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m."CflT.R. sos(3l). Clt;;lfcillli am \>llCflRlCfl ilB fcif1;q111q; 31fv-ful1, 2006 (2006 CfiT 19) <TI mu 61 &m 

W\U ~ CfiT m 'Cfl«l ~. Clt;;lfcillli am \>li<:pfaCfl ilff fctf1'WiCfl ~, ~, f1&01fcif@a fcfR<rq 6RlCTI i, 
1n:Rf• ·-

1. ~~aftr~ 
c 1 ) ~ Fctf1;qi:ff 'Cfl1 Clt;;ifcill11 3:ffi \>llCflfaCfl ilB fctf1;q111Cfl mi c \>llCfifaq; ilB q1~•H:11~11· Cfi' ~ W&n llRCfl1' 
~ C1Cfl1lctil 'l1f-TCfl' am fctf.<i~lli) fcITT<:ri:l, 2009 "Cfl"ITT ~ I 

(2) ~ fcfR<rq mcnro ~ 'G' ~ ~ "CflT ~if~~ I 

2.~ 
~ fq F+-'111!· 'G' ~ 'dCl1 ~ *tj -q· ~~ ,wlf~ct 1 -ITT-
( '=fl) "3if~" CfiT 3i~ Cls:lfci<:i11 am \>llCfifaq; ilB fciRlllWh mt 3if~. 2006 ~ %: 
(~) "~ ~" CfiT 3i~ ~ ~ ~ ~ % ~ mli'PIB: m {~8R:1 1 ~ (i:fi~) 'Cfl1 mf;l(f 

'Cfl«l ~ ~ ~ 'Cfl1 ITTful Cfl«n % ; 
(ll) 

11~ 31~ ~ ~ ~" CfiT 3i~ 9fi1i -q ITTful ~ qffi <\) 34Cfl{Uff "CflT ~l ~ % ~· 
~ c~) f11111~all1~~'Cfl1~Cfl«n%3:ITT~ c~) ~~"cF~m 
"CflT ~ 'G' f.lctrar ~ 'ffil1 i; 

( tf) " Q>ltf1 q:11$ 6ft 3 1.8 " CfiT 3i~ ~'ti-VI 'G' 3f ct"lfo!ld fm ~ 3fu: fcrcRuT ~ -gum;ft 'Cfl1 ~ <M-;.l 

~ 'l1f-TCfl' ~ % : 
(s) "mg" CfiT 3i~ 3if~ 'Ch"r mu 3 Cfi-"3'1" - 'IWT ( i) cf; 31\11b ~ Clt;;ifcillA am~ilff f<::iF1llll1Cfl 

~ if %; 
c "f) '' ~ ilB fcf<:RuT cf;cRt'' CfiT 34~ ~ ~ ~ t r;orn o:IT-J ~ru ~ "ll"T ~ -sr1~ ilB fciwuT ~ 
~I f.n:TiuT > ~ "ll"T fcl«m: ~ cf; ~ mR-~ ~ ri<:rJ % ; 
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·~ roro:r· q;r m q1$q(>l1$01 ~ ~ ~ ~ ~ 1m ~ <ffi' 

~~~~~~~~; 

·~ ~ cm;:q'' q;r m ~ ~ qrc;:q ~ ~ ~ ~ ~ ~ mr 
3(=q;:;;f ~ ~ cffi' ~Cfll(>I~ ~ fm.r ftl1fela fcfi<n" mrr ~ ~ ~ 

~~~~1%~~~; 

''1=11-<rercff' ~ roro:r· q;r m ~ ~ ~ ~ ~ fttf.i'l7I' ••11:Hc;i;11 ~ 

fm.r~~~art'r~~~~; 

''<itr<r' Cf;!" m ~ ~ 3Wl17.IT ~ m ~ ~ ~ $01" ~ q;r ~ ~ 

~I ill~~~ s:rusrtur ~c;O- ~ ~ ~ rrtr<f q1$q(>ll$011 Cfif ~ ~ 

~ ~I ~ ~ ~ ~ ~ 3fi°{ rrtr<f ~ cffi' ~-I ~ ~fr<rr ..:> . ..:> 

mrr ~; 

11Q'lifirn* 1m q1$qt>t1$01" q:;f m ""1*ffiCfl 1m ~ qftq~d'j ~ fm.r ~ ~ 
~ ~ 

~ ~ q1$qt>ll$Cl1 ~ ~ ~ ~ ~ 3qCf)~UI ~ ~ ~ 
..:> 

~ ' ~ ~. lflC:~Cll ~ 3lft ~rrfll<;r ~ ~ 3ftt(lG 3fi'{ 
..:> " 

~ ~ ~ fm.r 1!lf q1$qt>ll$cril cffi' ~·I ~ ~fr<rr mIT ~ ~ ~ 
f:t~~~H u@r~ a:rtr ~-

(i) ~ ~ ~ ~ ~~ cm- ~ m ~ ~ ""itffi* 1m 
~ 1:1fta~01~fm.r~11"$" ~ 41$q(i!1~01 :m q;;: ~ ~ ~ 

..:> 

ii~; . 

(ii) Gi7R ~ ~ \:ll'fffictl ~ fct:R'oT ~ ~ q1$qt>ll$~ ~ 

~S::)~411 ~ \:llCflffiCfl ~ ~~41<ACfl ~ (4'iqfa1l;al <ffi' 01dR' m 
~ 

ftllcr1"l4 l'll'fffictl 1m ~ ~ ~. filmuT, ~ m 

~ ~ ~ ~ ~ CR01T) ~~4'1, 2008 ml" ~4~(1 
~ 

fcf;<n" ~ ~; 

(G) "<t1CflHIC"'1Cfi crtlcrq;;c:o1" q;r 3ft ~ ~ ~ ~ ~ ~ m :ft'lct~Cfl(>I ~ ~ 

mtr~m~~~~~~~~~~; 

(OT) "s1<l1)Cf(11 CfiT ~ m 3®cm" ~ ~·- q:;f m ~ ~ m ~ ~ ~ ~ 

~ qr$q(>ll$01 ~ m ~ ~ ~~fc:l'll<A ~ ~ q1$q(>il$"1 ~ 

1962 ~ ~ ~ ~l'fffictl 1m q1$qt>ll$~ ~ ~ ~ ~ ~ ~ ~ 
~ m ~ ~ mtr ~ orcr C:fi'<Tt ~ ~ ~ IDt:(1" ~ ITT.; 
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(4) 

(Ci) 

(~) 

·~ ~TC crrc;::q'' q;r m ~ qn;:q ~ ~ ~ ~ q1$qC'tl$"1 1ifO'ITT4T ~ ~ il<ll~C1 

~"CR q(1T WW~~ 3Hfil\Allr'Q ~ (il'Tt" ~ m- <:rr Cfi#f) ~ ~ ~ 

c=Jt; ~ ~ ~ %W' j°g\511$01 fcl;m dTm ~; _, 

·~ i;rcrm;tr· q;r m q1$4<>11~ ~ 'QCf;" m ~ ~ ~ 6 ~ t;ITTT: 3ITtffi ~ 

~ 'QCf;" ~ ~ '.3ffi11" 6 ;jT ~ ~ ~ ~ si);flffidl ~ ~ ~ 

<:rr ~ ~ q;r tITrct'°1 ~ ~. ~ dlt.<rn" <:rr ~ ~ 41$4<>11$01 ~. 

~ ~ <:rr 3-Ta=<T ~ at::; q:;)-~ q;r 4~Cl$01 ~ 61 
" 

i;i<:l'Cf(1" ~rsc; 31~ -~ ~ $01" ~~"IHI ~ ~ ~ fclim dTm 6. ~ _, 
~ <:rr ~ ~ ~ dl"(! ~ "IT ~~"1'11 ~ ~ fcl;m dTm 6. q;r 

m ~r: ~ <:rr ~ <:rr ~~"IHI, ~ 3fl" ~ m-. ~ ~ dl"(! m ~ 
3raR1R ITTm" _, . 

(1) ~ ~~41t1 c'!?1fi>14;i:i ~ si1crfa'h ~ ~fiHOtli'fT (<f>4fo?t<i1 "Ch)" c;i1crfa'h ~ 

41$4<>11$01 ~. ~. ~ <:rr ~ ~ ~ ~ ~ CRarr) ~fo?t4<A , 

2008 C1'm ~ GITT ~-~ tR ~ ~ tffl9<>11$~ ~ 3-Ta=<T ~ 

IJlltfa<f' ~ 41$4<>11$01 ~ 3fitc; IJll't1kl$ - t\ilft\ijillfBfl ~ ftmirr, ~I ~ 
m ~ CITT""~ ~ nw ~· mfr tfittMtit itt ~ ;lif 1 

(2) IJlltfa'h ~ 41$4i>ll$01 ~ ~ ~ ~ ~ ~I f!sll~efl, mJ:ld.ft ~ 
34Gf''l01, ~. ~ro:r. ~. sri¥f1 fifiilif 3ft'f ~ CTtrr 8:ffl ~ 
QQ'HQ<l'l$ Gfi31.8 ~ ~<l'h(1TJIT -~ ~ Jfflf1 ~ 38f ~ ~ $01" 

~fo?t4<A1 ~ ~fo?tR;cz ~<l'hC1T.fil Im ~ ~ ~ ft1 ~ m 3ITTTifUCi 
fcl;m ~I 

4. 'hl~ffl~ 

(1) $01" ~fo?t4<A1 *'" ~~ ~ lilflitrfl'iffl ~mfr~~~ IJlftll"a'h 

~ 41$4<>11$011 "CR ~~I 

(2) $01" ~fo?t4<A1 ~ 41$4<>11$01 B"11$01, ~ ~ ~~gi'(OI, ~. ~ro:r. ~. 

"1'N, ~. ~ ~ 'l&USJICI fftfl' #f#lrij ~ 'hT ~ ~ IJll't'fa'h 

~ 41$4<>11$i7i1 ~ fcW ~ ~~3ff ~ ~ ~ IJlltkl'h ~ 41$4<>11$0i 

(~ <:rr 34" ~) ~fITT1<;r M1 ~lfli~i$01 ~ ~-I ~ ~ ~ sITT 
~ ~ ~.m ~ fcW ~ ~<>11$.=i ~T@t;r 61 
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lJ:'< . -&:~~ -16 :'!fr~ 4" i'Jt#i,' !¥~ ~ 
5' " ~ ;<; ~ w t ! l :: i ~ ~ -~ ~ !I< 'IE ~ -16 .l!i ! ~ t6'. ~ ' t 

. "' ~ ~ -It~ ~i ~J; !¥ w 5' ~ ~ .,'J'i!-16! "" ]; 
~1 11 l ~:: Iii~ i ~ t~ t ~: t ~: ~ ~~~.to> I J i M 
?; ~t dr flhg;to S'Ji: !;'.>!<- ~ 'ifri& t~j;;,t" ~ t -16 

!! I i g. f. i ~ i ~ ~ ;<; 14" 11 i I ~ i I !' ! -16 : ~ i ! ! !, · ; t 
~ 11 ~,~~! !,,,ti! ;, -16~r.~Mi -161ll !-161fr4" ~~ 4" -16~, 

~~ ti ~!~~-161 i~ i~~~i & 
. {t" 11;! . Ji. 

§\ t<'·:~,~ ;~~-!! t; :,~ii! i ~~ W~"'t~ ~~ ~ 4";. 
I ~ 1l~l -161 ~i~ ~ 4"i, :'<~!ti~~' ii if 1 Ii i; 1i Ii 

~ ! ~ ! ! } i ! i ~, ~ ! f i I i 1fr 4", i ~ f:; f: E i i i· f. l [ i i 
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(lfl) 

(dT} 

(er) 

(1) 

(2) 

(3) 

tffi (q;) * 3ft>:c;iffia t;J1WJT-~ ~ ~ ~ c=rm cfiqatr <.fi'r" 31qfi'lif011 
..:> 

cJo:IT cf,-~~~ ~I~ q;)- o-<lai~Cfi{O! ~ ~ Cfi!mo-Cill01 ~ 
" ..:> " 

cf,-wr~~~; 

~ ~ ~ cf,- ~ ~ Gm ~ ~ i;rum;fi cl;- J16rqqo'1 tfCcliT Cfif 
" ..:> " 

~-1 * rafo?lfacz 3fCftU cl;- ~ ~ fa~llJ11 cl;- wr ~ ~ ~ 

c=rm ~ cj:;qatr ~ ~ ~ i;rum;fr *'" 't"kll~l>61 q:;)" ~ mofr; ~ 
~ " 

fo1mor, ~ ~ ~ ~ cl;- ~ ~ ~-~ "CR" ~~fat>c ~ 
..:> 

~ 3fltl'R" "CR' a<fivi~cfil ~ ~ msrr-Gi'raTI" cl;-~ ~ ~fo?lll<H1 cl;-~ Cf)[ 

3101q1c>101 ~ ~ cl;-~ 'QCfi ~ ~I 
..:> ..:> 

3tf ~~llJ1 (1) * ~ ~ ~ ~ cj:;qatr q?1ffill<H ~ s11zrffiq; ~ ~fo?lllllHCfi ~ 
(si1q;ffiq; ~ q1$qc>11$ii ~. fo1mor, ~ m fct@R ~ ~ ~ c:hqfo?l41 Cf>T 

~ 

~ ~) ~fo?llllH, 2008 ~ ~~41H 16(1) ~ ~ w- chq"afr ~ ~ * 
~~~I 

fo?lkiffiffia ~ ~ ~ ~ ~ m ~ ~ <.fi'r" ~ * ~ Cf>T ~ 
~. ~. ~ mm-~ ~ ~--~ a'!" ~ ~ 3101q1c>101 01" ~ *'" ~ 

..:> ..:> 

* ~ ~ ~ ~ cf,-~ ~ C\051c-J1Cfi ~ cf,-~ ~ 

m ~ ~ ~ cf,-~ G1htlt11'l ~. 01T<A"e1":-

(en) ~ ~ chtrafr ~-I * <Ht\c=ct'J,_Ji Cfil~Cfic>llcii <.fi'r" ~fo?lfacz ~-~ Cfif 

31"],ql(>!Oi ~ * ~ ~ h 

(~) ~ q{~ffi41H ~ SllCfiR!Cfi ~ ~~411HCfi ~ (Sll<hR!Cfi ~ q1$q(>ll$cA 
~ ~ 

~. fo!rlH'ror, ~ m fct@R ~ ~ ~ ~ ~). ~fo?lll<H 2008 
~ 

cf,- ~fo?l41H 16 cf,- 3tf-~~4J1 (1) cl;-~ ~ ~ ~ ~ f;1 

(dT} ~ ~ ~ ~ ~ (Q6W3i'ttfr) ~ (~ m tg_~ 
~) * ~ 91$qc>li$crrl q:;r ~ ~ qr$" ~ f;1 

(er) ~ ~ ~fo?l4<H1 * 3pc;iffia ~ ~ ~ Cf;{W ~ q1$q(>l1$01 i;rum;fr 

q:;r ~ CRcft" qr$" ~ f;; 

(S.) ~~~~~cf,-~~~~ qr$"~ 
~ ~ Gm a'I° 1Tt ~ ~ cf,-~ 3101q1(>I01 01" ~ ~I 

" ..:> 
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9. ~ 'l'tifctftcti ~ ~ 311<n'4CfiC11Q 

~ fct<JJ11"1 ~ ~. fct~;qd'{1 3fi"{ ~ GfiT 310j,41c>t"1 ~ 3nm<refi ~ 
Clm ~ ~ ~ lmr Wm ~ ~ * ~ 310j,1i~C\"1 ~ fcf;m ~I 

10. ~ 

Sli".lt. 

1. 

2. 

3. 

4. 

5. 

6. 

(1) ~ ~ f'a~ll1il ~ ~ ~ ~ C<Jram ~ ~ ~ ~ fcrcrra-~ ~ ~ 
('lf~GfiT~~~I 

(2) 

QiCfRlcti ~ q1$q<'ti$01 

~ 

~-I 

CFt~c=q"lu'j CfiF~Cfi<'ticil ~ ~ 

***** 

fJ1 tkq 'i Ji 31 q 'fi ftl "11/CfiF~Cfi c>t I 4/ \I fshll IQ CfiFmc;::q '4Ci1 Cfil;q'jcrq<qCi1 ~ 

~ ftW 
'l'tfJ1'41qft 

~ffi<l~Cl]lcfl't, 31M;;ltl~~q:; ~ ~ ~ 6~ 6~~m~~~ 
.:> 

~~~~~~ftq:;g ~ ~ 'l'fCfiCIT ~I 

(~ * ~ <fl"U<rr ~)I 
~-~(~~~~~) 6~ 6~~m~~~ .:> 

fttflt ~ ~ 'l'fCfiCIT ~I 

41$4c>ll$01 ~ ™ ftq:;g 
.:> 

6~ 6~~m~~~ 
.:> 

~ ~ 'l'fCfiCIT ~I 

41$4(>11$01 ~ ftq:;g ~ 31aRIT{ 
.:> 6~ 6~~m~~~ .:> 

~ ~ 'l'fCfiCIT ~I 

12 ~ <IT ~ 3fi"{ 10 ~-~- ~ 2~ ~w=c>t"~~~5*~ 

~ <IT ~ ~ Q014~ Q ti 3IT<flR" cfi'r ~ Rm ~ ~ 41$4(>11$01 ~ 

41$4 <>I I $afi ~ ~ trrC1 ~ CfiT qc:rr ~ 10 * ~ ~ ~ ~ .:> 

~ ~ ~ fq'fJfdr ~ ~ fqfmT 01ffe ~ ~ ~ m ~ 
~I fqfmT c;r Cf'IT ~ m ~ ~ 

~ ~ Wm ftq:;g ~ 
~~~I 

Qi1Qti$ ~ ~ (3ITTa=r Cfi Ill~ fa:q <"1 ~ -aT01T ~I ™ 6~ 
.:> 

~~) 
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7. 

8. 

9. 

10. 

f.!lcm:r ~ ~ m ~ ~ "'""L01a11 - 6~ 

3~3\tR~~I 

~ Bctectc:~ q;)-~ m101. ~ 1~ 

~ 3fR" ~ c:rn"foi1 tR wn<rr 
-;;norJ" ~I 

ifa" ~ ~ ~ qmq'(Ufl;q ~ 2~ 
"'" ~~~~~I 

mft q1$q~l$01 ~ ~ ftiW ~ 1~ 

fcf.;m' -;;norJ" ~I 

~UCf~Cfi ~ q1$q(iti$i1'1 

~ ft:tv 

f.!lcm:r ~ ~ ~I 

IHHf11':!3'lt! tcfi.3ft1 ~ ~ ~ 

Bectc:~ wmr ~. ~~ 

~~ Bectc:'< ~~ 

~I 

~~~~ ~~ 

3fR" ~ ~ 3ITfa" (Co2 111014'<~'1 

m101 ~ ftiW tr ~q;1~ wm1 

. CRLvflCfi'(OI ~ ~ ~ ftq)t 

~~-aNI 
"' 

~ J'licrFf;, ~ C'ICfi;:j)tf:i ~ 3tt{ ~ 

~·lin 

~-IW 

~-111" 

~-I~ 

~-I!". 

~-I~ 

~-IU: 
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8 THE GAZE1TE OF INDIA: EXTRAORDINARY 

~-I Cfi 

. jJ' _AH l II ::_§_!:_C. 3 illl 

'Al<HCl.:ft 3tk 34Cfi'(UI 

~~~~~~~­
i;rurn;ft- ~ ~ m ~ ~ ~ ~ t11Cl"lRl4! 

~ 3qq:;'{UI ~ 301 ~ ~ ~ ~ 

mo:rr~~~~~~ 

-;;rra:rr 61 ~ 1'3 ~ ~ ~ ctW 
~ 311cH4CflC11 $° ~ 310141(>101 f.nm-

.:> 

~I 

~fitr dj(ilqj<Q ~ ~ ~ ~ 
.:> .:> 

~ ~ <IT ~ q1'1'1Cf"l05<4'l<! C11qCf"ll"1 tR 
.:> 

3f?i ~ C114Cl"ll01 tR ~ ~ ~ ~ 
.;) 

~ ~ ~ Cfl11 C114Cl"l101 tR ~ m 
.;) .;) 

~~~~~~~~dTUT 
.;) 

M~I 

m11il.fr ~ 

QQt!QJ1$ a\'31.8 ~ ~r@r<;r ~ 3tt<-
~ ~ .31<'ITTIT ~-II ~ ~ 

.:> " 

~ ~ 3fr -sii-cr=i=a-q:; 1tt1- 41$4(>11$o:TI 3tt<-
~ wamm q:;r m~~~~ 

tfT$'CI" uc:q,l ~ ~~J"i~UI ~ ~ ~ ~ 

~I 

~ tfT$'CI" 

~ ~ ~ ~ 5vc>r <fr 31a'R1R 
.;) 

~ ~ ~ tfT$'CI" :fflq"1~"1, $~f<l?q:; 

~ ~ ($Qs&('"<lJ m ~TR=R1~fi>lq:;{>f 

'51{>1Jia"1 3ncll ~ (Q(>IQt!Qs~c>"<Jf 

QtJQt!Qs&Fl() ~ ~ ~ {cflC1t1Q{>f2) 

~~61 
.;) 

~ ~ 5vc>r ~ $~f<l?q:; ~ ~ 
3r41t;Cfl 3fr ~ ~ ~ 31"1{>fd"1Cfl-III ~ 

.;) 

~ ~~RISC 31ffif{c:tC1 311m<rCf>C1T.3IT ~ 

3fr ~ cRoT I 

ifili;:r" 'HJMIH 

~~~~~~~ 
(~ ~ ~ ~ P.J.-011111'81'< ~: 

.;) 

> 0.12% ifili;:r" ~ ~ frc:q-~ ~ 

* ffelr! 
CE(/JW) = C + Mn + Cr+ Mo+ V + Ni+Cv 

6 5 15 

CE(JJW) ~ :s_0.43% ~ 

.::: 0. 12 % c;;riif;:f- i7FCl' ~ ~ * tm!" 

CE(Pcm) =C + Si + Mn + Cu + Ni + Cr + Mo 
+ ~+5B 

30 20 20 60 20 15 JO 

CE(Pcm) ClTRf ~ 0.25 % ~I 

aro- ~ CflT $fcl<lil{>f ~ ~ Tm1- ~ 
~ GT$GT ~ $1$;;!h:lR:q:; ~ -~ ~ cfi'l­
~ ~~~d)s-~~95% 

" 
Q<HQ<lici1$Qt1 ~ m ~ c;GilQ ~ CRCfr 61 

~ ql$4{>11$"1 ~ ~ 3N ~ 15 ~ 

~ RJ"1C1JOJ J1CliU ~ fciW m ~I 
" 

<JIM' eli'/" IH"1tifi/J 

l!;:;4"1Qt1 2 3tt<-~ ~ m ~ ~ 

~ ~ ~ ~ *1-~ ~~RISC: ~ 
" 

~I 

~~~~ 

Sll<f'.lffiq:; fra ql$4{>11$0i~ ~ qf{C1$"1 ~ ~ 

~~~~~~cf.'!"~~ 
.;) 

~I 

~-~~~-11#~~~ 
.;) " 

~ ~ Sll<f'.lffiq:; fra q1$q{>il$a'l ~ 

~ ~ ~ 34Cfl{Oi fCl"IChi-6 ~I 
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ilCm 
~ ~ 3ffit;r fml" q"{ mm ~- m 
~ro:rm~~~Mr-~~ 

..:> 

~~05<( ~ ~ ~ ~ ~ ~ 3ffit;r fitt q"{ 

~CR:Tcr~<rr~~~~ 
~~~~I 

~ ~ ~ ~ ~ ~ ~ &4ia$1~q; ~ 

~~irol"~~I 

20o/o <IT ~ ~ ~~~"C "(01(1'1 ~ 

~ ~ ~ ~ q"{ q1$~ .. ,, ~ ~ 

~ ~<l"h(11Q 

mr q1$q<'11$crfl ~ ~ ~ .~ ~ 

~ ~ ~ Q'tfr3H$" 1104 ~ ~ 

~~~~~~~~~ 
~ ~ ~ ~ ~ ~ ~<fcfi(=JT 
~T@rc;f" M° ~I 

mro:r~~fffir~~~~ 

QQ'8QJ'I$ ~ ~ ~R cRrn" (ifrtflcfr} "hls 
~To:r-IX <IT Q'tfr3rr$" 1104 ~ ~ ~ 

..:> 

~I 

q1$~dj ~ q"{ m ~ ~:ij:;io1 ~ ~ 
fffir ~fllflUj ~ ~ ~~~"C "(01(1'1 

4089 Gl/09-2 

~~~20% <IT~~~~ 
~G"{~~!I 

~B4ldJ1feoq; ~ ~ mfr ~-fct.rmrcmr 

~ (~) Q'tfr3rr$" 1104 ~ ~<fcfiOT3IT 

~~~~~~R"~~ 
..:> 

~~M!"I 

~ ~ aGJTCf ~ ~ aaffq;«o1 ~ ~ 

S11q;ffiq; mr 41$4<'11$111 ~ q;ytrr ~ ~ 
c.. 

mfr ~ ~ 'JlV ~ ~ 100 ~T(f 
..:> 

~~'l:lldJICf'i ~/<rr 3fo{lfl)~q; ~ ~ ~ 

~ 1 a l'l:l<H ost>fl'l:I aGJTCf ~ ~ fo!lcm:fr ~ 
..:> ..:> 

~~~~~~~ 
~B<i)dJ14'113fo'?l'813s GITT ~ ~ ~ ~ 

~I ~. ~ ~ ~ 'ftt'SCd'l:ll ~ 

~~~~~~~q:;a:r~~ 

10 ~T(f V- tf!<1 ~ (ffi>I" ~ ~ ~ 

~~I 

~mfr~~~~~(~~ 
~~~cf~~ :mflo1~~.~100% 

~B=tndJ!Q'il ~ 31("?1'ff)~q; C1"ho:tl<'h1 ~ GITT 

~~~,~~~~~ 

(ffi>I" ~ ~ (~) ~ <IT ;rn­

~~~(~~)~GITT 
~~~I 

~ ~ ~ m ~ 'f«Ma ~ <rr 

~ f.;r;;ffi ~~~"C ~ ~ * 20% .:> 

<IT~~~~~~~~ 
~I 

~ ~ ~ Q'tfr3rr$" 1104 ~ ~ 

<H'<Rlct ~ ~ <IT ~ ~I 

'1'<MC1 ~ ~ ~ ~ JHMC1 ~ dfQ" 

IITTIT ~ 31ffi~CfC1 ~~;Q)dJIQ'il <IT 31("?1ft)~q; 

~~~I 

/ 
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QQ'f!QCH$ ifi" 31.8 <); ~ ~~ CHlo1<fiT 
3ttt" ~ <); ~ ~ ~ <); 

~-II c);~~~~CTm 

~ CHlo1<fiT 3ttt" ~ <); ~ 
~ ~ ~ ~ f<:fl<hl~ ~I 

~ qffi qrc;:q ~ ~ Gt'tl, iITarc, ~. 
V5~~~~m~~~ 
<); ~ m-. CliT $#!CHI<'! ~ ~ ~ ~I 

~ ~. ~ ~ ~ 3ttt" o:ITal-~ 
'fl'rndfr (tfrc:rc;r m ~ ~ ~ ~ CliT 

$#!CHI<'! ~~~~I 

~ <); ~ 5Tiifr ~ qrc.fr ~ <); ~ 

~ 3ttt" ~ "EICcfil CliT $@CHI<'! ~ 

~~ ~aiT(fq;~~~ 

SllCfiffiCfi ~ q1$q<'ll$ai1 ~ t;f<rcFci ~ qffi 
~ ~ 

-mfr ~ ~ 3ttt" a:i"C f<:flCfil~ Q Q 'fl t'I Q CH 

CHlo1<fiT <); B"11$01 <); ~ ~ ~I ~ 

~. tfrc:rc;r m m ~ ~ ~ ~ ~ 
~ ~ ~ "11cfr1 

qrc;:q 3ttt" ~ <); ~ ~ 

~~3ttt"~~~~~ 
fq;fVT CliT $#1CHl<'I ~~~~I 

~ 3ttt" '('iq'j~(i Qfi)fC)'fl fR*c: CliT 

$#!CHI<'! ~~~~I 
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['IWTII ~3(i)] 

SllCf?YdCfl ~ 41$4<>11$01 ~ ~ ~ CfiT 

~ ~ ~ftsrc:rr3IT, ~ ~ c;U, 
~ ~ 3fR° 4<l~Cl{OI ~ 3iltllft1 ITTdff I 

41$4<>11$01 ~ mfr tlCCfiT ~ ~ ~ 
3rcJftl ~ ~ 3 4 <l Cf(1 3fR m-nr <il'an<rr 

.:> 

~I 

Q 014"1 Q '8 4 ~ Cfi'J1 ~ 3ITT-TIT ~ Sfiffi ~ 

41$4<>11$01 CfiT $f8Jil<>t "1ffe ~ ~I 

JfRl" ~ .JmR~ 

~~~~<icfi~m~mfr 

~ ~ ~ ~. (114Jil01, ~. 

J1CJ~. ~ fstim, ~ ~ 3fR ~ c. 

4l{jq{Ofl<J Jil01C\05, ~ ~ ~. ~ ~ 

™ ~ ~ 41$4<>11$01 cfi'r a>i't:ll<ll(1 31'©05(11 

3fR ~ ~ ~ ~ ~ ~~ dfUlaIT 

cfi'r ~ ~I ~ dfUlaIT tr fa"lCF01FA~a 

~r@1c;r ~ ~ -;;TI- ~ (icfi ~ Vf "ITT: 

- ahIT tr ~ fct;Q- ~ ~ 41$4<>11$01 

~ CfiT ~jt;r fo:l<hur 3fR ~ 

~~ ~ iiffq;J'51<>1C(>l1a01 ~"ITT. 

~ ~ ~ t1R ~ CfiT ~~I 
.:> 

- 41$4<>11$01 ~ tr ~ ~ 6ITT"-6ITT" .3ITOt 

cfi'r ~ CfiT J"t<"<liCfl01 c=rm 41$4<>11$01 
" 

~ cfi'r ™ 3fR 31(905(11 ~ 
.:> 

~fr ~ ~ ~ vet fa1mur ~ 
~ qdftCfl{OI 

~fr 3iCr01T 3fR ~ aaftCfi{o1 cfi'r ~ 
CfiT qc:rr ~ ~ m<r ~ 1-1frc;r <fi'r ~ ~ 
1600 ~. c=rm ~ ~ft ~ ~ "'51l01T 

~I 

~~~~~fr ~~ 
41$1<>11$01 cfi'r 1frc;r ~ (1600 ~) CfiT qat 2 

<TI" ~ qat 3 ~ ~ tr qc:rr ~ '511o:rT 

~ ~ ~ tr fa:lCflc::aJ=t m ~ 200 " -
~- cfi'r ~ ~ ~ ~ '511o:rT ~ 

(~~~~tr 3fR°~~ ~tr}I 

~"Cldt13fR°2m~"Cldt 3~~ 

illt\'l:eia1fl ~ ~ 01;;nei<fi1 $d1ffif ~ Cfl'J1 ~ 

Cfi'J1 200 ~- cfi'r ~ ~ ~ ~I 

~~ 

cfrCfR cfi'r 'l'l IJ"t 1r:q ~ ~ ~ 31fa~CfC1 

~~ 

Q Q '8 Q Ji$ ~ 1 .8 ~ JI01"'8R cfrCfR cfi'r '81Ji1r:q 
.:> 

~ CfiT il"<l"01" ~ ~ fa"lCF01 Q ~(1 ~ 

CfiRUT ~ ~ ~ fcmR ~ '511o:rT 

~: 

~ Q;jjO'f 

~jt;r 3fR ~ Q;jjO'f 
" 3rnRff" 3fR cf;qar Q;jjO'f 

~ ~ 3C'IR-ilCWf 

~a 11ffiCfl-<1Cflo-1l<fil Q'510'f (~. ~ 

cfi'r fcrtWs:c ~. '8$1 <1(11 orfo1 3fR 
11CJ ~ftsrc:rr3IT ~ 41$4 <>11$01 CfiT c. 

~™~) I 

~ Cf;J{Cf) (ii') ~ ~ qat 

~ ~ CRCfiT ~ mfr 3f4cncJ CfiT ~ 
" 
~ d1TVfCfi tr -er ~ ~ 1 ~ ~ 

~ '511o:rT ~I . 

II 
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Qitof!Q'fl 4" 3tn' ~ ~ rn ~ m 
~ q1~;q<>11$;11 ~ rq\••frl"1 ~ 6.4 ift.ift. 

~~ C1trr ~ ~ q"{ 41$4<'11$0\ ~ 

~ ifT:IT ~ ~I ~ tJfil tR" ~l~<"I 
.,) 

~~I 41$4<'11$01 CfiT ~'511$01 ~-I ~ ~fur 

~~~~~~ 
~~~I 

~ ~~ 
1 2 3 4 

I 41$4(>11$01 [QQ'f!Q"1$ ~ 31.8 CfiT ~ 840.21(l§) ~- 0.72 0.60 0.50 0.40 

l ~~~~m-~ : 
0.72 0.60 0 .. 50 0.40 I (er.) f%;ft ~ 0.60 0.60 0.50 0.40 

I ('{g) ~ 'fl 1<§at~Cfi ~ 0.60 0.50 0.50 0.40 
' 

(df) om-~ crnft' ~. (1at;:i1ti m ;a1aat~Cfi ~ 

~qrr~: 
~ 

0.72 0.60 0.50 0.40 
0.72 0.60 0.50 0.40 

(~~ 'fllcfat~Cfi . ~ 0.72. 0.60 o.50 I 0.40 

(dl) era ~ crnft' ~. (1at;:i1d~ m >H1aat~Cfi ~ cnrr 
~~ I 
~ q"{ 41$4(>11$il 0.60 0.60 0.50 0.40 

~ 3tn' ~ 't1{ 41$4<'11$01 CfiT 'H"1101icH ~ 

(q;)~~ 0.72 0.60 0.50 0.40 
(~ ~ 'Hl<fa1~Cfi ~ 0.72 0.60 0.50 0.40 

(df) om~ <m>fr ~. (1at;:i1ti m 'H1aat~Cfi ~ ~ 0.60 0.60 0.50 0.40 

~~ 

~qr{ - ~ q:;c: (1) 0.72 0.60 0.50 0.40 

~ ~T01" ~ (Q~~~) [1] 0.72 0.60 0.50 0.40 

~ m'f01" tTT$fttdT 0.50 0.50 0.50 0.40 

~ ~ (~ ~. 'Q"'HCft ro'f01", c;imf~ · ~ 0.60 0.60 0.50 0.40 

~ ~ ~. 3ffia°) [QQ'HQ"1$ ~ 31.8 CfiT tRr 841.121 

~ 
~ qJl 1 3tn' 2 ~ m ~-~t21 0.50 0.50 0.50 0.40 

1. ~ ftll4011 3fi{ ~ ~ ~ c;iITTf <IT ~ ~ ~ ~ ~ ~<rCfi(IT ~ ill 
~ ~ CfiT $fd"11<'1 ~~I 

2. ~~ QQ'HQ"1$ ~1.8 ~ ~ 841.114~ q;r ~ ~ mrr ~ ~ ~ ~ ~ 
~~-1 ~Jlo:mR~~~I 

.,) 
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. ~ 
m m.<raeff ~ m ~ 101, 101, 

~ ~ m101. m-Jfitn m101. 

~ ~ ~d161R:d1 m101 ~ ~ 
.:> 

cm;:q m101 ~ Cfir ~ ~ ~ 

q($q<'ll$01 ~ i;rrffiicf;, di't-<raeff ~ 
~ ~ q;)- fa?IJ"<71f6i~C1 ~ 

.:> . .:> 

q;)- t.<rra; ~ ~ ~ ~ ~ ~ 

~: 

I. Cfll~(""d"ICf) ~· q1$q<'ll$01 e;1$~)ffiq:; 

Jfm~l 

II. q1$qc>ii$01 ~ rof01l ~ ~ -

q~q{Ofl lj ~ ~ (t.3$) ~ 

~ ~ (3iRV} q"{ .mmfu:r 
q~a{ufl;q ~I 

IIl . ~~~~~I 

IV.~~ mmm.r ~ ~ ~ ~ 
.:> 

~~I 

v. ~. ~~~~"@"{"~ 
.:> 

'>I l'tffiq:; am;rr I 

34~Cfa ~ .m;ncrr, ~ m101 3ITT14'R1 
.:> 

~ ~ ~ CfiTt15T ~ ~ WIT ~. 
~ q1~N<'l1$01 ~N'tll<'ICfl ~ ~ ~ 

o:r ITT ctTfcn 3ITT14'R1 ~ ~ q"{ GM ~ 
~ ~101 q;)- 3WT ~ Cfir l!rC1"U 

~01C1<H ITTI 

m101 f<lO"<l1'(1 ~ ~ ~ ~ 

fa?!Hiffi~a ~3IT G'"{ ~~aw: 
.:> 

I. m101 3qq:;{OI ~ ~ 3fTCfilt 

II. 3q4ifJIC1l .3fm'1'Cfl'C1T 

III. ~/~frct" ~ Jfm~ 

IV. ro101 3qCf){OI Cfir ~ ~ 

HsR!!.11 Cl fm::tct" 
VI. ~ ~S/e;IIB C1'm ~ 3qq:;{ui ~ 

3ITT14'R1 ~ ~ ~ ~ Jfm'l"Cf)'(1T 

VII. 3Ur ?Jif {'Q'"'tl'tr) i::ffi>r Glm, 

s:;i'("ict\IJ~:A. w ~ ~ ~ 
~ ( Q<H'ffl'ffl) ~ q;)- fit;;r ~ 

arn-m-~~~~~1 

VIII. ~ ~/3qq:;{u ( lITTr ~ 3«fOi 

~3itf{~~ ~~ 

~ ~ ~ lft" aTafr" ~I .:> . 

~ m101 ~ ~ 3441fJ'Ja r3IT ~ trtr 
ir\01C1<H 3f<R-~ ~-IV ~ ~ mr ~ 

~~I 

m101 ~ q;)-~ ~ 3itf{ <rr ~ 

~~aTVl~ lITTr~~ 

~ ~ ~ ~01C1<H Cfi<R t1T$'1 ~~ 
~ ~ ~ ~-"@"{" 1.0 J:fr. WIT 
~I 

~ ~ ~ ~ Cfir ~01C1J1 

Cfi<R 300 J:fr.J:fr. ITT ~ t1T$'1 ~ ~ 

q"{ ~ 3ITT" ~ ~ ~ 500 J:fr.J:fr. (1'"Cf)" 

31ffi~CfC1 ~ ~ ~ CRT<:rT ~ 

~I 

- ~~~..-r=n- ~~ ~ "11~"1 " ilTe;"{ 

~e:T.~~~ ~ ~ ~300 
J:fr.J:fr. ~ ~ (1'"Cf)" ~ t1T$'1 q"{ 

~ mfr tRc=r ~ ITTI 

~ Jfm~ ITT ~ ~ 3itf{ ~ ~ 
~ ~ H!.IH!.llCI ~ ~ ~ ~ 

.:> 

c<'lclhlcA ~ ~ ~ ~ ~ 

~-~' 
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14 THE GAZETTE OF INDIA: EXTRAORDINARY - - - IP1~RT 11 -SEC. 3(i)] 

l;li!l(ifCi11c=;fCfi ~ Jfm~ ~ ifiJ1V 

~cl;"~ ~~3i'CR" ~ ~ ~ 
3ftrci~~~h~~I 

3ntrRf~~~rn~*~ 

~ ~ 3'raTOfr ~ ~-~ * fcW ~ 
~.m * 3fmtJm ~ ~ ~ ~ 
~I 

~ ttt14011 m ~ m- mra=r, ~ 
mra=r, ~ ~ <Qmfr) mra=r Cl"tlT ~ 

(, 

~ * ~rr-~rr * ~ ~ .;) .;).;) 

mra=r $ mU" ~ 0.6 ;fie{ CfiR:m OR 

~ ~ ~- ~ <fr;:r (3) ;fie{ ~ ~ 

~ ilFCeict1fl ~ ~ ~ ~I 

~ ftll4Cl113IT * fcW 3.0 ;fie{ ~ $l 

~ ~ Cl"tlT ~ 3itR 0.6 ;fie{ CfiR:m 
c:rR" 3fr ~~~~~I 

mfr ~ mT"1l" ti'"{ fo!ltirft:r m ~ ~ 
Cl)c: ~ 3iTttra ~ ~ <RT<IT ~ 

~I 

41$4t>fl$Cl1 ~ ~ fo!l'""'1ff;'lfd(1 34Cfi<(OI 

~~~: 

Cfi". ~ ~ ~ 3fiCfi"ST ~ 
(Q'fl;fflQ~Q) ~I 

~- ftmq CfiT qc:fT ~lfu:rrq ~ Cl"tlT 

~~~~~* 

~ ~ ft'fl"rq ~~I 

dT. ~mmmt 
.;) 

"ET. 3JTtJra SI ffifsl,41 ~ 3nGGJ ~ 

~ (~l:C~Q614"1}1 

41$4t>11$Cl1 CfiT ~ ~ ~cmofr<r ~ 
' 

~~~~~~~ 
.;) 

~ <rr ~ fo!lamo1"'1 ~ ~ ~ 

CfiT $#1611(>1 ~ 1ra 41$4t>11$01 ~ ~ 

fo!la1:c1crfl ~~~~~I 

~ mrarr, J:Jt-~ ~ mrarr, m­
~ ~ mrarr, ~ mrarr Cl"tlT ft<HR: 
"Sl"ilT(>f"Cl1" ~ * ~-~ ~J!Cfil61 ~ 
mra=r ~ <ITTm ~ ~~ 

.;) 

~ mrarr <~ 3fa=<i ~ ~ ~ 
~~~~)~~~~ 

341CfC1 ~ ~a101t>1 Cfia"lfck:Pclt'l ~ ~I 

3101S1:i:ila1 'flllfC~ll:C ~/Cf>Tt 41$4t>11$01 
.;) ' " 

"Sl"ilT(>f"Cl1" ~ ~ Jfm~ ti'"{ 31TUTfu:t" ~ ., 
1ra ~r. 1ra ~ ~ ~ mrarr ~ 
~~~~~1ra~ 

~(~Cfi3fr~~~~)$ 

afu:r ~. (11461101, ~ Nr<f ~ 1ra 

~~~*~*~~ 
~I ~ $'f1" ~ $ Cfilll~a=ctll01 $ fcW 
cf;qfo!llji CfiT 344Cf(1 'fl6141ctftl" ~ ~ 

.;) .;) 

~I 

mra=r ~ mfr 34<M71a1 ~ Q'flQ61$ 

ifi'31.3 ~ ~ CfiT 3101qIt>f01 Cfita'r I 
.;) 

. ~ 
41$4t>11$01 mra=r ~ * ~ ~ * 
fcW cnc;:q ~ Cfi"{fQ" ~ (-lffcl:;: 
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16 THE GAZETTE OF INDJA: EXTRAORDINARY [PART Il~SEC. 3(i)) 

~ ~ m101T *" afrtr ~ ~ 

41$4C'll$Ci1 ~ ~. ~ ~ $'r ~ 

Jltt~$'r~~Jmm~~ 

fcrim" ~I 200 ~.d'.fr. ~ ~ q;r ~ 

~~~I 

~ mJ01l ('fCfi" fa'lCfiC:('l<H ~ ~ qF{(:<HI~ 

~~~~~I 

. ~ 
~ tf,rc;s ~ q;r ~Ci1(1<H ~ ~-3 

~~~~I 

fcf;tc ts $'r ~ ~ ~ ~ ~I 

~-3 

=tllfl"lltr4~ CR!.VIC11i ~~ 

3Jrcm~ 
12 3ltt <.fi1f 21 U" 

14~ 16 30 U" 

18Jltt~ 40U 

~'tr ~ ~ ~ ~ ~ ~ m-1 

t:Tc m ~ ~ ~~ ~ ~ 3u-~ 
' " ' 

~I 

~ ~ 3itR 41$4<>11$01 ~ "R~ra:r ~ ~ 

~ ~ ~ fcRra" ~ ~ ~ ~ fc:lv 
" .:> c. 

3Q1T-mfr ~ ~ ~ ~I 

~ ~ "@US ~ Qcrtcf1Qti2 ~ ~ ~ 

~ ~ ~ra:r ~ $'r ~~r ~ $'r 

~I 

tlcrt<>11$Ci1 ~ =ttlfl" ~ ~101l ~ ~ ~ 
(>ldITT.T ~ ~ ~ AA 41$4C>tl$01 ~ 

~.,;c:m ~ ¢ ~ c;rit ~I 

~ ~ ~ ~ ffi-ill$01 $'r 1T$" 41$4t>11$cril 

~ ~ m ms ~ ~ra:r (>ldITT.T 1]"Q" ~. 

~~~~~~~)'l!f~ 
.:> 

~ra=n- q;r $f8<Hlt>I fcr;m" ara:rr ~ ~ 
~ra:r ~ ~ ftm a'Jffid.ff("1 Vf m- aro-1 

~~~~~~~~ 
.:> .:> 

tf<>IT tr m ~ m- tr q;r $f8<H1<>1 fcfim 
~ m1t'cr1 

• ~ <rr ~ c;rit ~. ihR:, a;c, ~ 

3tk ~ fthR:a 'ti 

~ ~ 41$4<>11$aotl ~ ¥ c;rit ~ q;r 

$f8<Hl<>I ~ fcfim aT01T ~I ~ C1it ~ 
~ t;i<Wr $'r ~ ~ mra=n- ~ 3@I" ~ 

.:> " 

3itR mra=rr1~ ~ 3itR ~ ~ ~ ~ 

~~ma-~~~~ 
~ ~ CfiUm dT<rr ITTI 

ti0TI ~I WJRUT Q;RR'ltt ~!'re:~ 

~/'fi"iQQlh ~ q;r $:Rl<H1Cil' 01tT ~ 
~~I 

~ 3ITT" fc$c:rr ~ ~ tm=tr{ ~ ~ 
~ ;1ffi QtllRlQ~[Vf (~) $'r Jfm~ 

~ 'CRT ~ ~ ~ mfr 3ITTm:rr ~ 
" cq¢ ~ 3ftra 'AcfiR ~ ~ ~ ~ 

~I~~~ 'R" ~ 1R:r ~ 
(>ldITT.T ~ ~ ~ J:frcU ~ ~3l'i' ~ 
W~~~I 
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mr.r •11$q1'(1: ~ ifiR11T ~ m-.r 
mro:rctl)-~~~~* 

q1$q<>ll$G1 * ~ ~ * 1m CfiT ~ 
~m-*~~ mro:r*~ 
~qra~~I 

~ 1m ~ $Cfli$41 * ~ ~ <IT 
~I~ 3qCf)'(Oj ~ ~ ~ ~ $Cfli$4l 

*~ ~<IT~f01~tR¢ 

~~ ~· 
<:rfa" Cll'~J"IU5(>1 * ifm {'lc\l~Ui cr<J.~C111 

~t"lhk lftm ~ 20% ~ ~ m ~ ~ 
~mmrt~*~ifm 
~ecte'8 ~~~~~*~ 
1m * ftmq- CfiT tfC1T (>[dTT<IT ~. ~ 3fR' 
<rfo!!c: CfiT ~ f1R ~I . " . 

3ITT'";f 3fR' ~ ~ecte<tl * ~ Cfl)- ~ ~ 
~ ~ ~ m mm Cfl)- ~ ~ 

. ' 
C1"lIT 31m ~ ~ ~ * ~ *• ~ 
~ v-;trrntfil2 Cfl)- ~ ~ ~ ~I 

~ 3J(iITTU, ~ 3tt{ ~ ~ 

<~~~ ~ * ci;q;r f.)11mofl 

3qCf)'(On . Cfl)" (>[dTT<IT ~ ~ ~ 'ft:liofll! 

3fi'l"l<IT ftmc ~ ~~ ~ CfiT 

~trrl 

q<{j(l'(Oj ~ ~ ~TTJ1Cf; ~ CfiT 
~" 

~~~*<IT~~*~ 

~ 01" ta. (1"3fr ~ ~ ~· 

~2~ v-;tr * ~ ~ ~ 
~-~ ah"*~*tl°~Wrrl 

~ roro:r ~ * ~ Cfllff C1'm fcro<:I" 
~ 

~-roro=r * ~ ~ * ~ Be<tc:"' 

mr;it * ~ 11ekct'J\di ~ tr{ q'(C1=q'(1111a 

ff d'(iJRf ~ .3i1Ta1 ~ ~ -

-;;rrofl" ~· 

mro:r ~ 3fR' 1m q~af,\01 ~ * 
~ ~ ~ * fa?tth1~~C1 ~Tffelc;r ~ 
~: 

~ roro:r * ~ .mqrcr ~1CST301" ~ 

(~ ~ ~ ~ 3Wt1cr ~ * 3fR' 
~ ~ ~ 1lf7r ITT. 1m ~ fa1c1:iRfr * ~ 
roro:r ~ Cfl)-~~ 3fR' ~ l\t1 

~~~~~1~·~~~ 

3Wt1Cf ~ 3fR' 34Cfl'(Oj ~ ffim * ~ 
~ 

Jtm~ ~ Cfl)-~ ~ 1m ~ 
34Cfl'(U~, ~ ifm 'Cfi1<RS 3qCf)'(Oll Cfi)" ~ 

~ C'ltIT 1m ~ C1'm ~ Us * qfTirr 

*~~~Cfl)-~~q;@" 
Cfif~~~I 

3Wt1cr ~TCS!301" ~. mro:r * 1m a:n- ~ 
~~~ 2 ~~"iIT(>T~~~ 

" 
~~~~ ~*~ah"* 
~~~I 

C';6fTQ fa?t'4:M ~/~111cile:<t1 * m ~ ~ . ~ t>l"l 

~~~~~~~~~ 

i;rumfr 1t11'c>l"rn ell 31 q t=tl 11 31 ffi f{ Cfa ~ 
~TC~~~~~~I 

~ ~ 3iTCflR w ~ ~ fcf;-~ * 
7h:r CfiT ~ ~ ~ ~ dT$" ~~ ell ~ 
20 J:fr.!~CflUS ~ ~ 3fi"{ ~M ~ * 
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cr:l{01a11 ~ m ~ ~ m * 300 

;ft;fr. ~· (IT;;r ~i 

iii) 

I

I I uttr ~. 'Cir{ ~. I 
~mtf~ &;i"";f' ~ ~ I. 5 

i Ji 'i-! :Ji !~ (ii) 

li-v)-~I - --"'-
! ~1~ .,", m-~ (ii) 2.5 

I v) J i ~""'~ -,ofl--~-fl-fg_\1_01t't___:_:__-1-_-=.:.:_ _ _J 
1.5 

vi) 

vii) I ~lftr.:rr ~ ~ 
I. 2 I """ ==-r , ... \ 1 .... , w;>'\Vlf 1111 

I vm, I ~ t<;i"~. tITT" i 
L l~(iii) 

I. 7 

i. cncrr~~~cf,-3tR~~~ 

~~c;q:;m~m~cf,­
~~. ~ 3fl" ~ m-. ('IC!i. mtJT ~ 

~I ~ ~ ;q- ~ C1cli mrt 
~~~~a;ffe~~ 

m1tv1 

ii. ~i'1lli'l<lilil~, ~ <R:1cr 3fittm a=r<r ~ 

~l~lcrvff ~ ~. crITT ~ CfiCR" ~ 
q;w:r/a=r<r cf,- ilTG ~ c;;a01a<li m 

" 
~ ~ 1:ntIT ~ ~I ~ q;crq 

~ 'f('R' <fir trnr a:r ~ ~ ~ ITT. 
~ ~/'51C'iJ11ii ~ ~ twr ~ 

" 
r<ll"01 ct JO! 1 P.R.~ CfiT 31 kl f{ Cfi"I CfiCR" 

(3q1Cfi"I ~ 4 * 3~(>lUg(1 ~ 
..:> 

i ii. CFcR" er;)' ~ ~ ~~ m tc>r cf,- ~M. 

~ ~~ ITT. ~ mGT ara=rr ~I 

iv. 

v. ~Gm~sffi'~~ 

~~~~~~T 

~~~;rrm~~I 

~ q1$q(>tl$0i ~ 'fi<l"li41i\"H ~ ~ 

41$4c>il$C?. m *1 ~ cf,- -tm ~ ~ 
a=;q:_crk1J1 5.0 ~ M" ~~mfr~ 
~ 3qq:;'{uj 'ChT $f"8J11{>1 fcl'i\! ~ ..:> ~ 
mmra=rr ITTI fo1'mur qt&ffi<!ll <fiT ~ 

" 
~ ~ ~ GJR ~ ~ ~ UCTCfi'{ cilaf 
(3) ~ ~ aTOiT ~ ~rc'f ~ ~ 

~cf,-~~~~ 01" tn-1 
~ cf,-~ ~ ql$4\41$0i q;)' ~ ~ 

" " 
~ ~ ~ Rlfa:'t-ct ~ '51raIT ~I ~ 

·~*~<fi«i~~(~~ 
~ ~/~ ilC11qcrfl ~ t>fd1N ~ 

~I 

~ ~ ~ * ~ ~ ~ Oi"Q' $1$~)Chl~01 
41$4c>il$41 m *1 ~ ~ ~ m:r tr 
~ ~ 41$4(>11$01~ cf,- afr'iT c;;a41(1Ji 500 

" 
J:fr.J:fr. ~ ~ ~ ~~I 

~ ftc;TmfT ~ m ~ 3f1{l)fJ\q:; ™ 
m a01' m-rr ~ zj ~ ~ m ~. 

~ ~ ~ m f!CA1a1<11 ~ ~. $" 15.0 ~ 

c)l m<R "A° ~ qf$4Ml$"1 ~ ~ arafr 

~ ~rc'f ~ ~~ 3q;Q<t(1 ~-4 * ..:> • 

fa~Rtz ~ ~ ~ ~ 300 1fr.1fr. q;r 

~m31~m~n~~ 

~I~ (11IT ~ ~rncrf 3tn<T ~ 
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~ <fir ~ ~ 'Alfl11CRI ~ ~ ~ 95 

~rc:r ~ iRTGT{ ~ <fir ~ ~ c); tllW 

ft1ic fct;'Q'- mr 7t;;f" ftm ~ ~ ~ <fir 
~ ~I fem * Cfifl1" ~ Cfifl1" a)° ftm ~ 
~ ~ 300 1fr.1fr. ~ Cf;fl1" <IT~ mfl1f.Rf 

~. ~ 3fr Gl'ST "ITT. *'" ~ ~ ~ ~ 
~I 

~m~~~~~~~~ 
~~~6's~~.3faf~~ 

~~~~~~I 

~ ~ ~ tH(f ~ ~ *'" ~ ~ *'" 
~ ~ 3tR ~ CfiT qc=rr ~ ~I 

~(tHa~~~~~~ 

~ ~ <IT 3CrtT ~ qra *'" fl1(H'1(1 *'" 
~~I 

~~~~~R\~~~ 
.:> 

~ *t" 3q4Cf(1(1I ~ ~fl'f t.<l'l'Of fa<rr ~ 
.:> 

~ ~ q1$qc>fl$01 ~ ~ qra ~ 

°1,Cfi'AI01 ~ ~ ~ ~ STm ~ 'AC); 

c=rm q1$qc>fl$01 ~ 3q4Cf(1 ~ ~ "QC!i"-wno=r 
.:> 

~fa<rr~m1 

q1$qc>fl$01 * ~-ct=iffe qra ~ ~ 6 ~ 
~"ITT <IT~~~~ .~~ 

3qq:;;cu1 ~ "ITT. *'" ana, ~n;r ~ <IT 

3fo=;Q" zyu *'" ~ ~ ~ ~ *'" " 
~ ~I ~. ~ ~ °ITT. <fir ~ ~ 
fl1'lH'lct *t" ~ ~I 

q1$qc>fl$01 ~ mt ~ ~ ~ :fict"if%ct ~ ~ 

m'li~~~~~~~ 

~~~~~m1 

~ ~ ~ ~ ~ ~-~ *'" ~ 
~ *t" ~. f%tcfC:l ~ ~ *t" ~ 

~ c=rm ~ ~ tH(f ~ qra * 
~ ~ CfiT q'C'ff ~ ~ ~ ~ ~ tH(f 

~ ~ 3q4Cf(1 ~ ~ ~ ~ 
.:> 

~I ~ ~lif t tIBT ~ mr M 
~ <rr aTia *t" J"HH'lct *t" ~~I 

~~~~*~~~illc; 
~ 3RJ$" *t" ~~I 

~~~~~CfiTmr$"~~ 

$fclfl11(>1 ~ ~ ~ ~ Cfcli' ~ Qm 

~ 3q",!Cfct af" °ITTI 3RJ$" ~ * ~ 
~JtR/<rr~~~~~~ 

~ ~ ~ JtRt<rr ~ ~ ~ tH(f ~ 

OJ,Cfi'AI01 ~ <IT ~ ~ ~ * ~ ~ 
~~~I 

Wcfr ~ ~ 'flm ~ ~fl'f ~ ~ 

~~RISCO ~ ~ ~ ~ ~ ~ 3'trt'r 
qra 'flm 3f(>ldT ~ -am Cfi'(c); ~ ~ f1lfr ~ 
~ ~ CfiT ~ ~ 'f(1"{ ~ ~ ~I 

mr$" .~~~~~~~$~ 

~ ('Hlfl11CR!ct41 10 ~rc:r 3tR ~ *'" 
Gc>tlai} * mer ~ ~ * ~ GT'(>f" m m 
~ 3CITTf fct;'Q'- ~ ~I ~ ~ ~q:;(>lo:) 

JtR~~-ammat~~~~~ 

~~~~~~I 

q1$q(>ll$01 *'" ~ ~!Tat ~ ~ \i41C<lct'l 

1 ~.1fr. ~ 3fc:R ~ q1$q(i11$01 tl1PT ~ 
q1$qc>fl$01 ~ 3tR ~ ~ ~ c. 

~ ~I ~ 'll\51"11"~ (~~) ~ 

~ 3itt, ~ ~ ~ (~). ~ 
~JtR~m~~3fr'(>!"dll"Q"~ 

~I ~ ~ ~ ~ qar Cfii'4Cfi(>!lq c. 

~ 6 c=rm ~r ~ mf01T c=rqi "QCli" ~ 

~~~I 
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~ ~ mqtno; ·~ 41$4c>il$01" ~ ~Tial. 

~ ~ CfiT 01T11, 3fTGra ~ ~ ifo 
~ ~ ~ atft<r~ Jttt ~ ~ 
*wmr~~I 

~ tffmur ~ ~ ~ ~ 3TidT ~ 
41$4c>il$01 ~ '7"llld1~Rl:a ~ ~ ~ Jttt 
~~arofr~I 

~ 41$4c>il$01 ~ ~ ~ q;)-~ 

~ ~ ~ 41$4c>il$01 ~ ~ 'Q'Cfi ~ ftl"ar 

~ aT01'T ~I ir;;J" ~ * 41$4c>il$01 * .:> 

~~~~~~~~ 
95% ~~~~~I ir;;J" ~ 

~: Qc>i~~:aJ=t ~ ~ Gfo:fi" ~ ~I 
.:> .:> 

. ~ 
CT$"-~~*~~~~~~ 

" .:> 

q;)- ~ ~ ~ iifl"C;" ~ 41$4c>ii$01 

~~-~~~~~I 

c;alTCf ~ ~ iifl"C;" ~ ~ (CT$"-~ <t;:s 
~ m) Jtttl<rr ~ ~05ft>la1 ~ ~ 

.:> 

~·ctr~! 

~ ~ ~ Jttt ~ iifl"C;" Cf;J"I' ~ Cf;J"I' mt 
. (4) 'tit ~ 3f<rtU ~ ~ &iilc;H ~ 

(~AA) Jttt o=tt'r trR ~ CfiT c;alTCf ~ 

~~I~ &Usf CfiT ~ tlo=t<'11$01 &Usf 
~ ~ ~ tffmur ~~I 

~ d=flt,<rff ~ . ~ * qrot CfiT $h:?tJ=ti(>I 

~~l~·~~m-.~~ 
q;)-~ Utfr cf;'r ~ m:rr Jttt qrot ~ 

a101cin11 ~ 3fTtfR' ~ 311CN1"1\:ilo=t ~ ~ ~ .:> . . 

SRiIT aT01'T ~I 

~· 1110 ~ ~ CfiT 41$4c>ii$01 ~ 

~ ~ ~ ~ ~~ - ~ ~ * 
$'f:AJ"llc>i ~ aT01'T ~I 

41$4c>il$01 ~ ~-~ M" ~ ~ 
"""'l."1C1J"I tffmur ~ ~-5 ~ 
~~~I 

~ . qi'rjffor ~ f.J1c;f" tffmur 
~ <IT tffmur (gU5 *' """'l."1C1J"I cftcm' 
~ ~ 3fltntt:r. ~ ~ ~ 
Qt1QJ"lct1$Qt1 ~ 95 ~Ri ~ ~ 

rt" c;alTCf ttcJ- ~ ~ ~ 3f4ii1c; 

c;alTCf t1 

tffmur 3f<rtU q;)- cr;a 01 C1 Ji 'tfttR:r -e:rot 
" 

<IT ~ ~ ~ 3f4ii1c; 

~~raT~I 

CtN ~ ~ q;f{Of ~ ~ 

c:iq:; ~ ~ 3ffiTqf ~ 1 ~ ~ ~ 

~ fJ'Rcrr t al ~ ~ 
~ ~ 3TidT 24 'tit ~ tffmur 

.:> 

~ J{tfro:r ~I 

41$4c>il$01 ~ ~ ~ tffmur ~ 
iifl"C;" tlo=tC'll$01 qrc;q ~ ~ ~ 

aTofr ~I 

~cm- ~~ 
1 1.25x~~ 
2 l.25x~~ 
3 l.40x~~ 
4 1.40X~~ 
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~ * fR1 3W Q1<J q;r fafq')) C:Cfl 

~J!JUT 01" ~I 41$4(>11$01 <IT ~ * 
~ 31Jq''fi"l"101 mq 2.0 ~rc=r 

(~mi-us) ~ ~ ~ ~I 

~ c;Gl'TCf ~ ~ ~ 41$4<'11$01 

~ ~ (6) ~ ~ 3ITT)cf; ~ ~ M 
q;r ~ m- c:ft" 34:acta qftwur 

~ ~ 

(1Cflo1~cfi'1 ~ ~ ~ ~ ~ 

31CtfU ~ ~ ~ ~ ~ ~ "1T 

~l 

41$4C'll$01 q:;)-~ d'.1r:IT *~mfr 

~ q;r $t"8Jil(>f ~ ~ <IT ~ * 
~ ~ 

~ fa?tf\%:a fR1 q:;)- ~ 3W ~ 
tiCfll'll c-JiCfl c;imT ~ ~ ~ -;;rro:rr 

~I 

~ ~ ~ 41$4C'll$01 <SVSl ~ ~ 
Cfll.QCflC'll41 q:;)- ~T@«;r ~ 3W ~ 
~~~~~~~ 
IJl~ffia ~ ~ q;r ~ ~ 

-;;rro:rr ~I 

~-~ q;r ~ ~ GRT 

~ 3W ~ ~ -;;rro:rr ~I 

~ ~ITT1"1 3W ~ ~ 
~. ~ 3fr ~ ITT. Cfi)" ~ ~ 

-;;rro:rr ~ 3W ~ ~ ~ 31fUCflrt'r 
~ fa?tal'llo1"1 * ~ ~I 
fm~~~~~M~~ 

~ ~ ~ ~ "1TQ"dft -~ 

~ ~ ~ ffilITT 31fUCflrt'r GRT 
(. ~ 

4 ISOifiha ~ -;;rro:rr ~I 
(. 

~ Cfll.QCflC'll41 q:;)- ~ ~ ~ ~ 

fa?tthi1 ffiffi (1 ~ ~ -;;rro:rr ~: 
~ 

4089 Gl/09-4 

<fl. ~~motr~I 

"«. ~ 41$4C'l1$01 ~ m ml01" 
~ q;r c;Gl'TCf ~ ~ ~ 
-arcIT ~I 

1T. ml1 ~ 3i'Qt ~~ ~ ~ 
" 
~ c;Gl'TCf furrcr ~ q:;)- ~ ~ 
-;;rro:rr ~I 

"Er. 41$4C'll$01 mtfl Cfl'l" al" ~- ~ 3W 
~ ~ W h 1T<IT ~I 

5. ~ A01C'11$01/'l!JU5ql'( ~ 

3lm<:rc!iCIT ~ ~ 'C'l7TW 1TQ" ~I 
~ 

~- ~~~q;r~~ 

-arcIT ~ 3fit ~ ~ -arcIT ~I 
~- 41$4C'll$01 . ~ q;r "1'llli11J\:a 

~. ~ ~ ITT. Cfl'lT<IT -arcrr ~I 
"1". ~ ~ fITT.r ~ ~ ~ 
~~~~~I 

QQtiQJi$ afi31.8 ~ 867 * 3f<;c>tffia ~ 
~ .m;ryqr, 41$4 (>!I $01 ~ Cfi)" fa?tthi1 ffiffi (1 

~/~f<"11a"1 3fr 6f01'N ~~I 

I. ~ ~ ~ ~f<"11a"1 

II. ;:rraT ~)", ~ ~ftt. ~. 

~@ftl31, ~ ~ $=t"itil~T01" 
si<ao'.JIJi, ~101" fcl~lti I 

III. ~ 3fit 34"-~ '"(<"'lliCfl01 ~ 

~I 

IV. 

v. 

VI. 

VII. 

~ ~ 'l'l!l'l@q fttITt 
3ITTirn ~. fa?t "41 ~01 3W , ~ 

Cfll<a~c-JiCfl fttTit ~ tiTJidft m -tr:f 
~ q"!fr ~ ~ " ~ 

furrcr m ~lfic>ta1, ~ ~ ITT. ~ 
~ ~ c;Gl'TCf ~ ~ ~ 
~ ~ Ji'lChli(1 q;r ~ 

VIII. 41$4(>11$~1 ~ ~ ~ 

IX. ~· ~ 3W furrcr ~ 
ftq)t 

x. ~~~~~~ 
4fi~4f@ 
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XVII. m:m--G't'ran 3101 q I (>101 fttTit 

XI. m~~~ 
XII. ;r£tl~cfl4 ~ fttftt, mG ~~I 
XIII. ~ 3fR ~J1Sqi ~ 
XIV. ~ ftq)t 

xv. m-3101q1(>t01/~ilC>t01 ftq)t 
.:> 

XVI. ~ CfiT ~~Tit;rar ~. ~ Jttt 
<Jflc~al Jttt -aftr 3qCfi{UI 

Sll'tlklCfl tm- q1$qc>11$01l CfiT ~ 3ttt 
HsR&1a l!QtlQ<H$ "tr31.8 cfi'I" ~~m ~ 
~~~.~~~- ~ 
~ ~~ CfiT ~ ~ "A" ~f;IR;tz 

~~ Gm fcn~ l'Y" ~ ~~ m 
~nfm:r ~ mIT ~I 

~ ~i:a~ttlir- 3fk ~ ~ ~ 
~ cm- '1jf3i lf'a('1 ~ qn;rr CJhm>t"1 3fk 
•F<!H&lct ~ 

~ ~ CfiT ~ m- qffi'r cf;q;; ~ 

tfRi ~ ~. ~ 3ttt q<na:co1 

~ ~ (QilQtl$ ~ ~) ~ 

q~a~;:i ~ ~ ~ ~ ~ 

~ 3fi:c" 311%1Cfil(>t ~ ~ ~ ~ 

~cfi'l"~~I 

QilQti$ ~ ~ "A" f;!<h1fi>:!Rila ~ 

~ ~r@rn M: 

• Q il Q ti$ ;;frfa fcmur 
• afrfa CfiT Cfli:10ncra401 ~ m- ~ 

.:> 

~ tia160'1k<HCfl m<r 
• QilQ'8$ ~ ~ ~ ~ 

Cfll~Cfi(>tlq CfiT ~ m- ~ ~ 

~ Slfsh41Q 

• f;!;i:j:;iu1 3fi:c" f;!a1;c1cr1"I Cfil~Cfi(>tlq1 CfiT 

Cfil4~crd4;:\ 

• ~ f;!amaft, ~ Jttt Cfil<l­
f;! tty I C\01 ftqTt- Cfi"'l01T 

• ~ 3fR ~ Cfii~Cfi(>tlq'j *'" 
mm--trt'rm 

.:> 

XVIII.~ 3101111k\;:i 
.:> 

XIX. 3101111'1c;01 ~1-c;t=-8,....,,1~,....,.\JI 
.:> 

XX. 3fcH~~4 SITuh41Q 

XXL 3qCfi{UI 3fi'l" ~ f;l4<Hld~ 

QilQ'8$ ~ ~ ~ 31JdT ~ l\Y" ~ 

fo:l<h1ffiffia sifsh<i1d ~ cfi'I" ~ ~: 

• 0'"\"1<"1<H ~ ~ 311%1Cfll(>t 

~CfiT~<W~~m­
~ ~ 311q1(1Cfll(>t ~ i;rum;fr1 

• 3iTq?J" ~ ~ ~ 3ft1<"1C 

Jttt <'JC ~ 3fTtlRf SI kl fsh41 41 \JI;:\ IQ 

3fR tm=tR" '8(\14 ct I i;rum;fr ~TffeK;r ~I 

• QilQJls31'1i:ft ~ ~ * ~ ~ 
Sl~41Q I 

• ~fcn~~~~ 
~ M CRrnmrl 

" 
• ~ 3fR C1Cflaftcfi1 ~ i;rum;fr1 

• q~ilic>101 ~ 3ttt "'8"'lm faTU 
.:> 

S14IJ4ctl ~ ~ qf°{illC'!Oi 

'f"Ql~ 3fit ~ (3frc:ril" "tis ~ 
~ 31".!%>101 ~I 

~ 3ttt :c&:c&1a ~ ~ ~ 
~)"t!rc:m.r 

QQ'8Q<H$ tr31.s * 3ftc>1Rila ~ 3ttt 
:c:rn:c@a ~ * ~TffeK;r m- ~ ~ ~ .:> 

~ ~ ~. f;!<h1fi>:!Rila CfiT ~ 3fi'l" 
'l'l!l 'l :& I a i;rum;fr "A° 3fr ~TffeK;r ~ ~ 

~I 

~ ~ 3fR Slfsh41Q 

~ SlillC'!Oik<HCfi ~* CfiT ~ ~ 
~ ~nor cm;rr QCfi ~ ~ c;@1~\JI 

3fi:c" ~ ~ <111qc;o51 CflT ~ ~ 

~ ~I ~qillRCfl ~ ~ 3fR 
~ 1_<>'4iCflcrt ~ 3mffi ~ 3q~Cf(1 

SlillC'!Oik<HCfi ~ ~ ~ Slfsh41Q 
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~ ~ ~ WTT<IT arair ~I 

~ ~ "CR" 'QCf; a@1a31 ~ ~ 

~ ~ Cf;)" ~ ~ "111r1 rn 
* fclc;;Qttl, ~ ~.m * ~. ~ 
roro; ~ ~r ~ m ~ 3ift CfiT 

'QCf; ~tsitRl:ii ~h'm arair ~I ~ ~ 
.:> 

34Cf1'(U( c:im ~ ~ ~ 3fl" ~~ 
'51TOfi ~I 

~m~~~c:rm~ 

Cf;)" ~ l\4" ~ ~ * ~ 'QCf; ~ 
~ ~ ~ '51Tafl" ~I ~ 
~ ~ CfiT d1(>f m<r ~ ~ 

• ~ .:> 

q;"{01T ~ ~ m Cf;)" Cfi1rnCfl1 Cf;)" me: ~ 
~. ~ Cf;)" OJ,Cfitllcrt ~ ~. ~ ~ 
~ 3ift ~ l\4" ~ ~ ~ ~ ~ 

.:> 

fcl;<rr "111r I 

m ~ ~ ~ Cfi)" ~ l'4" ~ _,, 

~ fcl;<rr araiT ~ c=rm 3* ~ 
~ ~ ~ ~ araiT ~ c=rm 
~ l'4" ~ ~ ~ arair ~I 
~ ~ 34Cfi'(Oil (~) Cfi)" ~ 

~~~C1'm~mfl°~ 

ct>1rnCfl1 ~ $f8<1i1c>1 ~ ~ Tllftwr 

~ Pf, ts! 05CI I'< qrc;:q roro;, ~ qrc;:q 

roro; ~ ~ mro; m ~ "ct>t ~ . ., 

cR' ~~ -~~I~ 
R'~TOi. ts105CI I'< qrc;:q roro; ~ ~ qrc;:q 

roro; ~ ~ "<l=llcstl$c>I ~ ~· ... ~ 

~~","~~~·~~ 

arair ~I <R'' ~ "01 <fit, ~ 
.:> 

~. m tffla1 ~- ~ ~ '51Tafl" 
~I 

~~rr.~~.~~ 
~ ~ ~ Cfia1 ~ t1'3fl" Ji$C'Cl4~ 

~ 

~ 34Cfi'l0Jl * fa1cnc ~ ~ '51Tafl" 
~I 

~ ~ Cf;)" ~ 311crtct>lf! ~ 

~ ~ '>lttffict> mr 41$4c>ll$ofi * ri 

<fit~~ ~T(if ~ ~ ~ ~ 
arair ~I 

Cl1$("<{"1~ '>lillc>lcrt(("J"(Cfi Cfi(~Cfi(>l(q ~ arot 
~ ~ ~ Cfit~Cfic>114l * ~ ~ m­
~ ~I ~ '>ll'flffict> mr 41$4c>ll$crt 

~ ~ ~ (~fcfu~1) * 
~~~~~I 

'ER, ~ ~ t:qfat mt ~ '>lillc>lo1f * 
.:> 

~ ~ 3lo1t1'R ~ J11qe;osl ~ 
.:> 

~ ~ ~ '51Tafl" . - ~I ~ ~ 
3i4t11"11c;;Q ~ ~ ~ ~ ~ <fl" 
~ CfiRUIT ~ ~ ~ '51Tafl" ~ ~ 

~ ~ ~ '51TOfi ~I 'QCf; ~ 
~mro;~~~~~~ 

~~ITT~~~~~ 
~am"1"1, ~~ ~ ~ ~ amr 

• • c. 

6 ~ ~ ~ "114C<05 ~ 

~~*~- $Tl 

~ ct>At1 rnm Cf;)" ~ fTI:l'rcr CfiT qcrr 

~ ~ ~ ~ * ~ t1C1chC11 

~~I 

~ ~ 34Cfi'(O( ~ "CR° fTI:l'rq ~ 

~al'((cr\'l ~ * ~ ~ mro; "CR" 

~ -~~ftftt:f mr fgtCfc:A ~ ~ 
~I 

~ ~ ~ ~'"""1ffiR?la Cf;)" 3m<T 

~TITT1c;r ~ araiT ~:-

Cf;. ~ fclcRur 
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" " 
~ ~ arafr ~ 3tt'l' ~flc1'af 
<);' . fciro" ~ ~ ~ ~: ~ 
01T;;rc;r ~ ~I 

~ ~flir ~ ~ m- QCfi 'Sl"CfiR' 

~ B)' 01T;;rc;r ~ ~ ~ ~ 

~I 

mfr ~ 01T;;rc;r 12 ~ ~ ~ 
q"{" m ~ ~ 3f1trR q"{" ~ 

.:> 

~. ~ ~<:!Cll ITT. ~ ~. 

thffr'luT 3tt'l' ~ cfi'I" ~ ~ 
fart'ra:roT ~ -ararr.~1 

q1,~ - ~ ~ , (~ 

. 3f$ra: 3589/3i$ra: 1239/ 

3i$ra: 1978 m ~ 15 

"C!(>f31T{'~ 15 ~ ~ 

~~~.m~ 
~q;r~~~I 

"{!(. ~ <Silt . qrafr"f3q't:fR ~ dl1l 

~:mer~ q;r ~ ~ ~ 

~ err ~ ~ ~ 3rtTar ~ 
*1~~3fc;{~d!Ttcfi'I" 

q'{(1 ~ ~ ~ m Tc'l'ffi 

S1il1fc>la Q4)CR1~ · q'{(1 m ~ 

a101q,('1I ~ fciro" 3q<iCfC'1 ~ 
.:> .:> 

~ CfiT ~ ~ -ar;rr 

~I ~q:;f(>!qq:; al'l" q"{" ~ 

tll<H~<il ~ ~ ~ CfiT 

~~-aTo:rr~I 

OT. 31fTar ~ tlfafl\51 ~ fciro" .~ 

~ cfi'I" ~ CfiT $tfl<H I <>I Cf1t;T 

~~I 

'Q". ~~ qrc;;q m err tic qrc;;q 
c. 

'm Ill c{lfC'l 1$ Cl1(>'Q ~ ~ 

~ ~ 3tt'l' Gtc; ~ CfiT 

~ <>ml' ITTI tllCl"llcr:ll ~ ~ . 

fciro"~~~~~ 

qrafr" t1fch:r ~ fciro" ~ ~ 
cfi'l"~~I 

s. ~ ~ tftR' ~ ~ cfi'I" 
~ ~I ~ - q;Jto:r 

~fd'r01' ~ ~ ~ ~I 

'tf. ~ aJ"Ci'[Cf ~ qrc;;Q-

d 101<Rc<>1/Q c>"ll fJl fa?! <i <Ht:R:01 <'lti 
.:> 
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38 THE GAZElTE OF INDIA: EXTRAORDINARY (PART II-SEC. 3(i)] 

o;. 3ffTar ~-~ ~ ~ <'ll$rna1·· 

~ ~. (63 1fr.1fr.). 15 ~ 
~ ~ ~ 3$rn: 636 

(~ q;) m irt-ftmq ~ 

~~(~~)~m 
~~~~-~I 

~- ~~3itf{~~*r 
Cll(lfo!l$01, ~ tflR ~ ~ 
mfr 'tJiT<R tr tar .Cfif 3$rn:5 

~ 3f01lrl"{ t1f ~ ~ ~I 
.:> 

;r;q_0"1C1<11 2 m 25% 31ffi~CfC1 ~ 

q;)-~~~~~I 

~~~~<Rro-mr 

~ ~ 3RiITTIT ~ cTtfr ~ 

-~~~~~. 
m o:ft;;w., :t1~a:Ac>1 ~. ~ 

" 
~ ~ 3frt ffiosCfilCI ~ 

Cfif1°&"~~~1 

QQ'HQ<H$ Gfi31.8 ~ .3fciirc:r ~ ~ mr 
3f01lrl"{ ~ ftCfiJsl ~ Jffi"TCIT ~ ~ 

.:> 

cf;craft ~ fa!! kl f<;t ffil C1 ~ C\@I a ,;:i TI[ 

~I 

q)_ ~~ c;@1aa 

~- ~ ~)". ~ ~fie. ~. ~. 
~ 3frt $&til~ra:r ~@fil:i. mra:r . 
fclo:;am ~ ~~'NOIT ~I 

.:> 

or. fo!lam"1"i ~ 3frt ~ ftG1t 
.:> 

"Ef. ~ ~ elm ~ CfiT ~ ~~ 
~~3frt~)" 

5. ~ fo!la mo:fl ftG1t 
"tr. ftmq 3frt d1'l<hHC1 ~ 

u;. 3q(fi{UI CfiT $kl$1'H ~ 

'51". q1$q(ill$01 ~ fttTit 

ur. 
c. 

o. 

5. 

"G. 

'5f . 

c=r. 

~. 

C\". 

u. 

01". 

~· 3n<IT11, ~· 3'rtr 3frt Q013'1"1\ 

~Tfctc:r. fittrrq, fo!l 1s:cnc;01 ~ Cfil <ll'k<HCfi 

ftq)t ~ ~ ~'1<1110101 

~~ 

~. Si<'(Y"iQ'H ~ ~ ~ 
~ 

~-~ ~ tJ<t 31Clti{i!611 ~ ~ Jl•v1.1.., " '" 
qa; ai:fi<A'I~ ~-qfnm ftqtt 

~fttnt 

frt-3101q1(>101/~ ~ 
.:> 

fort'ralur, d=fltf, ~ elm ~ 3q(fi{U I 

~ ~-d1W01" ~ 

~-~ 3101q1(>I01 fttnt 
.:> 

~ 3101J"t)c;a:i 
.:> 

3101J"t)Ra ~1c;@1aa 
.:> 

~1a)ffil<11 ~ fttnt 
(1tIT ~ ftcftc:l ~ ff! 4">1 ~~it CfiT 

3101ql(il01 
.:> 

mfr ~ ~ H!m311 Cl fa!! <lld1 ICl<>\'1 
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~1 

I 
I 

~ ~·~ ~,$1 ~ i ! ~ ~ t 1o i 1 40 i ! ~ ~ w J ~ ~ 1o 

~1~~!~~~ ~Ji~i?~ . i~i10~fi ~~~~ 
i 1o ~ ! l i ~ & ~ & ; w ! ~.i I ·w ; i ! ~, ~ 5 ~ l ii; 

~ 1!~1tid!i ~1;1!1jf i t~i!~~~ !i!: 40 

~ ~~~~i:~~ ~~~it~~~~ ~~;tw!~ J!~l 
: [ 11il;\t§'!i~~ ~~=11d!~ Ii~~ t~i~ tj~io 

~ If> ~~~~f 40 t.140JI ~~>1<~1"t~I f fl-il>l<~_Jt Ii\ ~i 
~ ~ .g f i' ~ W ·~ ~ 1Un!; ii W ~ t ~· ~ ~ f ~ i' ~ ~ ~ i'~ f ! r;: 1B 
i ' ~ 
i. } .i . ~ 40 ~ ~ ~ i ~ i W ~ IE IE i 40 ~. ~ "" -
~ ~ wi-·~ i ~I~ ·~·i ~· ~: 

,....., 
'-' '-' 
r'l 

~ 
I --
~ 
L-111 ) 

·~ . I ~ ~ i t ~ ! t !t ! i : ~ ! i ~ ! i ~ 
'i,,. I ii [! >I< t< >I< I ~ ~ ~ ! i I ~ ~ i ~ i ! 
~ ~ w-w~w~ t"" i · - Ii: 

i i! >I< !~l·trttr~trt,!1fw1it~ J!~i !~w! 
.i 1 1 1t't!iittti~!t~wt ~i-!~ t~~! . 
~ ~w w~ · · · · · i~~j ii~.m 
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r8 i ~ ·~ ~ . ~ i i ~ ~ ~ 

~ 1~it~ - ~~~ ti! 
~ 1!~ !1 1& ~: ~ i·~i 
11 ! l i i ~ ! ~ g ~ ~ t ~ 

~ ~j~~ *~! ~~! 
~ it!!i liw~ !·Ii· 
~ i !>' " 'Iii i t 1ii ~ I . ! " 
s ~1iitL~ ~~~E i~!i .. 

t ll: i ;•.i;1i: If~ ~1& If k1 
~ t !>'j~i$ ~t~ !1 
~ 1&i ~ !jt~1! j~Ef J~ 
! ~:- ~ ~lli E~ ~ _ ~~~ii dI 
l·- !~i .~ •£i~i1~ •ft! Ii 

i ~f 1~i f li!tJ~i lt~j t! . 
t l t ~!i l lt?tti! t~it ! ii 

<!'. 
cs 
;z: 

~~~i~ ~~ i ~~{t~~~~~ ~~~~~ i~{Y~~i~ 
~ ~ 1¥ ti I;'. jll If ~ w ~ l i ~ ;g If~ ~ 1: - ~ ~ ! w ~ ~ 
~ • ~ ~ oc 1 ~ ~ 1 g 1 ! 'I< ~· ~ ~, ! : 1 w i: -i ~ 1r r~ ~ 
I" !>' £ i <If - i d§: i ·~ ~ .,, ~ i ii\ g iw fl\ ~ I ~ " ~ ~ "° ,.. t ~ ~ re 

~ 

it ii ~·1 .. ; i0;!ifl~!- W!ll't~f l ;ii;;fi 
i r~ ~ ~ ~ ; : i 1 i,~ ;;; 1 it ~ ~fi & 1 ~ ~ ~ ~ I 1 ~ ;!!; ~ 
~ I,!~~ I i ~I ·~ ~ I ~ i ~ ! w !~: ! ! ti ~ire -~ ~<If:! 1C .! 
Ir; it i i· I ii t f ~ ~ i ~~ • * t t ~ ·~ l~ 1.1 i i .! I~!! 1i: 
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[\WTil-~3(i)] 

• ~ ~ ~'511$"1 C\@1~'51 

• 1fGT ~ ~ ~ fttftt 
• ~~fttftt 
• ~ ~ 'l'ISl'l'l91ct ~ 

• ~ g;i•11oflq:;;c:u1 ~ "1'['q"1 ~ 

Pcl'1tlcr1"J~, iiiJ<T-~ISCllC\"1 ~ :Aill(i!Oi 

fttftt ~nf1tt;:i" ~I 

•~~~~I 

• ;,i111)taa ~ ~ C\fal~Ji 

• ~~~.~~~om 
~~mfi~ra~ ~I 

1i'fl~Cf(1 t:1$~)Cfi1a01 q'{ Q"1Q'Ef!$ ~ 'Qd13IT'l"-01-1s ~ ~ '$"1" ~ l\11 Jt- fctil'R" 
~ 

fcl:im ~I 'Q"il"2Q'ff ~ ~ ~ tt'{, ~ ~ 1t° ~ ~ # ~2 ~ ~ # 
" ~ 3fTfa" ~ 4R'l"lc;afl ~ 3fl" ~ ~ m- 'ffCfi(1f ~. 3ra: ~ ~ ~ ~ Cfil. 3fl" 

li'H~q:a $l$~)q:;1a01 # 3fl" 11~iCfi"1 fcl:im ~ ~I 
~ " 
~ ~ ~ # ~ mfi ~ QQcrt<Efl$ 1fT"1Cfi" 'Q"Ji3fR"-01-75 # Pcl~~ISC ~ 

~ 

3'm~ ~ ~ ~ ~I 'Hl'Ri~a ~ ~ ~ ~ 3f1UR" tt'{ Q"1Qfl"I$ ·;n;:rq; 
~ 

'Q"Ji3ITT"-01-75 -am tlv11"-02-84 # Pcl~~ISC ~· ~T: 'Hl"'h1$5 ~ ~ ~ 
~ 

(Q'HQ'flfl"ifl"i) ~ 61$~)'51"1 ~ ~ (~ ~ ~ 31ffi~Cf(1 ~ cffi" 3fl" ~ 
q;!/jq'(OI ~ ~ ~ ~ ~ ~ ~ ~ ;,ti'4)f31(1 ~ ~ 'iflftvl 

4089 Gl/09-6 

["tfil. -tj, ~-~/ll/8/2009-l§U6-l] 
. «Rift. ~.~ 
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42 THE GAZETTE OF INDIA: EXTRAORDINARY (PART II- SEC. 3(i)] 

-. 
- - ~ 

GGS 

OFFSHORE - -

- - - ~.y 

- - - ~ 
~ 

-

~
- -

Cl - -

3 -
RGP _____ _. 

- -

• WELL WITHOUT SEPARATOR, 

0· WELL WITH SEPARATOR, 

MRS· METERING STATION 

Jr.fii'U-1 _, 
3f q C1 ll '4 3ttl crtr1r Cf) q ~"' 

----..... MRS 

L- - - J..._ __ _. 

CUSTOMER 
CGS 

CGS 

TS 

GAS STORAGE FIELD 

SP - SEPARATION I PROCESSING PLANT 

CS - COMPRESSOR STATION 

GGS - GAS GATHERING STATION 

IPS - INTERMEDIATE PIGGING STATION 

ICS - INTERMEDIATE COMPRESSOR STATION 

RGP • LNG STORAGE AND REGASIFYING PLANT 

SV ·SECTIONALISING/MAINLINE VALVE STATION 

CGS- CITY GATE STATION 

TS- GAS RECEIPT /TERMINAL STATION 

MRS - METERING AND REGULATING STATION 

TS 
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['lfll ll-~3(i)] .43 •-n 
SUfQCfi_ ~tll"q1$q<'ll$'11 Jl ~ ~ qn;fr ~ '81"141 ~ ~ ~ ~ 

~~ 

V.tft'.3f1$". 5-m;r - ~·~~~I 
v:inr.t'r.V1f. v-106 - ~ ~ ~ t' fi:rc!' ftfo:n" ~ t' ~ ~ ~1 
V.lra'.t'r.V1f V-333 - ~ ~-~ t' fm!" ~ ~ t' CJt?T c)\;:s fcfilJ' d11r ~~I 

QQ'l'fQ"'1$ tr 16.34 

ilTira 5352 

' ilTira 5351 

ilTira 1873 

~Qi;a li-g c#cm' 
QQ'HQ"'1$ aft16.5 

QQ'HQ"'1$ ifr16.36 

~590 

~fla;a 

QQ'HQ"'1$ ifrl6.9 

Q"'1Q'HQ'H V'Htft'-75 
Q"'1Q'HQ'H V'Htft' 97 

~~ )ftt;ic 

QQ'Ht'IQ"'1 V-194 

QQ'Ht'IQ"'1 V-193 

~~~ 

~ ~. c)\;:s ~ S3rr ~ tlru 

~ b 7rc, ~ 3fR ~ ~ 50 6fr.6fr. ~. 3fR c)~f8' '4"'1, 

~~{'HF4"1 Cftrr ~ .Mait t' ~mt c;m;cf cfi'r ~ 
"~~4"'1, "~Hll4"1 3fR ~ ~ t' ~ ~ Gffi;r, ~ cfi'r 
~ - mt lf('l)Q'.Jj iffi>t' cm;if 

"~~'441'1, "~F('HFllCl1 3fi°{ ~ 3tITm t' ~ ~ ~ 3fR ~ 
RJq- ~ ~Cfiill<>I t' ~ ~ (~ 3fR ~-~ ~ 
crrc>fr} 

~~~~~t'~~~ 
" -

~~.~~~~ 

~~'t~~mr~~~ 

~ ftrifbr me - ~. ~ (ftrr ~ 

~~~I 

~ ~ ~ ~ M' t' ~ ~ Jfit ·~ ~ 't ~ 
;ic: 3fR iiTRJ. t' ~ ~ ~:-
~ ~ ~ ~ ?Jif ~ 3fR 3ia=<r ~)"Gr ~ 3q4)a11 

t' ~ VciITTI' ~ (ftrr fl01~'H ~ 't ifafr ~ mmfr t' 
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=44==========TH=E=G=AZ=E=TT=E=O=F=IN=D=IA=: E=X=T=RA=O=RD=IN=A=R=Y=== [PART II- -~EC. 3(i)~ 

QQ:fltiQ"I 'Q'-153 

QQ't'IQ"I$ ift-18.2.1 

QQ't'IQ'1$ ift-18.2.2 

QQ't'IQ'1$ ift-31.8 

w 

QQ't'IQ'1$ifl 16.20 

QQ't'tetQ'1 'Q' 269 

~ ~ ~~fafi(::;qj I 

# ~ ~ c); ~ ~ ~ ~ q"{C1 ~ c); ~ ma:rq:; 

~ 

't'tcffl<Q<( 3tR ~ ~ lis ~. ~ ~ 

'ticffl<Q<( lis ~ ~ 

~ ~ 3tR ~ c); ~ ~ c); ~ flll${(>f m3s ~ 
~~ 

't11'11c;:;Q ~ c); ~ ~ ~ 3tR ~ ~ ~ 
31ift011$~q; ft01~'t1 ~ ~ c); ~ ~ ~ 

\llf~Cfi ~ q1$ql'll$01 * $:ffi'11t'I ~ ~ 3qq;'(oft ~ ~ ~ ~ 

~334 
$'Qif 14382 

~526 

~ 
QQ't1Q'1$ ~ - VIII 

~eftat (1n"qi1) 3qq;'(o1 

~ ftq)t.to 3 

v.;ft'Q' ftq)t *> 9 

$".'Qif. 12480 

~32 
~ftq)t *> 7 

$".'Qif. 12261 

~ JUqif" 3qq;'(Oj 

iflQ't't$Q01 837-1 

ifl'.w.$".'Qif 837-2 

ifl'.w.$".'Qif 837-3 

100 ilR' ~ c); ~ ~ CJil" tc1 1m CJil" ~ 
~ ~ 

1m CJil" c); ~r;r. mr.rr 3tR ~ * ~ 
~ 

't1U'llC'J1Cfi 3qq;<(UI - 100 ilR' ~ c); ~ ~ 
~ 

tc1 1Rf ~ ~TC 3{fq; 3qq;<(Ol I 
~ ~ 

~ ~ ~R" ftcfiq;" cm;q 

Sllct>~Cfi 1m 3tR ~-~ (<l$~)q;1~01 ~ ~ Cf;f ~ 
(. 

- • ~ 31<>'?1:a1~q; 1ftW mr 1m q;r ~ 

1m ~ - m:tr ~N't1Jk 1m ~ 
- m:tr ~ 1m ~-~ C:{i111$011m ~ 

c:«<111$01 1ftW mr 1m ifiT ~ 

- 1m ~ - C:{i111$01 1m ~ 

~R" ~ ~-1: 111)!"1t;;<{cii ~R" 7";t;r; difq", 1ifq" ~ ~ 3tR 
~ 

~R ~ 3TI1T 2: ~ 3tR ~. ~R ~ c); ~ ~qi1fNt 

~R" ~ 3TI1T 3: 51$!01'1 3tk ~ ~R" ~; qfu,yq" 3fR" fctWc;r 

~3tR~ 
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[WTII-~3(i)] 45 

3tOjiiU-111 

fttai'fl ~ ~ ~ Slr ~ ~ ftiro" 3t ffiftCfC1 .wmN 

~ * ~ ~ rr ~ * · ff;tQ- t Cjif rq:_01C1J1 J1ft1 ~ ~ Wn": 
~'""'1~~(1 ~ ~ ~ ~: 

~~~~<);~3lT1fc);~ 

~~Bm~Slmc);~~~ 

~~*~tR'~~~ . ..:> 

(~ q;)- ~ ~ ~ ~ crrz;fr ~ ~ 

~I~ 100~~~115 ~~ 

(i!"RIT WIT Bm ~ ~ il'$" ~ 'QCf ~& 1RI £1 

<);~~~~~.~~I 

I 
A 

MANOREI. 

~ ~ ~ ~ <); mlJ ~~I 
~~~(~(3ITT)~~ 

('Q') ' q;)- M" 31t' c:<rm" ~ ~ 1ftcr$' Bm 

~ ~ ff;tQ- ~'""'1~~(1 ~ <); mlJ ;;:rrqr 

~:-

1.4 (D-t) t 
A=2R = - t 

e (D-2t)-1.4 t 

~ 
D - ~ CiiT ~ c:<rm" 

t - ~~~*'"~ 
1.4 - ~~ 

e -· ~ 

~ 5V(il" -a}s ifi' 0.1425 

~ 5V(il" 'QCRl"-42 0.1375 

~ 5V(il" 'QCRl"-46 0.1325 

~ 5V(il" 'QCRl"-52 0.1275 

~ 5V(il" 'QCRl"-60 0.1225 

~ 

~tR'~cffi"~ ~~Q"m 
~ ~ ~ q;)- (1if ('fq; ~ ~ 

~('fq;~~~~c); ~60M 
" 

CiiT q;far ~ ~ ~ (~ 00 ~I ~· 

~ Cjif c:<rm" 3tk ~ ~ ~ ~ ~ 
Bm~~furr~~ ~6~60 

M CiiT m anfi" il';mT 'ITT m ~ cffi" C1ir 

('fq;~~~~('fq; ~~~ 
" 

~ ~ CRtf)" ~ ~ q;)- fI ~ ~I 

;pj}<pff!l * Jf/014 05 

~~cffi"~tR'~ ~~t'r 

~~wrar6m~ ~wrar6 
m (1Tq" ~ m ~ ~Jlt11'k<t ~ ~ 
~ m 3IT ~ m :w ~ ~ .;i:t=4ttC1 

~ h ~I ~ <); ffRt" 'CR' 6 ~JIAk<t 

~ ~ ~ ~ 3'Ffifl'{IC1 ~ ~ CiiT Cf;R'OT 

~~I 

w:J1if ~ ~ w:J1if (1Tq" ~ fa!l1ltc:J 100 

~~~~lJq;~ ~~~* 
fiicf;c Cjif 1Jq; ~ ~ <); C1'R' 'CR' ~ <); 

~~~I 

$;f ~ q;)-~ ~ <); ff;tQ- ~T ~ 

~ ~ 3if 'CR'~ 3fm ~~I 
~~~~~~t~~~ 

\ 
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46 THE GAZETTE OF INDIA: EXTRAORDINARY (PART II-Soc. 3(i)] ========================================================== 
' 

~ q;r cnq-~ ~ ~ ~ ~ q;r ~ 

~ ~ ~ ~ QQ=t'ltiQSl t-32 ~ ~ 

~ ~ ~ cnq- ~1~0 m c); ~ 

~ ~ 

~ ~ ~ 3ft il'J'tfr ~I 3flUR" ~ 

~~80~~~10~ 

~~I 

Base metal~ .. __ HH_l_tr•_•l•_d_Zo_ne __ Bue!Mtll 

• - Locations where hardness meuurement to be carried out. 

~-IV 

Sli".lf. ~~ I 2 ~ 3 4 s 6 7 8 9 10 

1 c>m" ~ /tttr ~ - 15 15 15 16 30 15 15 15 16 
~ 

2 *1~ ~ 15 - 15 15 30 30 15 15 30 30 
3 ~ ~ ~ 

15 l~ - 5 16 30 15 15 5 16 
('l:frifr~ 

4 3qq;~c1 Cfia1 15 15 5 - - 30 15 15 5 16 
5 ~ Cfia'f/Cfi I \(j~ <>I ~ 

16 30 16 - - 30 15 15 5 -
~ 

6 ' ~ tjq- ~~ 
30 30 30 30 30 - - 30 12 -

ac>r~~ 
7 ac>r fn;S<filq ~ crrc;cr 15 15 15 15 15 - - 15 - 16 
8 ~~51301 15 15 15 15 15 30 IS - 5 30 
9 ~arm- 15 30 5 5 5 12 - 5 - 5 
IO fcroa ti i11'fl~Tar 

~ 
16 30 16 16 - - 16 30 5 -

* fa!tmur ~ ~ ~ ~ ~ 3fcRf 3q~Cf(1 ~ ~I 
I. ~ ~ J:fITT ~ ~I .~ ~ CfiT ~ ~ ~ ~ ~ ifm° 1TitIT ~ ~I 

2. or* 3;T.fr ~ 90 J:fITT ~ ~ tR ~ ITTafr ~ ~ 11T3s ~ 150 ~ ~ ~ 

ITTafr ~I 
3. ~ arm- ~ ~ ~ ftW ~ ~ ~ 3~<>1~a ~ nm ~ 3tf-~ (~ ~ ~ 
~ ~~. -;;fl" 3ft ~'ITT". C'l11!, ~I 
tfTGfi" -~ ~f<'>lttR t«>r. ~ -~ ~/1fITT~ 

" 
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['IWT Il-~3(i)] 

TO MAIN LINE 

FROM 
MAIN LINE . 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 

(viii) 

(ix) 

(x) 

STATION 
DISCHARGE 

VALVE 

ZC/l 
o~ 
I= IL i5).. 
(/)al 

~-v 

DISCHARGE SLOWDOWN GAS AFTERCOOLER 

w 
z 
:::; 
w 
C) 
a: 

~ 
I= 
~ 

UNIT SLOWDOWN 

STATION 
PRESSURIZING 

VALVE SUCTION SLOWDOWN 

INLET SCRUBBER 

COMPRESSOR 

FUEL GAS 
~--CONDITIONING 

SKID 

TYPICAL COMPRESSOR STATION SCHEMATIC 

~-617 

~-618 

~-llP 

~llQ2 

~1104 

~1107 

~1109 

~-VI 
~ 

~~~~~~ 

(QQ'HQ"'1$ 3 ~~. ••Fll41ij;, ••Fll41ij;, ~<romr 10016. 
''"' ... " '" " 

www.asme.org) 

'Hc\ifo:?la ~~ 

~~~-~ 

~~~ 

~ q1$q<'ll$Cl1 ~ t=;r~ ~ 'll\51"'11Ji ~ ~ ~I 
~ ~ 

~ q1$q<'ll$Cl1 ~ ~ ~ * ftitQ" m"1<fil 

~ q1$q<'ll$Cl1 US'l'lSlla ~ ~fs\:i41Q I 
~ 

CR<>I" ~~~4"'1 q1$q<'ll$01 ~ * ftitQ" ~ ~I 
~ 

47 

~11 10 CR<>I" ~l:,)~4"'1 q1$q<'ll$a11 * ftitQ" ~ ~ ~ ~ ~I 
~ ~ 

~500lft" ql$4C'll$Cl1 q~qi_;Cl1 ~ til' fcnra° ftll4Cl113fl' * ftitQ" ~ q;f a<J'i'fCfl(Of I 
~ 
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48 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II- SEC. 3(i)] 

(xi) ~-5~ ~~~lmr~ 

(~ii) ~-6~ 41$4<'11$111 cm;:q 

(xiii) QQ't1QCH$ ~VIII ~ ~ ~R ~ems 
inTml ~R~ 

inTm2 ~R ~ ~ 1mJ° ~q;f?:tq; fo!t<m 
(xiv) 

(xv} 

(xvi) 

(xvii) 

QQ'8QJ1$ ~IX ~ )1tCfiC11Q 

QCHQ<tiQ<a-'Q'lflfr-50 ~ ~ ~ ~ ~. ~"11$01 ~ ~I 

QJ'IQ'tiQ<a-'Q'lflfr-69 ~ ~ ~ ~ ~ - 'tl<rvf ~ )iO_!g~)dl 

Q01N1"1$-JfRQt-Ol-69 ~ 'm" ~ ~ ~ ~ ~ ~ ~ ~ 

~~~ 
'~ 

(xviii) 

(xix) 

(xx) 

(xxi) 

(xxii) 

(xxiii) 

Q01Q'ffl$-JfRQt-Ol-75 ~ ~ -~ 41$4<'tl$01 ~ ~~ ~ q'"{ ~ 

~ ~-75.01 ~ ~ CfiT 3J'ICfiR ~ ~ 1mJ° ~ CHc>'<liCfi01 
" 

QQ't1QCH$ ifi 31.8 -

~1104-

~-5572-

3'$ra - 5571-

~3043-

~:2309-

~.m 14313 

Qlr1Q'ffl$ ~-0177 

Pl~3101~~~ 

filf<flkcti clt:a" a1<l!'1s<'t ~ 1mr ~ 3qq;'(o1 
~ ~ 

~mi-~ ~ dl"$" ~ ~ m:IT 
~ . 
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PETROLEUM AND NATURAL GAS REGULATORY BOARD 

NOTIFICATION 

New Delhi. the I I th November, 2009 

G.S.R. 808(E).-ln 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. 

(I) These regulations may be called the Petroleum and Natural Gas Regulatory Board 
(Technical Standards and Specifications including Safety Standards for Natural Gas 
Pipelines) Regulations, 2009. 

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

2. Definitions. 

(3) In these regulations, unless the context otherwise requires, 

(a) "Act" means the Petroleum and Natural Gas Regulatory Board Act, 2006; 

(b) "active regulator'' means a regulator in Pressure Regulating Station (PRS) that 
normally controls the outlet pressure ; 

(c) "active and monitor regulator system" means an arrangement of two regulating 
devices in series, one (Active) normally to control the outlet pressure and the other 
(Monitor) to assume control in the event of failure of the active regulator; 

(d) "ASME B 31.8" means standard covering Gas Transmission and Distribution 
Piping System referred to in Annexure YI. 

(e) " Board'' means the Petroleum and Natural Gas Regulatory Board establi shed under 
sub-section (I) of section 3 of the Act; 

(f) "city gas distribution entity" means an entity authorised by the Board to lay, 
build, operate or expand the city or local natural gas distribution network; 

(g) "compressor station" means an installation on the pipeline having compressor 
units to boost gas pressure; 

(h) "creep relief valve" means a relief valve installed to relieve over pressure caused 
by creep in the system and hav ing maximum I % flow capacity of such a system; 

(i) "intermediate pigging station" means an installation having facility for r~ceiving 
and launching of pigs for pigging operations; 

4089 Gl/09-7 
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U) "onshore' ' means areas other than offshore which shall form the scope of these 
standards. Feeder lines from jetty or other storage points shall also form a part of 
the onshore pipelines. The offshore and onshore coverage as per this standard is 
depicted at Annexure- I; 

(k) "operating company or operator"' means an entity engaged in the operation of 
natural gas pipeline network with the authorization of the Board; 

(I) ··owner" means an entity that owns the natural gas pipeline network and has been 
authorized by the Board: 

(m) ··natural gas pipeline'" means any pipeline including spur lines for transport of 
natural gas and includes all connected equipments and facilities. such as. 
compressors. storage facilities. metering units. etc. and gas pipelines for offshore 
and onshore coverage depicted at Annexure I but excludes-

(i) dedicated pipeline laid to transport natural gas to a specific customer to 
meet his requirement and not for resale: 

(ii) pipelines in a city or local natural gas distribution network \\h ich arc 
regulated by the Petroleum and Natural Gas Regulatory Board 
(Authorizing Entities to Lay. Build. Operate or Expand City or Local 
Natural Gas Distribution Networks) Regulations. 2008: 

(n) "positive isolation'" means the isolation with blind or spectacle blind in case of 
flanged joints or with welding -the cap in case of welded joints: 

(o) ··right of user or ~ght -of -way"' means the area or portion of land within ·which 
the pipeline operator or owner has acquired the right through the Petroleum and 
Minerals Pipelines Act. 1962 or in accordance with the agreement with the land 
owner or agency having jurisdiction over the land to lay and operate the natural 
gas pipelines: 

(p) ·'slam shut valve" means a valve that is designed to close quickly in the event of 
an abnormal pressure (whether excess or low) being detected at a selected point 
in a gas pipeline system; 

(q) "sub transmission pipeline·· means a high pressure pipeline connecting the main 
natural gas pipeline to the city gate station but is owned by the CGD entity; 

(r) ··transmission system'" means one or · more segments of pipeline usually 
interconnected to form a network that transports gas from a gathering system. the 
outlet of a gas processing plant or a storage field to a high. medium or low­
pressure pipeline system. a large-volume customer or another storage field; 

(4) Words and expressions used and not defined in these regulations, 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. 

3. Application. 

(1) These regulations shall apply to all the entities authorised by the Board to lay, build, 
operate or expand natural gas pipelines under the Petroleum and Natural Gas Regulatory 
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Board (Authorizing Entities to Lay, Build, Operate or Expand Natural Gas Pipelines) 
Regulations, 2008 and any other natural gas pipeline including dedicated pipelines 
notified by the Board from time to time. 

(2) Definitions of design, material and equipment, welding, fabrication, installation, testing, 
commissioning, operation and maintenance and corrosion control of natural gas pipeline 
network shall be in accordance with the requirements of ASME B3 I .8 except in so far as 
such requirements are specifically cancelled, replaced or modified by the requirements 
specified in these regulations. 

4. Scope. 

(1) Requirements of these regulations shall apply to all existing and new natural gas 
pipelines including dedicated pipelines. 

(2) These regulations shall cover pipeline design, materials and equipment, welding, 
fabrication, installation, testing, commissioning, operation and maintenance and 
corrosion control of common carrier or contract carrier natural gas pipelines 
(Transmission or Sub transmission) including safety requirements for natural gas 
pipelines. The pipelines coverage shall be as per Annexure I and includes dedicated 
pipelines for specific consumers. 

5. Intent. 

These standards are intended to ensure uniform application of design principles and to 
guide in selection and application of materials and components, equipment and systems 
and. uniform operation and maintenance of the natural gas pipeline system and shall 
primarily focus on safety aspects of the employees and public and facilities associated 
with natural gas pipelines. 

6. The standard. 

Technical Standards and Specifications including Safety Standards (hereinafter referred 
to as standard) for natural gas pipelines are at Schedule I which cover Material and 
Equipment (Schedule IA), Welding (Schedule IB), Piping System Components and 
Fabrication (Schedule IC), Design, Installation and Testing (Schedule ID), Operating 
and Maintenance Procedures (Schedule I J;), Corrosion Control (Schedule IF), 
Miscellaneous (Schedule l G) as read with Annexure I to Annexure VI. 

7. Compliance to these regulations. 

(I) The Board shall monitor the compliance to these regulations either directly or through an 
accredited third party as per separate regulations on third party conformity assessment. 

(2) If an entity has laid, built, constructed or expanded the natural gas pipeline network 
based on some other standard or is not meeting the requirements specified in these 
regulations, the entity shall carry out a detailed technical audit of its infrastructure 
through a Board authorized or approved third party agency. The entity thereafter shall 
submit the compliance report prepared by the third party along-with its time-bound 
mitigation plan and implementation schedule to the Board for authorization within six 
months from the date of notification of these regulations. 

(3) The continuation of operation of existing natural ga~ pipeline network shall be allowed 
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only if it meets the following requirements, namely:-

(i) The natural gas pipeline system shall have been tested initially at the time of 
commissioning in accordance with ASME B 31.8. 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 natural gas pipeline network having 
been tested as per ASME B 31.8; 

(ii) The natural gas pipeline system has leak detection system in position 
compressor station, gas receiving and terminal station and is operative; 

(iii)There shall be protection of the system against third party damages: 

Provided that-

(a) the entity shall submit self-certification in support of meeting the above 
requirements within a month of notification of these regulations; 

{b) certifications referred to in para (a) shall be done for natural gas pipeline in 
construction and commissioning, operation and maintenance. The self 
certification shall be submitted to the Board with mitigation plan and 
implementation schedule; 

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

(d) provisions of these regulations related to operation and maintenance 
procedures shall also be applicable to all such existing installations. 

8. Default and consequences. 

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

(2) In the event of any default in sub regulation (1), the entity shall qualify as defaulting 
entity under the regulation 16(1) the of Petroleum and Natural Gas Regulatory Board 
(Authorizing Entities to Lay, Build, Operate or Expand Natural Gas Pipelines), 
Regulations, 2008. 

(3) In case of any deviation or shortfall including any of the following defaults, the entity 
shall be given time limit for rectification of such deviation, shortfall, default and in case 
of non-compliance, the entity shall be liable for termination of operation or termination 
of authorization apart from any penal action under the provisions of the Act, namely:-

(a) if an entity fails to comply within the specjfied time limit of critical activities at 
Appendix I. 
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(b) the entity defaults three times under sub-regulation (1) of regulation 16 of the 
Petroleum and Natural Gas Regulatory Board (Authorizing Entities to Lay, 
Build, Operate or Expand Natural Gas Pipelines), Regulations, 2008. 

·(c) the entity is found operating the pipelines beyond the maximum allowable 
operating pressure (MAOP) conditions (either the original or de-rated pressure). 

53 

(d) the entity is found operating the pipeline system without conducting the hydro . 
test as mentioned in these regulations; 

(e) in the event of installations is found unsafe to be operated as per the third party 
periodic inspection assessment and compliance is not achieved within the 
notice period by the Board. 

9. Requirements 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 natural gas pipeline system. 

10. Miscellaneous. 

Sr. 
No. 

1 

2 

3 

4 

5 

(I) If any dispute arises with regards to the interpretation of any of the provisions of these 
regulations, the decision of the Board shall be final. 

(2) The Board may at any time effect appropriate modifications in these regulations. 

APPENDIX-I 
LIST OF CRITICAL ACTIVITIES 

in 
Natural Gas Pipelines 

******* 

Critical Infrastructure/ Activity/ Time period for Implementation plan 
. Processes im olementation 

Test record for radiography, 
ultrasonic test or other 

6 months 
can be submitted in stages 

applicable NDT methods (as within 6 months 
carried out before commissioning) 
Hydro-test (as carried out before 

6 months 
can be submitted in stages 

commissioning)Report within 6 months 

Pipeline cathodic protection record 6 months 
can be submitted in stages 
within 6 months 

Pipeline As-built records 6 months 
can be submitted in stages 
within 6 months 
If the pigging has not been 
done for more than 5 

Intelligent pigging shall be carried years for sour gas and l 0 
out to detect metal loss for the years for sweet gas 
pipelines of size NPS of 12 inches 2 years pipeline, then the 
and above and length of I 0 Km intelligent pigging shall be 
and above. carried out within two 

years, otherwise relevant 
records shall be submitted. 
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6 
HSE Management System 

6 months To be implemented (including fire protection system) 
Height of the vent shall be 

7 minimum 3 meters above working 6 months Increase height of vent 
level 

Install gas detectors for 
Gas detectors shall be installed at SCADA backed up 

8 compressor station, gas receiving I year system, elsewhere hand 
and delivery terminals held gas detector shall be 

provided 

Environmental friendly fire 
For control room, switch 

9 extinguishing flooding system for 2 years 
gear and battery room, etc. 

closed space. (C02 is acceptable only 
for unmanned station) 

HAZOP shall be done for all the 
HAZOP report to be 

10 
pipeline facilities l year submitted along ~ith 

mitigation plan 

Schedule I 

Technical Standards and Specifications inciuding Safety Standards 
for 

Scheduie-IA 

Schedule-ID 

Schedule-IC 

Schedule-ID 

Schedule-IE 

Schedule-IF 

Schedule-IG 

Natural Gas Pipelines 

MATERIAL AND EQUIPMENT 

WELDING 

PIPING SYSTEM COMPONENTS AND 
FABRICATION DETAIL.S 

DESIGN, INSTALLATION AND TESTING 

OPERATING AND MAINTENANCE PROCEDURES 

CORROSION CONTROL 

MISCELLANEOUS 

In
diaC

ode



[WTII ~3(i)] 55 

Schedule lA 

MATERIALS AND EQUIPMENT 

MATERIALS AND EQUIPMENTS 

All materials and equipments forming a 
permanent part of any piping system 
constructed according to this standard shall 
comply with the design and service 
requirements and shall be suitable for the 
intended fabrication or construction 
methods. For sour gas service 
requirements as per Schedule lG shall be 
complied with. 

MATERIALS FOR USE IN COLD 
CLIMATES 

Materials to be used in facilities exposed to 
low ambient or low operating temperatures 
shall have adequate impact properties to 
prevent brittle fracture at such low 
temperatures. 

MATERIAL SPECIFICATIONS 

In addition to standards and specification 
covered in ASME B31.8, standards · and 
specifications listed in Annexure II shall 
also be acceptable for manufacturing of 
various piping components forming part of 
the natural gas pipelines and associated 
facilities. 

Steel Pipe 

Carbon steel line pipe as per Line Pipe 
Specification API SL, shall be Seamless, 
Electric Arc Welded (EA W) or 
Longitudinal I Helical Submerged Arc 
Welded (LSAW/HSA W) conforming to 
Product Specification Level (PSL 2). 

Electric welded pipes manufactures to API 
Specification SL shall also meet additional 
requirements specified under Annexure III 
of this standard 

Carbon Equivalent 

Maximum limits on Carbon Equivalent 
(CE) for steel line pipes shall be as follows: 

For pipes having Carbon Content > 0.12% 

CE(IJW) = C + Mn + Cr+ Mo + V + 
Ni+Cu 

6 5 15 
CE (IIW) value shall be~ 0.43%. 

For pipes having Carbon Content 5'0.12% 

CE(Pcm) =C + Si + Mn + Cu + Ni + Cr + 
Mo+ .f + 5B 

30 20 20 60 20 15 
JO 

CE (Pcm) value shall be~ 0.2S%. 

Mill Hydro Test 

Line pipes should be hydrostatically tested 
in pipe mill using test pressure that produces 
a hoop stress equal to 9S% of SMYS 
irrespective of material grade. For new 
pipeline, the test pressure shall be held for a 
minimum period of 1 S sec. 

Notch Toughness 

For steel pipes of size NPS 2 and above, 
notch toughness shall be specified. 

Ductile Iron Pipe 

Use of ductile iron pipes is not permitted for 
natural gas pipelines. 

EQUIPMENT SPECIFICATIONS 

Equipment used in natural gas pipelines 
manufactured to standards listed in 
Annexure II of this standard shall also be 
acceptable. 
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Schedule lB 

WELDING 

PREPARATION FOR WELDING 

Butt Welds 
Notches or laminations on pipe ends are not 
permitted and must be removed by cutting 
the pipe as a cylinder and re-beveling of 
pipe end or by grinding prior to welding. 

Re-beveled ends shall be re-examined by 
Ultrasonic or magnetic particle methods 
if cut section is more than previously 
examined length. 

Seal Welds 

As far as practical seal welding of threaded 
joints should be avoided. 

QUALIFICATION OF PROCEDURES 
AND WELDERS 

Requirements for Piping Systems 
Operating at Hoop Stresses of 20% or 
more of the Specified Minimum Yield 
Strength 

Welding procedures and welders for 
welding of gas pipelines shall be qualified 
as per API 1104 and shall include toughness 
testing requirements as applicable for the 
material to be welded. 

Welding procedures and welders, for station 
piping shall be qualified as per ASME 
Boiler and Pressure Vessel (BPV) Code 
Section IX or API 1104. 

INSPECTIO:; OF WELDS 

Inspection and Tests for Quality Control 
of Welds on Piping System intended to 
Operate at Hoops ·Stress Levels of 20% or 

more of the Specified Minimum Yield 
Strength 

All Non Destructive Testing (NDT) 
including radiographic examination shall be 
performed in accordance with the 
requirements of API 1104 except that no 
root crack shall be permitted. 

Regardless of operating hoop stress as well 
as location class all carbon steel butt welds 
in natural gas pipelines shall be subjected to 
I 00% radiographic examination and I or 
ultrasonic testing, The weld joints in vent 
and drain piping open to atmospheric 
pressure need not be radiographed/ 
ultrasonically tested. Such welds .however 
shall be visually examined and root pass of 
at least 10% of such welds shall be 
examined by Liquid Penetrant Tesing. 

All butt welded golden joints (i.e. welds 
joints which are not subjected to pressure 
te.sting, shall be subjected to 100% 
radiography as well as examination by 
ultrasonic techniques. Socket welded golden 
joins shall be tested by using Liquid 
Penetrant Inspection (L°Pl) method or wet 
Magnetic Particle Inspection (MPI) method 

REP AIR OR REMOVAL OF 
DEFECTIVE WELDS IN PIPING 
INTENDED TO OPERATE AT HOOP 
STRESS LEVELS OF 20% OR MORE 
OF THE SPECIFIED MINIMUM 
YIELD STRENGTH 

Welds having defects shall be removed or 
repaired in accordance with API 1104. 

Repaired weld areas shall be subjected to 
additional radiography or ultrasonic testing 
after repair. 
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Schedule 1 C 

PIPING SYSTEM COMPONENTS AND FABRICATION DETAILS 

PIPING SYSTEM COMPONENTS AND 
FABRICATION DETAILS 

General 

In addition to standards and specifications 
covered under ASME B 31.8 for various 
piping components, piping components 
manufactured conforming to standards and 
specifications listed under Annexure II of 
this standard shall be acceptable. 

Valves and Pressure Reducing Devices 

Valves having pressure containing 
components including body, bonnet, cover, 
end flanges etc. made of cast iron or ductile 
iron shall not be used 

Flanges 

Flanges made of cast iron, ductile iron and 
non-ferrous materials (brass or bronze) shall 
not be used. 

4089 Gl/09-8 

Flanges and flanged components shall not 
be used in buried piping unless entire flange 
assembly is encapsulated in water tight and 
electrically insulating materials 

Bolting 

All stud bolts and nuts used in natural gas 
pipelines shall meet the design conditions as 
per applicable ASTM standards. Cast iron, 
brass or bronze materials are not permitted. 

Fittings other than Valves and Flanges 

Fittings made of cast iron and ductile iron 
shall not be used. 

Gaskets 

Plain and compressed asbestos gaskets shall 
not be used. 
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Schedule lD 

DESIGN, INSTALLATION AND TESTING 

DESIGN INSTALLATION AND 
TESTING 

General Provisions 

The selection of design for natural gas 
pipelines shall be based on. the gas 
properties, required flow rate operating 
pressure and the environmental conditions'. 

All components of the pipeline shall be 
designed to be suitable and fit for purpose 
throughout the design life. 

Cross country pipeline of size less than NPS 
4 shall not be used. 

Other design Requirements 

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 all phases of work from installation 
to operation. Such calculations shall include 
but not limited to the following: 

Buoyancy control and stability 
analysis for pipeline section to be 
installed in areas subjected to 
flooding I submergence, 
Crossing analysis of major rivers. 
Evaluation of potential for earthquake 
occurrence along pipeline route and 
carrying out requisite seismic analysis 
to ensure safety and integrity of the 
pipeline system. 

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 Class, 1 - mile distance shall be 
replaced by 1600 m and fractions thereof. 

When a cluster of buildings intended for 
human occupancy, indicates that a basic 
mile ( l 600m) of pipeline should be 
identified as location class 2 or location 
class 3, may be terminated 200 m from the 
nearest building in the cluster on either side 
(i.e. at start of cluster and at end of cluster). 

The boundary between location class 1 and 
location class 2 or location class 3 shall be 
at least 200m away from the building 
closest to the boundary. 

STEEL PIPE 

Additional Requirement for Nominal 
Wall Thickness 

Consideration shall also be given to loading 
due to following while selecting nominal 
wall thickness t as per ASME B3 l .8 as 
appropriate: 

Overburden loads 
Dynamic and seismic loads 
Cyclic and vibratory loads 
Internal pressure fluctuations 
Geo-technical loads (including slides, 
differential settlement of piping, loss 
of support, and thermal effect of the 
pipeline on soil properties). 

Design Factors (f) and Location Classes 

All exceptions to basic design factors to be 
used in design formula shall be as per Table 
1 given herein this standard. 

The minimum wall thickness for cross 
country pipelines of size NPS 4" and above 
shall be 6.4 mm. 

Pipelines or Mains on Bridges 
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Pipelines on railroad and vehicular bridges dedicated bridges shall be designt!d with 
should be avoided. Pipeline installed on design factor as indicated in Table 1. 

Table 1 - Design Factors for Steel Pipe Construction 

Facility Location Class 
1 2 3 4 

Pipelines [Also See para. 840.2l(b) of 
0.72 0.60 0.50 0.40 

ASME B31.8] 
Crossings of roads, without casing: 
(a) Private roads 

0.72 0.60 0 .. 50 0.40 (a) Unimproved public roads 
0.60 0.60 0.50 0.40 

(b) Roads, highways, or public streets, 
0.60 .0.50 0.50 0.40 

with hard surface 
Crossings of roads, with casing: 
(a) Private roads 
(b) Unimproved public roads 0.72 0.60 0.50 0.40 
(c) Roads, highways, or public streets, 0.72 0.60 I 0.50 0.40 

with hard surface and Railway 0.72 0.60 0.50 0.40 
crossings 

Pipelines on bridges 0.60 0.60 0.50 0.40 

Parallel Encroachment of pipeline on 
roads and railways 
(a) Private roads 
(b) Unimproved public roads 0.72 0.60 0.50 0.40 
(c) Roads, highways, or public streets, 0.72 0.60 0.50 0.40 

with hard surface · and Railway 0.60 0.60 0.50 0.40 
crossings 

River Crossing- open cut LIJ 0.72 0.60 0.50 0.40 

Horizontal Direction Drilling (HDD) L'J 0.72 0.60 0.50 0.40 

Compressor station piping 0.50 0.50 0.50 0.40 
Fabricated assemblies (scraper traps, SV 
stations, pressure/flow control and 

0.60 0.60 0.50 0.40 
metering facilities, etc.) [Al'so See para. 
841.121 of ASME B31.8l 
Near concentration of people in Location 
Classes 1 and 2 C

2J 0.50 0.50 0.50 0.40 

Notes: 

(1) Higher thickness may be used if required to control stresses or stability during 
installation and operation. 

(2) Wherever, Table 841.114B is referred in ASME B31 .8 it shall be read as per Table I 
of this standard. 

59 

In
diaC

ode



THE GAZETTE OF INDIA: EXTRAORDINARY [PART 11 -SEC. 3(i)] 

LOCATON AND LAYOUT OF 
PIPELINE INSTALLATIONS 

• Location 

Originating, intennediate and tenninal 
facilities of pipeline such as Originating 
Compressor Station I Originating 
Station, Intennediate Compressor 
Station, Intemiediate Pigging Station, 
Tap-off Station, Metering and 
Regulating Stations and Sectionalizing_ 
Valve Stations etc. should be located 
considering following aspects: 

I. Functional and pipeline hydraulic 
requirements. 

II. Environmental consideration based 
on Environmental Impact 
Assessment (EIA) and Risk 
Assessment (RA) study for the 
pipeline and stations. 

Ill. The HAZOP and risk analysis. 
IV. The availability of space for future 

augmentation of facilities. 
V. Approachability, water table and 

flood level and natural drainage. 

In addition to above, compressor station 
should be located at such clear distances 
from adjacent property not under control 
of the pipeline owner I operator so as to 
minimize the hazard of communication 
of fire to the compressor station from 
structures on adjacent property. 

• Equipment Layout 

Following aspects be considered while 
establishing station layout. 

I. Station equipment and their sizes 
II. Utility requirement. 

Ill. Flaring I cold venting requirements. 
IV. Operation and maintenance 

philosophy of station equipment. 

V. Requirement of space and access 
around the compressor shed I house 
and other equipment 

VI. High Tension (HT) pole structure, 
Transfonners, Breakers and Motor 
Control Centre (MCC) etc shall be e 
located in non hazardous area. 

VII. Over Head power lines shall not be 
allowed to pass directly above. the 
process piping/equipment area ·and 
buildings. 

Minimum Inter-distances between various 
station facilities and utilities shall be as per 
Annexure IV. 

• Piping Layout 

Station piping may be installed above 
ground or buried. Buried piping inside 
the tenninal area should have a 
minimum cover of 1.0 m from top of 
pipe to finished ground level. 

At internal stonn water drains a 
minimum cover of 300 mm with 
additional concrete slab extending at 
least 500 mm on either side of pipe edge 
shall be provided. 

Where buried pipes come above ground, 
the anti-corrosion coating on the buried 
pipe will continue for a length of at least 
300 mm above ground. 

Platfonns and crossovers shall be 
provided for ease of operation and 
maintenance of above ground piping 
where required 

All the above ground piping should be 
properly supported to withstand 
operational safety requirements. 

PROTECTION OF FACILITIES 

Properly laid out roads around various 
facilities shall be provided within the 
installation area for smooth access of fire 
tenders etc. in case of eme.rgency. 

Proper industry type boundary masonry wall 
at least three (3) mtrs high including 0.6 
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mtrs barbed wire on top shall be provided 
all around the major installation such as 
dispatch station, compressor station, 
Secfo.;malizing Valve (SV) station and 
delivery stations in line with MHA ( 
Ministry of Home Affairs) guidelines. For 
other installations 3.0 m high chain link 
fencing including 0.6 m barbed wire on top 
can also be provided. 

Emergency exit with proper gate shall be 
provided in the earmarked zone at all 
compressor stations. 
Pipeline system should be equipped with 
following: 

a. Supervisory Control and Data 
Acquisition (SCADA) System. 

b. Leak detection system with 
provision for identification / location 
of leak and isolation of affected 
section. 

c. Communication facilities 
d. Emergency Response and Disaster 

Management Plan (ERDMP) 

SCAD A & TELECOM 
REQUIREMENTS 

Gas pipeline system should be monitored 
and controlled using SCADA or equivalent 
monitoring and control system to ensure 
effective and reliable control, management 
and supervision of the pipeline. 

Compressor Stations, Intermediate Pigging 
Stations, Dispatch and Receiving Stations, 
Sectionalizing Valve stations with remote 
operation capabilities as well as Telecom 
Repeater Stations including voice 
communication facilities/ Cathodic 
Protection Stations (in case located 
independent of other facilities) should have 
suitable field signals' connectivity with the 
control system. 

Application software modules I functions 
should be based on_ the requirement of 
pipeline operating company. 

Provision shall be made for transmitting the 
Pressure, Temperature, Flow measurement 
& gas composition data etc. through 
SCADA system to Central Gas 
Management Systems (as and _when it is 
established) pertaining to gas entry , gas exit 
and compressor stations. Board shall allow a 
suitable time period · to the entities for 
implementation of this system 

PIPELINE SYSTEM AND 
COMPONENT 

Utility Piping 

All utility piping at Statiqn shall comply 
with the requirement of ASME B31_.3. 

• Valves 

Valves shall be provided for isolating 
sections of pipeline I station piping in order 
to: 

a) Limit the hazard and damage from 
accidental discharge from pipeline/ 
piping; 

· b) Facilitate repair and maintenance of 
·pipeline I piping facilities and critical 
equipments. 

Stations Block valves with remote shut off 
provision from the control . room shall be 
provided at the inlet and outlet of the 
compressor station piping to isolate the 
pipeline from compressor station facilities 
in case of emergency at compressor station 

Mainline /Sectionalizing valves shall be 
installed on the pipeline for the operation 
and maintenance and control · of 
emergencies. Spacing between mainline 
valves / , sectionalizing valve in various 
Location Classes shall not exceed values 
given in Table 2. 
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Table 2 

Maximum 
Location Class Distance in Kms · 

1 32 
2 24 
3 16 
4 8 

Overhead power lines shall not be allowed 
to cross directly over the process area of the 
valve station facilities. 

The provisions· of remote operation should 
be as per the operation and control 
philosophy adopted for the pipeline by the 
owner/operating company. 

Mainline /Sectionalizing valve should 
preferably be installed below ground and be 
provided with suitable stem extension for 
ease of operation. 

Sectionalizing block valve in the piggable 
section of pipeline shall be full bore type to 
allow safe passage of pigs. The bore size 
shall conform to API 6D I IS0-14313. 

Actuator for the actuated valves may be 
selected based on type of valve, availability 
of power and project philosophy preferably 
operating on the fluid in the pipeline system. 

As far as practical, all mainline isolation 
valves should be with butt weld ends. 
Flanged end valves shall not be used in 
buried piping except at the locations where 
hot tapping operation is to be carried out for 
which, buried valve with flanged ends may 
be used to facilitate mounting of hot tapping 
machine. 

Valve surface shall be applied with suitable 
corrosion protection coating. 

Sectionalizing Valve (s) station shall have 

blow down or vent line connection to 
evacuate the isolated pipeline section in case 
of an emergency and I or repair. The size of 
the connections for blowing down the 
mainline line shall be not be less than 1;3rd 
of the mainline size. 

All joints between the mainline pipe and the 
first valve on the branch, including the inlet 
to first valve, should be welded joint in 
order to restrict possible leakage which 
cannot be isolated by the closure of the 
valve. 

• Pigging Facilities 

Main gas pipelines and feeder lines, spur 
lines and branch lines of 4" and above size 
and length greater than I 0 km shall be 
provided with pigging facilities. 

Spacing between consecutive pigging 
stations shall be determined based on the 
diameter of pipeli'ne, nature _of pigging 
operation and capability of the pigs. Spacing 
in excess of 200 km shall be avoided. 

Pigging stations shall be provided with all 
weather access road from the nearest road 

• Bends 

The minimum radius of Cold Field Bend 
shall be as per Table 3. 

Use of Mitre bends shall not be permitted. 

Table 3 

Nominal Pipe Minimum Bend 
Size (inch) Radius 

12 and below 21D 
14 to 16 30D 

18 and above 40D 

Where 'D ' is outside diameter of steel pipe. 

The minimum bend radius for hot bends 
shall be 3D. 
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• Insulating Joints 

Insulating joints ,shall be provided to 
electrically isolate the !Juried pipeline from 
the above ground pipeline and station piping 

• Branch Connections 

Branch connections of size below NPS 2 are 
not recommended in buried pipeline section. 

All branch connections from mainline shall 
be provided with an isolation valve located 
at · a minimum possible distance from the 
main pipeline. 

Where welded or forged branch connections 
are installed in the pipelines designed for 
pigging, special branch connections should 
be used to ensure that the pig is not 
damaged while passing the connection. 

Flow tees or guided bar tees should be used 
to ensure smooth passage of pigs. 

• Flanged or Threaded joints, Bolts, 
Nuts, Gasket and other Fittings 

Threaded joints shall not be used in 
underground sections of cross country 
pipelines. Threaded joints may be permitted 
in above-ground stations I above ground 
section of SV stations, only if a welded 
isolation valve is provided before it. 

The flanged joint shall be made using eith~r 
spiral wound metallic gaskets or metallic 
ring type gaskets. Plain asbestos sheet I 
reinforced gaskets I CAF gaskets shall not 
be used. 
• Metering Facilities 

Appropriate type of meters shall be installed 
at all custody transfer points meeting 
requirements of American Gas Association 
(AGA) standard as agreed mutually between 
buyer and seller. Dry gas filters may be 
installed at the upstream of the meters if 
required by the manufacturer of meters 

• Electrical Installations of Pipeline 
Stations 

Area Classification of Pipeline Installation, 
as basis for Selection t>f Electrical 
Equipment for Natural Gas Pipeline Station, 
shall follow IS-5572. The specification of 
Electrical equipments shall be in line with 
IS~ 5571, "Guide for selection of Electrical 
Equipment for Hazardous Area".. Fire 
protection in Electrical installations shall be 
designed as per relevant IS standard as 
enclosed in Annexure II. 

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 IS:2309. Self 
conducting structures having metal 
thickness of n:iore than 4.8 mm may not 
require lightning protection with aerial rod 
and down conductors. They shall, however, 
be connected to the earthing system, at least, 
at two points at the base in line with 
relevant IS standard as enclosed m 
Annexure IL 

• Instrumentation and Control System 

Instrumentation and control system for the 
Pipeline system shall in general meet the 
requirement of API Standard API-RP-551 to 
API-RP-556 "Manual on Installation of 
Refinery Instruments and Control Systems. 

• Communication 

A reliable and dedicated communications 
system to interact between various stations 
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including sectionalizing valve station, with 
remote operation capability, along the entire 
pipeline shall be designed, installed and 
maintained to ensure safe operations under 
both normal and emergency situations. 

• Compressor Station 

The compressor station(s) shall be designed 
in accordance with the requirements of 
ASME B31.8. 

Typical facilities at · a typical 
compressors stations is · enclosed 
Annexure- IV and shall consist 
following: 

Compressor 

gas 
at 
of 

Centrifugal type process gas 
compressors shall be aesigned in 
accordance with API-617. Other 
Compressors shall be designed in 
accordance with API-618. For small size 
compressors, API-11 P may also be 
considered 

. Compressor station for National Gas 
Grid shall have provision for reverse 
flow. 

Gas after Coolers 

Coolers may be installed to bring down 
the compressed gas temperature to 
desired level for maintaining coating 
integrity of the main pipeline before it 
is introduced in the downstream 
pipeline. 

Station Bye Pass: Compressor statfon 
shall have a bye pass to facilitate flow of 
gas in to next section of the pipeline in 
the event of isolation of the compressor 
station ff\r any reason. 

• Other requirements 

All gas compressor units shall be 
equipped with shutdown or alarm 

devices to operate in the event of 
inadequate cooling or lubrication of the 
units. 

All compressor buildings or 
Compressors skids shall · have fixed gas 
detectors to detect leakage of gas inside 
the unit and generate alarm and trip 
signals for the unit in case the gas 
concentration in air is more than 20% of 
lower explosive limit. 

Fire & gas detectors shall be installed in 
the compressor buildings or compressors 
skids to initiate shut down of the unit, 
isolation of the compartment and release 
of clean agent I C02 inside the unit in 
the event of occurrence of fire. In 
addition, compressor and compressor 
driver (Engineffurbine/ motors skids) 
should be equipped with vibration 
monitoring devices with provisions for 
local and I or remote alarm shut down 
capabilities. 

Environment friendly Flooding fire 
extinguishing system shall only be used 
either as an existing installation or when 
there is no manning the enclosure. 

Flooding system for C02 I clean agent 
shall be applicable only in case of 
enclosed compressor area, 

Smoke detectors shall be installed in the 
control room of compressor station 
building, and cable trenches in electrical 
sub -station to initiate alarm in case of 
detection of smoke. 

Conventional break glass type fire alarm 
system shall be installed at all strategic 
locations of the stations. 

SAFETY DEVICES AND FEATURES 

The safety system for compression facilities 
and gas transportation system shall consist 
of following: 
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• Emergency Shutdown System 

Compressor station shall be provided with 
an emergency shutdown system (ESD) for 
reliably and safely shutting down the 
station facilities in case of emergency and 
for venting out of gas when situation 
demands so. The ESD system shall have 
provision of shutdown all gas compressing 
equipments, all gas fired equipment, and 
shall de-energize the electrical facilities 
located in the vicinity of gas headers and in 
the compressor shed, except those that 
provide emergency lighting and those that 
are necessary for protection of the 
equipment. 

Emergency shutdown system shall be 
operable from at least 2 locations away from 
the gas area of the station out of which one 
should be located in the field out side the 
compressor building. 

• Pressure Limiting Devices 

Over pressure shut off valves shall be 
provided upstream of pressure controlling 
system/regulators along with alarm 
provision in case of failure of the pressure 
control system I regulators. 

Pipe size shall be such that gas velocities in 
the piping shall not be more than 20 mtr/sec 
for unfiltered gas and 40 mtr/sec for filtered 
gas at peak condition. Sound pressure level 
shall be the maximum limit prescribed by 
environment dept I pollution control board. 

Any equipment or section of the pipeline 
containing Natural Gas in the form of 
trapped volume shall be protected against 
excessive pressure developed due to rise in 
surrounding temperature by installing 
suitable safety relief valves. The discharge 
of the safety relief valves shall be connected 
to vent line system. All such safety relief 
valves shall have lock open type isolation 
valve upstream of relief valve. In addition 
lock open isolation valve downstream of 
relief valve shall be provided if vent is 

4089 Gl/09-9 

connected to flare header. 

Pressure safety valves of sufficient capacity 
and sensitivity or other safety devices I 
system shall be installed to ensure that the 
normal operating pressure of the system 
does not exceeded by more than 10%, of the 
Maximum Allowable Operating Pressure 
(MAOP). 

• Vent Lines 

Vent line shall be designed and installed to 
vent out the gas from relief valves, if 
provided, to atmosphere. Blow down piping 
connected to vent line should extend to 
location where the discharge of gas shall not 
create a hazard to the compressor station or 
the surrounding area. 

The discharge from safety valve shall be 
vented vertically upwards to atmosphere at 
an elevation of 3 meter (minimum) above 
working level or the tallest structure within 
a radius of 15 meters which ever is higher ( 
Only in case of Compressor station) for 
effective dispersion of hydrocarbons. In 
this case, isolation valves on down stream of 
safety valve are not required. Isolation valve 
shall be provided downstream of safety 
valve if the safety valve discharge line is 
connected to flare header. 

INSTALLATION AND 
CONSTRUCTION 

Pipeline shall be buried below ground level 
and unless construction above ground is 
found to be desirable for exceptional 
reasons. 

• Pipeline Cover 

Gas pipelines shall be buried with a 
minimum cover as specified in Table 4 

In rocky areas and areas with hard soils I 
gravels, minimum 150 mm thick padding of 
soft soil I sand shall be provided all around 
the pipe. If required protective iayer of 
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rock-shield I rock guard or concrete coating 
may be provided to prevent damage to 
coating I steel pipe during installation and 
testing in place of soft padding, 

No dwellings or construction in any form 
shall be permitted within RoU. 

• Excavation 

In cultivable land and other specifically 
designated areas, the top 300mm soil 
excavated from the trench shall be stored 
separately. Th·is top soil shall be replaced in 
original position after backfilling and 
compacting of the rest of the trench. 

The width of trench shall be such that a 
minimum clear distance of 200mm for 
trench in normal soil and 300mm for trench 
in rock is maintained _between edge of pipe 
and the trench wall at the bottom of the 
trench. 

TABLE.4- MINIMUM COVER 
REQUIREMENTS FOR PIPELINES 

SI Locations Minimum 
No. Cover 

in meters 
[i) 

i) Normal I rocky 1.0 
terrain 

ii) Drainage, ditches at 1.0 
roads I railway 
crossing 

iii) Minor river 1.5 
crossings, tidal areas 
and other 
watercourses [iii 

iv) Major river 2.5 
crossings [iii 

v) River with rocky bed 1.5 

vi) lined canals I drains 1.5 
I nalas etc. 

vii) Cased I uncased road 1.2 
crossing liiil 

viii) .Cased railway 1)7 
crossing liiiJ 

NOTES: 

i. Cover shall be measured from the top 
of coated pipe to the top of the 
undisturbed surface of soil or the top 
of graded working strip, whichever is 
lower. The fill material in the 
working strip shall not be considered 
in the depth of cover. 

ii. For river I watercourses that are prone 
to scour and I or erosion, the specified 
cover shall be measured from the 
expected lowest bed profile after 
scouring I erosion. Where scour level 
is not known, an additional cover of 
at least 1 meter (Over and above the 
cover mentioned as above in the 
Table 4) shall be provided from the 
existing bed of the river/water course 
except in case of Rocky bed. 

iii. 

iv. 

v. 

The cover shall be measured from the 
top of road or top of rail, as the case 
may be. 

Whenever the above provisions of 
cover cannot be provided . due to site 
constraints, additional protection ~in 

form of casing/ concreting, soil bags, 
etc. shall be provided. 

When insisted by authorities, the depth 
shall be maintained as per the 
directions of the concern authorities. 

The location of a new buried pipeline, when 
running parallel to an existing buried 
pipeline, should be at a minimum clear 
distance of 5.0 meters from the existing 
underground pipeline when heavy 
conventional construction equipment is 
expected to be utilized. This distance may 
be reduced after careful assessment of 
construction methodologies so that it does 
not result in unsafe conditions during 
construction. In any case the minimum clear 
distance shall not be less than 3.0 meters. 
Existing pipeline should be clearly marked 
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on the ground during construction. Bi­
language (local language and Hindi I 
English) caution signs should be installed 
while working in such areas. 

While laying more than one new pipeline in 
the same trench, clear separation of 
minimum 500mm shall be maintained 
between adjacent pipelines. 

No pipeline should be located within 15.0 
meters of any private dwelling or any 
industrial building or place of public 
assembly in which persons work, 
congregate or assemble, unless it is 
provided with at least 300 mm of cover over 
and above minimum cover specified in 
Table 4. or the other mitigation measure 
provided like higher pipe wall thickness I 
protection with RCC Slab. 

• Crossing 

As far as possible, pipeline should cross 
existing facility at right angles. Turning 
Points (TPs) provided on either side of 
crossings shall be located at sufficient 
distance away from RoU/Ro W of existing 
facility to facilitate installation of bends 
except when the pipeline runs parallel to 
existing facility. Minimum cover shall be as 
per Table 4. 

When insisted by authorities, road I 
highway I rail crossing is installed using a 
casing pipe, minimum diameter, thickness 
and length of casing pipe shall comply with 
API RP-1102. Carrier pipe shall be 
adequately supported inside casing pipe 
using casing insulators made of durable and 
electrically non-conductive materials to 
ensure no contact between carrier and 
casing pipe. Casing end seals shall be 
installed to prevent ingress of water and I or 
foreign material into casing in case the 
carrier pipe is protected with zinc ribbon 
anodes. Vent and drains shall be provided 
on near ends of the casing pipe. If required, 
the carrier pipes outside the casing pipe 
shall be independently supported. 

When the casing pipe is being filled with 
bentonite there is no need to provide the end 
seals. 

Carrier pipe I casing pipe may be installed 
by open cut, boring, jacking or other 
suitable trench less techniques. 

• Crossing of Utilities 

When a buried pipeline has to cross any 
existing underground pipeline, cable, drain 
or other services, the pipeline shall be laid at 
least 500 mm below such services. Where it 
is not possible to obtain the above 
mentioned clearance, special design and 
construction shall be used. The existing 
pipeline shall be properly supported 
during and after the construction 
activities. 

When laid parallel to any ex1stmg 
underground pipeline, cable, drain or other 
services, the underground pipeline shall be 
laid with a clear horizontal distance of at 
least 500 mm. Where it is not possible to 
maintain the above mentioned clearance, 
special design and construction shall be 
used. 

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

A minimum separation of 3 meter should be 
maintained between pipeline and 
transmission tower footings. 

Cold field bends 

The radius of cold field bends shall be as 
specified in Table 3. 

The ends of each bend length shall be 
straight ~nd not involved anyway in the 
bending. In no event shall the end of the 
bend be closer than 0.5 m or equal to pipe 
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outside diameter, whichever is small, from 
the end of a pipe or within one meter of a 
girth weld. The ovality in each pipe after 
bending shall be less than 2.5 percent of the 
nominal diameter, at any point. 

Bends shall be checked by pulling a gauging 
pig fitted with gauging plate of diameter 
equal to 95 percent of the nominal internal 
diameter of the pipe. The pig shall have at 
least two cups not less than 300mm apart or 
pipe nominal diameter whichever is larger. 

Pipes with longitudinal welds shall be bend 
in such a way that weld lies in the plane 
passing through neutral axis of the bend. 

Corrosion coating after bending shall be 
visually examined and holiday tested for 
defects. Any defects or disbonding of the 
coating caused during bending (including 
forced ridges in the coating) shall be 
repaired. 

• Lowering 

Before lowering operations are commenced, 
particular attention should be paid to the 
suitability of the trench to allow the pipeline 
to be lowered without damage to the coating 
and to give a reasonably even support to the 
pipeline. 

All points on the pipeline where the ·coating 
has been in contact with either the skids or 
with the lifting equipment during the laying 
operation shall be carefully inspected for 
damages, dents or other defects. Defect, if 
any, shall be completely repaired. 

Short completed sections of the pipeline 
should be cleaned with compressed air in 
order to remove dirt from the inside of pipe 
sections 

Before lowering · in, full circumference of 
the pipe shall be checked by holiday 
detector, set at an appropriate voltage 
suitable for the applied coating; to detect 
any holiday in the coating including field 

joint coating. Any coating defect or damage 
identified by holiday detection· shall be 
repaired. 

• Backfilling 

Backfilling shall be carried out immediately 
to the extent possible after the pipeline has · 
been lowered into the trench. 

Excavated soil from the trench shall be used 
for backfilling unless the same is not 
suitable. The backfill material shall contain 
no extraneous material and I or hard lumps 
of soil, which could damage the pipe and I 
or coating or leave voids in the backfi lled 
trench. 

In cultivable land and other specifically 
designated areas, top soil excavated from 
the trench and stored separately, shall be 
restored to normal conditions. 

Slope breakers or other measures shall be 
installed in trenches dug in steep areas 
(slope of generally IO percent and more) to 
prevent erosion of the back fill. RoU should 
be provided with drainage ditches to allow 
water run-off and avoid backfill wash out. 

• Pipeline Markers 

Pipeline markers to indicate presence of 
pipeline and chainage shall be provided all 
along the pipeline route at a maximum 
spacing of 1 km. The markers shall also be 
provided on each side of highways 
(NH/SH), major district roads (MDR), 
railway crossings and water body crossings. 
At other crossings where third party activity 
is expected and at entrance to stations one 
marker shall be provided. 

Markers at crossings shall display caution, 
words "Gas Pipeline" nanie of the operating 
company, emergency telephone contact nos. 
etc. in regional I Hindi and English 
languages. 

• Cleaning of Pipeline 
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Before hydro testing, the sectibn of the 
pipeline shall be cleaned and checked for 
the geometry of the pipeline. 

A gauging pig shall be passed through the 
pipeline to prove the internal diameter of the 
entire pipeline. The gauging plate shall have 
a . diameter equal to 95% of the internal 
diameter of the thickest line pipe used in the 
pipeline. The gauging plate should 
preferably be made of Aluminum plate. 

TESTING AFTER CONSTRUCTION 

• Testing 

All pipeline sections shall be hydro tested 
after construction except for pre-tested pipes 
used in tie-in spools. 

No welding (other than tie-in welds) and I or 
mechanical handling of pipe is permitted 
after pressure testing. 

Cased crossings (rail/road) and rivers 
crossing sections shall be pressure tested 
before and after installation for a period of 
at least four (4) hours. Such sections shall 
be retested along with completed mainline 
sections. 

Water should be used as test medium. When 
required, test water may be dosed with 
required quantity of corrosion inhibitors and 
oxygen scavenger depen~ing upon quality 
of the water. 

API-1110 recommended practices should be 
used as guidance for the pressure testing of 
the pipeline. 

• Test Pressure and Duration 

> Pipeline 

The minimum test pressure at any 
point along the pipeline shall be as 
given in Table 5. 

The maximum test pressure shall not 
exceed the mill test pressure or 
pressure required to produce a hoop 
stress equal to 95 percent of SMYS 
of the pipe material based on 
minimum wall thickness in the test 
section. 

The test duration shall be maintained 
for a minimum twenty f9ur (24) 
hours or as .required by statutory 
authorities. 

In case of any pressure drop beyond 
1 bar over and above the permissible 
pressure drop due to temperature 
variation, then the total section under 
test shall be further subjected to 24 
hours tightness test. 

Mainline valves should be installed 
after successful pressure testing of 
the pipeline 

Table 5: Minimum Test Pressure 

Location Pressure Requirement 
Class 

1 1.25 x Design Pressure 
2 1.25 x Design Pressure 
3 1.40 x Design Pressure 
4 1.40 x Design Pressure 

Pressure variations during testing 
shall be acceptable, if caused by 
factors other than leakage, like 
temperature variations. Maximum 
unaccounted pressure variation shall 
not exceed 0.3 bar. Pipelines not 
meeting the requirements shall be 
repaired and retested in accordance 
with the requirements of these 
standards. 

> Above Ground Station Piping 

Pressure testing of station piping 
shall be carried out separately from 
pipeline. 

(f) 
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Station p1pmg shall be tested at 
minimum test pressure of 1.4 times 
the design pressure. 

The test pressure shall be maintained 
for a minimum period of four (4) 
hours. 

)- Low Pressure Leak Check 

All flanged joints in above ground 
pipeline I piping, equipment, 
instrument impulse tubing, etc. shall 
be tested by pressurizing the piping 
system I equipment with dry 
compressed air or Nitrogen or gas at 
a pressure of 7.0 kg/cm2g and 
checked by means of soap solution I 
suitable digital gauge for leaks. 

• Dewatering and Drying 

After hydro testing of the pipeline sections I 
station p1pmg, the section shall be 
dewatered immediately except when the 
section is filled with inhibitor. After 
dewatering, the pipeline section shall 
undergo swabbing and station piping should 
also be blown by compressed air to remove 
water. Further pipeline should be dried 
either by super dry air or vacuum drying to 
at least - 8 deg centigrade dew point. 

Alternatively the pipeline after hydro test is 
depressurized to atmospheric pressure with 
water in place. This water column is 
displaced by 1 or 2 Nitrogen column of 2 to 
3 km long than the dry natural gas column. 
E·ach column is separated by uni-directional 
pigs. The Hydrocarbon gas/ gas/ mixture 
receiving end to be burnt till the pipelines is 
dried to required level. 

• Geometric Survey 

Survey to establish pipeline geometry using 
Electronic Geometric Pigs (EGP) shall be 
conducted after completion and acceptance 
of following pipeline activities: 

a. Gauging and cleaning 
b. Hydro testing 
c. Installation of Mainline I 

Sectionalizing Valve stations 
d. All tie-ins. 
e. Completion of all facilities on the 

pipeline 

• Pre-commissioning I Inertization 

Required inertization of the station piping 
and pipeline shall be carried out by use of 
nitrogen or by vacuum drying. Care should 
be taken to ensure explosive mixture of gas 
and air in the pipeline or piping does not 
form. Residual oxygen content in the 
pipeline or piping shall be less than 2.0 
percent (vol/vol). 

• Preservation of Pipeline 

If the pipeline commissioning after pressure 
testing is anticipated to be delayed beyond 
six (6) months, suitable preservation 
technique shall be adopted to prevent 
internal corrosion during such period. 

Pipeline may be preserved using inhibited 
dosed with adequate quantity of corrosion 
inhibitors or by filling the line with any inert 
gas and at a positive pressure 

• Commissioning 

There shall be documented commissioning 
procedure to cover all the activities for 
pipeline sections under commissioning and 
to ensure proper communication while 
commissioning work. 

The commissioning operation shall be 
controlled and supervised by authorized 
personnel. 

The local administration and other statuary 
bodies what so ever applicable shall be 
informed and work shall be carried out 
under qualified safety officer. 
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Upon completion of the Gas-in process 
there shall be a commissioning report 
endorsed by the authorized person and the 
safety officer. 

Before starting commissioning activities, 
following shall be ensured: 

a. Commissioning Procedure in place 

b. Pressure testing is completed for 
entire pipeline and associated station 
piping 

c. Low pressure leak check of the 
above ground piping I flanged joints 
completed. 

d. Pipeline has been cleaned and debris 
etc. removed. 

e. All mainline I sectionalizing valves 
are installed as per requirement. 

f. All Golden joints are inspected and 
accepted. 

g. Geometric survey of pipeline section 
is carried out, if applicable. 

h. Trained and experience personnel 
are available I deployed to carry out 
commissioning. 

DOCUMENTATION 

Besides the details mentioned in the ASME 
B3 l.8 clause 867, the Pipeline owner shall 
also maintain following records/ documents: 

I. Design & Engineering documents 
II. Route maps, alignment sheets, 

crossings, drawings, Piping and 
Instrumentation Diagrams, station 
layouts, 

III. Vendor and subcontractor assessments 

and records 
IV·. Inspection and maintenance reports 
V. Material certification - including 

dimension, metallurgy, performance 
and functional report 

VI. A complete pipe book. 
VII. Pressure test records include location 

of leaks or failures, if any, and 
description of repair under taken. 

VIII. As - built drawings including pipeline 
IX. Strength, tightness and leak test 

reports 
X. Complete asset of each location with 

identification. 
XI. NDT records of welds 

XII. Geometric survey reports, if 
applicable. 

XIII. Cleaning and drying records 
XIV. Commissioning reports 
XV. Non-conformance/ deviation reports 

XVI. Calibration records of Inspection, 
Measuring & Metering and Test 
equipment 

XVII. Audit compliance r~ports 

XVIII. Statutory clearances 
XIX. Approved drawings/documents 
XX. International practices 

XXL Equipment and operations manuals. 
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Schedule lE 

OPERATI NG AND MAINTENANCE PROCEDURES 

Operating and maintenance of natural gas 
pipelines shall be in accordance with 
requirements of ASME B31.8 except 
insofar as such requirements are 
specifically cancelled, replaced or 
amended by the requirements specified 
herein this standard. 

OPERATING AND MAINTENANCE 
PROCEDURES AFFECTING THE 
SAFETY OF GAS TRANSMISSION 
AND DISTRIBUTION FACILITIES 

Basic Requirements 

The entity operating natural gas pipeline 
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 
• Organizational objectives to ensure 

implementation of the policy 
• Set of detailed processes supporting 

each activities of the HSE 
management system. 

• Implementation of control and 
monitoring activities 

• Periodic, monitoring, review and 
reporting of performance 

• Audit of internal and external 

Following processes shall be prepared as 
part ofHSE Management System: 

• Emergency Management System to 
safely handle emergencies with 

• 

• 

• 

• 

• 

minimal risk. 
Disaster Management Plan 
encompassing offsite and onsite 
emergency response plans and mutual 
aid system 
Hazard Identification Processes such 
asHAZOP 
Risk Analysis and . Risk Assessment 
Process such as QRA 
Safety and Technical Competency 
System. 
An Operational Health and Safety 
Legal applicability Matrix as well as 
Operatfonal ·Health and Safety 
(OH&S) Legal Compliance matrix. 

Essential Features of an Operating and 
Maintenance Plan 

Besides the items recommended for 
inclusion in the operating and maintenance 
plan, mentioned in ASME B3 l .8, the 
following shall also be included in the 
Operating and Maintenance System: 

1. Operating 
Procedures 

Philosophy and 

An operating philosophy document 
clearly indicating the operational 
procedures required and the safe 
operating .. parameters shall be 
developed. Operating procedures, with 
suitable operational controls based on 
formal hazard identification and risk 
assessment, shall be developed. A 
documented isolation philosophy shall 
be prepared and provided to operational 
personnel. A drawing showing the 
Qrientation of the plant, location of 

. major services, entry and emergency 
exits etc. at compressor station. It 
should also show the main components, 
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including their identification number. 

In order to ' provide safe working 
conditions and to carry out the work 
safely, a work permit system shall be 
followed. The basic purpose of the 
work permit system is to ensure that 

· work is carried out in. the safest 
· possible manner to prevent injuries to 

personnel, protect property from 
damage, avoid fire etc. 

Action in the event of emergency shall 
be clearly established and understood 
by all concerned and displayed 
prominently. Personal Protective 
Equipments (PPE) shall be provided 
and used by all operating personnel. 

Do's and Don'ts shall be displayed at 
scrapper trap, Sectionalizing Valve 
Station, Block Valve Station, and 
Compressor Station area. "No Mobile 
phone'', "No smoking sign", "No 
lighter I matches" shall be displayed at 
Compressor Station, Sectionalizing 
Valve Station and Block Valve Station 
area. Do's and Don'ts, safety 
precautions, emergency telephone nos. 
shall be displayed 

The list of operating instructions, ESD 
trips, set pressure should be displayed 
in the Control Room and near all 
important operating equipments 

Op~rating personnel shall possess 
adequate knowledge and experience to 
ensure functioning of the natural gas 
pipelines in a safe and efficient manner. 

Important operational activities shall be 
logged and records of such activities 
shall be maintained. All natural gas 
pipelines operations shall be carried out 
under the supervision of authorized 
person(s). 

Limits of operating parameters 
including level, pressure and any other 

4089 Gl/09-10 

condition as set for sound and safe 
operations shall not be exceeded. In 
case any abnormal operating conditions 
are encountered, the causes shall be 
investigated and corrective actions 
taken. An Alarm Management System 
shall be established to ensure that all 
the alarms are monitored, analyzed, 
segregated and acted upon so that all 
the operational parameters are well 
within the defined boundary limits. 

The operating staff should maintain 
vigilance for detection and control of 
any leakage. 

Gas Detectors, duly calibrated, shall be 
available at Compressor Station to 
monitor the leakage at flanges and 
instrument tapings. 

The Operation Philosophy shall include 
as a minimum, the following:-

a. System Description 
b. Operational set points 
c. Initial start up 
d. Temporary operations 
e. Normal operations 
f. Normal shut down procedure 
g. Emergency Shut Down (ESD) 

procedures including conditions 
causing ESD 

h. C.P Systems 

2. Maintenance 
Procedure 

Philosophy and 

A maintenance philosophy document 
clearly indicating the Preventive 
Maintenance Plan, and various 
procedures"required shall be developed. 

A detailed maintenance procedure shall 
be developed for entire pipeline system 
considering the recommendations given 
by the Original Equipment 
Manufacturer (OEM) keeping in mind 
the local conditions. The manual should 
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include 
schedule 
weekly, 
yearly. 

preventive maintenance 
with periodicity i.e. daily, 
monthly, half yearly and 

Procedures for emergency repair of 
piping I pipelines using leak clamps, 
hot tapping and stopple plugging, and 
other repair methods should also be 
included as part of manual. 

3. Management of Change Plans 

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 shall address 
technical, physical, procedural and 
organizational changes of the system, 
whether permanent or temporary. 

Operating and Maintenance procedure 
should also address the following:-

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

• Plan for functional testing of pressure 
regulation and control equipment. 

Provisions of periodic inspections 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 pipeline shall 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 etc. at its disposal. 

The entity shall put in place an Emergency 

Response Plan, a Disaster Management Plan 
and a Pandemic Plan. While preparing these 
plans the entity shall take into confidence 
the various local authorities (i.e. The Fire 
authorities, Police authoritit:s, Health 
authorities, local administration, Disaster 
Management authorities, Mutual aid, 
Factory inspectorate etc) and clearly 
elaborate on their role in case of a"'incident. 

1. Written Emergency procedures 

Special attention should also -be given to 
following while preparing Emergency 
Response and Disaster Management Plan 
(ERDMP): 

• "Do's and Don'ts" during and 
emergency and other safety 
instructions. 

• Telephone numbers of emergency 
response team members, emergency 
services, mutual aid industries, district 
authorities, law enforcing agencies, 
contractors I vendors, fire services, 
district civic authorities, etc. 

• Actions to be taken during an 
emergency including warning I 
cordoning off of affected area and 
informing the civil authorities and I or 
other utility companies affected by any 
emergency. 

• Other safety requirements as 
envisaged in ERDMP 

2. Training 

Operational and safety training shall be 
imparted to the operating and maintenance 
staff by periodic refresher courses. 

The training process should be subjected to 
periodic internal audits to ensure effective 
implementation and improvement. 

3. Liaison 
. 

Entity owning I operating pipeline should 
have designated personnel to liaison with 
other existing utility companies, district, and 
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gas supplying companies. A utility co­
ordination team consisting of 
representatives from all other utility 
companies and civil authorities can 
substantially improve safety records. 

4. Educational Programs 

Entities operating pipeline 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 programs. 

5. Pipeline Failure Investigation 

Besides reporting and recording of all 
instances of asset related failures, damage to 
the environment and third party property 
shall also be recorded. 
Failure investigating team shall comprise of 
personnel trained in failure investigations. 

The data from all failure occurrences should 
be analyzed for trends so that proper 
initiatives including training could be taken 
to minimize failures. 

6. Blasting Effects 

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

7. Accident I emergency reporting 
procedures 

. 
The entity shall 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 man­
hours, iii) accidents with loss of man-hours. 
The level of reporting shall also be 
mentioned in the procedure. 

PIPELINE MAINTENANCE 

1. Pipeline Patrolling 

The frequency for patrolling of natural gas 
Pipelines shall be once in 30 days for 
Location class 3 and 4 and once in every 
quarter for Location class 1 and 2 to 
observe surface conditions of ROU, 
intermediate installations, leakage, 
construction activity, encroachments, soil 
wash outs and any other factors that may 
affect the safety and operation of the 
pipeline. 

Entire pipeline route should be line 
walked at least once a year. 

Main highways and rail road crossing 
shall be inspected with greater frequency 
and more closely than main pipeline. In 
case of pipeline crossing - to high 
consequential areas (HCA) like 
hospitals/old age homes/ schools/ building 
etc., the patrolling shall also be inspected 
with greater frequency depending upon 
the severity of the area. Maintenance of 
cover at Road crossings, Drainage ditches 
and in Cross-country terrain shall comply 
with ASME B31.8 Clause No. 851.21 and 
851.22 

The improvise means of line patrol other 
than foot patrolling, vehicle patrolling or 
helicopter patrolling shall also be used such 
as provision of GPS, installation of CCTV 
at strategic locations, satellite based 
monitoring and vibration sensing system 
through optical fiber. 

2. Maintenance of RoU for Inspection 
of Crossings 

RoU and access to various stations shall be 
maintained to ensure reasonable access to 
maintenance crews. 

Road and railway crossings shall be 
inspected at least once in three (3) months. 
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Water body crossings shall be inspect~(j at 
least twice a year i.e. prior to and after 
monsoon or flash flood for exposure, 
accumulation of debris, or for any other 
condition that may affect the safety and 
security of the crossings 

Public I Owners along RoU should be made 
aware of the possible consequence of gas 
leaks and should be included as a part of 
regular audit. 

3. Pipeline Pigging 

Inspection of pipeline using intelligent pigs 
shall be carried out at least once in 10 years. 
The data collected shall be compared with 
baseline data collected during-to asses the 
health of the pipeline and identify areas 
requiring repairs. 

Normal pigging (Batch pig I cleaning pig) 
may be carried out at least once in five (5) 
years. 

Pipelines transporting sour gas shall be 
inspected using intelligent pigging once 
every 5 years. 

4. Inspection of Cathodic Protection 
System 

Cathodic protection system parameter like 
pipe to _soil potential and TR unit data 
shall be recorded at least once per month 
at all CP test stations. 

Instant pipe to soil "OFF" potential 
reading at test lead points of the entire 
pipeline shall be taken once in a year. 

Minimum acceptable criteria shall be as 
per ASME B31.8 Appendix K or NACE 
SP - 0169 as applicable. 

Current measurements should be 
recorded at the Test stations at least 
once in a year where current 
measurement facility exists. 

Cathodic protection rectifiers shall be 
inspected once in six months. 

All protective devices shall be inspected 
once in a quarter. 

Interference bonds shall be inspected 
once a year. 

5. Coating Survey 

Pearson Survey I Direct Current Voltage 
Gradient (DCVG) I Continuous 
Potential Logging (CPL) survey I 
Current Attenuation TeSt (CAT) shall be 
carried out once in 5 . years. Insulating 
joints and couplings shall be inspected 
once in a year. 

Inspection record shall be preserved. 

Repair Procedures for Steel Pipelines 
Operating at Hoop Stress Level at or 
above 30% of the Specified Minimum 
Yield Strength 

In case of corrosion of the pipe due to 
which thickness of the pipe is reduceg to 
the extent that maximum allowable 
operating pressure is required to be 
reduced from original design to meet 
requirements of this standard, then either 
the pipe section shall be repaired or 
replaced or the pipeline shall be de-rated 
commensurate with remaining strength 
of the pipe. 

All dents as per ·requirements of this 
standard and all pipes containing leak 
shall be removed or repaired. 

Pipeline shall be repaired by any one of 
the following: 

a. By cutting out cylindrical piece 
of pipe containing the defect and 
replacing the same with a pre 
tested pipe of minimum 2 meter 
length meeting the required pipe 
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specification. 

b. By installing full encirclement 
welded split sleeves or leak 
clamps to contain internal 
pressure and shall have a design 
ptessure of not less than the 
maximum allowable operating 
pressure. This shall be fully 
welded both circumferentially 
and longitudinally. 

c. All repairs performed as per (a) 
and (b) above shall be testes by 
radiography examination and/or 
ultrasonic examination. 

d. In case of repair of coated pipe, 
all damaged coating shall be 
removed and new coating shall 
be applied. 

Permanent Field Repairs of Injurious 
Dents and Mechanical Damage 

1. Defect Assessment 

Effective defect detecting systems like, 
line walk surveys, surveillance, 
patrolling, leak detection tests, internal 
audits, external audits, etc. should be put 
in place for detection of defects and 
damages of pipe work. Defective or 
damaged pipelines should be identified 
and restored to safe operating conditions 
by the use of appropriate repair 
methods. 

The defects should be categorized into, 
superficial damage, moderate damage, 
severe damage, extreme damage etc. as 
per standard practice. 

The selection of the most appropriate repair 
method, consistent with safety of operation, 
should be selected be based on assessment 
of the defect. 

2. Modification on the pipeline system: 

Provision of this code shall also apply for 
any modification on the pipeline system for 
the purpose of expansion or extension of the 
pipeline. 

Modifications should be carried out either 
by isolating the pipeline system or by hot­
tap method. To the extent possible the 
pipeline system shall not stopped for the 
purpose of modification and shall try to 
adopt the other methods so as to supply the 
uninterrupted gas. 

The hot tap shall be carried out as per API 
RP 2201 

Abandoning of Transmission Facilities 

Requirements for 
Disconnecting, and 
Distribution Facilities 

Abandoning, 
Reinstalling 

Besides the details mentioned in the 
ASME B3 l .8, Abandoning, 
Disconnecting, or Reinstalling of natural 
gas pipeline shall also include the 
following: 

A pipeline system that is no longer 
required for transportation of gas should 
be taken out of service with all 
hazardous fluids removed from the 
system. In case operating company 
decides to abandon full or part of the 
pipeline system permanently or 
temporarily after obtaining necessary 
approval from the statutory authority (if 
required), it shall prepare a detailed plan 
considering the following. 

a. Large scale venting of natural gas 
should be avoided. It should be 
ensured that most of the natural gas 
contained in the system is utilized by 
consumer. 

b. Pipeline section and facilities shall be 
dis~onnected with positive isolation 
from all source of supply of gas prior 
to abandonment. 

c. Pipeline system and facilities to be 
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abandoned should be purged with 
nitrogen gas or inert materials and 
ends 'sealed. If the facilities are 
purged with air, it shall be ensured 
that combustible mixture is not 
present in the system:--

Decommissioning 
Facilities 

of Transmission 

Plans and procedures shall be developed for 
safe decommissioning, dismantling, 
demolition, and disposal of the pipeline. 

Maintenance of the facility shall continue 
till dismantling of facilities has been 
completed. 

Cathodic protection system shall be 
maintained with periodic inspection. 

Environmental impact assessment be carried 
out on account of decommissioning. 

SAFETY AND FIRE PROTECTION 

General 

All installation shall have following fire 
protection facilities:-

);;>- Fire and Gas Detection System 

o Compressor stations: 

A gas detection system equipped 
with audio and visual alarm shall 
be installed to indicate that one-fifth 
of lower flammable limit is 
reached. The gas detectors shall be 
located close to the potential source 
of leakage. 

IR I Smoke detectors shall be 
provided in control room, MCC, 
utility room and compressor 
enclosure with provision of 
indication, alarm and annunciation. 

o Other Gas Installations: 

A gas detection system equipped 
with audio and visual alarm shall 
be installed to indicate that one-fifth 
of lower flammable limit is 
reached. The gas detectors shall be 
located close to the potential source 
of leakage. 

IR I Smoke detectors shall be 
provided in control room, and 
utility room with provision of 
indication, alarm and annunciation. 

);;>- Fire Alarm System 

o Compressor Stations: 

Electric operated fire sirens with 
audible range of 1 km and/or 
hooters of F&G system audible 
within the compressor station 
premises shall be installed. 
Provision shall be made for 
continuous availability of power to 
this system during emergency 
shutdown. 

Manual call points shall be installed 
at strategic locations. Manual 
operated fire siren shall also be 
provided at strategic locations. 

o Other Gas Installations: 

Electric operated fire sirens with 
audible range of 1 km shall be 
installed. Provision shall be made for 
continuous availability of power to 
this system during emergency shut 
down. 

Fire Fighting Equipment 

Fire Fighting Equipment shall be 
provided at Compressor Stations, 
Intermediate Pigging Station, Sectional 
Valve Stations, Gas Entry I Exit 
terminals and Metering Stations as 
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detailed below. 

o Compressor stations: 

a. Compressor area 

One (1) number lOkg Dry Chemical 
Powder (DCP) based 

One (1) number 6.8 kg C02 based 
per two compressors and 

One (1) number mobile 75 kg DCP 
based. 

b. Pigging Area, Metering Area 
and Gas Filtration Area 

One ( 1) number 1 Okg DCP based at 
each location 

c. Air compressors 

One ( 1) number 2 kg C02 and one 
number 5 kg DCP based. 

d Office/ Canteen/ Stores 

Two (2) number 1 Okg 
DCP based in each building. 

e. MCCIDG Room/HT room 

Two (2) number 4.5 kg COi based in 
each room or per 100 m2 floor area. 

4 sand buckets with stand shall be 
provided near to DG room. 

A trolley containing first aid fire 
protective accessories shall also be 
provided 

o Intermediate pigging station 

One (1) number 75 kg and one (1) 
10 Kg DCP based and one (1) 
number 2 kg C02 based. 

100% spares for COi cartridges and 

50% spares for DCP cartridges shall 
be stored 

o Sectionalising Valve stations 

One ( 1) number 10 kg DCP based 
and one (1) number 2 kg C02 based. 

100% spares for C02 cartridges and 
50% spares for DCP cartridges 
shall be stored 

b Gas receipt I delivery terminals ; 

One (1) number 75 kg and one (1) 
10 kg DCP based and one (1) 
number 2 kg C02 based. 

100% spares for C02 cartridges and 
50% spares for DCP cartridges shall 
be stored 

All fire extinguishers shall bear ISi 
or equivalent mark. Manuals of each 
fire extinguisher shall be provided at 
every location. The quantity and size 
of fire extinguishers required shall 
be provided based on the nature of 
occupancy and class of fire/risk to be 
protected. 

Fire fighting system with fire water 
network shall be provided for 
compressor stations. 

The following shall also be considered: 

1. Where cleanliness and 
contamination of sensitive 
electrical equipment are of 
importance or likely to get 
affected only C02 or Clean Agent 
(Halon 1211) fire pxtinguishers 
shall be provided. (Fire size of fire 
extinguisher refer BIS-2190) • 

2. Extinguishers shall be installed 
within 15 m of the equipment so 
that travel distance for person is 
not more than l 5m. 
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);> First Aid and Safety Equipment 

First Aid and Safety Equipment shall 
be provided at Compressor Stations, 
Intermediate Pigging Station, 
Sectionalising Valve Stations, Gas 
receipt/ Delivery terminals and 
Metering Stations 

);> Windsock 

Windsock ~hall be provided on an 
appropriately elevated structure like the 
control room I fire-water pump house 
in such a manner so as to avoid blind 
areas. 

);> Emergency Power Supply 

Emergency lighting shah Le l'rovided 
for operating areas and control room. 

);> Communication System 

Communication system like telephone I 
PA or paging, walkie-talkie, optical 
fiber cable based communication 
system shall be provided. 

All intermediate stations including IP 
stations I Repeater station shall be 
provided with proven communication 
system. Security at unmanned station 
shall be trained to deal with 
communication and emergency 
handling. 

);> Fire Water System 

The Fire water system shall be · 
provided at c.cmpressor stations 
consisting of: 

a. Fire water r;torage 
b. Fire water Pumps (Main and Jockey) 
c. Fire water distribution piping 
network 
d. Fire hydrant I Monitors 

e. Water sprinkler I deluge system. 

Facilities should be designed on the 
basis that the city fire water supply is 
not available close to the installation. 

Fire water system shall be designed to 
fight two major fires simultaneously 
anywhere in the installation. 

o Design Flow Rate 

The fire water pumping requirement 
for medium velocity spray shall be 
calculated based on the spray rate 
given below or flow through two (2) 
nos. of fire water monitors (i.e 288 
m3 /hr) whichever is higher. 

Spray rate for various areas shall be 
as follows: 

a. Compressor area: 20.4 Lpm/ m2 
of area 

b. Scraper area I Metering area I 
filter area: 10 .2 Lpm/ m2 of area. 

c. Other area: 3 Lpm/m2 of area 

Compressor area, gas after cooler 
area, pigging area, filtration area, 
metering area, condensate collection 
area etc. shall be covered with 
medium velocity water spray system 
using monitors and hydrants. 

o Fire Water System Design 

The Fire water pressure system shall 
be designed for a minimum residual 
pressure of 7 .0 kg/cm2 (g). 

A firewater ring main shall be 
provided all around perimeter of the 
compressor station facilities with 
hydrants I monitors. 

There shall be minimum two (2) 
numbers of monitors located in such 
a way that it covers the compressors 
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area, scrapper area and filter area. 
Fire hydrant network shall be in 
closed loops to ensure 
multidirectional flow in the system. 
Isolation valves shall be provided in 
each side of the junction in the 
closed loop and in the middle of the 
loop(for loop of length 300 m) or at 
every 300 m interval (if closed loop 
is longer than 300 m) to enable 
isolation of any section without 
effecting other section. 

o Fire Water Storage 

Water requirement for firefighting 
shall be met through water storage 
tanks. The effective capacity of the 
tanks above the level of suction 
point shall be minimum 4 hours 
aggregate capacity of the pumps. 
Where make up water supply system 
is 50% or more this storage capacity 
may be . reduced to 3 hours of 
aggregate capacity of pumps. 

Storage tank/reservoir shall be in 
two interconnected compartments to 
facilitate cleaning and repairs. In 
case of steel tanks there shall be a 
minimum of two tanks. 

o Fire Water Pumps 

Centrifugal fire water pumps shall 
be installed to meet the designed fire 
water flow rate and head. Pump shall 
have flooded suction. 

Motor driven Jockey pump (not 
more than 10 m3 I hr of water flow) 
shall be installed to maintain the fire 
network pressure at 7.0 kg/cm2 at 
farthest end of the network. 

The fire water pumps including the 
standby pumps shall preferably be 
diesel driven. Where electric supply 
is reliable 50% of the pumps may be 
motor driven. 

A minimum of 50% stand by 
pump(s) (minimum one no) of the 
same type, capacity and head as the 
main pumps shall be provided. The 
fire water pumps shall be provided 
with automatic starting facilities. 

o Fire Hydrant Network 

Fire water riaig main shall be sized 
for 120% of the design water flow 
rate. Velocity of the water shall not 
exceed more than 5 mis in the fire 
water ring main. In case of sea water 
service, the fire water main pipes 
shall be concrete I mortar lined 
internally or tliermoplastic material. 

Fire water steel pipe ring main, 
when installed above ground shall be 
at a height of 300 to 400 mm above 
finished ground level and should be 
adequately supported at regular 
intervals. Pipes made of composite 
material shall be laid underground. 
Above ground portion of such 
networks shall be of carbon steel and 
translation shall be by flanged 
connection stand post for monitors 
and hydrants shall be carbon steel. 

Under ground fire water mains shall 
have minimum 1 m cover and shall 
be provided with suitable coating I 
wrapping 

Double headed hydrants with two 
separate landing valves on 3" I 4" 
stand post shall be used. All hydrant 
outlets shall be 1.2 meter above 
ground level. 

Fire water monitors shall be 
provided with independent isolation 
valves. 

Hose Box with 2 Nos. of hoses and a 
nozzle shall be provided at each 
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hydrant points. 

The deluge valve shall be located at 
15 meters from the risk being 
protected by sprinkler system. 

Fire Hydrants/ monitors shall be 
located at a minimum distance of 
l 5mts from the hazardous facility I 
equipment. In case of buildings this 
distance shall not be less than 2 mts 
and not more than 15 mts from the 
face of building. Provisions of 
hydrants within the building shall be 
in accordance with IS: 3844. 

... 

At least one hydrant post shall be 
provided for every 30 mtr of external 
wall measurement or perimeter of 
the battery limit. Monitors shall be 
placed at 45 mtr interval. 

o Medium 
System 

Velocity Sprinkler . 

The medium velocity sprinkler 
system should be provided at critical 
areas such as compressor unit and 
shall have spray nozzles directed 
radially to the facilities intended for 
cooling. 

Only one type of spray nozzles shall 
be provided in a particular facility. 

All spray nozzles shall be inspected 
for proper positioning, corrosion and 
cleaned if necessary at an interval of 
not more than 12 months or earlier 
based on the experience. 

o Material Specifications 

All material used in fire water 
system using fresh water shall be of 
the type indicated below: 

a. Pipes - Carbon Steel (CS) IS: 
3589 I IS: 1239 I IS: 1978 or 

Composite materials as per API 
15 LR I API 15 HR or its 
equivalent shall be used. 

b. In case saline I brackish water I 
treated effluent water is used, 
the fire water main of steel 
pipes shall be internally cement 
mortar lined or glass reinforced 
epoxy coated or made of pipe 
material suitable for the quality 
of water. Alternatively, pipes 
made of composite materials 
shall be used. 

c. Cast iron pipes shall not be used 
for fire water services. 

d. Isolation/deluge valves shall be 
either gate valve or butterfly 
valves with open and closed 
indication. Material shall be cast 
steel for normal water and 
copper nickel for 
saline/brackish water service. 

e. Hydrant Stand post shall be 
Carbon Steel. Monitors 
carbon steel/ Gunmetal 

f. Outlet valves I landing valves­
Gunmetal I Aluminum/ 
Stainless steel I Aluminium­
Zink alloy 

g. Fire Hose- Reinforced rubber 
lined hoses (63 mm), 15 mtr 
standard length conforming to 
IS: 636 (type A) or Non 
percolating synthetic hose 
(Type B) I UL or equivalent 
standard. 

h. The above ground fire water 
main, hydrant post shall be 
painted with corrosion resistant 
"Fire Red" paints as per IS: 5 

o Spare Hoses, Nozzles and 
Accessories ' 

In
diaC

ode



[\TIT{ ll - WJ'S 3(i)] 

Minimum 2 Nos. or 25% spare hoses 
shall be stored. · 

In addition to the nozzles provided 
in the hose box~s there shall be I set 
of spare nozzles for each category 
viz- Jet Nozzle with branch pipes, 
Fog Nozzle, Universal Nozzle, water 
curtain Nozzle and spray Nozzle. 

RECORDS 

Besides the details mentioned in t.i11e ASME 
B3 l .8, natural gas pipelines entity shaU also 
maintain following records/ documents· 

a. Design/ specification documents 
b. Route maps, alignment sheets, 

crossings, drawings, Piping and 
Instrumentation Diagrams, station 
layouts Pipe Book/ Installation Records 

c. Surveillance inspection and 
maintenance reports 

d. Records and maps showing the location 
of CP facilities and piping 

e. CP Monitoring report 
f. Leak burst and repair records 
g. History cards of equipment 
h. Pipeline Pigging Report 
i. Material certification including 

dimension, metallurgy, DT and NDT, 
strength, tightness, performance and 
functional report 

J. Welding records 

k. PQR, WPS & Welder qualification 
records 

4089 Gl/09-12 
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l. Third Party technical audit report of 
infrastructure before Gas-IN. 

m. Commissioning reports 

n. Non-conformance/ deviation reports 

o. Calibration 
Measuring 
equipment 

records of Inspection, 
& Metering and Test 

p. Audit compliance reports 

q. Statutory clearances 

r. Approved drawings/documents 

s. HAZOP/ Risk assessment studies/ 
compliance to recommendations 

t. All operation & maintenance manuals 

l , ... 1...1,, 
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Schedule lF 

CORROSION CONTROL 

EXTERNAL 
CONTROL 

CORROSION 

New Installation/Buried Steel Fadlities 
Coating Requirements, 

Coatings shall fulfill following 
requirements: . 
• · Coating shall provide good electrical 

isolation between of external surface 
of the pipe and environment. 

• Coating shall have sufficient 
resistance to moisture transmission. 

• Coating shall have sufficient 
ductility to resist cracking; 

• 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 
joint coatings. 

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

All buried bends and fittings shall be 
coated with Heat Shrink Sleeves m two 
layer high build liquid epoxy coating with 
minimum DFT 450 microns. 

Cathodic Protection Requirement 

Electrical Isolation 

Where insulating devices are install( J 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 shaJI be resistant 
to the gas carried in the pipeline systems. 
These devices shall not be installed in 
enclosed areas where combustible 
atmospheres are likely to be present 
unless 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. In 
case any shorting is observed with casing, 
suitable additional corrosion protection 
measures should be considered. 

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.6 A WG. 
Each group shall be attached to pipe with 
a separate charge. Attaching test leads 
directly to the pipe by other methods of 
brazing is prohibited. · 

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 at the elevated 
welding temperatures. Where a thermit 
welding process is not deemed suitable. 
Consideration shall be given to other 
methods of installation. 
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Electrical Interference 

Electrical interference due to following 
shall also be considered in cathodic 
protection design. 

Fault Currents 

Fault current interference shall be taken 
into consideration. 

Fault current resulting from lighting or 
upset conditions of electrical facilities 
could result in serious damage to coating 
and pipe wall and danger to personnel. 
These adverse effects may occur where a 
pipeline or main is close· to the grounding 
facilities of electrical transmission line 
structures, sub-stations, generating 
stations or other facilities that have high 
short circuit current-carrying grounding 
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 
acceptable level. 

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 
potentials 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 p'Ossible effects of induced 
alternating current potentials. 

Install bonding across points where the 
pipelHte or main is to be separated and 
maintain this connection while the 
pipeline or main is separated. 

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

Existing Installations 

Cathodically Protected Pipeline Systems 
temporarily out of Service 

Cathodic Protection systems shall be 
maintained on any pipeline or main 
temporarily out of service. 
Temporary Cathodic Protection System 

When considered 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 . 

Pipeline Company shall also maintain 
following records I documents related to 
corrosion control: 

• 

• 
• 
• 
• 

Cathodic Protection Design 
documents 
Soil Resistivity Survey Report 
Electrical Interference Report 
Inspection and maintenance reports 
Material certification including 
dimension, metallurgy, performance 
and functional report 
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• Material test reports 
• Approved drawings/documents 
• All records of welder' s qualification, 

welding joints and testing shall be 
maintained. 

Schedule lG 

MISCELLANEOUS 

REQUIREMENTS FOR SOUR GAS SERVICE 

Gaseous hydrocarbon shall !:>e considered as sour inline with NACE Standard MR-01-75. At 
lower concentrations of H2S, as the presence of other constituents in the gas e.g. C02 and 
salts in water etc. can also cause stress corrosion, hence the concentration of such 
constituents shall also be evaluated in.gaseous hydrocarbon. 

All materials, used in sour gas service, shall confoqn to the material requirements specified 
in NACE Standard MR-01-75. Depending upon service and materials involved, additional 
tests for Sulphide Stress Corrosion Cracking (SSCC) and Hydrogen Induced Cracking 
(HIC), as specified in NACE Standards MR-01-75 and TM-02-84 respectively, shall also be 
conducted for long & short term behavior of material under corrosive environments. 

[F. No. S-Admn.fll/8/2009-Vol.-l] 

RATAN P. WATAL, Secy. 
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ANNEXURE I 

OFFSHORE AND ONSHORE COVERAGE 

I GGS I 

~ 
OFFSHORE - - ~ 

- - - ~ 

..,..., ... _ 
... ~- - ~ 

... ~ _ _.. ONSHORE 

- - - ~ 
~ 

<!> ~--~ ~ - ;~G-; '-----J 
3 - ____ J 

- -

• WELL WITHOUT SEPARATOR, 

0 WELL WITH SEPARATOR, 

MRS- METERING STATION 

,---,-, 
----i-'11 MRS I I 

I I I 
L _ _ .L_ _ _J 

CUSTOMER 
CGS 

TS 

GAS STORAGE FIELD 

SP - SEPARATION I PROCESSING PLANT 

CS-COMPRESSOR STATION 

GGS- GAS GATHERING STATION 

!PS- INTERMEDIATE PIGGING STATION 

iCS - INTERMEDIATE COMPRESSOR STATION 

RGP - LNG STORAGE AND RE<3ASIFYING PLANT 

SV- SECTIONALISING/MAINLINE VALVE STATION 

CGS-CITY GATE STATION 

TS - GAS RECEIPT I TERMINAL STATION 

MRS- METERING AND REGULATING STATION 

Note: Subsea pipeline for transportation of gas after its primary treatment stat ions 
or gas gathering st~tions shall also be included in the scope of the standard. 

4089 Gl/09-13 
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ANNEXURE II 

List of Specifications of Piping Materials used in Natural Gas Pipelines 

Steel Pipe 

API5L 
ASTMA106 
ASTMA333 

Valves 

API6D 
ASMEB16.34 
BS 5352 

BS 5351 

BS 1873 

Flanges and Blanks 

ASMEB16.5 
ASME Bl6.36 
MSS SP-44 
API 590 

Fittings 

ASME Bl6.9 
MSS SP-75 
MSS SP97 

Stud Bolts and Nuts 

ASTM Al94 

ASTMA193 

ASTMA153 

ASME B 18.2.1 

Specification for Line pipes 
Seamless Carbon Steel Pipe for High Temperature Service 
Seamless and Welded Steel Pipe for Low-Temperature Service 

Pipeline Valves 
Valves Flanged, Threaded and Welding End . 
Specification for steel wedge gate, globe and check valves 50 mm and 
smaller for the petroleum, petrochemical and allied industries 
Specification for steel ball valves for the petroleum, petrochemical and 
allied industries - Small Floating ball valve 
Specification for Steel globe and globe stop and check valves (flanged 
and butt-welding ends) for the petroleum, petrochemical and allied 
industries 

Steel pipe flanges and flanged fittings - Size upto 24" NB. 
Orifice Flange 
Steel Pipeline Flanges 
Steel Line Blanks 

Factory-Made Wrought Steel Butt welding Fittings 
Specification for High Test, Wrought, Butt Welding Fittings 
Integrally Reinforced Forged Branch Outlet Fittings - Socket Welding, 
Threaded and Butt welding Ends 

Standard Specification for Carbon and Alloy Steel Nuts for Bolts for High 
Pressure or High Temperature Service, or Both.' 
Standard Specification for Alloy-Steel and Stainless Steel Bolting 
Materials for High Temperature or High Pressure Service and Other 
Special Purpose Applications 
Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware 
Square and Hex Bolts and Screws, Inch Series 
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ASME B18.2.2 Square and Hex Nuts 

ASME B 31.8 S managing system Integrity of gas pipeline 

Gaskets 

ASMEB16.20 Metallic gaskets for pipe flanges: Ring joint, Spiral wind and Jacketed. 

High Pressure SS Tubing and Fittings 

ASTMA269 Standard Specification for Seamless and Welded Austenitic St'ainless 
Steel Tubing for Genera_! Service 

List of Specifications for Equipment used in natural gas pipeline System 

Pressure Safety Equipment (Regulators, Slam Shut Valves and Creep Relief Valves) 

EN334 
EN 14382 

API 526 

Filters 

Gas pressure regulators for inlet pressures up to 100 bar 
Safety devices for gas pressure regulating stations and 
installations - Gas safety shut-off devices for inlet pressures up to 100 bar 
Flanged Steel Pressure Relief Valves 

ASME Section VIII Boiler and Pressure Vessel Code 

Metering Equipment 

AGA Report No. 3 
AGA Report No. 9 
EN 12480 
OIMLR32 
AGA Report No. 7 
EN 12261 

Orifice Metering of Natural Gas and Other related Hydrocarbon fluids 
Measurement of Gas by Multi-path Ultrasonic Meters 
Gas meters - Rotary displacement gas meters 
Rotary piston gas meters and turbine gas meters 
Measurement of Gas by Turbine Meters 
Gas meters - Turbine gas meters 

Pressure Measuring Equipment 

BS EN 837-1 

BS EN 837-2 

BS EN 837-3 

Pressure gauges - Part 1: Bourdon tube pressure gauges; dimensions, 
metrology, requirements and testing 
Pressure Gauges - Part 2: Selection and Installation Recommendations for 
Pressure Gauges 
Pressure gauges - Part 3: Diaphragm and capsule pressure gauges; 
dimensions, metrology, requirements and testing 
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ANNEXUREIII 

Additional Requirements for Electric Welded Pipes 

Electric Welded pipes shall meet following 
requirements. 

Reverse Bend Tests 

Reverse bend tests shall 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 last length 
produced from each coil. The specimen 
shall be 1 OOmm to l l 5mm long and shall be 
reverse bend tested in accordance with 
procedure and figure given hereinafter. 

MAHORn 

I .. 

The reverse bend test shall be carried out 
with a mandrel. Radius (R) and width (A) of 
mandrel shall be calculated for any 
combination of diameter, wall thickness and 
grade with the formula. 

1.4 (D-t) t 
A = 2R = ----------------- - t 

where, 

D 
t 
1.4 
e 

e (D-2t)-l .4 t 

Outside diameter of pipe 
Wall thickness of pipe 
Peaking factor 
Strain 

Minimum values of 'e' shall be as follows: 

Grade of Steel 

API 5L Gr. B 
API 5L X-42 
API 5L X-46 
API 5L X-52 
API 5L X-60 

Procedure 

Min 'e' value 

0.1425 
0.1375 
0.1325 
0.1275 
0.1225 

The mandrel is to be plugged into the 
specimen, with the weld in contact with 
mandrel, to such a depth that the angle of 
-engagement between mandrel and specimen 
reaches 60° (see Figure). If the combination 
of diameter and wall thickness of pipe, and 
radius of mandrel is such that the angle of 
engagement does not reach 60°, the mandrel 
shall be plugged into the specimen until 
opposite walls of the specimen meet. 

Acceptance Criteria 

A specimen which fractures completely 
prior to the specified engagement of 
mandrel and specimen, or which reveals 
cracks and ruptures in the weld or heat 
affected zone longer than 4mm, shall be 
rejected. Cracks less than 6mm long at the 
edges of the specimen shall not be cause for 
rejection. 

Micrograpbic and Hardness Examination 

A test specimen shall 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. 
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These specimens shall be polished and 
etched for micro-examinations. The 
examinations shall provide evidence that 
heat treatment of weld zone is adequate and 
there is no un-tempered martensite left. 

Hardness measurements on each specimen 
shall be made as indicated in figure given 
herein after in accordance with ASTM E-32. 
The maximum difference . in hardness 
between base material and any reading 
taken in the Heat Affected Zone (HAZ) 
shall be less than 80 points Vicker's HV 10· 

Base metal Heat treated Zone Base metal 

Fusion Line . 

• - Locations where hardness measurement to be carried out. 

ANNEXURE IV 

MINIMUM INTER DISTANCES FOR VARIOUS STATION FACILITIES 

S.No. From/To 1 2 3 4 5 6 7 8 9 lQ 
l Small Compressor/ 

15 15 15 16 30 15 15 15 16 
Pump House -

2 Main Compressor 
15 15 15 30 30 15 15 30 30 -House 

3 Gas Handling System 
15 15 5 16 30 15 15 5 16 

(PB /GC) -
4 Equipment Room 15 15 5 - - 30 15 15 5 16 
5 Control Room /Office 

16 30 16 30 15 15 5 
building - - -

6 Fire Pump House/Fire 
30 30 30 30 30 30 12 

water storage tanks - - -
7 Water Spray Deluge 

15 15 15 15 15 15 16 
Valve - - -

8 Cold Blow Down 15 15 15 15 15 30 15 - 5 30 
9 Compound wall 15 30 5 5 5 12 - 5 - 5 
10 Elect Sub station, 16 30 16 16 - - 16 30 5 -
* Any distance suitable for constructional and operation_ convenience. 

l. All distances are in metres. All distances shall be measured between the nearest points on the 
perimeter of each facility 

2. Hot elevated flare shall be located 90 mtr away and ground flare shall be located 150 mtr 
away 

3. For the distance from compound wall, the distance mentioned in this table and the 
requirement of local bylaws(if any) which ever is higher shall govern. 
PB - Pig receiver I Launcher Barrel, GC- Gas Coolers I Meters I filters 
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ANNEXUREV 

TO MAIN LINE DISCHARGE SLOWDOWN GAS AFTERCOOLER · 

a: 
~ w 
(.) 
w a: 
(!) 

a: 

FROM 
MAIN LI NE 

STATION 
DISCHARGE 

VALVE 

z <fl 
O<fl 
I=' g: 
~ >-
<f) !D 

STATION 
PRESSURIZING 

VALVE 

zW 0 __, - (.) 
!;;: >-
!n hl a: . 

SUCTION SLOWDOWN 

INLET SCRUBBER 

UNIT SLOWDOWN 

COMPRESSOR 

FUEL GAS 
~--COND ITIONING 

SKID 

TYPICAL COMPRESSOR STATION SCHEMATIC 

ANNEXURE VI 

LIST OF APPLICABLE STANDARDS AND REFERENCES 

This standard shall be read in conjunction with the following standards, codes and publications: 

(i) 

(ii) 
(iii) 
(iv) 
(v) 

(vi) 
(vii) 
(viii) 

(ix) 

(x) 

(xi) 
(xii) 

ASME B31 .8 

www .asme.org) 

API-617 
API- 618 
API- I IP 
API 1102 

API 1104 
API 1107 
API 1109 

API 1110 

A.PI 500C 

API- SL 
API-6D 

Gas Transmission and Distribution Piping Systems. 
(ASME 3 Park A venue, New York, NY USA 

Centrifugal Gas Compressors 
Reciprocating Gas compressors 
Other gas compressors 

1001 6. 

Recommended Practice for Steel Pipelines Crossing Railroads 
and Highways. 
Standard for Welding Pipelines and Related Facilities. 
Recommended Pipeline Maintenance Welding Practices. 
Recommended Practice for Marking Liquid Petroleum Pipeline 
Facilities. 
Recommended Practice for Pressure Testing of Liquid Petroleum 
Pipelines. 
Classification of Locations for Electrical Installations at Pipeline 
Transportation Facilities. 
Specification for Line pipes 
Pipeline Valves 
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(xiii) ASME Section VIII Boiler and Pressure Vessel Code 

(xiv) 
(xv) 
(xvi) 
(xvii) 

(xviii) 

(xix) 
(xx) 
(xxi) 
(xxii) 

ASME Section IX 
MSS-SP-50 
MSS-SP-69 
NACE-RP-01-69 

NACE-RP-01-75 

ISA S-75.01 
ISA S-75.02 
IEC-79 
IEC-529 

ASMEB 31.8-
API 1104 -

IS-5572 -

IS - 5571-

IS 3043 ~ 

IS:2309 -
ISO 14313 
NACE SP-0177 

Division 1 Pressure Vessels 
Division 2 Alternate Rules for Pressure Vessels 

Welding Qualifications 
Pipe Hangers and Supports Materials, Design and Manufacture. 
Pipe Hangers and Supports - Selection and Application. 
Recommended Practice Control of External Corrosion on 
Underground or Submerged Metallic Piping Systems. 
Recommended Practice - Control of Internal Corrosibn in 
SteeJ Pipelines Systems. 
Flow evaluation for sizing control valve 
Control valve test procedure 
Electrical Apparatus for Explosive Gas Atmosphere 
Degree of protection Provided by Enclosures. 

References 

Gas Transmission and Distribution Piping Systems 
Welding procedures and welders for welding of gas pipelines. 
ASME Boiler and Pressure Vessel (BPV) Code- Section IX -
Welding procedures and welders, for station piping. 
Electrical area classification of Installation for selection of 
Electrical Equipment 
"Guide for selection of Electrical Equipment for Hazardous 
Area". 
For earthing of all electrical equipment, systems, structures and 

fencing, etc. 
Lightening protection 
Valves 
Mitigation of AC and lightening effects 
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