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Srua=R ThT/Erdua/friefididius/01/2014.- T2ie@s & yHias T= s sfafaw, 2006 (2006
FT 19) T =T 61 T F&ed ATRAT FHT TN FId gU G2l dH 3 qTHiaas 46 afaamms e wagr Aefotead
ff=w Tar g, ArHa-

1. gfere ofidew sf= srsyor

(1) =4 fafaaet &1 gerfers o yrhtas | Afames e (TEiords 3w IS s SaTe ITeadre-dl &
forT |qzear wraent Afgd aseRr JTes s fAtateeT) AfFHem, 2016 F=-r struwm

2) T A= T TSI § 39 TR i aEE TG gl
2. gfRwTTd
(1) =7 fafa=et & st a o "9 & sreram srofera 7 87 -
() AR T o7 YEreraw ST grERiae o e are satefe=w, 2006 7 §;

(@) "TTEUAES &1 31.4" F Y Fad-lV § IFcafaa ave grEgraEg oY o ave g & o
TTEIATET TARH TUITE! 1 AT F aTel 719 9

) T T AT ATAATH T AT 3 F IT-9TT (1) F FAq AT U Iferad i Srhtae a9 Ffe=mas
ALHE;
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"OTRET FEOTH" T o1 UTSUATSH I¥ TATIAT & g Ford USIera® 3 Y2iiorg s ScaTal & 2971 &l J@TH
% forg oftT sewreat s e

“Headt TOfRT T2ae” T o1 39 ©A19AT & ¢ s O y=remt % o fove s s ST e i
AE RIS F

TET" AT 31 T % FATAT IH &1 & g S 39 (AT FT AL FATd 5| =TE AT 37T AU EIAT1
H | T hIST ATSA qEE TIETATA] H1 [RedT T Il &,

"IETAT FOAT AT THATAF" T AT Yo 3fiY YSIerEH ITUTE UTSeTed dads & YATAT H Her
FOAT T E;

“TETTor®” & 2 g TNTAT I 37T qLATRa Ueroraw 49 qigd s I grEgrawrad AT gISgIwTa
1 Toor T #1E saemefte o (aver, =T a1 o) i Jerermy e’ oss #T o g
Tertermw 7 AT w3,

Yoy iY TErferad ScuTe qTeeTeA" #T o Yoy S UEiferaw saarte F ufaew ¥ form
ATET AT TAT ATeAT Afgd el qreueTsT ¥ g 9T TEH UE Ureudred YUTEr F §9re & for
afar s=enfoa T g9 aTer Seha gq Suterd Hetad Hqe Sl SiT &F Har dfgd A,
fReftady, o ofw warse A7 =fiAe wam 9¥ U9, el T, wuerww gEagrst S§¥ a4t d9g
ST 2T AT g,

"STTHRAT T SATERTT AT STTAFTT F TLH" FT o1 39 & AT q@UE F g ForeTen sfavia qredare T
7 AT 7 YSrferaw e @it areverea (0¥ s #7 srfaeTe s srfafem, 1962 F s
7 Yo i Yoy SeqTe UTeaerES fAwE, Y= $iY T w6 AT AT
TEATHT AT USTET F A7 TR0 10 272 3 e stfarshTe e o6 2,

TFT 952 ST Afseatwal g = vt § afvarfoa agt B o g, afe stferfaae a7 sa

sata aemu o et a7 Rt § gfvartoa G = €, @ sef wwen sttty ar et ar AR,
ST ot R 21, # R 1w oref % e 2o,

STIENT

(1)

)

EIRLE]
(1)

)

¥ fafaw wEiferm o arfas | fBffams i @ & e «@ Eierm sare
Teveres fagm, i, s=re a7 e w21 % oo wifaesa #war) @R, 2010 F st
T 3T TSI ITT TTedeTedl &0 faar, i, s=ma a1 fFear &7 & o are g
sfersa auft Fafaat i quita qreareAT afgd Bt s SEifery st seame e
I AT B

T 3T YSIfOrTH IeITE ITeueTes deadh 6l (SSTTe, At i Iuaeor, qrefi yoret Foes
ST TTereher, TATIAT ST ST, HIATHT, &7 [ET0r, T S SIqEeqvr a97 qLaT fit qiearard
TUHUHE H131.4 T AEeAFATA F ATHTT AT, Faer Iee wieHy, g =a Al § fAfAfde
AFeTFHATA g7 AT 'Y T T, wioeeita av rentaa B smuwm

= fafaeat & sraewsard @l JieEr siv 92 YSrfermw ST Yo 3ee qrEaersal 97 an
g

= faffet & arferwy s oy Soare areaarsHt Y qreuared e, aralt $iw SR,
TS IONT IOt Heredh, Hiseherd, ST, S, &7 =, y=mae o7 Tavara a9 gear e
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B = qreuersal # faforee suswrst % foro aufia arsaearsd ortie § At saadT §E I
TTEAATEH, TET F3T TATE, FIST 3i¥ FATEH TeqaATS ATHHA Tal 8l
5. IeeT

T AIEHT T 3297 HGTAT T UH-THT TIAN ST qIRT TAT Hehl, ITHRLO T T & 939 o7
ATIIRT H ANRAA AT AT GSIferas 3w 2oy 3T ITeadTsd JOTet 7 UH-J9T9 T=97aq 3
@A FATFT FAT TAT 2 IH T T ITTE IIeaaredl o Hag FHATA, AN T giaer
Feal o LT Tgel T ATATHF T & 479 Fiexd FAT g

6. qTH®
T ST YSIToraH ITATE TSIATEAT % (o0 qReAT Wi qid aae it 71 ottt sage-1 §
F R R (S-1%), aTRft T ST (SIAE-19), T SOre ST S St =y
(STTAT-1TT), TATIAT 3T TLHAT (ATHAT-17), HATIOT AT (TLAT-12.), TATAT 37T STALEHAT THHATE
(FITET-19), qeeaT (TEeT-17), Bfed (rEh-197), anfoe § R aay-1 & sqag-IV & 7§ 987 o7
qHAT B

7. = ARt 1 sgaree

(1) = =7 Afaaet i yorer =7 § 71 YA g 9er F SR Ay oA T4 AqET AR 97 g
et 3 ST staTee it At )

(2) =T et F9T T T T TS & T T TSI ST TSITaH I TITATST Jedeh (ST,
fwtor, e e € a1 =7 At & el saoararst v @ 72t #2dt § a7 Fudt =9
AT B T UF FAeqa AT SIITae FEwor (FE0) FLATust| Hadt sHH a7 Aqarad 7
T T TSI TISET % 3T % oI st 9 a7 [l o arer Igaw A & srEed e
FT| AT e, fafee ST o7 FETadT SqEEt afed 9T & 799 Jre 7 [T o
T IGAH (AT FT AR 3 EAfATAl 6 AfEg=er o aE § 8 9eld & da7 e H Teqd
FEAT g

(3) HISET YEiorad $fiT TEIfera® 3TTE TIETdATS dedsh & TATAd Hl Sl L@ i Aqafd adr af
STt e 7g Aeferfaa srasaswarst &7 @ FdT gl aTAd-

() TR ST UEIOrIH 3T TS WOTAT Y UUHUHE #131.4 % SATHIE TATIAT F THT
ST ST 0 T2 &1l F9T & 9T SHHT 3T=d FTe g1 AT Ul Uat S+ RaFre J1e] s=mae
* forw For grm SRfeus q1% 97 7fe, UEr RS Suesy 721 € 41 FuAl # tuauas §131.4 F
FET A= U T it T USIferad ITaTe qTEUeTES dedd it HArwTend e (e
TEQT AT IR AT FF (A e % forw fheas afga Sectisie AR aeeror Fa=T grm,
EECRERS
(7)  FOAT 3 AT T ATEHEAT F U A7 F AT, AR diT AT § A9F Ferr & o s
AFLTHATA T TIT FLA F THAT H TF-JHTOF TET FHAT
(@) TErferae SfiT USTora® 3TITE qTSuaTsal & (AHT0 SiY Sadd, Sarad siT e & forw 2 (F) o
T ST T SIToem S A TSt T Y wrateaae AT & A TE-TH0 T T
[ERIESILIE
(1) = faffeet % ang g & aE § UH HisET qeds & O a9 grer a1fvd aqeEre gorest &
HEA@qul "ewl &1 qiforee § fafafdse sty % siew == A==t % v dwaa G sroar qun
THTFT THET TUTAT & Hae H TN [ATAT F TI&T T w0+t g7 0T HISaT Yelodq i
ST IeUTE ITEHATSH TOITST Y UHACSAT i a9T0 TEIAT; 3T
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10.

©)

() TATAT ST STALEAT ToRaTelt & Hafag v fafaawi & sraam vt a+dt wisger wamuarst 97 off any
BRI
8. =@ i< oo
(1) =TT, Yade ST T FXOM % FIT ahA el Y LT A@T-40eT & S0 24 ATt % Sradm #:1
AT AR FT o for et T SOt T qrererme F|
(2) 37 A=\ (1) # 1< & g1 9T, FAAT TSTaH ST ATHids 19 AamHF are (Terierad i gerferas
IcqTE aTEETeH farm, fAwtor, y=res a1 e #@w % fore wutaat #i rfeega wwm) @, 2010
F e 16 ¥ siavia fRwlee FUHT F & § T2dT T HI
Aeaforfaa et 9= afea w2 B a1 w61 g & fufa & ot #1 vF F=ae, 760, S0 § g9 &
forw sm-HaT & ST qAr ST 9 g A Rufa § FaAr ataf_ e % araenet F saa G
TUSTCHS AT AT TATAA T THTH FHT IT TTHT TF F3A o forg /e grRiT, arad:-
(%) T FE Faet affores § wgeaqet srdward i rfafese aaa-Her F7 Sqare 37 § S w5t
e
(@) FAT TErferIw =Y wrHtaw d9 s 9 @@y siv dEifermy 3eare areuered e,
famtor, y=rere A fAeaw w2 % oo wrfaga wan), fFfFae 2010 F faffaw 16 F st = aw
=+ AT E;

() FAA AfrERTH ATHT T q@TE (Tt Rafaat (qer v Rfew zam@) & wfw arsuereAt
T TATA FLAT TS ST 8,

(7) FoAt = ARl § Sedfd aqa gresl S #0 &[T qTesadrsd YTt i = 1A AT 9Te
ST ) $T
(2.) TAT 97 F safeT FeAw e & AqaTe g SITIAT SFierd 9T S0 oY 91 g1 & T8
AT AT F (T AATAT 7 T 197 27
T Fifaterd & aiq MaeIHATE
Tsft e wifafes e, AT s afaf@aat &1 aqared #3471 aea® R a9T Yeiedd i
UEITTIH ITITE TTETATSH TUTTAT 6 (o7 ST T ATTAFRTRAT F TUTET STqHIET TTod T STuA|
fafey
(1) 7f% =7 fAfaet £ sareaT F g9y § e fGare 3o gran 8 a1 29 a2 A g [ o srom

(2) e ST 3t qw =9 A=t & gt &1 @ w F forw srfafay F sqew e s &<
LEI

Tfferss
2iferaw S} Yo ST UTEueTE
H
AEEYUl HEGATAL hl Gl

F.9.

AE@U STAELAAT AT FIAHATT AT IHATE | FAT=aaw AT FETEAT JIST

AT &
oo gwmafy

YRR, seeEaE ST AT AT AT 6 AT 6 HTE & I AqITAT (a7 AT B
T ugfa e s e (g
T FLAT ST0)!|
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2. ferfeere 7(3) % g gregr-oe (FHterfT 6 ATE 6 HTE & I AqITAT AT AT B
F 0 F1E or) fravd
3. TEIETE RATTE qrer (e 6 AT 6 HTE & ST TqITAT (AT ST 2
4. qreTeTE FAT-A T e F g 6 AT 6 HTE & I AqITAT AT AT B
5. 6 39 (168.3 Hr.dT.) 77 rfer 3w 10 .. 2 7 fy qiv  ave Uy & Garfeaw
#F ars AT ATAF ArFT T UTEUATSAl F IcqTE UTEgeTEAl & e 5 F faew a9
LR 1 O o e ) B e S TAT F7T LA USrorad T Udrferaw
RIINERERIEi IR IUTE TTEIATEAT & 1T 10 & ofaeF 9%
& forw ffiir /&t 02 % 8 v Seelisie
fafiir &7 auf F s F+E S ARy
F AT T aTe oA U ST AR
6. THAUHE T TONAT (AR AT TOTAT | gwrgEy 42 | WA hAT ST ]
af) a
7. T SE & U TATALINT AqHA ARTLTHAT 139 R e ¥ fow faw few, 520 =9
STOTTAT T arfy (e, aERT waT ¥ o &
T 20|
8. asft areaered g & oo g fBrar 1 3% gog T smo osie e A
ST AT R FTAT(ead T T

A AT 1, 2 &7 4 F forw, 7fT searast Iuasy A1 8§ A7 T TE-TETd A5l HAT TAT g qv areadred T o
TR TEIA HLAT R

AT
FErfer S AR IaTE aTEveTEAy
& forg
TREAT ATHHI Tlod Tl ATH S [@Afars=at
- & Ao
- g AT 3T ITHI0
-1 T ITEUT TOITEAT Heeh TAT §CAT SA I
AqgAl-| T TITIAT ST ST
AT ©. LEISURERE R
qqgAT-l = AT ST SALETT TIHAT
AT g AT 3 AR G

oy fafay




6 THE GAZETTE OF INDIA : EXTRAORDINARY [RART III—SEC. 4]

AqgHAL-| &
ST
1.1 T T

1.1.1 TTEIATSAT FT TH T ATHeqd FFFar S qri wHrerf=er, aiveror, womaar a1 y=eq Rufaat & o=

AT o1 et qft Rafaai & aaieq arasi=s qeaar gEtaa it S a6 w=@nr @ fafa 3q qear siw ey
giatard w2 % forw adft amaReET siv s #1 =9+ FF ST

1.1.2 TTA EIESIHTET TTSAATSA & o0 Af9awhed &1 999 a0 faerarst, af=9, smferq yarg 220, T=9rad 37

Ttaeeiie Rofaat 9w smemfia grm

1.1.3 ITSTATEA TUITET o T Feahl I T ATTEHT srater & fory I ofiT TRT FAET AT

1.1.4 TAHUH 4 3 | FH F MHIL F HTE el TTSTATS T TETHTA Tl AT STUIT|

1.2 3= Afreq MaeTHaTy

TATIAT | AHT TATAT T 6 1A 6 AT FLO o6 I 2679, GIIHE, HIEH, &1 T ITET 929 BT, argel A1 &7

AT TATALOT ATAEUE, ] AN &, & HFd T & oI qreuersy T g=nrd s@uedr e faar &1 s=+ & oo

AT ITOAT T SATHT ATTZU| UHT TOMT §, ST T aF ST 7 T, ATHHA gAT AT

(i) == § w1fUa o ST AT qTedeTed @ue F T atered EEr s Rowar fAedwr sgt arg / Sevdran i
HATEAT 2T

(i) @TE @re o7 T o T AT HT T FA Sl FeAT0r, FTEh 37 THL & FAT7 & for i H-snam 3w
2l

(i) HTEUATST AW H AT % -G A H GATAAT A AR TAT qTSAATST TUTAT T AT ST @uedr Hr
gAfe=a 7 % forw srfera sEd e w2

1.3 SATHFed qraeT
1.3.1 UTSTATS & ATEAH & Ufiags Fhu ST a1y yearad aet gregiara & qTaaTe & AT 9% qreaars a7
TTETOT SOt o SATSReT 3 SUEad ATTHTA *of 7 (et R s, afvastt a1 I9-ga7 araw |

1.3.2 UTETATET AT IS & SHIA & I arar 3F % aAf¥swes gq Afawan aroam=, s=me & e sTfaswaq
FATHT JT qTIHT AT AfErwas qreastt arawm, S oft sfees g, gem ot ot araer ®, e &6 areaared &
for srfersraw arawT (+)120 =30 50 srferes w2 grm

1.3.3 UTEUATE AT 9TV & SHA & #9390 5 & sfvewen g afaswaq amame, sy=rew & 9 Jfdsaq
AT T ATIHT AT SATTHAH IT-H&T aTIHT, ST AT efers g, g

1.3.4 AT g FATH ATTHI, TATAT 6 ZA AATH AT T SIS IRET qAIIHI AT FAaH Traet a7 39-
&1 ATOHE, ST AT w9 g, g G o ArAer 7, e ®€e areuared & o =aaw e ()29 B3 #0 & w9
TN 2l

1.3.5 T YATAA & I ATITFAT TTA gTEg T araaTe 65 =T H0 & F7 R, T IrSIars AT ITiUT F ST
T I9T % feed § ardta e ofiw e &1, 92T it 99qg F araE & 65 =3 H0 AT gu sthr T Strom

1.4 T« Tz

1.4.1 % otz $i e i drer

TS qTT T AT 6l IAqH HIels TUHUAT 131.4 % FTH1T g

A @ | Hrer 2 areq & forw A & "qrers & Ay omr Aetoria g & i S

t=PixD
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2xS
Sret
D = 9T=q & aTgl AT
Pi = strafv gaTa
S = F x E x ureq &1 fafafdve =g7aw =« st

F = s1f¥rared F1eh E=1 HIWow, TAfeh does (TAUHSseY) ¥ HeHse 3l doe (THUSsey) UTed & for

1.4.2 =< &t qraT mers F forg s /et

TUHUAT AT 31.4 F SAHIT HihidH 17Tl ATHHTT HIETS T FqT FLA 6 a9 el SAfaivad 9T &l off e #

TG ST

1.4.3 SATHEeT FTCH (TH)

ST G | TLFT S AT STTReT T A1 &F T qTIerRT-1 F AT Bi|
it 1: = 92w fAwtor % forg siisreeT 1w (TF)

SIELY AFTT FTF (TF)
. qTETTE, G&T AT qia9 Ar3 0.72
7. oA @i F F=F, LA T
() =t w2, F=dt Jrasfas T 0.72
(@) 318 qdqg ATAT T, TISTHNT AT AT ATt 0.72 (femufi—1)
() et 0.60
T. G AT T, TAHN AT 0.72
., =R ST CAAN I TIETATSH T THIATAL SATEHHT
() TRt @, F=d1 Arasi=T g2 0.72
(&) ST g ATAT TZoh, TISTHTT T TSI Terat 0.72 (feoqufi—1)
() T 0.60
. Al T qrErE 0.50
. Y O FAT 0.72 (feomfi-1)
. Ioor =, stavadt TR s T wxer, s = =fiae g e 0.72
7 T TSI
feeaforat:

(1) Tt =TT 377 / AT AT F FF FATG AT GATEAE 92 HIAT FIA AT A@eTwAT 2 AT ATAF HIeTs F

FEaTe AT ST
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1.4.3.1 TUETRT 3fiT Ufiagd & 9 9Ted &l JHa & =979 & fow, 29 & #iers (D/t) & Sqara &1 100 ¥ &9
AT GATHT F F forg F3fad A it 9rers & ft St it ST Frte v

1.4.3.2 faeaea Af il IRt & STET owF AT [ 419 § T@T SO 37 STaeAT i ST S
i R, A, W G99 oY -5, T 9, Taq AG, T qaTT TS ZIT g1 ATl Aa|
i.  gTeSIEfEd TEEA F ST A 9T 3T TATAT o 1CH IeqTa F AT 0 off & § @ Srosm|

iii.  FH ATHT ATHFT qATT F ITAN 9 = oy S afe aw-aw g9 F aiad| ft §9rEEr e, S
a1 Y Rl 3eaer grfh
1.4.4 T4 & a1

eaferfed s=mem 1@ aee a2 = BT s s <0 & 9@ €8T T8t @1 ST

i TEEd ST qTET T TFA 0

i fafiieT, Frfdr siiw dvesr siv fagmT
ii EERIIER]

iv fAmtor &R g fhe o e

v e dfET

Vi gfas o § =R % e ae =

i ST s ST 3 S T 9

viii gregieefed e gama 9 (=T & S qrevere 1 Aator = % 9w B o w@r g a7 iR
YT H ZATAT ST 72T 2

1.4.5 T fagereor

1.4.5.1 fReATET Tomsl &t e # Tad gy Afsehed F207 & 109 Ua fereqa &t faresror o srosm:

i THE AT | HFFATS AT {2 AT aTed (THIAET) AT ATAET IT UFUeT aTed FHl 98 FHLAT|
i ST o 31T HUSTOT Sl o STaeT TRSATAT AT SALATET AT TFAUET qTed il a4 FHeATI

ii Refay areaaTsAT # ForeT THEET AT STt AT TFAUET ATed Fl AE HIAT

iv A AT AT G T2 | G FT 7 FHeAT

v AT fRufa & §g e % S0 aTed FT ag FHeAT

vi STFT T HATSH

vii TS 9T 3T T T ATAT F qT TRt

1.4.5.2 91 TATT F qTSTATSH HT T g HAATST 97 &l TheT AT w24 fAz=ror syorredt g foo w0 & forw ast
Rl area a7 q9qed I S T ST Sedei® T AT ST AR 0| |91 el aTed & HIeTH F HAd 00 S
#T saeTes suterd armar 1 Heriwor, Fuw £ vt At Rufaat % o st BHecmor s B smoa, s aga
ITEOATST B TS0 21 TdT g1 91 efTF qTed T @19 Sa9T T&|T 2R {3 areuerss a7 gated qrefusr yorreft &
afershaw gara FAT off sl srfesreT gama & 10% & srfas 7 20

1.4.6 sufeerr et AT

STATLTT, TATA &, SoF A &L AT TAGA T TAAT AR F FAL H FATH ATAT TTSTATSAL T SAAFT FG A1 T
SITUAAT 3fY FfE strareTshaT giit ar, MEay @fle J R a7 Fhie saiF, Jao (hee fSeieaersa M, U, Afa®
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TTETATEA FAY, FAAT T hel AT STH ITLFT SATTEFT LT IATAT Y qaeAT it FTOAT| @At AT T707 FForfaat §
e 7 faforse &g =g=aq 1.1 grem

1.4.7 87

Tt S[FARTT 9Tedl ST I Heehl H ITLFT AT ST LT FITET AT U2 ST FATSH GLEAT TUTAT & TIRT & ST H
AT TET T STURT| STHIA & ST AT FHT TS S 876 Tl o UL S0 T T AT AT FIT ST & T
JaTT T SO

1.5 UTSETEA TITIAT &7 &4 3T A=

1.51 ¥«

1.5.1.1 I TEFIET T2 IT A T, HEAGAT T AT HLAFAT TN T, TT-3ATF T9 ¥ GL-ATY qTed T AT
FIH Hel TTETATS il ST, HeTAdT T AT qragral & Aerorrad Tgoet ®1 &7 § T@d gu eqraa fham
ST AT

i, FTATCHE ST TSI gregiiorsh ATaeaFwaru|

ii.  dTEUeTed ST oAt & o gatavefir wuTa e (SMEU) R Staw fFgwer (3mw) 97 sratia
i BT

jii.  EAEATE ST HATAT AIAT (F911T) ST AT g fFedmor (Tauseuu))

iv.  wfaer ® giagrd agm & forg rer £t 3uersgan

V.  TEH, A TR ST A8 T AT TG AT

vi. o=@ ST i ST i Iuesgan
vii. FE

1.5.1.2 ITAFT F AATAT, TTSTATSH 1 TATIAT UH T T2 AT AT FSH# ey i gofeq 92 =l & 97 &9+
T AT qgA T @A gAqH &l

152 f=m™

1.5.2.1 T famame &t eI Fa a9y Metoriea Tgqen 7 = B s

i, T TR ST HT ER(HT), TS ST e Aig st fAforgar

i.  TEAd % forg frosers s

iii. oI gord et & forw gre et S5 (U= v <) S =T $r Sl atgd SR Uty
iv. AT aTieer ¥ St e qorre

V. T ITFRLI FT =T AT @ (Hgidl

vi.  STTrere TEO ST Avag qiAeTd gt e 2l

vii. SAYEE TIaT ATSAT % T, AEage TIa< ATSH L9 ITHIOT AT FaT 6 {8 J9 H oI i AIATd qal
2 ST AR

viiil. S I (THAET) I TTAT, TTEETH, AR AT qTEET A= Feg (UHEET) =9 i F dqad-l F aqa
FUTErT ~IAqH FqAL-g T gHT AT

iX O (IS AT HIe Aigd) ST AT AT AT A= AT 7T ITHION & ATH-TTH T 3 Tga I ST U187
TR AR ITHIUN A HFT ATATSITET BT Heh, ATATARTA Rt § arg Fawerr ST 896
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X A0 SIS FAgTE a7 9 $H el BFE STHAT & gL, §47 & TF (hA1L g AT 0 3T QT & A1+ 6l AT
g AR

Xi TAHTSHT qTEaaTed glagrs % o qreaere TATIET UAdTST AT WUSTI AT 19 & FU¥ T A7 Raa g
L
1.5.2.2 fafsre wea egl 3T STATRAre & S+ A8 siae-gil aqad-l 7§ & 70 sqEm g Frfeu)
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(%) = FHIET ATTATT

() &2 feaRar e

() THTT T FIA AT THAET SEATS] el o0l (oot § q& 77am geed a7 &f fofum

1.8.14.9 9 T AT FIA & AT AL HATIIT ATed HIAT (o= TSUAT (FAT SATAT F2) Tl TeTAlF (7T AT A2 0
U AET ZIF AT F8 g1 il TORAT | TfeAriod i F 912 77 | S=rel FHm
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1.8.15 979 gTZa<

1.8.15.1 foa w1fa g1ea 3T uiad+ i haawT grea (TUwe) 7iga oifee® JieT FT T8 IT2a¥ & &7 § ST

FIIT STUAT| TATFEE HIed TS 540 FT A@eTHAT” USTH HHTIT THISAT T (S2d SITIT, AT Aa9TTwmar &

ESUSES LR

1.8.15.2 e 777 grea & & § A iy, Fraord o Tar B At € av 38 whtsns are 746 — 117% - CsiafiE

FEIAA ST T TITIAT, T 3T TATA % o7 Seqia TR’ Srorar SUTFd Srars s qHEe FIS 6l AraeTwvar

T 97 T ST =R

1.8.15.3 FT-Ta¥ATH &=t H a7g W= a1 ITHRO w10 Fw S AUl T F FT wE qreT R A7 faw

TUITSAT 92T STTaT 39 fad afae & F &9 § TART A5l hIT SATHT ATRUN FEAAH FEIMA TR o q72F Hroerd fohfeT

i{%@%ﬁaﬁﬁil T UATEE § Ford e FAAT o AT AT STar 8 ar 39 AuH 7244 FT AT FIAT
|

1.8.15.4 SEUH i HEI(AAT  ATATT UISTEE HARICS AT TATATSIT HIET 31 ST AT ST

%.Sﬁﬁﬁ?%mﬂwwéﬁﬁ?%%;m Tt T GALATEH AT § HATAT FEA o {oIT ae1aT ST
|

1.8.15.6 @awATE &=t | TAriud g Suseor #ir o wefex Hiew 3w @i dromisd afgd @avATs o § ST

F form s R ST = iR

1.8.15.7 YR WX T &l ASUH HT HEGIAAT % ATHAT T AT

1.8.15.8 AAATEH oA | qRaAT TegH e TITH il SATHT ATRU THF ATA T, AT T2T g 3T et sraer

ATTHTA 1 & FTA 6 TTALTT FATT TG

1.8.15.9 a1 F 3fi¥ a¥ & F YSIforaw IcuTal it I e & forw Iwanr forw o 2R grefar awat & 3fom & =

FOA T T H qeet AT 7 TR o forT qarie seRt F wra aTer g IR 7 7T fRAT St AR

1.8.15.10 za srfafiaa, o¥7 3T 9¥7 gr2a¥ & T si/sraar e gy oomd 7 g8 &34 it aqarsi &

TTALTAT % |1 ATSAAT FIATEIT ITHLOT F AT AT AU

1.8.16 STFHIIT ST THF AT TOITAT

ITHL SA1¥ FAT AT TOTAT STAIAFHAT o STATL TFT T | TEEHEIM TUITeAT, FRF=107 ateq et & forw 3o arg

AT TOTTeAT BreT AU R Hiew & = ATt T2ar SR & 9 areft arg e w1 SUFRT T ST 9t

T REET, AT AT ATdel Y SEEHE U STAY A SUAsd FATS AT+l ATRU| AT AT T ITTRT FHAT ST

FTewl Tere R sr@r arg $=or & e U Y97 999 HiE & Trauas g VI & e a=qmaT s s

o ST = TR

1.8.17 YT AT (TAHTSH)

AT IHA F o TALT AATH 3T I=7 TqT AATH Hehelsh %l 80% AT 85% FAT FT ATATHT &THAT I¥ T SATAT

AT Jo7-39T Hhadw ST I S Ieaared [Fa0 w7 § S\ & S A0l qeaared gIai e

AT FTed (SATATAT) (ATIFAHAT ST ITHTEFAT o THET) Fl IoF T FATH & YT T 98 HT (ST ST

1.9 FTEAT ITHIT X fAL«Arwaqrd

1.9.1 R F AT STATAHIA TeSTST (STALT) Fit Flramg

1.9.1.1 T T, IS g T A T TAT AT T F AT ASSTST TUTSAT T&IT il FAT ATR0 ST

FIT TORAT qRATIES dF ¥ AT AU TATAT FT ATITARTA ST Fd THT ITHI KT AT & foI0 sraegh

STHIIT AT GISHT THT THAT TT2H qa 4, [FHEA07 a1eq ofiT Uil agararelt aredl & ST esTsd F2 g1 ST

1.9.1.2 ATITAFRTATT AESTIT TUITEAT hl FEF 6 T O & F FH F FH 2 TIH & TATTAT (6T AT =TT e 7
U R T fafeeT & arge & § oY @ 999 w299 & FAA w7 § FErAr e Arfa )

1.9.2 T HAAT FA a1 ST

1.9.2.1 T9E ATIH & & H A gL Had 1@ aTel el SUHIIT STIAT TISTATSH & TN &l THA e a1 6t
TATIAT & HILAH & ATATa<ol § qIIHTT & G+ & HI07 [ahid Acaterd 819 & (o geeqr i Sruaft| Eemar v
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ReaTst &A1 =red s & SIeT SR, S N SUgad fHdT arel 999 &6 & ST gl TS it ®19ET & forg
FraredT F fREamst i v gurTet, Set off Uy g1, ¥ SIET ST AUl 39 et ® AR ared | aH|l Y
ATSHTALNT ATed B ATU| THT T ArTEALT ATed (FATENH T TTIAREH) F ol Gof Tge ATl

1.9.2.2 FAAT YUTAT F IUAY 7 g9 UT AR aqTed & RE=Arst 1 g & 3 Hiex (FgAaH) Fa¢ it S=18 § srorar
15 "o o =aT9 § ga9 FHT 9T, S AT gregrarad & ATt €9 F o & oo orfdew g, #v araraor § suw i
AT AT § FIST AT AT TH ATHA § TUHAT F STSACH | ASHAAT ATedl il AEeTahdT dal grdil =He 757
# et faeg o2 fAeuer 3 | v R g awmar ST =t [ & aut w1 aret arege e a9 sy 78 uE
21 Tar gl T g eaer =0 w6 & swmar ST =fu G a6 area wi sow uw a8 T Bm & e et
TALTSIT ST HEAATHE IR F T F AT 3T HiZd 2l [T ¥ 0 (T T g a7eT) 7 9 92T % 9% e
FY AT AR

1.9.2.3 T T FTed TTAT TATT STHAT ¥ HAGALTATT AT AT ITHL [ Tg FATAT el o6 [olT AT ST
L L 7 e i 2 S B s L o T 1 e = T 7 1 B i e T R o B e e = M | e o
Fferhaw T Y= J19 g a7 ST A Ao & foru fetfa g sfdeaw = y=mee g9 (e
2 T /& 1.2 & SaTag srar THUsdY 7 10% & SAter & avrEw 14, S off 79 21, AT A7l

1.9.3 97 &

AFEY aTed F REATS il IUTFT AHAT % AT ST & ATAT sl SIS TUITAT & T q¥E SATST AT AUl Ff
TS AT IUTT AR Fh0 1T g AT T8 S | o1 eI TOITedT & T g % TROmTHea=T 37+ gid arel sTiaferd
T BT IHTAA T WSTLT LA il TATCT AHAT gl AT

1.9.4 T FLAT YorTeAt

1.9.4.1 TITSNHT STIEAT THRT ¥ IT 7T FoH [Seaed AT gie (Soaed TaaT WIH 3 gie fSeaed &l 47 A< § FqF
] | TITAT SATHT ATRT qT1H 3T A G2 IS HT AETHISH AATH a7 36 oA1¥ / AT IfHe a2 g1 A0, raems o
BT ST TH 3TN AT AT ITLAHT TOTAT SIE AT AT o o7 ®BTH TOITest 36 |12 ST ST A1)

1.9.4.2 Fhae, STATH ST TTUT F YTATT a1 =7 Fwer, wrex Fg=or . (vaeheft) Fer sfie swafar #e,
FA GISAT AT § A TAAT 9 HAY FeFeT ITAsH FIT AT AT

1.9.4.3 Tl % T AZAYUl TATHT & o TATH THTL 6T AR STATH TUITAT 9T AT ATRY 2 37 FAg=ror w°ex &
ETIY FATH U T ThIFd a7 ST A0 et qqastt srorar =fiae weoet § fFom A= w1 § B
T ST AR 92 AT & &F BTH & Agcd Ul eIl | Zid 9 qragret & a1 S F1d qige 6 eqraar it
SO 3fT SH T FAT FAATH T F G712 SATST T AR

1.9.4.4 TITATT ATHA ARTAAT TOITeAT &l F==07 Foed§, o= Traw T It Foeq, 97T T & FFAL Fel, AT

T, AT STHAT &7 Ak T9=1 6 forw = o s =z

1.9.4.5 ®MAT qTeX Fea% & 1T FAL greead, dd I F HIAIET AT FEAT qET TS I S 91 3T
AFATATONT qTed TEAHT oF AATAT THT TEIAT T I FLAT AT AR

1.9.5 Yk werdish wmia<or ¥ forg argy i sraegsar

1.9.5.1 97T TOITeRt T TUEUHE ft 31.3 F ATETE qATAT AT AR TEISILLA TOITelt TASTSIT T UH JTIHTT 9T
TET STt TeAdist &1 arsfi=r are, qreq e arer & srfars 7 21

1.9.5.2 9Tz Hed ATt AfFder aTame F qAfad g # oA § T@d gu aqT SEr =gy, Sew o
FRsTTes ot T 81 9 T ATHIAT S AT AlgT, 37E T, AYH AT 3T gAaT UeHAaH HT et 13T § ST
TRl FohaT ST AT

1.9.5.3 9T i1 ATed 3fT TETTH STHLUN &l SATAFHAH T T ATTH, Tgl Trg SEAHTA [6AT AT §, T TATT 6
forT ST ATHEAT & AT ST AR

1.9.5.4 AT | AT AT T AT ATRY 3T Tg HEH TF ST ATGU| SALAAT 3T FTEH TOhT Taret
BT AT TAHAAT & Tl T 1 6l qAg &l T F T4 % (o0 39 9¢ 3= & F 97q =F@TE AT A8
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1.9.5.5 & Fiee IS0 &l TG TTHTE! ST @TAT, G 3T AT AIEAHT & [T AT § df 390 TETA1ET %
H 37 e 7 g FIET AT AR

1.9.5.6 ST WSO Fvx | FATH THTT & IATET T T@@Td 36T SITAT 8 a7 e Y1 & 3<ATE o (o7 qreqare-t %
faferee e 3w 3awrs 9 A= R ST =t

1.9.5.7 TIRSTYETT & FTXO Iqw B AT AToF ATY 7 A ferferd v srorar us & srfers wgfa &t agraar & @
ERIEIGIEIEY

() wreeRor SrorTeft gTeT Rewarr
(@) werafar g e

1.9.5.8 FINT ATEAH F @IE I T TETATST H AATIF &1 a9 F Hhds & &7 § AATARA AATH TSI HT
T AT ST = TR U

et @
AT ST ST

2.1 9T ST SaFr

T AT 3T STHLOT, ST 37 AIAHT 6 AT (AT hEl IO TOredt F7 T 96 994 8, % [Sore i 741

AEeTFRATA F 39 AFFAT F ATE TAET AT AMMRT TAT T Fifed Fiawad qav/sraar [arr adiswt & o
STFT ZAIT| I 9 qET Sraedamd’ = o e 157 7 Aquras fBhar s

2.2 ofiT SreraTg § TANT g T

T qAR! AT FoT ALATSATT TTIATT T2 FeT TATAT ATTHIT T2 Feal § TIFT g ATl a0t § FFH qIOAE T2
AL T T TS | UHA % (oI 7o FE=1T 07 2 AT

2.3 gt fafafeat

wuHUHS f131.4 F ofHer @t oiw fAfAfs=t F srerar seay-1 § gEag @ttt # v off i areaerzat Soaea
EIESIHTEA qTETdATE T Haer gragrsi F1 9N a9 & forw @t urew gewt % Ffawio & fou wfwmr G
ST

2.4 THT qIET

2.4.1 arza qrew fafarfte udiers suer soare fAfafte @ (fromue) — 2 a1 g9Fe F I9&T v gregrared

TTEATEA TOTEAT H TN o [0 FTET & A3 3T Haqa i, TAagT doss (35609) AT TS A Al IS a
a7 Zforher FeeT (THUSSUS AT THUSseqU) gHT ATRUI

2.4.2 F=d FAET & a9 TST FI T Aioahd HaT § ITAN Tl AT T ATRU| T e rTad qreaadrsdi & oy
T AL HT ITST % STTRT AT SATATT Tl &f ST

2.4.3 wdtans fafarfte 5uer & srqam AT sofaes Joes uTe =9 99t & sTae
-1l % it fafAtase srfafiera sraegerarstt 1 o @1 F:4

2.5 FIE THEFET

2.5.1 ¥ AT Tl % o1y Fre qHewe (H12) F srferwaw dar e gnf:

FTT THFET FTaT dcd TTT TI2T
>0.12% &I

CE(IW) = C + Mn + CrtMo+V + Ni+Cu

6 5 15
CE(IIW) &7 < 0.40% EINT
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FraT qca arer 977 < 0.12% ZHIT

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

30 20 20 60 20 15 10
CE(Pcm) §=7 < 0.20% &I

2.5.2 9127 3T 1T F 100% F forg sregrarfas aderor B smoam arew % B 3 o seemaitaes adveqor sifqemd
Bl
2.6 e gregr o=

ST a1 HT SEAHTA 0k 129 (e § A3 G131 1 T2 Eeied &9 § S 0 A1 ARG ST ATHAT IS F ATI93
95% THUHATSUH & a¥Ta¥ g7 a1d GaT Fedl gl &7 Sire areft asft s &7 9r2ai v E<=457 fa.#f. (18 9)

AT AT IS & [oI0 S= Ta7d F7 & FF 5 Ghve qF @1 ST e>457 Tt (18 9) afgd aesge =T &
ST Z&TF T 10 HHe | FH A5l T&T ST

2.7 %Fa< FIIAT
FET T AT qT2dl & TUAUHS 4T 31.4 § Faia ST Fadar 6 saeTHwal & =T g1 A0l
2.8 i #it AT T AELIFATY

2.8.1 FTE T qTUT TAT UANUH 2 39 3iT THF 92 A 6 AT T "qeahl & (o7 gi=r it Asedy F7 i
Ted IF g TAT FATT & AT TGTH A o (70 6T SO @i it At G (AT T SJaeiiod 31 9o9)
1 TRSTe AT a9 oY =gAaH RSTeT araaT & e a2 [Rgiia fBFar smom

2.8.2 FTEA T TT2Al ST TN 2 29 THTT Gie STFuiT % forg @iy weeft qgz fAervare sfard 785t 2
2.9 AT Al T I

AT STg F AT 3 THNT T AAfT 72 2

2.10 uTEY i fRféa

=1 Rt ¥ srqaer - 11| § e ATt % oo i are shw fRtEr &1 s fRm smom)

2.11 Iu=eor fafarfreat

TH HIAF & Aqad-1| § TATaG TTH1 6 TqET HHd GelogH Y TTdH ITITg IISaaATs § TIFT g aret
IYFOT SfF TR ZhT

ATEAT 1T
ST JurTeft T i< hfarsher

3.1 9=

3.1.1 =z 9w ® fiae f arsfusr £ g i swfar F oo grefuT soret £ wfaerem, wamaEr i o
Teeft srareTshaTd oA § S a9 arsueArse Yorrferat v st fRear 8

3.1.2 AT "aterd faet ar oMt & forw a4t arsfur gt w1 Rerge T, Hehee, sofua, S= ARy # e
(TuETHT #131.3 s72rat 31.4) F ATHATT AAeTHAT F ATAT AT AT T T o6 srezram [fdee 7 fFar smo, ==
e ¥ e sraeasward getaa arefu e siv afasmr At § Afdse smasaswarst 1 @ #3

3.2 GERT

3.2.1 fAAferferd AT, ST @] g7, &7 92+ forat Susm:-

TTEUES #131.3; T qreuT
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TUHTHE d131.4; T ZrEgraradl d¥ o= a2 qarei & forw qreverre afiag gorfer|

TrguHRS VIII: SITET U g A9 A

AAETAST-THEIET-141 Tl FT ZTESIRTa TETATSAT % TorT Afvrehedar i fwfor £t sravasar)

322  UErferw o7 YSIforaw SeaTE qTEeTed § SUANT At T arefur arft 3q AR a1 % e g
3.3 grft

3.3.1 9T A=t F7 G |fEarst o At § @ffese sraeaswars #1 a&dt & @ffEq e 70 gu 39
TS % forw A o o Ay arefi |l R (froaes) strar area arnft g (@Froaoe) T ameef
farforfeeai 3 srqame faraT sTosm)

3.3.2 Hfarerer s oot % foro srqfe & € arefur el f sawre, e, sita, feEon, aqr aeme i et
S FAreror i TR e Fee A fRaT ST

3.3.3 Thfarere srorar fAwior & forw |ree u¥ guailt g9 u%, ST ST §err TRt w99 $fiT Fwratteaa T
STTURTT ST e {3 et S| Jorret =meg A8t g1 S|

3.3.4 qrzfu ST qrsfi T weai ST SUHTT T THRFT TET SATOIT JAT TG0 STFhuorar fie/aT & ¥ a=747
ST

3.3.5 FET T T TANH Tl Al il Uk AL F T gI & TAI % (7T ST T@T ST

3.3.6 T TRfdT i IUFIOT FT W@ % I AU giF & F=TaT STuT| He T S aTdl ddgi e Fie gu
et a7 e eame T ST =t

3.4 ®faherT

3.4.1 9THTT MELIFATY

3.4.1.1 FiEhere AT T TG ATHIIIT 3 STHII F G FTF FF o6 AL AT 7T STTosm)

3.4.1.2 f= stz wigd arefT & S o a9ft agras Iwsheer THT TRt F R0 S ars s 9Tt & 3 9T gl
3.4.1.3 UT=T T HIET T I AT FT w1 vuawAS f131.4 F Fqa AT SO ST TEqreast FETEd
AT FATAT SATUAT

3.4.2 3feeT ik waEEr

3.4.2.1 |t IfeeT oiv Az-FAmrerawrt oo (TaSEr) SugEd fRSrea srorar Siawes #e & SAqae RN aaqar,
gt fAfarfteat i =7 v 7 B G st & sau it F v, sudsg ) afeeT ghbEare ®
AR IULFT Afee, AT GHAT, TEar-IF T (TR, T # qeAha Ud S, e
AFLTHATA ARG IcaTa TEEA, THRTIAT 377 77 Feed Faeft Arae & smgfea omfae g1

3.4.2.2 g ¥e AfceT Meed SIE, AT gregeeied = & AT q5! 8, F 100% TSFUTHN F ATT-ATH A HIH

THATRL 6 FIT T4 0l STOIT| Fiohe doe TS SISl 6l qe ded Feqo qgfd a1 99 Faea 0] =eor T
FIRT ST T ST

3.4.3 =9 ST AT

3.4.3.1 TA-ATA AT 3T ITFLUT & ATATYF THT, AT 7T F ZEATALT & I BT AT 8, Tl AT 3T / 4w
TT FEATALO & Tgol Hferd T@AT AT AT g2T foraT ST ATfeu| UEt araiigy v afeesr & e Aatarst i
Tt T Tt & F TRATNT B Sram Jrfe o UHr /) i Ao F 0 JU=TT S Al
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3.4.3.2 STF T AqHITET TN e AfAfEeet &t #=a= 78! BT Smar, a9 T 9127 9 tauas §11.20.1 F Jq9sq
ZIT| Tsft A F7F T /IS, TE 94T gie Eiede % a1g TR ST, foheq STet VAT #3341 999 751 ©, ag1 90 qLear
JaTT T ST

3.4.4 TF-Hishes IS I & STATH Haet [H=ror
3.4.4.1 TEHAHE T vqa w1 saftad qi & 7 giafeaa w7 gu fFar soar G sifam woraar a8y gef

TSI ATHTT ST (S(TT) ST, TisreheTe ST i< / ST e e, ST & e & & wiererae w1 & foru
FaTe TR T B, § U dgaefiear i et B s

3.4.4.2 73 Hfsrehee TS FIAT T TATIAT § TF AT FHAT STUIT TAT FLATHS Tq (ST AF9TFHAT gRIT) TEMTE Ta
e it STua

3.4.4.3 9T TIAT T SATTTF TETS GTST FATIT ST2AT GTESl SIS FIT T SATUIAT

3.4.5 9ITET FAFT
3.4.5.1 &Y, aceiied, MoIed, Aifided T Ieimaul T8 FAF 1 Hl ATET FHAFAAT & (70 AR ATHTT ITAE
FATAT STUAT

3.4.5.2 fAfarfeat sfiw srfveT g sMaeT® EEr0 9T srorar Fl e e it qaedt § [fga g =10 (39
e for fafafaee 7 fram ST) i g i ormat arew 31 At =it avg & fhe w2 & forg g stroam)

3.4.5.3 frama R, femT i adieror gt gfefesa @ % o gamEr gedaar guar sa% ToT g9 i
ST § A F Ugd w9 F w9 30 AT, F 2 JAT 1@ g 99w S Sgi-Fel /99 g, 0% # e § o |
TE SH UF &f S &l a1 AT AT U1 oS 3T = & T9=7q % &l ©478 €9 | 9 F (<37 AT, 320 *
forw arsfoT |t & 3o R gat storat orq #T 2Te SRt ST A1)

3.5 TEfUT yeuTa

3.5.1 9T

Tt IO F SATIAT & Tl g ATAT el o Tory Si= o Srusit for o foret wohre o sguant & q9d &l
3.5.2 qrfr &t Searar

3.5.2.1 qT=9-FT4 T AT * oo fReifa s g & senfua G smom)

3.5.2.2 TS ATeae Fl UHaH ~qAaq @l AT, Theq g Faior & S0 qster o srerdrer i arefu & sreafees
AT & FLAT {0 g2t gET AUl

3.5.2.3 UTET FTA &I ATSH 9T AATAAF AT STAd gU AT AT FAAT STFLI % Tk A< Al o F F9d g foar
T 7 wrf % fohe fear stroam

3.5.2.4 Fft TEATE UTST TIA ¥ AW, S IATIH, TEET TAAT FATIT, T8N T ATS % oI 819 2 8, gerd
T TeaT & for faer qie w2 ferfeea frar strom)

3.5.2.5 ot areat Fr T ot T S=Teor F S T, THIEAT O THT  g¥iea T S
3.5.3 Five Wi

3.5.3.1 STEFFAT & Tge Feiord T 7=l qvg F |19 AT JATWRT 3T TqH FT T2-Fe qel g1 ATRU e S 6
srg=ar | fardT TeRTe T areT 9g =
3.5.3.2 worsi| &l ToReT T TohTY 3 ST, e[ Srorar v Sguahi & 9% S qad T@T ST St @ oA Bt sie-

STETEEAT % FALT 3 AR FATAT ST Sr|s 6 e areft =1 9aqg Tehe I UH-TA g1 a7 T6F a1 7 T8
THTA alo 290 F ST ST
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3.5.3.3 AT FisT &l fhe F7d ToT STIE &1 98 F37 | 0d I @[ ST A8 4 (i) qee TS BE 6 GHH0 90
AT | TH TFT 211 (i) TTEhe T F T8 &7 Tl a8 & a1+ €5 g 2l (jii) TEhe T 37 Jgaq & fow
TATT AH AT AT AT

3.5.3.4 TSl FALN HI ATed AAAT ITFHI F THT FAS FeAaed I¥ T T G910 T@T IO ST qF o & qTelt
qTE T & STTew % forg §ame 7 g1 S

3.5.3.5 A 9IS HAST o STHT ZIF T Uehel o (7T STHLIT I T SATH sAFH, TIS AT sATSS F TR STTUAT
3.5.3.6 FAST SIIE &l HTARTT FHT g2 &Tq I ATEhe STAAT GTq T T STHT TTEhe T TIRT Feh 91T STTUAT| AT
vraved offe sraat REFES TTehe T ST 98t R Som)

3.5.3.7 AT AT AAAT AATA Alg H a1 [T ST FAST I TSI ST TZIToraH ITATEL F qTSTaATSd § ITANT
Tel T STm

3.5.4 wisT ST & oI a9 gamet ST

3.5.4.1 ST FeloTd &l qATE AT STHLU (IITL & o0 T8, FHLAX, 2XaTe ATTS) & SIET SATUAT, T ST AT ATl
Foror® T UH e FH F Tgof THTHa< 3 ared |Jrer # fohe foha strosm)

3.5.4.2 ATHT & |, TATd Had aTel STHLIT T Felol &l SIS T HH AT 6 T B ATAT AT3AT 6 TH-ga¢ &
STIE T TUITet 3 qT g1 9% STad SiTE T T 9 Tl ST &1 (1S 979 (euor & Tefie gl

3.5.5 TEhed

TTEhed T A, WSO S TaraaT FAtiare & Haer & e i S| TMered w1 I9: STANT Toi A7 ST
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PETROLEUM AND NATURAL GAS REGULATORY BOARD
NOTIFICATION
New Delhi, the 12th February, 2016

G.S.R. Infra/ T4S/ P&PPPL/01 /2014. in exercise of the powers conferred by sectionfah@ Petroleum
and Natural Gas Regulatory Act, 2006 (19 of 20@),Petroleum and Natural Gas Regulatory Boardbyemeakes
the following regulations, namely:-

1. Short title and commencement.

(1) These regulations may be called the Petroleum aatdril Gas Regulatory Board (Technical Standards
and Specifications including Safety Standards fatrddeum and Petroleum Products Pipelines)
Regulations, 2016.

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

2. Definitions.

(1) Inthese regulations, unless the context otherraigaires,-

(@)
(b)

(©
(d)
(€
(f)
©)
(h)

(i)

()

“Act” means the Petroleum and Natural Gas ReguaBmard Act, 2006;

“ASME B 31.4” means standard covering Pipeline Brortation Systems for Liquid
Hydrocarbons and Other Liquids referred to in ArurexiV;

“Board” means the Petroleum and Natural Gas RegyldBoard established under sub-section (1) of

section 3 of the Act;
“pumping station” means an installation on the pilpehaving pumping units to boost petroleum
and petroleum products pressure;
“intermediate pigging station” means an installatiaving facility for receiving and launching of
pigs for pigging operations;
“onshore” means areas other than offshore whicHl $bem the scope of these regulations.
Feeder lines from / to jetty or other storage posttall also form a part of the onshore pipelines;
“operating company or operator’” means an entityagegl in the operation of petroleum and
petroleum products pipeline network;
"petroleum” means any liquid hydrocarbon or mixtefehydrocarbons, and any inflammable
mixture (liquid, viscous or solid) containing anigdid hydrocarbon, including crude oil and
liguefied petroleum gas, and the expression 'petirml product' shall mean any product
manufactured from petroleum;
“petroleum and petroleum products pipeline” meamg pipeline including branch or spur lines
for transport of petroleum and petroleum productd scludes all connected infrastructure such
as pumps, metering units, storage facilities agioating, delivery, tap off points or terminal
stations including line balancing tanks and tankesmguired for unabsorbed interface essential
for operating a pipeline system;

“right of use or right of way” means the area ortfmn of land within which the pipeline operator
or entity has acquired the right throudte tPetroleum and Minerals Pipelines (AcquisitiorRajht

of User in land) Act, 1962r in accordance with the agreement with the lamsher or agency
having jurisdiction over the land to lay, operated amaintain the petroleum and petroleum
products pipelines.

(2) Words andexpressions used and not defined in these regatatbut defined in the Act or in the rules or
regulations made thereunder, shall have the meamagpectively assigned to them in the Act or ertliles
or regulations, as the case may be.

Application.

(1) These regulations shall apply to all the entitistharized by the Board to lay, build, operate opand
petroleum and petroleum products pipelines under Retroleum and Natural Gas Regulatory Board
(Authorizing Entities to Lay, Build, Operate or Eaqu Petroleum and Petroleum Products Pipelines)
Regulations, 2010 and any other petroleum and leeim products pipelines including dedicated
pipelines.

(2) Definitions of design, material and equipment, pipsystem components and fabrication, installaioc
testing, commissioning, corrosion control, opematiand maintenance and safety of petroleum and
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petroleum products pipelines network shall be itoadance with the requirements of ASME B31.4 except
in so far as such requirements are specificallyceled, replaced or modified by the requirements
specified in these regulations.

4. Scope.

(1) Requirements of these regulations shall apply ltexsting and new petroleum and petroleum products
pipelines.

(2) These regulations shall cover pipeline design, n@seand equipment, piping system components and
fabrication, installation, testing, corrosion cahtroperation and maintenance and safety of petnole
and petroleum products pipelines. The pipelinetutde dedicated pipelines for specific consumers but
excludes offshore crude pipelines, onshore well fieeder and collector pipelines.

5. Obijective.

These standards are intended to ensure unifornicapph of design principles and to guide in setatt
and application of materials and components, egeifinrand systems and uniform operation and
maintenance of the petroleum and petroleum prochiptdines system and shall primarily focus on tsafe
aspects of the employees, public and facilitiesoeisted with petroleum and petroleum products
pipelines.

6. The standard.

Technical Standards and Specifications includingtgestandards (hereinafter referred to as Standard
petroleum and petroleum products pipelines arehé@ule | which cover Design (Schedule 1A), Materia
and Equipment (Schedule 1B), Piping System Compsneand Fabrication Details (Schedule 1C),
Installation and Testing (Schedule 1D), Corrosiaonitol (Schedule 1E), Operation and Maintenance
(Schedule 1F), Safety (Schedule 1G), MiscellanéBokedule 1H) as read with Annexure | to Annexure
V.

7. Compliance to these regulations.

(1) The Board shall monitor the compliance to thesalegmpns either directly or through an accrediteiddt
party as per separate regulations on third pantjocmity assessment.

(2) If an entity has laid, built, constructed or expatidhe petroleum and petroleum products pipelines
network based on some other standard or is notimgettte requirements specified in these regulafitives
entity shall carry out a detailed Quantitative Riskalysis (QRA) of its infrastructure. The entitiiadl
thereafter take approval from its Board or highdetision making body for non-conformities and
mitigation measures. Approval of the Board or kgthdecision making body of entity along with the
compliance report, mitigation measures and impldgatem schedule shall be submitted to the Board
within six months from the date of notificationtbfese regulations.

(3) The continuation of operation of existing petroleamd petroleum products pipelines network shall be
allowed only if it meets the following requirementamely:-

(i) The petroleum and petroleum products pipelineseaysthall have been tested initially at the
time of commissioning in accordance with ASME B431The entity shall have proper records
of the same. Such test record shall have been falithe current operation. Alternatively, if
such a record is not available, the entity shadldpce in service test record of the petroleum
and petroleum products pipelines network havinghtiested as per ASME B 31.4 or carry out
intelligent pigging survey alongwith fitness forrpose report:

Provided that-

(a) the entity shall submit self-certification in suppof meeting the above requirements within a
monthbut not later than three montbgnotification of these regulations;

(b) certifications referred to in para (a) shall be edor petroleum and petroleum products
pipelines in construction and commissioning, operaand maintenance. The self certification
shall be submitted to the Board with mitigationrpénd implementation schedule;

(c) the critical components of the system as identifigdhe Board for such existing networks
shall be complied with these regulations withinexipd specified at Appendix from the
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date of coming into force of these regulations #relauthorized entity shall maintain the
integrity of the existing petroleum and petroleurnducts pipelines system at all times in
accordance with separate regulations on Integrimadfiement System; and

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

8. Default and consequences.

(1) The entity shall provide a system for ensuring clisnge to the provision of these regulations thioug
conduct of technical and safety audits during thestruction, commissioning and operation phase.

(2) In the event of any default in sub-regulation (the entity shall qualify as defaulting entity undbae
regulation 16 of the Petroleum and Natural Gas Regry Board (Authorizing Entities to Lay, Build,
Operate or Expand Petroleum and Petroleum Proéigidines) Regulations, 2010.

(3) In case of any deviation or shortfall including asfythe following defaults, the entity shall be givtime
limit for rectification of such deviation, shortfatlefault and in case of non-compliance, the eistitall be
liable for any penal action under the provisiongha Act or termination of operation or terminatioh
authorization, namely:-

(a) if an entity fails to comply within the specifiexne limit of critical activities at Appendix;

(b) the entity defaults three times under regulatiorofithe Petroleum and Natural Gas Regulatory
Board (Authorizing Entities to Lay, Build, Operate Expand Petroleum and Petroleum
Products Pipelines), Regulations, 2010;

(c) the entity is found operating the pipelines beytimel maximum allowable operating pressure
(MAOP) conditions (either the original or de-rafg@ssure);

(d) the entity is found operating the pipeline systentheut conducting the hydro test as
mentioned in these regulations; and

(e) in the event the installation is found unsafe todperated as per the third party periodic
inspection assessment and compliance is not achigitkin the notice period by the Board.

9. Requirements under other statutes.

It shall be necessary to comply with all statutauies, regulations and Acts in force as applicaiid
requisite approvals shall be obtained from thevesie competent authorities for the petroleum and
petroleum products pipelines system.

10. Miscellaneous.

(1) If any question arises as to the interpretatiotne$e regulations, the same shall be decided bgdhed.
(2) The Board may issue guidelines consistent with Abe to meet the objective of these regulations as

deemed fit.
APPENDIX
List of Critical Activities
In Petroleum and Petroleum Products Pipelines
Critical Infrastructure or Activity Time period for Implementation plan
Sr. or Processes Implementation
No. and Compliance

Test record for radiography, ultrasonic
1 test or other applicable NDT methogs 6 months to be complied within 6 months
(as carried out before commissioning)

Hydro-test (as carried out before to be complied within 6 months
2 commissioning) Report as  per 6 months
Regulation 7(3)

3 Pipeline cathodic protection record 6 months | to be complied within 6 months
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4 | Pipeline As-built records 6 months | to be complied within 6 months
If the pigging has not been done for more
than 5 years for sour liquid petroleum and
Intelligent pigging shall be carried out petroleum products pipelines and 10 years
5 to detect metal loss for the pipelines|of 2 vears for other liquid petroleum and petroleum
size 6 inch (168.3 mmgnd above and y products pipelines, then, the intelliggnt
length of 10 Km and above. pigging shall be carried out within two
years, otherwise relevant records shall| be
submitted.
6 HSE Manz?\gement System (including 6 months to 12 To be implemented
fire protection system) months
. . ) For control room, switch gear and battery
Environmental friendly firg) .
7 S 1 year room, etc. (CQ@is acceptable only for
extinguishing system for closed space. i
unmanned station)
8 HAZOP shall be done for all the HAZOP to be carried out and mitigation
pipeline facilities plan to be implemented

Note: For Sr.No. 1, 2 and 4, if documents are not akbgl@r maintained, certification by the Pipelineddeo be
submitted
Schedule 1

Technical Standards and Specifications including Saty Standards
for Petroleum and Petroleum Products Pipelines

Schedule-1A DESIGN
Schedule-1B MATERIAL AND EQUIPMENT
Schedule-1C PIPING SYSTEM COMPONENTS AND FABRICATION DETAILS
Schedule-1D INSTALLATION AND TESTING
Schedule-1E CORROSION CONTROL
Schedule-1F OPERATION AND MAINTENANCE
Schedule-1G SAFETY AND FIRE PROTECTION
Schedule-1H MISCELLANEOUS

Schedule 1A

DESIGN

1.1 General Provisions

1.1.1 The pipelines shall be designed in a marhvaransures adequate public safety under all donditikely to be
encountered during installation, testing, commisisig and operating conditions. All materials andipments shall
be selected to ensure safety and suitability ferabndition of use.

1.1.2 The selection of design for liquid hydrocarlgipelines shall be based on the fluid propersesyice, required
throughput, operating and environmental conditions.

1.1.3 All components of the pipeline system shalldesigned to be suitable and fit for the purpbseughout the
design life.

1.1.4 Cross country pipeline of size less than MR&h shall not be used.

1.2 Other Design Requirements

All necessary calculations shall be carried outvéoify structural integrity and stability of the paline for the
combined effect of pressure, temperature, bendiad),or pipe interaction, external loads and otkevironmental



68 THE GAZETTE OF INDIA : EXTRAORDINARY [RART lll—SEC. 4]

parameters as applicable, during all phases of Work installation to operation. Such calculatiahgll include but
not limited to the following:

Buoyancy control and stability analysis for pipelisection to be installed in areas subjected todfteg or
submergence.

Crossing analysis of rivers by trenchless techrigueherever sub-strata is favorable for such mesthofd
construction.

Evaluation of potential for earthquake occurrenten@ pipeline route and carrying out requisite éts
analysis to ensure safety and integrity of the |pipesystem.

1.3 DesignTemperature

1.3.1 Appropriate temperature range for designipélme or piping system shall be determined basetemperature
of liquid hydrocarbon proposed to be transportédrough the pipeline, ambient or sub-soil tempeeat

1.3.2 Maximum temperature for design of above gdosection of pipeline or piping shall be the maximexpected
liquid temperature during operation or maximum ambitemperature whichever is higher. In no caseimax
temperature for carbon steel pipelines shall beertizain (+) 120 Deg C.

1.3.3 Maximum temperature for design of buried isacbf pipeline or piping shall be maximum expectieglid
hydrocarbon temperature during operation or maxirsubrsoil temperature whichever is higher.

1.3.4 Minimum temperature for design shall be mimmexpected liquid hydrocarbon temperature duripgration
or minimum ambient or sub-soil temperature whiclh@gdower. In no case minimum temperature for oaristeel
pipelines shall be less than (-) 29 Deg C.

1.3.5 When maximum liquid hydrocarbon temperaturgng) operation is below 65 Deg C, thermal expamsiad
stresses in the above ground section of pipelin@iping shall be evaluated considering pipe skimgerature of 65
Deg C.

1.4 Steel Pipe

1.4.1Straight Pipe Wall Thickness
The minimum nominal wall thickness for steel pipalsbe as per ASME B31.4.
Wall thickness ‘t’ for straight steel pipe undeteimal pressure shall be calculated by the follgvaguation:
T=PxD
2xS
Where,
D= outside diameter of pipe
P:= Internal Pressure
S=F x E x Specified minimum yield strength of pipe
Where,
F = Design factor
E=1 for Seamless, Electric Welded (HFW) and Subeeriyc Welded (SAW) pipe

1.4.2 Additional Requirement for Nominal Wall Thickness

Consideration shall also be given to any additidoatling while selecting Nominal Wall Thicknesspes ASME B
31.4.

1.4.3 Design Factors (F)

Design factors to be used in design formula stab®per Table 1 given below.
Table 1: Design Factor (F) for Steel Pipe
Facility Design Factor (F)
A. Pipelines, mains, and service lines 0.72

B. Crossings of roads, railroads without casing:
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a) Private Roads, Unimproved Public Roads 0.72
b) Roads, highways, public streets, with hard surface 0.72 (Note -1)
c) Railroads 0.60

C. Crossings of roads, railroads with casing 0.72

Parallel Encroachment of Pipeline on Roads and\Rss:

a) Private roads, Unimproved Public Roads 0.72
b) Roads, highways, public streets, with hard surface 0.72 (Note -1)
c) Railroads 0.60
E. Pipelines on bridges 0.50
F. River Crossings 0.72 (Note -1)
G. Dispatch terminal, intermediate pumping and piggstgtion,
receipt or terminal piping and other stations pipin 0.72
Notes:

1) Higher thickness may be used if required to redsteesses or for providing stability during inlstébn
and/or service.

1.4.3.1 The selected wall thickness shall alsoHezked to ensure that the diameter to thicknes3 &tio does not
exceed 100 in order to avoid damage to pipe durarglling and transportation.
1.4.3.2 Other loadings shall be considered andigeovfor in accordance with sound engineering jrast such as:

i. Loadings caused by scour, erosion, soil movememnt landslides, installation forces, wind loading,
earthquake loading etc.
ii. Weight of water during hydrostatic testing and vaigf product during operation shall also be comsd.
iii. Consideration shall be given to the use of lowésvadble design stress if there is likelihood of eafed
stress changes giving rise to fatigue conditions.

1.4.4 Pre-operational Stresses
Consideration shall be given to but not restri¢tethe effect of the following pre-operational Isad
i. Transportation and stockpiling of the pipe
ii. Stringing, coating and wrapping and laying
iii. Backfilling
iv. Loads imparted by construction traffic
V. Field bending

Vi. Pulling load during horizontal direction drilling
Vii. Frictional load during jacking and boring
viii. Hydrostatic test pressure loads (particularly witenpipeline is constructed as an above groundllagbn

or is buried in unstable soils)

1.4.5 Surge Analysis
1.4.5.1 A detailed surge analysis shall be cawigdduring design stage considering the followingdition:

i. Closure of sectionalizing motor operated valve (M@YROV or Actuator valves on the mainline

ii. Closure of inlet MOV or ROV or Actuator valves bitstorage tanks during receipt
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iii. Closure of any MOV or ROV or Actuator valves in theivery pipeline
iv. Stoppage of pump(s) at originating or intermedpatmp station

V. Closure of valves during emergency shut down

Vi. Combination of the above

Vii. Any other condition which can generate surge pressu

1.4.5.2 In order to protect the pipeline againsigsupressure, surge relief valve or equivalent nmegssuch as
suitable interlocks to trip the mainline pump thghuSCADA or station control system shall be prodid&he

required capacity needed to be relieved througlyesuelief valve shall be determined by carrying the surge
analysis for above different scenarios under whicurge may occur in the pipeline. The set pressiuserrge relief
valve shall be such that in any case the overpresauthe pipeline or connected piping system dussexceed the
internal design pressure by more than 10%.

1.4.6 Anti-buoyancy Measure

Pipeline crossing water bodies, marshy areas, swaang areas with high water table, etc. shall keclodd for
buoyancy and if required suitable anti-buoyancy suess such as continuous concrete weight coatimpicrete
block, gravel filled geotextile bags, anchors, @aged pipeline cover, select backfill, etc. shallpgoovided. The
specific gravity of the same under empty or inatadh conditions shall be minimum 1.1.

1.4.7 Corrosion

All underground pipes and its components shall fmeepted against corrosion using suitable extesnélcorrosion
coating or painting and cathodic protection systéthabove ground piping and its components shallpiotected
against corrosion by providing suitable anti-coiwagpainting or coating.

1.5 Location And Layout of Pipeline Installations
1.5.1 Location

1.5.1.1 Originating, intermediate and terminal liies of cross country pipeline such as OrigingtfPump Station or
Originating Station, Intermediate pump or piggingt®n, Tap-off Station and Sectionalizing Valveatfins etc.
shall be located considering following aspects:

i. Functional and pipeline hydraulic requirements.
ii. Environmental consideration based on Environmelmgdact Assessment (EIA) and Risk Analysis (RA)
study for the pipeline and stations.
iii. The Hazard and Operability (HAZOP) study and Hazsmdlysis (HAZAN).
iv. The availability of space for future augmentatidriaailities.
v.  Approachability, water table and flood level andunal drainage.
Vi. Availability of electric power and water.
vii. Habitation.

1.5.1.2 In addition to above, pipeline installas@hould be located so as to minimize the hazacdwimunication of
fire to the pump station from structures on adjapeaperty.

1.5.2 Layout
1.5.2.1 The following aspects shall be considerkilevestablishing station layout

i. Station equipments and their specifications inelgdiump tanks(s), surge tanks etc.
ii. P&l diagram for the station.
iii. Utility requirement including other storage tanikeIHigh Speed Diesel (HSD) for power generatian et
iv. Storm water drainage system.
V. Operation & maintenance philosophy of station emdpts.

Vi. Fire station and allied facility wherever required.
vii. Proximity to over head power lines. Overhead polegs should not be allowed directly above station
equipment or buildings.
viii. High Tension (HT) Pole structure, Transformers,a&e¥ and Master Control Centre (MCC) room etc.€o b

located maintaining minimum inter distance requieaetras per Annexure |I.
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iX. Requirement of space and access around the pusipdiing engine or motor) house or shed or building
other equipments to permit the free movement efifihting equipment, emergency evacuation.

X. Blow down facilities or buried drum should be lea@tat one corner of the plant farthest from angdfir
Equipment and on the downward side of the station.

Xi. For LPG pipeline facilities, Pipeline installatishall be located upwind of LPG bulk storage faeiit

1.5.2.2 Minimum Inter-distances between variouicatefacilities and utilities shall be as per Annex|.
1.5.3 Piping Layout

1.5.3.1 Station piping may be installed above gdoan buried. Buried piping inside the terminal askall have a
minimum cover of 1 m from top of pipe to finishesbgnd or grade level.

1.5.3.2 At internal storm water drains undergropimng shall be provided with a minimum cover of03Gm with

additional concrete slab extending at least 500anraither side of the edge of the drain and pipe.

1.5.3.3 Where buried pipes come above ground, tiiecarrosion coating on the buried pipe will conie for a
length of at least 300 mm above ground.

1.5.3.4 Minimum head room should be kept as 2.2 m.

1.5.3.5 Piping Layout should be designed for remmitihe piping loads on the nozzles of critical pgquents.

1.5.3.6 Platforms and crossovers with appropriatedhails shall be provided for accessibility, eateperation and
maintenance of above ground piping and equipmepteviequired.

1.5.3.7 All the above ground piping should be pripsupported to withstand operational safety resjaients.

1.6 Protection of Facilities

1.6.1 Properly laid out roads around various faegishall be provided within the installation afeasmooth access
of fire tenders etc in case of emergency.

1.6.2 “Proper industry type boundary masonry walkast three (3) meters high with an additionéldeters barbed
wire or concertina coil on the top shall be proddal around the installation i.e. pump stationp&ter station,
Delivery, Dispatch and Receiving Terminals withrpltum storage and other installations identifisdviaial under
Category-A based on the Risk Assessment carriedront time to time in line with Ministry of Home Adirs
(MHA) guidelines and recommendations.

1.6.3 For other installations like Intermediatediig (IP) stations, Sectionalizing Valve (SV) stat etc. identified
as vital under Category B and C, either proper strjutype boundary masonry wall or chain link ferciat least
three (3) meters high including 0.6 meters barbizd @r concertina coil on top may be provided. Hegre Category
B and C installations having chain Link Fencinglsha required to carry out Risk Assessment attlease every
year for review of categorization of installatianline with MHA guidelines or recommendations. Teacing shall
be suitably earthed distinctly at minimum two pkegd locked or attended for the protection ofgitoperty and the
public.

1.6.4 Emergency exit (to a safe place) with pragae(s) shall be provided at all installations sashpump station,
intermediate pump stations, pump stations with tfankn, delivery or terminal stations. Emergencyt geite shall be
away from main gate and always be available forafigersonnel evacuation during emergency.

1.6.5 At critical locations like tank farm area,nmu house, manifold or metering area, intermediédgipg station
etc., Close Circuit Television (CCTV) camera and/imtrusion alarm system having SCADA facility mée
provided. Cross country pipeline system shall hammed with following:

i. Supervisory Control and Data Acquisition (SCADA)s8&m for pipeline length of 50 km and above or line
fill of 5000 kl and above except jetty pipelines.
ii. Leak detection system with provision for identifica or location of leak and isolation of affecteelction
from remote operation for pipeline length of 50 &nd above or line fill of 5000 kl and above.
iii. Communication facilities.
iv. Emergency Response and Disaster Management PIREEE).
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1.7 SCADA Requirements

1.7.1 Pipeline system shall be monitored and cdattaising Supervisory control and Data Acquisit{®@CADA) or

equivalent monitoring and control system to engiffective and reliable control, management and igien of the

pipeline.

1.7.2 Originating Pump Stations, Intermediate PuBtation, Intermediate Pigging Stations, Intermedi@elivery

Station and Receiving or terminal Stations, Seefiaing Valve stations with remote operation cafiads as well as
Telecom Repeater Stations including voice commuioindacilities or Cathodic Protection Stations ¢aise located
independent of other facilities) should have suédield signals’ connectivity with the control sgm.

1.7.3 Application software modules or functionslsha based on the requirement of pipeline opegatiompany to
enable as a minimum to detect the leak in the pipelnd also enhance safety of the pipeline ansbpeel.

1.7.4 It is also recommended that in the Applicat8oftware (APPS) modules or functions, the follogvimay be
provided:

i. Leak Detection and leak location
ii. Inventory Analysis.
iii. Batch Tracking
iv. Survival Time Analysis.
V. Pipeline transportation efficiency and scrappeckireg module.

Vi. Contingency Analysis.
Vii. Planning Module.

viii. Predictive Module.
iX. Pump driver power Optimization.
X. On line network simulation.
Xi. Flow management system.

1.7.5 The SCADA system should be adequate (witllging any hardware to the system at Master Statiah
remote workstations) to accommodate future expangior.t. additional Programmable Logic Controll¢FL Cs)
and consequent pipeline length and facilities, camication channels, additional remote workstationsstations
etc.) without any limitations and without affectitite various system performance parameters.

1.7.6 The Communication protocol with Remote Teahidnits (RTU) should conform to IEC 870 —5-1010i4P3

or MODBUS or TCP or IP or any other available poutio

1.7.7 Master Station (MS) should have the compBE&ADA database and integrated alarm and event soynima
overall operations management and control of thieeepipeline network.

1.7.8 Control Station (CS) or RCP (Repeater cunh@iit Protection) location should not be locatedoiv lying

areas prone to flooding. It should be preferabbated in higher elevations.

1.8 Pipeline System and Component

1.8.1 Process Piping

All process piping at station shall comply with tleguirement of ASME B 31.4.
1.8.2 Valves

Valves shall be provided for isolating sectionstaftion piping in order to:

a) Limit the hazard and damage from accidental diggh&iom piping.
b) Facilitate repair and maintenance of piping faeiitand critical equipments.

For LPG Pipeline facilities, APl SPEC 6D valvestabie for LPG services shall be provided. All vahahall be fire
safe conforming to APl 607/6FA.

1.8.2.1 Station Block Valves

Block valves with remote shut off provision frometbontrol room shall be provided at the inlet (detream of Tee)
and outlet (up stream of Tee) of the pump or intstiaite pigging or terminal or delivery station pigito isolate the
pipeline from station facilities in case of emerggat station.

In addition, Block valves shall be considered adeun

a) Atentry and exit of pipeline stations boundary
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b) On each lateral takeoff from a trunk line
1.8.2.2 Station By-pass

Station by-pass system shall be provided to fatditflow of liquid hydrocarbon in the pipeline bgsang the
pumping facilities inside the station premises.

1.8.2.3 Check Valves

Check Valves shall be installed to provide automikibckage of reverse flow in the piping systenthimi the station,
wherever required. Check valves, when provided ioimize pipeline backflow at locations appropridte the
terrain features (e.g hills, steep slopes, eth3ll e suitable for passage of all types of pigduding instrumented

pigs.
1.8.2.4 Flow or Pressure Control Valve

Design of control valves in stations shall meetrbguirement of part | of API 550 or API-RP-553Al8nstrument
Society of America) S- 75.01 -75.03, IEC -60079 #83-60529.

1.8.2.5 Thermal Safety Valve for LPG Installations

Piping that can be isolated and need thermal safetyes shall have minimum design pressure of 24rkg or
maximum pressure which could be developed by teairexjuipment or any other source etc. whichevéigker and
conform to the provision of ASME B 31.4 or equivale

1.8.2.6 Mainline or Sectionalizing Valves

(i) Sectionalizing valves shall be installed whegquired for operation and maintenance and coofreimergencies.
Factors such as topography of the location, easp@fation and maintenance including requirememtséction line
fill shall be taken into consideration in deciditihg location of the valves. However, in any casedistance between
two consecutive sectionalizing valves shall notrimge than 50 km.

(i) For LPG pipeline facilities, mainline sectidir@ng or block valves shall be installed at maximspacing of 12
km in industrial, commercial and residential areas.

(i) For LPG installations, Remotely Operated $&wlizing or Mainline block valve(s) shall be prded with blow
down connection to isolate and evacuate the pipealéction in case of emergency and repair. All bdimwn piping
shall have double valve segregation.

(iv) Mainline block valves shall be installed onthasides of the major river crossings and publidewaupply
reservoirs. The valves shall be as close as pessixr the upstream and downstream bank of the aive public
water supply reservoirs for isolation of these jpmit of the pipeline and these valves must be rempérated.

(v) The valve stations shall be located at a rgaaticessible location such as near roads andlshaltovided with an
access road from the nearest all weather metadied. IOverhead power lines shall not cross direntlr the process
area of the valve station facilities.

(vi) The provisions of remote operated feature sthbe as per the operation and control philosophyet adopted for
the pipeline by the entity or operating companyr EBG installations, Sectionalizing or Block valwegh remote
shut off provision from the control room shall beyided at the boundary of station pipeline inled autlet locations
to isolate the station facility. At locations whevelve stations are combined with pump or repestations, the
requirements of safe distance and statutory clearas applicable, shall be followed.

(vii) Valve shall be installed buried and provideith suitable stem extension for ease of operat®ectionalizing
valve on the piggable section of pipeline shalfudebore type to allow safe passage of pigs. Talve shall meet as
minimum requirements of APl SPEC 6D or 1SO-1431%pecification for pipeline valves”. Isolation ofghing of
actuator to be done to avoid interference in C.P.

(viii) Actuator for the actuated valve may be sedecbased on type of valve, availability of powed groject
philosophy. Pipeline sectionalizing valve may bectically or pneumatically or hydraulically operdt Valves used
in mainline shall be with butt weld ends. Valvegdi$n buried portion shall be with butt weld joimsly, except at
the locations where hot tapping operation is tadreied out for which, buried flanged end valve rbayprovided.

(ix) Valve surface shall be applied with suitabterosion protection coating.

(x) All joints between the mainline pipe and thestfivalve on the branch, including the inlet tatfivalve, should be
welded in order to restrict possible leakage witighnot be isolated by the closure of the valve.
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1.8.3 Pigging Facilities

1.8.3.1 All cross country pipelines and feederdirspur lines and branch lines of 4" and above aimklength 10 km
and above shall be provided with pigging facilitie®@wever, pigging facilities for pipeline from @ jetty or type of
petroleum and petroleum products handled may béged on need basis.

1.8.3.2 Spacing between consecutive pigging statstiall be determined based on the diameter ofipgpaature of
pigging operation and capability of the pigs.

1.8.3.3 Pigging stations shall be provided withesscroad from the nearest all weather road.

1.8.3.4 Pigging facilities should be designed tsbigable for:

i. access to the pig traps;
ii. handling of pigs ;
iii. isolation requirements necessary for pig launching receiving;
iv. draining of carried over muck or condensate dupilgging operation;
V. direction of pigging including bi-directional pigug;

Vi. minimum permissible bend radius and the distanetsden bends or fittings;
Vii. variation in pipe diameter and wall thickness;
viii. internal coatings; and

iX. Pig signalers.

1.8.3.5 The safety of access routes and adjaceilitiés shall be considered when determining therdation of pig
traps.
1.8.3.6 Quick Opening End Closure system shalldeel dor Trap in order to provide repeated accesatinterior of

pigging system.
1.8.4 Bends
The minimum radius of Cold Field Bend shall be esable 2.

Table 2: Minimum Bend Radius

Nominal Pipe Sizg Minimum bend Radius
(inch)

12 and below 18D

14 21D

16 24D

18 27D

20 and above 30D

Where ‘D’ is the outside diameter of the steel pipe
1.8.4.1 Use of Miter bend shall not be permitted.
1.8.4.2 The minimum bend radius for hot bends diaBD.

1.8.5 Insulating Joints

1.8.5.1 Insulating joints shall be provided to &leally isolate the buried pipeline from the abay®und pipeline,
station piping and shall allow smooth passage g@4.pi

1.8.5.2 Each insulating joint shall be providedhwsurge diverters and shall have provision for klmegintegrity of
the insulating joint.

1.8.6 Branch Connection

1.8.6.1 Branch connections of size below NominglePsize (NPS) 2 inch are not recommended in byipeline
section.

1.8.6.2 All branch connections from mainline shwlprovided with an isolation valve located at aimum possible
distance from the main pipeline.

1.8.6.3 Where welded or forged branch connectioasretalled in the pipelines designed for piggisggcial branch
connection should be used to ensure that the pigtidamaged while passing the connection.
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1.8.6.4 All branch connections or side tap on tiggable section of the pipeline having diameteratgo or
exceeding 40 percent of the main pipe diametel| bbanade using flow tees or bar tees in ordegrtable smooth
passage of all types of pigs.

1.8.7 Supports for Above Ground Station Piping

1.8.7.1 If the liquid hydrocarbon piping is requiro operate below 20% of SMYS, supports or ancisbedl be
directly welded to the pipe.

1.8.7.2 If a pipeline is designed to operate assttevel of more than 20% of the specified minimuahd strength of
the pipe, all connections welded to the pipe sbeallmade to a separate cylindrical member which tetely

encircles the pipe, and this encircling memberldiaivelded to the pipe by continuous circumfeadntields at both
ends.

1.8.8 Flanged or Threaded Joints, Bolts, Nuts, Gaskand Other Fittings

1.8.8.1 Threaded joints shall not be used in traetground section of cross country pipelines, $ipes and branch
lines. Threaded joints may be permitted in the abground stations or above ground section of Stbsigonly if a

welded isolation valve is provided before it. Thaniber of threaded joints for station piping shaltb the extent
minimum. The threaded joints, after tightening, rbayseal welded.

1.8.8.2 The flange joint shall be provided wittheit spiral wound metallic gaskets or metallic rijge gaskets. Plain
asbestos sheet or reinforced gaskets or Comprésdmtstos Fiber (CAF) gaskets shall not be used.rlineber of

flanged joints for station piping for LPG shall teethe extent minimum.

1.8.8.3 For LPG installation, flange connectioringsg shall match with the design pressure of tipelpie (on high

pressure side) and in no case shall be less thars@&@es rating (low pressure side) conforming t6SA 16.5 or

equivalent. All tapping or opening shall be minim@® mm dia. The materials used shall conform to ASR®131.4

or equivalent.

1.8.9 Metering Facilities

Appropriate type of meters or other equivalent raeag device with the desired accuracy shall béalted at all
pumping or terminal stations for leak detectiorotirer purposes.

1.8.10 Electrical Installations of Pipeline Station

1.8.10.1 Area Classification of Pipeline Instabthati as basis for Selection of Electrical Equipméott liquid
hydrocarbon Pipeline Station shall follow IS: 55TRe specification of Electrical equipments shallib line with IS:
5571, “Guide for selection of Electrical Equipmémt Hazardous Area”.

1.8.10.2 All electrical equipment, systems, streesuand fencing shall be suitably earthed in a@iwd with 1S:
3043.

1.8.10.3 The earthing system shall have an earthétgrork grid with required number of electrodedl. électrical
equipment operating above 250 volts shall havedggarate and distinct connections to earth grielsate earthing
grid shall be provided for instrument and electrgystem.

1.8.10.4 Lightening protection shall be providedpas the requirements of IS: 2309. Self conducstgctures
having metal thickness of more than 4.8 mm may meafuire lightning protection with aerial rod andwdo
conductors. They shall, however, be connecteda@#nthing system, at least, at two points at #seb

1.8.10.5 Safety devices in line with NACE SP-01af7BIS 8062 shall be installed for preventing dasmag the
pipeline due to lightning or fault currents where thipeline is installed near electric transmissiower footings,
ground cables etc.

1.8.11 Safety Instrumented System (SIS)

1.8.11.1 Safety Instrumented System (SIS) is comghad software and hardware which takes the protesssafe
state when predetermined conditions, as set orralop@rameters like pressure, temperature, levieg; etc. are
violated. SIS protects against the possibility opracess excursion developing into an incident Amits the
excursion potential.
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1.8.11.2 SIS requirements as a minimum are as under

i. Emergency Shutdown (ESD)
ii. Surge Relief
iii. Alarm for hydrocarbon level in the tank
iv. Thermal Safety Valve (TSV) or Thermal Relief Val#erV)
V. Hydrocarbon detectors
Vi. High level and High-High level alarms for storagmks and line balancing tank to be integrated with
SCADA of pipeline control room.

1.8.11.3 Adequate Safety Instrumented System $faliesigned for mainline pumps, motors, enginesagé at
receiving or delivery terminals etc.

1.8.11.4 Instrumentation and control system forgipeline system in totality shall meet the requieat as per API
Standard API-RP-551 to API-RP-556 “Manual on Idat&n of Refinery Instruments and Control Systems”

1.8.12 Communication

A reliable and dedicated communication system teratt between all stations including sectionatjzialve station
with or without remote operation capability alohg tentire pipeline shall be designed and instaledi maintained to
ensure safe operations under both normal and emeyrgétuations.

1.8.13 Pump Station

1.8.13.1 Pump Station shall be designed in accosdwiith the requirements of ASME B 31.4.

1.8.13.2 No free water in LPG being pumped shathllmved as per IS 4576. Online water analyzer bejnstalled
at the originating pump station to detect any fs¢er in the LPG being pumped.

1.8.13.3 Typical facilities at a typical pump svatishall consist of following:

1.8.14 Pumps

1.8.14.1 Centrifugal type pump shall conform to thquirement of API-610. Reciprocating Pump shatiform to
the requirements of AP1 674 or AP| 675 or API 676.

1.8.14.2 LPG Pumps shall conform to APl 610. LP@Ps shall be provided with a high point vent toeshaéight
minimum 3 meters above the pump in case of no pshgd or 1.5 meters above the pump house roof top or
connected to a cold flare with flame arrestor.

1.8.14.3 All Pumps shall be provided with suctiowl @ischarge pressure gauges and transmitters.

1.8.14.4 Check valve shall be installed on thehdisge side of all centrifugal pumps wherever ihsthln parallel.
Wherever pumps are installed in series, shall lclreek valve in the header isolating the suctiondiadharge piping
connection. The last pump in the series shall lehexk valve on the discharge piping. Additional coon check
valves shall be installed in the outlet headeref $eries pump configuration. The suction and digghside of the
main pumps and booster pumps shall have actuateglsva

1.8.14.5 Minimum flow circulation line shall be pided for booster pumps or main pumps in line wigéisigner’s or
manufacturer's recommendation.

1.8.14.6 Mechanical Seal with seal failure alarmd #&ips shall be provided. However, for LPG seggicDouble
Mechanical Seal with seal failure alarms and tsipall be provided.

1.8.14.7 Pumps protection and interlocks shallfo@iged in accordance with manufacturer's recomragoas.
1.8.14.8 For LPG pipeline facilities, Following ates and tripping shall be provided on pumps:

a. Low suction pressure of booster and main pump.

b. High discharge pressure at main pump

c. Low discharge pressure trip on pump against pipture to avoid liquid vaporization.

d. High Casing temperature

e. High bearing temperature

f. Tripping of main or booster pump in case of al@sof suction or discharge MOVSs.

1.8.14.9 Motor operated valve limit switch positi@pen or close) to be interlocked with the stéthe pump.
Pump shall operate in sequence with defined logitaating and shut down.
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1.8.15 Pump Drivers

1.8.15.1 Electric Motors with fixed speed drivevariable frequency drive (VFD) may be provided asp Drivers.
Electric Motors shall meet the requirement of ARO5Electrical Installation of Petroleum Procesdingjts”.
1.8.15.2 In case Internal Combustion Engines asppdrivers is provided, this shall meet the requizatnof API
standard 7C - 11F - "Recommended practice for llaittn, Maintenance and Operation of Internal Caostion
Engines" or suitable BIS equivalent codes.

1.8.15.3 Air intake shall be located in a non hdaas area. Screwed pipe fittings shall not be wsedny part of the
fuel system piping or on the day service tank. Sessntubing with stainless compression fittings re@mmended.
If the flame arrestor or traps are installed ondRieaust, it shall comply with BS 7244.

1.8.15.4 Exhaust manifolds and turbocharger castiad) be cooled as per OEM recommendations.

1.8.15.5 The control panel of the engine shall &sghed for operating in hazardous area in cassaime is mounted
adjacent to the engine.

1.8.15.6 All electrical equipment installed in hadaus area shall be certified for use in hazardes including
electric starter motor and starter solenoids.

1.8.15.7 The radiator fan blades shall be as pévl @&ommendations.

1.8.15.8 Safety Instrumentation system on the nimer@ngine shall be provided. In addition to tpigvision shall be
made for shut down of the engine on high coolantloricating oil temperature.

1.8.15.9 Engines driving pumps used for pumpinggb@tm products class A and Class B shall be segghfeom the
pump by means of fire wall of sufficient size t@pent liquids leaking from the pump from sprayimgoothe engine.
1.8.15.10 In addition, pump and pump driver (Engineénotors skids) should be equipped with vibratieonitoring
devices with provisions for local and/ or remotaral shut down capabilities.

1.8.16 Instrument and Plant Air System

Depending upon requirement, pump station shoule kewvinstrument air supply system for instrumeotatiystem,
control valves etc. Electrical motor driven or emgdriven air compressors shall be used. Air reesjvair storage
bottles and instrument air dryer units shall bevigled. Air receivers or air storage shall be desijand installed in
accordance with ASME Section VIII of the Boiler aRtessure Vessel Code.

1.8.17 Delivery Storage (LPG)

High level alarm and High level alarm indicationstbrage vessel shall be set at 80% and 85% |éwadlometric
capacity respectively. The audio visual indicat&mall be provided at local panel and the pipelinatml room.
Pipeline delivery Remote Operated Valves (ROVspgsier's and consumer’s premises) shall close doation of
high level alarm.

1.9 Safety Devices and Features
1.9.1 Emergency Shutdown (ESD) Facilities for Stains

1.9.1.1 Pump station, delivery cum tap off statiowd terminal station shall be provided with an egaacy shutdown
system by means of which the operation can beysafepped. Operation of the emergency shutdowresysthall

also shutdown all Pumps, Prime movers, Controlembknd delivery manifold valves except those thathacessary
for protection of the equipment.

1.9.1.2 Emergency shutdown system shall be opefabieat least 2 locations away from the pump stied of the
station out of which one should be located in thklfoutside the pump shed building and anothéhéncontrol room
of the pump station.

1.9.2 Pressure Limiting Devices

1.9.2.1 Any equipment or section of the pipelinataming liquid hydrocarbon in the form of trappeslume shall be
protected against excessive pressure developedodiise in surrounding temperature by installingefithal Relief
Valves (TRVs). The discharge of TRVs shall be cate@ to blow down drain connected to a sump tank of
appropriate capacity. For LPG installations, thecdarge of TRVs shall be connected to flare sysidrarever
available. These TRVs shall have isolation valvedoth sides of safety valve. All TRV isolation va$ (upstream
and downstream) shall be lock open.



78 THE GAZETTE OF INDIA : EXTRAORDINARY [RART lll—SEC. 4]

1.9.2.2 In case of non-availability of flare systdhe discharge from safety valve shall be ventetically upwards
to atmosphere at an elevation of 3 meter (minimabgve ground or the tallest structure within awadif 15 meter
whichever is higher for effective dispersion of lgehrbons. In this case, isolation valves on doreash of PSVs are
not required. A weep hole with nipple at low paoéhiall be provided on the vent pipe in order tordthe rain water
which may get accumulated otherwise. Weep holelaippall be so oriented that in case of safetyevéifting and
consequent fire resulting from LPG coming out frarmep hole does not impinge on the structure orpegent. A
loose fitting rain cap with chain (non sparkingatlive fitted on top of the vent pipe.

1.9.2.3 Pressure safety valves or other devicssftitient capacity and sensitivity shall be intgdlto ensure that the
normal operating pressure of the system does rugegixby more than 10%. If the normal operatingquesis the
maximum allowable operating pressure of the pigelthen the set pressure for pressure safety ghioeld be at a
pressure 2 kg/cfrabove the maximum allowable operating pressure @®or at a pressure equal to MAOP plus
10%, whichever is less.

1.9.3 Sump Tank

Discharge from safety valves shall be connecteal ¢tose blow down system having an undergrouncdgéotank of
appropriate capacity. In case surge protection oreasare installed, the sump tank shall have adeaqapacity to
store the excess liquid hydrocarbon expected teleased as result of activation of surge relistay.

1.9.4 Fire Protection System

1.9.4.1 Ultra Violet or Infra Red or Other Flametat#ors or Heat detectors or a combination of flaand heat
detectors shall be installed in the pump shed te gutomatic alarm and/ or shut down of the usitation of the

facilities in the event of occurrence of fire. Td@me may be coupled with suitable extinguishingesysuch as foam
system for extinguishing the fire.

1.9.4.2 Smoke or multi sensor detectors shall loeiged in control room, Motor Control Center (MCf&om and

utility rooms, cable trenches etc. with provisidriralication, alarm and annunciation.

1.9.4.3 Break glass type fire alarm system shalinséalled at all strategic locations of the stasicand shall be
integrated to the Fire Alarm Panel in the contomm and the same shall be extended to the markedimgol room

in delivery or terminal stations. Manual call powith talk back facilities shall be installed iretlstrategic locations
of large size tank farm and to be hooked up wiltignh fire alarm panel.

1.9.4.4 Environmental friendly fire extinguishingsgem shall be considered for control rooms, swijefar and

battery room, computer rooms of pump station, teainstation, delivery or tap off stations.

1.9.4.5 Fire water network with fire hydrants, lorapge monitors and fire water storage shall bevidea at all

stations except scrapper stations and sectiongliztve stations.

1.9.5 Piping Requirement for Refrigerated LPG Tranger

1.9.5.1 Piping system shall be designed as per ABVE.3. The refrigeration system shall maintaia LG at a
temperature at which LPG’s vapour pressure doesxeaed the piping design pressure.

1.9.5.2 Pipe component material specification shaonéet the temperature extremes for which it has lkesigned.
Low ductility materials such as cast iron, semistemlleable iron and cast aluminum shall not bedus any pipe.
1.9.5.3 Shut off valves and accessory equipmerit Bbaconstructed of material suitable for opempressure and
temperature extremes to which they are subjected.

1.9.5.4 The insulation shall contain a vapour learaind shall be weather proofed. Insulation andtheggroofing
shall be fire retardant. Steel surfaces covereithdiylation shall be properly coated to prevent@siom.

1.9.5.5 When cold piping is routed below groundvision like trenches, casing and other means $wlinade to
permit expansion and contraction of the pipeline.

1.9.5.6 When storage facility handles more thantgpe of product, dedicated loading and unloadiipgimes shall
be considered for each type of product.

1.9.5.7 The vapour load resulting from refrigemtighall be handled by one or a combination of iwing
method.

(a) Recovery by a liquefaction system

(b) Disposal by flaring

1.9.5.8 Provision shall be made for emergency alarsignal excess pressure build up in the pipdlieeause of a
failure of cooling medium.
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Schedule 1B
MATERIALS AND EQUIPMENT

2.1 Materials and Equipments

All materials and equipments forming a permanent & any piping system constructed according teséh
Regulations shall comply with the design and servequirements and shall be suitable for the iredrfdbrication
and/ or construction methods. For sour liquid servequirements as per Schedule 1H shall be codnpité.

2.2 Materials for use in Cold Climates

Materials to be used in facilities exposed to lowb#&ent and / or low operating temperature shallehadequate
impact properties to prevent brittle fracture attslow temperatures.

2.3 Material Specifications

In addition to standards and specification coveénelSME B 31.4, standards and specifications listedAnnexure |l
shall also be acceptable for manufacturing of weripiping components forming part of the liquid fyahrbon
pipelines and associated facilities.

2.4 Steel Pipe

2.4.1 Carbon Steel line pipe for use in liquid lo@arbon pipeline system shall be Seamless, Eléateided (EW) or
Submerged Arc Longitudinal or Helical Welded (SAWL SAWH) conforming to Line pipe Specification ABL
Product Specification Level (PSL) - 2 or equivalent

2.4.2 Pipes made of cast iron shall not be usesbim multiphase service. Use of ductile iron pijgzesot permitted
for liquid hydrocarbon pipelines.

2.4.3 Electric welded pipes manufactured to APIcjmation 5L shall also meet additional requirertsespecified
under Annexure Il of these regulations.

2.5 Carbon Equivalent

2.5.1 The maximum limits on Carbon Equivalent (&&)Steel line pipes shall be as follows:
For pipes having Carbon Content > 0.12%
Mn Cr+MO+V Ni+Cu
CE (1IW) = Ct+—o+t z +
CE (lIW) value shall bet 0.40%
For pipes having Carbon Conteti.12%

Si Mn Cu Ni Cr Mo V
CEPem) = C+—=+—-—+—+—+-—+-—+-—+5B

30 20 20 60 20 15 ' 10
CE (Pcm) value shall be0.20%

2.5.2 Ultrasonic testing shall be carried out f60% of the pipe weld seam. Ultrasonic testing fipepends shall be
mandatory.

2.6 Mill Hydrotest

Line pipes are recommended to be hydrostaticaifetein pipe mill using test pressure that producésop stress
equal to 95% of SMYS irrespective of grade of pipaterial. Test pressures for all sizes of seanpgss, and for
welded pipe with D<= 457 mm (18 inch), shall bechfdr not less than 5 seconds. Test pressures dided pipe
with D> 457 mm (18 inch) shall be held for not I&san 10 seconds.

2.7 Fracture Toughness
Carbon steel line pipes shall meet the fracturghoess requirements stipulated in ASME B 31.4.
2.8 Notch Toughness Requirements

2.8.1 For carbon steel pipes and other steel coemsrof size NPS 2 inch and larger, notch toughvalses shall be
determined to provide protection against fracturigiation and propagation. Notch toughness valuagmitmum

impact absorbed energy values) shall be specifagkd on the design operating stress and the minidesign
temperature.
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2.8.2 For carbon steel pipes and other componem#ies than NPS 2 inch proven notch toughness ptiegeare not
mandatory.

2.9 Ductile Iron Pipe

Use of ductile iron pipes is not permitted.

2.10 Pipes and Fittings

Pipes and fittings manufactured to standards listékhnexure 1l of these regulations should be used
2.11 Equipment Specifications

Equipment used in petroleum and petroleum prodpigtslines manufactured to standards listed in Aonexl of
these regulations shall also be acceptable.

Schedule 1C
PIPING SYSTEM COMPONENTS AND FABRICATION

3.1 General
3.1.1 This section covers the requirements fori¢akion, installation and testing of piping systeeoomponents for
process and utility piping of the terminals formeng integral part of liquid pipelines systems.
3.1.2 In general, all the piping system componémtgespective terminals or stations shall be glesil, fabricated,
erected, tested in accordance with the binding irequent of applicable code (ASME B31.3 or 31.4).ldds
otherwise specified, the requirements specifiedhis section will supplement the requirements djetiin the
respective piping codes and project specifications.
3.2 References
3.2.1 Reference shall be made to following staa&laas applicable:-
ASME B31.3 : Process Piping
ASME B31.4: Pipeline Transportation Systems faquiél Hydrocarbons and Other Liquids
ASME VIII : Boiler and Pressure Vessel Code
OISD-STD-141 :Design and Construction Requiremémt Cross Country Hydrocarbon Pipelines
3.2.2 The specifications for piping material usedhe petroleum and petroleum products pipelinalisbe as per
Annexure-II.
3.3 Materials
3.3.1 The piping materials shall be procured s$yrict accordance with the applicable Piping MateBaecification
(PMS) or Valve Material Specification (VMS) or mea#d specifications prepared for the purpose dalsnplying with
the requirements specified in applicable codesstamidards.
3.3.2 Procedures for off-loading, storage, recaiptytrol, traceability and inspection of piping el supplied for
fabrication and installation shall be prepared mmolemented.
3.3.3 Once delivered to site for the fabricationconstruction, the storage and preservation praesdshall be
prepared and implemented until the system is cosiaried, as applicable.
3.3.4 Storage of piping and piping components agdipenent shall be under cover and protected against
environmental degradation and /or corrosion.
3.3.5 The Carbon steel and stainless steel compoakall be segregated to avoid any cross contaiaina
3.3.6 All fittings and equipment shall be protecteginst damage during handling. Special attersiatl be given to

the sealing surfaces and bevelled areas.
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3.4 Fabrication

3.4.1 General Requirements
3.4.1.1 The fabrication yard shall be set-up forkawith relevant materials and equipment.
3.4.1.2 All welded attachments to piping, includipgds etc. shall be of a material compatible with piping
material.
3.4.1.3 Bending and forming of pipe shall be careit in accordance with ASME B31.4 and shall bdgomed in
accordance with documented procedures.
3.4.2 Welding and NDT
3.4.2.1 All welding and non destructive testing (NDshall be in accordance with applicable desigrfabrication
codes. Accordingly, the project specifications kbal developed to include for type of materialsplagable welding
compatibility of consumables and welding procedul®®lding procedures, Pre-qualification test (PQavaluation
and acceptance of qualification, frequency of poidm testing, acceptance and rejection criteriguiting heat-
treatment requirements, as applicable.
3.4.2.2 All butt welded golden joints, which aret sobjected to hydrostatic testing, shall be 10@#iagraphically
tested as well as 100% examination by ultrasorgbrtiejue. Socket welded golden joints shall be erathiby using
Liquid Penetration Inspection or wet Magnetic Rdetinspection technique.
3.4.3 Welds and Threads
3.4.3.1 Internals of in-line valves and equipmérattcould be damaged due to heat transfer shafirbiected or
removed prior to welding and/or heat treatment. iacturer’'s recommendations shall be clearly deffiaed followed
during welding of such items.
3.4.3.2 Unless otherwise stated on approved drawsirgpecifications, pipe threads shall conform ®ME B1.20.1.
All threading shall be carried-out after bendimyging or heat treatment, but where this is nositids, suitable thread
protection shall be provided.
3.4.4 Dimensional Control of Pre-fabricated Pipe-wik
3.4.4.1 Dimensional control of prefabricated pipgmpols shall be performed in a systematic marassyring that the
final installation will be correct. The applicablelerances shall be specified in Piping GenerabAgement (GA)
drawings, fabrication drawings and/or isometricpapared specifically for the fabrication works.
3.4.4.2 Prefabricated pipe spools shall be cleaneldapplied with protective coatings (as requisatt) preserved prior
to installation.
3.4.4.3 Internal cleaning of pipe spools may beedmoy hydro flushing or hydro jetting.
3.4.5 Branch Connections
3.4.5.1 Tees, weldolets, nippolets, sockolets,raimforcement pad connections shall be providedpgdicable for the
branch connections.
3.4.5.2 Reinforcement pads or saddles requiregbgifications and drawings shall be of the samesn@tas the main
pipe (unless specified otherwise) and shall be éofrho provide a good fit to both main and brangtepi
3.4.5.3 Branch reinforcement pads or each segnhenédf shall be provided with a minimum 3.0 mmlddland
tapped hole prior to fitting to the pipe, to enslgak detection, venting and testing facilities. &ibver possible, pad
should be made in one piece before fitting onte p#fter welding and testing the hole shall be parently plugged,

e.g. welded or metal plug in piping material.
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3.5 Installation of Piping

3.5.1 General

All pipes shall be inspected before erection taiemshat they are free from loose contamination.

3.5.2 Erection of Piping

3.5.2.1 Pipe-work shall be erected on permaneratpdesignated for the line.

3.5.2.2 Temporary supports shall be kept to anlatesoninimum, but to an extent sufficient to prdteozzles and
adjacent piping from excessive loads during thetame.

3.5.2.3 Pipe-work shall be fitted in place withgptinging or forcing to avoid undue stressing &f lihe or strain being
placed on a vessel or item of equipment, etc.

3.5.2.4 All temporary pipe spools and supports #ratan aid to erection, testing or flushing, faistg, etc. are to be
specially marked for removal identification.

3.5.2.5 All valves shall be protected against isgref dirt, chemicals and moisture during any terapostorage.

3.5.3 Flanged Joints

3.5.3.1 Before assembly, flanges shall be adequatspected and shall not have any damage thatimesfere with
the integrity of the joint.

3.5.3.2 The flanges shall be clean and free frognrast, dirt or other contamination. The joints Ikl brought up
flush and square without forcing so that the entieging surfaces bear uniformly on the gasket hed mated-up with
uniform bolt tension.

3.5.3.3 With the piping flange fitted and prior liolting-up the joint, it shall be maintained thgtthe bolting shall
move freely through accompanying bolt-holes attrighgle to the flange faces (ii) there shall bdearcgap between
two flange faces before gasket installation (e shall be sufficient flexibility to install amdplace gaskets.

3.5.3.4 The flange covers shall be retained ofiailge connections to valve or equipment, untidseto connect the
mating piping.

3.5.3.5 The equipment shall be blanked, eitherreggure test blanks, spades or blinds, to stomgress of internal
pipe debris.

3.5.3.6 The flange joint shall be made using egiipiral wound metallic gaskets or metallic rigpet gaskets. Plain
asbestos sheet or reinforced gaskets shall notdxk u
3.5.3.7 Fittings and flanges made of cast iron @unctile iron shall not be used in petroleum andgletim products

Pipelines.

3.5.4 Strain Sensitive Equipment for Flanged Conndions

3.5.4.1 When the flanges are to be connected #insfensitive mechanical equipment (e.g. pumps,pcessors,
turbines, etc.), then in such cases, the connefiinges shall be fitted-up in close parallel aatkial alignment prior
to tightening the bolting.

3.5.4.2 In general, flange connections to stransiéee equipment shall be the last connection naadeompletion of a
line or interconnecting system of lines. The cotioes to strain sensitive equipment shall be sulifestress analysis.
3.5.5 Gaskets

The gaskets shall be supplied, stored and installegcordance with manufacturers’ instructionssk&ts shall not be
reused. Gaskets shall not protrude into the bopepe.

3.5.6 Bolting

3.5.6.1 Bolting shall be in accordance with apfilegpiping specification for the project.
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3.5.6.2 Manually torqued flange bolts and stud $shall extend fully through their nuts with minimuwne and
maximum five threads.

3.5.6.3 The flange bolts, stud bolts threads akagehut spot faces shall be thoroughly lubricgtedr to fitting.

3.5.6.4 All bolted flange connections shall havatomled tightening by means of manual torque wherscor hydraulic
bolt tightening.

3.5.6.5 If required, the bolts shall have extrardeagth in order to accommodate tensioning tool.

3.5.7 Pipe Supports

3.5.7.1 Pipe supports shall be in accordance Wwethvalid pipe support detail drawings developedtlierproject and/or
piping support guide developed for the project.

3.5.7.2 .For lines subject to stress analysidhatlde ensured that the stress isometric drawiiniiys comply with the

installed system with regard to pipe routing, ppeport locations and support functionality.

3.5.7.3 Piping shall not be forced to fit with sopplocations in such a manner that additionalsstris introduced.

Pipes shall not be supported by other pipes,riddvidual supporting is required.

3.5.7.4 All stud bolts and nuts used jmetroleum and petroleum products pipelines shbel hot dipped
galvanized as per ASTM A 153.

3.5.8 Installation Tolerances

Installation tolerances of piping components shallas required by the individual service of theingipcomponent
including requirements for maintenance accesstipogielative to surrounding steelwork, equipmerable tray and
heating, ventilation and air-conditioning duct fiags, positioning of pipe supports relative to #itieictural steel, pipe
stress.

3.5.9 Expansion and Flexibility Requirement

3.5.9.1 Piping shall be designed to have sufficilexibility to prevent excessive stresses in tigng material caused
from expansion or contraction, excessive bendingnamds at joints, or excessive forces or momentgoatts of
connection to equipment or at anchorage or guide.po

3.5.9.2 Maximum temperature for design of aboveigdosection of pipeline or piping shall be the maxin expected
liquid temperature during operation or maximum ambitemperature whichever is higher. When maximum
temperature expected during operation is below g®#i@mal expansion and stresses in thieove ground

piping shall be evaluated considerifmgskin temperature of 65°C.
3.6 Preparation of Piping for Testing

3.6.1 General
3.6.1.1 The initial flushing shall be carried outop to pressure testing. The piping shall be ffiean all foreign
materials (e.g. dirt, grease, oxide scale, weldbdiép and temporary protective coating) which catddse operational

disturbances. All flushing shall be performed adaay to a documented procedure.

3.6.1.2 All items that can be damaged during clegrshall be removed or blocked prior to cleaning, eressure
gauges, flow meters, signal sensors, relief valpeananent strainers, check or globe or contralesahaving reduced
cross sectional areas, rupture discs, instrumenitgs, thermo wells, connection to vessels or pusa instruments,
etc.

3.6.1.3 The orifice plates shall be installed affieshing and pressure testing.
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3.6.2 Hydro-flushing
3.6.2.1 Items which would be sensitive to damag@ndihydro flushing shall be removed, blocked affsplated. Ball
valves shall be flushed in fully open position. Albing systems shall be flushed using high pressgetflushing

equipment. The piping system shall be hydro flusioseehsure that weld deposits are removed.

3.6.2.2 The flushing medium shall be fresh watéie flushing water chloride-ion content shall besldgan 50 ppm and
the pH value shall be in the range of 6.5 to 7.5.
3.6.2.3 After flushing, the piping systems shallcbenpletely drained and protected against corrosion

3.6.3 Pressurized Air Blowing

The pressurized air blowing may be used as amlmteaning method for instrument air, plant aid @s an alternative
method for initial cleaning of small bore pipe (gl less than 2 in). This method may also be wsken there are
problems removing trapped liquid in the circuit, torverify cleanness of small bore pipe or whem ittspection is
inadequate due to pipe shape and configuratioretafecautions will be taken when using this mdthm avoid
injuries.

3.6.4 Soft Pigging

3.6.4.1 If required, the soft pig may be propellsing compressed air, vacuum, or water. Pressaié rabt exceed
design pressure of the system. When using comptesdsea procedure covering all safety aspectd lea¢stablished.
The procedure shall describe in detail the arramgerfor catching or receiving the pig in a safe n&nItems which

can be sensitive to damage during soft pigging steatemoved.
3.6.4.2All systems shall be internal visual inspecteddoceptable cleanness by spot check during conistinuct
3.7 Pressure Tests

The test pressure shall, unless otherwise specifiedn accordance with ASME B31.4. The test presstall be
calculated based on the maximum design pressutteeqgbiping class (not the design pressure of thevitual line).

Suitable temperature adjustments shall be madewhltulating the test pressure.
3.7.1 Test Preparation

3.7.1.1 Pressure, temperature and time recordeik ksl used for all pressure tests. The pressuatt s shown in
barg. Pressure gauges and recorders used to mdindtrecord test pressure shall be dead weiglettésr accuracy
according to a procedure, dependent on type ofpewgit. Pressure and temperature gauges and resatur be

calibrated in accordance with recognized calibrasitandards.

3.7.1.2 Piping joints, welds (including those usedthe manufacturing of welded pipe and fittingdastructural
attachment welds to pressure-containing componeatg) bonds shall not be insulated or physicallyeced until
satisfactory completion of testing.

3.7.1.3 All piping shall be adequately supportefbteethe pressure test. Spring or other varialjpe supports shall be
blocked to prevent movement.

3.7.1.4 Unless otherwise noted, all valves areetéhbough body tested. If valves are included anphessure test, the
following applies: ball, plug, slab gate valves asttier valves where the cavity pressure may diffem the bore
pressure, shall be pressure tested in the half ppsition. All other valves shall be tested in fhdy open position.
When check valves are included in pressure tegtghall be jacked open or have their internals resdo

3.7.1.5 Where the test pressure to be applieddmiping is greater than the maximum allowable prsssure for
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valves, the valves shall be blinded off on the $aée tested, or removed and replaced by dummglspdurbines,
pumps, compressors and vessels shall be blindgatioffto pressure testing.
3.7.1.6 A list shall be prepared for sensitive pqént (i.e. expansion joints, relief valves, inlinstruments, etc.) that

shall be removed, blocked off or isolated durirggitey. This list shall be a part of the test praged
3.7.2 Test Media

3.7.2.1 For hydrostatic testing, the test mediuallsh general be fresh water, except that othéakle liquid may be
used if the piping or inline equipment would be excbely affected by water and shall be subject itar pigreement.
3.7.2.2 The piping shall be properly drained amsa® possible after testing. Carbon Steel systéals Ise tested with
an acceptable preservation fluid to prevent ruse anti-freezing compounds may be added if it icgrated that the
ambient temperature may fall down below the perimisyvalue.

3.7.2.3 For pneumatic testing, the test media $fwadil free, dry air or any inert gas. The usaioffor testing shall be
limited to a maximum pressure of 0.7 MPa overpnessAbove this pressure nitrogen shall be used. &ttent of

pneumatic testing shall be approved. All safetyeatpusing compressible test media shall be ewluat

3.7.2.4 For instrument or utility air systems, whéhe introduction of water is undesirable, testdia shall be oil
free dry air or any inert gas.

3.7.3 Hydrostatic Testing

3.7.3.1 The test pressure shall be maintained sufficient length of time to permit visual examtioa to be made

of all surfaces, welds and connections. Over-prasgualue to static head shall be avoided.

3.7.3.2 Hydrostatic testing of station piping shml carried out separately from main pipeline aanties shall be tested
at minimum test pressure of 1.25 times the desigasure. The test pressure shall be maintaineal ficinimum period

of 4 (four) hours.

3.7.4 Pneumatic Testing

3.7.4.1 Pressure of 0.5 kg/€shall be introduced in the system and a leakpesormed. The pressure shall gradually
be increased to 50 % of the specified test presmulekept for minimum 10 min to equalize straineTiressure shall
then be increased in steps of 10 % of the speciéistipressure, until the specified test pressureached. At each
step, the pressure shall be kept for minimum 10 tmiaqualize strain. The specified test pressuadl ble kept for 1
hour. The pressure shall then be gradually releafted examining for leakage. The piping systenalstot show any
sign of plastic deformation or leakage.

3.7.4.2 All flanged joints in above ground pipebnor piping, equipment and instrument impulsenlgtc. shall be
tested by pressurizing the piping system or equigméth dry compressed air or water at a pressfiBeGkg/cm2g and
checked by means of soap solution or suitablealigi&iuge for leaks as applicable. After hydrotestifithe pipeline
sections or station piping the section shall beatered immediately except when the section isdfilMéth inhibitor.

After dewatering the section shall undergo swabbing
3.7.5 After Completion of Test

3.7.5.1 The tested systems shall be depressurigedpbning the depressurising valve in the test Adter
depressurisation, all vents and low point drairvealshall be opened and the system shall be thblsodgained where
the test medium is water. Where required, blowigglty air or pressurised air shock blowing to remawny trapped

water shall be performed to remove any residuslagmped water.
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3.7.5.2 Systems with drying requirement shall beddout after hydro testing with dry oil free aithe dew point shall
be established depending upon location or elevati@hthe level of dryness required. Drying maydyentnated when
the dew point at the outlet is equal to the dewnipai the inlet. Other methods (e.g. vacuum drymgy also be used if
the same dryness can be achieved.

3.7.5.3 Requirement for drying shall be definedrigknto consideration the time for start up ofteys. If more than 3
months to commissioning, drying shall be followadgdreservation with nitrogen to keep the pipe systempletely

dry and to avoid condensation of moisture. Othé&able preservation technique shall be adoptedéwgnt corrosion
during such period.

3.7.5.4 Reinstallation of the system shall be penéal in accordance with the test procedure. Wherengnent or
temporary strainers have remained in place forhjarostatic pressure test, they shall be removédviing the test

and thoroughly cleaned before reinstalling. Endpipes and nozzles shall be fully protected agaimstingress of
foreign material by the use of caps, plugs or piditeds sealed with gaskets. These shall not b@vedhuntil just prior

to final assembly. Flange parallelism and alignnterngéquipment shall be checked prior to reinstatém&ll lines or

joints that fail to pass the pressure test shatkbtested to the same procedure after repairs.
3.7.6 Test Acceptance Criteria

The piping systems shall not show any sign of aitformation or leakage.

3.7.7 Test Documentation

For all pressure tests, documentation shall bg taiceable during the commissioning period of tdsted pipe. The
documentation shall include, but not be limitediya valid test certificate specifying date, Idoat line numbers, test
pressure, test medium and test duration (ii) a resbrd chart fully specifying the pressure, terapge and time

relation during the test period.

SCHEDULE 1D
INSTALLATION AND TESTING

Pipeline shall be buried below ground level andesslconstruction above ground is found to be ddsiréor
exceptional reasons.

4.1 Pipeline Cover

4.1.1 Petroleum and petroleum products pipelinad bk buried with a minimum cover as specified able 3

4.1.2 In rocky areas and areas with hard soilsaveds, minimum 150 mm thick padding of soft sailsand shall be
provided all around the pipe. If required proteetlayer of rock-shield or rock guard or concretating may be
provided to prevent damage to coating or steel gigeng installation and testing in place of saitiding,

4.1.3 No dwellings or construction in any form shed permitted within RoU. Offenders or defaultshall be liable
to prosecution as permitted under The PetroleudnMimerals Pipelines (Acquisition of Right of Uderland) Act,
1962 and its amendments.

4.2 Excavation

4.2.1 In cultivable land and other specificallyigesited areas, the top 300 mm soil excavated frentrench shall be
stored separately. This top soil shall be replaceatiginal position after backfilling and compaui of the rest of the
trench.

4.2.2 The width of trench shall be such that a mim clear distance of 200 mm for trench in normedland 300
mm for trench in rock is maintained between edggié and the trench wall at the bottom of thedhen
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Table 3: Minimum Cover Requirements for Pipelines

S. Locations Minimum
No. Cover
in meters™
i) Normal or rocky terrain 1.2 (normal)
1.0 (rocky)
i) Drainage, ditches at roads 1.2
or railway crossing
iii) Minor river crossings, tidal 15
areas and other
watercourse¥!
iv) Major river crossing&’ 2.0
V) River with rocky bed 15
Vi) lined canals or drains or 15
nalas etc.
vii) Cased or uncased road 1.2
crossing®
vii) | Cased Railways crossing 1.7
Notes:

(1) Cover shall be measured from the top of coated toiplke top of the undisturbed surface of soil distance of
2 m or more from the edge or toe of ROU or ROWhertbp of graded working strip, whichever is lowEne
fill material in the working strip shall not be idered in the depth of cover.

(2) For river or watercourses that are prone to scodr/ar erosion, the specified cover shall be messirom
the expected lowest bed profile after scouringrosien. Where scour level is not known, an add#iacover
of at least 1 meter (Over and above the cover mead as above in the Table 3) shall be providenh fitwe
existing bed of the river or water course exceptase of Rocky bed.

(3) The cover shall be measured from the top of rogdmof rail, as the case may be.

(4) Whenever the above provisions of cover cannot biedone to site constraints, additional protectiorfiorm of

casing or concreting, soil bags, etc. shall be ipex\:

(5) When insisted by authorities, the depth shall bentamed as per the directions of the concernedaaities.
4.2.3 The location of a new buried pipeline, whenning parallel to an existing buried pipeline, widobe at a
minimum clear distance of 5.0 meters from the @xgstinderground pipeline when heavy conventionalstaiction
equipment is expected to be utilized. This distantay be reduced after careful assessment of catistnu
methodologies so that it does not result in unsafeditions during construction. In any case theimim clear
distance shall not be less than 3.0 meters. Thisbeapermitted to be less than three meters inptixcel cases if
appropriate cathodic protection measures are imgaéad based on CP interference survey resultstifxigipeline
should be clearly marked on the ground during cansibn. Bi-language (local language and Hindi arglsh)
caution signs should be installed while workinguth areas.

4.2.4 While laying more than one new pipeline i 8ame trench, clear separation of minimum 500mafl ble
maintained between adjacent pipelines.
4.2.5 No pipeline should be located within 15.0 engtof any dwelling unit or any industrial buildimg place of

public assembly in which persons work, congregatassemble, unless it is provided with at least 800 of cover
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over and above minimum cover specified in Table &y other mitigation measure provided like highgre wall
thickness or protection with RCC Slab. No dwellingt or permanent structure in any form shall bepiéed within
the ROU or ROW.

4.3 Crossing

4.3.1 As far as possible, pipeline should crossteg facility at right angles. Turning Points (Jsovided on either
side of crossings shall be located at sufficigstathce away from RoU or RoW of existing facility facilitate
installation of bends except when the pipeline rpasallel to existing facility. Minimum cover shable as per
Table 3.

4.3.2 When insisted by authorities, road or highwayail crossing will be installed using a casfige, minimum
diameter, thickness and length of casing pipe stathply with APl RP-1102. Carrier pipe shall be qugtely
supported inside casing pipe using casing insidateade of durable and electrically non-conductivagemals to
ensure no contact between carrier and casing @@aging end seals shall be installed to prevenesygof water and /
or foreign material into casing in case the campipe is protected with suitable sacrificial anodegmpressed current
cathodic protection. Vent and drains shall be led on and near ends of the casing pipe. If requithe carrier
pipes outside the casing pipe shall be indepengdsuafiported.

4.3.3 Carrier pipe or casing pipe may be instdttedpen cut, boring, jacking or other suitable ¢teress techniques.
4.4 Crossing of Utilities

4.4.1 When a buried pipeline has to cross any iegisinderground pipeline, cable, drain or othewvises and/or
structures, the pipeline shall be laid at least 500 below or above such services. Where it is nssible to obtain
the above mentioned clearance, special design @mstraction shall be used. The existing pipelinglige properly
supported during and after the construction a@tivit

4.4.2 When laid parallel to any existing undergebymipeline, cable, drain or other services andfnrctures, the
underground pipeline shall be laid with a clearizmntal distance of at least 500 mm. Where itas possible to
maintain the above mentioned clearance, specia@mesd construction shall be used.

4.4.3 A clearance sufficiently large to avoid efieetl fault current interference shall be maintairtzetween the
pipeline and the grounding facilities of electridaansmission lines unless electrical fault currarterference
mitigation facilities are provided.

4.4.4 A minimum separation of 3 meter should bentaéed between pipeline and transmission towetirige
unless mitigation facilities are provided.

4.5 Cold Field Bends

4.5.1 The radius of cold field bends shall be scHjgd in Table — 2, Schedule 1A. The ends of damhd length
shall be straight and not involved anyway in thadieg. In no case shall the end of the bend bescliban 0.5 m or
equal to pipe outside diameter, whichever is mivoa the end of a pipe. The ovality in each pipgerbending shall
be less than 2.5 percent of the nominal diametemwapoint.

4.5.2 Bends shall be checked by pulling a gaugigditted with gauging plate of diameter equal to@rcent of the
nominal internal diameter of the pipe. The pig khal/e at least two cups not less than 300 mm a&paripe nominal

diameter whichever is larger.

4.5.3 Pipes with longitudinal welds shall be begdim such a way that welds lie in the plane pas#ingugh neutral

axis of the bend. This requirement will not be &zlle for spiral welded pipes.
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4.5.4 Corrosion coating after bending shall be allsuexamined and holiday tested for defects. Amyedts or
disbonding of the coating caused during bendingoting forced ridges in the coating) shall be regzh

4.6 Lowering

4.6.1 Before lowering operations are commencedigodar attention should be paid to the suitabibfythe trench to
allow the pipeline to be lowered without damagéhcoating and to give a reasonably even suppahiet pipeline.
4.6.2 All points on the pipeline where the coatimgs been in contact with either the skids or with tifting
equipment during the laying operation shall be fediseinspected for damages, dents or other defétgect, if any,
shall be completely repaired.

4.6.3 Short completed sections of the pipeline Ehba cleaned with compressed air in order to readivt from the
inside of pipe sections.

4.6.4 Before lowering in, full circumference of thge shall be checked by holiday detector, setnaappropriate
voltage suitable for the applied coating, to detewt holiday in the coating including field joindating. Any coating
defect or damage identified by holiday detectioalldbe repaired.

4.7 Backfilling

4.7.1 Backfilling shall be carried out immediatétythe extent possible after the pipeline has Heeered into the
trench.

4.7.2 Excavated soil from the trench shall be dsethackfilling unless the same is not suitablee Backfill material
shall contain no extraneous material.

4.7.3 In cultivable land and other specifically idested areas, top soil excavated from the trenuh stored
separately, shall be restored to normal conditions.

4.7.4 Slope breakers or other measures shall taletsin trenches dug in steep areas (slope ofrgdly 10 percent
and more) to prevent erosion of the back fill.

4.8 Pipeline Markers

4.8.1 Pipeline markers to indicate presence oflipip@and chainage shall be provided all along tipelme route at a
maximum spacing of 1 km. The markers shall alspro®ided on each side of highways (NH or SH), malistrict

roads (MDR), railway crossings, turning points amdter body crossings. At other crossings whered tipiarty

activity is expected and at entrance to statioresroarker shall be provided.

4.8.2 Markers at crossings shall display cautioords “High Pressure Pipeline” name of the operatiogipany,
emergency telephone contact nos. etc. in regiandirali and English languages.

4.9 Cleaning of Pipeline

4.9.1 Before hydro testing, the section of the lngeshall be cleaned and checked for the geonaftitye pipeline.
4.9.2 A gauging pig shall be passed through thelipip to prove the internal diameter of the engpiigeline. The
gauging plate shall have a diameter equal to 95%einternal diameter of the thickest line pipedis the pipeline.
The gauging plate should preferably be made of Atum.

4.10 Testing After Construction

4.10.1 Testing

4.10.1.1 All pipeline sections shall be hydro tdsiéier construction except for pre-tested pipesius tie-in spools.
4.10.1.2 No welding (other than tie-in welds) amat mechanical handling of pipe is permitted afterssure testing.
4.10.1.3 Cased crossings (rail or road) and rigewssing sections shall be pressure tested beforafter installation
for a period of at least four (4) hours. Such ssishall be retested along with completed mairdawtions.
4.10.1.4 Water should be used as test medium. Wéauired, test water may be dosed with requirechifyaof
corrosion inhibitors and oxygen scavenger dependpan quality of the water.

4.10.1.5 API-1110 should be used as guidance éoptassure testing of the pipeline.

4.10.2 Test Pressure and Duration

4.10.2.1 Pipeline

(i) The minimum test pressure at any point along piipeline shall be as at least 1.25 times theriatedesign
pressure.

(i) The maximum test pressure shall not exceedntiletest pressure or pressure required to produbeop stress
equal to 95 percent of Specified Minimum Yield &gth (SMYS) of the pipe material based on minimumllw
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thickness in the test section. Notwithstanding &ipeline shall be tested at a minimum test pressf 1.25 times
of Design Pressure.

(iii) The test duration shall be maintained for @imum twenty four (24) hours or as required hgtstory
authorities.

(iv) Mainline valves along with branch pipe sholle pressure tested before installation and shaithdtalled after
successful pressure testing of the pipeline. .

(v) Mainline valves should be installed after swsfal pressure testing of the pipeline

4.10.2.2 Acceptable Pressure Variations

Pressure variations during testing shall be acbéptaf caused by factors other than leakage, tdwmperature
variations. Maximum unaccounted pressure variaitwail not exceed 0.3 bar. Pipelines not meetingehairements
shall be repaired and retested in accordance héthequirements of these standards.

4.10.2.3 Above Ground Station Piping

(i) Pressure testing of station piping shall baiedrout separately from pipeline.

(ii) Station piping shall be tested at minimum testssure of 1.25 times the design pressure.

(iii) The test pressure shall be maintained foriaimmum period of four (4) hours.

4.10.3 Dewatering and Swabbing

After hydro testing of the pipeline sections ottista piping, the section shall be dewatered imntetijsexcept when
the section is filled with inhibitor. After dewatrg, the pipeline section shall undergo swabbingd station piping
should also be blown by compressed air to removerwa

4.10.4 Geometric Survey

4.10.4.1 Survey to establish pipeline geometrygisin
Electronic Geometric Pigs (EGP) shall be conduefeel completion and acceptance of following pipelactivities:
i. Gauging and cleaning

ii. Hydro testing

iii. Installation of Mainline or Sectionalizing Valvdatons

iv. All tie-ins.

V. Completion of all mechanical facilities on the gipe.
4.10.4.2 Magnetic cleaning pigs shall be propetleénsure adequate cleanliness of pipeline. Nurobenagnet
cleaning pig runs and the type of magnet cleaniggfgr each cleaning run shall be suitable for adeg internal
cleaning of pipeline. Ferrous debris permitted withgnetic cleaning pig should not exceed 5 Kg/100KM
4.10.4.3 In case debris received is more thanatmsunt, then subsequent run(s) are required tngtiabove limit is
achieved.

4.10.5 Preservation of Pipeline

4.10.5.1 If the pipeline commissioning after presstesting is anticipated to be delayed beyond(8jxmonths,
suitable preservation technique shall be adoptgueteent internal corrosion during such period.

4.10.5.2 Pipeline may be preserved using inhibitesked water with adequate quantity of corrosiorbitdrs or by
filling the line with any inert gas and at a postipressure

4.10.6 Commissioning

4.10.6.1 There shall be documented commissioninggaiure to cover all the activities for pipelineteEns under
commissioning and to ensure proper communicatioifevelommissioning work.

4.10.6.2 The commissioning operation shall be oflett and supervised by authorized personnel.

4.10.6.3 The local administration and other stajutmdies what so ever applicable shall be inforrmed work shall
be carried out under an experienced person.

4.10.6.4 Upon completion of the commissioning psscéhere shall be a commissioning report endorsethd
authorized person and the safety officer.

4.10.6.5 Before starting commissioning activitiedpwing shall be ensured:

i. Commissioning Procedure in place

ii. Pressure testing is completed for entire pipelime @ssociated station piping
iii. Pressure leak check of the above ground pipintaogéd joints completed.
iv. Pipeline has been cleaned and debris etc. removed.

v.  All mainline or sectionalizing valves are installasl per requirement.
Vi. All Golden joints are inspected and accepted.
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Vii. Geometric survey of pipeline section is carried dwpplicable.
viii. Trained and experience personnel are availableplogied to carry out commissioning.

4.11 Documentation

Besides the details mentioned in the ASME B31.4, Bipeline entity shall also maintain following oeds or
documents:
i. Design and Engineering documents
ii. Route maps, alignment sheets, crossings, drawitigsig and Instrumentation Diagrams, Station lagput
iii. Vendor and subcontractor details
iv. Inspection and maintenance reports
v. Material certification including dimension, metathy, performance and functional report
vi. A complete pipe book.
vii. Pressure test records include location of leaKaitures, if any, and description of repair undaen.
viii. As - built drawings including pipeline
ix. Strength, tightness and leak test reports
Xx. Complete asset of each location with identification
xi. NDT records of welds
xii. Geometric survey reports, if applicable.
xiii. Cleaning records
xiv. Commissioning reports
xv. Non-conformance or deviation reports
xvi. Calibration records of Inspection, Measuring andeviag and Test equipment
xvii. Audit compliance reports
xviii. ~ Statutory clearances
xix. Approved drawings or documents
xX. Relevant Standards and Guidelines
xxi. Equipment and operations manuals.

SCHEDULE 1E

CORROSION CONTROL
5.1 General
This section stipulates the minimum requirements procedures to control the external corrosionrdudesign,
construction, operation and maintenance of exposedied and submerged steel pipelines used foridliqu
hydrocarbon services. All operators shall estabtisirosion control program to comply the requiretnehthese
regulations, unless it is demonstrated that thaltsesf corrosion control programme of operatingnpany meet or
exceed the results of this section.
5.2 External Corrosion (New Pipelines)

5.2.1 External Coating
5.2.1.1 All the buried pipelines shall be extemalbated as first line of defence against extecoatosion. External
coating including field coating at girth weld joénbr patches etc. shall be selected after due denagion of service
environment (soil type etc.), handling, shippingrisg and cathodic protection requirement.
5.2.1.2 Coating should at least fulfil the followiproperties:
i. Coating shall have good dielectric strength tovigte good electrical insulations between pipe aeefand
environment.
ii.  Coating shall have sufficient resistance to nipestransmission
iii. Coating shall have sufficient ductility to resisacking
iv. Coating shall have good mechanical strength testresimage during normal handling, storage, loweraog

stress etc.
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v. Coating shall have resistance to disbondment, @@ mdegradation, change in electrical resistidtg. with
time.

vi. Coating shall be compatible with cathodic protatgstem and field joint coatings or patches
vii. Coating shall have good adhesive property with matidefects during applications
5.2.1.3 For buried carbon steel pipelines of siBSR inch and above, 3 layer polyethylene or fubimmded epoxy or
coal tar enamel coating is recommended. All bubedds and fittings, field joints etc. shall be eshwith heat
shrink sleeves or two layers high build liquid ep@oating with minimum DFT 450 microns or any otlsaitable
type of coating. For heated pipelines the coatygesns shall be suitably designed.
5.2.1.4 The external coating shall be applied agpeblished procedures in the mill and in figid & a manner that
ensures effective adhesion to the pipe avoidingsjoirinkles, etc.
5.2.1.5 Before application of the coating, the pioeface shall be made free of deleterious masgrsalch as rust,
scale, moisture, dirt, oils, lacquers, and varnidhe surface of the pipe shall be inspected anpgpea (protrusions
would be removed and the surface would be made tingtaoequired surface finish or roughness) befqeyéng
coating in the field to avoid any irregularitiegtltould protrude through the coating and damage it
5.2.1.6 Before installation of pipe in trench, ertd coating shall be inspected visually as welbtiygh coating
holiday detector. Defects or damage to coatingctvicn impair effectiveness of external corrosiont®l, shall be
repaired with compatible field coating.
5.2.1.7 Care shall be taken during handling, stoeawl laying of pipe, to prevent any damage toicgaT his can be
minimised by careful handling during transportatistorage and laying by using proper pads, slimgs raller or
cradles.
5.2.1.8 All exposed piping or pipelines externalface shall be protected against external corrobiprapplying
suitable coating or paint or jacket etc. Surfaappration may be carried out compatible to suchtpaicoating and
shall be applied according to manufacturer’s irdtoms and guidelines.
5.2.2 Cathodic Protection (CP)
5.2.2.1 All the buried pipelines shall be protediebugh permanent cathodic protection in conjumctvith external
coating, unless it is demonstrated that the faditistalled is for a limited service life and magtioe corroded to the
extent, to cause harm to public and environmerindwsuch period.
5.2.2.2 During construction period, temporary cdtbgrotection shall be provided till permanenthoatic protection
system is commissioned. The temporary cathodiceptioin system shall preferably be installed siimdtausly
keeping pace with the pipeline or main laying ataflation work and shall be monitored periodically
5.2.2.3 Permanent cathodic protection system beatommissioned within one year of completion ahogssioning
of pipeline system.
5.2.2.4 The cathodic protection system shall bégdes and operated in such a manner that it wilsfsaone or more
criteria for cathodic polarization stated in NACE 8169 or BIS 8062-2006.
5.2.2.5 The design and installation shall be dopecbmpetent or experienced person as per applicadudie,
standards and practices with due consideratioripaf @xternal coating, soil resistivity etc. to eressafe installation
and operation during its life time.
5.2.2.6 Design life of the cathodic protection systshall be commensurate with the life of the pigekystem.

However, if required, augmentation of the systemarameters may be taken up based on performasickste
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5.2.2.7 Special conditions such as elevated terhpetacoating disbondment, bacterial attack, shigldunusual
contaminates in electrolyte etc. may exist wherén@idic Protection is in-effective. Deviation in s condition
may be warranted, provided operator is able to destnate the objectives in these regulations haee behieved.
5.2.3 Electrical Isolation

5.2.3.1 Isolating devices such as flange or cogptissembly or prefabricated insulating devices bmynstalled at
locations such as between over and undergroundigunof pipeline, facilities changes ownership,enfiérence
locations etc. for effective cathodic protection.

5.2.3.2 Where insulating devices are installed rovide electrical isolation of pipeline systems fazilitate the
application of corrosion control, they shall be gedy rated for temperature, pressure, and elettpmperties, and
shall be resistant to the liquid hydrocarbon cdriie the pipeline systems. These devices shalbroinstalled in
enclosed areas where combustible atmospherekahetth be present unless precautions are takpretegent arcing.
5.2.3.3 Pipes shall be installed such that thevbel@de or submerged portions are not in electdoatact with any
casing, foreign piping systems or other metallfactures. This shall not preclude the use of atadtbonds where
necessary. In case any shorting is observed wiingasuitable additional corrosion protection nueas should be
considered.

5.2.3.4 Insulating devices shall be protected agantuced voltage due to lightening or groundtfatinearby power
line. Such protection can be achieved by providuogge Diverter or Grounding Cell across Insulatioimts or other

suitable grounding technique etc.

5.2.4 Electrical Connection and Monitoring Points

5.2.4.1 Sufficient test stations shall be providémhg the pipeline route to check the adequacyatfarlic protection
system. This may essentially include the locatiom@der or rail or road crossing, cased installatio@B source
locations, stray current areas etc.

5.2.4.2 The electrical leads shall be connectepiggseline through thermit welding or or Pin Brazingghen thermit
welding process is used for electrical lead inatadh on pressurized pipelines, precautions shaltazen to avoid
possible failure of the pipeline during installatidue to loss of material strength at the elevatelding temperatures.
5.2.5 Electrical Interference

In addition to protective measures for interferehoeations due to DC traction, HVYDC transmissiothews
foreign pipeline or metallic structure presence.,etdectrical interference due to following shalk@ be
considered in cathodic protection design

5.2.5.1 Fault Currents

() Fault current interference shall be taken intmsideration. Fault current resulting from liglgtior upset
conditions of electrical facilities could result$erious damage to coating and pipe wall and datogeersonnel.
These adverse effects may occur where a pipelinmain is close to the grounding facilities of etexl
transmission line structures, sub-stations, gemgradtations or other facilities that have high shaircuit
current-carrying grounding networks.

(i) Where a buried pipeline or main is close t@wmnding facilities, remedial measures may be necgs®
control the effect of these fault currents in orttereduce the resultant rise in potential gradieribhe earth near
the pipeline or main to an acceptable level.

5.2.5.2 Induced Potential Interference
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() Pipelines or mains paralleling alternating @t electrical transmission lines are subject tduaed
potentials. When studies or tests show that altarg@urrent potentials will be or are being inddem a buried
pipeline or main, devices shall be installed touexlithese potentials to a tolerable level.

(i) When such pipelines or mains are under comsiton, or when personnel are in contact with theephes or
mains, special precautions shall be taken to yullié possible effects of induced alternating curpotentials.
(iii) After installation of Permanent CP system, Blectrical interference survey shall be carrietl within one year
to locate any potential interference current pipkamd discharge location on the pipeline so thatjadte interference
mitigative measures could be installed accordifighthe pipeline.

(iv) Pipelines installed parallel to or near caticatly protected existing foreign pipeline, overteAC electric
transmission line or DC Rail traction or adjacentitswitching yard shall be protected against iedustray current.
Protective measures such as metallic bonding, asea protection current, supplementary coatingtrital isolation,
galvanic anodes, De-coupling devices such as Ratan cell or any other suitable method may beptatbfor such
interference mitigation.

(v) Safety devices in line with NACE-RP-01-77 shiadl installed for preventing the damage to the lpipedue to
lightning or fault currents when the pipeline istadled near electric transmission tower footirgysund cables etc.
(vi) While laying pipeline near HT power lines, eashould be exercised during construction to mipénpossible
effects of induced alternating current potentiaisiag out of capacity couplings.

(vii) The anode beds should be located remotepelisie such that there is minimum interferencerafde potential
gradient zone with the existing underground metafitructures. Location of anode beds shall be phifgi
identifiable at the field and also properly markedthe as built drawing. Adequacy of remotenessnofde bed to be
calculated and included in the cathodic protectiesign.

(viii) Fault current resulting from lighting or upsconditions of electrical facilities could resintserious damage to
coating and pipe wall and danger to personnel. s@tadverse effects may occur where a pipelineosecto the
grounding facilities of electrical transmissiondistructures, sub-stations, generating statiorsthar facilities that
have high short circuit current-carrying groundmeworks.

Electrical Bonding across points shall be instaliderever pipelines and mains are to be separated.

(ix) It is not required to provide additional shing link metallic flange joint. However it shall lmmsured to maintain
electrical continuity, before opening of any flarjgit. Before opening of the flange joint, a flebd cable shall be
connected across the flange by connecting at anypints on the succeeding and preceding sectidheoflange
being opened (either through crocodile clips oinfixthe wire with the bolts of any flange succegdimd preceding
section of the flange being opened) for avoiding @lectrical spark generation during opening offtame.

(x) After installation of electrical interferenceitigation measures, interferences survey shalldreéed out again to
determine the effectiveness of the measures.

5.3 Existing Installations

The cathodic protection level shall be maintained dll buried pipeline in accordance with one orrenariteria
specified for cathodic polarization in BIS 8062 &«GE STD SP 0169.

Cathodic Protection systems shall also be maindagmeany underground pipeline due to feeder etesystem being
down or main temporarily out of service.

5.4 Monitoring of Effectiveness of Corrosion Progran

5.4.1 Effectiveness of corrosion program shall balwated every year and appropriate mitigationarexctive

action shall be effected to remediate the condititich may affect the protection against extermatasion.
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5.4.2 The following records may be considered f@leating the performance monitoring:
i All the past leakages history and leak survey r@sdor reason of such leakages.
ii. All ON or ON-OFF Pipe to Soil Potential (PSP) retopf inspection survey of cathodic protection
iii. Parameters of CP rectifier (CPTR or CPPSM) units @nrent density of the pipeline.
iv. External Coating surveyPearson Survey or Direct Current Voltage Gradi®E€VYG) or Close Interval
Potential Logging (CIPL) survey or Current AtteriaatTest (CAT) records
V. DC or AC Interference survey records

Vi. Intelligent pigging record for external corrosiandéor coating defect indications
Vii. Any repair or mitigation carried out in past
viii. Evaluation of pipeline thickness monitoring for 8aff corrosion if corrosion coupons are installed.

5.4.3 Mitigation measures include based on indicatibserved but not limited to following:
i. Augmentations of Cathodic protection facility

ii. Repair or replacement of external coating

iil. Electrical isolation at interference and other tauss

iv. Stray current control

V. Interference mitigation

Vi. Any other measure
5.4.4 When any mitigation measure is not effectivadequately control the metal loss to acceptisviel, segment
shall be replaced and suitably protected.
5.5 Records
Pipeline entity shall also maintain following redsror documents related to corrosion control:
i Cathodic Protection Design documents
ii. Soil Resistivity Survey Report

iii. Electrical Interference Report and details of rerakgheasure with location

iv. Inspection and maintenance reports
V. Material certification including dimension, metatyy, performance and functional report
Vi. Material test reports

Vii. Approved drawings or documents

viii. All records of welder’s qualification, welding jasand testing shall be maintained.

SCHEDULE 1F
OPERATION AND MAINTENANCE

6.1 General

6.1.1 A detailed “Standard Operating Procedure”’R¥@ required to be developed for each pipelinerajing unit
based on the experience and expertise within thepaoy and the type of facilities provided and tladitions
which are operated with adequate safety.

6.1.2 The procedures set forth in the SOP shallesas a guide, but do not relieve the individualoperating
company from the responsibility of taking actiorséd on the circumstances or situation.

6.1.3 Suitable safety equipment shall be made ahlailfor personnel use at all work areas and operécilities

where hydrocarbon is present. Such safety equipstetdl include at least the following:
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i. Tight-fitting goggles or full face shield;
ii. Protective gloves
iii. Protective boots;
iv. Protective pants and jacket or boiler suits;
V. Easily accessible shower and eye shower of cleamimg water at strategic locations.

Vi. Safety helmet
6.1.4 Protective clothing shall be of cotton fatwimther anti-static material.
6.2 Operation Procedures or Manuals

Each operating company shall develop a compreherssandard operating procedure (SOP) which shellide the

following but not limited to

i. System Description
ii. Operation set (trip or alarm) points
iii. Initial start up
iv. Normal operations
V. Normal shutdown procedure
Vi. Conditions under which emergency shutdown isirequ

Vii. Emergency shutdown (ESD) procedures including drdi causing ESD.
6.3 Display of Operating Instructions

6.3.1 The gist of operating instructions, emergesbytdown (ESD) procedure, ESD trip and pressuedl $ie
displayed or made readily available in the respeatontrol room and also near all important opegaéquipments.
6.3.2 If a piping system is de-rated to a lowerraprag pressure in lieu of repair or replacemerd,iew MAOP shall

be determined and displayed prominently at an gpf@ate place in the control rooms.
6.4 Management of Change

Modify the plans and procedures of operating pcactiom time to time as experience dictates andireg changes
in operating conditions through the Management ldnge (MOC) document. This document shall be Iberia
numbered and maintained at the headquarters wjilega@t the locations. The MOC shall include thasons or
justifications requiring the change of operatingnaitions and the benefit resulting thereof. Alongh the
completion of the changes, the MOC shall be clositd amending the “as built” drawing and the chamgeade in

the SOP as applicable.
6.5 Operating Pressure

6.5.1 Care shall be exercised to assure that apamy in the piping system the maximum steadyestgierating
pressure and static head pressure with the liree static condition do not exceed at that pointittternal design
pressure and pressure ratings for the componeatsassspecified and that the level of pressuredugeto surges and
other variations from normal operation does noeexkcthe internal design pressure at any pointarpthing system

and equipment by more than 10%.

6.5.2 If a piping system is de-rated to a lowgerating pressure in lieu of repair or replacemtrg,new maximum

steady state operating pressure shall be determined
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6.5.3 For existing systems utilizing materials proeld under discontinued or superseded standarsisecifications,
the internal design pressure shall be determined) ke allowable stress and design criteria listethe issue of the

applicable code or specification in effect at tineet of the original construction.
6.6 Communications

A dedicated communications facility shall be maimta to assure safe pipeline operations under botmal and
emergency conditions. Also a back-up communicatiok should be available to ensure safe operatioram

emergency and break of the normal communication.
6.7 Emergency Response and Disaster Management PIERDMP)

A comprehensive ERDMP shall be developed in acca@do the Petroleum and Natural Gas RegulatorydBoa
(Codes of Practices for Emergency Response andsteisdanagement Plan (ERDMP)) Regulations, 201@& Th
copies of the ERDMP for the pipeline and the staspecific shall be maintained at each control raamgwith

necessary maps and records to properly adminkggplan, such as

i. Necessary operational data
ii. Pipeline patrolling records
iii. Corrosion monitoring or survey records
iv. Leak or tapping records
V. Routine or unusual inspection records

Vi. Pipeline repair records
6.8 Right of Way or Right of Use
6.8.1 Patrolling

6.8.1.1 Each operating company shall maintain #ogier pipeline patrol program to observe surfacadititons on
and adjacent to the pipeline right of way, indioatbf leaks, construction activity other than thatformed by the
company, and any other factors affecting the sadaty operation of the pipeline. Special attensiball be given to
such activities as road building, excavations, ld&aencroachments to the pipeline system.

6.8.1.2 Patrolling (ground) shall be carried olgadt once in a week (urban and non-urban areasral survey or
other advance techniques shall be performed atlast in month. Underwater crossings shall spented
periodically for sufficiency of cover, accumulatiai debris, or for any other condition affectingethafety and
security of the crossings, and at any time it it theat the crossings are in danger as a resultoofl, storms, or
suspected mechanical damage.

6.8.1.3 Line walk by the officials of the Compasiyall be done atleast once in a year for the efgingth of the
pipeline preferably to be done after monsoon.

6.8.1.4 Villagers or public along the right of walall be adequately made aware of the possibleeqoesice of
hydrocarbon leaks and this shall be included aartagh regular audit.

6.8.1.5 Regular liaison shall be maintained wittideostations, Panchayat and district authoritiesi@ the right of
way about the possible consequence of hydrocadaks land pilferage.

6.8.1.6 Night patrolling by line walkers or altetiva security surveillance system shall be impletaénwith

increased frequency where the pipeline locatioruiserable from the pilferage point of view.
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6.8.2 Markers

6.8.2.1 Markers shall be installed and maintaineer @ach line on each side of road, highway, railvand stream

crossings to properly locate and identify the systéMarkers are not required for pipelines offshore

6.8.2.2 Pipeline markers at crossings, aerial mankden used, and other signs shall be maintaioexs 40 indicate
the location of the line. These markers shall stibev name of the operating company, and where lgessin
emergency telephone contact. Additional pipelirerkars shall be installed along the line in ardfadevelopment

and growth to protect the system from encroachmAfl RP 1109 shall be used for guidance.

6.8.2.3 Markers to identify the width of Right ofaf/has to be provided at visible locations and khbe so placed

that it does not hinder agricultural activity oryamovement
6.8.3 Right of Way or Right of Use Maintenance

6.8.3.1 The right of way should be maintained sotasiave clear visibility and to give reasonableess to

maintenance crews.

6.8.3.2 Access shall be well maintained to vahsatmns.

6.8.3.3 Diversion route of water flow shall be ntained where needed to protect against washoutiseoline and

erosion of the landowner’s property.

6.9 Pigging
6.9.1 The frequency of descaling of pipelines tp@ngng crude petroleum and petroleum productd sleshs under:

i.  Non ATF Petroleum Products Pipelines — Once imsixths.

ii. ATF pipelines also carrying other petroleum produeOnce in three months
iii. Dedicated ATF Pipelines — Once in a year
iv.  Crude Oil Pipelines — Once in three months.

v. LPG Pipelines — Once in a year

6.9.2 Record of quantity and quality of depositg (@sidue) collected after descaling shall be érathto monitor
condition of the Pipeline. Depending upon the onte of the chemical analysis and review, piggirgjfiency may

be increased.
6.9.3 Instrumented or Intelligent Pigging

The first inspection of cross country pipeline gttumented or Intelligent pigging survey (IPS)lkha carried out
at the earliest but not later than 10 years of c@sioning. The result of this inspection shall lmenpared with
original commissioning data in order to assesshisalth of the pipeline and subsequent periodicftyntelligent

pigging. The interval between two Instrumentednbelligent pigging shall in no case exceed 10 gear
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6.10 Maintenance Procedure or Manual

6.10.1 A detailed maintenance procedure or marhl be developed for equipment or facility wisstalled in the
entire pipeline system considering the recommeadatigiven by the Original Equipment ManufacturetE{@
keeping in mind the local conditions. The manunallisinclude preventive maintenance schedule wéthaglicity i.e.

daily, weekly, monthly, half yearly and yearly aftiies to be carried out during each schedule dhteaance.

6.10.2 Procedures for emergency repair of pipingipelines using repair clamps, hot tapping angp® plugging,

and other repair methods should also be includgzhaf manual.

6.10.3 For repair or maintenance works, work pesydtem in line with the industry or Statutory Aattities shall be

developed and compiled.

6.10.4 A comprehensive manual for CP system mandgoisurveys, interference, mitigation programmgsvall as

external and internal corrosion monitoring prograesmhall be developed and complied.
6.11 Load Lifting Equipment

All the lifting equipment, wire ropes, tackles etshall be inspected once in a year as per Fastokgt, local
Statutory Authorities requirement. Relevant stattauthority’s guidelines or procedures shall leéemred for

guidance.
6.11.1 Pipeline Maintenance Equipment

The specialized pipeline maintenance equipmentiredjdor maintenance of pipeline shall be ensuedd made
available. An indicative list of equipment requir® be kept by the pipeline operator at suitabtafions or service

provider (s) locations as mentioned below:

(1) Truck -1 no.

(2) Tractor — 1 no.

(3) Trailer—2 wheel -2 nos.

(4)  Air compressor — 2 nos.

(5) Jeep (large capacity) — 3 or 4 nos.

(6) Welding Generator — 2 nos.

(7)  Welding transformer — 1 no.

(8) Power hacksaw machine — 1 no.

(9) Battery charger — 1 no.

(10) Drilling machine — Heavy duty — 2 nos.
(11) Drilling machine — Light duty — 1 no.
(12) Pipeline bending machine — 1 no.

(13) Oxygen cylinder — 2 nos.

(14) Acetylene cylinder — 1 no.

(15) Water Pump (5 BHP) — 3 nos.

(16) Hot Tapping (1 set) and Stoppling Machine ( 2)sets
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(17)
(18)
(19)
(20)
(21)
(22)
(23)
(24)
(25)
(26)
(27)
(28)
(29)
(30)
(31)
(32)
(33)
(34)
(35)
(36)
(37)
(38)
(39)
(40)
(41)
(42)
(43)
(44)
(45)
(46)
(47)

High Pressure Testing pump — 1 no.

Gas cutter, regulator, nozzle — 1 set

Dope kettle — 1 no.

Aluminum ladder — 1 no.

Cold cutting machine — 2nos.

Semi Rotary Pump — 2 nos.

Pneumatic Pump (for oil recovery) — 1 No.
Bench vice — 1 no.

Chain pulley block — 2 ton — 1 no.

Hand blow for Smithy — 1 no.

Pipe lifting clamp — 3 nos.

Pneumatic grinder — 2 nos.

Pneumatic Power Wrench — 1 no.

LP gas cylinder — 1 no.

Grinding machine — light duty — 1 no.
Grinding machine — heavy duty — 1 no.
Diesel engine driven water pump — BHP-15 — 1 no.
Engine driven hydraulic pump — 1 no.

Four wheel trailer — 1 no.

Four wheel tractor trailer — 1 no.

Holiday detector — 1 no.

Insulation flange tester — 1 no.

Pearson Survey and Holiday Detector — 1 no.
Multi meter — 1 no.

AVO meter — 2 nos.

Multi Combination Corrosion — Testing Meter — 1 no.

Emergency Generator — 1 no.

Tents etc for making repairing base camp withalilities to suit the remote place

Communication system

Lighting arrangement

Hand tool set including spanners, Files, cutter@sdhammer and Chisel

6.11.2 Mainline Block (Sectionalizing Valves)

Pipeline block or Sectionalizing valves shall bepacted, serviced where necessary and shall bekezhduy

operating partially or fully (as applicable) atdeance in a year to assure proper operating dondibr fit for the

purpose it is meant.

6.11.3 Inspection of Cathodic Protection System

6.11.3.1 Pipe to Soil Potential (PSP) Readingd blealaken as follows:

PSP readings at feeding points shall be monitavedifhtly.

The PSP reading (ON potential) at the test leadtpdor entire pipeline shall be taken once in artgr. The

PSP survey results shall be plotted graphicaligéntify and locate cathodic holidays.
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iii. Instant pipe to soil “OFF” potential reading atttkesad points of the entire pipeline shall be takene in a
year. (Minimum acceptable criteria shall be as B 8062 or ASME B31.8 Appendix K or NACE SP —
0169 as applicable.)

iv. The ON or OFF Pipe to Soil Potential (PSP) survatadlongwith Pearson survey or Current Attenuation
Test (CAT) or Direct Current Voltage Gradient (DCY@urvey and soil resistivity and soil chemical

analysis data shall be plotted graphically in oagepor sheet to identify coating holidays.
6.11.3.2 The Criteria of protection shall be asarnd

i. Pipe to soil polarized potential of at least (§Dvolts with respect to copper or copper sulphatécell. In
areas where anaerobic bacteria are active, miniP8m should be more negative than -0.95 volts idstéa
-0.85 volts.

ii. A minimum of 100 mV of cathodic polarization betweéhe structure surface and a stable reference
electrode containing the electrolyte. The formatid decay of polarization can be measured tofgatiss
condition.

iii. Over protection of coated pipeline shall be avoitgdensuring that polarization potential is not mor

negative than (-) 1.2 volts with respect to copperopper sulphate half cells.

6.11.3.3 The instant OFF PSP at the Test Lead $6ihiPs) should not be less negative than (-) Od@6and should
not be more negative than (-) 1.2 volt. Such meamant wherever influenced by multiple pipelinesttie same
ROW or ROU to be valid after switching off the atipépeline.

6.11.3.4 Current consumption data shall be takee dma year at the test stations where currensunement facility
exists.

Cathodic protection rectifiers shall be inspectadeoin three months.

6.11.3.5 All protective devices shall be inspeaiade in three months.

Interference bonds shall be inspected once a year.

6.11.3.6 Polarization cells [electrolytic type] Bhze inspected every three (3) months and eleg&devel top up to
be done after every inspection.

6.11.3.7 At the crossing location of one pipelinéhveother pipeline, current and PSP data shallabert once in 3

months.
6.11.4 Coating Survey

6.11.4.1 Close Interval Potential survey (CIPSContinuous Potential Logging (CPL) “On” and “Offuivey for

every meter of pipeline ROW should be carried awtenin 5 years.

6.11.4.2 Coating survey i.e. Pearson or Currerdgritation Test (CAT) or Direct Current Voltage Geadi(DCVG)

Survey shall be carried at probable coating dééeettion identified by CPL survey done once in arge The type of
survey should be decided based on coating conditiortase CAT survey is selected, it shall be datnatervals not
exceeding 50 Meters.

6.11.4.3 Survey Results to be collated as Statym®Rend compared with Original Post Commissionsugvey

results. If there is deterioration in the resudfspropriate corrective action needs to be taken.
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6.11.5 Insulating Joint or Insulating Coupling
Insulating joints and couplings shall be inspecdiede in a year.
6.11.6 Soil Testing

If any industrial effluent is flowing over the ROW ROU or any environmental change is noticed @nROW, the

soil samples shall be tested for determining tffieafy of the existing coating and wrapping of fieeline.
6.11.7 Back Up Power for CP System

Wherever the availability of power supply from @té&ilectricity Board to the CP system is not rekaslitable back
up power (battery bank or Inverter or DG or Solaif&G or Any other suitable) shall be provided sa@ provide

minimum 90% time power to CP system.
6.11.8 Safety Appliances

Safety appliances provided against lightning, straryent interference from foreign objects at pipelcrossings etc

shall be maintained once in six months and updageords shall be maintained.
6.11.9 Electrical Equipment

6.11.9.1 Maintenance and Inspection of Electricpligment shall be carried out in line with the istty or good

engineering practices or requirement of statutoitherities.

6.11.9.2 Internal Corrosion Monitoring facilitiese.i corrosion coupons and probes based on eleasistance
technique (ER probes), electrochemical noise tegln{ECN probes) and / or Linear polarization téghe (LPR

probes), etc., shall be installed at the stationsibnitor the internal corrosion. If the rate ofrosion is more than

1 MPY, suitable doses of corrosion inhibitor shmldosed.
6.11.10 Inspection of Pipes, Valves and Fittings

Above ground piping and accessories shall be inspgedgsually once in a year for external corrosibftrasonic

thickness measurements shall be taken on expostidnseof the pipe once in 3 (three) years for stwde and
product and once in 4 (four) years for sweet craigié product. Thickness measurement shall be takérocations
(i.e. 12, 3, 6 and 9 O’clock positions) at the gxitends and at every ten meter interval of exppf#dg and also at
5 meter interval for underground piping after irgudg coupling (wherever exist). Inspection of @ipgalves and

fittings shall be carried out as per relevant itdugractice or statutory authority requirement.
6.11.11 Inspection of Pumps, Compressors, Controhd Protective Equipment

Periodic inspection and maintenance shall be chmwig for control and protective equipment inclugipressure
limiting devices, regulators, controllers, reliehlves and other safety devices as per recommendatib OEM

(Original Equipment Manufacturer) or good enginegpractices or relevant statutory authority reguients.
6.11.12 Leak Detection System

If any leak detection system is installed on theepne system, it shall be checked for effectiver@fsoperation once
in a year. Additionally, a daily, monthly and ylyareconciliation record of crude or product re@zrom tank, line
fill quantity and delivered quantity shall be maiimied to ascertain the transportation loss thrqaigéline. This loss
should not be more than 0.015% of the transpornteahiity through the pipeline on yearly basis. &sethis quantity



(9T 1l —@Ts 4] AR =hT TS9A 2 STHERIT 103

is more than 0.015% of the yearly product trangghran internal investigation shall be carried touascertain the

probable cause of the loss.
6.11.13 Telecommunication System or Equipment

6.11.13.1 Detailed System functional tests shattdreied out once in six months.

6.11.13.2 Telecommunication equipment shall beaotga as per manufacturer’'s recommendation.
6.11.14 Telemetry System or Equipment

6.11.14.1 Detailed System functional tests shattdreied out once in six months.

6.11.14.2 Telemetry equipment shall be inspectqueasnanufacturer's recommendation.
6.11.15 Safety Instrumentation

6.11.15.1 Operation system interlock checking shallcarried out once in a year. Calibration, Mziaince and
Inspection of Safety Instrumentation shall be eafrout as per industry practice or recommendat@n®EM or
Statutory Authority requirements.

6.11.15.2 Testing of Pressure or Thermal Safetyegabr Surge relief system shall be carried ouedna year and
proper authenticated document shall be maintained.

6.11.15.3 Emergency Shut Down (ESD) systems skathiecked with actuation once in a year.
6.11.16 Fire Fighting Equipment

6.11.16.1 Maintenance and Inspection of Fire Fighttquipment shall be carried out as per industactice or
recommendations of OEM or Statutory Authority regqumients.
6.11.16.2 Trial run of the emergency equipment, KMaqll shall be done on regular basis as per ihgysractice or

Statutory Authority requirements.
6.12 Pipeline Repairs
6.12.1 General

6.12.1.1 Repairs shall be carried by the Comparpeasheir maintenance or job safety plan and dialerformed
under qualified supervision by trained personneamaof and familiar with the hazards to public safeitilizing
strategically located equipment and repair materighe maintenance plan shall consider the ap@tpimformation
contained in API Publication 2200, API Publicatid®01, API RP 1107 and APl RP 1110 and any otHeraat
code or industry or good ensuing practices. Isieatial that all personnel working on pipelineaiepunderstand the
need for careful planning of the job, be briefedashe procedure to be followed in accomplishihg tepairs, and
follow precautionary measures and procedures. oRres working on repairs to pipelines shall be infed on the
specific properties, characteristics, and potetizedards associated with precautions to be takowiag detection
of a leak, and safety repair procedures set fofthprovals, procedures, and special consideragsbai be observed
for welding, as well as making hot taps on pipaineessels, or tanks which are under pressurangip the vicinity
of any repair shall be adequately supported duaimjafter the repair.

6.12.1.2 Each individual pipeline operating compahgll develop the methods or procedures for aagrgut various

types of repairs in the pipeline in line with tleguirement of Statutory Authorities or industry giree.
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6.12.1.3 In case of corrosion of the pipe due tickvithickness of the pipe is reduced to the extieat maximum
allowable operating pressure is required to beaeddrom original design to meet requirement of gtandard, then
either the pipe section shall be repaired or reqglaar the pipeline shall be de-rated to commenswéth remaining
strength of the pipe.

6.12.1.4 All dents as per requirements of ASME B3dnd all pipes containing leak shall be removerepaired.
6.12.1.5 Pipeline shall be repaired by any onéeifellowing:

i. By cutting out cylindrical piece of pipe containittge defect and replacing the same with a predqgsfee of
minimum 2 meter length meeting the required pipecHjeation.

ii. By installing full encirclement welded split sleasver leak clamps to contain internal pressure aatl have
a design pressure of not less than the maximurwabie operating pressure. This shall be fully welteth
circumferentially and longitudinally. However, thispair methodology shall not be considered as asemt
solution and the pipeline operator shall have aharism in place to carry out repair as per (a) alaivthe
earliest opportunity.

iii. All repairs shall be performed as per (a) and fimva and shall be tested by radiography examinatiwh/
or ultrasonic examination.

iv. In case of repair of coated pipe, all damaged ogathall be removed and new coating shall be aghplie
6.12.2 Railroads and Highways Crossings

6.12.2.1 When an existing pipeline is to be cro¢sed new road or railroad, the operating compdra}l nalyze the
pipeline in the area to be crossed in terms ofnéw anticipated external loads. If the sum of theuenferential
stresses caused by internal pressure and newlysedpexternal loads (including both live and deadi&) exceeds
0.90 SMYS (specified minimum vyield strength), thpemting company shall install mechanical reinfareat,
structural protection, or suitable pipe to redueegtress to 0.90 SMYS or less, or redistributesttiernal load acting
on the pipeline. API 1102 provided methods thay ima used to determine the total stress causedtésnal pressure
and external loads.

6.12.2.2 Installation of uncased carrier pipe isfgnred. Adjustments of existing pipelines in seevat a proposed

railroad or high way crossing shall conform to rieggnents of industry practices or Statutory Authorequirements.
6.12.3 Inland Waters Platform Risers

Riser installations shall be visually inspected waily for physical damage and corrosion in the siplaone and
above. The extent of any observed damage shallebermdined, and, if necessary, the riser instaltagball be

repaired or replaced.
6.13 Pump Station, Terminal and Tank Farm Operationand Maintenance
6.13.1 General

6.13.1.1 Starting, operating and shutdown proceddoe all equipment shall be established and theratmg
company shall take appropriate steps to see tlesetiprocedures are followed. These procedures alialine
preventive measures and systems checks requimmstoe the proper functioning of all shutdown, oarénd alarm

equipment.
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6.13.1.2 Periodic measurement and monitoring of fsmd recording of discharge pressures shall beiged for

detection of deviations from the steady state dpey@onditions of the system.
6.13.2 Controls and Protective Equipment

Controls and protective equipment, including pressimiting devices, regulators, controllers, relialves and other
safety devices, shall be subjected to systematiogie inspections and tests, at least annuallywéier the

following can be reaffirmed with inspection doneidg the year:

i. in good mechanical condition;
ii. Adequate from the standpoint of capacity and réitgbof operation for the service in which theyear
employed.
iii. set to function at the correct pressure;
iv. Properly installed and protected from foreign miateror other conditions that might prevent proper

operation.
6.13.3 Storage Vessels

6.13.3.1 Storage vessels, including atmosphericpaadsure tanks, handling the liquid or liquidsnigeiransported

shall be periodically inspected and pertinent rdsonaintained. Points to be covered include:

i. stability of foundation;

ii. condition of bottom, shell, stairs, roof;
iii. venting or safety valve equipment;
iv. Condition of firewalls or tank dikes.

V. Earthing continuity, Rain Water drain system asmonsoon check
6.13.3.2 Storage vessels and tanks shall be cleéam@tordance with the industry practice.
6.13.4 Signs

(a) Suitable signs shall be posted to serve asimgs in hazardous areas, high noise area prejeritth area
segregation.

(b) Classified and high voltage areas shall bejaaiely marked and isolated.

(c) Caution signs shall be displayed indicating eamfi the operating company and, where possiblenagrgency

telephone contact.
6.13.5 Prevention of Accidental Ignition

6.13.5.1 Smoking shall be prohibited in all arefsa @ump station, terminal, or tank farm in whidte tpossible
leakage or presence of vapor constitutes a haZdi @r explosion.

6.13.5.2 Flashlights or hand lanterns, when udel| be of the approved type.

6.13.5.3 Welding shall commence only after comléaf the safety precautions taken as listed it permit.
6.13.5.3 Consideration should be given to the préer of other means of accidental ignition. SeeQ¥ARP-01-77

for additional guidance.
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6.14 Corrosion Control

Protection of ferrous pipe and components from resleand internal corrosion, including tests, irgjmn and

appropriate corrective measures, shall be as fiibescin ASME B31.4.
6.15 Qualifying a Piping System for a Higher Operahg Pressure

6.15.1 In the event of up-rating an existing pip8ygtem when the higher operating pressure wiltlpce a hoop
stress of more than 20% of the specified minimueldyistrength of the pipe, the following investigatiand
corrective measures shall be taken;

(i) The design and previous testing of the pipgggtem and the materials and equipment in it biewead to

determine that the proposed increase in maximuradgtestate operating pressure is safe and in general

agreement with the requirements of this Code;

(i) The conditions of the piping system be detered by leakage surveys and other field inspections,

examination of maintenance and corrosion contrmnes, or other suitable means;
(iif) Repairs, replacement, or alterations in thging system disclosed to be necessary by stepand)2) be
made.
6.15.2 The maximum steady state operating pressasebe increased after compliance with (a) abovkare of
the following provisions;
(i) If the physical condition of the piping systems determined by (a) above indicates that theesyds
capable of withstanding the desired increased maxirsteady state operating pressure in accordartbetvei
design requirement of this Code and the systenpt@sgously been tested for a duration and pressotéess

than that required in ASME B31.4, for a new pip&ygstem for the proposed higher maximum steady state

operating pressure, the system may be operatée aidreased maximum steady state operating peessur
(ii) If the physical condition of the piping systeas determined by (a) above indicates that théyabf the
system to withstand the increased maximum stead§ eperating pressure has not been satisfactarilfied,

or the system has not been previously tested ttetleds required by this Code for a new piping sgsfor the

proposed higher maximum steady state operatingspresthe system may be operated at the increased

maximum steady state operating pressure if theesysthall successfully withstand the test requirgdhis
Code for a new system to operate under the sanditicors.
6.15.3 In no case shall the maximum steady stag¢eatipg pressure of a piping system be raisedwtalae higher
than the internal design pressure permitted by @uide for a new piping system constructed of theesenaterials.
The rate of pressure increase to the higher maxiadlowable steady state operating pressure shaulgtddual so as
to allow sufficient time for periodic observatioofthe piping system.
6.15.4 Records of such investigations, work pertmand pressure tests conducted shall be presasvedg as the

facilities involved remain in service.
6.16 Abandoning a Piping System
In the event of abandoning a piping system, ieguired that;

i. Facilities to be abandoned in place shall be diseoted from all sources of the transported ligaigth as
other pipeline, meter stations, control lines, atiter appurtenances;
ii. Facilities to be abandoned in place shall be puajetie transported liquid and vapor with an irmagterial

and the ends sealed.



(9T 1l —@Ts 4] AR =hT TS9A 2 STHERIT 107

6.17 Training of Personnel

For the operation of the facility in a safe and rappiate manner, it is required that the operatind maintenance

personnel shall suitably be trained every yeaherfollowing aspects:

i. Upgradation of operating and maintenance skills
ii. Updation of safety methods and procedures

iii. Technical Upgradation in the field of operatiomaaintenance.
6.18 Records
For operation and maintenance purposes, the fallpwecords shall be properly maintained:

i. Necessary operational data;

i. Pipeline patrol records;

iii.  Corrosion records;

iv. Leak or tapping and break records;

v. Records pertaining to routine or unusual inspestisach as external or internal line conditions;

vi.  Pipeline repair records

SCHEDULE 1G
SAFETY AND FIRE PROTECTION

7.1 General

All installations except intermediate pigging statiand sectionalizing valve stations shall havdo¥ahg fire
protection facilities. For intermediate piggingt&ia and repeater cum cathodic protection systenty, portable fire
extinguishers as detailed in subsequent Paralshaliovided.

7.2 Automatic Fire Detection and Alarm System

7.2.1 Detection System:

7.2.1.1 Smoke or multi sensor detectors shall loeiged in control room, Motor Control Center (MCf@om and
utility rooms with provision of indication, alarnmd annunciation.

7.2.1.2 Pumping unit sheds shall be provided Wéhé or heat or a combination of flame and heaalets.

7.2.2 Fire Alarm System

i. Manual call points at strategic location shall hstélled with hooter in fire alarm panel or souisdier rooms,
corridors etc.

ii. Electric Operated Fire siren with provision for @&sl power supply in case of power failure to bevited.
Range of fire siren shall be minimum 1 km.

iii. Additionally hand operated sirens shall be providedtrategic locations with similar range of opiera

7.3 Fire Fighting Equipment
7.3.1 Fire Fighting Equipment shall be providedlainstallation as detailed below:

i. Booster Pump area: 1 (One) No. 9 Kg DCP per twopgsuand 2 (two) No. 6.5 Kg CO2 extinguisher.
ii. Main line pump shed (Engine or Motor Driven): 1 édiNo. 75 Kg DCP, 1 (one) No. 9 Kg DCP and 2 (two)
No. 6.5 Kg CO2 extinguishers per two pumps.
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Vi.
Vii.

viii.

Xi.
Xii.
xiii.

Xiv.

XV.

XVi.
XVii.
XViii.

XiX.

XX.

Scrapper Barrel area : 1 (one) No. 9 Kg DCP existugr.

Sump Pump, Transmix Pump and Oil Water SeparatopPUL (one) No. 9 Kg DCP extinguisher.

Control Room: 2 (Two) Nos. 2.5 Kg Clean Agent diohe) No. 4.5 Kg C@extinguisher.

UHF or Radio Room: 2 (Two) Nos. 2.5 Kg clean Agand 1(one) No. 4.5 Kg G@xtinguisher.

UPS or Charger Room: 1(one) No. 4.5 Kg.,@&Rtinguisher.

Meter Prover or Separator Filter: 1 (One) No. 9IXgP extinguisher.

Repeater Station or CP- Repeater Station or SVostat (one) No. 9 Kg DCP and 1 (one) No. 4.5 KQ,C
extinguisher.

Mainline Emergency Equipment Centre: 4 (Four) NbKg DCP and 2 (Two) Nos. 4.5 Kg G@xtinguishers.
Air Compressor area : 1 (one) No. 4.5 KgJ &nd 1 (one) No. 5 Kg DCP extinguisher.

Workshop: 1 (one) No. 9 Kg DCP extinguisher andrie] No. 4.5 Kg C@extinguisher.

Security Cabin: 1 (One) No. 9 Kg DCP extinguisher gabin.

Oil Sample Storage Room: 1 (one) No. 9 Kg DCP extisher per 100 fmor minimum 1 No. 9 Kg
extinguisher per room whichever is higher.

Effluent Treatment Plant area : 1 (one) No. 75 & 2 (Two) nos. 9 Kg. DCP Extinguisher.

Transformer area: 1 (one) No. 9 Kg. DCP extinguigies transformer.

Office or Store or Canteen: 1 No. 9 Kg DCP extistyar for 100 rh

MCC or DG Room or HT Room: 2 (Two) number of 4.5&@, based in each room or per 100ftoor area.
Intermediate pigging station: 1 (one) no. 75 kg ar{dne) number 4.5 kg G®ased.

Delivery or Terminal station: 1 (one) no. 75 Kg ahg@one) 9 Kg DCP based and 1 (one) nhumber 4.5@g C

based.

7.3.2 For LPG installation following shall be minim No. of extinguishers, namely:-

LPG Pump- 1x 9Kg DCP / 507hlouses.

Office or Canteen or Stores- 2x 9Kg DCP in eaclhding.

MCC or DG Room or HT room- 2 x 4.5 Kg G@ each room or per 100?fioor area. Four (4) sand buckets
and stand shall be provided in DG room.

Note-1. Existing 10 kg DCP extinguishers to be replacedhWitkg capacity DCP extinguishers as and when due f

replacement.

7.3.3 Spares20% spares each for G@nd DCP extinguishers shall be stored. All firéireguishers shall bear 1S or

equivalent mark. Manuals of each fire extinguis$ieall be provided at every location. The quantitgd gize of fire

extinguishers required shall be provided basedemature of occupancy and class of fire or riskegrotected.

7.3.4 The following shall also be considered:

Where cleanliness and contamination of sensitieetetal equipment are of importance or likely tet g
affected only CQ@or Clean Agent fire extinguishers shall be proudide

Extinguishers shall be installed within 15 m of #guipment so that travel distance for person tsnmare
than 15 m.

7.4 First Aid and Safety Equipment

The following minimum number of Personal Protectaguipment, First Aid Equipment and Safety instrataeshall

be provided as indicated against each item at pawip station or delivery or terminal station.
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i. Safety helmets - 1No./person (minimum 08 nos.).
ii. Stretcher with blanket- 2 Nos.
iii. Firstaid box- 1 Nos.
iv. Rubber hand gloves for electrical purpose- 2 Nos.
v. Fire proximity suit- 1 No.
vi. Resuscitator - 1 No.
vii. Red or green flags — 2 Nos. In each color
viii. Self contained breathing apparatus with one spdireder (capacity 30 min) — 1 set with spare cyénd
ix. Water gel blanket- 1 No.
x. Portable multi gas detector — 1 No.
xi. Sand bucket — 5 Nos.
xii. Low temperature rubber hand gloves - 4 pairs (FRGlinstallations only)

xiii. Low temperature protective clothing- 2 sets (FoGLiRstallations only)

7.5 Windsock

Windsock shall be provided on an appropriately a&fes structure like the control room or firewatemmp house.
Wind socks shall be installed in such a way at sdvyglaces that at least one wind sock shall bibleifrom any
point in the installation.

7.6 Emergency Power Supply

Emergency lighting shall be provided for operatimgas like generator room, diesel compressor réq or MCC
room and control room. Emergency power supply shlsib be provided to panels of all fire alarms etedtion
system or other fire fighting system.

7.7 Communication System

i. Communication system like telephone, walkie-taliiie shall be provided.
i. All intermediate stations including IP stations &epeater stations shall be provided with proven
communication system. Security at unmanned stasioall be trained to deal with communication and

emergency handling.

7.8 Fire Water System
7.8.1 The Fire water system shall be providedlgiwhp stations and at all delivery and terminati®ns consisting

of:

i. Fire water storage
ii. Fire water Pumps
iii. Fire water distribution piping network

iv. Fire hydrant or Monitors

7.8.2 The single largest risk shall be considered.

7.8.3 The basis of design of fire protection faéiei§ should presume that no external fire-fightamgncies would be
available for main pump station, intermediate pwtaiion and pipeline terminal station for duratafmminimum 4
hours.

7.8.4 All LPG pumps (booster and mainline pumpsy, IBuncher and receivers, metering area, filtednga and

receipt and delivery manifold area shall be fulbyered by medium velocity spray system.
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7.8.5 Heat detectors through thermal fuses or gumutbs (QB to blow at 79 °C) or Electro-pneum#E®) detectors
for detection of fire for automatic actuation of dinem velocity water sprinkler system shall be pded. The QB or
EP detectors shall be placed directly overheadsidé the hazard.

7.8.6 Terminal station co-located in any marketimgefinery may be exempted for fire water stordge, fighting
pumps. Only fire water network with hydrants andnitars in the network connected to the fire waterage and
pump to the co-located installation is acceptable.

7.9 Design Flow Rate

7.9.1 The fire water pumping requirement shall biewated based on the following for other than LBi@eline
installations:-

i. Spray rate of 10.2 liter per min per square mel@m/ nf) of area for pump house shed based on outer
foundation column measurement (length x breadth).

ii. Supplementary streams based on using 4 single hydutiets and 1 monitor simultaneously. Capacitgach
hydrant outlet as 36 m3 / hr and of each high velunonitors as 144 m3/hr shall be considered a¢sspre of
7 kg / cnf ().

Design fire water flow rate shall be maximum ofWloate calculated for (i) or (ii) above, whichevehigher

7.9.2 The fire water pumping requirement shall blewdated based on the following for LPG pipelinstallations:
7.9.3 The Fire water pumping requirement for meduetocity spray system shall be calculated basetblbowing
cooling rate:

(i) Pump Shed: Medium velocity sprinkler systemihgwemote and local operated deluge valve witlaggiensity
20.4 liters per min per meter square area (Iptntshthe pump shed to be calculated consideringrofstundation
column distances.

(i) Scraper area, Metering area or Filtering aa@a receipt or delivery manifold area Medium velpaprinkler
system with spray density 10.2 Ipni/of surface area to be considered. Pump houselshabnsidered as single risk
area. Alternatively, it can be divided into suiblumber of zones with minimum 10 meter width

7.9.4 The fire water system in the plant shall bsighed to meet the highest fire water flow requeat of a single
largest area risk at a time plus 288 fr for operating 2 Nos. of fire water monitors supplementary hose
requirements.

Note:

i. If the pipeline installation is having tank farrhetdesign fire water requirement shall be calcdld&@sed on
relevant design standards. .
ii. If the pipeline installation is having LPG storaigeilities line, horton spheres, bullets and modritellets,

relevant standards , to be followed for the defilgnwater requirement.
7.10 Fire Water System Design

i. The fire water pressure system shall be designed fminimum residual pressure of 7.0 kgfdg) at the
hydraulically farthest point of fire water network.
ii. A fire water ring main shall be provided all aroupdrimeter of the pump station and delivery or teah
stations facilities with hydrants or monitors.
iii. There shall be minimum two (2) numbers of monitmsated in such a way that it covers the pump area,

scrapper area and separator filter or strainelower fneter area. Fire hydrant network shall be aset loops to
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ensure multidirectional flow in the system. Isadativalves shall be provided where the length of pghpe

section is more than 300 meter.

7.11 Fire Water Storage

7.11.1 Water requirement for firefighting shall met through water storage tanks of steel or coaaetmasonry.
The effective capacity of the tanks above the lefeduction point shall be minimum 4 hrs aggregatpacity of the
pumps. Where make up water supply system is 50%nare this storage capacity may be reduced to 3ohrs
aggregate capacity of pumps.

7.11.2 Storage tank or reservoir shall be in twerzonnected compartments to facilitate cleanirgyrapairs. In case
of steel tanks there shall be a minimum of two sank

7.12 Fire Water Pumps

7.12.1 Centrifugal fire water pumps shall be irethto meet the designed fire water flow rate aeddh Pump shall
have flooded suction.

7.12.2 Motor driven Jockey pump shall be instatte@gressurize fire water network as per designirement.

7.12.3 The fire water pumps including the standbmps shall preferably be diesel driven. Where gtesupply is
reliable 50% of the pumps may be motor driven.

7.12.4 At least one standby fire water pump shalpiovided for up to 2 nos. of main pumps. For npimps 3 nos.
and above, minimum 2 nos. standby pumps of the $gpee capacity and head as the main pumps shaltdséded.
7.12.5 The fire water pumps shall be provided wittomatic starting facilities.

7.13 Fire Hydrant Network

7.13.1 Fire water ring main shall be sized for 126P4he design water flow rate. Velocity of the emshall not
exceed more than 5 m/s in the fire water ring mhaircase of sea water service, the fire water rpgies shall be
concrete or mortar lined internally or thermoplastiaterial.

Fire water steel pipe ring main, when installedvabground shall be at a height of 300 to 400 mmvalimished
ground level and should be adequately supportedgadar intervals. Pipes made of composite matshiall be laid
underground. Above ground portion of such netwahkall be of carbon steel and translation shall ydldnged
connection stand post for monitors and hydrant Beacarbon steel.

7.13.2 Underground fire water mains shall have mimn 1 m cover and shall be provided with suitaldationg or
wrapping

7.13.3 Double headed hydrants with two separateingnvalves on 3" or 4” stand post shall be uselil.hfdrant
outlets shall be 1.2 meter above ground level aking platform level.

7.13.4 Fire water monitors shall be provided withidpendent isolation valves.

7.13.5 The deluge valve shall be located at 15 nsidtem the risk being protected. A fire wall shiadl provided for
the protection of the deluge valve and for opegatiarsonnel.

7.13.6 Hose Box with 2 Nos. of hoses and a foamimgakranch pipe (FB-5X) or multipurpose branch bor
branch as per the requirement shall be provideddsat two hydrant stand posts.

7.13.7 Fire Hydrants or monitors shall be locatec aninimum distance of 15 m from the hazardoudlitiacr
equipment. In case of buildings this distance lshai be less than 2 m and not more than 15 m ftoenface of
building. Provisions of hydrants within the buildishall be in accordance with 1S: 3844.

7.13.8 At least one hydrant post shall be provifitedevery 30 m of external wall measurement orpeter of the

battery limit. Monitors shall be placed at 45 neival.
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7.14 Medium Velocity Sprinkler System

7.14.1 The medium velocity spray system provideallatritical areas shall have spray nozzles dagctadially to the
facilities intended for cooling at a distance d @ from the surface of the equipment or facil®nly one type and
size of spray nozzle shall be used in a partidalitity.

7.14.2 All spray nozzles shall be inspected fompprgpositioning, corrosion and cleaned if necesaaigtervals not
more than 12 months or earlier based on actualriexmpe. Care shall be taken in positioning nozskeshat water
spray does not miss the targeted surface and doteehe efficiency or calculated discharge rate.

7.15 Gas Monitoring System

i. The Gas Monitoring system shall be provided folyeaarning on build up of dispersed gas concerurati
below LFL (lower flammable level) limits. These detors for the gas monitoring system shall be kxtatose
to the potential source of leakage.

ii. The control equipment shall be able to generakeast two alarms at different level of LEL concatitin.

iii. The detectors shall be located at least 0.3 metay from potential source of leakage at heightmote than
0.3 meter from the mounting level.
iv. Detectors shall be placed in the pump shed andseeaper or filter, cold vent and cold flare area.

v. Each station should have minimum 2 Nos. of spatectiers to facilitate immediate replacement.
7.15.1 Material Specifications

All material used in fire water system using fresiter shall be of the type indicated below:

i. Pipes - Carbon Steel (CS) IS: 3589 or IS: 123%01B78 or Composite materials as per API 15 LRPIr 15
HR or its equivalent shall be used.

ii. In case saline or brackish water or treated efflwester is used, the fire water main of steel pigkall be
internally cement mortar lined or glass reinforagubxy coated or made of pipe material suitabletier
quality of water. Alternatively, pipes made of casfie materials shall be used.

iii. Castiron pipes shall not be used for fire watevises.

iv. Isolation valves shall be gate valve with open alwded indication. Material shall be cast steel formal
water and copper nickel for saline or brackish waégvice.

v. Hydrant Stand post shall be Carbon Steel. Monitoesbon steel or Stainless steel

vi. Outlet valves or landing valves- Gunmetal or Aluminor Stainless steel or Aluminum-Zinc alloy

vii. Fire Hose- Reinforced rubber lined hoses (63 mra)mlstandard length conforming to 1S: 636 (typech)
Non percolating synthetic hose (Type B) or UL ouigglent standard.

viii. The above ground fire water main, hydrant postldi@lpainted with corrosion resistant “Fire Redints as
per1S: 5

ix. Hose boxes, water monitors and hydrant outlet Bhgainted with “Yellow” paint as per I1S:5
7.15.2 Hoses, Nozzles and Accessories

i. Hose Box- 1 No. for catering to two hydrant stangtp
ii. Fire hoses —2 Nos. Per hose box — Minimum 10 Nos.
iii. Foam making branch pipe: 1 no. in each hose box.
iv. In addition to the nozzles provided in the hosedsathere shall be 1 set of spare nozzles for estelgary viz-
Jet Nozzle with branch pipes, Fog Nozzle, Univekiatzle, water curtain Nozzle.

v. Minimum 2 Nos. or 25% spare hoses shall be stored.



(9T 1l —@Ts 4] AR =hT TS9A 2 STHERIT 113

7.16 Records
Besides the details mentioned in the ASME B 3letrgleum and petroleum products pipelines entitgllséiso

maintain following records or documents:

i. Design or specification documents
ii. Route maps, alignment sheets, crossings, drawi?igs)g and Instrumentation Diagrams, station lagdRipe
Book or Installation Records
iii. Surveillance inspection and maintenance reports
iv. Records and maps showing the location of CP faslind piping
v. CP Monitoring report
vi. Leak burst and repair records
vii. History cards of equipment
viii. Pipeline Pigging Report
ix. Material certification including dimension, metalijy, DT and NDT, strength, tightness, performanod a
functional report
X. Welding records
xi. Procedure Qualification Record (PQR), Welding Pdoce Specification (WPS) and Welder qualification
records
xii. Third Party technical audit report of infrastruerefore liquid IN.
xiii. Commissioning reports
xiv. Non-conformance or deviation reports.

xv. Calibration records of Inspection, Measuring andeviag and Test equipment.

SCHEDULE 1H

MISCELLANEOUS
8.1 Materials for Sour Multiphase Service
8.1.1 NACE Standard MR-01-75 'Sulphide Stress ioro Cracking Resistant Metallic Materials for @ileld
Equipment defines limiting concentrations on hya@nogulphide in the fluid transported' for it to @@nsidered as
sour service.
Note:
While past experience has indicated this to beatteepted minimum concentration at which sulphidesstcorrosion
cracking may occur, the presence of other constitum the phases making up the multiphase fluidhsas carbon
dioxide in the gas and salt in the water or la@®ounts of free water or gas, may cause problerosdor at lower
concentrations of hydrogen sulphide.
8.1.2 In addition to the applicable requirementsASME B31.4 and this standard, all materials usedsour
multiphase service shall meet the following requieats.
i. Pipe, valve, fittings, flanges bolting and otleguipment exposed to or which are necessary ttaicosour
multiphase fluids may be susceptible to stressosyn cracking and hydrogen induced stepwise cngcind thus
due consideration shall be given to material seledh design.
ii. All Materials used for sour multiphase servit®ll conform to the requirements of NACE StanddRi01-

75, 'Sulphide Stress Corrosion Cracking ResistaataMlc Material for Oil Field Equipment’. Dependipon the
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service and the materials involved, the additidesis for Sulphide Stress Corrosion Cracking (SS&d)Hydrogen
Induced Cracking (HIC) as specified in NACE standaMR-01-75 and TM-02-84 respectively, should dieo
conducted for long and short term behavior of niat@nder corrosive environments.

iii. Pressure containing components (excluding pipgended for sour multiphase service shall bdyful

identified with a permanent marking.

Annexure - |
Minimum Inter Distances for Various Station Fa@@ (Other than LPG)
S. From or To 1 2 3 4 5 6 7 8 9 mp 11 12 13 4
No.
1 Booster or Mainline X |16 | X | 16| 30| 30| 30, 1 30 30 X X X X
Pump Shed
2 Scraper Launcher or 16| X | X | 16| 30| 16| 16| 1 30 16 X X X X
Receiver

3 Filters or Meteringor | X | X | X |16 | 30| 16| 30| 16/ 30 16 X X X X
Sampling point or Sumg
Tanks

(®2)
=
[*2)

4 Control RoomUPSor | 16 | 16| 16| X 16| 16| X X| 30 X 16 146 1
SCADA-Telecom or
Office building

5 Fire Pump House or 30| 30| 30| 16| X| 12 X| 16 6( X Xl 30 30 30
Fire water storage tanks

Q)
=
N
Sk
=
»
X
O1

6 Compound Wall 300 1 16 1 16 [166 (1

7 Elect Substation or 30| 16| 30 X X X X X # # 16/ 30 30 3(
Switch Yard or
Transformers

8 Motor Control Centreor 16 | 16| 16| X 16 6 X X # # 1 16 30 30
Power Control Centre or
Variable Frequency
Drive

9 | API Oil Water 30| 30| 30| 30| 60 18 # #o X # X 30 30
Separators (open type)

10 | Service Building (Stores 30 | 16| 16| X | X | X # # # X| 16| 16 16 16
or Amenities)

11 | Station Block Valves X X X| 1 X 5 16 16 16 X | X
12 | Metering System Xl X X| 18 3( 16 30 16 30 16 |X X XX
13 | Sump Tank (U/G) X| X|{ X/ 16 30 16 3p 30 30 16 X X KX
14 | API Separator (closed | X | X | X |16 | 30| 16| 30| 30/, x| 1 X/ X| X X
type)
Notes:

l. All distances are in meters. All distances shalieasured between the nearest points on the periwiet
each facility.
Il. # - Safety distances as per OISD-STD-118.
Il. For other station facilities not covered in the abehall be governed by OISD- STD- 118.

\VA X - Any distance suitable for constructional anémion convenience.
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V. Firewater hydrant or monitors shall be installed atinimum 15 m away from the equipment or faeifitto

be protected.
VI

bylaws (if any) whichever is higher shall govern.

VII.

less than 5 meter.

VIIIL.

At pipeline’s loop line terminal location, distanbetween scraper barrel and compound wall shallbeot

minimum 5 meter. All other safety distances at S\C® stations to be kept as per operational reoging

and applicable local statutory authorities.

Annexure — |l

List of Specifications of Piping Materials used irPetroleum and Petroleum Products Pipeline

Standard Number

Title of Standard

Steel Pipe

API 5L : 2012

Specification for Line pipes

ASTM A106 : 2014

Standard Specification for Seaml€arbon steel Pipe for High Temperature service

ASTM A333: 2013

Seamless and Welded Steel Pipd_dov-Temperature Service and Other Applicatig
with Required Notch Toughness

Valves

API SPEC 6D : 2014

Specification for Pipeline d&igeline Valves

ISO — 14313 : 2007

Petroleum and natural gas indgst Pipeline transportation systems -- Pipelvave

ASME B16.34 : 2013

Valves Flanged, Threaded anddiiglEnd

BS EN ISO 15761 : 2002

Steel gate, globe and ckatles for sizes DN 100 and smaller for the petnsigand
natural gas industries.

ISO 17292 : 2004

Metal ball valves for petroleumtrpchemical and allied industries.

BS 1873 :1975

Specification for Steel globe armbglstop and check valves (flanged and butt-welg
ends) for the petroleum, petrochemical and allretlistries.

Flanges and Blanks

ASME B16.5: 2013

Pipe flanges and flanged fittin@&PS 1/2 inch through NPS 24 Metric/Inch Standard

ASME B16.36 : 2009

Orifice Flanges

MSS SP-44 : 2006

Steel Pipeline Flanges

Fittings

ASME B16.9 : 2012

Factory-Made Wrought Butt weldFigings

MSS SP-75: 2014

High Strength, Wrought, Butt Wejdrittings

For the distance from compound wall, the distan@ntioned in this table and the requirement of local

For SV station (motor operated) distance betweeariig®lizing valve to premise boundary shall be

ns

jing
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MSS SP 97 : 2012

Integrally Reinforced Forged Bna@aitlet Fittings - Socket Welding, Threaded and

Butt welding Ends.

IS 1239 (PART 2) : 2011

Steel Tubes, Tubular ankde©WWrought Steel Fittings - Specification -partMiid
Steel Tubular and other wrought steel pipe fittings

Stud Bolts and Nuts

ASTM A194 : 2014

Standard Specification for Carlaol Alloy Steel Nuts for Bolts for High Pressure
High Temperature Service, or Both.'

ASTM A193 : 2014

Standard Specification for Alloye8l and Stainless Steel Bolting for High

Temperature or High Pressure Service and Otheri@paarpose Applications.

ASTM A153 : 2009

Standard Specification for Zincafing (Hot-Dip) on Iron and Steel Hardware.

ASME B18.2.1 : 2012

or

Square, Hex, Heavy Hex and Askiead Bolts and Hex, Hex Flange, Lobed Head

and Lag Screws (Inch Series).

ASME B18.2.2 : 2010

Nuts for General Applicatiofndachine Screw Nuts, Hex, Square, Hex Flange,
Coupling Nuts (Inch Series)

Gaskets

ASME B16.20 : 2012

Metallic gaskets for pipe flasgRing joint, Spiral wind and Jacketed.

High Pressure SS Tubing and Fittings

ASTM A269 : 2014

Standard Specification for Seamkasd Welded Austenitic Stainless

Steel Tubing for General Service.

Pressure Safety Valve and Pressure Measuring Equipsnt

AP1 526 : 2009

Flanged Steel Pressure Relief Valves

BS EN 837-1: 1998

Pressure gauges - Part 1. Boutdbe pressure gauges; dimensions, metrol
requirements and testing.

BS EN 837-2 : 1998

Pressure Gauges - Part 2: 8pleahd Installation Recommendations for Press
Gauges.

BS EN 837-3 : 1998

Pressure gauges - Part 3: Dagphrand capsule pressure gauges. Dimens
metrology, requirements and testing.

ASME Section VIII : 2010

Boiler and Pressure Vessetle: Rules for Construction of Pressure Vesdeilsers

and

Pgy,

sure

ons,



[am I —Evs 4] AT okl TSI @ STHTEROT 117

Annexure - Il
Additional Requirements for Electric Welded Pipes
Electric Welded pipes shall meet following requissnts.
Reverse Bend Tests
Reverse bend tests shall be performed on the pige put from the crop end, selected from the feortt of the first
length and the back end of the last length proddimed each coil. The specimen shall be 100 mm #® rhin long

and shall be reverse bend tested in accordancepvattedure given below:

MANDREL

Selection of Mandrel

The reverse bend test shall be carried out withaadrel, whose radius (R), width (A) shall be catedl for any
combination of diameter, wall thickness and gradta the formula:

AR = 1.4(D — t)t B
e(D —t) — 1.4t
Where, D - Outside diameter of pipe
t - Wall thickness of pipe
1.4 - Peaking factor
e - Strain

Minimum values of 'e' shall be as follows:

Grade of Steel Min 'e' value
API 5L B 0.1375
API 5L X-42 0.1375
API 5L X-46 0.1325
API 5L X-52 0.1250
API 5L X- 56 0.1175
API 5L X- 60 0.1125
API 5L X- 65 0.1100
API 5L X-70 0.1025

API 5L X- 80 0.0950
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Procedure

The mandrel is to be plugged into the specimerh thi¢ weld in contact with mandrel, to such a dep#t the angle
of engagement between mandrel and specimen reé6hésee Fig. above). If the combination of diameted aall
thickness of pipe and radius of mandrel is suchttimangle of engagement does not reachtB® mandrel shall be
plugged into the specimen until opposite wallshef $§pecimen meet.

Acceptance Criteria

A specimen which fractures completely prior to sipecified engagement of mandrel and specimen, mhwhveals
cracks and ruptures in the weld or heat affecten 2zonger than 4 mm, shall be rejected. Cracksthless 6 mm long
at the edges of the specimen shall not be causejémtion.

Micrographic and Hardness Examination

A test specimen shall be taken across the longitdidiveld from one length of finished pipe from edoh of
maximum 100 lengths from the same heat manufacfooadthe same process.

These specimens shall be polished and etched fop+fakaminations. The examinations shall provididence that
heat treatment of weld zone is adequate and thaere untempered martensite left.

The Manufacturer shall make hardness measuremergaah specimen as indicated in Fig. below in atzowore with
ASTM E-32. The maximum difference in hardness betwbase material and any reading taken in thedféstted
zone shall be less than 80 points Vicker's;iHV

Base metal ‘T‘_ Heal treated Zone | Bage metal

Fusion Line

Location where hardness measurement to be camied o
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Annexure - IV

List of Applicable Standards and References

Standard Number

Title of Standard

ASME B31.4 : 2009

Pipeline Transportation Systems for Liquid Hydrdiars and Other Liquids.

API 1102 : 2007 Steel Pipelines Crossing Railrcauts Highways.

API 1104 : 2013 Welding of Pipelines and Relatedilfas.

API 1109 : 2010 Marking Liquid Petroleum PipelinacHities.

API 1110: 2013 Recommended Practice for the Presbesting of Steel Pipelines for the Transportatio

of Gas, Petroleum Gas, Hazardous Liquids, Highliatfle Liquids, or Carbon Dioxide.

API RP 500 : 2012

Recommended Practice for Clasgifin of Locations for Electrical Installations |at
Petroleum Facilities Classified as Class |, Diuisib and Division 2(viii) API- 5L
2012, Standard Specification for Line pipes.

API SPEC 6D : 2014

Specification for Pipeline arpefine Valves(x) ASME Section VIII; , 2013, Boiler and
Pressure Vessel Code
Division 1  Pressure Vessels
Division 2  Alternate Rules  for PressuresSels

ASME Section IX : 2013

Welding, Brazing, and Fusiualifications: Qualification Standard for Weldjng
Brazing, and Fusing Procedures; Welders; Brazerd; \Welding, Brazing and Fusing
Operators.

MSS-SP-58 : 2009

Pipe Hangers and Supports - Mégefesign, Manufacture, Selection, Applicatiomg &
Installation. NACE-SP 01-69; 2013, Control of External Corrosimm Underground or
Submerged Metallic Piping Systems.

NACE-SP-01-06 : 2006

Control of Internal Corrosinrsteel Pipelines Systems.

ISA S-75.01 : 2012

Flow evaluation for sizing cohtralve

ISA S-75.02 : 1996

Control valve test procedure

IEC — 60079 : 2011

Electrical Apparatus for Explesas Atmosphere.

IEC — 60529 : 2013

Degree of protection ProvidedEhglosures.

OISD-STD- 118 : 2008

Layouts for Oil and Gas Irlatédns.

OISD-STD-141 : 2012

Design and Construction requ@ets for cross country hydrocarbon pipelines.

IS-5572 : 2009 Classification of hazardous are#fsefahan mines) having flammable gases and vapours
for electrical installation.

IS — 5571 : 2009 Guide for selection of Electrieguipment for Hazardous Area (other than mines).

IS 3043 : 1987 Code of practice for earthing

1S:2309 : 1989 Code of practice for the protectadrbuildings and allied structures against lightn

=)

[ETD 20: Electrical Installation].

ISO 14313 : 2007

Petroleum and natural gas indisstRipeline transportation systems - Pipelineaalv

NACE SP-0177 : 2014

Mitigation of Alternating Cumteand Lightning Effects on Metallic Structures and
Corrosion Control System. 1
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