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T Tg TAAT &F ST g T 36 I 9o 39 arg § SEar 28 Afesg==r & 3% TS it It st
T ITASH FT & AT &, o1 (30) &7 % wermq o= fova st

= IT=T AT 9% A9RET AT qAE, (S T af, Miey sEty & Jiaw 37 a=a (Fenes),
TN HFLGT 3T Aateaw AT A, Aoy #fiT S /AT F FeT HeAr 204, ArfveT w97, 7%
faee-110107 srraT -5 expl-dipp@nic.in; 9% 95T ST 7 &,

I wTeT It F "eg § TRt o =t ¥ Miee satd & Ffae s g arett At A1 gEal
I g TR T A= BT S
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EIESERT DR

1. dfem a9 ok e (1) == [t wr dfery am faw s afashier ama o (sreafer) (weem)
e, 2024 21

(2) I TSI | TAH SATAH THTH T TG AT TG i

2. v sfiw sfqefie e 9= (srsatera) a9, 2016 (B =891 =87 T4Tq 3 a9 #2771 §)
e 2 7 =@ (vi) & TEra Feferfed siaeafoa T s, srrfa-

‘(i) "ae BTSN AU T8 TUMTeAt” | U €T greg i Jorreft fersra g St seeor erwar 5000
AAE 99 i (141.6 AHT o9 Hie) GH{2d g T8 & JfaF g T Taq T 9ST20r &d 99,
HIETE AT TfeF Fehe, = ¢, S[F a9, IF a9 ST I ST 9T 0T TOTTeAT 7 T F2aT g S sifaq
STARTHAT T SIS ST TgATdT &, T TS0, A7 37 [EHfeT uree Aigd #f wiee Torredt, a6
FIEITH, TEEL AT AAATSH HIAL ATAT HUTSH TUTEAT, BTG ICATEA JUTAT SIH TAFSATSAL 3T 3+
TaTerd weeh o 217
‘(v@) "ToF LA gIEg ol TUTel” § Uh qeiishd glegioid (TAU=2) Jorrel fssra g et $=rer
&HAT 1000 fTex & srfere oo 2,83,906 #fiex | ATaH g 3T TH qLeiad greg o & §eT & o,
Tfedh AT T I, TATHT gISS ST FIASIHE LS SHT AT ATSUHAT & FHedAT, FIISIH U,
TTRTHAY, AT % 0 STAAET Fleremd omfae 2|
Forq T = AT § aos grese GUifed 9 Tt & €9 § IRATNT gaemsi ® raeqsmars &
SATHTT T TLA R TSSO TUTTeAT 0T IAeTst o e HT v 6 S Fohd 7 2l

“(VT) " S gTES IS STl JorTet” & UHT FTeg o Srqid TuTetl SIesd & S 791 3T qa o
TSI HATAE, LT ged greg o W a7 q&F [Aa=® gT T&19a T o7 File g sqeitaa sy
TH-5 % TELMEI % A Zoreq, =iEq, =i, wawamE i 1€ 817
3. 3% o, Faw 2 @ (viii) F T, Referfer st B sroem,
FTd—

"(viiidh) "HAIET FrEgree 49 (Fu=si)" & AT g W gTEgiee afed greged 49 Red §&7 &9 T
T &9 § gregree oaTHe g, e a9a-a97 92 "@eiitea @Afaaer srsue 16061 7 ssuasar: 14687 a1
T Rk g7 T F1E 97T HI9F & AT sHemited $6q % &9 § SUIT Fed & forw ahfza fram
TTE "

(viiig) "H T grEgem i REifRRT v F oafia 8 aredt § a9 div-are a9 e § aemifea
29 F T H gregoe g Faia w1 F fow s T gregem R w2, siv Tad gresed
STATEA THTE ¥ gIES IS TSI, ZIESiod aF a9d, greg o H99, 9 et fehe, M If+e,

greg o fReua, =T 89, araraenten eresTsd fRarsH oY o= "ated el g e gl

TR gregior 19 REfET o & 97T-997 9T Hefdd UTAUHHIU-2 T A 19880- 9 1,
AT 3, T 5, AT 8 AT q&F == FIRT T IFd (ohell 3T HTa & AqATL (Soired, AT, Harterd i
TETETd AT STt
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4. 36w , w2 9= (xiv) ®, "o dqeiee w2t A1 TREga & & vam, Raferife s
LR R EAURS L I O 1

"IT AT SHACE TS AT TAgT oo
5. I ¥, Faw @ (xv) siaearfua B strosm, starra-

" faeie 77 "AeeT | R o oTq T 99 AT ATHud &, ST srra| 500 fefietes @ At |,
At 1000 e § sMee g, S G2 79 F 4w 3w uftagd & fou g, Sy anfae 8, g ofF
FEd USIeraw 49 (TAATST) FHed? AT Ffad AT A9 (TAUASH) FHedd I1  HHiEd It 9
(Fru=sht) Reey a1 /= gregee 49 (Hu=st) e S 9rex aed § S99 &6 5 &7 § e G
TAT T AT 28 AT IREg a7 gaTs g & qied | Tthe 7T AT #1377 FHied¥ o Agl g sfiT
A FIRrE s 3T wrstaE Feav anfa 2

gTaAtteh, Hru=stl, HIUASH, ATsers a1 GNfEd a7y, e & 9SO & o ITT fhu ST arer et &t
ST &79aT 1000 e & s1fers 3000 e T g1 Tl &, Jerd U fHeie? &7 2T 60 THT & J+73 2,

6. I A o, fFaw 2 °, 9@ (xviii) ®, Referfea st B s, steaa-

"R AT Hewl aTAT Uh ITHLO ATTYT §, ST HIeT qTgd & o siemifea o9 & &7 ¥,
TIATHT USerd® A9 (el Tadistl) I7 qeeihd ITHas T (TATAST) AT GEeidhd gregred IH
(TAT=2) % FEAaeer & forw us REiRnT wod § w1iud 36T @ § o e e Mo T aqaited

T & Fa=[a = 2
7. I I ¥, MW 2 @2 (xix) & v, Feferera saeertua B s, sard-

"(XXIF) "TAFETATIIL" |, THI-THT q¥ G M0 16509 AT U 22734 F AfH<ert F aqamw
ZTES TSI SIFYE e o (1w, RwTed, Mida, d=riera o vavama T ST arar ST A9 2l

8. I R ®, Faw 2 @2 (xxvii) % weara, Feferfe siaeefod s, srafa-

"(xxix®) " FEIEE" H, TEERONT TS KT ITAN Fh IATRd gresre Afesa g, s
TAFSITATEE T ATATHATE F AL 6 TIEAH | IATEA HIHT qg1 g AT dA-2-e Ieasid (T ST
SUATY, TAFSICITE, T TG, R AT eSS &1 YT STHA §) T fT qweoiiT Hell
HATAT, TP gRT grES e W T FATad A9 §eq7 353/35/2022-1A¢t faqi 18 snreq 2023
T TRATNT 3fT U AT 5420 ZIT ST s 1950421, &A1 19 swreq 2023 31T JTHILd, &
FTET 2 AT CO2 gHeFey Ifd fherRIme H2 & stfers gier ATt ul”

"(XXXI®) "gTEE IS S Reed" & Af9ua g O fhar gam, FFt § uata a1 arse 1w AT gregee
T IATEA ITHLI AT (HFeH TH TAFLIATSAL ST GISS oI 3T AFHIST T HT IcATEA FlA o (o0 qIHT
Tl TAFSIATSS HLA o [T TAFLI-LTATA AT FTARATAT FT ITANT FAT g, AT T R ST ZIEg ohraT
U T ZIES o 9q3 9T § IRafad Hdr §; TT T TE AL ST R ITl il grEg o ol STANT FLed aTe
T THT & ITHLU & (o0 IUIH Foedh o7 Rafaai 7 gresoe a9 o § afatdd wedar g offed
THY AT ITATT TTHAT F AT F € H 3T IS oI ATHA Tl 2rav gl

"(XXXIT) "BTESISTE ST YOIl | Tf9a 8 &d ared & FU< AT 7 f6d 7 # gresioe &l a970
TG o o7 ITANT AT S ATAT 577 TOTTeAT 7 Ze6T e e fetes 91 49 et Fene afia g
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9. I Im ¥, MW 2 °, @9 (xxx) % T, Aeferfera siaxeatad R Srom, staia-

LA BTSN (TATHR)" | qIeA15hd AAEAT | gIESIo A9 A8y g, e M Fregioe ot g,
S Fw-aw 9 Henferd fAfader IS 16061 =T 1SO: 14687 AT {& A=+ g w&aa T o7 A9
F AET ASTHIET S44 % €T H ITTRT F forw awetisna Fam =m”

10. I AW H, FEw 2 ¥, g (xxxii) % AT, Feferfed st far s, sraia-
"(xIiT) "I Fow FrEg o HUISd | TUTer” | ATYIT g Feted § 9 T gregoe, a1 v ATY 7

ST AT #fAwTee AT AU feed T e 2 $E ST 9T aTOHE ST T 9Y T /1A 5000 ATE
FfaF Fie (141.6 ATHA) & A1 1"

1. 3 Fag ¥, B 11 % g, Rl st BT s, stia-

“11% IEITAS TAT F Ait TfeAm =7 [t F 1T o arer Bl of s@ee a7 sgate =0 % o
AFLTF THT TEATAST AT AT SAATSA THT TR JT0T|

Ford T =9 oW # F= ft a0 981 grn, fe g e a1 = & v § & et aearest ar g
T AITTH T T TET HAT, g TATIT FeA 6 (0 qa9aqF g o6 =9 7 et 7 et o smaem &1
T q9T ATATAA AT ST 37T 21

12. 36 M9, w16 ¥, 37 93w (3) & wara Mefertera sia:eamua B sroam, sraia—

“(4) FrE TaferE T9 ava % forw RS o sqArfad a1 9 1 ST T o 49w a6 o a8l
oA ST Sta a9 T e (=1 o7 A | srqate it [Afers /s oY Seee ST F=i g7 S[rar 2

Frd, 37 oW1 a9 % o BATe T 0 a1d 973 T S99 &7 A= a1 Fa=r% & orqaed & a1
FH RS 319 ATAT I & AT T Tag & [olT 6T ST 7 2|

13. 3 M o, Faw 21 ¥, 39 A (15) % g, Referfera siaswertug B s, staia-
“(16) TAT=2 fRAx ATErSTIAT 3T HiaTee a9 9T T =T 5 § e a9t T&agmi & aq&7 2Rl
e TAT=2 AT THRET gregiord H9 [EAaeor T29F UF T SoTa | TRET gl

14. I =W ¥, Fa9 22 ¥,

“() 3T =W (2) T TfaeaTaa AT SO s -

Tfg qIfer®T 1 AT ATt 2 IT AT 3 o AN AT ATl Heel-a8d et il Fof Sl &Har 40,000
e & orfere g, v et W1 STarst & T9el ATed a7 SHRAT & 99 a% IAdH qRal g Mafefad & 7
T BT -

(F) HeATH, STt AT Saaaeiier F6 & forT S F Fu<y T & forw d19 Hiew sfiv e o & ar
qrEt % o e ey

(@) T FeATT, X &t AT 7 saaefie 91 & o 1w #iex

(M) g 9 EEAT AT A TEHEROT §G9 H AT 19T A sse, erormw FEw #§ Aaiiha
TTE R TTEETAT & ATET [T
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(@) 37 = "(4)" T 37 = "(5)" F T H qA: FHICRT FIT AT § 3 A FHIRT 39 =7 "(5)" &
e, et s g siaenfua frar srom, srria-

(4) TATSH el T wie & q\d |, SEH off% 9= (F) 100 Hifew =7 | AfaF g, AT qaae
wEOr & fow 300 Hifew = qF MWT g ofiT T8 Jomar (@) 450 Hifew = e &« 91 | =7
TATISIT & AT ST ARATed ST & G |, T dieieiT AT 8 B &t 9 qretr 50 HIfewh o |
Fefere T ATRT ST THT-TWT I FLMTAT AASTAST 169 F Tt TTFLTAT T ITAT FHLAT T

15. 3<% A9 ®, M 25 ® “genfora g asat & waTa Faferfed oss siv dearars aes e
o STTsT, srerta—

“auft RfET i e argat #, Tarl SR gEEAT 7, JHe At F FAFE F, Igd GHE €9 o
STIST ST

Fiee e uTSSe ST 3T TOITelT & Hiaw et off iRed & g2t 9 afawreg 1 et o & %3 grm|

16. I AW ®, MW 29 ¥, “SHifad A & g’ 9I&al & T4, Muforied sawamoa &war
STTOATT, AT~

“TATH 2 AT AHIT=T gregiod 4 & faqeor & forg feaw &1 = [Fat it =t V ot q99-997 1%
TETTera reuastr 19880 AT TAURIT -2 & YTALTHI 6 ATHIT (SoT1eA, AT, T i T@vama am
STTOATT 3T {ed (A= g7 SIqHTad TR 7 26|

17. <6 == #, e 30 sfaeariaa B o s -

“30. HIEX ATAl & 289 i | el TAUISIT AT el TAUAST AT TAUH 2 I §HEq e &
frawor 3T afer TAdISIT AT Aer TAUAST AT AEATHd greg o a7 H9ied gregiod Reufe wom o
HIETS a1 9T &1 AT & forT 9o qraem|
(1) ST ATEA FT o9 A BT gl AT HIEL ATEA & 34 o | el TAUTSIT AT Sl TAUASH IT TATH2 AT
THET RS Ie A1 9T STUsT|
(2) FTETES IS qT & el TAGISIT AT el TAUAST AT TATA2 Tl IATLA hl TATE 6 I, HIeL ATl
& Se & | SAleT UAUTSIT AT el TAUASH T ALAhd gIEg ol AT HI1Sd gIEg ol T e qgi T
ST
18. 3w M= #, =9 31 Sv == (1) ¥, “Fea ar |98 S eeat & g, Seteted
FT T FoRAT STTUATT, 7T —

“IT = AT % T ATAT TAT AT HIS A 90"

19. 3<% == #, === 31 37 39 (3) (1) ¥, “srua/smesdr 60079-1 & 117 ¢TeaT ST H&AT & TATT
aferfera orsx sfiv weaTeas aeg sia:eATiud R SITusT, sria—

“HHI-FHT 9T AT ASTA/ASH T AT sl AT U 60079 oS a1 e e g forfaa =1 7
T e T AF|

20. 3w ffaw #, g 31 sv e (3)(2) ¥, “smEum/smssey 60079-17 9real 3fT HEAT & T
aferterT orsx sfiv FeaTeas aeg sia:eATad fohu SITusT, srfia—
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“FUA-AHT T G ASTH/AETHT AT ASLHT AT 20 60079 FBrror 71 e = gy ferfea =7
TH T IS AT AIAH

21. 3<% Faw ®, Fem 329 39 Fw (2) ®, “|fRar F S| g orsar & g At o #iw
TEATHS 9Teq w0 3T ST, srafa:—

" TREHEHT T T M A0 & o0 ssud/amssdr 60079-10 AT ME<Hr 60079-10 AT
TAUHATU-2 AT Arsuaar 19880 AT q&d 3= &l Tlighd (T o= 7T &l Sfedtad A ST

TSt REHET % o afvewewa e i @HT srEuas 16924 F GrAeTl F ATAR AT, oSt
Revaw & forw afiEsmeda g & HAT MEude 16923 & YEL! & TqHIE Rl 3T TLAiFd greg e

T HAIST e & o0 A uastr 19880 = YTALTHI & ST giT; AT qeF = &l = 19q Fs o9+
A"

22. 3% (AW H, e 39 #-

(F) U (2)(i) |, oTe% “Aeq:SqAq” F THTT A AT o768 Saq:eqT7iia o7 STusr, srorid—
"FIT RIS AT HAIET AT T FT T2 Faead soAl"

(@) 37 7=+ (5) F Taa Meforfaa sia:entua T S, sraria-

“(6) TET F T H TAUAST qT FA AT AT@AT & (70

(i) TATASIT TG AT ATge & HIHA | TATAST e oo sl qohed eqqar 1080 forett I 7 a7faa gt
B

(ii) Tt HATATSA YT A9 o [T AU 14682 F JqA A12S S I Tieaed farsa & fhedie a1
AT AT ST |15 AT3ee UAUAST S8 oo & HTH H, o ST Haiar it Hrer & qame
et T et Se+ aret aeq & e stfafieh geaar == &t Susth

(iiii) FTET ATEAT o TOMEA T di | qEeiehd IThideh I8 (TATAST) FT ITANT FIA a1 (ST TEht
it w1 A 110 fafF=we = et o Jrerar ST g A7 SargiT AT A AT AT ST

23. 3 A ¥, Faw 46 o-
(F) 37 77w (1)(i)(=) T, Rt sia:eamiua BT strosm, sraia-

"(=) ISTpa A FATHT TEATAS AT ISR TgT WA AT A & FILAT AITda Fosl & o0 GSfihd
[EEIREEEEEISICEIR

(@) 37 77w (1)(ii) & e, Fetefad saentta G S, sreia-
“(iii) TET=2 WeTTer 37 faawer wxem & foru fAferfEra srfafyh aedrast ST Fe gir-

() SATATE TTH A o forw seariera greramsti & AT § 100 Hiex F Aa¥ wisE asft Sis@r ava-ra ®i7
FOTd T STHIATH & &3 & U THYT A3

(@) TATST TSiEt g7 91X g51e Uve faefateie (HAZOP) T2t #li¥ SATIF SAITaH Jeisd (e,

(1) AT TTH FIA & o0 Swartad gt raemst SE greg o ScATad TUITet!, §ET0 YUITel, ST,
Tqsft FTed 7 TR, 9e o Maea U7 o sRrerm s qragmst & aqanta ST 3931 & oTHd Fed
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TU Aeqa SIeise ITEM| ST ST 2 % (o0 qeqriad 9y &7 UF {edr aar aretr a4 gieremsy,
&waT, AT &t ATt e A srfsrtaere o $TE # F9r S,

(%) TETEET 14001 AT THA-THT I T T 7T TP AT AL ATAHT 6 ATET TA19d Tsie T
FIET AT T T SATATARTeA T ST Tt (30t o)

(%) FATIT 3T ST aTer SeaTiarg STeTsil, ST sie fBeew & forg arefir siw Srgaee amw;
(F) gregro R T IqT AT AT TOTAT F [T AT SedeAish Torret

(=) Fea TR a7 e g Afde s awama;

@) 39 7= (2) F T, eferfera siaxetoa R sroem, staia—

“Ferd T e = a7 F% a9 fofed &7 | &7 &6 S aretl Sqremer gRRaar § 39 e i
et oft sTarea=hdT &1 W% FT Tl 8| THH 4 § TAHLTT ¥ [SFH T FETaT o 3T 2T THA Feed
T 9 Taeieh TIAT aTel TAT AT TETAAE T HIATS T9T G0 Hl 210 T HT AHIT ST FeA §
qiergT FMT| aTeqor T sTater ATawan UF a9 of gl 3 q&T M AT g T gIT 3o THET ST

FTAT srater o forw forfera =0 § o, FTR07 3 |77 T/ A0 TEET ST J6dT 2
24. 3% m O, R 47 ®-

(F) 37 97w (1) H, 9163 3T TEATHT 91 "TATH- 19" o TAT AT 967 3T TEATHT o8
FA AT AT ST, Sria—

"7 TATH-177"
(@) 37 = (1) &, 4= gurE F g, Rt o o7 e ores siqemiua fBhu ST, st -

“(i) STRT SaeefTer AT STELIT IT HEATL I o WSTIOT ¥ [Aqr &7 TT 1T T AL SAqTed TeemT
TS AT TTAT] S0l T LA AT GTAT 0 TATIAT 6 (RIA07 § TF aG001e AT a8 g & AT =d & &
17 g, AT @ Afa=aw, 1952, 3 =aw § [fde 5@ st & st | mr 9= 90 985t
g

Ford T Saaefier a1 STt AT FATF 9 % FS0r &Y [FAaqeer & fore detea Afegi=a & & g9
TSR AT ITASTH & T @ o, ST 9T GTHEAT 21, FgH i I 6f 1% 27

(i) Surn FaEt § Seafaa smafr THIr 957 39 9T & forw ff aR) g0 g & uaug-2 §
AT HIATSA JT TTA FT ITAN TAUASH I I TAGH ATgAl 6 244 & H TR FA & [0
o2 SITaT g S T AT weruastt e 29| 9% T8l 9gd d%d g 97 deiorad [HEAt F = XIV #
e ugrterad faawer ®2om & S & w29 o7 e TRagd AT g TS ATGEEAr S
673 (2) fami® 27/10/2020 g7 AT fBFam =T & a7 F9ay A1 A1 SUA &F g7 AT 919 & o
S § 2 FE TR AT O THNTTEATS g1 TEE0r R U S A7 e g7 S=rierd Sor AT aivET
T GHATIOIT IS 3177 FTEA ST shig AT TT ALRTE & HTe =7 § )

(F) 39 77w (7) Fr Sfqeaioa T SToT s -

“(7) ToreT rfersrTET ramefter siaraeh sl STATOT<T THTOT 97 <907 AT FTL0 qigd AATIIRT THIT I3 & F THT
FAT, AT ST | STAET ITH I ol qIE F &l A & T4 Tl |
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TSIy S favhies qeAT T3 & ST IIEsRr ArssfEnT el (TAuasiT) & A1eqw F T
grfersrrr & foro sty y|Ter 9= sAere S T srom St arteer g Bfeaa aatda aree
TISTET 1 T T SAETH G0 AAATH o SR AT TG o (o0 ST EqTASI| 6 q1, ST 1 qTHaAT 2,
AAATET ATATS T FATTIAN

25. 3% R ¥, A 49 sufRay (4) ¥, oe UF HedTeq® "UAUH-29" & oAt et oes #iw
HEATCHT «Tea i FTaa T ST, sreria—

" TATE- 1

26. 37 =W #, F=e 50 39 {99 (i)(F) FT Siaeartad Bhar STos, srai-

(F) I=7 TUE-1 H, I MEeT €T TAUH-1F § a7 9 H AT T F7 LT F F o 4 sy
TATSTT T AT T9q F ®T § AU F2d 0 faqia #7 F forg =0 uaue-19 § Jq3iy F
e | § AT I TATH -177 H AT UAUAS il ASTHI[ET S F T § GUSTLT FA A< Aqid 37
T T Y59 TATH-19 § TAUH2 T ASHIET S8F 6 &7 § ST FLd ¥ fAaqfd #77 & w2

(F) 37 a9 (1) ®, o8 AT TEITHF 958 "TAUH-19" F THTq FHfeied aex oY derredd gaew
FA AT AT STTOATT, Sria—

"7 TATH- 17"

27. 3<% A ¥, A= 51 39 Raw (1) # 953 3T &1 s’ "a7 TAUg-137" & Ta7q Mo feried oes
ST HATCHF s TiaeTioa BT ST, sreria-

"7 TATH-1"

28. 3 A o, fArm 55 39 Ry (2) ¥, ores 37 HeaTeH oreg ", LS-1 1 " & v wferea oss &iw
HEATCH 1o S FATIUd TohaT STTUAT, Srofia—

", -1

29. 3<% MW ¥, 9w 57 ¥, 37 M= (3) & v, Meforfaa su ffas siaeufoa et s, srria-

"(4) AT ATATHETLT F I FAET 79 F GO & 70 SIqA T ST I7 AqHIRT TRAT T 472 9T FHe
ATHTT AGT &, AT = [FAHT o T&aq & TS T AT STAATH AT STAHGA T2 FT [dT JTm|”

30. I fA=w &t =T | ¥, -

7. AR & ¥, T H,

(@) TR /, “FH. |, 4" 3T 399 Hated T2l & "%H §. 5" % & § Tq: HHAHT HAT ST ST
O FA(T "FH E, 5" F qgo MHferiad 9. |, oY 399 afad Tareat aieaferd S STus, sid;-

4 | TAUH- |TTAFA BrEgro REIET Teod | Hiex ared | qed Fa=s v EREIE] TE=T
19 |99 F T H qCAFA GO F WSO Fe | 36 g1 WIeFd | UAUE-1F % 997
SiY Wiex ATgAt § faatid e & aqate IRREET g

T/ =T

qAIET gEgeM M @A &9q & |Jag §
qALAThd BIES 9 o WS  form)

TqIe: SAETHITET ST TITSAA o AATAT ZTES ST F ITANT o fory, o I&ura § g o & dEm
F o = At o I TAUH -1 F | ST grEs o & 69 [fes a7 49 feisy Fehe § 99T i
AT & forw 3 eie 799 & I% T & &l 1 | St Sy &l s
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(@) 97T @ H, FH 94T 14 ¥, 7697 3 ¥ geq7 F g, e ae siaswentug G s,
FATd—

31. 3 fAawi &, sqgAT IV & vaq, Fefertaa sta:emiod o Srom, serfa-
‘T V
[T 2(xxxF), 21(16) 3 29 4]
g YTaeTd Aeferiad 9% @mg g, s -

(F) ATHIET ITAIT AT % ATET T T A F FASIHE I SHACT FHedadl H STTR
Fleh UAUH 2 WSO radT & {ored, i ofiT TA794T 3fiT FETerfer 67 saeawary o geierd
FTCHHRTOT, TATATALOT AT GSTORT T TFLTFHATT

(@) qefera ufage =iv gefeht & forg swrsifaes sae ata aTa J9 W Sqace a1 gue Sqace Y97
I § TATA2 F A TagH i MFAFRATT]

() FATAR, TELETT 3T TTAeq0T|

(%) FHTET gregee | Ao ©od (TIEUH) 3 26d greg o [Aae €9 (Tau=s )

Ferq o qe =, sramemor aRfeafaat # oiw forfea ®9 § &1 F10T &, TH ST =T f et |7
SATALIFHAT I ATH FL T Bl

WUSTIOT ATESTI X g
F. — ATISTI e
1. UAUH2 FIANSIEE STEAT AUSTIO FASTIF F T 91 i Meeqq wav a1 FAeeadt
iy it HIAT & FeT qAqH GLET 20 39 gt o ot (1) § [fee giat F sqam g
3T UH 21T SIS iorT STTErgTad| &l ATRaH T 79T 2,83,906 A1 & AT gt AT2Ul
2. UATA2 ATTITIA TH A | ATTHTd hAT ST AT T T g=mTa s Brameas gavar &
T T2 & AT o far, eforfaa &1 a8 9% -
(F) FEIT-THT 9T HLATET A0H-875 -3 T TUHHTS 7-16 F LT & TTHE a1 F
= 9T
(@) FHI-THT 9T HATET AE0H 1893 AT TUHHTE 7-10 F TG F ATHT Thd 17
TTE % HTL0T §U AQTS
(1) SAHA F F U LA (SUTee) FF;

() TATIH, TTET FHE AT TATA2 | ST T8I T FATHH TRl =T TATIAT
frerae 1 g
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3. THITE Tl & (10 TR a1l AT AT (SMEETerer) aredl d@ Tgae & o0 7 F FHF 1
Hrex &1 R=F =19 @1 SO 97 wfad gregee e arefie & feene (srEeEere ) ared
T UTA F oraar 59 g1 ST F0e g

4. TAU=2 YTHAT, FoS T, TS, 2T T9IE AT Fe qieT F AL LT T FASF
ITHLOT T THET & 3T AT 32 F FHLOT T ALAATEN T STHLUT T g AT THATT Hl Lhe
foro s @i fRmtor B sroem)

5. T % I ZIES o ST FHee Aol Fragrat & o aqears s gregee aar §
TSI % oD ST, T SehTer ST i ST

6. e st siw affeer ware &t susfh

7. WSS, BT HET ITAIRHTAT AT AN ATgAl Sl SraTted qgd T e getaa &
ST

8. TAYT, [hTH 3T FeTTel il AGEAT TH THTT Al SITUIAT, AT T 6 SITEH Hl FA 64T
ST 6|

9.  uiR=Tad HHAT FT T Fer olix [awor &= 1 § FAemst o Aared qur greanior
TGAT g

10. TAfdw doe Sama &1 w9 = Yo ffuq gT A1 & a8 o= Jrama § arer 7 <1
ST AT BT ATATTHRTA 22T H ST T AETT F TREAT T q8T A1 oht fafa & gv |

11, FASIT ITFIUT I AT GATAT | S[ET FHSATHAT § FA1 6 o0 97 1 ¥ aRaw
ST ST

12, WETIOT & FSEH 97 ST Haterd qrefu oA &, F amhl 9ET § SUg<h &9 § T
BT ST iR T ave @ Rua T Srom & A weem o AT raTsiTer & & S| ar &
SATA-STT AT &1 & ST ATEAT o Ted | TET H TALT FIAT SA¥ R 6 T80 § L2l |

13.  TESMNF WSRO gm0 U8 SWg Fad g aiie THl Fadl e giagmsi #1, 90
AT § AT 6T =T 21 AT TR, TAFLOT AT G, T, SRS AT A qraAl qiad sr+d
ST g Tt w9 & "@3fera fHar ST SR aqr SqE SAr ST it f geeAT
T gregee e it FaedT 9 AR AT 999 98 7 S T, FrEg e §e o 9
Y AT AT AT @A, sHaHIeTEee, AT =T TUIEH oY $49 % WS 3T SUART 8 2
GAl F A0 2

14.  gregioe A o # wriuq i Susaon, 9o gresie Jormet!, Af9 doh afad
BTES IS TUITeAT, BTSN IcqTa TUITert, ZTEg o WETE0l YUITet!, Hafard giaersl anfe & o=
AT [AU U YT AT, ST 3T M2, 15 3T 1TF ST ATRT F AT AT I AT
A FAT, ST T &

“I0 T TFATST

LEKTE RS 71 72 73

Hqfagrd | =T HT Ee e § Famal F |7 saaaeiie (Ai Fvateaaa) i
(et =TzT) AATAT AT TG T Yee At i
T T =AfFI T AT HEATT H T G A
(v, mw ) AT AT
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o - e AATEe ITATATAT FIT SATAHAIT
et e (Fa &t F Feweaw davge fErE
S, AT F A= eaq o 7 dfas g3)
T T T T2
ST HIG AT GeAT SATT
qrfersr 1%
Sere YT % forg a2 fReufE weo # At gieramedt & = s
414 FHTT | F I7 T8 (< 4.2 FRur/at2)
qoF ZTad T3S o Ot & TFATISE a9 ~IAaH g2, ATEHRaA T2 AHT 54T,
T < 60 TruwEems (<4.2 FR/adi2) F arr
qTST AT | 9TST ATSST T T 1 THFTTIE T 2 TS T 3
(=) WD) rtor 5 Vot oy oFrn| R ot T e 41 3 ()
€D) AR T Zfaq gresiod | Zfaq greg e gurrelt | 3 oo afaa gregem
JUITAT (HT2T) (1) TUTTEAT
0.34%7+0.24 0.20d+1.84 0.15d+2.08
0.5d* 12.7 a5 5 4.5 4
0.5%1.0 1279254 9 7 6.5
1.0%1.5 | 25.4 % 38.1 13.5 9.5 8
1.5%2.0 38.1 ¥ 50.6 18 12 10
20% 4.0 |50.6T101.6 35 22.5 17.5
qrfersT 19

TE I F forw uau=2 et weow # e giergret & &= ofaw @
414 50 F st af 827 F o & st (> 4.2 fRadi2 <8.4 fRm/adi2)

ATEHRAH ITST AHTL G T Z(Ad SIS (H€eH F TFAIIST T IAqH 3T,

a1 > 60 psig < 120 psig ( > 4.2 FFuT/EHT2 <8.4 fFuT/EHi2)  &rr

TS SMEST | UTST SrEET THFIIIAT T 1 THFIIIT T 2 THFIII T 3
(=) (FFri) ETITATA & (9T aTgl HIHT| BIEAHE 6 % (o0 | TFaee 49 3 (Hiev)
AT T Gfad e | Zfad greg e IuITeT | & o afead gregee
AT (HeX) (#Hre2) SOTTeAT
0.3751+0.53 0.24d+1.96 0.19¥71+2.19
0.5T% 12.7 & 55 5 4.5
05T 1.0 12.7 & 25.4 10 8.5 7.5
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1.071.5 | 25.4 9 38.1 14.5 11.5 9.5

1.5% 2.0 | 38.1%50.6 19.5 14 12

2.0% 4.0 [50.6%101.6 38.5 26.5 21.5
qrfersrT 177

TE T & o uau=2 et weoe | fAfs e gieremst & S+ s 3o
827 Fdw & srferw afehe 1307%@(3171'@1?5@ 8.4 /a2 <13.3 T%F*JT/WZ)

ATETHTH qTST AT FRT T 1A d gIg o (Heed F AT a6 g9a9 g7,
T >120 psig < 189 psig ( > 8.4 FRm/AH2 <13.3 Frm/A2) ¥ aror
qTET AEET | AT A LEGKIERC THTTTAL LT 2 LESEIERE K]
(&) (Feref) ETAYAT & &7 ATgLT | FIHIE o & [ | Hferd &t & oy
HHT EaR a6 gfaq | zfad g JTet! | &Ed greg ror SurTet
ESERRUIEINCICa) (+f1=7) (¥1=7)
0.38%1+0.57 0.25d+1.93 0.20d+2.16
0.5a= 12.7 & 6.5 5 5
0541.0 | 1275254 12.5 10 9
1.0%1.5 | 25.4 T 38.1 18 14.5 12.5
1.5%2.0 | 38.1950.6 21.5 17 14.5
2.0% 4.0 |50.6% 101.6 43 34.5 28
arfersr 19

TE I F T w2 et weoe | At gieramed & &= sfaw @
1307 F T & fde st 1961 F T & s (> 13.3 FrmAdi2 <20 fRmad2)

ATEHRAH TTST AL G T Z(Ad 2SS (FEeH F TFAIISAL T ~IAqH g7,
T >189 psig < 285 psig (> 13.3 /a2 <20 FFmAdE2) F o

TTET AEST | 9T TSt TFTSE 7 1 TFATISE T 2 TFTI9E 0 3
(=) @ e et G AR aE E Y | e s e
oot (+fre) (=) (=)
0.5d=% 12.7 % 7.0 55 55
05ta41.0 | 1279254 13.5 11 95
10915 25.4 7 38.1 19.5 15.5 13.5
15920 38.1 9 50.6 23 18.5 16
20940 |50.65101.6 47 37.0 30.5
feogft -

1. T FT THFATNIT & (Hehedqd dos Tau=2 Feed & Fe & 9797 S|




[T 11—@vz 3(j)]

HILT T TSI . AHTYTL
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2. 3 o AT AT T F AT I qIIrHT 15, 19, 177, 19 F ATIAN § STTRT 677 S0 aret

HEREENESRERIES I

3. e & Ha¥ 9 Afqfe AT a7 [ZE & e 92 arrersl 19, 19, 197, 19 % JquanT § STIRT /e

ST FTer TTE O Ay 3T &7 stia e =ame Ratia B smoem)
arferr-1=
Tau=2 et weow # At giergret & = sfav @
FTFHAH T2 AHFR GRT | ZUT3eHE A7 91 & %ﬁggﬁ?mgg
- o S grEgor e o [Tt soreft % e Seri # 619 éﬁa*r{a:
| O T AT | i AT % g | (ST AT A
R — e TRATT 3T eTor 9
FT ATSLT ATFL)
1. 4.2 fFum/at 2 9 w1 ATAHT-17 <8 1.0 5t 1.0 5t
4.2 ¥ st ot 8.4 .
1 . .
) St 2 3 qrfereT-19 3@ 1.5 #t 1.5
8.4 7 wrfdre feh= 13.3 .
N St 2 3 ATTCTRT-17T 3% 2.0 2.0 #t
13.3 7 rfer < 20 .
4. -1 . .
S/t 2 3 rfersT-19 o6 3.0t 3.0 #t
qrfersT-19
TTEH AT & ATgL TATAT STRLI/ATTA ST STH ATA % ATELT (AT o6 A= o0l AqH g0
.9 STHLIT/FET Fier T AT (STELr FoRATR)
1. | e AR = ST T ATIF-15 F ATHT
2 |TF ATAIET TIEhHIH FT w0 ATH 4.0 Hiex (3T Meead! dom/aqair & T ==7aq 9
HTew)| foher afge Mereadt ST & 9.0 Hiex Fit 24T T #1
AT R
B EIRIEESIREE TTEH AT F dTg<
4. |Hro=St FEE (R U U 2 ®9F) | e feiee (Feive) R, 2024 F a1 F 19, 17 6
1% % SATHTL TTSH 6 [heATL o LT T FEhe Hif FA12 aF
FohIe %l SIATE TG Fh FEhe hl TAUH2 FEdT & ST
ERISIE
5. |ATEe 9T waA/AErr Fwe/fEwn TH ATLAT T ATTCTHT-1F o SATHTT LT T2 F A8
FTAT
6. |TAU=2 s Hu=st RBFwe (Ffx | =AaH 6.0 Hiex (37 greeee & &g W =gAaH 6.0 Hew)|
TATH2 T9TH)
7. |REET sredT & A= A “I9q9. 6.0 Ht

HESISREIRINIEEAR R R E R I B EE L EC IS ECDE Y
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g, TAUAST HUSTIT Y- FET ATHheqT (RSTTe) svem:-
(F) wia-

1.

Tau=2 At A g v qfEa SShfAEe F g atdeesr (Remee) st =R siw At
AT YT SSHTAAT ST o SHTE FAT AU A & [HHTr 3w stfvseqar (Reme=) & ager
e S T ST T A SHew 2 SShRET % gy #ET AU artw 35 ot i wefeurhr
T AT I[OTT 67 AT T ST &)

TAU=2 I % deo Uve o e £ srfiereudr (RS wea a9 Raiorame gamstt #1 9% siw
Frer are T AT oA wEAT =R

i =i e & ot Teft erwar, 97 ° F7 <7 A A T A En

e TATHT &=t | wriod greg e uT &7 a1 it Rorfa § gregoe Rt & T o forw srerar
UTH o TAGHTT 219 & L o forT qierd Zeqoite g1v ATl

gl TAUA2 WSO 9T & AT 33 fil AE@egahar g, dgi ef gure dv-zgaefir (NON
COMBUSTIBLE) H¥=ATU gi¥(T, 3T HTANSHS aiad AT & g ATeA [ &fd &l dgd Hed § g9
g

S| Hia 9% Iuer st T 3T § 9g dehie AT et o SOERE SE-saadeite aTadt & 9497
g

(ERRIEEIE e IEEIES

1.

BIES IS IS & [olT Fifed a7 AT 3T AT ITET AT Aigd TUHUHE Iy U J9%

F9e #E (ASME Boiler and Pressure Vessels Code) &9 VIII 91T 1 97 9T 2 /20 13458/
TUHUAZ:ET.31.3.12 F A& I47 T AR 0| TTHAT T2 AT ATAT ITHL HhIE HeF [Ha=Th

& G T 3hd gT ARl

TAUH2 FTATSTHE FSTLOT 9T 7 T2 a1 20 Fherrams/awi? & stferk 981 g Arfgul

AT OT & AT I 31 39 HE o T8 Hged ol AN 6 (o d sAtseheddr (Rme=) wer
FATRT T =T AT & TGIF T &l TIAATE, T Gaell 912 37T GHHATAE & forg stfoehfoaa
(RS *FeaT =R

TGS IT Tl AT ad e g Ty 341-2017 F TTELTAT % A ATATT IT 77 i<k %
ATT T AU 3T IRT RFATS URAT svdad 9T it SIAemar &1 &7 &7 0.34
fft2/dteT AT =TT Ti=g I 2000 ##12 (283.906 =« HieX i< I &HdT & [T,
RSt ufvaT 965.28 Y 2 ) & srfer 2t ofiw TEeht ara AfeT 25 fuwsrs & AT g

T IT T THF ATTFeAT (FSST2) qTTH & F7 JTIHTH T S0 & el 6 o0 ad0e S
TAUA2 T o F GHT AN ST geSo & ¥ | a7 T F 97 9Tt ST Uaqu=2 a7 Fieg
EIES IS aTST o TFe # A & (-)2530 HqTT T T8 FiA o ATI-A1 AITdH ¥ TaEiHs
3P & TAT=2 F T HIT g
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7. BTESISA 9T &t afY 9IS AT 9T F ST He A T GIAT T AT FTgl 9T F 98T I8
qfefiT STIe STgl ATl e AT & a7 HI6 AT S1dT § & TUHUAT Jea< 3 97 a9
Fre e VI A7 TuauHE -t 31.3.12 F AGET AT GHIST gHT ATRU

8. BTESIS UTH T foraw oiiv qeft AT siTg & w3 & fory sttt (Reimee) At a1feuw 5= 9%
o =a< fo=ame &7 T & 77T FRTeqe 9T 7 2l

9. TSN 9TH F AT TG FT s W TN ST THATHF & H qTed AT Folesl & VAT AT TATAST
FT SST ATST o q¥Yh | AT 6 1T AT FLAT g df a8 9T 7 af =erard & o srfeereaar
(Fe=TTe) *e1 T =TT A7 fh UAT Z19 & Tk T IUTEY ZET AT
10. TAT=2 9T HT T TUTeAT T ATHFeaAT (R1e) w2 9077 T qaedt 9 &1 off eame
AT ATl
T. fhedea-

<

1. W HHEd TS 19 9T Sl TAU=2 Tg<l 9T 979 U %7 § F7 2 &7 Tgd ared St
% A U g1 aTed AEeTT LT Tgd T HX ok, %l &THAT FT AT SRIT| SATALTF SHAT Tehel

HEOH GaT 7 9+ qeATIEd i Itod @a¥i & qH=ag= 97 F9T JTo9, aTeq Taeqma= i
Tt AR v e § v et st

2. R Rarew |ier argaved | HIS(u-s(15.5 F A6 o U 70 3z @& F 91297 ¥ 9
TR STTOATT ST T v TR aied T Sreaiera™ aTed &1 FoRaT STl

3. A% Refiw atea &1 2@ T stfSrareuaT (ReTe) s wrfua far s & siq & zod #rs
TIT IT ST AT T Tar Ui 7 af Il

4. TAT=2 9TAT % (70 IATH 19 T2 AHAT o6 AT/5T H TOT & i 24 =l hl &7H7ar & 3 Tiaera
qFT T 2N

5. Fad gESe 9T | ST a9 §41T T2 d9l ReTF aied e 0T 9319 % S(TaT, il &&d:
6 T 3T IcaTe N9 aTed | IUFR{a T S

6. ATHTEH ATATE aqTed HT MHTEd FERT & FAfed g 9 FHforfad odf 9 aw= g+ & o
srfsrfena o s

i. 3T & Oar e % o

ii. O UAUH2 T AAAAT TR,
iii. ATerelt ST FATeett F=rferal
7. UH SACHTCH M aTed ST AR H a1 g | (A Ter® q9d aarrar af, 54 6 200 &
HT & T AT 0T AT ATITd SATAT ST SIY {31 HoRAT T AT ITaw g

8. THEA UAUA2 TS T UHT IRE ST ST 9T &7 3 & [T AL F TRIAT AT TS ATed 6 AvaL h
70 &1 59 Odg ¥ Ta° & TAeq T faat STafh a9 F7 a1 9 T 6 q979 gf, 1|

9. YT UAUA2 ITH UT U gTs forfae ot sard g s o forfae raer ifsir Rarsa & Zem
2T, Tt gre forfae oraer Wit & o fRarsd &7 Famd 7 forsheT 987 /141 S
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10. T TATHR I &I FH T FH T (e Aael TIoRT [SaTed F TR FhAT SR F w26

T ATHFeaaT (BeTe) o warfua o SR o6 =8 g a1 &t famr | B agar s
AT 3T ATATISAT AT AT 3T TR F ST Fq< 3T T THTAT FH9AT 7 f2@rs 2

11. % TATA2 915 UF 3¢ &9 9dg (9aeid (6| Iih F ITHT R
12. % TATA2 I F ATIRAR Ffad Tq¢ % FUL Ueh fog I Ira@rdr & 9re eqriia war s,
Sreft oY fRurfa an

13. AUSTIOT 3T ATSH T AT % 7T ST 7 qIE [S13d FAT ATR0 o Eed g
T AT AATY( 6 G0 T TF HAd AT § FAT I AL O T 391 24 § g 99 T %
AT ST I TATIT T AT T o AT (R 7 gIierg T w2 |

[YHRIT

1. TAU=2 Hd § FEALT 9T T FET w7 Je RfefeT g afga ger Arey arfts sttewan
AT HTAFHTL T T AT ST I ART ITST AT U ITHAUT | HHT T@T ST 9

2. TIF TR U ITIH [HhTE, Tq aTed T AT AT AT d qTieh Afesha e qeartad offaad 2% Hf
FATH o9 FF AT 979 | 7 A

3. ICF ATICAT fTSecle ATed | TIF s FAST o FOL TATOT g AT oa= FT [Hag ared sl I %
Tl 3T TR aTed, TAUF2 JTIHTH 9T AT % forg stfsrwedsr (Rere) foham smosm)

4. FIfYs ¥ =2 F REma &1 @ & o [fewr, #ffwees atitas 1 sieer-oe #83 F o

F ZAIE qTed TaT9 FhT SATU | 31T Ao 0T T 2qee 912q aresf 50 Y. =ma & srer g ar
I TS AT H ITTEAT AT ATedl & A1 TR SIS Ior i G T G2 Hahrea & o
IqTEE AT AT

5. (i) Ufede TaT AqIEs Al gf TRET | TR AT
(i) Ter ffee aaRTEs || & 15 §F a7 399 J@fgw @ 9w g agt e o o agee
AT ATed JARTZSL § FAdH 15 HT H T 92 ZHT AR
(iii) ST fEeT AqRT=se ardi= #q & 15 # ° F7 T I¥ AT § 0l g o 79 q157 T2 §
ATETHTEH TeATE qTed ATCHTRIEE | 3 HT 6T T IT AT g1 AT ST T3 Aot & =feq g
U g gIIT:
1. A=A H TG F (AT TaT18);

2. TH YA g ATTEReud ohT T IUFT0T gIRT TRETHT &= § 0T T 90T J900 &
ferg

3. AT H = qIT I T
4. AIAA TuEET o)

(iv) (F) T2 off Ufade aqRTEST sqaT BT aurese o fF uau=2 9 % 15 #ie? & 3faw
TATAT T, T FTSSISE Z1ad AT | SMETH{EH 9T AT aTed gHT AT Ul

(T) SATETHIEF 9T ATF ATed ATIF TTAT T AT § FH F F7 3 He? U2 gET ALY 3T
e oY oft R & o5 g =R
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—

. ATEA | T@ g (ARE T918);

2. SO F I F9T T FETATT qTIaT (377))
FICTT o YaTg T 3T ATIHT i g 97|

4.,  SATITAERIAI o€ SIS (Heed (STAST) &7 qiHa|

@) =fz 12 =8 glagr § ggarlt § a1 IUrRs &g (F) § <7 T2 araegsharst & afaiw oae
AT ATed T AT AT AT F FH F F7 15 Hiex % &g & gAT A1fgul
(v) SUIE o gara AT Figed AT gEgied Aeey & Jamar 3+ 329 F o a2
ATRTEHAL 9T AT G
6. ATToTs T = &f T FH | FH 1 Hiet T AT ATQUl

7. TUHUHT FMEGL U Ye¥ I8 w€ (ASME Boiler and Pressure Vessels Code), H#919 8,
TANT -1 1 ATATA 6 AT &I MIa% g7 TwE 7T HHe Giedl & AT areasii Hl
Ffrepeqar (Remmew), "sfexta s Mafea G smom)

8. TAUA2 ATCAT & TAATOT T ATRIT FT ZIESSA & ITTNT & (70 ITIH 3T RHATSH Ta1a % LT
T FAITET BT ST 2

9. #fAwIes ATICUT &I AT TATAHT T AT soA1h qTesq, ATOTT F T dF < & oy Iuetsy fhg
ST AR

10. w12 ot afeaeft arfoas sife Tau=2 & 9 ® 15 Hiex & 2T 7T gl, 396 &9 ared d

AETHIESH AT HGHAA 9T AT qTed AT 2T ATRUN TH ATed I ATOTT F FH F FH 3 HIeL TT

SET AT TAT S ATCTT & ATHITH I FH gl ATAT ATed a9 § FHT gl i< Frfeqsr A
AT | SETHTT ATTHTT 2T

11, AT o TAF SR (V) % o0 UF e ReAs ared 3uared ordT ST AT fSrees 9™
Aot sToeTst # oI am g AT u:

() wivaeft e e ared &rer &7 ATfves % sAfeshad SHwe 3™ § 10% T@wd &

T, FIfeT % gresio 1 a8 &Aar & 150% | SATET AT a6 (i ared far e
TR HA

(@) T ATRTES g A aTead — ITUAHIAR, TATT T8 39 THE § SI70d gHT A0
o | IRAT % 0T aTIH 600 Hfewa & ofdw 7 21l

12. AT ZIEg o TIET ATTOT 19 & fEa<or Yorret! # [FeTA 79 9 313 TUTe | & arqer fSsire
ATTHT o FAL AT A1 g | TAT & (7T FF=ATId 7 0 316 T AT T

13. FTfea=r & 9\ qATOHE A1Hed & 979 T AT 0

F. U WISt —
1. Tt qTET TOITEAT S IUHUT T TUHTAE off 31.12- F ATHTE ATTR U AT ST AR
() Tt F qrefier |rs T qfeia 3 T A T oA #AT

w
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(F) ITET 3T UTET SATST 9T JTIHIT F TREdT FIT H=e a7 FATd 7 I ohm S

2. urefw, R, ere, g% Hicie, ared, WHEe? 7 o7 9g@® TS gad 7 T grEg e
AT & 10 ST g0 &Y THH oA 219 ST qT9H & o7 Sk gl afasr & araHT_ § 3ai-
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MINISTRY OF COMMERCE AND INDUSTRY
(Department for Promotion of Industry and Internal Trade)
NOTIFICATION
New Delhi, the 7th May, 2024

G.S.R. 272(E).—The draft of the following rules further to amend the Static and Mobile Pressure Vessels
(Unfired) Rules, 2016 which the Central Government proposes to make in exercise of the powers conferred by
sections 5 and 7 of the Explosives Act, 1884 (4 of 1884), is hereby published as required by sub-section (1) of section
18 of the said Act for information of all persons likely to be affected thereby; and notice is hereby given that the said
draft shall be taken into consideration after thirty (30) days from the date on which the copies of this notification as
published in the Official Gazette are made available to the public;

Objections or suggestions, if any, to these draft rules may be sent to the Deputy Secretary (Explosives), Department
for Promotion of Industry and Internal Trade, Ministry of Commerce and Industry, Room No. 204, Vanijya Bhavan,
New Delhi — 110001 or Email: expl-dipp@nic.in; within the period specified above;

The objections or suggestions which may be received from any person with respect to the said draft rules, within the
period so specified will be considered by the Central Government.

Draft rules

1. Short title and commencement.—(1) These rules may be called the Static and Mobile Pressure Vessels
(Unfired) Rules (Amendment), 2024.

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

2. In the Static and Mobile Pressure Vessels (Unfired) Rules, 2016 (hereinafter referred to as said rules), in rule 2
after clause (vi), following shall be inserted namely:-

“(via) “Bulk hydrogen compressed gas system” means a gaseous hydrogen system with a storage
capacity exceeding 5000 standard cubic feet (141.6 Normal cubic meter) of compressed hydrogen gas and
includes bulk storage source such as mobile or static cascade, tube trailer, tube bank, high pressure storage
vessel that serves the piping system that transports hydrogen to the end user, transfer piping, manifold system
including filling and decanting post, buffer pressure vessel, compression system having booster or online
compressor, hydrogen generation system such as electrolyser, and other associated components.

(vib) “Bulk liquefied hydrogen system” means a liquefied hydrogen (LH;) system with a storage
capacity exceeding 1000 litres but not exceeding 2,83,906 litres and includes static cryogenic pressure vessel
for storage of liquefied hydrogen, unloading facilities for liquefied hydrogen cryogenic road tanker or 1SO
Tank Container, cryogenic pump, vaporizer, etc.

Provided that the facilities defined as Bulk hydrogen compressed gas system in these rules may also
be included along with the facilities of bulk liquefied hydrogen system as per requirements.

“(vic) “Bulk Hydrogen Supply System” means a hydrogen supply system designed, constructed,
operated, maintained in accordance with provisions of CGA H-5 as recommended by Ministry of New and
Renewable Energy, National Green Hydrogen Mission or any other code accepted by Chief Controller.”
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3. In the said rules, after rule 2 clause (viii), following shall be inserted namely:-

“(viiia) “Compressed Hydrogen Gas (CHG)” means hydrogen gas including Green Hydrogen consisting
predominantly of hydrogen in gaseous form or hydrogen gas produced from liquefied hydrogen by pumping
and vaporization; which has been compressed for use as automotive fuel conforming to specification IS 16061
or ISO: 14687 as amended from time to time or any other standards accepted by the Chief Controller.”

(viiib) “Compressed Hydrogen Gas Dispensing station” means a gaseous hydrogen dispensing station to
dispense hydrogen gas as an automotive fuel in to the on-board gas cylinders fitted to vehicles and includes
hydrogen pipeline from hydrogen generation unit, hydrogen buffer vessel, hydrogen compressor, gas cylinder
cascades, chilling unit, hydrogen dispenser, control panels, emergency shutdown devices and other related
infrastructure.

The compressed hydrogen gas dispensing station shall be designed, constructed, operated and maintained in
accordance with NFPA-2 and ISO 19880- Part 1, Part 3, Part 5, Part 8 as amended from time to time or any
other standard accepted by the Chief Controller.”

4. In the said rules, in rule 2 clause (xiv), after the words “vacuum insulated storage or transport tanks” following
words shall be inserted namely:-

“or super insulated storage or transport tanks”
5. In the said rules, in rule clause (xv) shall be substituted namely:-

"Cylinder" or "Gas Cylinder" means any closed metal container having a volume exceeding 500 ml but not
exceeding 1000 liters intended for the storage and transport of compressed gas, including any liquefied
petroleum gas (LPG) container or liquefied natural gas (LNG) container or compressed natural gas (CNG)
cylinder or compressed hydrogen gas (CHG) cylinder fitted to a motor vehicle as its fuel tank but not including
any other such container fitted to a special transport or undercarriage and includes a composite cylinder and
cryogenic container,

however, the water capacity of cylinder used for storage of CHG, CNG, nitrogen or compressed air, etc., may exceed
1000 liters up to 3000 liters provided the diameter of such cylinder does not exceed 60 cm;

6. In the said rules, in rule 2 the clause (xviii), following shall be substituted namely:-

“(xviii) “Dispenser” means an equipment having mechanical components in it, installed in a dispensing station
for dispensing of liquefied petroleum gas (Auto LPG) or liquefied natural gas (LNG) or liquefied hydrogen gas
(LH,) as an automotive fuel for motor vehicles and having electrical components of the type approved by the
Chief Controller.”

7. In the said rules, in rule 2 after clause (xix) following shall be inserted namely:-

“(xixa) “Electrolyser” means an equipment used to generate hydrogen, designed, constructed, operated and
maintained as per specifications of IS 16509 or ISO 22734 as amended from time to time.”

8. In the said rules, after rule 2 clause (xxvii), following shall be inserted namely:-

“(xxviia) “Green Hydrogen” means hydrogen produced using renewable energy, including, but not limited to,
production through electrolysis or conversion of biomass and having well-to-gate emission (i.e. including water
treatment, electrolysis, gas purification, drying and compression of hydrogen) of not more than 2 kg CO, equivalent
per Kg H; as defined by Ministry of New and Renewable Energy, National Green Hydrogen Mission vide Office
Memorandum Number 353 / 35/2022-NT dated 18™ August 2023 and published by Press Information Bureau vide
Release 1D: 1950421, dated 19™ August 2023.

(xxviib) “Hydrogen Generation System” means a packaged, factory assembled or site constructed hydrogen
gas generation appliance or system such as an electrolyzer that uses electro- chemical reactions to electrolyze water to
produce hydrogen and oxygen gas; or a reformer that converts hydrocarbon fuel to a hydrogen rich stream; or a
gasifier that converts coal to a hydrogen rich stream of composition and conditions suitable for a type of device using
the hydrogen but does not include hydrogen generated as a byproduct of a waste treatment process.

The system shall be designed, constructed operated and maintained in accordance with the provisions of NFPA-2 or IS
16509 or 1SO 22734 or IS 16512 or 1ISO 13984 or any other standard as accepted by the Chief Controller.

(xxviic) “Hydrogen Storage System” means part of a closed system used for retaining hydrogen in gaseous or liquid
form upstream of the source valve and includes cylinder or gas cylinder cascade.”
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9. In the said rules, in rule 2, after clause (xxx), following shall be inserted namely:-

“(xxxa) “Liquefied Hydrogen (LH,)” means hydrogen gas in liquefied state including Green Hydrogen which
has been liquefied for use as automotive fuel conforming to specification IS 16061 or 1SO: 14687 as amended
from time to time or any other standards accepted by the Chief Controller.”

10. In the said rules, in rule 2, after clause (xxxiii), following shall be inserted namely:-

“(xxxiiia) “Non bulk hydrogen compressed gas system” means gaseous hydrogen filled in cylinders either
individual or interconnected by manifold or piping system and having aggregate volume not exceeding 5000
standard cubic feet (141.6 Newton cubic meter) at Normal Temperature and Pressure”

11. In the said rules, after rule 11 following shall be inserted namely:-

“11a Procedure for submission of documents. All the documents and drawings required for any of the transaction or

license FORM covered under these rules shall be submitted online.

Provided that nothing in this rule shall apply, if the Chief Controller or Controller is of the opinion that physical

submission of any of the document or drawing is necessary to verify that all or any of the provision of these rules are

being complied at all the times.

12.  Inthe said rules, in rule 16, after sub rule (3), following shall be inserted namely:-

“(4) The pressure vessel designed and approved for filling with particular gas shall not be used for filling with any
other gas unless specific approval and amendment of license is obtained from the Chief Controller or Controller.
Provided that, pressure vessel designed for higher design pressure may be used for storage or transport of gas

having lower design pressure after approval of the Chief Controller or Controller.”
13.  Inthe said rules, in rule 21 after sub rule (15), following shall be inserted namely:-
“(16) The LH, static installation and mobile pressure vessel shall conform to all the provisions specified in
Schedule V

Note: The LH, or compressed hydrogen gas dispensing station shall be a standalone premises”

14.  Inthe said rules, in rule 22:-

“(a) “the sub rule (2) shall be substituted namely:-
If the aggregate water capacity of a multi-vessel installation covered under tables 1 or table 2 or table 3 exceeds
40,000 litres, the minimum safety distances from any vessel to the property line or group of buildings shall not be less
than —
(a) thirty metres for corrosive, toxic or flammable gases for above ground vessel and fifteen meters for underground
and mounded vessel;
(b) fifteen metres for non-corrosive, non-toxic or non-flammable gases.
(c) Layout of the pressure vessel installed in the crude oil refinery or gas processing plant, shall be as per the relevant
provisions stipulated in the Petroleum Rules.
(b) The sub rule “(4)” is renumbered as sub rule “(5)” and before the renumbered sub rule “(5)”, the following sub rule
shall be inserted, namely :-
(4) In case of LPG bottling plant wherein bulk storage (a) exceeds 100 MT but limited to 300 MT for above ground
storage and also for (b) 450 MT in mounded pressure vessel or in combination of above ground and mounded storage
of LPG and total bottling quantity not exceeding 50 MT per shift of 8 hours shall observe all the provisions of OISD
169 as amended from time to time.”
15. In the said rules, in rule 25 after the word efficient manner” following words and numerical shall be inserted
namely:-
“All compressed gas delivery vehicles shall be equi-potentially bonded to the fixed storage hardware prior to
the flexible hose connection.
The bonded systems shall be grounded and resistance shall be less than 1 milli ohm to earth from any part
within the system.
16. In the said rules, in rule 29, after the word “Chief Controller” following shall be inserted namely:-
“The dispenser for dispensing of LH, or compressed hydrogen gas shall be designed, constructed, tested and
maintained as per provisions of the Schedule V of these rules and 1SO 19880 or NFPA-2 as amended from time
to time and shall be of the type approved by the Chief Controller”
17. In the said rules, the rule 30 shall be substituted namely:-
“30. Special Provisions for dispensing of Auto LPG or Auto LNG or LH, or compressed hydrogen into fuel
tanks of motor vehicles and unloading of mobile pressure vessel in auto LPG or auto LNG or liquefied
hydrogen or compressed hydrogen dispensing station.—

(1) Auto LPG or Auto LNG or LH; or compressed hydrogen shall not be filled in fuel tank of motor vehicle
while the engine of the vehicle is running.
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(2) During the period of unloading of Auto LPG or Auto LNG or LH, from the mobile pressure vessel,
dispensing of Auto LPG or Auto LNG or liquefied hydrogen or compressed hydrogen into fuel tanks of
motor vehicles shall not be carried out.”

18. In the said rules, in rule 31 sub rule (1) after the word “vessel”, following words shall be inserted namely:-
“or any part of the premises licensed under these rules.”

19. In the said rules, in rule 31 sub rule (3)(1), the words and numerical “IS/IEC 60079-1 to 11 shall be replaced
with following words and numerical namely:-

TS/IEC or IEC or EN 60079 series as amended from time to time or any other standard accepted in writing by
the Chief Controller.”

20. In the said rules, in rule 31 sub rule (3)(2), the words and numerical “IS/IEC 60079-1 to 11 shall be replaced
with following words and numerical namely:-

“IS/IEC or IEC or EN 60079-1 as amended from time to time or any other standard accepted in writing by the
Chief Controller”.

21. Inthe said rules, in rule 32-B sub rule (2), after the word “Chief Controller” following words and numerical shall
be inserted namely:-

“Note:- For hazardous area and zone classification IS/IEC 60079-10 or IEC 60079-10 or NFPA-2 or I1SO
19880 or any other standard accepted to the Chief Controller shall be referred.”

The extent of hazardous area for a LNG dispenser shall be as per provisions of 1ISO 16924, extent of hazardous
area for CNG dispenser shall be as per provisions of ISO 16923 and for liquefied hydrogen or compressed hydrogen
shall as per provisions of ISO 19880; or any other standard accepted to the Chief Controller.”

22. In the said rules, in rule 39:-
(a) in sub rule (2)(i), after the word type following shall be inserted namely:-
“spark ignition or compression ignition type internal combustion engine.”
(b) after sub rule (5) following shall be inserted namely:-
“(6) For vehicles operating on LNG as fuel:-

(i) The gross capacity of LNG fuel tank shall not exceed 1080 kilo grams in case of LNG fuelled
vehicle

(ii) Fitment of side under run protection device as per IS 14682 for all mobile pressure vessel shall
be followed. In case of side mounted LNG fuel tanks, additional safety, protection shall be provided
against any external flying objects as per recommendations of original equipment manufacturer.

(iii) The installation of specific components of motor vehicles using liquefied natural gas (LNG) in
their propulsion systems shall comply R 110 regulation or any recognised national or international
standards.

23. In the said rules, in rule 46:-
(a) after sub rule (1)(i)(f), following shall be inserted namely:-

“(g) registered land ownership document or registered lease agreement or registered sale deed
document towards legal physical possession of the land.”

(b) after the sub rule (2)(ii), following shall be inserted namely:-
“(@ii)  for LH, storage and dispensing station following additional documents to be submitted:-

a. anoverall layout of surrounding area depicting all the existing structures lying within 100 meters from
edge of the facilities proposed to be licensed

b. Hazard and Operability (HAZOP) study and comprehensive risk assessment report prepared by
reputed agency;

c. Detailed layout drawing incorporating sectional elevation views of all the facilities proposed to be
licensed such as hydrogen generation system, storage system, vessels, all valves and fittings, filling
and discharge pumps and fire-fighting facilities. Orientation of all facilities, capacity, materials of
construction, etc forming a part of the premises proposed to be licensed shall also be depicted in the
drawing;
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24.

25.

26.

217.

d. Emergency response plan prepared by reputed agency as per 1SO 14001 or any other National or
International Standards as amended from time to time

e. Piping and instrumentation diagram for the vessels, equipments and system proposed to be installed;
f.  Safety interlocks system inter-connected with hydrogen leak detection system

g. Any other documents specified by the Chief Controller or Controller;

(c) after the sub rule (2), following shall be inserted namely:-

“Provided that the Chief Controller or the Central Government may under exceptional circumstances to
be recorded in writing waive off any of the requirements of these rules. This will, facilitate issuance of
trial run permissions to the premises or installation or mobile pressure vessel adopting new technology for
promoting research and development in the Country and data gathering. The period for trial shall be
maximum one year only and can be extended further with reason recorded in writing for the period as
deemed fit by the Chief Controller or by the Central Government.”

In the said rules, in rule 47:-

(a) In sub rule (1), after the words and numerical “LS-1B” following words and numerical shall be inserted
namely:-

“or LS-1C”
(b) In sub rule (1), after the end of the paragraph, following words and numerical shall be inserted namely:-

“(i) Where the location of storage and dispensing of flammable or toxic or corrosive gas is within the notified
area of a Port or Airport under the control of the State or establishment of Indian Space Research
Organisation or Atomic Energy or Railways or Mines covered under Indian Mines Act, 1952, No Objection
Certificate from the District Authority referred in above rule shall not be applicable.

Provided that consent for storage and dispensing of flammable or toxic or corrosive gas from the competent
authority of concerned notified area or head of the establishment, as the case may be, is obtained.

(i) The No Obijection Certificate mentioned in above rules shall also be applicable for the premises wherein
mobile pressure vessel licensed in FORM LS-2 is used to transfer LNG into fuel tanks of the non transport
vehicles which can never approach the LNG dispensing station or petroleum dispensing station licensed in
FORM XIV of the Petroleum Rules and as defined by Ministry of Road and Surface Transport vide gazette
notification GSR 673 (E) dated 27/10/2020 or into fuel tanks of boat as approved by the Maritime Board or
fuel tanks of engines tested by Central Government Testing Laboratories or engine operated by Railways or
any other vehicles operated in the premises which are under direct control of the Central or State
Government.

The sub rule (7) shall be substituted namely:-

“(7) The District Authority shall grant no objection certificate or convey his refusal for granting no objection
certificate with reasons thereof in writing to the applicant as expeditiously as possible, but not later than two
months from the date of receipt of application from the applicant.

The no objection certificate shall be issued online by the District Authority through Licensing
System for District Authority (LSDA) of Petroleum and Explosives Safety Organisation. A copy of site plan
duly endorsed by the District Authority shall be uploaded online by the applicant along with other documents
for grant or amendment of license as the case may be.”

In the said rules, in rule 49 sub rule (4) after the word and numerical “LS-2B”, following word and
numerical shall be inserted namely:-

“,LS_lD?)
In the said rules, in rule 50 sub rule (i)(a) shall be substituted namely:-

(a) in FORM AS-1, if the application is in respect of a license in FORM LS-1A to store compressed
gas in pressure vessel or in FORM LS-1B to store and dispense Auto LPG as an automotive fuel or in FORM
LS-1C to store and dispense Auto LNG as an automotive fuel or in FORM LS-1D to store and dispense LH,
as an automotive fuel.

In the said rules, in rule 51 sub rule (1) after the word and numerical “or LS-1C” following words and

numerical shall be inserted namely:-

“or LS-1D”
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28. In the said rules, in rule 55 sub rule (2) after the words and numerical “,LS-1C”, following words and
numerical shall be inserted namely:-
“’ LS_ID’?
29. In the said rules, in rule 57 after the sub rule (3), following sub rule shall be inserted namely:-

“(4) Every license or approval granted under these rules shall stand cancelled, if the licensee ceases to
have any right to the site of the licensed or approved premises for storage of compressed gas.”

30. In the said rules, in Schedule I, -
a. inPartA,int

b. he table, “SI. No. 4” and the entries relating thereto shall be renumbered as “Sl. No. 5” and before the
renumbered “Sl. No. 57, the following Sl. No. and entries related thereto shall be inserted, namely :-

4 [ LS-1D [License to store and dispense liquefied hydrogen to|Chief Controller or|Same as the license
motor vehicles as an automotive fuel in Liquefied |Controller authorized |FORM LS-1A
Hydrogen Dispensing Station by him

and / or

to store liquefied hydrogen in connection with
compressed hydrogen gas dispensing station.

Note: For usage of hydrogen other than automotive fuel purpose, license will be granted in FORM LS-1A of these
rules for storage of hydrogen in static pressure vessel and in FORM E & F of the Gas Cylinders Rules for filling and
storage of hydrogen in gas cylinder or gas cylinder cascade.

(b) in Part B, SI No 14 after the numerical in column 3, following words shall be inserted namely:-
“per year”

31. In the said rules, after completion of Schedule 1V, following shall be inserted namely:-

“SCHEDULE V
[See rule 2(xxxa), 21(16) and 29]

LH, STORAGE, HANDLING, TRANSPORTATION, OPERATION, MAINTENANCE AND
DISPENSING

These provisions shall apply to the following, namely:-

A. The requirements of the design, fabrication and installation and commissioning of LH, storage facility using
cryogenic super insulated containers of double wall constructed in accordance with approved pressure vessel
codes and the requirements for safe vaporization, transfer and handling.

B. The requirements of the road transportation of LH, in a cryogenic double walled vacuum insulated or super
insulated pressure vessel for the safe transportation and handling.

C. Operation, Maintenance and Training.
D. Compressed Hydrogen Gas Dispensing Stations (HDS) & Liquid Hydrogen Dispensing Stations (LHDS)

Provided that the Chief Controller may, under exceptional circumstances and for reasons recorded in writing, waive
any of the requirements of this Schedule.

SECTION-I
STORAGE INSTALLATIONS AND HANDLING
A. INSTALLATION DESIGN:

1. For LH; cryogenic pressure vessels storage installation, the minimum safety distances between the
vessel and to the nearest building or line of adjoining property shall be in accordance with the
distances specified in Table (1) of this Schedule and the maximum aggregate capacity of each
such Liquid Hydrogen installation shall not exceed 2,83,906 litres.

2. The LH; installation shall be designed to withstand the following without loss of structural or
functional integrity —



38

THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(i)]

10.

11.

12.

13.

14.

a. The direct effect of wind forces as per provisions of 1S-875 -3 or ASCE 7-16 as amended
from time to time.

b. Loading due to seismic effect as per provisions of IS 1893 or ASCE 7-10 as
amended from time to time.

c. Erosive action from a spill.

d. Effect of the temperature, any thermal gradient, and any other anticipated
degradation resulting from sudden or localized contact with liquid Hydrogen.

A clear space of at least 1 meters shall be provided for access to all isolation valves serving
multiple vessels and the isolation valve of Liquid Hydrogen vessel piping shall be as close to
outer vessel as possible.

LH, vessels, cold boxes, piping, pipe supports and other cryogenic apparatus installed within kerb
wall shall be designed and constructed in a manner to prevent damage to these structures and
equipment due to freezing or frost heaving in the soil.

Adequate lighting arrangement suitable for installation in hazardous and for hydrogen service
shall be done for facilities transferring Hydrogen during night.

Electrical grounding and bonding shall be provided.

Layout shall ensure unobstructed access and exit of the consumers and supply vehicles at all
times.

Entrance, exit and paving shall be arranged in a manner, so as to minimize the risk of collision.

The operating personnel shall have an unobstructed overall view on the facilities both from the
sales room and from the delivery area.

The designated tanker unloading location shall be so located that it does not hinder other traffic
and at the same time permits tanker to be in drive out position for allowing it to come out of the
premises easily in case of an emergency.

Crash or Impact barriers shall be installed to protect vulnerable equipment against accidents
involving vehicle movements.

The storage area which includes pumps and the related piping shall be suitably segregated from
the rest of the premises and located in a manner that it is away from the area frequented by public
during their movement within the station and also from the path of vehicles entering and leaving
the premises.

Hydrogen storage facilities shall be located so all personnel and facilities, whether involved in the
operation or not, shall be adequately protected by appropriate design, including distance of
separation, shielding, barricading, or other means. Consideration for the sitting of hydrogen storage
is first, to protect personnel and facilities as above; and second, to protect the hydrogen storage
vessel and contents from external hazards, hazards associated with the storage and use of oxidizers,
or other propellants and fuels.

Inter-distances between various equipments, bulk liquid hydrogen system, non bulk liquid hydrogen
system, hydrogen generation system, hydrogen storage system, associated facilities, etc. installed in
Hydrogen dispensing station shall observe safety distances as per defined groups and Table IA, IB,
IC & ID, 1E and 1F as follows:

“Definition of Groups

Exposure Group 1 Group 2 Group 3
Facilities Outer boundary wall Exposed person other|Building of noncombustible non fire
. than those servicing the | rated construction
(Lot lines)
system. . . -
- Unopenable openings in buildings and
Air intake
Parked car. structures
(HVAC, Air compressor) Encroachment by overhead utilities
Electrical room (horizontal distance from vertical
Office ar planes below the nearest overhead
ce area electrical wire of building service)
Convenience store Operable
openings in buildings and structures
Ignition source or open flames
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TABLE 1A

Inter distances between various facilities in LH2 Dispensing Station for pressure rating

less than or up to 414 kPa (< 4.2 kg/cm?)

Minimum Distance from Bulk liquid Hydrogen Systems to Exposures by Maximum Pipe Size with Pressures < 60

psig (<4.2 kg/cm2)
Pipe ID (In) | Pipe ID (mm) Exposure Group 1 Exposure Group 2 Exposure Group 3
(d) Liquid Hydrogen System to | Liquid Hydrogen system |Liquid Hydrogen System
Outer Boundary Wall Without to Forecourt Fence to exposure group 3
Firewall (meter) (meter) (meter)
0.34d+0.24 0.20d+1.84 0.15d+2.08
Upto 0.5 Upto12.7 5 45 4
0.5t01.0 12.7t025.4 9 7 6.5
10to 15 25.410 38.1 135 9.5 8
15t02.0 38.1t050.6 18 12 10
20t04.0 50.6 to 101.6 35 225 175
TABLE 1B

Inter distances between various facilities in LH2 Dispensing Station for pressure rating

greater than 414 kPa but not exceeding 827 kPa ( > 4.2 kg/cm2 <8.4 kg/cm2)

Minimum Distance from Bulk liquid Hydrogen Systems to Exposures by Maximum Pipe Size with Pressures >60

psig < 120 psig (> 4.2 kg/cm2 <8.4 kg/cm?2)

Pipe ID (In) | Pipe ID (mm) Exposure Group 1 Exposure Group 2 Exposure Group 3
Liquid Hydrogen System to | Liquid Hydrogen system |Liquid Hydrogen System
Outer Boundary Wall Without |  to Forecourt Fence to exposure group 3
Firewall (meter) (meter) (meter)
0.37d+0.53 0.24d+1.96 0.19d+2.19
Upto 0.5 Upto 12.7 5.5 5 4.5
05t01.0 12.7t025.4 10 8.5 75
10tol1l5 25.41038.1 14.5 11.5 9.5
15t02.0 38.1t050.6 19.5 14 12
2.0t04.0 50.6 to 101.6 385 26.5 215
TABLE 1C

Inter distances between various facilities in LH2 Dispensing Station for pressure rating

greater than 827 kPa but not exceeding 1307 kPa( > 8.4 kg/cm?2 <13.3 kg/cm?2)

psig < 189 psig (> 8.4 kg/cm?2 <13.3 kg/cm2)

Minimum Distance from Bulk liquid Hydrogen Systems to Exposures by Maximum Pipe Size with Pressures >120

Exposure Group 3

Pipe ID (In) | Pipe ID (mm) Exposure Group 1 Exposure Group 2
Liquid Hydrogen System to | Liquid Hydrogen system |Liquid Hydrogen System
Outer Boundary Wall Without | to Forecourt Fence to Protected Works
Firewall (meter) (meter) (meter)
0.38d+0.57 0.25d+1.93 0.20d+2.16
Upto 0.5 Upto 12.7 6.5 5 5
05t01.0 12.7t025.4 12.5 10 9
10to15 25.410 38.1 18 145 12.5
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15t020 38.1t050.6 21.5 17 145
20t04.0 50.6 to 101.6 43 34.5 28

TABLE 1D

Inter distances between various facilities in LH2 Dispensing Station for pressure rating

greater than 1307 kPa but not exceeding 1961 kPa( > 13.3 kg/cm2 <20 kg/cm?2)

Minimum Distance from Bulk liquid Hydrogen Systems to Exposures by Maximum Pipe Size with Pressures >189
psig <285 psig (> 13.3 kg/cm2 <20 kg/cm2)
Pipe ID (In) | Pipe ID (mm) Exposure Group 1 Exposure Group 2 Exposure Group 3
Liquid Hydrogen System to [Liquid Hydrogen system|Liquid Hydrogen System
Outer Boundary Wall Without| to Forecourt Fence to Protected Works
Firewall (meter) (meter) (meter)
Upto 0.5 Upto 12.7 7.0 5.5 5.5
0.5t01.0 12.7t025.4 135 11 9.5
10to 15 25.41038.1 19.5 15.5 13.5
15t02.0 38.1t0 50.6 23 18.5 16
20t04.0 50.6 t0 101.6 47 37.0 30.5
Note :

1. The distance shall be measured from the part of the bulk LH2 system closest to the

exposure.

2. The pressure used in application of table 1A, 1B, 1C, 1D shall be determined based on the

maximum operating pressure of the tank.

3. The internal diameter of the piping system size used in application of table 1A, 1B, 1C, 1D
shall be determined based on that portion of the system with the greatest internal diameter.

TABLE-1E
INTER DISTANCES BETWEEN VARIOUS FACILITIES IN LH2 DISPENSING STATION
Minimum distance
Between storage
Minimum Distance from Bulk | Minimum distance from
vessel and dyke wall
Sl. liquid Hydrogen Systems to | edge of impoundment or [Minimum distance Between
. . . (Inner edge of the
No. | Exposures by Maximum Pipe [vessel drainage system to storage vessels
. . . Dyke wall and outer
Size with Pressures property line
shell of the storage
vessel)
1. Less than 4.2 kg/cm2 Refer Table-1A 1.0m 1.0m
Greater than 4.2 but less than
Refer Table-1B 1.5m 1.5m
2. 8.4 kg/cm2
Greater than 8.4 but less than
Refer Table-1C 2.0m 2.0m
3. 13.3 kg/cm2
Greater than 13.3 but less than
4, Refer Table-1D 3.0m 3.0m
20 kg/cm2
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TABLE-1F

MINIMUM DISTANCES BETWEEN EQUIPMENTS/ ITEMS INSTALLED OUTSIDE THE

DYKEWALL AND OUTER EDGE OF DYKE WALL

Sl Equipment/Items Dyke wall(Outer Edge)
No.
1. |[Property Line/Fencing As per Table-1E of this schedule
2. |Center of Truck Unloading Platform Min.4.0m (and also min 9m from the adjoining boundary/property).
The fill point shall observe 9.0 meter safety distance to the
adjoining boundary.
3. |Priority panel Outside dyke wall
4. |CHG Cascade(ForLH2station) The safety distance as per Table | A, 1B, 1C and 1D of Gas
Cylinders (amendment) Rules, 2024 from edge of the dyke. The
cascade shall be segregated from LH2 facility by providing
concrete wall up to the height of the cascade.
5. |On site building/Control room/sales Outside the safety distances as per Table-1E of this schedule.
office
6. |LH2 and CHG dispensers (if LH2 Min.6.0 m (and also min 6.0 m from centre of hardstand).
station)
7. |Distance between Dispenser Islands Min. 6.0 m

HYDROGEN CRYOGENIC STORAGE VESSEL - General design requirements:

Foundation:

1.

Hydrogen vessels foundations shall be designed by a qualified engineer and
constructed in accordance with recognized structural engineering practices and prior to
the start of design and construction of the foundation, a subsurface investigation shall be
conducted by a qualified geo-technical engineer to determine the stratigraphy and
physical properties of the soils underlying the site.

The design of saddles and legs for the Hydrogen vessel shall include erection load, wind
loads and thermal loads.

Foundation and support shall have a fire resistance rating of not less than two hrs.

Hydrogen vessels installed in areas subject to flooding shall be secured to prevent release
of Hydrogen or floatation of the vessel in the event of a flood.

Where LH, storage vessel are required to be elevated the tank supports shall be non-
combustible structures, and capable of withstanding damage by cryogenic liquid spillage.

The foundation on which the equipment is installed shall be made of concrete or any other
suitable non-flammable material.

b. Vessel Design:

1.

The vessel meant for storage of Hydrogen including piping between inner and outer
vessels shall be designed in accordance with ASME Boiler and Pressure Vessel Code
Section VIII Div | or EN 13458 or / ASME: B.31.12, process piping or equivalent code
acceptable to Chief Controller.

Design pressure of LH, cryogenic storage vessel shall not exceed 20 Kg/cmz2.

The inner vessel shall be designed for the most critical combination of loading resulting
from internal pressure, liquid heads and the inner vessel supports system shall be
designed for shipping, seismic, and operating loads.

The outer vessel shall be equipped with a relief or other devices as per provisions of CGA
341-2017 to release internal pressure and shall have discharge area of at least 0.34
mm?/lit of the water capacity of the inner vessel but not exceeding 2000 cm? (for 283.906
Cubic meters inner vessel capacity, the discharge area shall be 965.28 cm?) and have
pressure setting not exceeding 25 psi.
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10.

11.
12.

5. Thermal barriers shall be provided to prevent outer tank from falling below its design
temperature.

6. Those parts of LH, vessel which come in contact with Hydrogen and all materials used in
contact with LH, or cold hydrogen vapour shall be physically and chemically compatible
with hydrogen and intended for service at — 253°C.

7. All piping that is a part of hydrogen vessel including all piping internal to the vessel,
within void space, and external piping connected to the vessel up to the first
circumferential external joint of the piping shall be in accordance with ASME Boiler and
Pressure Vessel Code, Section VIII or ASME B 31.12orequivalent.

8. Hydrogen vessels shall be designed to accommodate both top and bottom filling unless
other positive means are provided to prevent stratification.

9. Any portion of the outer surface area of a hydrogen vessel that could accidentally be
exposed to low temperatures resulting from the leakage of Hydrogen or cold vapor from
flanges, valves etc., shall be intended for such temperatures or protected from the effects
of such exposure.

10. Seismic loads shall be considered in the design of the LH, support systems.
FITMENTS:

Each compressed hydrogen gas vessel and LH, double walled vessel shall have at least 2 humbers of
safety relief valves capable of achieving the required relief capacity on standalone basis and shall be sized
to relieve the flow capacity determined for the largest single contingency or any reasonable and probable
combination of contingencies and shall include conditions resulting from operational upset, vapor
displacement and flash vaporization.

Relief devices shall be vented to the atmosphere via vent stack designed as per CGA-G5.5 and each safety
relief valve shall be provided with isolation valve..

Safety relief valve shall be designed and installed to prevent any accumulation of water, or other foreign
matter at its end.

For LH, vessel, the minimum pressure relieving capacity in kg/hr shall not be less than 3% of the full tank
contents in 24 hours.

All liquid connections to the liquid hydrogen vessel except relief valve and instrumentation connection
shall be equipped with manual isolation valves and automatic fail-safe product retention valves.

The automatic shut off valves shall be designed to close on occurrence of any of the following conditions,
namely: -

= fire detection.
= uncontrolled flow of hydrogen from vessel
= manually and remotely operated.

Such of the automatic shutoff valves that require excessive time to operate during emergency i.e. sizes
exceeding 200 mm shall be pneumatically operated and also have means of manual operation.

All LH, shall have a device that prevents the vessel from becoming liquid full or from covering the inlet of
the relief valve with liquid when the pressure in the vessel reaches the set pressure of relieving device
under all conditions.

Every LH, vessel shall be provided with independent high liquid level alarm which may be part of the
liquid level gauging devices, however, the high liquid level flow cutoff device shall not be considered as a
substitute for the alarm.

Every LH, vessel shall be equipped with at least two liquid level gauging device and the devices shall be
designed and installed so that they can be replaced without taking the tank out of operation and the level
and pressure shall be visible to the operating personnel during unloading or loading and transfer.

Each LH, vessel shall be equipped with a high liquid level flow cut off device.

Each LH, vessel shall be equipped with pressure gauge connected to the vessel at a point above the
maximum intended liquid level as the case may be.
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iv.

13.

10.

Instrumentation for storage and vaporization facilities shall be designed in such a way that if a power or
instrument air failure occurs, the system will proceed to a failsafe condition and maintain that condition
until the operator takes appropriate action to reactivate or secure the system.

EQUIPMENT:

Pumps and compressors employed in LH, source shall be provided with a pressure relieving device on the
discharge to limit the pressure to the maximum safe working pressure of the casing and downstream piping
and equipment.

Each pump shall be provided with adequate vent, relief valve, or both that will prevent over-pressuring the
pump casing during the maximum possible rate of cool down.

The discharge valve of each vaporizer and the piping components and relief valves installed upstream of
each vaporizer outlet valve / spec break flange shall be designed for operation at LH, temperatures.

Two inlet valves shall be provided to isolate an idle, manifolded vaporizer to prevent leakage of LH, into
the vaporizer and a safe means of disposing of the Hydrogen or gas that can accumulate between the valves
shall be provided in case the vaporizers are of size having inlets more than 50 mm diameter.

Q) The ambient air vaporizers shall be installed inside the containment area.

ii. Where the heated vaporizer is located 15 meter or more from the heat source, the remote and additional
manual shutoff valve location shall be at least 15 meters from the vaporizer.

iii. Where the heated vaporizer is located less than 15 meter from the heat source, it shall have an
automatic and additional manual shut off valve in the Hydrogen liquid line located at least 3 meter
from the vaporizer and shall close when either of the following occurs:

1. Loss of line pressure (excess flow),

2. The occurrence of a fire is detected by an instrument designed for the purpose and located to
detect a fire in the covered area,

3. Low temperature in the downstream of the vaporizer,
4. Manual ESD trip.

a. Any ambient vaporizer or a heated vaporizer installed within 15 meter of an LH, shall be equipped
with an automatic and manual shutoff valve in the Hydrogen liquid line;

b. The automatic shutoff valve shall be located at least 3 meter from the ambient or heated vaporizer and
shall close in either of the following situations, namely: -

1. Loss of line pressure (excess flow).

2. Abnormal temperature sensed in the immediate vicinity of the vaporizer(fire)
3. Low temperature in the downstream of the vaporizer.

4. Activation of Emergency Shut Down System(ESD).

c. If the facility is attended, manual operation of the automatic shut off valve shall be from a point at least 15
meter from the vaporizer, in addition to the requirement as specified in para (b)above.

The above conditions shall be applicable for LH, vaporizers for purposes other than pressure building
coils or hydrogen systems.

A distance of minimum 1 meter shall be maintained between vaporizers.

Vaporizers shall be designed, fabricated and inspected as per the requirements of ASME Boiler and
Pressure Vessel Code, Section VIII Div. 1 or any other equivalent code acceptable to Chief Controller.

The material of construction of LH, vaporizers is recommended as suitable for hydrogen usage and
depending on design pressures.

Manifold vaporizers shall be provided with both inlet and discharge block valves for each set of
vaporizers.

Any ambient vaporizer installed within 15 meters of the LH, vessel shall be equipped with an automatic
and manual shut off valve in the liquid line and this valve shall be located minimum at least 3 meters from
the vaporizers and shall close when loss of line pressure occurs, or abnormal temperature is sensed in the
immediate vicinity of the vaporizer or when low temperature in the vaporizer discharge line occurs.
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11. Each set of vaporizer shall be provided with a safety relief valve(s) sized in accordance with the following
requirements, namely: -

a.

Ambient vaporizers—relief valve capacity shall allow discharge equal or greater than 150% of the
rated vaporizer hydrogen flow capacity without allowing the pressure to rise 10% above the
vaporizer maximum allowable working pressure.

Relief valves on heated vaporizers— same as sub-clause (a) above, however, it shall be located
such that they are not subjected to temperatures exceeding 60 °C during normal operation.

12. Automation shall be provided to prevent the discharge of either liquid hydrogen or vaporizer gas into a
distribution system at the temperature either above or below the design temperature of the send out system.

13. Vaporizers shall be provided with outlet temperature monitors.
E. PIPING SYSTEM:

1.

10.

All piping system and components shall be designed as per ASME B 31.12—

a. To accommodate the effects of thermal cycling fatigue to which the systems shall be
subjected.

b. To provide for expansion and contraction of piping and piping joints due to temperature
changes.

Piping, fittings, gaskets, thread sealant, valves, regulators and other accessories shall be suitable for
liquid or gaseous hydrogen service as applicable and for the pressures and temperatures involved.
Consideration shall be given to the thermal expansion and contraction of piping systems when
exposed to temperature fluctuations of ambient to liquid hydrogen temperature

Joints in piping and tubing should be welded, brazed, flanged or screwed. Electrical continuity shall
be maintained throughout the system.

Means shall be provided to minimise exposure of personnel to piping operating at low temperatures
and to prevent air condensate from contacting piping, structural members and surfaces not suitable
for cryogenic temperatures.

Un-insulated piping and equipment, which operates at below air condensation temperature, shall not
be installed above asphalt surfaces or other combustible materials in order to prevent contact of
liquid air with such materials. Drip pans may be installed under un-insulated piping and equipment
to retain and vaporise condensed liquid air.

Where it is necessary to run gaseous hydrogen pipelines in the same duct or trench used for
electrical Gables, then all joints in the hydrogen pipelines in the ducted/trenched section shall be
welded or brazed. The hydrogen pipeline should be run at a higher elevation than other pipelines in
compliance with provisions of EIGA DOC/06/02/E.

Shut-off valves shall be provided for all vessel connections except connections for liquid level
alarms and connections that are blind flanged or plugged.

All the piping section between the two valves where the liquid may be trapped shall have the
thermal relief valve.

The pipes shall be tested as per ASME B 31.12

The hydrogen pipeline system in the installation shall be in accordance with EIGA IGC Doc
121/14 or ASME B 31.12

F. TRANSFER OF HYDROGEN:

1.

Manual Isolation valves shall be installed so that each transfer system can be isolated at its
extremities and if power-operated isolation valves are also installed, an analysis shall be made to
determine the closure time so that it does not produce a hydraulic shock capable of causing line or
equipment failure.

Adequate check valves shall be provided to prevent back flow and shall be located as close as
practical to the point of connection to any system from which backflow might occur.

Electrical grounding and bonding shall be provided

At-least one number of Hydrogen Gas detector sensors per bay shall be installed in the vicinity of
loading/unloading area and shall be connected along with suitable alarm.
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G. PUMP AND COMPRESSOR CONTROL.:

In addition to a locally mounted device for shutdown of the pump or compressor drive, a readily
accessible, remotely located device shall be provided at least 8 meters away from the equipment and
outside the safety distance to shut down the pump in an emergency.

H. TANK VEHICLE UNLOADING FACILITIES:

1.

The tank vehicle unloading area shall be of sufficient size to accommodate the vehicles without
excessive movement or turning.

Transfer piping, pumps, and compressors shall be located or protected by barriers so that they are
safe from damage by vehicle movements.

Isolation valves and bleed connections shall be provided at the unloading manifold for both liquid
and vapor return lines so that hoses and arms can be blocked off, drained of liquid, and
depressurized before disconnecting and bleeds or vents shall discharge in a safe area.

. EMERGENCY SHUT DOWN SYSTEM (ESD System):

1.

4.

Each hydrogen facility shall incorporate an ESD system that when operated isolates or shuts off
sources of hydrogen and shuts down equipment that add or sustain an emergency if continued to
operate.

The ESD system shall be of a failsafe design and shall be installed, located, or protected from
becoming inoperative during an emergency or failure at the normal control system.

Initiation of the ESD system shall be manual, automatic, or both manual and automatic. Manual
push buttons shall be located in an area accessible in an emergency and at least 15 meters away
from the equipment they serve, and shall be distinctly marked with their designated function.

ESD system shall comply with ISO 13850 and IEC 60204/1 or equivalent standard.

J. FIRE PROTECTION FACILITIES:

1.

8.

Each hydrogen storage facility shall be provided with hydrogen gas leak detectors, which shall
activate visual and audible alarms.

Flammable gas detection system shall activate an audible and a visual alarm at level not higher
than 25% of the LEL of the gas being monitored. Hydrogen detection apparatus used in hydrogen
sensing and monitoring systems should comply with, and meet the accuracy requirements of IS
16253 or 1SO 26142 or equivalent standard.

Fire detectors shall activate an alarm at the plant site and at a constantly attended location and if
determined by an evaluation that it is necessary then fire and gas detectors shall be permitted to
activate the ESD system.

A fire water supply and delivery system shall be provided based on the comprehensive risk
assessment. However, as a minimum a fire water storage tank of 20 % of hydrogen storage tank
capacity or 5000 liter whichever is higher with pumping facilities and hose reel system away from
the Hydrogen storage facility shall be provided for dispersion of Hydrogen vapor cloud in case of
leakage or spillage.

Sprinkler systems shall be provided in accordance with NFPA-13 or equivalent standard at the
unloading area, bulk storage and compressor /pump rooms.

Portable or wheeled fire extinguishers of DCP and/or foam type shall be made available at
strategic locations and at least 4 such extinguishers of 10 kg capacity each shall be provided.

Fire extinguishers provided in the Hydrogen installations shall be based on high expansion foam
and dry chemical powder.

The use of water on vent stacks shall be strictly avoided.

K. PERSONAL PROTECTION:

Every person operating the equipment in the Hydrogen installation shall be equipped with the following
personal protective equipment, namely: -

i Suitable goggles for protection of eyes from hydrogen spray,
ii. Hand gloves suitable for cryogenic liquid handling,
iii. Protective apron,

iv. Safety Shoes.
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SECTION 2
ROAD TRANSPORTATION

A. DESIGN - GENERAL REQUIREMENTS:

The safety relief valves provided on the inner vessel of the hydrogen transport tank shall be sized to meet
most stringent condition of simultaneous occurrence of loss of vacuum and external fire and the combined
capacity of the safety valves shall be sufficient to limit the pressure in the vessel to the test pressure-

1.

The transport vessel shall be designed and constructed as per the ASME Boiler and Pressure
Vessel Code Section VIII Div | pressure vessel code, EN13530, 1ISO 20421or equivalent code
approved by Chief Controller and the design temperature of the vessel, piping and valves shall be
such that it is suitable for requirement sustaining cold shock caused by a loading of liquid
nitrogen or argon or helium or hydrogen into the vessel during its testing and commissioning.

Each vessel shall have super insulation that will prevent the vessel pressure from exceeding the
relief valve set pressure within the specified holding time when the vessel is loaded with hydrogen
at the design condition of—

a. Specified temperature and pressure of the hydrogen,
b. The exposure of the vessel to the average ambient temperature of 5 °C.

The outer vessel or jacket of the cryogenic vessel for transportation of hydrogen shall be made
suitable for hydrogen application at design pressure & temperature of no other material other than
steel.

No aluminum valve or fitting external to the wetted outer vessel shall be installed on hydrogen
transportation vessels and each transportation vessel shall consist of a suitably supported welded
inner vessel enclosed within an outer shell with vacuum insulation between the two.

B. STRUCTURAL INTEGRITY:

1.

The design and construction of each vessel used for transportation of Hydrogen shall be in
accordance with ASME Boiler and Pressure Vessel Code Section VIII Div. 1, EN13530, ISO
20421 or any other code approved by Chief Controller and the vessel design shall include
calculation of stress due to design pressure, the weight of lading, the weight of structure supported
by the vessel wall, and the effect of the temperature gradients resulting from lading and ambient
temperature extremes.

In order to account for stresses due to impact in an accident, the design calculation of the vessel
shell and heads shall include the load resulting from the design pressure in combination with the
dynamic pressure resulting from a longitudinal deceleration of 2g. For this loading condition, the
stress value used shall not exceed 75% of the yield strength of the material of construction.

The fittings and accessories mounted on the vessel shall be protected in such a way that damage
caused by overturning cannot impair operational integrity and this protection may take the form of
cylindrical profile of the vessel, of strengthening rings, protective canopies or transverse or
longitudinal members so shaped that effective protection is given.

The welding of the appurtenances to the vessel wall shall be made of attachment of the mounting
pad so that there shall be no adverse effect upon the loading retention integrity of the vessel.

C. PRESSURE RELIEF DEVICES, PIPING, VALVES AND FITTINGS:

1.

Hoses shall be suitable for the service and shall be designed as per ISO 10380 or EN14585-1 or
equivalent standards for a bursting pressure of at least five times working pressure.

Flexible hoses carrying LH, should be vacuum jacketed. The inner flexible hose should be the
load-carrying member.

If a threaded pipe is used, the pipe and fitting shall be Schedule 80 or higher rating.

Each hose coupling shall be designed for a pressure of at least 120% of the hose design pressure
and there shall be no leakage when connected.

Piping shall be protected from damage due to thermal expansion and contraction, jarring and
vibration and slip joints shall not be used.
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10.

11.
12.

Each valve shall be suitable for the vessel design pressure at the vessel design service temperature.

All fittings shall be rated for the maximum vessel pressure and suitable for the coldest
temperature to which they will be subjected in actual service.

When a pressure building coil is used on the vessel, the vapor connection to that coil shall be
provided with a valve or check valve as close to the vessel shell as practicable to stop flow in case
of damage to the coil and the liquid connection to the coil shall also be provided with a valve.

Each vessel shall be rated for its holding time, the holding time being the time as determined by
testing that will elapse from loading until the pressure of the contents, under equilibrium
conditions reaches the level of the lowest pressure relief valve setting.

All the discharge lines of relief valves, vent valve, bleed valves etc, shall be connected to a vent
stack which shall vent at a safe height.

Bursting discs shall not be used on the hydrogen transport vessels.

The outer vessel shall be protected by any accidental accumulation of pressure in the annular
space by using a relief plate or plug or a bursting disc and the relief device shall function at a
pressure not exceeding the internal design pressure of the outer tank, the external design
pressure of the inner tank, or 25 psi whichever is less.

D. ACCIDENT DAMAGE PROTECTION:

1.

All valves, fittings, pressure relief devices and other accessories to the vessels, which are not
isolated from the vessel by closed intervening shut off valves or check valves shall be installed
within the motor vehicle framework or within a suitable collision resistant guard or housing and
appropriate ventilation, shall be provided and each pressure relief device shall be protected so that
in the event of the upset of the vehicle on to a hard surface, the device’s opening will not be
prevented and its discharge will not be restricted and the threaded end connection safety valves
are preferred in stainless steel body construction.

Each protective device or housing and its attachment to the vehicle structure shall be designed to
withstand static loading in any direction that it may be loaded as a result of front, rear, side or side
wise collision or the overturn of the vehicle and all the valves of tank shall be at rear inside on
operation box (cabinet) of suitable size and does not project out of tank diameter and the thickness
of cabinet shall be minimum 3mm.

E. REAREND PROTECTION:

1.

Rear end vessel protection devices shall consist of at least one rear bumper designed to protect the
transport vessel and piping in the event of a rear end collision and the rear end vessel protection
device shall be designed as per IS 14812 so that it transmits the force of the collision directly to
the chassis of the vehicle. The rear end vessel protection device and its attachments to the chassis
shall be designed to withstand a load equal to twice the weight of the loaded cargo vessel and
attachments, using a safety factor of four based on the tensile strength of the materials used with
such load being applied horizontally and parallel to the major axis of the transport vessel.

Every part of the loaded transport vessel and any associated valve, pipe, and enclosure or
protected fitting or structure shall be at least 35.5 cm above ground level.

F. DISCHARGE CONTROL DEVICES:

1.

Each liquid filling and liquid discharge line shall be provided with a shut off valve located as
close to the vessel as practicable and unless this valve is manually operable at the valve, the line
shall also have a manual shut off valve.

Each liquid filling and liquid discharge line shall be provided with an on vehicle remotely
controlled self- closing shut off valve.

Each control valve shall be of fail-safe design and spring-based.

Each remotely controlled shut off valve shall be provided with on vehicle remote means of
automatic closure, both mechanical and thermal.

Each remotely controlled shut off valve shall be provided with on-vehicle remote means
automatic closure, both mechanical and thermal. One means may be used to close more than one



THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(i)]

remotely controlled valve and remote means of automatic closure shall be installed at the ends of
the tanker farthest away from the loading or unloading connection area.

G. SHEAR SECTION:

Unless the valve is located in a rear cabinet forward of and protected by the bumper, the design and
installation of each valve, damage to which could result in loss of liquid or vapor shall incorporate a
shear section or breakage groove adjacent to and outboard of the valve and the shear section or breakage
groove shall yield or break under strain without damage to the valve that would allow the loss of liquid or
vapor.

H. SUPPORTS AND ANCHORING:

In case, the transport tanker vehicle is designed and constructed in such manner that the vessel is not
wholly supported by the vehicle frame, the transport vessel shall be supported by external cradles or load
rings and the design calculations for the supports and load bearing vessel and the support attachments
shall include beam stress, shear stress, torsion stress, bending moment and acceleration stress for the
loaded vehicle as a unit, using a safety factor of four based on the tensile strength of the material and
static loading that uses the weight of the transport vessel and its attachments when filled to the design
weight of the loading. Minimum static loadings shall be maximum of the following individually,
namely: -

i. Vertically downward of two (2);
ii. Vertically upward of one and half (1.5);
iii. Longitudinally of one and half (1.5); and
iv. Laterally of one and half (1.5).
I.  GAUGING DEVICES:

a. Liquid level gauging devices: The vessel shall have one liquid level device that provides a
continuous level indication ranging from full to empty and that is maintainable or replaceable
without taking the vessel out of service.

b. Pressure gauges: Each vessel shall be equipped with a pressure gauge connected to the vessel at a
point above the maximum liquid level that has a permanent mark indicating the maximum
allowable working pressure of the tanker and the pressure gauge shall be housed in a canopy of
the tanker.

SECTION 3
OPERATION, MAINTENANCE AND TRAINING

A. Each LH, installation shall provide for written operating, maintenance and training procedures.
Such procedures shall be drawn based on experience, knowledge of similar facilities.

B. Every installation shall meet the following requirements, namely:-
1. Have written procedures covering operation, maintenance and training.
2. Keep up-to-date drawings of plant equipment’s.
3. Have written emergency plan as part of the operations manual.
4

Shall be in liaison with local authorities like Police, Fire Department, Health Authorities
and keep them informed about emergency plans and their role in emergency situations.

5. Have documents wherein safety related malfunctions are identified and analyzed for the
purpose of determining their causes and preventing the possibility of reccurrence.

C. OPERATING PROCEDURES MANUAL:

Every installation shall have a written manual of emergency procedures that shall include a types of
emergencies that are anticipated and shall include the following procedures, namely:-

1. Start up and shut down procedure including initial start up of the hydrogen facility.
2. Purging and inerting components.

3. Cooling down components.
4

Identify the possibility of abnormal conditions.
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5. Safety precautions requirement to be taken while repairs or maintenance in the
installation is being carried out.

6. Procedures for responding to controllable emergencies including notifying personnel and
use of equipment’s i.e. appropriate to handling of emergency.

7. Procedure for recognizing an uncontrollable emergency and for taking action to ensure
that harm to the personnel in the premises and to the public outside is limited.

8. Procedure for immediate notification of the emergency to the local authorities.

9. Procedure for coordinating with local authorities in the preparation of any evacuation
plan which may be required to protect the public in the event of emergency.

B. MAINTENANCE:

1. Every installation shall have a written procedure based on experience and knowledge of
similar facilities and conditions under which the installation shall be maintained.

2. The procedure shall incorporate the need to carry out periodic inspection, tests (including
vacuum test for checking the loss of vacuum in cryogenic vessel) on every equipment
and system in service to verify that the equipment is maintained in accordance with the
equipment manufacturer’s recommendations.

3. The written manual shall set out inspection and maintenance programme for each
components forming part of the installation and in addition to fixing a schedule for
inspection and tests, the procedure to be followed during repairs so as to ensure safety of
persons and property shall also be laid down.

C. TRAINING:

Every installation shall be provided with a training plan and the manner in which it will be implemented
and maintained and the training manual shall comprise of under mentioned components-

1.
2.

Procedure of basic operation to be carried out in the installation in the normal course.

Carrying out of emergency procedures that relate to duties at the installation for each concerned
personnel.

The characteristics and potential hazards of Hydrogen during operation and maintenance of the
facility, including dangers from frostbite that can result from contact with hydrogen.

The methods of carrying out duties of maintaining and operating the facility as set out in the
manual of operating and maintenance procedures.

The hydrogen transfer procedure.

Fire prevention, including familiarization with the fire control plan of the installation, fire fighting,
the potential causes of fire in a facility, and the types, sizes and likely consequences of a fire in the
installation.

Recognizing situations in which it is necessary to obtain assistance in order to maintain the
security of the facility.

SECTION 4
LH, DISPENSING

This section lays down the requirements for Hydrogen dispensing station and facilities.
A. GENERAL:

1. Hydrogen refueling sites dispensing hydrogen with personnel in the immediate vicinity
shall provide barriers walls or equal protection in order to protect the refueling operator
and vehicle.

2. All facility piping other than the refueling hose to the vehicle shall be behind a barrier,
which in the case of an equipment or device malfunction deflects the saturated hydrogen
upward.

3. Hydrogen dispenser shall observe minimum 8 m clear safety distance from the property
line.
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B. SYSTEM COMPONENT QUALIFICATION:
1. Vehicle Fueling Dispenser:

a. The type of the dispenser used for dispensing hydrogen shall conform to
specification and be of a type approved by the Chief Controller.

b. The dispenser shall be protected from vehicle collision damage.

c. An ESD shall be provided that includes a shutoff valve for stopping liquid supply
and shutting down transfer equipment.

d. An ESD actuator, distinctly marked for easy recognition with a permanently
affixed, legible sign, shall be provided near the dispenser, vehicle unloading
facility and in sales/control room.

e. The maximum delivery pressure at the fueling nozzle shall not exceed the
maximum allowable working pressure of the vehicle fuel tanks.

f.

(i) Hose or arms shall be equipped with a shutoff valve at the fuel end and a breakaway device to
minimize release of liquid and vapor in the event that a vehicle pulls away while the hose remain
connected.

(ii) Such a device shall be installed and maintained in accordance with the OEM component
manufacturer’s maintenance/safety instructions.

(iii) A breakaway device shall be arranged to separate using a force not less than 20 kgf and not
greater than 125 kgf where applied in any direction that the vehicle would move.

g. The hose shall be secured to protect it from damage when not in use.

h. (i) Where a hose or arm of nominal 76 mm diameter or larger is used for liquid
transfer or where one of nominal 100 mm diameter or larger is used for vapor
transfer, an emergency shutoff valve shall be installed in the piping of the transfer
system within 3.1 meter from the nearest end of the hose or arm.

(if) Where the flow is away from the hose, a check valve shall be permitted to be used as the shutoff
valve.

(iii) Where either a liquid or vapor line has two or more legs, an emergency shutoff valve shall be
installed either in each leg or in the feed line before the legs.

i. The OEM manufacturer’s instructions shall be posted near the dispenser.

j Operating instructions identifying the location and operation of emergency
controls shall be posted conspicuously in the facility area.

k. Hydrogen fueling facilities transferring Hydrogen during the night shall have
permanent, adequate lighting at points of transfer and operation.

I The transfer of Hydrogen into vehicular onboard Hydrogen containers shall be
performed in accordance with the onboard Hydrogen container and refueling
component OEM manufacturer’s instructions.

2. Vehicle Fueling Connector:

j. A fueling connector and mating vehicle receptacle shall be used for reliable, safe,
and secure transfer of Hydrogen or gas vapor to or from the vehicle.

k. The fueling connector either shall be equipped with an interlock device that
prevents release while the line is open or have self-closing ends that automatically
close upon disconnection.

3. Installation of Emergency Shutdown Equipment(ESD):

I.  ESD shall be provided near to the dispenser, Hydrogen unloading facilities and
sales or control room.

a Instrumentation for hydrogen fueling facilities shall be designed so that, in the event of a
power or instrumentation failure, the system goes into a fail-safe condition until the operators
either reactivate or shut down the system.

b All ESDs shall be manually reset.
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32.

SECTION 5
NON-FUELING FACILITIES IN HYDROGEN STATIONS

Non fueling facilities like small convenience stores, service station, ATM, PCO, whenever provided, shall
be beyond safety distance mentioned in this schedule. In addition, a minimum distance of 8 meter from the
hydrogen dispensers shall be maintained and the accessibility to such non fueling facilities shall not be
through operational area. While providing such facilities, factors like degree of congestion in the premises,
easy entry and exit of the vehicle coming for refueling and easy maneuverability of Hydrogen Road tanker
while moving out of the premises in the event of emergency shall also be taken into consideration.

SECTION 6
BOIL OFF GAS MANAGEMENT

When Hydrogen station is being set up, the capacity of storage tank may be optimized so as to minimize the
BOG venting. For effective BOG management, the operator may use the gas to avoid venting with the approval
of the Chief Controller.

SECTION 7
EMERGENCY PLAN

LH, dispensing station shall have a written emergency plan as per provisions of NFPA 2 or ISO 19880 in place to
control the hazards from serious hydrogen leakage or fire and this plan shall contains instructions for emergency
shutdown of the station, warning to customers and other people in the surrounding, calls for assistance, usage of
firefighting equipment’s among others and the plan shall be tested from time to time for evaluation of its adequacy
and shall be updated and modified as required.

An on-site emergency plan shall be prepared as per provisions of the MSIHC Rules as amended from time to time
and submitted to the licensing authority. The occupier or holder of license shall ensure that a mock drill of the on-
site emergency plan is conducted every six months; A detailed report of the mock drill conducted under sub-rule
(4) of Rule 13 of the MSIHC Rules shall be made immediately available to the licensing Authority.

In the said rules, in FORM AS-1:
(@) The heading of FORM AS-1 shall be substituted namely:-

“APPLICATION FOR GRANT, AMENDMENT, TRANSFER OR RENEWAL OF A LICENCE IN FORM
LS-1AORLS-1BOR LS-1CORLS-1D TO

i Store compressed gas in a pressure vessel or vessels or

ii. Auto LPG in a pressure vessel or vessels and dispense Auto LPG in Auto LPG Dispensing
Station or

iii. LNG in a pressure vessel or vessels and dispense Auto LNG as an automotive fuel or

iv. Liquefied hydrogen in a pressure vessel or vessels and dispense liquefied hydrogen or
compressed hydrogen gas as an automotive fuel

DOCUMENTS LISTED IN THE NOTE MUST BE ENCLOSED WITH THIS APPLICATION

(b) In SI No 4 after sub clause (f), following shall be inserted namely:-

“(g) Latitude and Longitude”

(c) In S1 No 7 sub clause (i) after the words “Auto LPG”, following words shall be inserted namely:-
“LNG or liquefied Hydrogen”

(d) In SI No 7 sub clause (ii) after the words “Auto LPG”, following words shall be inserted namely:-
“LNG or liquefied Hydrogen”

(e) In SI No 7 sub clause (iii) after the word “if any”, following words shall be inserted namely:-
“Not applicable for premises licensed in FORM LS-1C or LS-1D of these rules.”

33. In the said rules, in license FORM LS-1B, after condition 1, following condition shall be inserted
namely:-

“(1a) The licensed premises may be part of the premises already licensed in FORM XIV of the Petroleum
Rules only.
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36.

10.

11.

12.

34. In the said rules, in license FORM LS-1C, after condition 1, following condition shall be inserted
namely:-

“(1a) The licensed premises may be part of the premises already licensed in FORM XIV of the Petroleum
Rules. Such combined premises shall not have any other premises licensed under the rules administered by
Petroleum and Explosives Safety Organization other than FORM XIV premises.

Provided that, nothing in the above condition shall apply to the premises already licensed on the date of
publication of these rules.

35. In the said rules, in license FORM LS-2, after condition 15, following additional conditions shall be
inserted namely:-

“Additional conditions for dispensing of LNG from mobile pressure vessel:-

The mobile pressure vessel shall have valid license in FORM LS-2 of these rules and No Objection
Certificate issued under Rule 47 of these rules from the concerned Authority shall be submitted along with
documents for grant of license.

LNG shall be dispensed only in the fuel tank of vehicle or boat or railway engine duly approved by the Chief
Controller and shall have valid filling permission.

The mobile pressure vessel shall be loaded in the specially prepared area and covered under license FORM
LS-1A of these rules.

The mobile pressure vessel shall be parked on a designated and dedicated place duly earmarked for parking
of mobile pressure vessel during transfer of LNG into fuel tanks.

A clear safety distance of 30 meters all around shall be kept clear at all the times during dispensing of LNG
from the mobile pressure vessel.

The refueling operation shall be undertaken in presence authorized responsible person who is well versed
with the hazards of LNG as well as all the provisions of the rules and conditions of license FORM. The LNG
transfer operation shall be carried out under direct supervision of responsible person trained by Oil Marketing
Company.

The mobile pressure vessel shall be designed as per ASME Section VIII Div 1 only and shall have maximum
allowable working pressure of not exceeding 7 Bar (gauge).

The hose and couplings for transfer of LNG from mobile pressure vessel shall be suitable for LNG service,
shall be mechanically and electrically continuous and shall be tested at minimum four times of the operating
pressure.

LNG shall be dispensed only in the non transport vehicles operating within the area of mines covered under
the Indian Mines Act, 1952, ports notified by Ministry of Shipping, fuel tanks of locomotives of Indian
Railway, fuel tanks of ships or boats operated on inland or seaborne waterways approved by Maritime Board
or fuel tanks of engines tested by Central Government Testing Laboratories. The Chief Controller in
exceptional circumstances for reasons recorded in writing may consider refuelling of fuel tanks of heavy
equipments and machinery or other heavy vehicles which cannot be brought to the LNG dispensing station
licensed under these rules.

The list of vehicles proposed to be refueled with LNG shall be vetted by Directorate General of Mines Safety
or Conservator of Ports or any other Competent Authority under whose jurisdiction the premises exists and
the vehicles are to be operated.

Every care shall be taken to avoid spillage and leakage of LNG from the mobile pressure vessel or hose or
coupling or the fuel tank of vehicle.

Site specific emergency plan for each site shall be prepared for implementation in case of emergency and the
copy of such emergency plan shall be submitted to the District Authority.

In the said rules, after the license FORM LS-1C following shall be inserted namely:-
“FORM LS-1D
(See rules 50, 51, 54 and 55)

License to store and dispense liquefied hydrogen as an automotive fuel in Liquefied Hydrogen Dispensing Station to

motor vehicles
and / or
to store liquefied hydrogen in connection with compressed hydrogen gas dispensing station.

Licence No : Fee Rs.
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Licence is hereby granted to for storage of liquefied hydrogen
in the cryogenic pressure vessel or vessels and to dispense liquefied hydrogen or in connection with compressed
hydrogen gas dispensing station in the premises described below and subject to the provisions of the Indian Explosive
Act, 1884 (4 of 1884) and the rules made there under and to the further conditions of this licence.

Vessel No. Water capacity of vessel in cubic meter Quantity of Hydrogen stored in Kgs

The licence shall remain in force up to the 30" day of September 20
The 20
Chief Controller of Explosives or Controller of Explosives

DESCRIPTION OF LOCATION AND FACILITIES OF THE LICENSED PREMISES

The licenced premises, the layout, boundaries and other particulars of which are shown in the attached

approved plan No. dated are situated at
(address) and consists of (in addition
to storage vessels mentioned above) of :-
SI. No. Equipment Capacity Quantity
. [Dispenser having dispensing capacity and]----- Kgs /Hr
pressure .. Kg/Cm?
2 Unloading pump | Cu Mtr/Hr
3 Transferpump | Cu Mtr/Hr
4 High pressure vaporizer [ Kgs /Hr
5 Low pressure vaporizer ... Kgs /Hr
........ Kgs /Hr
6 Compressor ,
........ Kg/Cm
other facilities
SPACE OF FOR ENDORSEMENT RENEWALS
The license shall be renewable without any Date of Date of Signature and Office Stamp of
concession in fee for five years in the Renewal Expiry the Licensing Authority

absence of contravention of the provisions
of the Indian Explosives Act, 1884 or Static
and Mobile Pressure Vessels (Unfired)
Rules, 2016 framed there under, or of the
condition of the license.

This

license is liable to be cancelled if the licensed premises are not found conforming to the description and

conditions attached hereto and for contravention of any of the rules and conditions of this license and the holder of
this license is also punishable under the Explosives Act, 1884.

1.

2.

CONDITIONS

The licensed premises shall conform to the description of location and facilities and to the approved plan, as
mentioned on the body of the licence.

The licensed premises shall be used only for the purpose it is licensed for.




54

THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(i)]

10.

11.
12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

Every licensed premises under these rules shall have prominently marked thereon the number of the licence
held for it.

Liquefied hydrogen shall be stored only in one or more pressure vessels installed aboveground, as per
provisions of these rules.

The storage vessel, pumps, vaporizer, dispenser, piping and other fittings shall be of a design suitable for
liquefied hydrogen service.

Storage vessels shall not be installed within any building or shed.

A hard stand for parking the tank-truck for the purpose of unloading liquefied hydrogen into the storage
vessels shall be provided as per rules.

The facilities and equipments of the licensed premises shall meet the safety distance requirements as
specified in Schedule V.

Liquefied hydrogen shall be dispensed only into those containers of motor vehicles, which are approved by
the Chief Controller, and have passed the periodic statutory tests under Gas Cylinders Rules, conducted by a
testing station recognised by the Chief Controller.

The dispenser used for dispensing liquefied hydrogen shall conform to Schedule-V and specification
approved by the Chief Controller.

All piping and fittings shall conform to Schedule-V.

No person shall enter or cause to repair or repair either by the use of fire, welding, hot riveting or brazing
any vessel used for the storage of flammable gas unless it has been thoroughly cleaned and gas-free or
otherwise prepared for safely carrying out such hot work and certified in writing, by a competent person.

The operation of the licensed premises shall be under the supervision of a person having knowledge of the
equipments used in the premises and trained in handling compressed gas, and other operators shall be
conversant with the hazards associated with the liquefied hydrogen, compressed hydrogen gas and fire
fighting operations.

Liquefied hydrogen shall not be filled into or removed from the vessel except by means of transfer facilities
shown in the approved plan attached to the licence.

Smoking, naked lights, lamps, source of fire or any other stimulant capable of igniting flammable vapours
shall not be allowed inside the premises and every person managing or employed on or in connection with
licensed premises shall abstain from any act whatsoever which tends to cause fire or explosion and which is
not reasonably necessary and to the best of his ability, shall prevent any other person from doing such act.

The vessel shall not be filled between the hours of sunset and sunrise without written permission of the Chief
Controller.

All electrical equipment such as motors switches, starters, control panel, compressor, dispenser,
instrumentation, etc, used for transfer or compression or dispensing of liquefied hydrogen shall conform to
IS/IEC or IEC or EN 60079 series standards and shall be of a type approved by Chief Controller.

At least two numbers of nine kilograms capacity dry chemical type fire-extinguishers shall be provided near
the tank-truck unloading area and one number similar extinguisher shall be provided near each dispenser and
transfer pump location. In addition, fire fighting facilities specified in Schedule V shall be provided.

During the period of unloading of Liquefied hydrogen from tank-truck to the storage vessels dispensing
operation to the vehicles or compression operation for filling gas cylinder or cascade shall not be carried out.

The emergency telephone numbers of local fire service, police PESO office under whose jurisdiction the
premises exists and the principal marketing company or supplier of the compressed gas, and emergency
instructions shall be conspicuously displayed in the licensed premises.

All valves on the vessel and pipelines in the premises shall be permanently marked in a manner clearly
indicating the direction of opening and closing.

Free access to the licensed premises shall be given at all reasonable times to any of the officers specified in
rule 70 and every facility shall be afforded to such officer for ascertaining that the rules and the conditions of
this licence are duly observed.

If the licensing authority calls upon the holder of a licence by a notice in writing to execute any repairs in the
licensed premises which are, in the opinion of such authority, necessary for the safety of the premises, the
holder of the licence shall execute the repairs within such period as may be specified in the notice.
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24. Any accident, fire, explosion or untoward incident occurred within the licensed premises shall be
immediately reported to the Chief Controller, PESO office under whose jurisdiction the premises exists,
nearest police station and the District Magistrate by the most quickest mode of communication.”.

[F. No. 2(1)/2017-Expl ]
Dr. SANDHYA BHULLAR, Jt. Secy.

Note : The principal rules were published in the Gazette of India, Extraordinary, Part-11, Section 3, Sub-section (i)
vide notification G.S.R. 1109 (E), dated the 1st December, 2016 and subsequently amended vide
G.S.R 388(E), dated the 20th April, 2018, G.S.R 148(E), dated the 25th February, 2019 and G.S.R. 609 (E)
dated 31/08/2021.
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