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Yerferaw S yrias 9 s 9

EIBE ]
e faoeft, 29 7T+ 2023

BT, F. TSt /a@mint/7-S14uadiens/(1)/2022 (F1-4116).—Iiioras i IThids
T A= a1 TagT YSierdd S T M [ARaes ae (YerieEs® st & o
AT AT Tigd qad et a1 e Af=eem) FfF=m, 2020 § geaw w3 & fow Feforfag
A F=TaT §, Srrie-
1. e ofide S JEwor:

(1) = RFEFAET & T2eTw i I ™ [AAamE ae (Geiiems s2maars & o qeer

AT Aigd Tl ATF e fafFaem) wergs Bfaae, 2023 Fgr STl
(2) T TR TSI | I TH1H AT A & T g

2. TSI T YTTasd 49 A E aie (Ve as SITaATsl & o qRar Al qigd dahe el
T e AfR=em) fBfaam, 2020 9, -

() FafF=w 2 % 3ufaas (1) 9, @< (3) % g, Fafofad & qteatoa T ST, sqai-

"(5%) "ARITHT FE" FT AT g ARUAHT ATGAL ol AT o6 oI SAraTe graemait w1 = o Far
ST I w0 AT (Rufd & e & o o Sieme STl 37 SEaede Sa1e qaremstt
afga o1 f=r Fer ffHe o9 7 aame T

2148 GI/2023 (9]
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(ii) fafe=w 3 ®, "I A% 1000 T, & F37 Fo1 GO &AHAT ATAT TSITOTAH FATIATSAT TL AT
Tal g, % SRTe fAwteriad &1 Tiaeertad BT o, soid-

"I = 1000 36T, F awrae 37 39 Aafds STHAT ST AT 9T Yot dH® eI
A AT R

(i) BfF=w 4 ¥, IT-RAFEFE (2) F, "SGEAT TAT YSIAH TATIATA Al RAT" M50 & I8
fAeferiad ereat &1 qieatera BhaT SToa, sraid-

"B SYW TEON (TURUH) ST we fafamior siw e g afga”

(iv) A==+ 6 ¥, "sqg=t § [y o = g e @erse, [, ams y= e aimars,
AT, AT, AHaT ArATE, AR GRAT, LT T TISHAT 3T qTg T TUTert
aftafera " asal w1 Mt asat & siaearioa frr s, sraiq-

" SEF TN (TURUHE) A7 WS "ar g (TUaUE) Aed A7 o

fAmTor Sie TRt S2=1 1 srg=1-1 § [iee BT @ g s Rermgan g, seaia-

(P) AN & H AN H TF SEH AeT3e, RS, AS qa1ad Tiehary, sqeeor, e,
SHAT APATHA, T AT, GLAT THGT AT ST ATEA TG TUITAT TTHA &5

(@) FEHMA 299 9 (TURUH) A7 GHWT 9491 et (Tuaus) & o 90T o, [SeH
FA3e BuTeq, Beeq fA=w, 9% GAmT S99 F 9Sn0 ud 69T § qeierd
AT TTU, TR GeAT GiAemd 37 area Taee Tt gaHe &;

M == AfAwtr siv SRR g9t F oo a2, S g Bfamir siv fEfenr |9
eze fesreq, fRumea o=, wqa R sfiw fhRRT 9= y=med, afiq graan
EgTd, AT ST ITHLUT T LT TAT ATEA Taed Tt | grard =

s gefei Sfaew onfier 21;
(v) ffay 8 ®, su-fafa=w (2)F | "sroraT wTfareTe T2 Feq" arsai &1 o9 fRaT Sros;
(vi) A1 -

(F) TWRTE 1.2.1 ®, @< (3) ®, "MIAT FeT F o0 AT L " MRl & A& AAfertEad
qieAfera AT STua, srat-
AELTFATT IATE Sl AT F AN ThienT (TUATE) AT &F [\ (Teseq) A=t a1
AT &1 AT 3T FALATE STFLIT F, 9",
(@) TTUTE 1.2.1 § @ (4) 9 3q # Feferiad aiqs SeT ST, Taid-
"FeTd o Ag T HISET T & (o7 o RF=0r Fedi % ore @) 78t ¢, e e %
ATEA AT THT & ATEA-TET AT ST ATAT FIA 6l AT 8"
(M TR 1.2.2.1 §, @< (3) 3T G (iv) # "#T UHT q+7.." qeai & a7, Fefered
qivafera foar stromm, sraia-
" qiargrat F o arRft, UF ST dae e FT STANT Fileh AT AT il AT
LA
() TR 1.2.2.5H,
i. T (3) H, 95T "UF T ¢F" F U, orex "UTAA" ¥ 9157 "HAT LRI AT HH:
&g " ATH 2rEe” TidedTaa oy ST,
i. @< (7)4,-
%) IU-ae (jii) ®, "FAEE; &, orsat it fAEEn” orex | wiaweTioa BT SToIT
(@) IT-TT (iv) H, "SIITIHTe §;" 9Tsal T "SITaahTer B; 3 " oreal | qiaerioq
(KRUSIESIF
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(1) IT-TE (iv) F TATq FHTIed F AT EATod Fhar STusT, oo -
"(v) HIS[ET ®ITT % forw, Stgt ofF Srg it F3fY o 7207 9Tt &0 g7y g, @reft &
Tl (F12T)  foru Afde s ow gy wrfdar wam Y STt AR afe e i =
*F FU GIAT & 2l 6 (70 LT qTT §9d gl @, qf ST J9TE % a1
T ATEe TTTET ST ArETSTTel it St AT giafera 6 STt areft &% 6t
% forT Ut 2o qUfERT TITIET % SARETUAYT & qgd F:a¥ i oI
(3.) TITE 1.2.2.7 H, ATHT-1 % H, FAle-6 # a18, AT STIET ST, AT~
"feoqur-7: - ITETRTATS 3 e ge-tae | 3TUTE 99 TS (AT AT A=) T g
30 ez grfn";
() @< 2.6 ®, GT (1), " 3T Tq: 98 g9 AT THTL 1" 9T5a1 & 918 9158 "gET A"
afrgfera AT sToem
(B) TTRTE 2.9.2 §, @T (2 H, TR qrew 7 RefiEdr afraw g ¢ oesl & 918
Referfaa afrafaa BT SToa, sei-
"THE FATAT, FH TRT AT FH ATARAT qT LTI T I<ATaT M ATS FLT F ATAS §
= T F STHT 9§ =9 e gty Uy R e =R
() WRTE 2.9.28 @ (14¥, "F=AT1s ¥ A ¥ 99 & forw ; " orsat &1, Referteg
q gfdeaTad BT SO, oI -
"SATE | A & F9T % o7 | ITRr it TITIET § 9 ¥ SEtah siaare u%
LT o AT U &g o T@ear S a6l St ATl
() TTUTE 2.9.2 #, G (15) H, "FAT ATA" A=GT FHT AT FHIT STUIT ST "Hge AT
& GTT" TRl A "TEA" 957 F G YTAeATA AT STUAT ST "gg Lo oal *
qTE 7 AT "... ores AieAtera FRaT ST
(37) TTITE 2.9.2 H, G (26) H, " U3 "ATSHAHFT FTUT (hAT STHT ATRT" 9Teal Hl
"GALATH & % ITg¥ gAT ATU" ereal % q1f FraeArrad =T S|
(2) @< 2.13 #, 37 @< (10) & =1 9 Fwferfaa wr gfaeerrfod fear s, srai-
"(10) T = T A IATEAT T TH(T F AL 9L, BT &= % o =qaaw Auferg gehrer-

FFEIT FAT AT ATATSATGT AT TATAT AT ATATARTATT TATAT & (70 FHTE gt
o STTamT, St -

EK = KEL SIS

1 e g2 (e Sarer AT e 517, 2T A=E1 & SIedTe 6 95 20
2 ATEATHF TEeh (WSTOT St ST Offer 3 |7 3T e Tq7H1 T 94g) 10
3 & T & 20
4 U AT FHIE AT SIS T2 T FHIAT 9T ZISE 100
; T AT Tehiy ST Hifzat aF ag= 60

(FF 7% o7 fzeey 17T, 3F #fAwres)

6 LTI CAHTH 20
7 Aresequy AT ST &7 60
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*.H. & T T

8 TI-F29 AT FTrogefy Fer 150
9 TTHRTHY AT IT T S 91 & 100
10 Feft =, AT AT THTH Fex 100
11 EREREZECLRIPEIUEIE] 150
12 | =@ TEm 100
13 T T 200
14 AT Ffae a1 Rt g7 100
15 Hifeat 50
16 ferame 70
17 & 2 T & 20

(%) TTRTE 3.1 ¥, @< (7) §, " Y 3@eE ¥ U qUua " oeat & are Retofed oes
afeafera o STo, srri-
" SI¥ UH HHAT Hl GHI-THT T TIAEAT S [T ST AT 7 A1 0"
(3) TTRITE 3.1, G (9) H, "9 ATAT AT AAGIA" 9Teal o aTq, "3AT HATE I¥ FTH AT Fls
- fafata esst #r afiafera BT s,
(%) TTTE 3.2 H, @ (36) |, "ATF" 9751 Al Ty oreq H YiAedATiod ohAT ST
(1) TRWITE 3.3.2 ®, @2 (7) ®, " * foru" ersqi wr "HHeA" orew & ghaeAriua G
ST
(T) TTUTE 3.6 |, "TAAT 3T AT HIHT AIex THIA *F TILAT" a1 & q1F
et 1 ateafora AT ST, srai-
"TAT AT T T AT o o qFTH ST AT THT T 9T S0 FTT a3 &1 63 sroarm
FAIH TAATA THT AT 6 T AT g S oF g9 § Y €7 & @1 781 aar g1 AT Fil
AT T AT Forw sreshiger sfadredt wr ga it STueft z9mie Wt vaos afgq s
AT I FAT & (@ T Thed T AT BIF (TURTHRTE) FT STAN 63T ST Fha
2l
(<) TTTE 3.6.1 ®, @< (15) & &g, Metertea afrafera BFam s, srriq-
"(16) TAFTA T IT AT STTHIT Sohl IT SE-THA Sl AT STHIA o FIAL el | HUTa
T ST FRT ST AT WETOT & forT S & FUT & & Sidaih
FATTERT EF 12T IT I &F 12T 6 gT| ITELT FATTT EF oo IT AT
AT &F doh, DrH @i 92 fasadt gardt &, F7 ST ST ASRT &
fore w2t o st
(17) TAFA AT &l & o0 gATH SRT F2eqor 3977 FFu ST =Tt vl
(18) =TI | Fafara T & forw srfvrery=r —
(i) FroATE A= H AT TAATA ST T ATANST F T SAAA 6 GoAT I qleaed
HITRo T TG HIH SHYET (THSUESIT) T ITITH STHRLIT FT ITANT F¥h Geahl
T2 AT 9% A Aehigd Tt wr #1 g frr s =z
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(i) 9% ESH AT 3F HH § Tehe T TAATA & A1 F orw, srewrger wfarel e
FAT T Tlead THSUEST AT ITIH STHIU T ITART Fileh Bl gs ATHIAT TT
qia g B ST =R

(iii) =% &F w1 §, 9T THAUAAR FT ITANT THUH T SAFTA 7 ST (HiT
THUH % dhi & WSO & o o Srar g, ar fAtss sy #i7 o & oo o
THATTASAT o ITANT g ST THAIT JATE AT SITUIT, IH Tafera fomar s
e i 9o & srvame foT sromm)

(iv) ST & F 3fa< TeA® o % (o7 ~qAqW & THSUESH AT a7 Zoater Ao

THUH TET a7 STOAT| U8 THE Ul & o0 31ent steshiger giawreft wr fifeT
FT et T AT ITH T T T SATUIAT S TATAT &5 F I TafhT

#Y STIf

(v) TIAA % T AN GIEST FTAT TZATT AUTAT il STSH 3G ASHALT ATed 31T
T 39 aTed % ITH TFT qigd (ard o THT FATET T 9% T&14 FhaT STl

(vi) =TT FaT F oo siafew wifdT =% afdwa &% rEuwsmEd) a1 #19 €%
Ffeawer & (Hremedd) § v U 0 w5 ST areft yorrelt § srirerme & for
ATHIEA TTALTET I 6 fIT S0 & AT g, 3T

(vii) FEreqor smfar: somier St 1 sates e 5 9ot & v e fGFEr s, s
LT T Wed | UF F1¢ @ ThIT SITUAT i< sTegraiiae il HIeTs T TLIer07
3 a9 H ua A far srom”

(3) T 5.3.2.5 ¥, @=(1)# Mafortad &1 sfaearaa Brar s, seriq:-

"(1)  HIH AT R ALUA-4989 IT HFE HIHAH § Ifedtad ATETE SUTgd a7 SITET
TR STANT 70 S FTer | F00® FT T T, FARI-SE| 97 TORTRTE 8l
TFHAT g1 Aehlged TTALIeT I FT ITTNT TAATA T TAA(A ANT &Rl FATT 6 forg Fham
SO I AT TAFTA AT T FATT & {70 TIMIAT 92 a9 1000 e sehigd
FALrelT I ATRE FA1T T@T ST

(2) TRTITE 5.8.3 H, @< (3) H Mwferfera &t wiaerrfua forar stroam, sreria:-
"(3) fALreqor i gdreqor:
. AT | TF AT IO AUITAT a& Fideh A (S o SIS o LT SOTTAT o0l ST el STTUT
A7 ot fwre war s

() TTRTE 10.1.1 ®, @ (2) &1 o9 = S

(7) TTRITE 10.3 ¥, @ (7) |, "¢F TH" oM5al ok 918 "AT SHA Rl 9L ok {77 AT
A" great 1 FfEEfera T sToIm)

(%) T=ms 10.3 @ (12) #, Fwferfaa #r giaeerroa fear som, stai-
"(12) GAIATH ATHT & HAHA H§, ST 71 ATl (TASET) &l e & foheTe 98 =[Faw 9
.97, STE ITSST T F° | FH U ATAATHF 3T 3 = e § 1 3w, =1, srfvomas

N
T STET AT,

(&) TTUTE 11.12 ®, "forferd et oreal & aTe FItsa S "(SFaATET AT AHATSH)"
9reat T Firgtera =R sromm)

(vii) SIqg=AT-1 H, ANT-1 F a2, Fetated 1 aeafera G s, soaiq-
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" ST

[(FraTee Eer &2 (quwha))
12.0 =Is4T:
=0 faffaw & Fres § o a1y <97 9% F | S99 weadl & o anT &, 9 @, 9T T,
AT . 3T 9N S & 92T 10.1.1 (S7Tq AT 1 AFIAT) T AW ST T SATARtaa fhar
STTURTT % A9 AR S79Tq AR o, 96 o, AR &, AN o, 907 A, 96 5 & g€ 10.1.1 &
BIEHT AT ZAT|
T 9T % ORI U AWM Soe €29 a7 ®479AT F forg oR) 2 €, et S & Fuw
FETIOT & HAT 1000 6., & F¥re< a1 399 fas g
12.1 FTAEHT :
TURUH % fEfe sraeasarst s garssg & siived ¥ fraadiy siemy agmEar &t
SUSEAT &l &4 H T@d g, g AN JA33e, SSed, A qLaT Tl grege oot
Tt S 9 A7 G fPufaat § fAwme s i g SR y=ed § SAaw g
ATFITFRATAT T TR F2ar g
12.2 TTIAT ASMSE:
12.2.1 stee fagia
AT Sg o ¥ orese # fefafad Mgt i s\ ST 3R, sed-
(F)  FFGTT ST IFAT FT FTT9TFATH F SET 77 317 91357 § [Feaqre F graemT & ar, 997
g (T21T%) #T 919 7 I718, 9SO ST [FG2r & a7 saeq# Giasmsi # T+ #F<A7 HT
AT @971 G901 F (TAT ) FT II0E, G 7 [@Facor #1 giagrsi #7 95T a9
TTTIT ST T8 TETF & A7 g1
(B) GazaTF ST I-Ga<arF a1 F1 Fifa® TIFFar 97 d1F1F7 I [F9T STTCIT Ga<ArF ST
TC-GaATHATF &A1 %1 TIFFAT IT IH1F7 FT G957 &7 JIAT AAIE FTAS FITTI GAATF T FT
FIFI T HIHTHT TATTH SAETT 5572 & FTEATT ZITT1
()

() Fe-arzde g7 fad FoaraT 97+, geer Faq §i FTar araT g 939 a1
[A%TE ZTT % [4%2 ZIT FT18T TTi% 1369 17 TIReT & FIHIT #1 FEATI18T F FH
34T ar @@
(i) 2727 srrenife, Rugere TS &7 5T Rugere Tif#7 z& a<g & (e g1 13 argr
F1 TG FH & FH &1, HT
(i) g/3g70 s g#7¢ a1 ST FRT B diegua # AT T arer AT F darE
T & |
(%) T8A T T & o0 e et o fAforg Iqeme U T AUAT™ F 3EeT ¥ S
Trayoror =T e, AArSe O § AT SITuem Srtew § FHT AT ITLHA 3T #7 3Td Aged
o StTuem ST geaiad #7 TRms Stqaree Y ArFHTSe SITITashTer JIS|T JATT Fed |
AR FAM S o giAgret § F= a7 ST AT ¢ J7 AEIH F &=1, T=rad qT96st,
IS IT | I TIAME 0 ST 8 AT g€ T a9 § U 972, S A1 92t g, qT ATATHE SIas
AT (FFA) AT S
(2.) TET ISF H FH T FH &1 {N IUse FIU FTH ATRT, TF TTHI AT T! F (oI ST a0
ATt e # form srara Rafa & agmar  ta F34 F oo T M1 A6 3udsy g
TR |
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AT T TOT9H ; STETETIOT 7

(F) TURUH F GATATH &7 F G Dl TEh! Hl TATAT, TALA T TLAT AT AT FILUT &
AEALTF ATeAl T HITHA T@T FTOAT AT Faer 9 TAET A7 AFTese AFHT qeer
SrferahT<Y AT forere TaTT | ITra qrear FoRfeT i Wfersme o | sTaia & ST ATeu)

() T=F SFET T HEF AT AETE, TG MY AHig B v sraraweE Rty § afvwfera
ATALHA ATEA T AATSATRT FT FIALTSAF T4 % forw BT frar srom)
(ST) AT a% 989 & AWM & ITAsd gt A0l
@) erse ® Awferted & fore seg i sraegsaret a7 B frar s =R
(i) ST IHHTOT IT AT T SALEAT ST FLTeqon|
(iy  fRmtor wiatarfaeT 3 foro et g
(iii)  FEreTsH #1 Sreq F forw wieey § e
(iv) ST I qT AT grege RTIHT 3T 57 ATEAT *hl ITihT, 3T
(v)3TUTEIT a2 o STRTE o SATLTT I 13T aTieaT &=

(&) €T RO TS ATl ATEAL H GALATE & % STT S il TAATT Tel &f STUIT| ZFHT F
forT st fRT ST aTer siiafie 2gq So (FET Jsaad) aTel argd e g uas sfiT & e
H Yoy 37 faehies qar @ (FrEuast) T Aqaiiad e97 Fe T gl AT Ul

(=) TURTH U¥ HYEAT i ATSFAH TATe T gATSSAET IIERT a7 sfaver g fAfds
SATEHAT TR ST F AT qal 2|

12.2.2 FIAETSH FT AASE:

'QEF

12.2.3
EIEE]

AT TATE FXA 6 oIy, Tt AN Tgfell T AR UHA Al AT AT0 32 Tg Aafertag as
o T2 et =R, -
() =TT &, IUFTRIAT aeTshard
(@)3aTE IR AT 07 3 TRAgT H7 TLHT (ASF AT TeTATe 5IT)

(1) raTH, Y 9 (AR 100TSUS AT AT F ST F forw) Sfiv srex ger d=Ter &
ST EhT ATE
() TETATE GSTOT, GALATE AT ST AT [Haer gl
() AT T ST HAg Glaary
(F) FATE, T T T AT qigad A5 TR
() T 22T 37T TET &1 § AT T HATEAT
() &= | SHAW AT T, A AT(OrHT, TR G0 AT 782
(@) FETHaE &=t F forw ag= AT
(&) Frwmee arEaTfaET 9 FATE uT viaey Y e 9T ¥ 94
(&) Tatar "aefy ard
(5) TITATET TAITHATY, FATS Ag F SIS I AALIHATY, T IT-(HFH|
qET A=
FrAeTsl 1 T Fd G0 Fetarad 92 G=m BT ST A, 190 ;-
(F)  EF ®H, AT AT AAANST Ivel, ITATRTY, 3 T T TSI AT (AT ITE FT 6T
& foro fora ST =i
(7)) TaTAR REET Fer, TRTET ST gAY ®F Av-gaedrd o § Rod gEr A1, grEseET
TS 3T geefolit qiaemsti & su £t < (srferwter av) i garfaa o |t & @ o
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()

()
()

(%)

(%)

(%)

(%)

)
(2

(2)

(%)

(3

(7)

(@)

(%)
©)

BT AU g AEUTH & FA=A1 3fT EF BHT 6 qaqr1 # fF=er wa¢ aw Ruq agi gmn
ElE

qTEaeTEd ITed & forw fe=ror et (7fe @) 1) F°1 T@RreT A7 vuwue F foro wdv w9 F |97
T o ST &eRdT g

IYATHIAT ST GALATE & o qTg¥ *od g

Aravge = T Fred & o T St aigd TUwud F FuY F qEi e Stasr
Tt AT A et & ey gt |

BTS 299 (THET) AT SlI¥ U=l Ha-Fee=1 &l geT (33T SITuI AT GawTs & & q1g? avam
STTURTT

TUHRUH & 3(aT & 2 AT T4 A ATAl il AETSI TGl IAaH T AUt 2 a1 forgee
AT AT AT T gl T & are geierd g2 9 Rua gt =31 St & 3@ srammme
F forw g qut waer s e F o vswaewr ararng fe yae w79 F forw g 3R
T | & 2o AT S AL ATl ATATARTN R | AT & a9 & forw arge Fepeter $ir
feufy & 2im

71000 .. & st T &|aT arer g F FUT IS HEW &F a7l TURUH & oIy, &6
WTH, & 2@ A7 e AT AT SAAAST 8 F AHUTH ATl I A0 STUIH qrien
FeeATaer ferEera A1 RETa g o 0 I¢ATE U TR ST 8 oY 38 sl ud AT T51 §
ST ST &oh| ATAT T HAT TTF T@T AT AR

TS TH aYg F I9T1E ST AU FF Ser 9% 999 g1 §=71e, T@eard i< iy & o
aft &= T TgAT ST 96

AT Soe FE99 ¥ SiaT T 99 981 {3 ST

HTAY Fle? WSO 3T FEAT qled 97 g8, Sl T AN &, gIEgrared WS &5 & FI7
T AT AT & & Hrer 9 A % A1 FAq T ALY qATrh AT FTAAT SAE & 9o 21
T aTT STAT AT ST "

TRETF HEIAAT AT AT qled GO Sl | qTT & dedy dfgd oeF &l o I 9T
LA FHT T FFAT ST AR

aft qad ST TURUH HATad F Hatad Tel o, gregrwrad WSl oY geefenT giagrst &
FIT FT A7 Fud g9 ATRT T I GawATH &7 & dige (#4d g, ¥ UH &= § Tra,
FE F o0 U ST g9 FTE R 9T FE9 o w79 % forw e dgarer i et /i
STgT TS RRIET AT GeAT AT /ISR g4 61 FH1EET 2l

THATAT, HEAATS, TTEUATSAl, TET F FT GAATH &7 & sige HgATE T aqafa agi &
ST ATRT| AISET TUHRTH | AT H ST w1 T SEd o & e 9% ad
TR sTToem)

saeaefter aroqt £ Refisr % T grest w1 Tl F GULIT w4 ardl weAw oy qaqg F
e &1 giaer yae T sroam fesret i fRfEr & ara-are s F ST w1
i AU STgt |7 saeTeh g1 ST Hermwe 37 Ty 4T § g+ A1)

AT &= A0 (S19-0,1,2) F Forw Iwgeh wohe & fa=ga soheor a1 fefdr gifafaa i
ST =TT @aeATs et | ey ffeT o arer-arer fEe Susor siqarfad T % gh

IIRIT FT Hatera arasft qgeaar 227 ofte F s s 3 srert o § sufza e s
AT ATTHE ATer & AT AT AMIHT ITH =T F Hifera ma s
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AT T TOT9H ; STETETIOT 9

12.2.4 ST I} FT AMMSE
12.2.4.1 SIS AT

(%)

(@)

(7

(8

(3
(¥
©)

STHIE & FAT TETUE WS &F TTeae oTgTd | f2qd giRNl giaem 7 § &7 a1 a0 9 g9

griIETEFe sTeTd | fRora T &t et ermaT (S<h qefera arvar) e =% & % aqg ¥ form

60,000 f3.=ft. & stfark 7t R

TTTHE ARTAT [T ofF T At F AT § ST5% | 999 92 &% A T a0l F1 qA1=d

FA | AT G| TTEF T SATS 3T &HAT TT FA & (o0 IREFeTT 0 &< F 7 F F7

200 f. . = aferfeaa sTe et 1 10%, s <t stfere g, &1 st a1 == T srom)
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e T AT TR a1 T=qmEsi it ST & 32T ¥, T % a7, JeF qa9 FHE g W
ST €9 ¥ TF T wewd Ja+ & SET A 1igul

9T H gdgl I HHET Y21 AT ST A0 37T ThT AT st AT GaaT o5 T T
ATt FT seseque a1 ST | 991 ST AR U ATl 1 gaerT =1 ffufa # v @
AT AR

FEHTE ITATT T TH ATGAT 6 ART- 5T § TIHT -2 % ATHATT AT 9T 7T gMET AR Tg
HHT F oA e &g (397 S« [T & a187) & #7309 M1 ATe 0 i o7 TRt
qrErgTelt & SEHTT F [EATHYUI TATE Tl GIAATITH I 6 (U [H=el ¢ 9 gMET AR
=T, TELETT T A= & oo spaegs gt &= & J9r F orw gzt #71 vF e
TR | Y& AT ST AR T4 T=1ad & & o &7 & %7 a1 97 29[ 7 Se
AT

T & o ST GHITT AT T SATHT Aot «F JTUAT|

AT AfeT HEWOT 3T FTAT ale? U7 ST q -1 & F Hel Tg= AN & 919 o AT
EIESIARTET WSO SI¥ g ioiil gragTat § U< Baa gET ATe U arfeh qeeaT agraar a4
T T ST |k 3T qTT ot qiT A7 O g e i ST Een)

qYEIY HETAAT Aigd 37T |l & qTHT ITH HTA AT BAT qieT WS ol | e I o deare
T Tt T ST SRRt & | oIt 9T S ST 35T AT T ST WSO 4o 1 aih
A 1 7 sraa B ST =R
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()

()

(P)

(a0

Tt a7 ST ToqeT T FATAT & GA9d TGl &, S o4 T IS ITa ST 3T ST
FEgTat & FU AT AT ATRTN T TATAT & % FTge BAq g AU =9 &A1 § TemaiaT
T, Held, AT IT T AT ZR, sraraenrerie =T Fey onfeer g1 UHr qiaremst
TAT STTEH AT I AT g
THTLAT, HEAATSN, TTEaTeAl, TSt & 07§47 & & siaw fgwrs i safa 78 & St
HISET S99 | 36 qIE l AT i<h GAersl 7 [FEior AT S Godismd & e 97
B sToEm)
TTRTLTAT F T FT F99 Fd G0, STTEH qeATh 6 AT F Todishd (0 T0 & 937
7 FAe gEgret ¥ g ard @adi 9% Ita G= B Smoem wet o s |t &7
gfaereft 2MT AU i 37 fhaers et s sar iR wet a7 U Fre T 98 gy
AT ST {h AATSITal H T8l 3T e T FIrerd w| & i ATerd i H THEEs &9 7
sfareft areefy & S9TET M AR ${T Arferdt i 3k F AT 7 A S Arig v aut
S ATt | staw et =garzsa fUds % wregw ¥ grml
(i) sERTereT § At Sforr S99 o § saameiie gregree| a3H, AT, sfabrarde
S e siw R-usie, dv-gow § Siaemer agAr w7 Gl F AGET STeT-ere T
FETROT FohaT ST e S fAfeeel & A9 F 97g FT AT & a78% UF gaTars
T § T@T ATUIAT| I &= AT TFed T AUAHT & o0 AT § Tga arar il
Sl
(i) STATAT ATEAAT AT, AATH ATEALT AT TAT AT A oA T FRIA 91 379 o 2127
9% T = T AT o AT 10-12 gt & 91 &A= o STos| qgeaqor Sl 9
ArTaeRTe T e Ja o TN S SARTereT § &6 AT | O, areT 796
AT 2N F7arst argx e it feem # gei|
T a1 T g 37 sTar st & o =@t a7 afaead dteeee  w fT=me B
SO
At o5 (o), sAthl & dia, T GLET TUTAT T AAeTHar i qaterd qarRir
AT 27 offe & SAqHTT G & ST 2 AT & § FUgid T STua| 2ot & 47
U @ % AAT AT AT TSIl I ITI<H A9 AT & a1 st | (Afeaa =i=a)
ERIESRER RS I
el T AT & (TEETE a1 fig ar fEd ar fruwds) Fee, et T saesr
o A FRiET ol = & % T9E & g AUl saaqeiie amaiREy & dSe
ATAT TTRTATAT § FALATE ATl FSTOT o forw At 77 #iwifeha & grem
Teft o= o Fele AT Fad ¢4 & A1eAw ¥ fogre o [fEy Fao v § ang FH=Er
% AT ¥ AR g AR
I & AT MG FT ASOT AT THHT e Faterd T TG0 FA=07 a7 F ALt &
ATET q&(T | ZHET AT T

13.2.4 H<TIT &F FT AN

13.2.4.1 TTSF ALTET:
(B) AIFSIT YSITor I STITE o WESTI0T & STeh Agral § R gl s STSF o 9T a9

TATA 3T TEALETE & qTT-97 AT i & [Aoed & oo =/ dw g8+ g

(@) aEFd 3T & o0, ST aT TgTd it ewar Rara [F=or 9% swemia geT /1w 7 &

)

&F e X HFA0 F o) TeE <A A FHad ST 600 T g

STgT UgITerad Av{-HT T T 2 H AT deohd IIE & a1 TATed AT AT g, Taf
AT AT AHAT 9" TS o AT &l FAET w2 & BaEa | aq1e S A1M[ul STgrd hr
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AT T FATS TF HieX T FF dgi Ri|

TZT, Fohle a7 2316 =ATE | a1 T2 AN FT g Eeieh W FHT AT F % (o0 AT
B sToem)

TTEH o AT T SATT 3T ST F ATL o &5 I STHIAT TZUT KT el 6 forw Rmma-Tredt =
A= FETIT AT

ST AR (STH T T &) | I G0 &l U & (70 ITIh At 59 6 Shdug
(TR I ST-HIHMT) T2 7 Tietr=ie offe a7 Tt a7 st 6 oT9=r 12

=T =R

ST ¥ ARTAT T ¥ Vg Wl (WA & T2l 3T a91%) | 3, fears 3 areft arfa & o
fALreror foha SITURTT Sie St AT STew § 2¥ 98T O o 918 29 AW LT STUAT| 26 for
Referiad BT ST ARy, - -

(i) TT=F AT | [ ATl GreioT, 7f% FE g, a7 STSF &l AAT a7 F (o0 hra =7 9
GIERER ISR

(ii) = waTg T TR o o0 STeF & § STSF AgTd il Araieh TR 67 3T &F 92 o 18T
3If=a g grm

TTSH & & ATEY HGl & g1 hl AGEAT il SATUIAT ST FF H FF GG 2 § THH (GGl Bl

TIEHT STHIA o A= TSI FaTS SATUIMT| AT A3 TF HT AEET F AT 6 0 28 Teah

qiae &% & 918 Feidq By ST =Aau)

U Y UTET ¥ SIS A1 & gL AShl & (hdA1Y AT g1 ATRU| Tg TRha IcdTal & oy

T TRl EH

JS¥eed I TI1UG 3Icq1e 99y ¥ &= fou foar sfie % 3ox gfow F J9meiae %

Referiad sraeaendT &1 T F43T, FTAT-

(i) ST TETd § TaE FST & &HdT g

(ii) Fepeadt &t & = T T (FT+3N)/4 7 7Fqw 3 Hiex, ST AT a7t g1, R

(iiil) e qiereT &% 37 HT & TeRar & 9 9 &7 15 Hie g

(iv)®FF & F7 600 . HT. F ~qAqH ATFT ATl &7 AT

(v) T T | 21 ML 37 ET YT 3 qr AT A7 AR AT AT HRAT R0 STt
e = gt ux = BT s =R

(VI)ETS o ST | AT &l SEIUT IT ASeeq U H FSAT ST

(vii) T S TG w9 w7 4 diew fit TS a7 Fua a1 9wy g Areul

(viii) AT e 9TET F Gol B F A-HeATH oTq % A1 T STl i &7 9Ldi o 97 Fa< har
srroaTT, S 11 st 9 e Sdfier & w7 71 0 37 T g g AT IUE =
A= T AT R AT F F= AT AT

(ix)UEITer 3T U & § §g qrafsr Jurredt a1 IR e &7 § [iae i a3 g
F HTEAH F T FT

3T AR 92 AT U [T gfAera St #t Meferfed qrent i @1 FIA1 g0, STATdG-

(i) TS AT o Zew & i T (FT+EN)/4 7 FFaw 1.5 Hiew, S oft srfar g, g

(i) & & A AT (FMET AT ARKANRT ) FF F FHH 3 Hie? i # T a7 TG ST

(i) STHI & q= TEATT T =AaH Tgere 300 AT ZET AR &Y f9grer AT IS T2
STHIT =¥ & 300 .Y, 9% gET ARl
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(iv) F8 T %7 600 .91, F 77aw s At a7 AR

(v) IS F wH & H aewfeds Atavarg a1 e #i T & o sgEaw 300 .
FATE FT TEaY ST TeT7 T ST 3fi¥ &= 7 aggr B smovm)

(Vi) TSI & TH & ATAT T ST AT ASeequd § AT ST0AT|

(vii) TR S T & w9 w2 4 Hie? i SArs 97 Raa a1 g6 g Arfgul

(viii) TRY d 91T F ol T8Y FT E-HATTF oTq & qTL %0l STl ol &l 92dl & A1 THT ST,
e 11 ST 9wt Areaw & Ter & 77 TG0 g oY 38 g2 g AT ST &7 F A1+
T ST FARTHRT AT H FATAT SITUAT

(ix) TR STTE UF & § §1 ITsfuaT Yorret a7 Ihaa e =1 7 [Aday =i amse
BIST o HTTH | Ja9T FGM|

(@) O AT WEH T qGUT AT FATE TR K AL U, WSO S, qIEUATSAl T o

iergTet % o ST ST /e ATt 9% F= fFT s

13.2.4.2 T =T T
(P) =T | SHI T THEA: HSTOT Sl T YT ITUTE F Ha (2T aAR(THT0T o ST o ST

()

(=)

g & AT 9T TET ST AU ITMEL & (o0, TETFd IcATE Y qGFd ICATRl & FATHT
I ITATRT Tl SAI-3TT ST AT H TATRd (h AT ST AT Ul

TfE IcaTE AT & el AT | | Scaral & fafysr avt & @uga AT S g, af o
FIEEHT US| Hl IHT STeH § IS 6 A a3 6 q19 GUgid AT SITAT g, AT AR T T
T ICATET o TATHH a7 o Feter &g & e 9% A7 ST &Y 9% wer &g 3oame % forw ofr
HLEAT I ST AT H =T Tt i = forg g SR

&HT T ATTFRAT a7 TRAAT H FAARIT TLF F T@T ST A0 qTieh TAF e, doh BIH
AETA o AR A AT 9% § IgaT1 ST Tl Tg 0d I ehl U AN Tol gl o+
FUATSIT ICATE ¥ T g, TATHY, AT RRAT H &F ST glge AT STEh & dTge | Affex
EIT AT Agl [T SITd 3, Svg TATH ST HALS & [0 IAG Al AT ATEAeT AitHex
T 2 O o= ot sroam)

29T N T FA & forg, 3 Hif 9t 9t & Ham §6g w Sa-g© y@=
STTURTT STET | ATl ST % dTg< STl gl S5 il HAT § TALT FIA T AT oA aref]
ITEqATEAT &l 31 & T 3T ST AT Ul

13.2.4.3 SIS A & AL BIAL oA qleT:

()

(@)

TReft STe® | ST&T UF o aAfers &F (oa g, Thell & & Tetehta &l el o o1 T STgTd |

TRt o= & il T« H 1A | el & (70 FATH SHATs 0l FTULEE @1 METqae

SR 6T STTOSM, S -

(i) FUATSTd U ITeraHq IeqTE FSTL ST BIAATA o YTF4T  forw 5000 BT, & #ir
T SHAT AT FIE Sahl o THG BT BIALATA o ATALUTT & [T T oo o &9 § AT
STORIT| FIAATA 6l S4Ts w7 ° %9 300 f7.47. geT Arfgul

(i)  SETHT ITATE WSO F SAATAT, BIE Sl T U Tz oraht =418 9 Hiexw & srfas
T BT T &49ar #§ 5000 3.7, & 1fee 7 21, T BEAATA 6 AT % (70 Tk &h
*F ® T H |1 AT FEETA FT SATe 707 & 7 600 .47, ST =AUl

TTSH & & QL ! ATTorAT, T AU a1 8 B [l &, ql aTed T Fiieh
YR T | ST hl STUIT|
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13.2.4.4 QU1

(F) T H FATS & & ATH % € AT AT 20 Hiex, ST AT F7 g, | ATF qal giAl AT
(@) IETat & T qrEfusr 7 F7 w2 & ow BT off &% & forg 3 & a& a4t urew

e ST & I18% of ST SAT0AT

() % STEF &F & a7 e RS g &F wH § AT ot y=e & o e

T ATET FIAT ATR TN ATHTE T ATATARTAT RATAAT § GIerd Tgo oY e
F o =Tz fa T TS F FUT FAT Fadi® TeTT AT STuT| Fed i qHiT €17
T AT ST ST o AT Hiel THTH il

() ST % AT A7 s T BTS2 & F A I8¢ AH-IT9 F A 6 &q¢ F 719

Tt EI

(F) F GIA AT STEF AT & A& il 2T o S il IATH 2T & Tl SHATS o e F HF

Tt Zr

(F) AT AT AATARIAT STAN 6 [T TAF STeh o6 AR AT AHE Tgd & o

sta =1 7 fRatfa ggw ye= i SToeh

13.2.5 IR FT AN

()

(@)

()

A HaE il Adg T T H FUC 35T gHT AT T S ST-FE % qo (Tg@T) & A1+ &
TATT T ITTNT A & st TITIAT & forw FRAT SITOAT| et 1€ o 99T i aTell e
9 % A= ffe &1 =gaaw 150 . I w2 9% w@r Ao Ife Fad 9T ST F
e T ST €, A7 9w\ § T FIA ATl ol & H qTZL | qUT ST [ Tl &l
T Tl

T HaeeeE ¥ FH | 7 & [awrg gin T [ e F fuda g v Rua g,
qTR &7 9 it Rafa § o= S0 % e 67 9769 § F=987 1 96 g2ars
T I AT AT AU AT TTEL et o Fehdl & oF g AU Fis[ar J4=1 # oI,
T ITTE 13.2.5 § AU 1w =9 feefAaer w1 921 w9 & forw g+ sy o son

Tg FEATHT F3T & o0 Sq &7 T are T STa 77 Stroarm & arfer &1 9t
TIEee | 7 ATT|

13.2.6 HfAwT FT HTm:

()

e))

()

(=)

(®)

STashTe e Rt ® ®ra E=30 6 g 9gT & (e g4 & fiae Gt giae #=5i %

AU =T T F I975 T2 TS T&TF ol STUIT|

FARAAT & A 9T G, T8 g3 & Faert ar et ser v [Qea F aqEr

T srom Y of Rurfa & =redam w0 & w9 3 Hiex S gt =Ry, e sae
T AT THFT AR AT FEAT T2 At 918 o[ (7 g, 37 S 92 600 fft. =ama =i
FHHTEAT g AT gl AT T (AT AT T AT TH AHT %l a1 H)|

ATITAHRTATT G ATEAT AT T FRorfa § = &7 Mepree % fore qeg g & g2 grm
ST GHET STANT & 70 ST S ATeT | {6 T@T ST

I &5 H 7490 A7 R g1, T=A19aT it aikfer oiie a9 ggagor 9= &9 & Fa<

FIAd gU HHIEAT T SAT0H, SRl aemare ARt 6 ST Jrfeul serd &9, e
FIAT 3T TAT a7 § T Ry 2o Y sraee Y o)

AATHAT & AT TT ITIH HATTSh GLEAT TS T&TH Fleh AT A=l AT oafad #
TEETE (ATS & 7T T §) FRT HETOT & & qe & (HET o <07 | ST ST 9

2l
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(F) 2 F AERIT F LT T 2o T & Rerferierd giaersit & |7 99+ % g7 % e J2m
o ST, srai-
(i) = Tofsh TS AT ATCLATLN o JTETH | I & T TG
i) AT I % AT ST gAer e HE g
i)  emUTaETe g § @Ra FEET F U e greg arse urerad arieT
FEATHT e o oI qITT o H =R JT FA(E IAT0 ST AT 0
(iv)  BTESe 3T Hifdex & ATAH | IUIH AT TLAT AT Fl I €5  HF F 7
T qCE a9 9 A= T ST =g ul
13.2.7 IO T
13.2.7.1 SRV &F 3T sipaTse glawgmsi ¥ =
() TRTHT IATE ST T AT w4 TAfAwTor w2 & forw, At giaemst & &= =maw gurgeon
T ATICTRT-1 3 STETE G| ATICIRT T ATIOTRT o 91 & T feeaforTt & |17 927 ST A1)
(@) =fi-=T UrferaT T I TRT ST | AT dieshd Ica1E & A1, 4d A0 o e 2= #
Tgra T smar 8, ar s giearst F o @ & gaerar F s F oo g anr £
qTferT-1 AL R
(1) STET-AAT T2 § PT Mehiead Sl & o= ol JoFhal 20 &l ol § | a2 & AT § w7 AT 30
Hiew, St T srferr g1, 7 w9 7E g
(®) 37 glagrei & o g /i@ ©&0 § [qe g0 997ed dgl 8, agi AEaedd qrArcHs e
e ToheT (FLATLT) T STTURTT S FATT T (=07 1 ITUHT I h0 A AT ST
(S) werse § Sfaw T a1 geaisd steaad & Fewut a7 e &1 ff e § @
strorT, S giereT A st & g+t = | fhar s =R
13.2.7.2 = ST AT STHLUN & A1~
() STHEH AT & e AT graersit % = JqTT-gRAT & o7 7 R Al qrferahr-2 FT
qTeA TRt STTUATT| SR aTiereRT &1 arferenT & 9T &7 T feoqforay & 9oy uar srum|

qATforeRT-1
e gfaemstt & i i & (e &% =i sAtwarse giaums & €9):-
# |9/ TF 1 2 3 4 |5 6 7 8 |9 [10(11 (12|13
30 15416
1 TEH sATh (%U‘T‘Tﬁ 15 15 | 30| 30 20 30 {15130 |15| 15| 30 (f?.m"Tﬁ-
4) 5)
T ETH o 0.5
2 RS 15 X 15 | 30 15" par | 207 15|130| 15|15 | 30 15
hEReT 30** | =AW | 30*
, A ) 20
T AT,
3 . 15 15 X 30 19" 20 207 15130 15| 15| 30 15
LEUCIEE T 30* 30*
AT 3T)
4 qq‘urq'(sa—rr 30 30 30 X 30 6 6 6 |30 X | 6 | X 15
leT &F
5 |ataeEme® | 30 15* | 15* [30| X | 15 | 15 | 6 [30| 6 |15|30| X
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# | A/ aw 1 2 3 |4 |5 |6 7 |8 |9 [10|11 12|13
30** 30**
0.5
Dar
6 | FTeerarr 20 20 | 6| 15| X | X |6 |15 X | X |X]| 15
A
20
FRIGICED
HAA, | 20* 20*
7 | 30 6| 15 | X | X |15|15| X | X | X | 15
FIA &I, 30** | 30**
ETAC]
FieRT 2faT
8 | dum, 15 15 5 |6| 6 | 6 |15 | X|6]|6|15]6 | 15
EISEe Ikl
Aresequa,
LEIE )
9 30 30 30 |30 30 15 15 | 6 | X | 15|15 15 15
oy 7
RIEREL
102A 15 15 15 | X| 6 | X | X |6 [15]| X | X|X]| 15
qT T
11 | e 15 15 15 | 6 | 15 X X |15]15| X | X | 6 15
AT T
(T E=T,
12 | T 30 30 30 | X | 30 X X | 615 X |6 |X 15
g T
ITFI)
15 =T
I FzS 6
13 15 15 | 15| X 15 15 | 15|15| 15|15 | 15 X
EiESS (feooft-
5)
* FigeHa AU & oIy siqe 2T & geriar g
** oofy 7 % forT sfaw g AT q9Tar g
ATerhT-2;
T At & WHiax fafse gl & fi= sae-gfat-
# |q/q® 1 2 3 4 5 6 7 8 9
1| T FEr = X X 6 6 35 35 6 6 6
2 |Fpft o X X 6 6 35 35 6 6 6
3 | =TS Feew 6 6 3 35 | 35 35 6 6 6
(feeofi-3)
4 | Hegadt AT I IATE 6 6 35 X 35 35 6 35| 6
ST
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5 | TRt Tt 35 35 35 35 X 35 35 35| 6

6 |3 @TAr e 35 | 35 35 35 | 35 X 35 35| 35

7 | TRRRT AT 6 6 6 6 35 3.5 3.5 35| 6
(feeoft -3)

8 | & aTfY =TT 6 6 6 35 | 35 3.5 35 X 6

9 | el T AR 6 6 6 6 6 3.5 6 6 X

feroqufy:

arferaT-1 8iiR 2 % forg g feoqoft

1. ot 3T /e § €1 "X" 3= SSUHARST AT & e =iy, TR=e S @aard
sraeaRar o fore freT oft Sues 21 1 2T At R

2. aft At w yAw e i Ry 9% Meeaw @get & S= 77 S fEm () SF
T AT IT TAANSIT & F AT H Tgi g1 Hehedd o & qeT & RO (ii) AT &
& HTH H & TS I &F & Grel | grdl 2l

3. Afde T uF & To sAt® § &1 qa-FAel a1 giaeret & S 2

4. %WW%@H%{&%W%WH@@%WBHW%Wﬁ{&ﬁW
FRaT ST |t €, T AT TOF grege Faterd Ted sl § FAaq 20 HieT Hf T 9%
T 10|

5. W sA® & HaT gGiHE Tz ZHe Hf AT TEd He § T gagrsi & 6 Hiex of
Y T ZIHT ATRU| THA ST gieT e T T IAe U &f saiF § gl Tad gl

arfereT-1 iR 2 % forg fafers feoqeft:

1. F =AW fHe S five e 1ffe § 92 99w s =9 % o, Peeaw o9 '
ATH TAFIT LT 6 HIeT g TAF grege A0 Fel H AT ATATARIAT (Hahre
2T

2. IUgEd arteraren # AfEE T Aaw 2

3.  YATAATHS AT AqLAT ALTHAT 6 [T ARl 6 WAL * FAAT Hl AAC-GAT 6
TATST & (o7 T TaT 71 JIHT SITUIAT

4.  TAYE THORT ATHIUT o AT o TolT HSATSA FAIX T&T (RAT SITAT & ST AT i 9 &6
foro =& e o STar g1 SSETEA W9, AT SrEedE gr Av e TR wefi| AT AIeer
T FATET ST ThaT gl UH ATHAT § oA T 6 39T G 6 a¥ fasrelt hf fhieT
FAH IF ST o0l gIT AU HSATSH AR 6 FIL HAL & 3G HTH HLd GHT FHIAAT 6
FaE R & g9 & o I a7 e S srasas (e &t e i e g
AT

13.3 festre fa=me:

13.3.1 A= ] T fosTTe

13.3.1.1 & fe=re:
(F)  F T THL FAAT AH A G a9 it Rt sfiw Ieame 9% [AHT Far 2|

(@) 0T &l & feoire & foro ufens wadi<t 650 97 udiens 620 T msua 803
T 20 10987 < F THTT o ETT I ATATAT STUIT




56

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I11—SEC.4]

() ATAITFHAT 3T ICUTE o HATAT o LT L <o AT A e 9% AT IJoe &4F ("Ser

of ") =7 AT AR

13.3.1.2 &F IUEFT:
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(=)
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(=)

(=)

& Rfw, FMderor, wawmama % foru wia i qeferd smamsmer & o gaq & =9 a7
e T 21 M yare f3h ST

STHIE % Fa¥ AT SIS F HEEY T AU SR £ Fq a9 Tga & forw @gr a7 A b
T TEAATS TohAT ST FeheT § 307 T ST & &It F 92 il A1ge f3forg ar swermrrat i
AEALTFHAT o AT TT UF Ah{oq®, SAATAHRIAT Tg= AT a9 il Hiet 7 FiHa JEr &1
fwTor ot ST FoRar gl

HITEAT SITAT 67 FT T ATl Tt HIRAT § TAF 5 Hiex &l Sre I¥ &G4 a7 Ia<
F forT wrewrd g AR w3 AT AT SANT-3TeNT TA AT HIRAT 2 E & arT
&I sl SITUIT| HTZAT 7 AT % AT aOh ST T &l LT gl AT

AAgTel T AT & % =ATH 3T & o AT & T 910 0 Fire 9 AT G T0F
HRIA ITIH SAHRIL T NI 3T TE-TGTT | AT & [T glog SIS ged T (o]
SO

T IATE AT ITHT TARTeA ATt AT U< &7 SS9 ATed TTiua fohu Srua

13.3.2 &% wH A1 §fAheeH:
13.3.2.1 &F w1 ATioraT:

(F) ST ATAT STEF AZTA T AT 3 g By AR F Hror e b St 7fe 9 e

% AT ST FATHRTT ATAT TG 6l SATAT 5, AT I THET ATAT & STIE 00 AraeThal
2T g1 ST & ASedle | IT d7 TaTg IUATE 647 AT Meeequd AT AT U7 ST
TAaTHT &1 JE &1 TaemT g

(@) =TeH ATl aTeq RATd Heohaeh o G T&TF il SATUIT| ST ATed * Gof IT 9% g ol
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PETROLEUM AND NATURAL GAS REGULATORY BOARD
NOTIFICATION
New Delhi, the 29th March, 20233

F.No. PNGRB/Tech/7-T4SP1/(1)/ 2022 (P-4116).— In exercise of the powers conferred by section 61 of the
Petroleum and Natural Gas Regulatory Board Act, 2006 (19 of 2006), the Petroleum and Natural Gas Regulatory
Board hereby makes the following regulations to amend the Petroleum and Natural Gas Regulatory Board (Technical
Standards and Specifications including Safety Standards for Petroleum Installations) Regulations, 2020, namely: -

1. Short title and commencement, -

(i) These regulations may be called the Petroleum and Natural Gas Regulatory Board (Technical Standards
and Specifications including Safety Standards for Petroleum Installations) Amendment Regulations,
2023.

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

2. In the Petroleum and Natural Gas Regulatory Board (Technical Standards and Specifications including
Safety Standards for Petroleum Installations) Regulations, 2020, -

(i)

(ii)

(iii)

(iv)

in the sub-regulation (1) of regulation 2, after clause (l), the following shall be inserted, namely: -
“(la)“Fire station” means building housing facilities for parking fire tenders and for keeping in

readiness, other fire-fighting equipment for meeting plant emergencies and, fire control room with
required communication facilities mimic panel.”;

in regulation 3, for the words, figures and letters, “These regulations do not apply to petroleum
installations with aggregate storage capacity less than 1000 KL”, the following shall be substituted,
namely: -

“These regulations will apply to petroleum installations with aggregate above ground storage capacity
equal to or more than 1000 KL.” ;

in regulation 4, in sub -regulation (2), after the words “maintenance and safety of Petroleum
Installations” , the following shall be inserted, namely : -

“including Aviation Fueling Station (AFS) and Lube manufacturing and filling plants.” ;
in regulation 6, for the words “are as specified in Schedule which cover layout, design, standard

operating procedures, maintenance, inspection, competence assurance, fire protection, safety
management plan and vehicle management system”, the following words shall be substituted, namely:

“including Aviation Fueling Station (AFS) or Aviation Service Facilities (ASF) and Lube manufacturing and

(v)
(vi)
(@)

filling plants are specified in Schedule-1, which are as under, namely: —

(@) Part - A to Part - | which covers layout, design, standard operating procedures, maintenance,
inspection, competence assurance, fire protection, safety management plan and vehicle
management system;

(b) Part - J for Aviation Fueling Station (AFS) or Aviation Service Facilities (ASF) which covers
layout design, design considerations, safe operating practices in storage and handling of bulk
aviation fuels, fire protection facilities and vehicle management system;

(c) Part- K for lube manufacturing and filling plants which covers lube manufacturing and filling
plant layout design, design considerations, safe operating and handling practices in lube
manufacturing and filling plant operations, fire protection facilities, maintenance and
inspection of equipment, and vehicle management system.”;

in regulation 8, in sub- regulation (2), the words “or termination of authorization” shall be omitted;

in Schedule-1,-

in paragraph 1.2.1, in clause (3), after the words, “distance requirements for control room”, the
following shall be inserted, namely: -

from Product tanks or Tank Lorry Filling (TLF) or Tank Wagon (TW) gantry or Unloading area or
other hazardous equipment, then”;
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(b)

(©

(d)

()

)

(9)

(h)

0]

0)

(k)

in paragraph 1.2.1, in clause (4), at the end, the following proviso shall be inserted, namely: -
“Provided that this clause is not applicable for existing locations with separate control rooms having
facility for real time exchange of signal and data sharing;” ;
in paragraph 1.2.2.1, in clause (3) , in sub- clause (iv) after the words “and like other materials”, the
following shall be inserted, namely: -
“ for existing facilities, imperviousness should be ensured using a suitable technology;” ;
in paragraphl.2.2.5,-
(M in clause (3), for the words “pedestrian patrolling track”, the word “pathway” and for the
words “watchmen tower” the words “watch tower” shall respectively be substituted;
(ii) in clause (7),-
(A) in sub-clause (iii), for the words, “control; and”, the words, “control;” shall be
substituted ;
(B) in sub —clause (iv), for the words , “in emergency;” the words, *“ in emergency; and ”
shall be substituted;
(C) after sub-clause (iv), the following shall be inserted, namely: -

“(v) For existing locations, wherever the parking area is inadequate due to space constraint, remote
parking for empty Tank Trucks (TT) should be provided at designated place. In case remote parking
for empty TTs are not feasible due to space constraint, proper monitoring of vehicle parking and
movement shall be ensured in liaison with local administration. Such remote parking for empty TTs
shall be covered under ERDMP of the installation.”;

in paragraph 1.2.2.7, in TABLE-1, in Specific Notes to Table-1, after the Note-6, the following shall
be inserted , namely:- -

“Note -7: Distance of product pump house (loading or unloading) from utilities and electrical sub-
station shall be 30 mtrs.”;

in Clause 2.6, in Clause (1), after the words and brackets, “non-sparking (or lined with non-sparking
material) and” ,the words “should be” shall be inserted;

in paragraph 2.9.2, in Clause (2) for the words, “delivery end of the filling pipe;”, the following
shall be inserted, namely: -

“delivery end of the filling pipe. Further, adequate measures should be taken to avoid accumulation
of static charge in case of loading low Sulphur or low conductivity petroleum products;”;

in paragraph 2.9.2, in Clause (14), for the words , “fall from height; “ithe following shall be
substituted, namely: -

“fall from height. Integrity check of anchoring point with gantry should be conducted prior to

installation of harness and at periodical intervals;”;

in paragraph 2.9.2, in Clause (15), the words “Swing type” shall be omitted and for the words ,
“with counter weight and “the words, “to have” shall be substituted and after the words “hand
railing” the word, “and” shall be inserted;

in paragraph 2.9.2, in Clause (26), the words “should be declared delicensed” shall be substituted
with the words “shall be outside the Hazardous area”

in Clause 2.13, for the sub clause (10), the following shall be substituted, namely: -

“(10)  Depending on the nature of job activities carried out, the minimum required illumination
levels for various areas shall be ensured for safe movement or operations or emergency handling, as
under , namely:-

SI. No. Area Lux Level
1 Main roads (Gate entry or exit, roads around TT gantry 20
) Secondary roads (along storage tanks and Periphery and like 10
other places)
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Sl. No. Area Lux Level
3 Tank farm area 20
4 Pump or Compressor or Dosing Sheds or Fire Pump House 100
5 Main Operation Platforms and Access Stairs (TT and TW 60
gantry, Tank manifold)
6 Ordinary Platforms 20
7 OWS or ETP Area 60
8 Sub Station or PMCC room 150
9 Transformer yard or HT Di pole area 100
10 Battery room, Charger or UPS rooms 100
11 Control Room building or laboratory 150
12 Lube Warehouse 100
13 Admin Building 200
14 Security Cabin or Watch Booth 100
15 Stairs 50
16 Corridors 70
17 Tank truck Parking area 20
() in paragraph 3.1, in Clause (7), after the words, “supervision of designated personnel” the following
words shall be inserted, namely: -
“and periodic training and refresher needs should be given to such personnel;” ;
(m) in paragraph 3.1,in Clause (9), after the words, “closed drains or manholes”, the words “or work at
height or any non-routine activity”, shall be inserted,;
(n) in paragraph 3.2, in Clause (36), for the word “clear”, the word “clean” shall be substituted;
(o) in paragraph 3.3.2, in Clause (7), for the word, “moment”, the word “movement” shall be
substituted;
(p) in paragraph 3.6, after the words , “handling Ethanol and Ethanol Blended Motor Gasoline.” the
following shall be inserted, namely: -
“Adequate flame or heat detection mechanism shall be provided for detection of ethanol fires as
ethanol burns with a flame which is not clearly visible in bright sun light. Alcohol Resistant foam
shall be provided to fight ethanol fires. For fighting other fires including ethanol Blended MS,
Aqueous Film Forming Foam (AFFF) can be used.” ;
(9) in paragraph 3.6.1, after Clause (15), the following shall be inserted, namely: -

(16) Ethanol should be stored either in underground tanks or semi-buried tanks or above ground
tanks and aboveground tanks for ethanol storage shall be of Internal Floating Roof Type or
Cone Roof type. External Floating Roof tank or Internal Floating Roof tank with window
opening on the shell shall not be used for ethanol storage.

(17) Adequate corrosion protection measures should be taken for ethanol service tanks.
(18) Fire fighting on fires related to Ethanol —

(i) for spill of ethanol at TLF gantry or during unloading of Ethanol TT alcohol resistant foam
cover to be immediately spread over the spilled contents using portable Medium Expansion
Foam Generator (MEFG) or appropriate equipment;

(ii) for leak of ethanol from gaskets in Pump House or in Tank farm, alcohol resistant foam
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covers to be immediately spread over the spilled contents using portable MEFG or
appropriate equipment;

(iii) if in Tank Farm, common HVLR is used for tanks storing MS or ethanol or ethanol blended
MS, then, appropriate SOP for use of such HVLR for different fires shall be prepared,
displayed and practiced in mock drills;

(iv) minimum two MEFG for each tank inside dyke area storing ethanol or ethanol blended MS
shall be provided. Separate Alcohol Resistant Foam feeding arrangement shall be made for
such MEFGs. Appropriate SOP shall be prepared and displayed near the operating area;

(v) Hydro Carbon Detection system as applicable for ethanol shall be provided at all possible
places of leak including isolation valve inside dyke and at sump near dyke drain valve;

(vi) foam pourer system as provided in Internal Floating Roof Vertical Tank (IFRVT) or in
Cone Roof Vertical Tank (CRVT) for ethanol service shall have dedicated provision for
Alcohol Resistant Foam for fire-fighting; and

(vii) inspection frequency: Internal inspection of ethanol tanks shall be done once in 5 years;
External inspection shall be done visually six monthly and Ultrasonic Thickness testing
shall be done once in 3 years.”;

(N in paragraph 5.3.2.5, in Clause (1), the following shall be substituted, namely: -

“(1) Foam compound should be stored as explained in 1S-4989 or equivalent standard. Type of
foam compound to be used may be protein, fluro-protein or AFFF. Alcohol Resistant Foam shall
be used for handling methanol or ethanol fires. Minimum 1000 litres of Alcohol Resistant Foam
compound shall be maintained at the installation to handle methanol or ethanol fire.”
(s) in paragraph 5.8.3, in Clause (3), the following shall be substituted, namely: -
“(3) Inspection and Testing:
The system shall be checked during mock drill conducted with full system shut down once in six
months and records shall be maintained.”;
® in paragraph 10.1.1, in Clause (2) shall be omitted;
(v) in paragraph 10.3, in Clause (7), after the words” The tank truck” ,the words, “or the loading arm
meant for filling the tankers” shall be inserted;
(V) in paragraph 10.3, in Clause (12), the following shall be substituted, namely: -

“(12) In case of Dangerous Goods, Heavy Goods Vehicles (HGV) shall be fitted with at least
One number of minimum 9 kg Dry Powder fire extinguisher on side of tank and 1 kg CO, Fire
extinguisher in Tank Truck cabin.” ;

(w) in paragraph 11.12, after the words, “written system”, the brackets and words “(online or
offline)” shall be inserted.

(vii) in Schedule-1, after PART-I, the following shall be inserted, namely: -

“PART J:
[Aviation Fueling Station (AFS]

12.0 Applicability:

For Aviation Fuel Stations across the country falling under the scope of these regulation; Part A, Part
B, Part C, Part E and paragraph 10.1.1 of Part H (that is to say Qualification of Driver) shall be
superseded by Part J and remaining parts that is to say Part D, Part F, Part G, Part H, Part | shall hold
good except Clause 10.1.1 of Part H.

The paragraphs of this Part are applicable for such Aviation Fuel Station or installation, where
aggregate above ground storage capacity is equal to or more than 1000 KL.

12.1 Scope:

This Part lays down minimum safety requirements in layout, design, fire protection system, hydrant
refueling system and supply and handling of aviation product in barrels or packed conditions, keeping in
view specific requirements for AFS and availability of a reliable fire fighting support from the airport
operator.
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12.2 Installation layout:
12.2.1 Layout Philosophy:
Following philosophy should be adopted in layout of an Aviation Fuel Station, namely: -

(@)

(b)

(©

(d)

()

)

(9)

(h)
0]

0)

(k)

Identify and size the facilities needed for receipt, storage and delivery of Class B
(ATF) in bulk, based on the business and process requirements and with a provision
for future expansion. Facilities for receipt, storage and dispending of Class A (Av gas)
shall be designed and segregated from ATF.

Physical segregation or demarcation of hazardous and non-hazardous areas shall be
provided. Layout indicating hazardous and non-hazardous area segregation or
demarcation shall be available. Hazardous area segregation or demarcation shall be as
per latest IS 5572.

AFS facilities should be located based on the following, namely:-

(i) De-licensed area consisting of admin building, security cabin and utilities should
be nearer to the entry or exit gates to minimise movement of personnel in
licensed premise.

(ii) TT unloading, refuellers loading area and refuellers parking shall be located in
such a way that vehicular movement is minimised; and

(iii) Facilities should be laid such that length of drain leading to OWS is minimal.

Risk Analysis or Assessment shall be carried out at the layout stage with an objective
to arrive at any specific mitigation measures required for the Hazards identified. Risk
reduction or mitigation measures shall be given due credit. The outcome of risk
assessment shall guide in preparation of onsite and off-site emergency plan.
Quantitative Risk Assessment (QRA) shall be done whenever major additions in
facilities or major changes in the surrounding areas, operating parameters, product
grade takes place or once in every five years ,whichever is earlier.

Minimum two approaches from the major road should be provided, one for normal
movement and another for emergency exit. Both these approaches should be available
for receipt of assistance in emergency.

Roads inside the hazardous area of an AFS shall be restricted to vehicles required for
operational, maintenance and safety or security reasons and are to be allowed only
with proper safety fittings and authorization from location in-charge or designated
safety officer or Shift in-Charge.

Road widths, gradient and turning radii at road junctions shall be designed to facilitate
movement of the fire-fighting vehicle envisaged in the event of emergency.

The access of facility should be available from two approaches.

Layout should consider the space requirements for the following, namely:-
(i) Maintenance and inspection of each equipment or facility;

(ii) Dedicated area for construction activities;

(iii) Future expansion for addition of facilities;

(iv) Parking of refuellers or hydrant dispensers and other vehicles; and

(v) TT Parking area based on expected fleet size.

Vehicles with spark ignition engine shall not be allowed inside hazardous area.
Vehicles with internal combustion engine (compression ignition) such as refuellers
and tank truck required to be permitted for business shall have Petroleum and
Explosives Safety Organization (PESO) approved spark arrestor fitted on the vehicle.

The maximum height of structure at the AFS shall not exceed the maximum
permissible height specified by the local airport authority or operator.

12.2.2 Layout of facilities:

To prepare a layout, information should be collected on all applicable aspects and not limiting to
following, namely:-

(@)
(b)
(©

Storage tanks, utility requirements
Product receipt or dispatch and mode of transport (by Road and Pipeline).

Warehouses, DP Shed (for storing Avgas 100LL or Methanol) and other open storage
areas like scrap yards.
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(d)
©
)
(9
(h)
0
0
K
()

Chemical storage, hazardous waste storage or disposal facilities.

Service buildings and allied facilities.

Site topography including elevation, slope and drainage.

Seismic data and probability of tsunami in coastal areas.

Highest flood level in the area, water table, natural streams or canals.
Approach roads for functional areas.

Awviation considerations like height restrictions and distance from flight path.
Environmental considerations.

Statutory requirements, airport operator’s requirements, local bye-laws.

12.2.3 General Considerations:

While locating the various facilities the following should be considered, namely: -

(@)

(b)

(©

(d)

©

®

@)

(h)

(i)

0)

(k)

V)

(m)

Tank farm, loading or unloading gantry, utilities, and approach roads should be
suitably constructed to prevent flooding.

Operations Control Room, SCADA and server room should be located in a non-
hazardous area, upwind (Majority of the year) of hydrocarbon storage and handling
facilities and at a distance from potential leak sources. It shall not be located on a
lower level than surrounding plants and tank farms.

The control room for Pipeline receipt (if applicable) can be co-located with the
SCADA or server room for the AFS.

Utility blocks shall be located outside the hazardous area.

Overhead power transmission lines shall not pass over the AFS including the tank
truck parking areas. Horizontal clearance shall be in line with the Indian Electricity
Rules.

High Tension (HT) line and HT sub-stations shall be terminated or located outside the
hazardous area.

Tank truck or refuellers movement inside the AFS shall be kept to minimum. The
truck or refuellers loading or unloading facilities should be located at a safe distance
near the gate meant for its movement and should be oriented to provide one-way
traffic pattern for entrance and exit. Tank truck or refuellers in the gantry shall be in
drive out position for easy escape in case of emergency.

For AFSs with above ground product storage tank having capacity more than 1000
KL, drain shall be provided around the Tank farm, TT or Refuellers loading or
unloading area to collect product due to accidental spill over or leakage and shall be
routed to OWS or pits. The drains shall always be maintained clean.

Roads should be provided in a manner to the extent possible to serve all areas
requiring access for the operation, maintenance and firefighting.

Smoking booths shall not be provided inside an Aviation Fuel Station.

Firewater storage and firewater pump house, wherever applicable, should be located
upwind of hydrocarbon storage area with straight approach from outside area to enable
easy receipt of mutual aid and make up water.

The provision should be made to receive the water from other sources including
mutual aid or sharing of water into fire water storage tanks.

All buildings which are not related to AFS operation should be located at upwind of
hydrocarbon storage and handling facilities and they shall be located outside the
hazardous area, and such areas include administration, canteen with a separate entry
and special care should be taken for canteen location where any spark or open flame is
likely to exist.
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(n)

(0)

(p)

(a)

Q)

Congestion inside the hazardous area because of buildings, structures, pipelines, trees,
should not be allowed. The location of addition of facilities in existing AFS shall be
decided based on Risk Assessment.

Room for storing hydro carbon samples shall be provided with bottom exhaust for
release of flammable vapours. Electrical fittings as well as electrical equipment shall
be flame proof. Adequate number of fire extinguishers should be placed, wherever
required.

Electrical equipment or fittings of type suitable for respective area classification
(Zone-0,1,2) to be ensured. Electrical fittings as well as electrical equipment in
hazardous areas shall be of approved type.

The additives shall be stored at the designated or segregated area as per respective
Material Safety Data Sheet.

Unlicensed area shall be suitably demarcated by fencing.

12.2.4 Layout of Storage Tanks:
12.2.4.1 Dyked Enclosures:

(@)

(b)

(©

(d)

(e)

(®

9

(h)

0)

(k)

Above ground ATF storage tanks shall be located in dyked enclosures. Facility shall
be accessible from atleast two sides. Aggregate capacity (combined safe capacity) of
tanks located in one dyked enclosure shall not exceed 60,000 KL for a group of fixed
roof tanks.

Dyked enclosure shall be able to contain the complete contents of the largest tank in
the dyke in case of any emergency. A free board of minimum 200 mm above the
calculated liquid level or 10% of calculated dyke capacity, whichever is higher, shall
be provided for fixing the height and capacity of the dyke.
Enclosure capacity shall be calculated after deducting the following volumes,
namely:-

(i) Volume of the tanks other than largest tank up to enclosure height without free

board;

(ii) Volume of all tank pads, supports and RCC rings as applicable;
(i) Volumes of fire break walls; and
(iv) Volume of pipes, supports and steps.
The height of tank enclosure dyke (including free board) shall be at least 1.0 m and
shall not be more than 2.0 m above average inside grade level.
The dyke wall made up of earth, concrete or solid masonry shall be designed to
withstand the hydrostatic load and shall be impervious.
Dyke enclosure area (inside area of the dyke) shall be also impervious to prevent the
ground water pollution. Dyke enclosure (entire area of the dyke) shall have
impervious layer of suitable material such as EPDM (ethylene propylene di-
monomer) liner or polyethylene sheet to prevent the ground water contamination in
addition to brick or stone pitching or PCC. For existing facilities, imperviousness of
dyke enclosure should be ensured using any suitable technology.
The dyke and the enclosures shall be inspected for cracks, visible damage. every six
months (pre and post monsoons) and after every major repair in the tanks or dykes, so
as to keep it impervious.
Pump stations and piping manifold should be located outside dyke areas.
Piping through dyke wall, if any, shall be properly sealed to make dyke impervious.
The dyke area shall have proper slope outward of tank pad towards the inner periphery
of the dyke enclosure to prevent reverse flow.
Earth-pits shall be provided outside of Dyke area and strips buried under the earth
except at termination points from a shortest possible distance. The earthing lay out
diagram shall be displayed for reference.



112 THE GAZETTE OF INDIA : EXTRAORDINARY [PART I11—SEC.4]

() Horizontal above ground tanks mounted on pedestals shall meet separation distances
and shall have dyked enclosure.

(m) Inter distance between dyke wall and tank shell shall be minimum half the height of
the tank.

(n)  Construction of dyke exceeding 2 m may be considered where there is severe
constraint on space availability, subject to approval of PESO. In such case, following
conditions shall be ensured ,namely:-

(i)  Total dyke capacity shall be based on containment of largest tank capacity;
(i) Monitors on raised platforms shall be provided so that throw of the monitors
are not restricted;
(iii)  All tanks in such a dyke shall be provided with sprinkler system for AFSs
storing more than 1000 kl in above ground storage tanks; and
(iv)  Suitable railing for fall protection to be provided at cross over in case of dyke
height is more than 1.5 metre.
(0)  Incase of buried tanks - Under Ground (UG or buried) and Semi-buried (SB) tanks:
(i)  Semi-buried tanks are treated as underground storage tanks for calculation of

inter-distance between the facilities;

(ii)  Kerb wall of minimum 300 mm height should be provided in the UG or SB
tank Farm Area to contain accidental overflow.;

(iii) A minimum of 1.5 m clear distance from the tank shell shall be maintained
from structures or boundary;

(iv)  Vents shall be located or terminated at a distance of 4 m from hazards and shall
be at minimum 4 m height from the ground level,

(v) The open end of vent pipe shall be covered with non-corrodible metal wire
gauge preferably SS having 60 meshes and shall be further protected from rain
by hood or by suitably bending it downward;

(vi)  Aviation fuels shall enter a tank through closed piping system or coupled
electrically continuous and sound hose; and

(vii)  The manholes, dip hatch, floating suction inspection hatch and pipelines should
be minimum 300 mm above the grade level of the tank farm.
(p)  Corrosion control measures such as wrapping- coating for buried pipelines and tanks,

Internal epoxy lining of tanks and hydrant pipelines, provision of Cathodic protection

for hydrant pipelines shall be undertaken.

12.2.4.2 Grouping of Tanks:

(@)  Tanks shall be arranged in maximum two rows so that each tank is approachable from
the road surrounding the enclosure.

(b)  Tanks having 50,000 KL capacity and above shall be laid in single row.
12.2.4.3 Fire walls inside dyke enclosure for above ground tanks:

@) In a dyked enclosure where more than one tank is located, firewalls of minimum
height 600 mm shall be provided to prevent spills from one tank endangering any
other tank in the same enclosure.

(b) A group of small tanks each not exceeding 9 meters in diameter and in all not
exceeding 5,000 KL in capacity shall be treated as one tank for the provision of
firewall.

12.2.4.4 General:

(@)  For aboveground vertical storage tanks, the tank height shall not exceed one and half
times the diameter of the tank or maximum 20 m, whichever is less.

(b)  All Piping from or to any tank including connected sprinkler or foam line shall comply
with the following, namely:-:
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(i)  They shall not pass through any other dyked enclosure;

(i) They shall run directly to outside of dyke to minimise piping within the
enclosures; and

(iii) They should not pass-through other tank areas or fire walls.

(c)  Piping design inside tank dyke area should ensure easy accessibility for any operations
in the tank farm and wherever necessary well-designed cross-overs shall be provided
to cross the pipelines running within the dyke area. Elevated catwalks above the height
of the dyke wall shall be provided for safe access and exit in case of normal or
emergency situations. The catwalks shall run at the same level and terminate directly
outside the dyke.

(d  No part of the dyked enclosure should be below the level of surrounding ground
immediately around the outside of dyke area.

()  Minimum distance between a tank shell and the inside toe of the dyke shall not be less
than half the height of the tank

12.2.5 Protection of Facilities:

12.25.1

12.25.2

12.253

12254

Proper approach towards various facilities should be provided within the AFS for smooth
access of fire tenders in case of emergency, for AFSs storing more than 1000 KL in above
ground tanks.

For AFSs located outside airport or defence premises, the boundary wall should be
constructed as per the directives of the Government of India, in the Ministry of Home
Affairs or any other Central Government directive. In any case the boundary wall shall be
of minimum 3m height with VV or Y or X shaped barbed wire fencing on the wall with 600
mm diameter concertina coil on top.

The emergency gate should be away from the main gate for evacuation of vehicles and
personnel in emergency and should always be kept available and free from obstruction.

CCTV shall be installed in AFSs, other than defence, with aggregate above ground storage
tank capacity more than 5,000 KL. The CCTV shall cover entry and exit gate, periphery of
installation and all critical operating areas such as tank farm, loading or unloading area,
which should be monitored continuously. The CCTV monitoring station should be provided
in SCADA, or SHIFT room, security cabin and Location In-charge room.

12.2.6 Separation Distances:

12.26.1

12.2.6.2

12.2.6.3

12.2.6.4

12.2.6.5

12.2.6.6

Minimum separation distances between various facilities described above shall be as per
Tables-1, 2 and 3 of these part . Every table of these part shall be read in conjunction with
the notes specified with the table.

The layout shall also take into account findings and recommendations of HAZOP or
Quantitative Risk Assessment study, which shall be carried out at all the stages of facility
development process.

For large AFS, minimum separation distances are specified in Table- 1. The table is
applicable where total storage capacity for ATF in above ground tanks is more than 5000 KL.

For medium sized AFS, minimum separation distances shall be as specified in Table-2. This
table is applicable where total above ground storage capacity for ATF is above 1000 KL but
less than or equal to 5000 KL.

For other category AFSs, minimum separation distances shall be as specified in Table-3. This
table is applicable where total above ground storage capacity is equal to 1000 KL or where
AFSs are having buried or semi-buried tanks irrespective of storage capacity.

In case of an existing AFS where inter-distances between various facilities are not
conforming to the Table- 1 or 2 or 3 of these part (as applicable), then QRA or HAZOP
study shall be conducted and suggested mitigation measures shall be implemented.



114 THE GAZETTE OF INDIA : EXTRAORDINARY [PART I11—SEC.4]

TABLE -1
Separation Distances Between Facilities for Large AFSs with Above Ground Tankage > 5000 Kl

S.No. From/To 1 2 3 4 5 6 7 8 9 10 11
(D+d)/4 0.5D or
15 15
1 |Storage Tank- Class B orl0 | 45 | 39 ) 30 | 30| 3 | 8 30 15
min Min
Tank vehicle loading or
2 | unloading for petroleum 15
Class B 15 X 30 20 30 30 30 8 30 15
3 Fire water tanks and Pump 30 30 . X 12 30 6 30 12 30 X
House
4 0.5 D.or 15 X
Boundary wall around AFS | 15 min 20 X X X X X X 15
5 | Service or office buildings 30 30 12 X X 30 X 8 X 15 3
or workshop
6 . 15
OWS or pits 30 30 30 15 30 X 30 X 30 30
Electrical Panel Room
(PMCC or DG room) or X
! Electrical Sub station 30 30 6 X X 30 X 8 X 15
. 15
8 FLP Electric Motors 8 8 30 X 8 X 8 X 8 8
X
9 SCADA or Server Room 30 30 12 X X 30 X 8 X 30
10 |PP shed  (Class Al g 15 | 30 | 15 15 [ 30 | 15| 8 | 30 x | B
11 | Non-FLP Motors 15 15 X X 3 15 X 15 X 15 X

General Notes to Table-1:
All distances are in metre and the table specified the minimum requirement.
(@) “D” indicates the diameter of the larger tank.

(b) All distances shall be measured between the nearest points on the perimeter of each facility except in
case of tank vehicle loading or unloading area where the distance shall be from the centre of nearest
bay.

(c) Service building shall have minimal manning and normally no hot work would be done there.

(d) “X” means any distance suitable for constructional or operational convenience.

(e) Safety distances between tanks are not applicable (other than boundary wall) for double walled above
ground storage tanks. No dykes are required for such tanks.

(F) Pig launcher or receiver at liquid hydrocarbon handling pipeline installations should be located at least 5
m from boundary.

Specific notes to Table-1:

1.  OWS or Pits shall be minimum 1.5 m from boundary wall. However, OWS or Pits in this case shall

have permanent covers with venting arrangement located at minimum 4 m from boundary wall and
other hazard.

2. Refuellers parking space should be demarcated and a minimum distance of 4m distance to be
maintained from the centre line of the nearest refuellers to the boundary wall.

3. Fixed type Proving Measure should be at a minimum distance of 4 m from hazard or source of
ignition.
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TABLE -2
Separation distances between tank/ offsite facilities for AFSs with Above Ground Tankage >1000KL and
<5000KL
S. No. From/To 1 2 3 4 5 6 7 8 9 10 11
D or
D or 4.5 .
1 Storage - Class B 0.5D 45 min 45 | 45 3 9 30 45 | Dmin
) Tank vehicle decantation
Topping-up 4.5 X 4.5 4.5 45 | 45 | 15 9 30 9 9
D or
3 45
Boundary wall around AFS Min 45 X X X X X 9 X 15 X
D or
Service or office buildings _ 45 < X < X < 9 12 9 «
or workshop Min
5
Non-FLP motors 4.5 4.5 X X X X 3 9 X 9 X
Electrical Panel Room
6 (PMCC or DG
room) or Electrical sub statin 45 45 X X X X 3 ° X ° X
7 FLP Electric Motors 3 15 X X 3 3 X 3 30 X 3
DP shed (Class A'in
8 packed condition) 9 9 9 9 9 9 9 X 30 9 9
9 Fire water tanks and Pump 30 30 X 12 < X 30 30 X 30 12
House
10 OWS or Pits 4.5 9 15 9 X 9 30 X 9
11 SCADA or Server Room D min 9 X X X X 3 9 12 9 X
Notes:
Safety distances between tanks are not applicable (other than boundary) for double walled
above ground storage tanks. No dykes are required for such tanks. Notes given under Table
-1 are also applicable for Table- 2.
TABLE -3
Separation Distances between tank for AFS with Above Ground tankage =1000KL or buried/semi-
buried tanks irrespective of capacity
S.No. From/To 1 2 3 4 5 6 7 8 9
Dor
0.5D . D or
1 Storage - Class B (note b) 45 4.5min 45 min 4.5 3 9 4.5 4.5
(note b)
2 Tank vehicle _decantation or 45 X 45 45 45 | 15 9 45 45
Topplng-up
3 Boundary around AFS D %2:'5 45 X X X | x| 9 X X
4 Service or office buildings or D or 45 45 X X X X 9 X X
workshop min
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5 Electrical Panel Room (PMCC or 45 45 X X X 3 9 X X
DG room)

6 . 3

FLP Electric Motors 3 15 X X 3 X 9 X

7 DP shed (CIags_A in packed 9 9 9 9 9 9 X 9 9
condition)

8 Non-FLP motors 4.5 4.5 X X X X 9 X X

9 SCADA/Server Room 45 45 X X X 3 9 X X

General notes to Table —-3:

(@)
(b)

(©)

(d)
(e)
)
9

(h)
(i)

All distances are in metre and the table specifies the minimum requirement.

Distance norms between buried or semi buried tanks will not be applicable. The distance between buried
or semi buried tanks and boundary shall be minimum 1.5 m.

“x” indicates suitable distance as per good engineering practices to meet construction, operational and
maintenance requirements.

“D” indicates the diameter of the larger tank.
Distances given for the tanks are shell to shell in the same dyke.
Where alternate distances are specified (like 0.5 D / 6.0), the minimum thereof shall be used.

All distances shall be measured between the nearest points on the perimeter of each facility except in
case of tank vehicle loading or unloading area where the distance shall be from the centre of each bay.

Pig launcher or receiver should be located at least 5 m from boundary.

Safety distances between tanks and other facilities (other than boundary are not applicable for double
walled above ground storage tanks. No dykes are required for such tanks.

For Aviation Fuel Stations:

1.

4.

For underground and semi buried tanks, the separation distance between Tank Vents and hazard should
be minimum 4 m. The vertical separation should be minimum 4 m from the grade level.

Separation distance of 1.5 m to be maintained from underground and semi buried tanks to nearby
structures and boundary wall. For above ground tanks Table -3 to be followed.

Refuellers parking space should be demarcated and a minimum distance of 4m distance to be maintained
from the centre line of the nearest refuellers to the boundary wall.

Fixed type Proving Measure should be at a minimum distance of 4 m from hazard or source of ignition.

12.3 Design Considerations:

12.3.1 Design of storage tanks

12.3.1.1 Tank design:

(@  All horizontal tanks ,above ground, underground and semi buried, shall be as per IS
10987 or any equivalent industry standard. Semi-buried tanks are considered as
underground storage tanks for all purposes.

(b)  atmospheric pressure tanks shall be designed as per, APl 650 or IS 803 or any other
equivalent standard.

(c)  Selection of type of tank generally depends on ambient conditions, site requirement
and the volume of product to be handled.

(d)  Tank bottoms should be cone down with a continuous slope towards centre sump for
vertical tanks as per relevant standards and horizontal tank should be installed with a
continuous slope of 1:60 minimum.

12.3.1.2 Tank Appurentences:

@ Individual above ground vertical and horizontal tanks shall be provided with access to
the roof or tank top. A platform with railing should be provided from the top of the
stairway to gauge well, vents and floating suction check point.
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(b)

(©

(d)

(€

)
()]

(h)

(M)

Stairs should be made of grating. All staircases shall have resting or landing platform
for a height not exceeding 5m.

Minimum two number of roof manholes and 2nos. of shell manholes shall be provided
in all vertical tanks. For horizontal tanks minimum two numbers of manholes shall be
provided.

Walkway with hand rail on the roof of the tank should be provided to facilitate
inspection or checking of vents, so that movement of personnel on roof is safer. Anti-
slippery path on the roof should be provided for this purpose.

All ATF tanks shall be provided with floating suction of size depending on the tank
capacity and discharge flow rate, with an inspection hatch at the top of the tank.

Sampling sump shall be provided in all types of Aviation tanks.

For vertical tanks minimum one no. sampling draw off line or one water draw off line
should be provided.

Flash Back Arrester (Flame arrester) vents where fitted should be as per IS 11006 or
adequately sized free vents should be provided for ATF tanks as APl 2000 and also
considering the following , namely :-

(i) Maximum and minimum ambient temperatures;
(ii) Vapour pressure of the product at operating or design temperature;
(iii) Maximum pumping in and out rates.
Free Vents shall be provided with Screens made of stainless steel to prevent the

ingress of foreign bodies and shall have a coarse mesh with approximately 60 mesh
size or finer.

12.3.2 Tank farms and manifolds:
12.3.2.1 Tank Farm Drains for AFS with storage capacity more than 1000 KL:

(@)

(b)

(©

The dyke drain shall be provided along the inside periphery of the dyke enclosure
wall. In case circular drain around tank pad is provided, the same needs to be
connected to the peripheral drain.

The outlet from dyke shall have the provision to divert to the OWS or Pits or to main
storm water drain.

In case of AFS with total tankage of more than 5000 KL in above ground tanks, the
dyke drain valves shall be provided with position indication and alarm system.

12.3.2.2 Tank Manifold:

(@)
(b)

(©

(d)

(€)
(®

9

The number of inlet or outlet connections to the tank shell should be kept minimum.

Tank body valve of above ground tanks shall be manually operated valve or motor
operated or remote operated shut off valve type.

The second valve on above ground tanks should be motor operated valve (MOV) on
inlet and outlet lines for locations having hydrant refuelling system. For other AFSs
where HRS system is not installed, in place of MOV, manual operated valve may be
provided. This second valve should be located outside the dyke area.

All AFSs with above ground storage capacity more than 5000 KL shall have over-fill
protection system.

Hammer blind valves of any type shall not be used in AFSs.

MOV should have open and close remote operation from SCADA or shift room and at
field outside of dyke. ROSOV wherever provided shall be fail safe and fire safe (shall
close in case of signal failure) and the actuator shall be failsafe. The cables leading to
the control room shall be fire resistant. ROSOV shall have only close operation from
control room or at a strategic remote location.

In addition, open, close and stop feature should be available for local operations, close
to the valve.
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(n)  Tank manifold, if provided, should be located outside the dyke area. The floor
underneath the manifold shall be paved and have Kerb walls and connected to oil
water drainage system leading to OWS or Pits.

() Thermal safety valve (TSV) or Expansion line should be provided in above ground
tanks for blocked portion of pipe lines to take care of the thermal expansion of product
due to rise of temperature.

M TSV outlet line or expansion line should be connected back to above ground tank or
tank inlet or outlet line before manually operated body valve with suitably positioned
isolation valves. One isolation valve shall be installed close to the tank body or inlet or
outlet line to the maximum extent possible.

(k) In case the expansion line is connected at tank top, the line shall be extended inside up
to the Tank bottom to avoid free fall through vapour space. However, at existing
locations where ever the above provision does not exist in above ground tanks, the
same shall be provided on all tanks during scheduled tank maintenance or cleaning.

0] Any electrical fittings and fixtures inside the dyke shall be as per the hazardous area
classification. However, such fittings and fixtures except for actuators of MOVs
should be above the dyke height.

12.3.2.3 Tank Settlement:

(@)  Tank Settlement should be effectively made up with proper slope to avoid rain water
accumulation and subsequent corrosion of the bottom plate.

(b)  Where large settlement is anticipated, supporting arrangement for the connected
piping shall be suitably designed to take care of the settlement.

12.3.3 Drain or sampling point:
12.3.3.1  Drain or sampling point in Above Ground tanks:

(a8  Arrangement should be provided in all above ground tanks for product sampling and
water draw off from tanks. Number and details of the drains shall be as per the
applicable tank design standard.

(b)  Each drain line shall have minimum two isolation valves and pipe extended beyond
tank pad up-to drain point. One of these valves shall be of quick closing type. Ends of
each drain point should have provision of blind flange or capping arrangement.

12.3.3.2  Drain or sampling point in Buried or Semi Buried tanks

(@  Arrangement should be provided in all buried and semi buried tanks for product
sampling and water draw off from tank.

12.3.4 Vent:

12.3.4.1 Open Vents: For sizing the vents APl 2000,it shall be referred. Following basic guidelines
should be followed while designing vent, namely:-

@) Maximum and minimum ambient temperatures;
(b)  Vapour pressure of the product at operating or design temperature; and
(¢)  Maximum pumping in and out rates.

12.3.5 Dip Hatch or Sampling:

(@)  Dip hatch or gauge hatch, used for gauging the height of the liquid in an above ground
tank as well as to take out samples for testing, shall be provided. In underground and
semi buried tanks, separate sampling hatch should be provided in addition to dip hatch
for gauging purpose.

(b)  Gauge well pipe (with slots) should be provided for all types of tanks.

(c)  The gauge well should be properly supported by means of angles or strips with bottom
plate of the tank.

12.3.6 Instrumentation:
12.3.6.1 Level controls on Tanks shall be as follows, namely:-
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(@  High Level (H): Between normal fill level and safe fill level,
(b)  High High Level (HH): At safe fill level ;

(c)  “H” and “HH” level switches shall have provision of audio and visual alarms on auto-
actuation in the control room;

(d)  “HH” level switch shall have audio alarm on auto-actuation in the control room and
auto actuation of shut off valve;

()  “L” alarm may be interfaced with pump for dry run protection ;

f The above alarms shall be provided as given below in the table, namely:-

AFS with total storage equal to 1000 KL above ground. NIL requirement.

AFS with total storage 5000 KL and more

(above ground tanks) Hi, Hi-Hi alarm and ESD or ESB System.

AFSs with above ground storage tank of capacity 1000 KL

and above but less than 5000 KL Hi level alarm.

The above shall be applicable to all locations;

(9)  There shall be exchange of signals between the receiving and dispatch location in case
of receipt of product through cross country pipe lines. Provision shall be made for
monitoring of level of the receiving tank along with pressure in the pipe line and
MOV status and to ensure safe shut down of the system in case of any abnormal
situation.

(h)  Adequate measures should be taken for tanks receiving product from cross country
pipeline at high flow rates for surge pressures due to sudden closures of valves and
accordingly where ever required, suitably designed Surge relief system or pump
tripping should be provided.

12.3.7 Piping or valves or flanges:
12.3.7.1 Piping:

(@)  Piping: should be designed for handling of Hydrocarbon liquid as per “ASME B 31.3:
Process Piping” or ASME B 31.4 (for cross country pipelines only entering the AFS)
or API 5L or equivalent as applicable.

(b)  Pipe joints should be welded as far as practicable with full penetration weld. Number
of flanged or threaded joint should be kept to a minimum.

(c) In case sampling point is provided on receipt line for operational requirement, the
same should be provided outside of dyke in the manifold.

(d)  Sectionalizing of the pipe lines with isolation valves and arrangements for injection or
draining of water shall be provided for facilitating hydro-testing of the pipe lines.

(e)  The product hydrant pipelines should be provided with low point and high point drains
to facilitate emptying, sampling or hydro-testing. Ends of each drain point should have
provision of blind flange or capping arrangement.

f Buried piping shall be protected against physical damage and corrosion with suitable
protective coating.

12.3.7.2 Valves:

(@)  Steel valves for handling aviation products should conform to relevant API or
equivalent standards.

(b)  Castiron valves shall not be used for handling aviation products.
12.3.7.3  Fittings:

(@)  Steel flanges and flanged fittings shall conform to relevant ASME or ASTM or ANSI
or equivalent. Slip on or weld neck flanges should be used. Screwed flanges for sizes
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(b)

(©

50 mm or smaller may be used.

Steel unions shall have ground metal to metal seats. Gasket type unions shall not be
used. Plugs shall be of steel. Cast iron or brass plugs shall not be used.

All flanges shall be connected for bonding for electrical continuity.

12.3.8 Bulk Loading or unloading operations:

12.3.8.1 Loading or unloading Pumps:

(@)
(b)

(©

(d)

©)
)

(9)

(h)

Pumps conforming to relevant API standards may be used.

Product pumps may be provided with suitable sized strainers on suction and NRVs on
discharge lines. All drain points of strainers shall be provided with isolation valves
and ends having provision for blind flange or screw capped.

Pumps shall be located in an exclusive paved area with drainage facilities routed to
OWS or Pits for AFSs with above ground storage tank of capacity more than 1000
KL.

Pump house shall be positioned at an elevated platform and shall be well ventilated on
all four sides. In case site condition does not allow for pump house at elevated level,
suitable arrangement to be provided to ensure disposal of accumulated product.

Pump-motors shall be provided with suitable IP protection.

Unloading or loading pumps shall also be provided with additional flame proof switch
located at the strategic location near the loading-unloading bays to switch off the
pump in case of emergency such as over flow, fire or any other abnormal situation.

Suction and discharge lines at AFSs with above ground tanks shall be provided with
thermal safety relief device to relieve pressure due to ambient temperature rise. When
connected to tank, it (TSV) shall be provided with isolation valves, which shall be
locked open. One isolation valve shall be installed close to the tank body to the
maximum extent possible.

In addition to above, locations having automation shall be provided ESD (Emergency
shutdown) feature through automation system.

12.3.8.2 Tank truck and Refuellers Loading Bays:

@)
(b)

(©

(d)

(e)

)

()]

(h)

)

Tank Truck and refuellers should be bottom loaded.

Loading unloading points shall have quick shut-off valves that is to say, Cast steel
Plug or Ball Valves.

Automated locations may provide suitable overfill protection system to prevent any
overflow and hazards arising out of that.

Loading hoses for Tank Trucks and refuellers shall be as per relevant API or El or EN
or BIS specifications.

Flameproof lighting or portable flame proof torches shall be provided for night time
checking of bottom leaks of trucks and also for proper sealing and inspection
wherever loading or unloading during night is required to be done.

Operating personnel of large size AFSs (storage more than 5000 KL) should be
provided with intrinsically safe walkie-talkie sets.

AFSs with Tank Truck unloading or loading gantries shall be provided with safety
harness to protect the operating crew against fall from height.

Swing type loading ladders with counter weight and hand railing, wherever provided,
shall be light in construction. Neoprene packing shall be provided at the bottom rest to
avoid spark generation due to impact. Alternatively, Swing type hydraulic loading
platforms without counter weight can also be provided.

Proper handrail arrangement should be provided on platforms and stairs for safe
movement of personnel.

Provision shall be made for quick isolation of main product headers in case of
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emergency. For this purpose, suitable type hand operated valves or remote operated
valves should be considered as per the site conditions.

(k)  Loading and unloading bay area shall be paved for smooth draining and collection of
spillages into drains.

0] Open drains shall be covered with gratings so as not to endanger movement of
personnel.

(m)  All tank trucks or refuellers, if not exempted by PESO, entering AFS shall be provided
with PESO approved spark or flame arrestor at the exhaust. VVehicle confirming to BS
1V and above are exempted for fitment of spark arrestor.

(n)  Oil and water collected from loading or unloading areas shall be routed to OWS or
Pits for AFSs with above ground storage tank of capacity more than 1000 KL. A slop
tank should be earmarked for storing separated oil.

(o)  The loading and unloading bays shall be designed such that movement of vehicle is
smooth without criss-crossing.
12.3.9 Design Layout for Handling of Slop
12.3.9.1 Drainage and Collection:
(@ A network of drainage system shall be provided to collect oil drains from various

equipment, loading or unloading areas, pump houses and like other areas.. The
drainage shall lead to OWS or Pits.

12.3.9.2 OWS or Pits:

(@  The receiving sump of the OWS or Pits shall have suitable arrangement for skimming
off upper layer of accumulated oil.

12.3.10 Electrical Equipment:
12.3.10.1 Selection:

(@)  Selection Electrical equipment including the lighting system shall conform to
hazardous area classification. The hazardous area shall be classified as per IS: 5572
and Petroleum Rules, 2002.

(b)  The electrical fittings or equipment in the respective classified area or zone shall be of
a type suitable for the particular area or zone as per classification in line with IS: 5571.

(c) Electrical equipment shall be selected, sized and installed so as to ensure adequacy of
performance, safety, reliability and shall conform to relevant Indian Standards.

12.3.10.2 Protection:

(@)  The protection system shall be designed to ensure Protection of Personnel and plant
equipment against damage which can occur due to internal or external short circuits,
overloading, abnormal operating conditions, switching and lightning surges. Relays
and protective devices shall be suitably selected and installed.

(b)  All the protective relays for the Generator, Transformer, Motors and Switchgears shall
be tested at least once in a year and test records maintained.

12.3.10.3 Cables:

@) In order to avoid spread of fire due to cables, the outer PVC sheath of all cables
including XLPE insulated cables used inside the dyke shall be flame retardant type
conforming to category AF as per IS: 10810. The cable shall have a low smoke
property.

(b)  All power and control cables in hazardous area shall have extruded inner and outer
sheaths. Cables should be Aluminium or Copper Conductor PVC insulated, PVC
sheathed and armoured type.

(c) Instrument and signal communication cables shall not be laid in the same trench or
tray along with electrical cables. The overall cable layouts shall be designed for
minimum interference between signal and power cables.
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(d)  Cable route markers shall be installed at every 30 metre intervals all along the cable
routes and also at cable joints and locations where the direction of cable trench
changes.

12.3.11 Emergency Feeder, for AFSs with more than 1000 KL above ground storage:

(@) Emergency Feeder shall host equipments such as fire water jockey pump, critical
lighting, fire siren, bore well, gate barrier, safety instrumentation and interlocks,
CCTV, UPS of automation and supply to essential firefighting equipment.

12.3.12 Installation Earthing:

12.3.12.1

12.3.12.2

12.3.12.3

12.3.12.4

12.3.12.5

AFS earthing design shall be carried out in accordance with the requirements of Central
Electricity Authority (CEA) safety Regulations, 2010 and IS 3043 or equivalent system
recognized by statutory authorities under the law in force relating petroleum and electricity
and all earth connections should be visible for inspection for extent possible.

The earthing system shall have an earthing network with required number of earth electrodes
connected to it. Earthing system shall be designed for the following, namely: -

(@)  System neutral earthing;

(b)  Protective Equipment Earthing for personnel safety;
(c) Protection against Static discharges;

(d) Lightening Protection; and

(e) Earthing for Data Processing system.

Measurement of earth resistance:

(@)  The testing of the earth pits shall be done six monthly one in dry and once in wet
weather and records maintained. An earth resistance tester should be used for this
purpose.

(b)  Removable link shall be provided to allow measurement of an earth electrode-
resistance.

Allowable Earth-Resistance values:

The resistance value of an earthing system to general mass of the earth should not exceed;-

(@ 4 Ohms for electrical systems and metallic structures;

(b) 7 Ohms for storage tanks;

(¢) 1 0Ohm for main earth grid, and bonding connections between joints in pipelines and
associated facilities; and

(d) 2 Ohms for each electrode to the general mass of the earth.

Electrically independent earth electrodes:

(@)  Earth electrodes shall be located at such a distance from each other so that the

maximum current likely to flow through one of them does not significantly affect the
potential of the other.

(b)  The Lightning Arrestor (LA) to be provided for Di Pole or Four Pole structures and
shall be connected to two distinct earth pits. The strips shall run on insulators or
isolators so as not to come in contact with the Pole structure. Connections shall be
made to the pit directly and then pits will be connected to each other to form a grid.
The Grid of LA shall be distinct and shall not be connected to any other earth Grid.

(c) The Di Pole or Four Pole structure shall be earthed with two distinct earth
connections. The Gang Operated Switch shall also be earthed.

(d)  Fencing of Di or Four Pole, Transformer yard shall be earthed and also electrical
continuity between various structures, the fencing shall be ensured.

(e)  The Neutral of the Transformer shall be earthed with two distinct earth pits separately.
Connections will be made to the pit directly and then, pits will be connected to each
other to form a grid. This Grid shall be distinct and shall not be connected to any other
earth Grid.
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12.3.12.6

12.3.12.7

12.3.12.8

12.3.12.9

®

(@)

(h)

0]

)

(k)

The Neutral of the Diesel Generator shall be connected to two distinct earth pits
separately. Connections shall be made to the pit directly and then, pits will be
connected to each other to form a grid. This Grid shall be distinct and shall not be
connected to any other earth Grid.

The transformer body shall be earthed at two points separately leading to earthing
system.

All Metallic non-current carrying parts of all electrical apparatus shall be earthed to
ensure that the exposed metallic parts do not become dangerous by attaining high
voltages in case of faults.

All the electrical equipment operating above 250 volts shall have two separate
connections to the earth. (such as Sub Station Panels, Motors, FLP JBs).

All Steel structures, loading platform or gantries and like other devises,. shall have
two separate and distinct connections. Connections shall be made to the pit directly
and then, pits shall be connected to each other to form a grid.

Storage Tanks shall have minimum two separate and distinct connections. Each
connection will be made to the respective earth pit directly. Thereafter these earth pits
should be inter-connected to form a dedicated grid for Tank Farm. All earth pits shall
be located outside dyke area. The number of earth pits or connections should be
increased for large tanks so that the distance between the connections shall not exceed
30 metre on the tank perimeter.

Bonding:

@)
(b)

(©

All flanged connections shall be effectively bonded by strips of suitable material.

Inside AFS, for the tank truck or Refueler Loading or Unloading bays minimum 6 mm
Sq. braided copper wire with one end firmly bolted to the Loading Unloading Arm or
hoses and the other end provided with G.I or Copper or Non corrodible metal
crocodile clips are to be used, the crocodile clips being attached to the tank-truck or
refuellers under loading or discharging. (For External Bonding of Loading unloading
arms or hose with the Tank Truck).

For sampling devices to be inserted into product tanks, SS chain shall be used.

Static Earthing:

(@)

(b)

Static Earthing shall be provided at Tank Lorry or Refuellers loading or Decantation
Gantries, to prevent building up of Static Charges.

The Static Earthing shall be segregated from electrical earthing to prevent it from
getting energized to the same voltage level as it would exist on electrical fittings in
case of fault. This earthing shall be independent of earthing system for automation.

Lightning Protective System:

(@)

(b)

(©

Lighting protection shall be provided for the equipment, structures and buildings
which are higher than 20 metre or as per the risk index analysis worked out as per IS
2309.

Self-conducting structures (having min thickness 4.8 mm) do not require lightning
protection with aerial rod and down conductors. They shall be connected to the
earthing system at two points of the base.

If lightening arrester is provided, an independent earthing network shall be provided
for lighting protection.

Earthing for Data Processing System:

(@)

(b)

Low noise Earthing shall be provided for critical data processing equipment and shall
be independent of any other Earthing of the Building.

Wherever isolation transformers are used, the output neutral of the transformer shall
be independently earthed so as to ensure that the Earth-Neutral Voltage is less than 1
volt.
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12.3.12.10 Number of earth pits:

(@)

(b)

The minimum requirement of earth pits and additional earth pits shall be made as per
paragraph 2.12.8 of Part B of this Schedule.

This is minimum requirement and additional earth pits shall be made such as to
maintain Grid Values below 1 Ohm.

12.3.12.11 General:

(@)
(b)
(©
(d)

(€)

Insulation mats as per 1S-15652 standard shall be provided in the Sub Station, control
panels.

Relays or Cables shall be tested once in a year and records maintained.
Transformer oil shall be tested once in a year and records maintained.

Size of conductor shall be selected based on the fault current that is required to be
dissipated during emergency.

Fail safe interlock or changeover switch shall be provided between grid power and the
DG power to ensure that equipment gets supply from one source only.

12.3.13 Installation lighting:

(@)

(b)

(©

(d)

()

)

9

(h)

(i)

0)

Sufficient lighting shall be provided so as to enable operators to move safely within
the accessible areas of AFS and to perform routine operations. In the event of normal
power failure, emergency lighting should be operational in critical areas.

Normal lighting system shall be on 415V or 240V AC supply, whereas critical
emergency lighting will be DC based in critical areas like Sub-Station, D G Room,
SCADA or Shift Room, Security cabin.

Under normal operation, both emergency and normal lighting shall be fed by normal
power source. On failure of normal supply, critical emergency lighting, wherever
available, may be transferred to emergency source, until the start of D.G. set.

Critical Emergency lighting (D.C. supply or UPS based) shall be normally kept ‘ON’.
During power failure, battery bank or UPS shall be used to provide power.

Lighting shall be provided for the various facilities in the AFS. The illumination levels
in different areas shall be as per good engineering practice.

The Hlumination in the operational areas including inside the dyke and manifold shall
be such that adequate visibility is there at all times for emergency and normal
operations.

Depending on the nature of job activities carried out, the minimum required
illumination levels for various areas shall be ensured for safe movement or operations
or emergency handling, as per the table given under Clause (10) of paragraph 2.13of
Part B of this Schedule.

The lighting fixtures on various circuits shall be suitably designed so that failures of
any one circuit do not result in complete darkness.

Switches controlling the lighting fixtures and exhaust fan shall be installed outside the
battery room.

Switches of lighting panels installed in hazardous area, shall have a pole to break the
neutral, in addition to the poles for phases.

12.3.14 Design of Hydrant Refuelling System (HRS):
12.3.14.1 Safety in Design of HRS:

(@)

(b)

(©

No electrical connection between the fuelling vehicle and the hydrant pit should be
made. If lanyards are attached to vehicle-mounted reels, the reels should be
electrically isolated from the vehicle.

All new hydrant pit valves shall be as per EI1584 specifications and they shall be
compatible with hydrant servicer intake couplings.

Hydrant lines should preferably be internally epicoated. Before being put into
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(d)
Q)

(®

(@)

(h)

(i)

1)

(k)

V)

operation, they shall be cleaned by flushing with the product, which the line will
eventually carry, until all traces of rust and other impurities completely disappear from
samples drawn at delivery points.

Hydrant pit valves should have isolation valves.

All the hydrant systems shall be provided with equipment that allows the fuel flow to
be shut down quickly in an emergency. The preferred hardwired fixed system consists
of Emergency Stop Buttons which, when activated, shut down the hydrant pumps (and
valves where the pressure head results in continued fuel flow with pump shut down.)

Emergency Stop Buttons (ESBs) or Emergency Shut Down (ESD) shall be located
close (maximum 80 metre) to fueling bays. They shall be clearly identified and easily
accessible. High visibility identification signs, emergency instructions should be
mentioned such that they remain visible at all times.

All hydrant pit covers shall be tethered or permanently connected to pits to prevent
them from being picked up by jet blast.
All hydrant low point drains shall be clearly identified.
All hydrant pits, high and low points and dead-end points shall be numbered clearly.
These facilities should be located at a minimum distance of 4.5 m from any other
hazard.
Larger hydrants should be split into sections, which can be isolated for emergencies
and testing and repairs. Isolation should be by Gate Valve or double block and bleed
valves (DBBV).
All color coding shall be in line with Aviation Quality Control and Assurance Manual.
All pipelines leading to or from tanks, fittings such as valves, flanges, filters, strainers,
delivery or discharge hoses, shall be properly color coded to the grade of fuel to which
they are dedicated.
Hydrant pipelines should be sized to handle the fully developed peak design capacity
of the system at flow velocities that would not generate unacceptable surge pressures
in the event of rapid and simultaneous closure of aircraft tank valves. Hydrant system
shall be designed in conjunction with site levels, the products) to be handled, the
operating temperature range and the design characteristics of all items affecting
pressure and flow, including-

(i) Tanks;

(i) Pumping sets;

(iii)  Automatic control systems;

(iv) Filtration equipment;

(v) Hydrant pit valves;

(vi) Shock alleviators;

(vii) Hydrant servicers (pipe systems and components), flexible hoses; and
(viii)  Aircraft fuel systems (pressure and flow rate limitations).

12.3.14.2 Cathodic protection:

(@)

Cathodic protection meeting local or national standards should be installed to prevent
the corrosion of underground pipeline systems feeding fuel to hydrants.

12.3.14.3 External coating of pipeline:

(@)

(b)

(©

When CS pipes are installed below ground, they should be appropriately protected
against corrosion.

Joints made during installation should be protected by an appropriate wrapping
system.

The integrity of the external coating and wrapping of buried pipes should be verified,
and any defects should be rectified before the trenches are backfilled..
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12.3.14.4 Hydrant Pits:

Hydrant pits are positioned in the areas where aircraft are parked and they should embody
the features described as below, namely:-

(@)
(b)

(©

(d)

Pits should be capable of accommodating the equipment.

Pits should be provided with suitable flush fitting covers sealing against rainwater.
The design of covers should be such that they can be safely lifted by one person.
Materials used for pit covers should not produce sparks when struck. Covers should be
hinged or tethered or permanently connected to pits to prevent them being carried
away by jet blast or propeller vortex. Each hydrant pit box should be designed to
effectively isolate from its hydrant riser by means of a sealing arrangement that can
accommodate both lateral and vertical differential movement, in case transmission of
any loadings to hydrant risers (to which the hydrant pit valve is fitted) from aircraft
wheels, tugs, other service vehicles or from settlement or movement of adjacent
aprons.

Pits should be installed so that they project at least 25 mm (1 inch) above the apron
level to prevent the entry of surface water. Concrete surrounds should be ramped up at
a gradient between 3° and 5° to the top of pits.

Isolating valve should be installed between the riser flange and the hydrant pit valve.

12.3.14.5 Hydrant pit valves:

(@)

(b)

(©

(d)

(e)

)

Hydrant pit valves should be of the ‘quick release’ type designed to close at a
controlled rate so that during closure the build-up of shock pressure in the hydrant line
is minimized.

As a minimum, the pilot device controlling the operation of the valve should be fitted
with a manual means of opening and closing and the closing action being made
possible by pulling on a lanyard. However, an air-operated pilot device to be installed
with the pit valves.

The lanyard should always be of fire-resistant material of adequate strength to enable
the valve to be operated remotely and an emergency should occur during the fuelling
operation and should preferably be red in colour.

Where a dual closure device is provided, the air-operated pilot device should be fitted
with a lanyard (as per latest API or El 1584).

A self-sealing male adaptor with tethered or permanently connected dust cap should
be incorporated in the hydrant pit valve outlet to which the female coupling of the
hydrant inlet hose is attached. It should be so designed that the hydrant hose can be
connected or disconnected without spillage of fuel.

Hydrant pit valves should be fitted API standard hydrant pit outlet adaptors. The
hydrant pit assembly arrangement should conform to API or EI 1584.

12.3.14.6 Emergency Shut Down (ESD) Controls for HRS System:

(@)

(b)

Wired or Wireless system shall be installed for shutting down the hydrant refueling
system (HRS). Emergency Stop Buttons (ESBs) or Emergency Shut Down (ESD)
shall be located close to fueling bays and shall be clearly identified and easily
accessible.

High visibility identification signs and emergency instructions should be displayed at
prominent locations.

12.4 Safe Operating Practices:

12.4.1 General:
(@

(b)

AFS SCADA room where ever provided shall be manned on continuous basis during
operations and in emergency.

Site Specific, Standard Operating Procedures (SOPs) shall be developed. Such
procedures shall be periodically reviewed, updated and records maintained especially
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(©

(d)

(€)

(®

()]

(h)

(M)

0)

(k)

whenever any changes or modifications to the facilities are made as per Management
of Change procedure (MOC).

The critical operating steps based on “SOPs” shall be displayed on the board near the
location where applicable.

VHF handsets provided to operating personnel shall be of intrinsically safe type.

All operations shall be carried out under supervision of a responsible operating
personnel.

The pipeline transfer should preferably be commenced during day light. Due to
urgency if operation requires to be carried out or extended in night time, the same to
be carried out under supervision of trained and experienced staff.

Manning level in the shift should be adequate to ensure coverage for normal and
emergency operations.

For locations with above ground storage tanks having aggregate capacity more than
5000 KL, the tank farm management system should be integrated with electronic data
services repository. Provision of recording of TFMS inventory levels should be made
on electronic data services repository.

For locations with above ground storage tanks having aggregate capacity more than
5000 KL, suitable interlocks shall be provided for tripping or alarm or MOV operation
based on the events high level, high high level and likewise.

The contents of the dyke drain generated from draining of tanks and any other spillage
or effluent containing oil shall be diverted to Oil Water separator (OWS) for safe
disposal.

Personnel protective equipment such as safety shoes, hand gloves, apron, safety
goggles, safety belt, helmet, ear muff, bump caps, self-contained breathing apparatus
(SCBA), resuscitator. as applicable shall be worn while carrying out operations in
normal and emergency situations. Personnel protective equipment (PPE) are
equipment designed to offer protection against potential hazards, fire, toxicity,
accidental fall, during normal and emergency operations.

12.4.2 Bulk Handling for movement by Road:

(@)

For movement of refuellers, sampling or pit cleaning vehicles and hydrant dispensers,
inside airport premises, the relevant Motor vehicle Rules, local airport operator’s
requirement and Civil Aviation Requirements shall be followed.

12.4.3 Safety Precautions during Tank Truck or Refuelers Loading or Unloading in Aviation Fuel Station:

Following precaution shall be taken due to associated hazards during transfer of Petroleum products
to or from a tank truck, namely:-

(@)
(b)
(©
(d)

©

)
()]

(h)
0]

Open source of ignition shall not be allowed in the area where product transfer
operations are carried out.

Vapour space shall not be less than 3% in each tank truck and refuellers in respect of
Class Aand Class B petroleum products.

Fire extinguishers shall be placed near the tank trucks during operations in a
designated marked place.

The master switch shall be put off immediately after parking the truck in position. No
electrical switch on the vehicle shall be turned "on" or "off" during the transfer
operation.

The first operation after positioning the truck or refuellers shall be to provide proper
earthing or bonding. Earthing or bonding shall be disconnected just before the release
of the truck.

All Refueling Hoses shall conform to EI-1529 or IS 1825 or equivalent standard and
shall be handled with care and hydrostatically tested once in 6 months.

No repairs shall be made on the truck or refuellers while it is in the loading or
unloading area.

Personnel shall wear applicable Personal Protective equipment.
Filling or transfer operations should be suspended immediately in the event of —
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(i) Uncontrolled leakage occurring;
(ii) A fire occurring in the vicinity; and
(iif) Lightning and thunderstorm

12.4.4 Procedure for Loading or Topping up of Refuelers:

12441

12.4.4.2
12443

12444
12445
12.4.4.6
12.4.4.7
12.4.4.8
12449

Following checks shall be done in a tank truck or Refuellers before accepting it for loading or
unloading, namely: -

(@)

(b)

(©

(d)

©)
)
(9)

(h)

Presence of PV vent, emergency vent valve, master valve, spark arrestor and other
safety fittings.

Fire screen between cabin and tank shall be provided. For this purpose, cabins with
metallic back cover without any opening will be considered as fire screen.

Each tank truck shall be provided with 2 nos. of Fire Extinguishers of I1SI mark (1
no.10 or 9 kg DCP and 1 no. 1 kg CO2 or equivalent approved fire extinguisher in
driver’s cabin).

Each refuellers shall be provided with 3 nos. of Fire Extinguishers of ISI mark (2
no.10 or 9 kg DCP and 1 no. 1 kg CO2 or equivalent approved fire extinguisher in
driver’s cabin).

Spark arrestors, unless exempted by PESO, shall be welded on the exhaust.
No leakage in exhaust silencer pipe.

Valid Explosive License with PESO approved drawing and RTO registration
certificate is available.

Awvailability of brazed copper strips for earthing and bonding connection.

Move vehicle to the loading or topping up bay.

Place the truck or refuellers on loading or topping up bay and place wheel chokes at front and
rear wheels. Keep the truck or refuellers in neutral mode with hand brakes "ON".

Stop the engine and switch off all electrical equipment.

All persons should leave the driver's cabin.

Provide earthing connections of the vehicle at specified point to the fixed grounding system.

Ensure that tank vent valve is open and fire extinguisher is readily available near loading point.

Start the loading or topping up operations.

The quantity loaded into the truck or refuellers can be assessed by -Liquid recorded through
manual dipping or dial gauge reading.

12.4.5 Procedure for Unloading of Refuelers:

(@)
(b)
(©
(d)

(e)

Necessary steps described under clause B should be carried out.
Test the connections for leaks
Start the Unloading operations

Before releasing the trucks, it shall be ensured that valves are closed and ends are
capped.

An authorized person of the company shall supervise the unloading operation and
respond immediately in the event of an emergency.

12.4.6 Tank Farm Operations:

(@)
(b)
(©
(d)

©)

Whenever operations are not in progress, 100% closure of all the operating valves
must be ensured and they shall not be left in partial open condition.

All electrical fittings shall be maintained to ensure its integrity and type of protection.
The tank farm shall be kept clean and free from vegetation.

Tanks shall be periodically checked for leakages or sweating and repairs must be
immediately carried out whenever scaling or pitting are observed.

Proper earthing and bonding shall be maintained and ensured at all times for the tank
body.
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4] Dyke drain valve shall be in closed condition and shall be operated only under
supervision of an authorized person and log book maintained.

(g) Isolation Valves on expansion linesor TSV vent lines shall be always kept open except
under requirement during location specific operations to take care thermal expansion.

(h)  No gauging or sampling of tanks shall be undertaken during thunder or hail storms.

() Flow velocity at tank inlet shall not exceed 1 m/s until the inlet is completely
submerged. For easy reference, permissible flow rate for initial filling are given
below, namely: -

Size (in mm) of Inlet pipe Max. Flow Rate (KI/Hr)
300 246
250 168
200 109
150 59
100 27
80 255

()] Safety shoes and PPEs shall be worn by the operating staff in the operational area.

(k)  Tank dip pipes shall be extending to tank bottom. If dip pipes are not provided, give a
relaxation time of 30 minutes before sampling or gauging.

)] Synthetic fibre cord shall not be used for sampling or gauging. If the sampling
orgauging, equipment is a conductor, the cord must be conductive, that is to say., a
metal wire or chain. Proper bonding to be provided in this case.

(m)  While cleaning the tanks, care shall be taken to avoid generation of static electricity.

(i) Cleaning of tanks by gas oil spray shall not be permitted.
(i) Cleaning of tanks by steaming shall not be permitted for Class A and Class B
products.

(n)  Earthing and bonding connections shall be ensured during the entire operating process.

12.4.7 Pipeline Transfer Operations:

124.7.1

12.4.7.2

A mass flow meter or flow meter with integrator shall be installed on receipt pipeline in AFS, if
applicable. Signals shall be provided in the control rooms of both dispatching and receiving
companies for monitoring.

The following safe practices to be followed, namely:

@)
(b)

(©
(d)

(€)
(®

)
(h)
(i)

Gauging procedure shall be completed and line shall be made through.

Physical inspection shall be carried out up to the exchange manifold for any leakage or
damage.

Line up shall be started from the exchange pit end.

Pressure relief lines of receipt nozzles of product tanks connected to the same
common receipt header shall be sealed.

After ensuring that there are no leaks, pumping shall be commenced.

Pumping shall be commenced initially at low flow rate and only after stabilizing of
flow, the flow rate may be increased.

Product shall not be pumped beyond safe filling height of the tank.
After completion of the receipt, pumps shall be stopped.

In case of Emergency Shutdown, care shall be taken so that back pressure is not
developed in the pipelines and pump head.
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0)
(k)
V)

Sampling shall be carried out as per provisions of DGCA approved Quality Control
Manual.

Pipe Line transfer (PLT) from a pipeline shall not be taken simultaneously in more
than one tank.

In case product is required to be taken into more than one tank, tank should be
switched over after completion of operation in first tank, close all valves to the first
tank, make line through for the second tank as per procedure.

12.4.8 Methanol Handling at AFS:

(@)
(b)
(c)
(d)
(e)
(f
@)

(h)
(i)

Containers used for storage of De-ionized Water shall be of high-density polythene
(HDPE) or stainless steel and shall be flushed clean before use.

High density Polythene (HDPE) pipes shall be used for transferring De-ionized Water
from one container to another.

The HDPE container shall be handled with due care to avoid damage.
The container shall always be kept closed and in a clean condition.

DP Shed of required dimensions duly approved by PESO shall be provided for storage
of Power Boost Methanol (PBM).

Blending of PBM and Methanol Water Mixture shall be carried out in blending unit
kept in a ventilated area.

Only polythene pipes and stainless-steel pipes shall be used for suction of PBM and
De-ionized Water.

All sampling procedures and tests shall be carried out as per Quality Control Manual.

All precautions taken during normal refueling shall be ensured for MWM refueling
also.

12.4.9 Safety in Barrel Operations:
12.49.1 Receipt of Aviation Fuel in barrels:

(@)
(b)

(©
(d)

©

The loading location shall comply with the quality control and safety requirements,
while loading and transporting the stocks in drums.

Adequate measures should be taken, to ensure that the drums are not damaged during
unloading.

The drums should be unloaded using an unloading ramp.

The drums should be stacked in the place earmarked for this purpose. All drums
carrying “DP” products shall be stacked in DP shed.

It shall be ensured that the license of the DP shed is valid and the storage does not
exceed the authorised capacity.

12.49.2 Storage:

@)
(b)

(©
(d)

(e)

(®

For each consignment, placard indicating the grade of product, Batch Number and
date of Test Report shall be exhibited.

Each consignment shall be stacked separately to facilitate delivery of stocks on first in
first out basis.

All the barrels when stored shall be kept only in sealed condition.

The barrels shall be visually inspected at least once in a day for any leaks and the
observations recorded in the shift log.

During monsoon, adequate precautions shall be taken to prevent ingress of water into
the drums. When drums are stored in the open over dunnage with a tarpaulin cover,
the water stagnated over the tarpaulin cover shall be removed on priority.

Barrels shall be stored in 3 o’clock — 9 o’clock position on a thick wooden plank of
minimum thickness 2”.

12.4.9.3 Loading of Barrels:
Following procedures shall be followed, namely: -

(@)

0
(i)
(iii)

The barrels shall be selected in the following order of priority, namely: -:
New Barrels.
Barrels having stored similar aviation fuel previously Once used .
PBM barrels.
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(b)
(©
(d)

(€)

®

(@)

(h)

(M)
0)

(k)

V)

(m)
(n)

(0)

Lube oil or Black oil drums shall not be selected for filling Aviation Turbine fuel. The
drum-filling operations shall be taken up only in the licensed area.

Before flushing, it should be ensured, that each drum is clean and dry.

Each barrel shall be flushed with a minimum of 5 litres of the grade to be filled or till
such time, a clear and bright sample is obtained. The flushed quantities shall be
downgraded to a similar non-aviation grade.

The electrical bonding connection shall be established between the filling nozzle and
the barrel. In case the drums are filled over, a wooden platform instead of ground
proper bonding connection shall be established between the drum and the filling
source.

While filling, it shall be ensured that adequate space to be left in the barrel depending
upon the class of petroleum product. For ‘A’class minimum 5% space to be left and
for'B’ Class minimum 3% space to be left as vapour space for safety reasons.

The barrels shall be sealed tight, using bungs with washers.

It shall be ensured that the barrels are stacked in a vertical position in a single tier in
the truck properly covered with tarpaulin.

Fire extinguishers of adequate capacity shall be carried along with the drums.

Before filling the containers of the customer, it shall be ensured that the customer
furnishes a certificate that the product shall be used for bonafide aviation use.

The Explosives License authorising the customer to transport and store the fuel shall
also be produced before requesting for fuel.

The filling of container shall be taken up only after satisfying conditions mentioned
above.

The quantity to be delivered shall not exceed the quantity indicated in the license.

All the precautions and procedures given above shall be adhered to. Containers not fit
for Aviation use shall be rejected.

The flushed quantities shall be collected in a drum and downgraded to a similar non-
aviation grade. However, this downgraded product shall not be handed over to the
customer.

12.5 Fire Protection and Prevention Facilities:
12.5.1 Fire Protection:

12511

12512

Depending on the nature of risk, following fire protection facilities shall be provided, in AFSs
with aggregate above Ground storage tank capacity more than 1000 KL, namely:-

(@)

(b)
(©
(d)
()
)
(9
(h)

Fire Water System - (storage, pumps, distribution piping network with hydrant and
monitors).

Fixed Spray System.

Foam System.

First Aid Fire Fighting Equipment.

Trolley mounted or Mobile Fire Fighting Equipment.
Carbon Dioxide System.

Dry Chemical Extinguishing System

Fire Alarm, Actuation and Communication System.

For AFSs storing 1000 KL aggregate product, the following fire protection facilities shall be
provided, namely:-:

(@)
(b)
(©
(d)

First Aid Fire Fighting Equipment .
CO, extinguishers for electrical fire .
Dry Chemical Extinguishers .

Fire Siren .
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12.5.2 Design Criteria for Fire Protection System for AFSs with Above Ground Storage Tank Capacity
more than1000 KL :

(@)

(b)

(©

(d)

(€)

()

(9)

(h)

0)

0]

(ii)

(iii)
(iv)
)

Facilities shall be designed on the basis that city fire water supply is not available
close to the installation.

The fire water pumps shall be provided with auto start facility with pressure drop in
fire water network.

The fire water system shall be based on single contingency for locations where total
storage capacity is up to 30,000 KL. Fire water storage shall be sufficient for
minimum 4 hours aggregate rated capacity of fire water main pumps. Wherever water
replenishment @ 50% or more is available, the storage capacity can be reduced to 3
hours aggregate rated capacity of main pumps.

The fire water system shall be provided based on two largest fire contingencies
simultaneously for locations where total storage capacity is above 30,000 KL.
Wherever water replenishment @ 50% or more is available, single fire contingency
shall be considered for Fire water storage.

The hazardous areas shall be protected by a well laid combination of hydrants and
monitors.

ATF above ground Petroleum storage tanks (fixed roof) of diameter larger than 30 m
shall be provided with fixed water spray system.

Fixed foam system or Semi-fixed foam system shall be provided on all tanks (fixed
roof) exceeding 18 m diameter storing ATF (Class B).

In case of an existing AFS where inter-distance between various facilities are not
conforming to the Table -1 or Table-2 or Table-3 specified in the Part —A of this
Schedule (as applicable), then QRA or HAZOP study shall be conducted and
suggested mitigation measures shall be implemented.

Tank Truck (TT) or Refuellers or unloading facilities, manifold area of product pump
house and exchange pit shall be fully covered with alternate double hydrant and
variable flow (pattern) water cum foam monitors having multipurpose combination
nozzles for jet, spray and fog arrangement and located at a spacing of 30 m on both
sides of facilities ensuring min foam application rate of 6.5 Ipm/sq.m (in line with
NFPA-11 for spill fire more than 1 inch deep) to the target zone of the relevant
facility.

The high-volume long range (HVLR) water cum foam monitors (variable type) shall
be provided as under, namely:

AFSs with above ground storage tank of capacity more than 1000 KL and meeting
the safety distance norms as per these regulations, minimum one no. trolley
mounted mobile type water cum foam HVLR monitor shall be placed for covering
the above ground tank farms storing Class B products based on single largest tank
diameter to be catered @ 8.1 lpm/m2.

For existing AFSs with above ground storage tank of capacity more than 1000 KL
and not meeting the safety distance norms as per this regulation, 2 nos. trolley
mounted HVLR monitors shall be provided for tank farms. Requirement of HVLR
monitors shall be calculated for full surface fire scenario of the largest tank @8.1
Ipm/sq m.

Provision for connecting or hooking the portable monitor shall be made in the
hydrant system around the fixed roof tanks at various strategic points.

Well laid procedures and plans shall be made and put into use for use of mobile
HVLRs to combat emergencies without loss of much time.

The location of HVLRs to be planned in such a way that the very purpose of these
monitors is served and throw of the monitors is safely delivered at the aimed
object. These high-volume long-range monitors shall be located at a minimum
distance of 15m subject to:
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(A) Monitors shall be positioned in such a way that throw of monitors are safely

directed to the target tank under full surface fire without damaging tank shell, tank
pad and other objects.

(B) The throw shall be directed on the inner upper surface of the tank and not in the
middle of the tank to prevent splash over.

(vi) For determining the total foam solution requirement, potential foam loss from

wind and other factors shall be considered while designing.

(vii) Adequate foam drum or tank or reliable replenishment for foam induction system

shall be provided near the hook up points of mobile HVLRs with the hydrant
system.

12.5.3 Fire Water System Design (applicable for AFSs with aggregate above ground storage tank of
capacity more than 1000 KL):

12531

(@)

(b)

(©

(d)

Fire water system shall be designed for a minimum residual pressure of 7 kg/cm2 at
hydraulically remotest point in the AFS considering the design flow rate.

A fire water ring main shall be provided all around perimeter of the location facilities
with hydrants or monitors spaced at intervals not exceeding 30 m when measured
aerially. Fire hydrants and monitors shall not be installed within 15 m from the
facilities or equipment to be protected.

The AFS shall have facilities for receiving and diverting all the water coming to the
installation to fire water storage tanks in case of an emergency.

For AFSs located in areas where ambient temperature is subzero during the year, the
firefighting lines should be emptied. Alternatively, a suitably designed mechanism
should be provided to prevent freezing of fire water.

Fire Water Design Flow Rate:

(@)

(b)

(©

(d)

(i)

(i)

(iii)

(iv)

v)

(vi)

(vii)

The fire water system shall be provided based on single largest fire contingency for all
locations where total tankage in the AFS with total above ground tankage of capacity
more than 1000 KL and up to 30,000 KL.

The fire water system shall be provided based on two largest fire contingencies
simultaneously for all locations where total tankage in the AFS is more than 30,000
KL

For water flow calculations, all tanks’ farms having class B petroleum storage (above
ground) of capacity more than 1000 KL shall be considered irrespective of diameter of
tanks and whether fixed water spray system is provided or not.

Fire water flow rate for a tank farm shall be aggregate of the following, namely: -

Water flow calculated for cooling a tank on fire at a rate of 3 Ipm/sgm of tank shell
area.;

Water flow calculated for exposure protection for all other tanks falling within a
radius of (R+30) m from centre of the tank on fire (R-Radius of tank on fire) and
situated in the same dyke at a rate of 3 Ipm/m2 of tank shell area;

Water flow calculated for exposure protection for all other tanks falling outside a
radius of (R+30) m from centre of the tank on fire and situated in the same dyke at
a rate of 1 Ipm/m? of tank shell area;

Water flow required for applying foam on a single largest tank by way of fixed
foam system, where provided, or by use of water or foam monitors whichever is
higher;

Foam solution applicable rate for cone roof tanks shall be taken as 5 lpm/ m?;

Various combinations which shall be considered in the tank farm for arriving at
different fire water flow rate and the largest rate to be considered for design;

Design flow rate which shall be based on the combination of the above; and
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(viii)

Supplementary water: Fire water flow rate for supplementary streams which shall
be based on using 4 single hydrant outlets simultaneously. Capacity of each
hydrant outlet as 36 kl/hr shall be considered at a pressure of 7 kg/cm? The
supplementary water stream requirement shall be in addition to the design flow
rates.

12.5.3.2 Fire Water Storage:

(@)

(b)

(©

(d)

©

)

Water for the firefighting shall be stored in easily accessible surface or underground or
above ground tanks of steel, concrete or masonry.

The effective capacity of the reservoir or tank above the level of suction point shall be
minimum 4 hours aggregate rated capacity of pumps.

Fresh water should be used for firefighting purposes. In case sea water or treated
effluent water is used for firefighting purposes, the material of the pipe selected shall
be suitable for the service.

Storage reservoir (RCC) shall be in two equal interconnected compartments to
facilitate cleaning and repairs. In case of steel tanks there shall be minimum two tanks
and all the tanks shall be of equal height or depth to prevent any migration or overflow
due to difference in height or depth. During maintenance of water tanks, availability of
at least 50% of the water capacity shall be ensured.

Large natural reservoirs having water capacity exceeding 10 times the aggregate fire
water requirement can be left unlined.
In case existing land area is insufficient to have additional water tanks as per

requirement andwater replenishment rate from the local airport operator or AAI may
be added to existing water storage capacity to fulfil the net requirement.

12.5.3.3 Fire Water Pumps:

(@)

(b)

(©

(d)

©

U]
(@)
(h)

Fire water pumps having flooded suction shall be installed to meet the design fire
water flow rate and head. If fire water is stored in underground tanks, an overhead
water tank of sufficient capacity shall be provided for flooded suction and accounting
for leakages in the network, if any. Pumps shall be provided with suitable sized
strainers on suction and NRVs on discharge lines.

The pumps of same capacity shall be capable of discharging 150% of its rated
discharge at a minimum of 65% of the rated head. The Shut-off head shall not exceed
120% of rated head for horizontal centrifugal pumps and 140% for vertical turbine
pump.

At least one standby fire water pump shall be provided up to 2 nos. of main pumps.
For main pumps 3 nos. and above, minimum 2 nos. standby pumps of the same type,
capacity and head as the main pumps shall be provided. Fire water pumps shall be of
equal capacity and head.

The fire water pumps including the standby pumps shall be of diesel engine driven
type. Where electric supply is reliable, 50% of the pumps can be electric driven. The
diesel engines shall be quick starting type with the help of push buttons located on or
near the pumps or located at a remote location. Each engine shall have an independent
fuel tank adequately sized for 6 hours continuous running of the pump. Fuel tank
should be installed outside of fire pump house. If tanks are located inside the pump
house, the vent shall have provision for venting outside the pump house.

Fire water pumps and storage shall be located far away from the potential leak sources
or tankage are and shall be at least 30 m (minimum) away from equipment or where
hydrocarbons are handled or stored.

Fire water pumps shall be exclusively used for firefighting purpose only.
Suction and discharge valves of fire water pumps shall be kept full open all the times.

Jockey pump shall be provided for keeping the hydrant system or line pressurized at
all times. The capacity of the pump shall be sufficient to maintain system pressure in
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0]

0)

the event of leakages from valves, Besides the main jockey pump, the stand by pump
of same capacity and type shall be provided.

Auto cut-in and cut-off facility should be provided for jockey pumps to maintain the
line pressure.

The fire water pumps shall be provided with auto start facility which shall function
with pressure drop in hydrant line and specified logic even if initial pump does not
start or having started, fails to build up the required pressure in the fire water ring
main system, the next pump shall start and so on.

12.5.3.4 Fire Hydrant Network:

(@)

(b)

(©

(d)

©

Looping: The fire water network shall be laid in closed loops as far as possible to
ensure multi- directional flow in the system. Isolation valves shall be provided in the
network to enable isolation of any section of the network without affecting the flow in
the rest. The isolation valves shall be located normally near the loop junctions.
Additional valves shall be provided in the segments where the length of the segment
exceeds 300 M.

Fire hydrant ring main shall be laid above ground ensuring that-

(i)  pipe line shall be laid at a height of 300 mm to 400mm above finished ground
level,

(i)  the pipe support shall have only point contact. The mains shall be supported at
regular intervals;

(iif)y  for pipeline size less than 150 mm, support interval shall not exceed 3 metre;

(iv)  pipe line size 150mm and above support interval shall not exceed 6 metre or
design approved;

(v) the system for above ground portion shall be analysed for flexibility against
thermal expansion and necessary expansion loops were called for shall be
provided;

Fire hydrant ring main may be laid underground at the following places, namely: -
(i) Atroad crossings.
(i) Places where above ground piping is likely to cause obstruction to operation and
vehicle movement.
(iii) Places where above ground piping is likely to get damaged mechanically.

(iv) Where Frost conditions warrant and ambient temperature is likely to fall below
zero deg. Centigrade underground piping at least 1 metre below the ground level
should be provided. Alternatively, in such cases for above ground pipelines, water
circulation should be carried out.

Fire water ring main laid underground shall ensure the following, namely: -
(i) Pipes made of composite material shall be laid underground.

(i) The Ring main shall have at least one metre earth cushion in open ground, 1.5 m
cushion under the road crossings and in case of crane movement area pipeline shall
be protected with concrete or steel encasement as per design requirement and in
case of rail crossing, provisions stipulated by Indian Railways shall be complied.

(iii) The Ring main shall be suitably protected against soil corrosion by suitable coating
or wrapping with or without cathodic protection.

(iv) In case of poor soil conditions, it may be necessary to provide concrete or masonry
supports under the pipe line.

Size of Hydrant Pipeline

(i) The hydraulic analysis of network shall be done at the design time. Also, whenever

fire water demand increases due to addition of facilities or extensive extension of
network, fresh hydraulic analysis shall be carried out.
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(i)
(iii)

(iv)

M G

0]

(i)

(iii)

(iv)

(9 H
(i)

(i)

(iii)

(iv)

v)

(vi)

(vii)

(viii)

(ix)

)

(xi)

The velocity of water shall not exceed 5 metre per second in fire water ring main.

Fire water ring main shall be sized for 120% of the design water flow rate. Design
flow rates shall be distributed at nodal points to give the most realistic way of water
requirements in an emergency. It may be necessary to assume several combinations
of flow requirement for design of network.

The stand post for hydrants and monitors shall be sized to meet the respective design
water flow rates.

eneral:

Fire water mains shall not pass-through buildings or dyke areas. In case of
underground mains, the isolation valves shall be located in RCC or brick masonry
chamber of suitable size to facilitate operation during emergency and maintenance.

Associated Sprinkler, foam riser or branch connections meant for storage tanks, if
applicable, shall be taken directly to the outside of tank dyke and shall not pass-
through fire wall of any adjacent tanks.

The riser connections shall be taken directly from the mains and provided with
separate isolation valve outside of dyke.

Suitable strainer shall be provided on sprinkler branch connection and shall be
located outside of dyke.

ydrant or Monitors:

Hydrants or monitors shall be located considering various fire scenario at different
sections of the premises to be protected and to give most effective service.

At least one hydrant post shall be provided at every 30 m. of external wall
measurement or perimeter of battery limit in case of high hazard areas. For non-
hazardous area, they shall be spaced at 45 m. intervals. The horizontal range and
coverage of hydrants with hose connections shall not be considered beyond 45 m.

Hydrants shall be located at a minimum distance of 15 m from the periphery of
storage tank or equipment under protection. In case of buildings this distance shall
not be less than 2 m and not more than 15 m from the face of building.

Provision of hydrants within the building shall be provided in accordance with IS:
3844.

Hydrant or Monitors shall be located along road side berms for easy accessibility.

Fixed water or water cum foam monitors on the network shall be provided with
independent isolation valves and Double headed hydrants with two separate
landing valves. Hydrants or Monitors shall be located with branch connection.

Double headed hydrants and monitors on suitably sized stand post shall be used.
All hydrant outlets or monitor isolation valves shall be situated at workable height
of 1.2 metre above ground or hydrant or monitor operating platform level.

Monitors shall be located to direct water on the object as well as to provide water
shield to firemen approaching a fire. The requirement of monitors shall be
established based on hazards involved and layout considerations.

Hydrants and monitors shall not be installed inside the dyked areas. However, as
an additional requirement, oscillating monitors may be provided in inaccessible
area within the dyke with isolation valve outside the tank farm (In cases inter
distances between tanks in a dyke or within dykes are not meeting the
requirements).

TT or Refuellers loading and unloading facilities shall be provided with alternate
hydrant or water cum foam monitor of suitable capacity and size to ensure
adequate coverage and located at a spacing of 30 M on both sides of the gantry.

The hydrants and monitors shall be located at a minimum distance of 15 M from
the hazard (that is to say the TT loading or unloading facilities) to be protected.
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12.5.3.5 Material Specifications

The materials used in fire water system shall be of approved type as indicated below,
namely:-

(@)

(b)

(©

(d)

()

()

9

Pipes: Carbon Steel as per 1S: 3589 or IS: 1239 or IS: 1978 or Composite Material or
its equivalent for fresh water service. In case saline, blackish or treated effluent water
is used, the fire water ring main of steel pipes, internally cement mortar lines or glass
reinforced epoxy coated or pipes made of material suitable for the quality of water
able to withstand the temperature and pressure shall be used. Alternately, pipes made
of composite materials shall be used. The composite material to be used may be as per
API 15LR or API 15HR or 1S:12709. In case composite pipes are used they shall be
used underground.

Isolation Valves: Gate valve or quick shut off type isolation valves made of Cast Steel
having open or close indication shall be used. Other materials such as cupro-nickel for
saline or blackish water can be used. The material of the valve shall be suitable for the
service.

Hydrants post:

Stand post - Carbon Steel

Outlet valves — Gunmetal or Aluminum or Stainless or Steel or Al-Zn Alloy
Monitors or High Velocity Long Range Water cum Foam Monitors (HVLR):

(i) Approved or listed by international certifying agencies like UL or FM or VdS or
LPC or equivalent Indian certifying agencies.

(i) The electrical or hydraulic remote-control mechanism shall be in line with
Hazardous Area Classification.

Fire Hoses:

(i) Reinforced Rubber Lined Hose shall be as per IS 636 (Type A) or Non-percolating
Synthetic Hose (Type B) or UL or Equivalent Standard.

Painting:
(i) Fire water mains, hydrant and monitor stand posts, risers of water spray system
shall be painted with “Fire Red” paint as per of IS: 5.

(if) Hose boxes, water monitors and hydrant outlets shall be painted with “Luminous
Yellow” paint as per IS: 5.

(iii) Corrosion resistant paint shall be used in corrosion prone areas.
Fixed Water Spray System
(i) In case the system is manually actuated, the isolation valve shall be located outside
the dyke for ease of access and operation.
(ii) Spray nozzles shall be directed radially to the tank at a distance not exceeding 0.6
m from the tank surface.
(iii) For Tank Truck or refuellers loading gantries specifically for those cases which
have obstructions in water throw, sprinklers should be provided.

1254 FOAM SYSTEMS:
12.5.4.1 Foam Protection

(@)

Fixed Roof Tank Protection:

Foam conveying system shall have a vapour seal chamber before the foam discharge outlet.
Features of the foam system for fixed roof protection shall be as follows, namely:-

(i) System shall be designed to create foam blanket on the burning surface in a
reasonably short period.

(if) Foam shall be applied to the burning hazard continuously at a rate high enough to
overcome the destructive effects of radiant heat.
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(iii) The vapour seal chamber shall be provided with an effective and durable seal,
fragile under low pressure, to prevent entrance of vapour into the foam conveying
piping system.

(iv) Where two or more pourers are required, these shall be equally spaced at the
periphery of the tank and each discharge outlet shall be sized to deliver foam at
approximately the same rate. Tanks should be provided with foam discharge
outlets or pourers as indicated below, namely: -

Tank Diameter in (Metre) Requirement of Foam Pourer (Minimum Nos.)

Above 18 and up to 20 2

Above 20 and up to 25

Above 25 and up to 30 4
Above 30 and up to 35 5
Above 35 and up to 40 6
Above 40 and up to 45 8
Above 45 and up to 50 10

(v) In case foam pourers are provided on tanks having diameter up to 18 m, minimum
2 nos. foam pourers shall be provided.

(vi) The estimation of number of foam discharge outlet is based on pourer capacity of
1000 Ipm at a pressure of 7 kg/sq.cm (g) upstream of educator. This can be
suitably adjusted for different pourer capacity in accordance with above. Testing of
foam pourer system shall be done by reversing the inlet so as to prevent ATF from
entering the storage tank.

(b)  Protection for Dyke area Spill Fire:
(i) Portable monitors or foam hose streams shall be provided for fighting fires in
dyked area and spills.

(i) In addition to above, medium expansion foam generators shall be provided to
arrest vapour cloud formation. Two nos. portable foam generator shall be provided
for each AFS.

12.5.4.2 Foam Application:
(@)  Application Rate:

The minimum delivery rate for primary protection based on the assumption that all
the foam reaches the area being protected shall be as indicated below, namely:-

(i) For cone roof tanks containing liquid hydrocarbons, the foam solution delivery rate
shall be at least 5 Ipm/ sqm of liquid surface area of the tank to be protected.

(ii) In determining total solution flow requirements, potential foam losses from wind
and other factors shall be considered.

(b)  Duration of Foam Discharge:

The equipment shall be capable of providing primary protection at the specified

delivery rates for the following minimum duration, namely:-

(i) Tanks (fixed roof) containing Class 'B' product: minimum duration shall be 65
minutes, and,;

(if) Where the system's primary purpose is for spill fire protection such as dyked area
and non dyked area (such as TT or refuellers, ): the minimum duration shall be 30
minutes.

(c)  Water for Foam Making:

(i) Water quantity required for making foam solution depends on the percent
concentration of foam Compound. Foams in normal use have a~ 1% to 6%
proportioning ratio. However, foam supplier data shall be used for determining
water requirement.
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(d)  Foam Quantity Requirement:
Foam quantity requirement shall be calculated as given below, namely:-
(i) For locations aggregate capacity upto 30,000 ki (Single contingency):

Foam solution application at the rate of 5 Ipm/ sgm for the liquid surface of the
single largest cone roof tank.

(ii) For locations aggregate capacity more than 30,000 kl (Double contingency).
(Assume, two cone roof tank farm are the two largest simultaneous fire risk in a
double contingency Installation for the purpose of foam requirement);

A. Foam solution application at the rate of 5 Ipm/ sqm for the liquid surface of
the single largest cone roof tank.

B. Two hose streams of foam each with a capacity of 1140 Ipm of foam
solution.

()  Foam Compound Storage:

(i) Foam compound should be stored as explained in 1S-4989 or UL-162. Alcohol
Resistant Foam shall be used for handling methanol, ethanol or furfural fires.
Minimum 1000 litres of Alcohol Resistant Foam compound shall be maintained at
the AFSs handling methanol.

(if) Shelf life of foam compound shall be taken from manufacturer’s data. Foam
compound shall be tested periodically as per OEM guidelines to ensure its quality
and the deteriorated quantity replaced. The deteriorated foam compound can be
used for fire training purposes.

(iif) Care shall be taken to avoid mixture of two or more different grades or batches of
foam in a foam storage tank. In such cases foam shall be tested on yearly basis to
check its efficacy and record maintained.

(iv) For details of type of tests and their periodicity, refer IS 4989 or UL-162 or
Equivalent Standard.

(v) Quantity of foam compound equal to 100% of requirement as calculated as per
method applicable should be stored in an AFS.

12.5.5 SCADA or SERVER Room Protection:

(@) SCADA or server room provided for location having pipeline receipt should be
protected by Clean Agent Fire Extinguishing System.

(b)  Persons should be evacuated from the areas before the clean agent fire extinguishing
system comes into operation.

(c) Each hazard area to be protected by the protection system independently. The time
needed to obtain the gas for replacement to restore the systems shall be considered as
a governing factor in determining the reserve supply needed. 100% standby containers
shall be considered for each protected hazard. Storage containers shall be located as
near as possible to hazard area, but shall not be exposed to fire. Storage containers
shall be carefully located so that they are not subjected to mechanical, chemical or
other damage.

(d)  All the components of the system shall be capable of withstanding heat of fire and
severe weather conditions.

12.5.6 First Aid and Fire Fighting Equipment :
12.5.6.1 Emergency Trolley and Emergency Kit:

(@ A trolley containing Fire Proximity Suit, BA Set, Water Jel Blanket, Resuscitator,
First Aid Box, Stretcher with blanket, Spare fire hoses, Special purpose nozzles, Foam
branch pipes, Explosive meter, Emergency trolley shall be provided at AFSs.

(b)  The aforesaid emergency trolley and emergency kit- emergency shall be readily
available at AFSs at the Aviation Fuel Station. All the items of the kit shall be kept on
a trolley specifically designed for the purpose.
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(©

For all other AFSs, Fire Proximity Suit, Water Gel Blanket, Resuscitator, First Aid
Box, 2 nos. 10 or 9 kg DCP fire extinguishers, Safety helmets, Fire buckets, shall be
placed at an easily accessible location inside the AFS.

12.5.6.2 Portable Fire Extinguisher Specification:

(@)

(b)
(©
(d)

(€)

()
©)

(h)

(M)
0)

(k)

All fire extinguishers shall conform to respective IS or UL or equivalent codes, that is
to say10 or 9 Kg DCP Type (IS: 15683 or UL 299), 4.5, 6 or 8 Kg CO2 Type (IS:
2878 or UL 154) and 25, 50 or 75 Kg DCP Type (IS: 10658 or UL 299) and bear ISl
or UL mark. BIS or UL or Equivalent certificates of all extinguishers shall be
maintained at the location.

Extinguisher should be selected, based on factors like flow rate, discharge time and
throw in line with IS: 2190.

The Dry Chemical Powder used in extinguisher and carbon dioxide gas used as
expelling agent shall be as per relevant IS or UL or equivalent code.

Dry chemical powder, should be selected based on the typical properties such as
Apparent Density (0.65 £0.05), Fire Rating (144B), Thermal Gravimetric Analysis
(with decomposition at around 250°C) and foam compatibility.

Spare CO2 cartridges and DCP refills or buffer stocks of stored pressure vessel type
fire extinguishers as required based on their shelf life should be maintained. However,
minimum 10% of the total charge in the extinguishers should be maintained at the
location.

Portable fire extinguishers shall be located at convenient locations and are readily
accessible and clearly visible at all times.

The sand buckets shall have round bottom with bottom handle having 9-liter water
capacity conforming to IS: 2546 or equivalent specifications. The sand stored in
bucket shall be fine and free from oil, water and rubbish.

Rain protection of suitable design should be provided for all extinguishers and sand
buckets.

The maximum running distance to locate an extinguisher shall not exceed 15 m.

The extinguisher shall be installed in such a way that its top surface is not more than
1.5m above the floor or ground level.

The number of extinguishers at various locations shall be provided as per paragraph
5.5 of Part E of this Schedule..

12.5.6.3 Wheeled Fire Fighting Equipment

For AFSs having above ground product storage tanks of diameter larger than 9 m,
following firefighting equipment shall be provided, namely: -

Size of AFS (In KL) Water or Foam Monitor (Nos.)

Having aggregate capacity of 1000 KL NIL

Having aggregate capacity up to 10,000 KL | Minimum 2 Number of suitable capacity

Having aggregate capacity more than 10,000 | More than 2 Numbers of suitable capacity

KL

12.5.6.4 Foam compound trolley 200 or 210 liters shall be provided as under, namely: -

Tank diameter (In m) Water or Foam Monitor
(Nos.)

Upto24m 1 no.

24m-30m 2 nos.

Above 30 m 3 nos.
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12.5.6.5 Other Safety and PPE Gadgets required for the locations:

Minimum fire accessories to be provided in a location without fire hydrant system are as
follows, namely:-

Sand drum with scoop : 4 Nos.

Safety helmet

: 1 No. per person.

Stretcher with blanket : 2 Nos.

First Aid box 1 No.

Rubber hand gloves : 2 Pairs.

Explosimeter :1 No.

Fire proximity suit : 1 Suit.

Resuscitator : 1 No.

Electrical siren (3Km range) : 1 No.

Hand operated siren : 1 No.

Water jel blanket : 1 No.

Red & Green flag-fire drill : 2 Nos. in each colour.

Self-Carrying Breathing Apparatus Set (30 minute capacity): 2 set with spare cylinder.

12.5.7 Emergency shut Down (ESD)or Emergency Shutdown Button (ESB) system :

12.5.7.1 The ESD or ESB shall be provided in SCADA room as well as at strategic location. ESD or ESB
system shall be operated through push buttons or wireless connection. While ESD will actuate
overall shutdown for location having Hydrant Refueling system and ESBs shall actuate shutting
down of Product pumps and compressors.

12.5.7.2 Actuation or pressing of any ESD shall initiate following actions, namely:-

(@)
(b)
(©

Shutdown of all operations.

Power Shutdown.

Process Shutdown shall include the following, namely:-
(i) To stop all unloading and delivery pumps;

(i) Barrier gates and access control system to open; and

(iii) Al MOVs to close.

12.5.7.3 Power Shutdown shall initiate the following, namely:-

(@)

(b)

(©

Trip all the panels other than Emergency panel. The Emergency panel should host
Siren, bore wells, critical High Mast tower lights outside the licensed area, security
cabin, critical lights in unloading or Refuellers loading area, Admin block, MCC room
and power to the control room or Automation system.

There should be interlock between ESD for operations shut down and ESD for Power
shut down so that full power shut down takes after a time lag required for closing the
MOVs and full closure of valves shall be ensured. The time lag shall be location
specific.

At pipe line receipt locations alarm signal should be exchanged between the two
control rooms so that necessary actions are taken by the operating personnel at both
ends.

12.5.7.4 Inspection and Testing: The system shall be checked during each fire drill conducted with full
system shut down and records shall be maintained.

12.5.8 Fire Protection system: Inspection and Testing:

(@)  The fire protection equipment shall be kept in good working condition all the time.
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(b)  The fire protection system shall be periodically tested for proper functioning and logged for
record and corrective actions.

12.5.8.1 Fire water pumps:

(@)

(b)

(©

(d)

(€

Every pump shall be test run for at least half an hour or as per OEM guidelines,
whichever is higher twice a week at the rated head and flow.

Each pump shall be checked, tested and its shut-off pressure shall be observed once in
a month.

Each pump shall be checked and tested for its performance once in six months by
opening required numbers of hydrants or monitors depending on the capacity of the
pump to verify that the discharge pressure, flow and motor load are in conformity with
the design parameters.

Each pump shall be test run continuously for 4 hours at its rated head and flow using
circulation line of fire water storage tanks and observations relating thereto shall be
logged once a year.

The testing of standby jockey pump, if provided shall be checked weekly. Frequent

starts and stops of the pump indicate that there are water leaks in the system which
should be attended to promptly.

12.5.8.2 Fire water ring mains:

(@)

(b)

(©

The ring main shall be checked for leaks once in a year by operating one or more
pumps and keeping the hydrant points closed to get the maximum pressure.

The ring mains, hydrant, monitor and water spray header valves shall be visually

inspected for any missing accessories, defects, damage and corrosion every month and
records thereof shall be maintained.

All valves on the ring mains, hydrants, monitors and water spray headers shall be
checked for leaks, smooth operation and lubricated once in a month.

12.5.8.3 Fire water spray system:

@)
(b)
(©

Water spray system shall be tested for performance that is to say its effectiveness and
coverage once in six months.

Spray nozzles shall be inspected for proper orientation, corrosion and cleaned, if
necessary, at least once a year.

The strainers provided in the water spray system shall be cleaned once in a quarter and
records thereof shall be maintained.

12.5.8.4 Fixed and semi fixed foam system:

(@)
(b)

Fixed or Semi fixed foam system on storage tanks should be tested once in six months
and such testing shall include the testing of foam maker or chamber.

The foam maker or chamber should be designed suitably to facilitate discharge of
foam outside the cone roof tank and after testing foam system, piping should be
flushed with water.

12.5.8.5 Clean agent system:

@)
(b)

Clean agent fire extinguishing system should be checked as below, namely: -

Agent quantity and pressure of refillable containers shall be checked once every six
months; and

The complete system should be inspected for proper operation once every year (refer
latest NFPA for details of inspection of various systems).

12.5.8.6 Hoses:

Fire hoses shall be hydraulically tested once in six months to a water pressure as specified
in relevant IS or UL or equivalent codes.

12.5.8.7 Communication system:

Electric and hand operated fire sirens should be tested for their maximum audible range
once a week.

12.5.8.8 Fire water tank or reservoir:

(@)

Above ground fire water tanks should be inspected externally and internally.
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(b)

The water reservoir shall be emptied out and cleaned once in 3 years, but floating
leaves, material or algae, if any, shall be removed once in 6 months or as and when
required.

12.5.8.9 Fire extinguishers:

Inspection, testing frequency and procedure for fire extinguishers should be in line with
design standard.

12.5.9 ERDMP (Emergency Response and Disaster Management Plan):

12.59.1 A comprehensive ERDMP shall be developed in accordance to the Petroleum and Natural Gas
Regulatory Board (Codes of Practices for Emergency Response and Disaster Management Plan
(ERDMP)) Regulations, 2010 (PNGRB ERDMP Regulations, 2010) and the copies of the
ERDMP shall be available to all personnel in the installation.

12.5.9.2 Mock drills and Mutual aid:

(@)

(b)

(©
(d)
©)
)

Written mutual aid arrangements shall be worked out by locations to facilitate
additional help in the event of Level-Il and level-I1l emergencies by way of rendering
manpower, medical aid or fire fighting equipments, as per Petroleum and Natural Gas
Regulatory Board (Codes of Practices for Emergency Response and Disaster
Management Plan) (ERDMP ) Regulations, 2010 as amended from time to time.

The mutual aid arrangement shall be such that the incident controller of the affected
installation shall be supported by neighboring industries on call basis for the support
services materials and equipment already agreed. Further, all such services deputed by
member industry shall work under the command of the site incident controller of the
affected installation.

Mutual aid associations shall conduct regular meetings, develop written plans and test
the effectiveness of their plans by holding drills.

Fresh agreement shall be made on expiry of 2 years or whenever there is change in the
signatories to the agreement.

Quarterly meeting of Mutual Aid members shall be conducted and the minutes shall
be recorded and the minutes shall be reviewed in the subsequent meetings.

Arrangement of mutual aid scheme with the local airport operator or authority and
sharing of firefighting with neighboring agencies should be ensured.

12.5.10 Combined AFS With LPG or POL Facilities or Retail Outlets in the same premises:

The common water storage facility for fire-fighting purpose may be shared between AFS, POL
terminal or depot under following conditions, namely:-

(@)

(b)

(©

(d)

(e)

AFS located within POL or LPG facility shall meet the design, layout and fire
protection system requirements of combined facilities and have common boundary
wall and ownership of both the facilities under same company.

In case AFS is an integral part of the LPG installation, then the fire-fighting facilities
shall be adequate to meet the respective fire-fighting requirements of LPG and AFS
regulations.

The responsibility of maintenance of these tanks and maintaining the water level in the
storage tank at all the time shall rest with occupier of POL or LPG or Retail Outlet
with whom AFS will be located facility.

For AFSs located adjacent to an existing LPG bottling plant, POL terminal or depot or
retail outlet requirement of fire-fighting facilities, safety distances shall be guided as
per details given in these regulations. The common water storage facility for
firefighting purpose may be shared between AFS and LPG bottling plant.

The fire pump house may be common or separate.

12.6 Vehicle Management System:
12.6.1 Qualification of Driver:

(@)

(b)

The drivers shall hold a valid driving license for type of vehicle to be driven and they
shall be authorized to drive vehicle carrying specific class of product under local
dangerous goods regulations.

The regulations of airport with regard to qualification and experience of driver shall
prevail.
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“PART K:
(Lube manufacturing and filling plants)
13.0 Applicability:
For Lube manufacturing and filling plants across the country falling under the scope of these
regulations: Part A (Design and Layout), Part B (Design Considerations), Part C (Safe Operating
Practices), Part E (Fire Protection and Prevention Facilities) and Part F (Maintenance and inspection) of
this schedule shall be superseded by this Part and remaining parts that is to say, Part D (Commissioning

or De-commissioning of facilities), Part G (Competence Assurance and Assessment), Part H (Vehicle
Management System) and Part | (Safety Management System) shall hold good.

13.1 Scope:

This part lays down minimum safety requirements in design, layout, automation, storage, loading or
unloading, packaging, inspection and maintenance, fire protection of lube manufacturing and filling
plants including standalone packing and fillings units with or without blending facilities.

13.2 Installation Layout:
13.2.1 Layout Philosophy:

Following philosophy should be adopted in layout of a Lube manufacturing and filling Plant,
namely:-

(@)  Quantitative Risk Assessment should be carried out at the layout stage with an
objective to arrive at any specific mitigation measures required for Hazards
identification. Risk reduction or mitigation measures should be given due credit.

(b)  Risk assessment should include societal risk (if any). The outcome should guide in
preparation of onsite or off-site emergency plan. Further, emergency response disaster
management plan (ERDMP) should be made in line with requirement of PNGRB
ERDMP Regulations, 2010 and its latest amendments.

(c) Quantitative Risk Assessment (QRA) should be done whenever major additions in

facilities (such as addition of major storage facility, new process unit block) or major
demographic changes in the surrounding of plant areas takes place.

(d)  Two approaches from the highway or major road should be provided, one for normal
movement and other for emergency exit. Both these approaches should be available
for receipt of assistance in emergency. Minimum road width should be 3.5 m for one-
way vehicular movement.

(e)  Alternative access should be provided for each block so that it can be approached for
firefighting in the event of blockage on one route.

f Road widths, gradient and turning radius at road junctions should be designed to
facilitate movement of the largest fire-fighting vehicle envisaged in the event of
emergency.

(9)  Physical segregation should be provided between operating and non-operating area.
Segregation should be minimum 1 m height either in the form of chain link fence or
brick wall or combination of both. Entry to operating area should be through security
access control only, that may be either manual or using technology.

(h)  Various additives should be stored within the blocks in separate demarcated area with
required fire protection as per MSDS.

13.2.2 Layout of Facilities:

To prepare a layout, information should be collected on all applicable affecting aspects and not
limiting to following, namely:-

(&)  Storage tanks and utility requirements.

(b)  Product receipt or dispatch and mode of transport (Rail, Road, Pipeline, Tanker or
Barge).

(c)  Warehouses, storage areas for additives, containers, packaging bitumen or asphalt, and
other open storage areas like scrap yards and dumping ground.

(d)  Chemicals or Toxic chemicals storage, Sludge, hazardous waste storage or disposal
facilities.

(e)  Service buildings, fire station and allied facilities.
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U]
()
(h)

0]
0)
(k)
0]
(m)
(n)

Site topography including elevation, slop, and drainage.
Meteorological data.

Bathymetric data (such as high tide level, surge wave height) for installations in
coastal areas.

Seismic data and probability of Tsunami in coastal areas.

Highest flood level in the area, water table, natural streams or canals.
Approach roads for functional areas.

Aviation considerations to and from adjacent facilities.
Environmental considerations.

Statutory requirements.

13.2.3 General Consideration

While locating the va:rious facilities, the following should be considered, namely:-

(@)
(b)

(©

(d)

()

)

(9)

(h)

0)

(k)

V)

Layout of blocks or facilities should be in sequential order of process flow.

The process operations like blending, and packaging operation should be carried out
under the common block or shed. Separate block for boiler or heating unit should be
provided. Refer Table -1 in Part J of this Schedule- for separation distance between
blocks and between units within the block.

Plant elevation should be higher than the outside boundary surroundings and approach
roads inside the plant area should be on higher ground to avoid flooding.

Process units, tank farm, bulk loading or unloading gantry or platform, filling, boiler
unit or other heating unit, solid storage, additive storages, Effluent Treatment Plant
(ETP) or OWS and utilities should be located on high ground to avoid flooding.

Fire control room should be earmarked or located in non-operating area, upwind
(Majority of the year) of lube oil storage, handling, blending, filling or storage area
and at a distance (refer table) from potential leak sources. It should not be located on a
lower level than surrounding plant area and tank farms. Fire control room may be in
the security room or administrative building.

Utility facilities should be located in separate blocks. However, air compressor can be
installed in the boiler house in same block.

Overhead power transmission lines should not pass over the plant processing and
operating areas including the truck parking areas. In case, the power transmission lines
are passing through non- operating areas, horizontal and vertical clearance should be
in line with the Central Electricity Authority.

High Tension (HT) line and HT sub-stations should be terminated or located outside
the operating area.

Truck (bulk and packed) movement inside the plant should be kept minimum and for
this purpose the truck loading or unloading facilities should be located at a safe
distance near the gate meant for its movement and should be oriented to provide one-
way traffic pattern for entrance and exit. Positioning of truck at loading unloading
facilities inside the plant should be in drive out position for easy escape in case of
emergency.

A designated platform should be provided suitably at the main entrance exit gate,
inside the location, for the purpose of checking road taker safety fittings or documents
to avoid any obstruction for other vehicular movement in normal or emergency
situation.

Surface drainage should be provided in the plant and drainage from each operating
blocks or facility should be routed to OWS or ETP. The drains should always be
maintained operable and clean.

Effluent Treatment Plant should be located at a distance as per Table -2 in Part -J of
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(m)

(n)

(0)

(p)

(a)

Q)

(©)

(®)

(u)

v)

(W)

this Schedule-. This should be closer to disposal point (to outside storm drain) by the
side of the boundary and at lower grade to facilitate gravity flow of effluent from other
operating facilities.

Roads should be provided in a symmetric manner to serve all areas requiring access
for the operation, maintenance, and firefighting. At least two approaches should be
provided for each operating area.

Smoking booths shall not be allowed inside the plant area.

Firewater storage and firewater pump house should be located upwind of lube or
hydrocarbon storage and handling facilities with straight approach from non-operating
area to enable easy receipt of mutual aid and make up water assistance or
replenishment.

The provision shall be made to receive the water from other sources including mutual
aid or sharing of water directly into fire water storage tanks. Provision should also be
made to receive water in an underground tank and lifting or diverting to main water
storage tanks.

All buildings which are not related to direct plant operation should be located at
upwind of lube or hydrocarbon storage and handling facilities. These should be
located outside the operating area. These areas include administrative building,
canteen, security or access control gate, emergency control room. Location of such
facilities shall be based on Risk Assessment.

Congestion inside the plant area because of buildings, structures, pipelines, trees shall
not be allowed. Such addition of facilities in existing plant shall be decided based on
Quantitative Risk Assessment.

While selecting location of laboratory, due consideration shall be given for hazards
from main plant or unit facilities assessed through Risk Assessment. Floor should be
resistant to fire and chemicals and made anti-skid. There should be no fittings on the
floor that would hinder or obstruct free movement. Sinks and drains should be made
of chemically resistant material and the drains should be properly trapped and vented.
Final discharge to storm water drain shall be through neutralization pitend-

(i) The laboratory shall have segregated storage of materials in various categories
such as inflammable hydrocarbon samples in -bulk, toxic, reactive such as
chemicals and re-agents, retention samples in non-bulk. Compressed gas cylinders
shall be chained or strapped and placed outside the laboratory in a well-ventilated
shed. This area shall be readily approachable for material handling or firefighting.

(if) Effective ventilation that is to say, forced ventilation or air turbo ventilation and

single pass once through type shall be considered with about 10-12 changes of
whole air per hr. Emergency exits shall be provided at strategic locations. Each
laboratory shall have two easily accessible, hindrance free exits. Doors shall open
in the direction of the exit.

Turbo or forced ventilation shall be considered for enclosed or confined process or
utility blocks.

Various additives (non-bulk), within blocks, shall be stored at the demarcated area
based on requirement of fire protection system and application as per respective
Material Safety Data Sheet. Additives falling under Class A or Class B shall be stored
separately (duly marked) with suitable fire protection.

Electrical fittings and fixtures for empty package storage area (HDPE or PE or PET or
PFTE) containers, cartons and labels should be flame proof type. Laboratory storing
inflammable materials shall have designated or demarcated area for storage of
hazardous products.

All electrical cables shall be laid through conduit or cable trench. The designated cable
route should be having route markers as per applicable Rules.
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)

Storage of sludge inside the plant or its disposal strictly should be as per concerned
State Pollution Control Board’s norms.

13.2.4 Layout of Storage Tanks:
13.2.4.1 Dyke Enclosure:

(@)

(b)

(©

(d)

(€)

()

(9)

(h)

(i)

0)

Storage tanks for excluded petroleum product shall be located in dyked enclosures.
Each dyke shall have roads all around for access for normal operation and
maintenance as well for emergency handling.

For excluded product, the capacity of the dyked enclosure should be based on spill
containment and not for containment on tank rupture. The minimum height of dyke
wall shall be 600 mm.

Where Petroleum class-C is stored in separate dyke or along with excluded product,
the enclosure capacity shall be constructed for containment of the largest tank content.
The height of the enclosure wall shall be not less than one metre.

The dyke wall made up of earth, concrete or solid masonry shall be designed to
withstand the hydrostatic load.

The dyke enclosure wall and dyke inside area shall be constructed leak proof or
impervious to prevent ground pollution.

Dyke enclosure (entire area of the dyke) should have impervious layer of suitable
material such as EPDM (ethylene propylene di-monomer) liner or polyethylene sheet
or PCC or RCC to prevent the ground water contamination.

The dyke and the enclosures shall be inspected for cracks, visible damage every six
months (pre and post monsoons) and after every major repair in the tanks or dykes so
as to keep it impervious. Following should be done , namely:—

(i) Piping through dyke wall, if any, shall be properly sealed to make dyke

impervious.
(i) The dyke area shall have proper slope outward of tank pad towards the inner
periphery of the dyke enclosure to prevent reverse flow.

Earth-pits shall be provided outside of Dyke area and strips buried under the earth
except at termination points from a shortest possible distance. The earthing lay out
diagram of each facility should be displayed near the facility for ease of
understanding.

Pumps and pipe racks should be located outside dyke areas by the side of roads. The
same shall not be applicable for excluded products.

Horizontal above ground tanks, irrespective of product class, mounted on pedestals
shall meet the following, namely: -

(i) Dyked enclosure shall contain the largest tank capacity.

(ii) Separation distance between adjacent tanks shall be (D+d)/4 or minimum 3 m
whichever is higher.

(iif) Separation distance from adjacent facility or boundary shall be minimum 15 m.
(iv) Minimum two manholes having minimum size of 600 mm.

(v) All tanks shall have either individual or common stairs with toe guards and hand
railing. Emergency exit or stair should be considered.

(vi) Drain from dyked enclosure shall be routed to ETP or OWS.

(vii) Vents shall be located or terminated at a minimum height of 4 m from the ground

level.

(viii) The open end of free vent pipe shall be covered with two layers of non- corrodible

metal wire gauze having not less than 11 meshes per liner centimetre and shall be
further protected from rain by hood or by suitably bending it downward.

(ix) The petroleum product shall enter a tank through closed piping system or coupled
electrically continuous and sound hose.
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(k)  Under Ground Tanks, irrespective of product class, shall meet the following, namely: -

(i)

(i)

(iii)

(iv)
v)

(vi)
(vii)

(viii)

(ix)

Inter tank distance for UG tanks shall be (D+d)/4 or minimum 1.5 m, whichever is
higher.

A minimum of 3 m clear distance around the tank shall be maintained (from
structures or boundary wall).

Minimum burial depth under the earth should be 300 mm and the manholes or
gauge pipe should be 300 mm above the ground level.

Minimum two manholes having minimum size of 600 mm.

Embankment wall of minimum 300 mm height shall be provided in the UG tank
farm area to contain accidental overflow or spillage and area shall be paved.

Drain from UG tank farm shall be routed to ETP or OWS.

Vents shall be located or terminated at a minimum height of 4 m from the ground
level.

The open end of free vent pipe shall be covered with two layers of non- corrodible
metal wire gauze having not less than 11 meshes per liner centimeter and shall be
further protected from rain by hood or by suitably bending it downward.

The petroleum product shall enter a tank through closed piping system or coupled
electrically continuous and sound hose.

() Depending upon saline or corrosive nature of water or weather, suitable corrosion
protection measures shall be considered for storage tanks, pipelines and other
facilities.

13.2.4.2 Grouping of Tanks:

(@)  Grouping of tanks in a dyke: Storage tanks should be grouped in a dedicated dyke

according to their respective classification of petroleum product. For example,

excluded product and other than excluded products should be stored in separate dyked
enclosure.

(b)  In case, different class of products are stored in any combination of product
classification, then, when excluded petroleum is stored with other class of product in
same dyke, applicable fire protection shall be considered based on flash point of
different class of products and fire protection for lower flash point product shall be
applicable for all other tanks in that dyked enclosure

(c)  Tanks should be arranged in maximum two rows so that each tank is approachable
from the road around the tank farm enclosure. This stipulation is not applicable for
tanks storing excluded products, however, tanks in middle rows not covered by
hydrant, or monitors from outside of dyke, shall be considered with elevated monitors
or oscillating monitors for adequate water coverage.

(d)  To meet the objective, the peripheral drain of the plant shall be provided with sluice
gates at the exit point where from drain goes outside of boundary. Pipelines if any
entering or exiting the plant boundary shall be sealed properly.

13.2.4.3 Fire Break Walls Inside Dyke Enclosure:

@) In a dyked enclosure where more than one tank is located, fire break walls of
minimum height shall be provided to prevent spills from one tank endangering any
other tank in the same enclosure as per following, namely: -

(i)

(i)

For excluded petroleum product storage andfor the provision of firewall, a group
of small tanks with aggregate capacity not exceeding 5000 ki shall be treated as
one tank for the provision of firewall. The height of fire wall should be minimum
300 mm.

For other than excluded product storage, a group of small tanks each not exceeding
9 m diameter and in all not exceeding 5000 kl in capacity shall be treated as one
tank for the provision of fire wall. The height of fire wall should be minimum 600
mm.
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(b)

Drains inside the dyke area, if passes through fire break wall, shall be isolated suitably
by providing valve.

13.2.4.4 General:

(@)

(b)

(©

(d)

(€

(®

The tank height shall not exceed one and half times the diameter of the tank or 20 m
whichever is less.

All Piping from or to any tank shall run directly to outside of dyke to minimize piping
within the enclosures.

Piping design inside tank dyke area should ensure easy accessibility for any operations
in the tank farm. Elevated Catwalks above the height of the dyke wall shall be
provided for safe access and exit in case of normal or emergency situations. The
catwalks shall run at the same level and terminate directly outside the dyke.

No part of the dyked enclosure shall be below the level of surrounding ground
immediately around the outside of dyke area.

The minimum distance between a tank shell and the inside toe of the dyke wall shall
not be less than half the height of the tank.

Properly laid out road shall be provided for easy access on all four sides of each dyke
for normal and emergency use.

13.2.5 Layout of Sub-station:

(@)

(b)

(©

The main sub-station floor shall be raised above grade level and the space below the
sub-station floor (cellar) shall be utilized for installation of cable trays. The bottom of
cable trench entering the cable cellar shall be kept minimum 150 mm grade level. In
case the cable cellars provided from top, the cable tray entering the substation shall
have provision to arrest rainwater from outside. Every substation shall have a
minimum of two.

exits. These exits shall be located at opposite ends of the building, to prevent the
possibility of operating personnel being trapped in case of fire. The doors should open
outward and be equipped with exit signs. For existing plants, all effort shall be made
to meet the guidelines, provided in this paragraph 13.2.5.

The roof shall be given adequate water proofing treatment to ensure that rainwater
does not seep into the sub-station.

13.2.6 Protection of Facilities:

(@)

(b)

(©

(d)

©

(®

Properly laid out roads around various facilities shall be provided within the plant for
smooth access of fire tenders, in case of emergency.

The boundary wall shall be constructed as per the directives of the government of
India, in the Ministry of Home Affairs or any other Government directive. In any case
the boundary wall shall be of minimum 3m height with V or U or X shaped barbed
wire fencing on top of the wall with 600 mm diameter concertina coil on top (in V or
U or X shaped fencing).

The emergency gate shall be away from the main gate for evacuation of vehicles and
personnel in emergency and shall always be kept available and free from obstruction.

CCTV shall be installed in plant area covering entry or exit gate, periphery of
installation and all critical operating areas which should be monitored continuously.
CCTV monitoring station shall be provided in control room, Security cabin and in-
charge room.

The storage tank bottoms may be protected against soil corrosion by providing
suitable cathodic protection system based on requirement and maintained (if provided)
in sound working condition.

Truck parking area based on fleet size shall be provided adjacent to the plant gate with
following facilities, namely:-

(i) Segregation of parking area through chain link fence or boundary wall.
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(ii) Separate entry and exit gate with security control.

(iii) Parking lane demarcation or slotting to ensure independent drive out position
parking for quick evacuation in the event of emergency.

(iv) Suitable fire protection facility through hydrant or monitors shall be considered at
least from two sides of the parking lot.

13.2.7 Separation Distances :
13.2.7.1 Between Storage Tanks and Offsite Facilities

(@  For lube manufacturing plant storing excluded products, minimum separation

distances between various facilities shall be as per Table-1. The table shall be read in
conjunction with the notes specified with the table.

(b)  For Class—C petroleum, if stored in separate dyke or along with excluded product, in

lube manufacturing and filling plant, Table—1 of this part shall be applicable for the
purpose of separation distances between various facilities.

(c)  Separation distances between the nearest tanks located in separate dykes shall not be

less than the diameter of the larger of the two tanks or 30 metre, whichever is more.

(d)  For facilities where inter distance is not meeting in existing locations, necessary

Quantitative Risk Assessment (QRA) carried out and suggested control or mitigation
measures shall be implemented.

(e)  The layout shall also take into account findings or recommendations of Risk Analysis

or Assessment study, which should be carried out at all the stages of facility
development process.

13.2.7.2 Between Other Blocks or Equipment:

Table -2 of this Part shall be followed for inter-distances between various facilities
within the Process Block. The said Table shall be read in conjunction with the notes
specified with the Table.

Table-1

Separation distances between various facilities (between storage tanks and offsite facilities):

# From/To 1 2 3 4 5 6 7 8 9 10 11 12 13
30 15 or
1 Process Block (Noted) 15 15 30 30 20 30 1530 | 15 | 15 | 30 6(Note-
5)
Storage tanks in 0.5
15* 20*
p | tankfarm area 15 x | 15 | 30 Dor 15|30 | 15 | 15 | 30 15
(Excluded/Class 30** | min | 30**
C) 20
Bulk loading,
i 15* 20*
3 | unloading gantry 15 15 | x |30 20 15|30 | 15 | 15 | 30 15
(excluded, class 30** 30**
C)
Fire Engines,
4 30 30 30 X 30 6 6 6 | 30 X 6 X 15
water tanks
_ 15* | 15*
5 Boiler house 30 30 X 15 15 6 30 6 15 | 30 X
30** 30**
0.5
D
6 Boundary wall 20 or 20 6 15 X X 6 15 X X X 15
min
20
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# From/To 1 2 3 4 5 6 7 8 9 10 |11 |12 |13

Admin Building, 20% 20*
7 Fire Control 30 6 15 X X 15 | 15 X X X 15

30** 30**
Room, Canteen

Cooling Tower

DM, RWTP 15 15 15 6 6 6 15 X 6 6 15 6 15

OWS, API
9 separator or 30 30 30 30 30 15 15 6 X 15 | 15 | 15 15
Sludge pit

10 Ele(_:trlcal sub 15 15 15 X 6 X X 6 15 X X X 15
station

11 | Warehouse 15 15 15 6 15 X X 15115 | X X 6 15

Fire Station (Fire
tender,

12 | Ambulance 30 30 30 X 30 X X 6 | 15 X 6 X 15
and like other
devices)

i i 15or
13 Thermic Fluid 15 15 15 X 15 15 15| 15 | 15 | 15 | 15 X

Heater 6(Note-5)

* Indicates inter distance for excluded Class.
** Indicates inter distance for Class- C.

Table-2
Inter-distances between various facilities within the Process Block:
i From/ To 1 2 3 4 5 6 7 8 9
1 Process control room X X 6 6 35 35 6 6 6
2 QC Lab X X 6 6 3.5 35 6 6 6
) 3
3 Blending Kettles 6 6 35 35 35 6 6 6
(Note-3)

Intermediate or Finished
Product storage

5 Filling Nozzle 35 35 35 35 X 35 35 35 6
6 Drum Empty Unit 35 35 35 35 35 X 35 35 35
. . 35
7 Packaging Material 6 6 6 6 35 35 35 6
(Note-3)
8 Packed Material Storage 6 6 6 35 3.5 35 35 X
9 Package Container Loading 6 6 6 6 6 35 6 6 X
NOTE:

General Note to Tables -1 and 2

1. All distances are in metre. “X” indicates any suitable distance for constructional, operational and maintenance
requirement as per good engineering practice.

2. All distances shall be measured between the nearest points on the perimeter of each facility except (i) in case of
tank vehicle loading or unloading area where the distance shall be from the Centre of nearest bay. (ii) The
distances given in case of storage tanks are from the shell of the tank.

3. The distance specified is between two sub-units or facilities in the same Process Block.
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Separation distances between two Process Blocks shall not be less than 30 m. In case of space constraints, the
distance can be reduced, provided hydrants are placed at a minimum distance of 20m from the respective
process Blocks on both sides.

. Thermic fluid unit within the process block shall have clear distance of 6 m from other facilities in the same

process unit. Thermal fluid heater unit and Boiler unit can be in the same block.

Specific note to Tables — 1 and 2:

1.

For a process control room attached to single process unit like lube blending unit, the minimum separation
distance shall be 6 m from the nearest vessel. Each process control room shall have separate emergency exit.

2. The distance specified in Tables above is minimum.

3. Building within the blocks for operational or maintenance requirements shall not be considered as

administrative building for the purpose of inter-distances.

Mezzanine floor is provided for storage of input packaging material and to feed the same to filling nozzles. The
Mezzanine floor, if required can be constructed above the can filling machine or nozzles. In such cases,
electrical fittings inside the cellar above the Mezzanine floor should be flame proof type. Necessary fall
arresting protection such as railings or guards, shall be in place to avoid any accidental fall of personnel while
working inside the cellar above the Mezzanine floor.

13.3 Design Considerations:
13.3.1 Design of Storage Tanks:
13.3.1.1 Tank Design:
(@)  Selection of type of tank generally depends on ambient conditions and the product
handled.
(b)  For designing of storage tanks APl STD 650 or APl 620 or IS 803 or 1S 10987 shall
be followed based on the type of the tank.
(c) Tank bottoms should be of cone up or cone down ("Apex down™) based on
requirement and product handled.
13.3.1.2 Tank Appurtenances:
(@)  Handrails and toe guards shall be provided around the roof for safe movement of
personnel for tank dipping, inspection, maintenance.

(b)  Above ground or horizontal tanks shall have access to their roofs by means of a ladder
or staircase constructed and attached to the outer tank shell. An alternate, emergency
access or escape ladder or staircase may be constructed based on site specific or user
requirement.

(c)  Stairs should be made of grating. All staircases shall have resting or landing platform
for every 5 m height. The landing platform as well as individual stairs or ladders shall
be provided with toe guard. The stairs or ladders shall have suitable hand railings on
both sides.

(d)  Number of manholes shall depend on diameter of the tank and code followed for
construction of tanks. Each manhole shall be of suitable sized and provided with hold
down handle for ease of handling for maintenance.

(e)  Two isolation valves shall be installed on each product or water draw off lines.

13.3.2 Tank Farms or Manifolds:
13.3.2.1 Tank Farm Drains:

(@  The dyke drain shall be provided along the inside periphery of the dyke enclosure
wall. In case circular drain around tank pad is provided, the same needs to be
connected to the peripheral drain. The outlet from dyke shall have the provision to
either divert to the effluent Treatment plant or OWS or to main storm water drain.

(b)  Dyke drain Valves shall be provided with position indicator. Audio alarm and visual
indication should be provided in the control room to monitor open or close status of
dyke valve.
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13.3.2.2 Tank Manifold:

(@)

(b)

(©

(d)

()

)

The number of inlet or outlet connections to the tank shell should be kept minimum.
Each product line nozzle connected to tank, shell shall have minimum two valves. 1st
tank body valve on inlet or outlet lines should be motor operated valve (MOV) or
Pneumatic operated valve (POV) and 2nd valve can be hand operated valve or MOV
or POV as decided by the user. This clause is applicable for above ground tanks
having capacity above 500 kl (nominal capacity). Water or product drain lines or
recirculation line shall  be provided with at least two manual operated isolation
valves. The above stipulation is not applicable for utilities or instrumentation lines
entering the tanks.

The Close push buttons of MOV or POV shall be provided in field that is to say, just
outside the dyke. Open feature can be near the valve inside the dyke and these push
buttons should have distinctive feature so that opening is different than action required
for closing (that is to say, pull type and push type). Motor operated valve (MOV) or
Pneumatic operated valve (POV) should have provision for local manual over-ride.

The push button assembly shall be mounted at a place, easy accessible to the operator
and would be visible. MOV should have close remote operation from control room
also.

Tank manifolds for excluded products, if provided, may be located inside the dyke.
Manifold for class — C, if considered ,shall be provided outside the dyke area. The
floor underneath the manifold shall be paved and have embankment wall and
connected to oil water drainage system leading to ETP or OWS.

Thermal safety valve (TSV) or Expansion line should be provided for blocked portion
of pipe linesto take care of the thermal expansion of product due to rise of
temperature.

TSV outlet line or expansion line shall be connected back to tank shell or tank inlet or
outlet line suitably. TSV or expansion line shall have provision of NRV before
termination to tank shell or inlet or outlet line. Isolation valves shall be installed on
both sides of NRV for ease of maintenance or inspection of NRV.

13.3.2.3 Tank Settlement:

Tank Settlement should be effectively made up with proper slope to avoid rain water
accumulation and subsequent corrosion of the bottom plate. Where large settlement is
anticipated, supporting arrangement for the connected piping shall be suitably designed to
take care of the settlement.

13.3.3 Tank Heaters or Mixers:
13.3.3.1 Heaters:

Tank heating either by steam heating or electric tracing or hot oil circulation should be
used. Heating flues using fired burners is not permitted.

13.3.3.2 Design Criteria:

Tank heaters shall be designed to hold the product at the specified storage temperature
when tank is filled up to safe filling height.

13.3.3.3  Steam Heating (low pressure steam):

(@)
(b)
(©
(d)

(€)

Man way heater should be designed so that its removal can be done without the
requirement of person entering in the tank.

Steam coils should have no flange connections inside the tank.
Provision should exist in condensate outlet lines to check for oil leak.

Gradient of the coil bundle inside the tank should be such that condensate
accumulation is avoided.

The Inlet and outlet nozzle height of steam coil should be such that the same should
always be immersed in the dead level of storage tank during normal operations.
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4] Due to operational reason, if product level is brought down below the steam coils, the
steam input thru coils should be avoided or restricted and monitored for maximum
temperature limit.

13.3.3.4 Hot Oil system:

(@)  Necessary remote temperature indicators and control valves are required for the
system.

(b)  Isolation and sampling facilities are to be provided at each tank to check leaks.
(¢)  Heating oil tank level should be monitored with indicators and alarms.
13.3.3.5 Electric Heating:

The classification and thermal rating of electric heat tracing should be verified before
application. The electric conduits and cabling should conform to Classification of Areas
for Electrical Installations.

13.3.4 Drains From the Tanks:
13.3.4.1 Bottom Drains:

Drains should be provided in all tanks for draining water and also for emptying out
the tank for cleaning. Besides, these are also useful for draining water after a hydro
test or initial flushing during a start-up operation. Number and details of the drains
shall be as per the applicable tanks design standard.

13.3.4.2 Drain line:

Each drain line shall have minimum two isolation valves and pipe extended beyond
tank pad up-to drain point. One of these valves shall be of quick closing type. Ends of
each drain point should have provision of blind flange or capping arrangement.

13.3.5 Vents:

Number of vents shall be provided as per applicable standard. For sizing the vents APl STD 2000 is
to be referred. However, following are the basic guidelines need to be considered, namely:-

@) Maximum and minimum ambient temperatures.
(b)  Vapour pressure of the product at operating or design temperature.
(c) Maximum pumping in and out rates.
(d)  Blending components likely to be handled in the tank.
13.3.6 Dip Hatch:

Dip hatch or gauge hatch used for gauging the level of the liquid in a tank as well as to take out
samples for testing shall be provided. Gauge hatch cover shall be self-closing type. Suitable barrier
shall be provided on roof around half of the neck of gauge hatches at downside to prevent any spread
of spill owing to the gauging or sampling.
13.3.7 Instrumentation:
13.3.7.1 Level instrument for storage tanks:

(@)  This paragraph 13.3.7.1 is applicable for above ground tanks having nominal capacity
above 500 kl. Level instrument on the tank should be provided as under, namely:-

(i) Minimum one reliable level instrument shall be provided in each above ground
tank.

(ii) High Level (H) alarms: The tank level instrument shall have provision for sending
audio visual alarms to the process control room.

(iii) Level for “H” alarm shall be decided based on site specific operating parameter
that is to say, diameter of tank, flow rate and operator’s response time for
corrective measures to stop product level reaching curb angel. However, this level
shall be below the level corresponding to tank safe filling capacity.

(iv) An independent level switch shall be provided at the “HH” level which in any case
shall not be above the level corresponding to safe filling capacity of the tank. This



[T [1—&vE 4]

AT T TOT9H ; STETETIOT 155

level switch shall enable initiation of action for closure of the respective tank inlet
line MOV or POVs that is to say , 1st tank body valve so that the entire receipt
operation closes on safe mode and the product does not overflow.

13.3.7.2 Adequate measures should be taken for tanks receiving product from ships at high flow
rates for surge pressures due to sudden closures of valves and accordingly wherever
required, suitably designed surge relief system to be provided. Timely closure of transfer
operations to be ensured through effective communication system. Closure of pump should
be based on pressure development philosophy in the outlet line in case of transfer from
other locations.

13.3.7.3 Temperature and Insulation:

(@)

(b)

When product storage temperatures are likely to be higher than 100-degree C, a
remote temperature indicator with alarm should be provided in addition to local
indicators. The location of the temperature indicator shall be 500 mm above the inlet
or outlet nozzle so as not to sense the direct heat of the coil.

Suitable insulation shall be provided for heat conservation. The storage tanks or
process tanks having higher surface temperature shall have insulation up-to minimum
2 m high for personal protection. Also, patch insulation should be provided on the
shell along with spiral stairway or ladders.

13.3.8 Piping or Valves or Flanges:
13.3.8.1 Pipping:

(@)

(b)

(©

(d)

(e)

)

9

Piping should be designed for handling of Hydrocarbon liquid as per “ASME B 31.3:
Process Piping” or ASME B 31.4 (for cross country pipelines only entering the
terminal) or API 5L or equivalent as applicable. Piggable pipelines shall be as per DIN
standard or as per manufacturer’s recommendations so as to meet the operational
requirements of pigging operations.

Pipe joints should be welded as far as practicable with full penetration weld. Number
of flanged or threaded joints should be kept to a minimum.

In case sampling point is provided on receipt line for operational requirement, the
same should be provided outside of dyke in the manifold.

Sectionalizing of the pipelines with isolation valves and arrangements for injection or
draining of water shall be provided for facilitating hydro-testing of the pipelines.
Buried piping shall be protected against physical damage and corrosion with suitable
protective coating.

At road crossings, in addition to protective coating, pipes should pass through
secondary encasing with properly sealed at both the ends.

The pipelines should be provided with low point’s drains and high point vents to
facilitate emptying or hydro-testing. Ends of each drain point shall have provision of
blind flange or capping arrangement.

13.3.8.2 Valves:

Steel valves conforming to relevant API standards shall be used. Cast iron valves
shall not be used for class C or excluded Petroleum products.

13.3.8.3 Flanges or Fittings:

(@)
(b)
(©
(d)

(€)

Steel flanges and flanged fittings shall conform to relevant ASME or ASTM or ANSI
or equivalent standards.

Slip on or weld neck flanges should be used.
Screwed flanges for sizes 50 mm or smaller may be used

Steel flanges should conform to the applicable provisions of ASME B 16.5 or
equivalent.

Steel screwed fittings and couplings shall conform to ASME B 16.11 or equivalent.
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®

()]
(h)

Steel unions shall have ground metal to metal seats. Gasket type unions shall not be
used.

Plugs should be of steel. Cast iron or brass plugs shall not be used.
All flanges shall be connected for bonding for electrical continuity.

13.3.9 Bulk Loading or Unloading Facility:
13.3.9.1 Loading or Unloading Pumps:

(@)

(b)

(©

(d)
(€)

)

(9)

(h)

(M)

Pumps conforming to relevant API standards or equivalents shall be used.

Product pumps shall be provided with suitable sized strainers on suction and NRVs on
discharge lines. All drain points of strainers shall be provided with double isolation
valve and ends having provision for blind flange or screw capped.

Pumps shall be installed on paved area above the ground level with drainage facilities
routed to OWS or ETP.

Pump house shall be well ventilated.

To avoid wide variation in pressure, leading to a ‘kick’ or ‘hammering’ in header and
hoses, it is necessary to choose pumps with flat characteristic curves.

Loading pumps should also be provided with additional remote stop switches at the
strategic point close to loading area to switch off the pump in case of emergency such
as overflow, fire, or any other abnormal situation.

Automated plants alternately, can install ESD at strategic points for total shutdown.

Suction and discharge lines should be provided with thermal safety relief device to
relieve pressure due to ambient temperature rise. Thermal Safety relief device may
vent into a tank or piped to OWS located in safe area. When connected to tank, it
(TSV) shall be provided with isolation valves. One isolation valve shall be installed
close to the tank shell to the maximum extent possible.

Pump delivery shall have bypass to facilitate loading operations in peak and lean
periods.

13.3.9.2 Tank truck loading Gantry:

(@)
(b)

(©
(d)

(€
)

9

(h)

(M)

0)

Loading points shall have quick shut-off valves such as Cast steel or Ball Valve.

In case of loading hoses, only neoprene impregnated hoses having electrical continuity
between nozzle and flange shall be used.

Proper lighting shall be provided.

Loading gantry shall be provided with at least one suitable telephone or walkie talkies
for effective communication with pump house in normal and emergency operations.

Tank truck loading gantry shall be suitable for all weather conditions.

Tank Truck loading gantry shall be provided with safety harness to protect the
operating crew against fall from height.

Swing type loading platforms with counterweight and hand railing shall be provided
and should be light in construction.

Proper handrail arrangement shall be provided on platforms and stairs for safe
movement of personnel. Stairs and platforms shall be constructed of gratings.
Minimum width of stair shall be 610 mm.

At one emergency escape ladder shall be provided at rear middle of 8 bays gantry for
emergency use. Minimum width of emergency ladder stairs should be 610 mm.
Escape ladders shall be prominently identified from distant view. A safety cage shall
be provided around top portion of the escape ladder.

Provision shall be made for quick isolation of main product headers in case of
emergency. For this purpose, suitable type hand operated valves or remote operated
valves shall be considered as per the site conditions and overall automation system in
the installation. Isolation valves shall be located at least 15 m away from the gantry
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and easy accessible location.

(k)  Drain in front and rear side of the loading or unloading gantry shall be provided. Open
drains along gantry shall be covered with gratings so as not to endanger movement of
personnel.

0] Loading gantry area shall be paved for smooth draining. Oil and water collected from
loading or unloading areas shall be routed to Oil water separator system or Effluent
Treatment Plant or similar facility.

(m)  The tank truck gantry shall be so designed that all the compartments of the tank truck
are filled at one bay only. The layout shall ensure that all operations are planned in a
manner so that no zigzag movement of the tank truck around the gantry should take
place.

(n)  All trucks entering the plant shall have safety fittings as required.
13.3.10 Blending Vessel Pumps:
Installation of pumps should not be directly beneath the blending vessels. Spillage from

the process vessels directly on heated or overheated pumps may cause safety or fire
hazard.

13.3.11 Pipeline Pigging system and pigging Manifold:

@) Interconnecting the large number of source tanks with different possible destinations
(such as blending, filling and bulk loading has always been a major challenge of Lube
blending plants.

(b)  Pipeline Pigging system should be provided where a large variety of products are
transferred primarily for optimization of installation cost by reducing the number of
pipelines.

(¢)  The pigging system or manifold must be a closed system to ensure safe
interconnection without cross-contamination and product loss.

13.3.12 Design Layout for Handling of Slop:

@) Collection and Drainage:

(i) A network of drainage system shall be provided to collect Qil drains from various
equipment, storage area, filling plant, gantry areas, pump houses. They should also
collect surface drains from places where Oil spillages are likely to occur. The
drainage shall lead to OWS or ETP, as the case may be.

(b) ETP or OWS:

(i) The receiving sump of the OWS shall have suitable arrangement for skimming off
upper layer of accumulated Oil. Provision shall be made for directing the collected
Oil to the slop tank.

(ii) Final effluent discharge should be tested periodically to check the PPM content in
order to meet the prescribed limit by Pollution Control Board (PCB).

13.3.13 Handling of Sick or Leaky Tank Trucks or Tank Wagon

Suitable provision shall be made for safe handling of sick or leaky tank trucks or tank wagons. These
methods should include:-

(@)  Arresting of leaks using suitable method as a first aid measure till the sick or leaky
tank truck or tank wagon is unloaded safely at designated place. In no case such tank
truck or tank wagon shall be used for transportation;

(b) A drain header should be provided to drain out the content to an underground tank or
sump from where it can be pumped out to storage tank or to the loading header; and

(c)  Either permanent facility or portable pump motor arrangements with suitable fittings
to be used for quick disposal. Such products to be handled further as per IQCM
(Industry Quality Control Manual).



158

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I11—SEC.4]

13.3.14 Electrical Equipment:
13.3.14.1 Selection:

(@)

Electrical equipment shall be selected, sized and installed so as to ensure adequacy of
performance, safety and reliability. The equipment in general shall conform to
relevant Indian Standards and shall be suitable for installation and satisfactory
operation in the service conditions envisaged.

13.3.14.2 Protection:

(@)

(b)

(©

The protective system shall be designed to ensure Protection of Personnel and plant
equipment against damage which can occur due to internal or external short circuits,
overloading, abnormal operating conditions, switching, lightning surges and like other
reasons accordingly, relays and protective devices shall be suitably selected and
installed.

All enclosure for electrical equipment or panels or JBs or double entry glands for
cable entries in process blocks, finished product and empty storage area should have
Ingress Protection (IP 54 or IP 55).

All the protective relays for the Generator, Transformer, Motors and Switchgears shall
be tested at least once in a year and test records maintained.

13.3.14.3 Cables

(@)

(b)

(©

(d)

In order to avoid spread of fire due to cables, the outer PVC sheath of all cables used
inside the plant operating area shall be fire retardant type conforming to category AF
as per IS: 10810. The cable shall have a low smoke property. The minimum Oxygen
Index should be 29.

All power and control cables shall have extruded inner and outer sheaths. Cables
should be Aluminium or Copper Conductor PVC insulated, PVC sheathed and
armoured type.

Instrument signal communication cables shall not be laid in the same trench or tray
along with electrical cables. The overall cable layouts shall be desighed for minimum
interference between signal and power cables.

Cable route markers shall be installed at every 30 metres intervals all along the cable
routes and also at cable joints and locations where the direction of cable trench
changes.

13.3.15 Installation Earthing :

Installation earthing design shall be carried out in accordance with the requirements of Indian
Electricity Rules and 1S: 3043 or equivalent system recognized by statutory authorities under
the Petroleum Act and Electricity Act. All earth connections (termination) should be visible for
inspection to the extent possible. Termination joints inside the earth pit shall be at workable
depth to facilitate testing and like other procedure. Earthing system shall be designed for the
following, namely:-

13.3.15.1

13.3.15.2

(@)
(b)
(©
(d)
©

System neutral earthing.

Protective Equipment Earthing for personnel safety.
Protection against Static discharges.

Lightening Protection.

Earthing for Data Processing system.

The earthing system shall have an earthing network with required number of earth electrodes
connected to it. The following shall be earthed, namely:-

(@)
(b)
(©

System neutral.
Current and potential transformer secondary neutral.
Metallic non-current carrying parts of all electrical apparatus such as transformers,

switch gears, motors, lighting or power panels, terminal boxes, control stations,
lighting fixtures, receptacles and like other devices.
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(d)
©
)
(9
(h)
0
0

Steel structures, loading platform and like other devices.

Cable trays and racks, lighting mast and poles.

Storage tanks, vessels, columns and all other process equipment.
Electrical equipment fencing (that is to say, transformer, yard etc.)
Cable shields and armour.

Flexible earth provision for truck.

Pump handling hydrocarbon if its base plate is separate from motor’s base plate.

13.3.15.3 Measurement of earth resistance:

(@)

(b)

The testing of the Earth Pits shall be done half yearly basis, once in dry and once in
wet weather and records shall be maintained in this regard.

Removable link shall be provided to allow measurement of an earth electrode-
resistance independently.

13.3.15.4 Allowable earth-Resistance Values:

The resistance value of an earthing system to general mass of the earth should not exceed, the
following namely:-.

(@)
(b)
(©
(d)

©

4 ohm for electrical systems and metallic structures
7 ohm for storage tanks

1 ohm for main earth grid, and bonding connections between joints in pipelines and
associated facilities.

2 Ohm for each electrode to the general mass of the earth (read in conjunction with
note in succeeding clause).

Note: In areas with high soil resistivity (that is to say, Granite or rocky area),
allowable resistance for individual electrode to the general mass of the earth is
acceptable up-to 5 ohm, but grid resistance value shall no way exceed 1 ohm.

13.3.15.5 Electrically independent earth electrodes:

(@)

(b)

(©

(d)

(€)

(®

()]

Earth electrodes should be located at such a distance from each other so that the
maximum current likely to flow through one of them does not significantly affect the
potential of the other.

The Lightning Arrestor (LA) of the Two Pole or Four Pole structure shall be
connected to two distinct earth pits. The strips shall run on insulators or isolators so as
not to come in contact with the Pole structure. Connections shall be made to the pit
directly and, then, pits shall be connected to each other to form an independent
earthing network. This independent earthing network or grid shall be connected with
main earthing grid below the ground (at a depth of minimum 500 mm), minimum at
two points.

The use of rod or pipe or strip electrodes is permissible. Their choice will depend upon
site conditions, soil resistivity and economic considerations. The material of earth
electrodes shall be galvanized iron.

The whole of lightning protective system including any earth ring shall have a
combined resistance to earth not exceeding 10 ohm without taking account of any
bonding.

The Two Pole or Four Pole structure shall be earthed with two separate earth
connections from grid. The Gang Operated Switch shall also be earthed.

Fencing of two Pole or four Pole, Transformer yard shall be earthed and also electrical
continuity between various structures, the fencing shall be ensured.

The Neutral of the Transformers shall be earthed with two distinct earth pits
separately. Connections shall be made to the pit directly and, then, pits shall be
connected to each other to form a grid. This independent earthing network or grid
should be connected with main earthing grid below the ground (at a depth of min. 500
mm), minimum at two points.
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(h)

0)

(k)

V)

(m)

The Neutral of the Diesel Generatorsshall be connected to two distinct earth pits
separately. Connections shall be made to the pit directly and, then, pits will be
connected to each other to form a grid. This independent earthing network or grid
should be connected with main earthing grid below the ground (at a depth of minimum
500 mm), minimum at two points.

The transformer body shall be earthed at two points separately leading to earthing
system.

All Metallic non-current carrying parts of all electrical apparatus shall be earthed to
ensure that the exposed metallic parts do not become dangerous by attaining high
voltages in case of faults.

All the electrical equipment operating above 250 volts shall have two separate and
distinct connections to the earth grid.

All Steel structures, loading platform or gantry and like other devices, shall be earthed
with two separate connections from main earthing grid.

Each Product Storage tank shall have one separate earth connection at every 30 m of
the tank perimeter from main earthing grid. However, minimum two connections shall
be provided for smaller tanks.

13.3.15.6 Bonding:

(@)

(b)

Flanges: All joints in pipelines, valves, storage tanks and associated facilities and
equipment for petroleum shall be made electrically continuous by bonding. The
resistance value between joints shall not exceed 1 ohm.

Tank Truck Loading and Unloading Gantry: For the gantry 6 mm Sq. braided copper
wire with one end firmly bolted to the Loading or Unloading Arm or hoses and the
other end provided with G.I or Copper or Non corrodible metal crocodile clips should
be used, the crocodile clips being attached to the tank-truck under loading or
unloading. (For External Bonding of Loading or unloading arms or hose with the Tank
Truck).

13.3.15.7 Static earthing:

(@)

(b)

Static Earthing (earthing for static charge dissipation) shall be provided at Tank Lorry
filling or decantation Gantries, to prevent building up of Static Charges.

The earthing for static dissipation, electrical system and automation system shall be
separate and can be taken from main grid below the ground.

13.3.15.8 Lightning protection for structure and building:

(@)

(b)

(©

(d)

Lighting protection shall be provided for the structures and buildings which are higher
than 20 metre or as per the risk index analysis worked out as per 1S 2309.

Self-conducting structures having metal thickness of more than 4.8 mm may not
require lightning protection with aerial rod and down conductors. They shall, however,
be connected to the earthing system, at least, at two points at the base.

Non-conducting chimneys or stacks whose overall width or diameter at top is up-to
1.5 m shall be provided with one aerial rod and down conductor and chimneys with
overall width of diameter at top more than 1.5 m shall be provided with 2 Nos. aerial
and down conductors.

In case, lightening arrester is provided for any structure or building or stack, an
independent earthing network shall be provided for grounding the lighting protection
system. This independent earthing network or grid shall be connected with main
earthing grid below the ground (at a depth of minimum 500 mm), minimum at two
points.

13.3.15.9 Earthing for data processing system:

@)

Low noise Earthing shall be provided for critical data processing equipment which
shall be independent of any other Earthing of the Building.
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(b)

Wherever isolation transformers are used, the output neutral of the transformer shall
be independently earthed so as to ensure that the Earth-Neutral Voltage is less than 1
volt.

13.3.15.10 Minimum Permissible Sizes of the Earthing Conductors:

(@)  Size of the conductor shall be selected based on the fault current that is required to be
dissipated during emergencies, as specified below, namely:-
Equipment Size of the conductor

Main Earthing Grid

50 mm x 6 mm Gl strip.

Lightening Arrester of the 2 or

4 Pole Structure 50 mm x 6 mm Gl strip.

2 or 4 Pole structure, Sub-Stati
and like other devices

i t’ B .
on equipment’s, VC 50 mm x 6 mm Gl strip.

Fence of the 2or 4 pole structure, transformer yard 25 mm x 3 mm Gl strip.

Power Transformer Neutral

50 mm x 6 mm Gl strip.

Power Transformer Body

40 mm x 5 mm Gl strip.

Fire Water Pump House

25 mm x 3 mm Gl strip.

Building or Structure Columns

50 mm X 6 mm Gl Strip.

Storage Tanks

50 mm X 6 mm Gl Strip.

Push Button Stations

No. 8 SWG Solid GI Wire.

Street Light Poles

10 mm (3 or 8") GI Wire Rope.

Small Equipment and Instruments No. 8 SWG Solid GI Wire.

Bonding of Pipes

25 mm square copper strip / braided flexible cable.

Motors up to 3.7 Kw

No. 8 SWG Solid GI Wire.

Motors above 3.7 Kw up to 30

Kw 10 mm (3 or 8") GI Wire Rope.

Static Earth at Tanker, Wagon
gantry

loading or Unloading 50 mm x 6 mm Gl strip

Flexible cable for Static Earth

10 Sq mm Copper flexible cables with lugs at one end and
crocodile clip at other end.

(b)

Facility or equipment wise recommended minimum Nos. of earth pits or connections
which should be bonded in main earthing grid.

The minimum requirement of earth pits and additional earth pits shall be made as per
paragraph 2.12.8 of Part B of this Schedule.

This is minimum requirement and additional earth pits shall be made such as to
maintain Grid Values below 1 ohm.

13.3.15.11 Electrical safety for laboratories:

(@)

(b)

Hazardous are classification within laboratory building, which should be carried out in
line with IS: 5572. Accordingly, the electrical equipment or fittings should be selected
in line with 1S:5571.

Following aspects should be considered for electrical equipment or fittings in the
laboratory, namely:-

(i) Layout of electrical switch room shall have spacing as per Indian electricity rules.

(ii) Plugs, having multiple outlets, should not be used. Industrial type closed or tight
metal clad fittings for plug and socket assembly should be used.
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(iii) ELCB or MCB shall be installed in the main power switchboard.

13.3.15.12 General:

(@)

(b)

(©
(d)

(€)

Fail safe Interlock or change over switch shall be provided between the normal supply
and the DG power to ensure that the equipment get supply from one source only.
Insulation mats shall be provided in the Sub -Station, control panels and like other
places.

Relays or Cables insulation shall be tested once in a year and records maintained.
Transformer oil shall be tested once in a year and record maintained in this regard.
Transformer Oil filtration should be done based on test results as and when required.
Variable Frequency Drives (VFDs): In case VFDs are used for motors the motors,

should be inverter grade or equivalent as VFDs require Insulation class F motor and
additional cooling of winding or bearings at lower RPM.

13.3.16 Plant Lighting:

(@)

(b)

(©

(d)

()

(®

9

(h)

0]

Sufficient lighting shall be provided so as to enable Plant operators to move safely
within the accessible areas of installation and to perform routine operations. In the
event of normal power failure, emergency lighting shall be provided in critical areas.

Normal lighting system shall be on 415 or 240V AC supply, whereas critical
emergency lighting will be DC based in critical areas like Sub-Station, D. G. Room,
Control Room and Security cabins.

Under normal operation, both emergency and normal lighting should be fed by normal
power source. On failure of normal supply, emergency lighting should be transferred
to emergency source until the start of D.G. set within 15 seconds.

Critical Emergency lighting (D.C. supply based) shall be normally kept ‘ON’. during
power failure, battery bank shall be used to provide power.

Lighting shall be provided for the various facilities in the Lube manufacturing and
filling plants. The illumination levels in different areas should be as per good
engineering practice.

The Illumination in the operational areas including inside the dyke and manifold shall
be such that adequate visibility is there at all times for emergency and normal
operations.

Lighting requirements provided during the failure of power supply is intended broadly
to-

(i) facilitate carrying out of specified operations, for safe shutdown of the installation.

(ii) gain access and permit ready identification of firefighting facilities such as fire
water pumps, fire alarm stations and like other devices .

(iii) to gain access to escape route for safe evacuation of operating personnel.

Depending on the nature of job activities carried out, the minimum illumination levels
for various areas be ensured for safe movement or operations or emergency handling
as per clause(10) of paragraph 2.13 of Part B of this Schedule. Following shall also be
ensured, namely: -

(i) Low pressure sodium vapour lamps shall not be installed in hazardous areas.

(if) The lighting fixtures on various circuits shall be suitably designed so that failures
of any one circuit do not result in complete darkness.

(iii) Switches controlling the lighting fixtures and exhaust fan shall be installed outside
the battery room.

(iv) Switches of lighting panels installed in hazardous area, shall have a pole to break
the neutral, in addition to the poles for phases.

(v) Minimum One number calibrated lux meter shall be kept in the location.
Emergency lighting panel:
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(i) Emergency lighting panel shall have provision of power input both from normal
supply and DG supply independently with a provision of failsafe interlock. In the
event of failure of normal supply or emergency or maintenance, emergency panel
shall be receiving alternate supply from DG set. Emergency lighting panel shall
host the equipment specified in the succeeding clause(ii)

(if) Jockey Pump, Critical lighting (one or two high mast, minimum lighting for fire
pump house, security room, control room, administrative building, operating
facilities and like other devices), Fire Siren, Electrical pumps for fire water
replenishment, Gate Barrier, safety instrumentation and interlocks such as CCTV,
smoke or heat detectors, Dyke drain valve system, UPS of automation and supply
to essential firefighting equipment.

13.3.17 Air Turbo Ventilation System in Lube Manufacturing And Filling Plants:

13.3.17.1

13.3.17.2

13.3.17.3

13.3.17.4

13.3.17.5

13.3.17.6

The ventilation not only provides pleasant, healthy working atmosphere in workplaces but also
maintains hygienic condition. In emergency like fire, it also extracts smokes or fumes which
enables easy escape of personnel working there and fire fighters to reach the fire site.
Construction material should be weatherproof.

Thus, effective ventilation is desirable for 7 x 24 hrs at lube blending blocks, laboratory, boiler
house, workshop and other working places, wherever required. Design of ventilation system
shall be such that it provides single pass once —through type and considered with about 10-12
changes of whole air per hr.

Air turbo ventilation system is preferable as this ventilation works on natural wind energy
without any electricity or generator. It can be installed on roof or slopes on sheds.

Salient features of the ventilation system should be -
@) 7 X 24 hrs. availability.
(b)  Noiseless operation.
(c)  Cost effective.
(d)  Capable of extracting heat, humidity, smoke, fumes , dust and like other requirements.
()  Maintains hygienic condition.
Flooring:

@) Flooring of blocks shall be non-skid type and having proper slope for necessary
drainage.

(b)  Any level difference on floor in account of operational requirement or equipment
layout should be clearly demarcated so as to ensure safe movement of persons.

Stairs And Platforms:
(@  All platforms or stairs shall be of non-skid type surface preferably made of gratings.
(b)  Toe guards and suitable railing shall be provided all around the elevated platform.
(c)  Alternate access or emergency escape shall be considered for each elevated platform.

13.3.17.7 Ladders:

(A) Material construction of ladder

Metal ladder may be either of steel complying with IS 1977 or of Aluminium alloy
complying with the suitable grade of IS 617. Wooden ladder or rope ladder should
not be used except usages around electrical equipment or circuits of any kind where
there is a possibility of coming in contact with the current. Wooden ladders should be
either of timber or of bamboo.

(B) General requirements:
(i) All ladders shall be constructed to carry their intended loads safely.

(ii) Side rails of metal ladders should be of sufficient cross-section to prevent excessive
deflection in use.

(iii) Ladders which are to remain as a part of the permanent structure should conform to any
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local, state or municipal bye laws which may be applicable.
(iv) Top and bottom of each built up ladder should be securely fastened.

(v) All surfaces of the ladder should be planed, free of splinters and edge of handrails used
should be beveled.

(vi) Rung spacing should be uniform and not over 300 mm on centers. Rungs should be
recessed at least 12 mm into rails.

(vii) Safety shoes, lashing or other effective means shall be used to avoid danger of slipping
13.3.17.8 Stacking of Drums or Packed Products:

(@)  Stacking of drums or packed lubes should be on racks or pallets or reapers and above
the grade levels.

(b)  Stacking should be max in 4 rows, 5 tier height and 25 m length. A minimum access
path should be provided which should be minimum of forklift turning radius plus 0.5
m between two groups of stacks.

(c)  Light fittings on the ceiling should be fixed in between two stack lines. Suitable cage
type protection should be provided so as to avoid external damage.

(d)  The drum or packed storage space should be properly marked or painted on the
flooring.

13.3.17.9 Boiler:

(@)  The steam boilers intended for use in lube manufacturing and filling plants shall be
governed by the regulation of Indian Boilers Act, 1923 and latest amended Rules.

(b)  The design and drawings of the boiler or boiler component, as the case may be, and
the materials, mountings and fittings used in the repair of such boiler or boiler
component shall conform to the applicable regulations.

13.3.17.10 Steam Trap:
(@)  Suitable stream traps shall be provided at outlet of steam lines.
13.3.17.11Thermal or Steam Insulation:

Thermal energy inputs could be reduced through the proper insulation of the blending
kettles, steam lines, tanks (deemed fit), equipment and like other devices to prevent
heat losses. Effective insulation protects the personnel from burn injury, thus
insulation always to be maintained in healthy condition.

13.3.17.12Compressor:
Compressed air:

(@)  The quality of instrument air shall conform to the requirements as recommended by
the manufacturers of instruments or equipment.

(b)  If one compressor is envisaged to run normally, another standby compressor of 100%
capacity shall be provided. When more than one compressor running is envisaged,
50% standby capacity shall be provided.

13.3.17.13Service Water for Plant Operations:

(@)  Service water is required for the plant operations such as, Boiler use, cooling tower,
compressor cooling and in hose stations for washing and like other activities, water
may be provided at a pressure of about 3 Kg/sq.cm. g. If one pump is envisaged to run
normally, another pump with 100% capacity shall be provided as a standby. Where
more than one pump running is envisaged, 50% capacity as standby shall be provided.

(b)  Water Quality should be of potable quality conforming to IS: 10500 - Specification for
Drinking Water.

13.3.17.14Cooling Tower:

(@)  Cooling Tower should be located on the downwind side of the Plant, control room and
administrative buildings. Product Pipe rack or track should be located minimum 6m
from cooling tower to avoid corrosion due to drift. Suitable dosing system should be
provided for corrosion, scale and micro-biological control.
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13.3.17.15 Induction Sealing System:

The container sealing shall have auto cut-off in case of no or slow movement of containers. It
shall also enable auto cut-off in case of no containers.

13.3.17.16 Storage Space for Empty Packages, Packed Additives, and Packed Finished Product:

The storage area should be designed for supporting adequate inventories for peak production
capacity to ensure safe storage, handling and smooth operation.

13.3.17.17 SRV for Vessels or Kettles in Confirmity to ASME Section Viii Div. 1:

Pressure vessels or kettles with internal coils or limpet coils or jackets shall have SRVs, set at
110% of the maximum operating or working pressure.

13.3.17.18 Pressure Regulation for Low Pressure Steam:

Pressure reducing station should be provided, as applicable, for ensuring supply of low
pressure (LP) steam.

13.3.17.19 Transfer or Filling Hoses:

Special type hoses should be used for transfer or filling operations to ensure spill free
operations in lube manufacturing and filling plant. Hoses intended to be used for special
products or chemicals or liquids in a lube manufacturing and filling plant should be selected in
conformity to the type or pressure rating required to serve the intended purpose.

13.3.17.20 Auto Cut-Off Facility:

Lube filling machines preferably should have automatic features like auto filling, auto cutoff,
auto pick up and like other features.

13.4 Safe Operating and Handling Practices in Lube Manufacturing and Filling Plant Operations:
13.4.1 General:

(a)  This section deals with the safe operating practices and provisions applying to loading,
unloading and storage of bulk Petroleum Products at installations. There should be
strict compliance with respect to selection, deployment of proper skilled manpower for
effective operation and maintenance.

(b)  Plant process control room wherever provided shall be manned on continuous basis
during operations and in emergency.

(c)  Site specific Standard Operating Procedures (SOPs) shall be developed.

(d)  These must be made with the involvement of users and approved by the competent
authority. Such procedures shall be periodically reviewed, updated and records
maintained in this regard especially whenever any changes or modifications to the
facilities are made as per Management of Change (MOC) procedure.

(e)  The critical operating steps based on “SOPs” shall be displayed on the board near the
location where applicable.

4] POV shall be in fail safe mode (that is to say, with loss of pressure, the valve shall
shut off). After end of operations, all operating valves shall be in closed position.

(o)  VHF or UHF handsets of appropriate type shall be provided to all operating personnel
working in critical areas.

()  Check list for operators for checking safety system and equipment shall be prepared
and check records kept in safe custody.

(i) All operations shall be carried out under supervision of a responsible officer. Only in
serious exigencies, permission can be granted by authorized personnel subject to
obtaining a reliever forthwith. The person leaving site shall only be allowed on a valid
authorization issued by the immediate officer and records maintained.

) The pipeline transfer should preferably be commenced during day light. Due to
urgency if operation requires to be carried out or extended in night time, the same to
be carried out under supervision of adequately trained and experienced staff.
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(k)

U]

(m)

(n)

Manning level in the shift shall be adequate to ensure coverage for normal and
emergency operations.

Suitable interlocks shall be provided for tripping or alarm of MOV operation based on
the events that is to say , low level, high level, high high level, high pressure, low
pressure and like other events.

The contents of the dyke drain generated from draining of tanks, any other spillage or
effluent containing oil, shall be diverted to Oil Water separator (OWS) or Effluent
Treatment Plant (ETP) for safe disposal.

Personnel protective equipment such as safety shoes, hand gloves, apron, safety
goggles, safety belt, helmet, earmuff, dust respirator, self-contained breathing
apparatus (SCBA), fire proximity suit, resuscitator and like other equipments as
applicable shall be worn while carrying out operations in normal and emergency
situations.

13.4.2 Bulk Handling for Movement By Road:

(@)

(b)

(©

Transportation of petroleum products by road is regulated by the Motor Vehicle Act,
1988.

Containers and tank trucks should be fabricated in accordance with applicable
statutory requirement.

All TTs to be fitted with Antilock Braking System (ABS) as per RTO regulations.

13.4.3 Safety Precautions During Tank Vehicle Loading Or Unloading In Bulk:

Following
to or from

(@)
(b)
(©
(d)

(€)

()
)
(h)
(i)

13.4.4 Safe Proce

precaution shall be taken due to associated hazards during transfer of Petroleum products
a tank truck, namely:-

Open source of ignition shall not be allowed in the area where product transfer operations
are carried out.

Similarly, minimum 3% vapour space shall be kept in containers and 2% vapour space in
tank trucks in respect of petroleum Class C or excluded product.

Fire extinguishers shall be placed near the tank trucks during operations in a designated
marked place.

The Double pole master switch shall be put off immediately after parking the truck in
position. No electrical switch on the truck shall be turned "on" or "off" during the transfer
operation.

The first operation after positioning the truck shall be providing wedge or stopper and
earthing. They shall be removed or disconnected just before the release of the truck.

Hoses shall be handled with care and inspected periodically.
No repairs shall be made on the truck while it is in the loading or unloading area.
Personnel shall wear applicable Personal Protective equipment.
Filling or transfer operations shall be suspended immediately in the event of —
(i) Uncontrolled leakage occurring;
(if) A fire occurring in the vicinity; and
(iii) Lightning and thunder storm.
dures During Operation:

13.4.41 Loading operations:

(@)

Check for following in a tank truck as per statutory regulations before accepting it for
filling, namely:-
(i) Provision of PV vent, emergency vent, Master valve and other safety fittings.

(ii) Fire screen between cabin and tank is provided. For this purpose, cabins with
metallic back cover without any opening will be considered as fire screen.

(iii) Provision of 2 nos. of Fire Extinguishers of ISI mark (1 no. of 9 kg DCP and 1 no.
of 1 kg CO2 or DCP or equivalent approved fire extinguisher).

(iv) Spark arrestors should be properly bolted or welded on the exhaust.
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(b)
(©

(d)
(€
(®

(@)
(h)

(v) No leakage in exhaust silencer pipe.
(vi) Awvailability of valid RTO certificate.

(vii) Awvailability of brazed copper strip for Earthing or bonding connection.

Drive the truck at stipulated speed to the loading bay.

Place the truck on loading bay and place wheel wedge or stopper or chokes at front
and rear wheels. Keep the truck in neutral mode with hand brakes "ON".

Stop the engine and switch off all electrical equipment.
All persons should leave the driver's cabin.

Provide earthing connections of the vehicle at specified point to the fixed grounding
system.

Start the loading operations.

The quantity loaded into the truck can be assessed by —
(i) Liquid level through manual dipping; and
(ii) Filling through Flow meter.

13.4.4.2 Unloading operations:

(@)
(b)
(©
(d)
()

(®

Operations described under clause 6.4(A) should be selectively carried out.
Test the connections for leaks.
Start the unloading operations.
Before realizing the trucks ensure that valves are closed or ends are capped.

An authorized person of the company shall supervise the transfer operation and
respond immediately in the event of an emergency.

Checklist for bulk or packed lube or additive trucks at loading or unloading locations
is given at Annexure-1 to this Part.

13.4.5 Handling of Sick Bulk Truck or Tank Wagon:

13.45.1 When a truck or wagon is found leaking during or after loading, provision should be kept for
unloading the content safely. A drain header should be provided to drain out the content to an
underground tank or sump from where it can be pumped out to storage tank or to the loading
header. Alternatively, in case, mobile pump is used for unloading sick truck, suitable type
electrical motor and power connection should be provided.

13.4.6 Pipeline Transfer Operations:

13.4.6.1 Pipeline transfer of product is carried out for receipt or delivery of products to the plant from
refinery or jetty pipeline within the same company or between the oil companies.

13.4.6.2 Wherever pipeline transfer is envisaged between various companies, a mass flow meter with
integrator shall be installed on receipt line at both ends that is to say dispatch and receipt ends.
Signal should be provided in the control rooms of both dispatching and receiving companies or
plants for monitoring delivered quantity.

13.4.6.3 The following safe practices shall be followed, namely:-

(@)
(b)

(©
(d)

©
(®

9

Gauging procedure shall be completed, and line shall be made through.

Physical inspection shall be carried out up to the exchange manifold for any leakage or
damage and like other losses.

Line up shall be started from the exchange pit end.

Seal the pressure relief lines of receipt nozzles of product tanks connected to the same
common receipt header.

After ensuring that there are no leaks, pumping should be commenced.

Pumping shall be commenced initially at low flow rate and only after stabilizing of
flow, the flow rate may be increased.

Product shall not be pumped beyond safe filling height of the tank.
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(h)

0)

(k)
U]

After completion of the receipt, pumps must be stopped.

In case of Emergency Shutdown, care shall be taken so that back pressure is not
developed in the pipelines and pump head.

Sampling shall be carried out as per provisions of Industry Quality Control Manual
(1IQCM).

Pipeline transfer (PLT) shall not be taken simultaneously in more than one tank.

In case product is required to be taken into more than one tank, tank should be
switched over after completion of operation in first tank, close all valves to the first
tank, make line through for the second tank as per procedure. For flying switch over
from one tank to another, a written down procedure to be in place and followed.

13.4.7 Safety Precautions in Tank Farm Area Operations:

(@)
(b)
(©
(d)
(€

)

@)

(h)
0]
0)

(k)
0]

(m)

(n)

(0)

(p)

(a)

At the end of day operations, 100% closure of all the operating valves must be ensured
and they shall not be left in partial open condition.

All electrical fittings shall be maintained to ensure its integrity and type of protection.
The tank farm shall be kept clean and free from vegetation.

Tanks and tank aprons shall be periodically checked for damage, leakages, sweating
and repairs.

Proper earthing and bonding shall be maintained for storage tanks and across the
flange joints.

Dyke drain valve shall be positioned outside of dyke and kept normally in closed
condition and shall be operated only under supervision of authorized person and log
book maintained.

Isolation Valves on expansion lines or TSV vent lines shall be always kept open
except under requirement during location specific operations to take care thermal
expansion.

No gauging or sampling of tanks should be undertaken during thunder or hailstorms.

Flow velocity at tank inlet should not exceed 1 m/s until the inlet is completely
submerged.

Safety shoes (Conductive type) shall be worn while gauging, sampling or taking
temperatures.

Ensure that gauge tapes with earthing provision are used for gauging.

Tank dip pipes shall be extending to tank bottom. If dip pipes are not provided, give a
relaxation time of 30 minutes before sampling or gauging.

Synthetic fiber cord shall not be used for sampling, dipping, gauging and like other
process .If the sampling, gauging, dipping, and like other process equipment is a
conductor, the cord must be conductive, that is to say a metal wire. Metal chains
should not be used instead.

Natural fibers such as sisal and manila have sufficient conductivity to prevent the
operator from becoming charged by handling it, hence can also be used.

In case of large tank farms effective communication is essential. Apart from VHF,
Pagers with loud hooters should be provided on roadside at various locations. This can
also be utilized for communication during emergency like fire.

While cleaning the tanks, care should be taken to avoid generation of static electricity.
Cleaning of tanks by gas oil spray shall not be permitted. Cleaning of tanks by
steaming shall be permitted for Class C or excluded products, but not permitted for
class-B products. Water washing is preferred.

If the tank has internal heating coils, steam to the coils should not be charged until the
coils are fully submerged and condensate from these coils must be monitored for Qil
content.
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Q)

Side entry mixtures should be operated only when liquid level is above the blades.

13.4.8 Safety Instruction Regarding usage of Portable Ladders:

(@)

(b)

(©

(d)

()

()

9

(h)

(i)

0)

(k)

Before use, all ladders shall be tested for load test. For load test, a test load of 1.5
times the mass of worker plus the mass of 16 bricks shall be hung from each rung. The
rung and ladder should not show any distress or noticeable bending. The lower rungs
may be tested by reversing the ladder. Unless otherwise specified, the mass of worker
should be taken as 68 kgs. Load testing shall be done when ladders are brought to the
construction site and when damage to ladders is anticipated or observed on visual
inspection.

No ladder having a missing or defective rung shall be used. Defective ladders shall be
promptly and properly repaired or replaced.

Ladders leading to landing shall extend at least one metre above the landing and shall
be secured at the upper end.

To prevent slipping, a ladder shall be secured at the bottom end, otherwise, a person
shall be stationed at the base wherever it is used.

The pitch at which a lean-to-ladder is used shall be such that the horizontal distance of
its foot from the vertical plane of its top shall be not more than one quarter of its
length.

If the surface of the floor on which the ladder rests is smooth or sloping, the ladder
shall be provided with non-slip bases.

If the use of ladder is essential during strong winds, it shall be securely latched in
position.

No ladder shall be placed or leant against window panes, sashes or such other unsafe
or yielding objects, nor placed in front of doors opening towards it. If set up in
driveways, passage ways or public walkways, it shall be protected by suitable
barricades.

When ascending or descending, the user shall face the ladder, use both his hands and
place his feet near the ends of the rungs rather than near middle.

It is dangerous to lean more than 300 mm to side in order to reach a larger area from a
single setting of the ladder. Instead, the user should get down and shift the ladder to
the required position.

Metal ladders shall not be used around the electrical equipment or circuits of any kind
where there is a possibility of coming in contact with the current. Metal ladders shall
be marked with signs reading “CAUTION: DO NOT USE NEAR ELECTRICAL
EQUIPMENT”

13.4.9 Precautions for Boiler Operations:

13.49.1

13.49.2
13.49.3

13.49.4

Before starting the fires in a boiler, the attendant should-

(@)

(b)
(©
(d)
(€)
(®

check that there is sufficient water in the boiler, and that the gauge cocks are working
freely;

ease safety valves, or open cock on top of boiler to allow air to escape;
check that the blow-off cock is fully closed and tight;

check that the safety valves and feed check valve are free and workable;
check that water is not leaking from any part of the boiler; and

check that the feed pump is in working order.

Keep the gauge cocks perfectly tight and clean blowing through the test cocks frequently.

Pressure gauge should have a plain mark on it showing the highest pressure allowed for the
boiler, and the dial should be kept clean so that the figures may easily be read.

Safety valve should be moved by hand every day so as to prevent them from sticking.

It should never be opened by a sudden knock or pull. Safety valves must never be overloaded,
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13.4.9.5

13.4.9.6

13.49.7

and spring valves should have ferrules or other provisions against the valves being screwed
down too far.

Steam pressure:; Ordinarily the safety valve will prevent steam from raising much above the
working pressure, but if the steam gauge shows so rapid an increase of pressure as to indicate
danger of exceeding the highest limit, water should be immediately fed into the boiler and the
dampers partially closed in order to diminish the effect of the fire. If, however, the water has
fallen so low that there is danger of an accident from this cause, the fires should be
withdrawn before feeding in water, the safety valves eased and if the engine is at rest, it
should be started so as to reduce the pressure.

The Blow-off Cock: The blow-off should be used daily if the water is at all dirty or
sedimentary, especially with Locomotive type and Vertical Boilers, as their narrow water
spaces are liable to get choked with mud, which soon hardens into a solid mass. The amount
of water to be blown out depends on the size of the boiler and can be determined only from
experience. When blowing out, the best result is obtained if the water has been at rest for
some time (say before the engine is started) thus giving the sediment time to settle. If the feed
water is clean merely turn the cock round.

Re-ignition boiler: Before re-ignition of boiler, sufficient degassing should be done as per
SOP to ensure nil hydrocarbon vapour presence.

13.4.10 Forklift Operations:

@) Load bearing test for the forklifts shall be done at a frequency in line with requirement
of concerned Government Inspector of Factories and record maintained.

(b)  Vision test or eye test for the forklift operators shall be done at a frequency in line
with requirement of concerned Government Inspector of Factories and record shall
maintained in this regard.

(¢)  Neither forklift nor the operator shall be engaged, if above statutory requirements are
expired.

13.4.11 Weigh Bridge:

(@)  Calibration of Weigh Bridge shall be carried out as per concerned State Government
Legal Metrology requirement.

(b)  Required quantity of weight should be kept at site as per requirement of Legal
Metrology.

13.5 Fire Protection and Prevention Facilities:
13.5.1 Fire Protection :

Depending on the nature of risk, required fire protection facilities shall be provided from the
following, namely:-

@) Fire Water System - (storage, pumps, distribution piping network with hydrant,
monitors, elevated monitors).

(b)  First Aid Fire Fighting Equipment.

(c)  Trolley mounted Fire Fighting Equipment.
(d)  Carbon Dioxide System.

(e)  Dry Chemical Extinguishing System.

f Clean Agent Protection System.

()  Detection and alarm systems.

(h)  Communication System.

13.5.2  Design Criteria For Fire Protection System:

13521

135.2.2

Facilities shall be designed on the basis that city fire water supply is not available close to the
installation.

The hydrant system shall be kept pressurized @ 7 kg/sg.cm by jockey pumps. The fire water
pumps shall be provided with auto start facility with pressure drop in fire water network.
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135.2.3

13.5.2.4

13.5.25

13.5.2.6

135.2.7

135.2.8

135.2.9

13.5.2.10

13.5.2.11

13.5.2.12

13.5.2.13

135.2.14

For lube manufacturing and filling plant storing mainly Class C or excluded products, the water
requirement shall be based on 1 monitor of 144 kl/hr and 4 hose streams of 36 kl/hr that is to
say, a total of 288 kl per hr for four hrs.

If Class —A or Class B products are stored in above ground tanks in the lube manufacturing and
filling plants, applicable fire protection system in line with PNGRB T4S Petroleum installation
regulation shall be provided. Class —A and or Class B storage tanks should be in separate dyke.
If stored in common dyke with class —C or excluded storage in above ground tanks, the
applicable fixed type spray system shall also be provided on all tanks as applicable in PNGRB
T4S Petroleum installation regulation. However, this paragraph should not be applicable in
case the class A, Class B or Class C product is stored in UG tanks. In such cases, fire protection
facility as per Petroleum Rules shall be applicable.

The operating or hazardous areas shall be protected by a well laid combination of hydrants and
monitors. The following plants are exempted from this provision, namely: -

(@)  The plants having aggregate above ground storage capacity of less than 1500 KL,
irrespective of class.

(b)  Plants storing products in UG tanks, irrespective of class.

Installations where inter distances between tanks (class C and above) in a dyke or within dykes
are not conforming to the extant provisions of the standard, additional remedial measures (if
any) need to be taken based on QRA report and recommendations.

The empty package storage area within blocks which stores flammable materials such as cans
or small containers or cartons or labels or pails or buckets or HDPE barrels and like other
storages , shall be covered by manually operated medium velocity fixed type spray system with
application @ 10 Ipm / sq.m area. Isolation valves on fixed type spray riser lines shall be
provided at sufficient distance from the hazard that is to say, 15 m (minimum), preferably
outside of shed. Alternate isolation valves should be considered from opposite side. However,
for existing plants or plants under construction, in case it is not practically feasible to provide
the fixed spray system due to space constraints or structural stability of the sheds, the double
hydrant points should be provided outside the shed at nearest location of the empty package
storage area so that any exigency can be mitigated.

The storage area should be divided in zones with maximum 150 sq.m size. For the purpose of
fire water calculation 3 zones shall be considered at a time, the affected zone and adjacent two
zones. For optimization of water consumption, the area may be divided into suitable sized
zones. The total area of 3 zones shall be limited to 450 sg.m. In case area exceeds the above
stipulation, the same shall have separation distance of minimum 3 m between two storage
areas.

The smoke or heat detectors shall be installed overhead near carton storage area, process
control room, warehouse and laboratory. These smoke or heat detectors, in the event of smoke
or heat shall annunciate visual indication and audio alarm in the process control room at field
and repeater panel in fire control room for action thereon.

Lube (bulk or packed) truck loading or unloading gantries or facilities, tank farm area
(including product pump station and manifold area) shall be fully covered with alternate
hydrant and water cum foam monitors having nozzle with jet, spray and fog arrangement and
located at a spacing of 30 m at least at two sides of the facility.

Hydrant facility should not be laid inside the process blocks for example the blending process
blocks. However, hydrant system should be laid all around the process blocks.

The hydrants and monitors shall be located at a minimum distance of 15 m from the hazard to
be protected.

Portable monitors or foam hose streams shall be provided for fighting fires in dyke area and
other plant area.

At least two Nos. trolley mounted water cum foam monitor of capacity 2400 Ipm each shall be
provided at lube manufacturing and filling plant.
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13.5.3 Fire Water System Design:

13.5.3.1 Water is used for fire extinguishments, fire control, and exposure protection of equipment, foam
application and personnel from heat radiation.

13.5.3.2 Header Pressure: Fire water system shall be designed for a minimum residual pressure of 7
kg/cm2 (g) at hydraulically remotest point in the installation considering the design flow rate and

(@)

(b)

(©

a fire water ring main shall be provided all around perimeter of the plant facilities with
hydrants or monitors spaced at intervals not exceeding 30 m when measured aerially.
Fire hydrants and monitors shall not be installed within 15 metre from the facilities or
equipment to be protected.

the water replenishment arrangement either from bore well or natural or artificial

reservoir should be at least 12.5 % of per hour design flow rate. Availability of fire
water from above source should be 7 x 24 Hrs.

the installation shall have facilities for receiving fire water from external source in
emergency and diverting them to the fire water storage tanks.

13.5.4 Fire Water Design Flow Rate:

13.5.4.1 The design flow rate shall be any one of the maximum requirements of the following cases for
four (4) hrs, namely:-

(@)

(b)

(©
(d)

For lube manufacturing and filling plant storing exclusively Class C or excluded
products, the water requirement shall be based on 1 monitor of 144 ki / hr and 4 hose
streams of 36 kl/hr that is to say, a total of 288 ki per hr.

For Class-A or Class - B petroleum, if stored in the same plant, the water requirement
should be based on requirement as stipulated in PNGRB T4S Regulation for
Petroleum Installation, whether the fixed fire protection facilities are provided or not.
Storage of class A or class -B product in non-bulk category shall comply Petroleum
Rules.

Water requirement corresponding to 2 nos. of 2400 Ipm water cum foam monitor.

The water requirement for fixed type water spray system (affected zone and adjacent
Zones).

13.5.4.2 Design flow rate shall be the maximum among as provided in preceding clauses (a), (b), (c) and

(d) above.

13.5.5 Fire Water Storage:

(@)

(b)

(©

(d)

(€)

Water for the firefighting shall be stored in easily accessible surface or underground or
above ground tanks of steel or concrete.

The effective capacity of the reservoir or tank above the level of suction point shall be
minimum 4 hours aggregate rated capacity of pumps.

Fresh water should be used for firefighting purposes. In case sea water or treated
effluent water is used for firefighting purposes, the material of the pipe selected shall
be suitable for the service.

Storage shall be in two equal interconnected compartments to facilitate cleaning and
repairs. In case of steel tanks, there shall be minimum two tanks and all the tanks shall
be of equal height or depth to prevent any migration or overflow due to difference in
height or depth. During maintenance of water tanks, availability of at least 50% of the
water capacity shall be ensured.

Large natural reservoirs having water capacity exceeding 10 times the aggregate fire
water requirement can be left unlined.

13.5.6 Fire Water Pumps:

(@)

Fire water pumps having flooded suction shall be installed to meet the design fire
water flow rate and head. If fire water is stored in underground tanks, an overhead
water tank of sufficient capacity shall be provided for flooded suction and accounting
for leakages in the network, if any. Pumps shall be provided with suitable sized
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(b)

(©

(d)

()

(f
@)
(h)

(M)

0)

strainers on suction and NRVs on discharge lines. Isolation valve one each shall be
installed on upstream of suction strainer and downstream of NRV on discharge line
respectively.

The pumps shall be capable of discharging 150% of its rated discharge at a minimum
of 65% of the rated head. The Shut-off head shall not exceed 120% of rated head for
horizontal centrifugal pumps and 140% for vertical turbine pump.

At least one standby fire water pump shall be provided up to 2 nos. of main pumps.
For main pumps 3 nos. and above, minimum 2 nos. standby pumps of the same type,
capacity and head as the main pumps shall be provided. Fire water pumps shall be of
equal capacity and head.

The fire water pumps including the standby pumps shall be of diesel engine driven
type. Where electric supply is reliable, 50% of the pumps can be electric driven. The
diesel engines shall be quick starting type with the help of push buttons located on or
near the pumps or located at a remote location. Each engine shall have an independent
fuel tank adequately sized for 6 hours continuous running of the pump. Fuel tank
should be installed outside of fire pump house and shall have provision for venting. If
tanks are installed inside the pump house, a safe distance from engine (3 m) to be
maintained and the vent shall have provision for venting outside the pump house.
Installation of fuel tank shall be such that tank bottom is at least 200 mm above the
suction valve of the fuel injection pump or as specified by OEM.

Fire water pumps and storage shall be located away from the potential hazards and
shall be at least 30 m (minimum) from periphery of hazards, equipment or where
hydrocarbons are handled or stored.

Fire water pumps shall be exclusively used for firefighting purpose only.
Suction and discharge valves of fire water pumps shall be kept full open all the times.

Jockey pump shall be provided for keeping the hydrant system or line pressurized at
all times. The capacity of the pump shall be sufficient to maintain system pressure in
the event of leakages from valves and like other devices Capacity of the jockey pump
shall be 3% minimum and 5 % max of the designed fire water rate. Besides the main
jockey pump the stand by pump of same capacity and type shall be provided.

Auto cut-in and cut-off facility should be provided for jockey pumps to maintain the
line pressure.

The fire water pumps shall be provided with auto start facility which shall function
with pressure drop in hydrant line and specified logic even if initial pump does not
start or having started, fails to build up the required pressure in the fire water ring
main system, the next pump shall start and so on. The detail operation of fire water
pumps shall be as follows, namely:-

(i) The main fire pumps shall start automatically in set sequence in response to a low-
pressure condition in the hydrant system.

(if) Stand by fire water pumps shall start automatically, if the main pumps do not start
or fail to build up the required pressure within 20 seconds.

(iii) Provision shall be made for manual starting of each pump at the pump house and
from control room also. However, manual stop of each pump unit shall be only at
pump house.

13.5.7 Fire Hydrant Network:

13.5.7.1 Looping: The fire water network shall be laid in closed loops as far as possible to ensure multi-

directional flow in the system. Isolation valves shall be provided in the network to enable
isolation of any section of the network without affecting the flow in the rest. The isolation valves
shall be located normally near the loop junctions. Additional valves shall be provided in the
segments where the length of the segment exceeds 300 m.
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13.5.7.2 Fire hydrant ring main shall be laid above ground ensuring that-

(@)

(b)

the Pipeline shall be laid at a height of 300 mm to 400mm above finished ground
level.

the pipe support shall have only point contact. The mains shall be supported at regular
intervals,-

(i) for pipeline size less than 150 mm, support interval should not exceed 3 m.

(ii) for pipeline size 150mm and above, support interval should not exceed 6 m or

design approved.

13.5.7.3 The system for above ground portion shall be analyzed for flexibility against thermal expansion
and necessary expansion loops where called for shall be provided.

13.5.7.4  Fire hydrant ring main may be laid underground at the following places, namely:-

(@)
(b)

(©
(d)

At road crossings.

Places where above ground piping is likely to cause obstruction to operation and
vehicle movement.

Places where above ground piping is likely to get damaged mechanically.

Where frost conditions warrant, and ambient temperature is likely to fall below zero
deg. Centigrade, underground piping should be provided at least 1 metre below the
ground level. Alternatively, in such cases water circulation to be carried out for above
ground pipelines.

13.5.7.5 Fire water ring main laid underground shall ensure the following, namely:-

(@)
(b)

(©

(d)

Pipes made of composite material shall be laid underground

The Ring main shall have at least one metre earth cushion in open ground, 1.5 m
cushion under the road crossings and in case of crane movement area pipeline shall be
protected with concrete or steel encasement as per design requirement and in case of
rail crossing, provisions stipulated by Indian Railways shall be complied.

The Ring main shall be suitably protected against soil corrosion by suitable coating or
wrapping with or without cathodic protection.

In case of poor soil conditions, it may be necessary to provide concrete or masonry
supports under the pipeline.

13.5.7.6 Size of hydrant pipeline shall be as specified below, namely:-

(@)

(b)
(©

(d)

13.5.7.7 General:
(@

(b)

(©

The hydraulic analysis of network shall be done at the design time. Also, whenever
fire water demand increases due to addition of facilities or extensive extension of
network, fresh hydraulic analysis shall be carried out.

The velocity of water shall not exceed 5 metre per second in fire water ring main.

Fire water ring main shall be sized for 120% of the design water flow rate. Design
flow rates shall be distributed at nodal points to give the most realistic way of water
requirements in an emergency. It may be necessary to assume several combinations of
flow requirement for design of network.

The stand post for hydrants and monitors shall be sized to meet the respective design
water flow rates.

Fire water mains shall not pass-through buildings or dyke areas. In case of
underground mains, the isolation valves shall be located in RCC or brick masonry
chamber of suitable size to facilitate operation during emergency and maintenance.

Associated fixed spray or foam riser or branch connections meant for storage tanks, if
applicable, shall be taken directly to the outside of tank dyke and shall not pass
through fire wall of any adjacent tanks.

The riser connections shall be taken directly from the mains and provided with
separate isolation valve outside of dyke. Suitable strainer should be provided on fixed
spray riser connection and shall be located outside of dyke.
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13.5.8 Hydrant or Monitors:

(@)

(b)

(©

(d)

Q)
(®

9

(h)

1)

(k)

Hydrants or monitors shall be located considering various fire scenario at different
sections of the premises to be protected and to give most effective service.

At least one hydrant post shall be provided at every 30 m of external wall
measurement or perimeter of battery limit in case of high hazard areas. For non-
hazardous area, they shall be spaced at 45 m intervals. The horizontal range and
coverage of hydrants with hose connections shall not be considered beyond 45 m.

Hydrants shall be located at a minimum distance of 15 m from the periphery of
storage tank or equipment under protection. In case of buildings this distance shall not
be less than 2 m and not more than 15 m from the face of building.

Provision of hydrants within the building shall be provided in accordance with IS:
3844,

Hydrant or Monitors shall be located along roadside berms for easy accessibility.

Fixed water or water cum foam monitors (if applicable) on the network shall be
provided with independent isolation valves and Double headed hydrants with two
separate landing valves. Hydrants or Monitors shall be located with branch
connection.

Double headed hydrants and monitors on suitably sized stand post shall be used. All
hydrant outlets or monitor isolation valves shall be situated at workable height of 1.2
metre above ground or hydrant or monitor operating platform level.

Monitors shall be located to direct water on the object as well as to provide water
shield to firemen approaching a fire. The requirement of monitors shall be established
based on hazards involved and layout considerations.

Hydrants and monitors shall not be installed inside the dyked areas. However, as an
additional requirement, oscillating monitors shall be provided in inaccessible area
within the dyke with isolation valve or ROV outside the tank farm (In cases inter
distances between tanks in a dyke or within dykes are not meeting the requirements).

Bulk and packed truck loading and unloading facilities shall be provided with alternate
hydrant or water monitors to ensure adequate coverage and located at a spacing of 30
m at least at two sides of the facility.

The hydrants and monitors shall be located at a minimum distance of 15 m from the
hazard to be protected.

13.5.9 Material Specifications

The materials used in fire water system shall be of approved type as indicated below, namely: -

(@)

(b)

(©

(d)

Pipes: Carbon Steel as per IS: 3589 or IS: 1239 or IS: 1978 or Composite Material or
its equivalent for freshwater service. In case saline, brackish or treated effluent water
is used, the fire water ring main of steel pipes, internally cement mortar lines or glass
reinforced epoxy coated or pipes made of material suitable for the quality of water
able to withstand the temperature and pressure shall be used. Alternately, pipes made
of composite materials shall be used. The composite material to be used may be as per
API 15LR or API 15HR or IS: 12709. In case composite pipes are used they shall be
used underground.

Isolation Valves: Gate valve or quick shut off type isolation valves made of Cast Steel
having open or close indication should be used. Other materials such as cupronickel
for saline or brackish water can be used. The material of the valve shall be suitable for
the service.

Hydrants post:

(i) Stand post - Carbon Steel

(if) Outlet valves — Gunmetal or Aluminium or Stainless or Steel or Al-Zn Alloy
Monitors or Water cum foam monitors:



176

THE GAZETTE OF INDIA : EXTRAORDINARY [PART I11—SEC.4]

Q)

(®

(i) Approved or listed by any of the international certifying agencies like UL, FM,

VdS or LPC.

(i) The electrical or hydraulic remote-control mechanism shall be in line with

Hazardous Area Classification.
Fire Hoses:

(i) Reinforced Rubber Lined Hose as per IS 636 (Type A) or Non-percolating

Synthetic Hose (Type B) or UL or Equivalent Standard.
Painting:

(i) Fire water mains, hydrant and monitor stand posts, risers of water spray system

shall be painted with “Fire Red” paint as per of IS: 5.

(if) Hose boxes, water monitors and hydrant outlets shall be painted with “Luminous

Yellow” paint as per IS: 5.

(iii) Corrosion resistant paint shall be used in corrosion prone areas.

13.5.10 Process Control Room (Having Console Or Monitor, Rack, Ups, Battery And Computers)

Protection:

13.5.10.1 Smoke or heat detectors shall be installed in the process control room with alarm facility in
control room and repeater panel in fire control room.

13.5.10.2 Control room should be protected by portable type Clean Agent Fire Extinguishers in addition to
portable CO2 fire extinguishers.

13.5.10.3 Clean agent shall conform to the NFPA-2001 (Latest edition).
13.5.11 First Aid Firefighting Equipment:
Portable Fire Extinguishers

(@)

(b)

(©

(d)

(e)

(®

()]

(h)

(M)

0)
(k)

All fire extinguishers shall conform to respective IS or UL or Equivalent codes, for
example 1, 2,3,4,6 and 9 Kg DCP portable type (IS: 15683 or UL 299) and 2, 3, 4.5
and 6 Kg CO, portable type (1S:15683 or UL 154) and 25, 50, or 75 Kg DCP trolley
mounted type (IS: 10658or UL 299) and bear ISI or UL mark. BIS or UL or
Equivalent certificates of all extinguishers shall be maintained at the location.

While selecting the Extinguisher, due consideration should be given to the factors like
flow rate, discharge time and throw in line with 1S: 2190 or UL 711.

The Dry Chemical Powder used in extinguisher and carbon dioxide gas used as
expelling agent shall be as per relevant IS or UL or Equivalent code.

While selecting the dry chemical powder, due consideration should be given to the
typical properties viz. Apparent Density (0.65 £0.05), Fire Rating (144B), Thermal
Gravimetric Analysis (with decomposition at around 250°C) and foam compatibility.

Siliconised Potassium bicarbonate DCP powder (IS 4308:2003) or Mono-ammonium
phosphate based DCP powder (IS: 14609) can also be used for recharging DCP fire
extinguishers.

Spare CO, cartridges and DCP refills as required based on their shelf life should be
maintained. However, minimum 10% of the total charge in the extinguishers should be
maintained at the location.

Portable fire extinguishers shall be located at convenient locations and are readily
accessible and clearly visible at all times.

The sand buckets shall have round bottom with bottom handle having 9-litre water
capacity conforming to IS: 2546. The sand stored in bucket shall be fine and free from
oil, water or rubbish.

Suitable weather protection shall be provided wherever the fire extinguishers or sand
buckets are positioned outdoor.

The maximum running distance to locate an extinguisher shall not exceed 15 m.
The extinguisher shall be installed in such a way that its top surface is not more than
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1.5m above the floor or ground level.

() The minimum deployment of portable firefighting equipment at Lube manufacturing
and filling plants shall be as per paragraph 5.5 of Part E of this Schedule.

(m)  Wheeled Fire Fighting Equipment inclusive of quantity specified elsewhere in these
regulations shall be provided as under, namely: -

S.No Type of equipment Minimum Quantity
1 2400 Ipm water cum foam monitor Two.
2 250 litre foam compound trolley Two.
3 75 kgs DCP Three.
4 25 Kgs DCP As perre ;Zc::tiirsrrgent of these

13.5.12 Hoses, Nozzles And Accessories:
13.5.12.1 Hoses:

@) Reinforced rubber lined canvas or non-percolating synthetic fire hoses conforming to
I1S- 636 or UL 19 (Type A or Type B) should be provided.

(b)  The length and diameter of the hoses should be 15 m and 63 mm respectively fitted
with instantaneous type male and female couplings of material as specified in IS 636
or UL 19. All fire hoses shall be tested @ 10 kgs/sg.cm once in every six months and
record shall be maintained in this regard.

(¢)  The number of hoses (in addition to hose box hose) stored in a lube manufacturing and
filling plant shall be 30% of the number of hydrant outlets. The minimum No. of hoses
stored, however, shall not be less than 10 numbers.

(d)  The hoses shall be stored at convenient and easily accessible location in the lube
manufacturing and filling plant.
13.5.12.2 Nozzles:

In addition to one jet nozzle provided in each hose box, there shall be at least two nozzles
in each category as per relevant IS or UL Codes and maintained in the plant as per
following table, namely:-

S. No. Item Description Minimum Requirement
1 Jet Nozzle 2 Nos.
2 Fog Nozzle 2 Nos.
3 Universal branch pipe with nozzle 2 Nos.
4 Foam branch Pipe 1140 Ipm 2 Nos.
5 Water curtain 2 Nos.

13.5.12.3 Accessories:

The following minimum no. of safety Instrument shall be provided as indicated against
each item, namely:-.

S. No. Item Description Minimum Requirement

1 Sand drum with scoop 4 Nos.

2 Electrical Siren (3 km range) 1 No.




178 THE GAZETTE OF INDIA : EXTRAORDINARY [PART I11—SEC.4]

3 Hand operated siren or MCP one each at strategic

. . 1 No. at each operating area.
operating unit

4 |Multi gas detector with provision of measuring % of

Oxygen and HC detectors 1 No.
5 Red and Green flag for fire drill 2 Nos. in each color.
6 PA system 1 No.
7 Wind socks 1 No.

13.5.12.4 Hose box and accessories:

One hose box to be provided between two hydrant points. Each hose box shall contain 2
numbers of fire hoses and one no. jet nozzle.

13.5.12.5 Personnel protective equipment;

The following minimum no. of Personal Protective Equipment and First Aid Equipment
shall be provided as indicated below against each item, namely:-

S.No. Item description Minimum requirement
1 Safety helmet 1 No. per person.
2 | Safety shoe meant for use in plant and handling black oil or |  As per plant requirement.

bitumen
3 Plash goggles As per plant requirement.
4 Rubber hand glove 2 Pairs.
5 Fire proximity suit 1 Suit.
6 SCBA Set (45-minute capacity) with spare cylinder 1 set.
7 Ear muff As per plant requirement.
8 Suitable electrical hand gloves As per plant requirement.
9 Resuscitator 1 No.
10 Safety shower and eye wash facility 1 set each.
11 Water jell blanket 1 No.
12 Stretcher with blanket 2 Nos.
13 Multipurpose detector (HC and Oxygen) 1 No.
14 Boiler suit As per plant requirement.
15 Apron at lab As per lab requirement.
16 First Aid box 1 No.
Note:

(@) The above guidelines are minimum requirement of each item and can be increased depending on the
scale of operations or size of plant or as per requirement of statutory authorities.

(b) A fire trolley containing Fire Proximity Suit, B. A. Set, and Stretcher with water Jel Blanket,
Resuscitator, First Aid Box, Spare fire hoses, Special purpose nozzles, Foam branch pipes, foam, should
be kept in a speculated place easily accesses-able on demand.

(c) Explosive meter and P. A. System shall be readily available at the plant and positioned to have easy
access to it during emergency situation.
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(d) Inaddition, an emergency kit shall be provided consisting of safety items as per the item list given below
and shall be readily available at the terminals.

13.5.12.6 Emergency kit items:

(@  Emergency Kit consists of listed emergency equipment required for rescue and control
or arresting leakage in case of emergency in lube manufacturing and filling plant. The
equipment should be mounted on a compact light weight trolley. Emergency Kit
should be consisting of the following emergency equipment, namely:-

S. No Item Quantity Remarks
1 | Fire proximity suit 1 set
2 | Breathing apparatus set (45-minute duration) 2 sets
3 | Flame proof search light 2 10s. Rechargeable type suitable for Explosive
Environment.
4 | Hand siren with stand 1no Approx. range of 1.6 kms.
5 | Fireman axe 1no
6 | Firstaid box 1 no.
Manually operated for artificial respirators
consisting of adult size nose, mouth, face
7 | Manual resuscitator 1no plate, _a|r bulb- with — oxygen IOIEt
connection, non-return, non-breathing
human valves and first aid charge packed
in a plastic bag.
8 | Folding stretcher 1no Size 6 feet X 3 feet with tying belts and
blanket.
9 | Mechanical tool kit 1 set
10 | Cold or low temperature hand gloves 2 Pairs
11 | Electrical rubber hand gloves 2 pair \S/L:;Itgble for Electrical jobs up-to 33000
12 | Electrical tester 1no
13 | Chemical or oil splash proof goggles 2 Nnos. ANSI or CE marked

(b)  All the items of the kit shall be kept on a trolley specifically designed for the purpose.
List of PPE’s as mentioned in other elsewhere in these regulations should be merged
with this list. Any item featuring more than in one list should be considered for one
time only.
13.5.13 Use of Foam and Storage:
AR-AFFF or AFFF or equivalent Foam shall be used and minimum quantity shall be stored for
application of 2 x 2400 Ipm capacity water cum foam monitors for 30 minutes or actual requirement
for class-B tank (if applicable) whichever is higher. Potential foam loss to be considered due to
wind or wastage. At coastal plants potential foam loss should be considered minimum 25% and that
for noncoastal plants should be 15% of design requirement.

13.5.14 Smoke or Heat Detection and Annunciation, Dyke Drain Valve Annunciation System and
Emergency Shut Down Logic:
13.5.14.1 Smoke or Heat Detection and Annunciation System:
(@) Combined or separate smoke or heat detection system should be installed near carton

storage area, process control room, warehouse and laboratory. Smoke or heat detectors
of proper type should be selected and maintained in sound working condition.
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(b)  General:
A reliable and continuous smoke detection system with alarm annunciation shall be
installed to alert the operating personnel to take timely corrective action.
(¢)  Application:
(i) Smoke or heat detectors should be installed near carton storage area, process
control room, warehouse and laboratory. These detectors should be placed in such
a way that smokes are detected at the incipient stage of incident.
(ii) The control panel with audio alarm and visual indication should be provided in the
process control room and repeater panel at the fire control room.
(d)  Power Supply:
The supply to the system shall be through a reliable online Uninterrupted Power
Supply (online UPS).
(e)  Architecture Components:
The main components of Smoke or heat detection and annunciation system shall be-
(i) Smoke or heat detectors;
(ii) Field Transmission units or Signal scanners;
(iif) Control system or PC;
(iv) Display;
(v) Annunciation System; and
(vi) Cables, hooters, repeater, Power Supplies.
(f Smoke or Heat Detectors:
The detectors shall be able to detect the presence of smoke or heat well below the
limit.
(9)  Annunciation System:
Appropriate annunciation system shall be available to ensure that all the alarms
generated, both, audio and visual are reported to the plant personnel at local and
remote-control panel. The alarms both, audio and visual can be repeated at additional
location to ensure that the corrective action is taken.
(h) Inspection and Testing:

(i) The system shall be checked by the safety officer on a daily basis.

(i) The system shall be thoroughly tested every month by suitable method to ensure
that the Audio Video alarms are generated at local and remote panel and records
maintained.

13.5.14.2 Dyke Drain Valve Annunciation System:

(@)

(b)

(©

(d)

All the tank dyke drain exit valves shall be fitted with a limit switch or sensor for
indication of the position of the valve. The valves of the Dyke shall remain in closed
position. In case any valve is open, then, Audio Visual alarms shall come at local and
remote-control panel for suitable corrective measures.

In case of automated locations, existing PLC can be used. However, where the
locations are not automated a standalone system should be provided.

Power Supply:
The supply to the system shall be through a reliable online Uninterrupted Power
Supply. (Online UPS).
Architecture Components:
(i) The main components of Dyke Drain valve Annunciation system shall be-
(A) Proximity Switches or Sensors;
(B) Field transmitter unit or Signal Scanners;
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(€)

(®

(9)

(C) Control System or PC or TAS;

(D) Display;

(E) Annunciation System; and

(F) Cables, hooters, Mimic and Power Supplies.

(ii) All the components installed in the hazardous area shall confirm to the Hazard
Area Classification applicable and they shall be certified by Central Institute of
Mining and Fuel Research (CIMFR) or Petroleum and Explosive Safety
Organization (PESO) or Authorized lab by the country of the origin.

Annunciation System:

Appropriate annunciation system shall be available to ensure that all the alarms
generated, both, audio and visual are reported to the installation personnel at local and
remote-control panel on real time basis. The alarms both, audio and visual should be
repeated at additional location to ensure that the corrective action is taken.

Control system:
(i) The system shall be available at all times.

(i) The control equipment should have data logging facilities to provide print outs of
the history of the events with date and time of open and close position of the
valves.

Inspection and Testing:
(i) The system shall be checked by the safety officer on a daily basis.

(ii) The system shall be thoroughly inspected every month by opening and closing the
valves and verifying that the Audio Video alarms are generated at local and remote
panel and the records shall be maintained in this regard.

13.5.14.3 Emergency Shut Down (ESD) And Manual Call Point (MCP) Logic For Plant Shutdown:

(@)

(b)

(©
(d)

The ESD at automated plants and MCP at non-automated plants shall be provided in
process control room, fire control room as well as at various strategic locations. ESD
or MCP system shall be only through push buttons with wired connection.

Annunciation of ESD or MCP shall initiate following actions , namely:-
(i) Process Shutdown:
(A) To stop loading pumps;
(B) Barrier gates to open;
(C) Tank lorry filling (TLF) operations through the batch controllers to stop; and
(D) All MOVs or POVs to close.
(ii) Power Shutdown :

(A) Trip all the panels other than Emergency panel. The Emergency panel should
host fire siren, bore wells, jockey pumps, critical High Mast tower lights, security
cabin, fire control room and fire pump house, Critical lights in TLF, Admin block,
MCC room and power to the control room or Automation system.

(B) There should be interlock between ESD for Process shut down and ESD for
Power shut down so that full power shut down takes after a time lag required for
closing the MOVs or POVs and full closure of valves shall be ensured. The time
lag shall be plant specific.

Alarm signal shall be exchanged between all control rooms so that necessary actions
are taken by the operating personnel.

Inspection and Testing:

The system shall be checked during each fire drill conducted with full system shut
down and records should be maintained.

13.5.15 Fire Alarm and Communication System:

(@)

(b)

Hand operated sirens: alternately fire call points shall be provided at strategic
locations and clearly marked in the plant. Fire call points shall have combination of
audio or visual alarm.

Main fire siren (3 km Range): switch shall be provided in fire control room or security
room.
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(©

(d)
(€

Electrical fire siren shall have alternate supply source both from normal panel
or supply and through emergency panel or supply.

The tone of fire siren shall be different from shift siren.

The following fire or emergency siren codes shall be followed as per PNGRB ERDMP
Regulations, 2010.

13.5.16 Fire Safety Organisation And Training:
13.5.16.1 Organisation

A well-defined comprehensive shall be developed in accordance with the PNGRB (Codes
of Practices for Emergency Response and Disaster Management Plan (ERDMP))
Regulations, 2010. The key action points of this comprehensive ERDMP shall be displayed
at strategic locations in the installation for ready reference. The emergency response
planning shall have clear written procedures for expected actions during anticipated
emergencies and emergency response plan shall include operational and procedural
requirements for various emergency scenarios that are relevant for the installation.

13.5.16.2 Training:

(@)

(b)

(©

(d)

(e)

(®

9

(h)

(i)

0)

(k)

V)

Training on safety, firefighting and rescue operation shall be compulsory for all
officers, operators, security, TT drivers and contract workmen, and clericals who are
likely to be present or working in the plant and record shall be maintained in this
regard. The above training shall be imparted before induction.

Each employee shall undergo a refresher course once in every three years after initial
training.

The training shall be conducted through an expert agency such as Fire Brigade or
recognized training institute or Oil industry approved reputed agency. The training
also includes usage of Personnel Protective Equipment.

All operating personnel shall be given training on Live Fire training at any of the
reputed institutes having facilities for simulations representing fire scenarios likely to
occur at plant. Security as first respondent may also be considered for above live fire
training.

Every employee or authorized person of contractor working in the installation shall be
familiarized with fire or emergency siren codes and the location of fire siren operating
switch nearest to his place of work.

Instructions on the action to be taken in the event of fire, should be pasted at each
siren point and familiarity with these instructions shall be ensured and recorded.

Monthly fire drills considering various scenarios shall be conducted regularly with full
involvement of all employees of the installation. The mock drill should include the full
shut down system activation once in six months.

The offsite disaster mock drills shall be conducted periodically as per local statutory
requirements. The company should approach and coordinate with the district authority
for conducting “Offsite Mock Drills”.

The post drill analysis should be carried out and discussed emphasizing areas of
improvements.

The record of such drills should be maintained at the location.

Mock drill scenarios shall include all probable scenarios and the key areas such as
Tank Farm, Rim seal fire, Gantry, Pump House, Tank Wagon gantry, which shall be
covered at least once in six months.

Security staff should be trained as first responders for firefighting and rescue operation
along with plant operating personnel through oil industry approved reputed institute.

13.5.16.3 Mutual aid:

@)

Installation shall have a ‘Mutual Aid’ arrangement with nearby industries to pool in
their resources during emergency.
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(b)

Mutual Aid agreements (valid for a maximum period of 2 years) shall be prepared and
signed by all Mutual Aid members. Fresh agreement shall be made on expiry of 2
years or whenever there is change in the signatories to the agreement. Quarterly
meeting of Mutual Aid members shall be conducted, and the minutes shall be
recorded. The minutes shall be reviewed in the subsequent meetings.

13.5.17 Fire Emergency Manual:

(@)

(b)

A well-defined comprehensive Emergency Response and Disaster Management Plan
(ERDMP) shall be developed in accordance with the PNGRB (Codes of Practices for
Emergency Response and Disaster Management Plan (ERDMP)) Regulations, 2010
and the copies of the ERDMP shall be available to all personnel in the installation.

The key action points of this comprehensive ERDMP shall be displayed at strategic
locations in the installation for ready reference.

13.5.18 Fire Protection System, Inspection And Testing:
13.5.18.1 General:

(@)
(b)

(©

(d)

©

The fire protection equipment shall be kept in good working condition all the time.

The fire protection system shall be periodically tested for proper functioning and
logged for record and corrective actions.

One officer shall be designated and made responsible for inspection, maintenance and
testing of fire protection system.

The responsibilities of each officer shall be clearly defined, explained and
communicated to all concerned in writing for role clarity.

In addition to the following routine checks or maintenance, the requirements of
relevant standards in respect of periodic inspection, maintenance and testing of fire-
fighting equipment shall be complied with.

13.5.18.2 Fire water pumps

(@)

(b)

(©

(d)

(e)

Every pump shall be test run for at least half an hour or as per OEM guidelines,
whichever is higher, twice a week at the rated head and flow.

Each pump shall be checked, tested and its shut-off pressure observed once in a
month.

Each pump shall be checked and tested for its performance once in six months by
opening required nos. of hydrants or monitors depending on the capacity of the pump
to verify that the discharge pressure, flow and motor load are in conformity with the
design parameters.

Each pump shall be test run continuously for 4 hours at its rated head and flow using
circulation line of fire water storage tanks and observations logged once a year.

The testing of standby jockey pump, if provided shall be checked weekly. Frequent
starts and stops of the pump indicate that there are water leaks in the system which
should be attended to promptly.

13.5.18.3 Fire Water Ring Mains:

(@)

(b)

(©

The ring main shall be checked for leaks once in a year by operating one or more
pumps and keeping the hydrant points closed to get the maximum pressure.
The ring mains, hydrant, monitor and water spray header valves should be visually

inspected for any missing accessories, defects, damage and corrosion every month and
records shall be maintained in this regard.

All valves on the ring mains, hydrants, monitors and water spray headers should be
checked for leaks, smooth operation and lubricated once in a month.

13.5.18.4 Fire Water Spray System (If Applicable):

(@)

Water spray system shall be tested for performance that is to say, its effectiveness and
coverage once in six months.
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(b)  Spray nozzles shall be inspected for proper orientation, corrosion and cleaned, if
necessary, at least once a year.

(c)  The strainers provided in the water spray system shall be cleaned once in a quarter and
records maintained.

13.5.18.5 Fixed Or Semi Fixed Foam System:
Fixed or Semi fixed foam system on storage tanks should be tested once in six months.
This shall include the testing of foam maker or chamber. The foam maker or chamber
should be designed suitably to facilitate discharge of foam outside the cone roof tank.
After testing foam system, piping should be flushed with water.

13.5.18.6 Clean Agent System:
Clean agent fire extinguishing system should be checked as under, namely: -

(@  Agent quantity and pressure of refillable containers shall be checked once every six
months.

(b)  The complete system should be inspected for proper operation once every year [(Refer
latest NFPA 2001 (latest edition) for details of inspection of various systems].

13.5.18.7 Hoses:

Fire hoses shall be hydraulically tested once in six months to a water pressure as specified
in relevant IS or UL or Equivalent codes.

13.5.18.8 Communication System:

Electric and hand operated fire sirens should be tested for their maximum audible range
once a week.

13.5.18.9 Fire Water Tank or Reservoir:
(@)  Above ground fire water tanks should be inspected externally and internally.

(b)  The water reservoir shall be emptied out and cleaned once in 3 years. However,
floating leaves, material or algae, if any, shall be removed once in 6 months or as and
when required.

(c) Fire extinguishers Inspection, testing frequency and procedure should be in line with
Gas Cylinder Rules and these Regulations.

13.6 Maintenance And Inspection Of Equipment:

The required maintenance and inspection practices should be followed to ensure safe and trouble-free
operation of various equipments.

13.6.1

13.6.2

13.6.3

13.6.4

Maintenance Schedules:

To facilitate the maintenance service to be rendered in a planned manner, a preventive maintenance
schedule covering the necessary work to be done, mentioning the periodicity that is to say, daily,
weekly, monthly, half yearly and yearly schedules, shall be worked out. Basic recommendations
given by the manufacturers should be considered and modified bearing in mind the local conditions.

Personal Protective Equipment:

Personnel protective equipment such as safety shoes, hand gloves, apron, safety goggles, safety belt,
helmet, ear muff, dust respirator, self-contained breathing apparatus (SCBA), resuscitator, as
applicable, shall be worn while carrying out any maintenance activity. Such equipment shall be
checked periodically and maintained for ready use in normal and emergency situations.

Work Permit System:

Any maintenance, inspection, disassembly or removal of fittings shall not be carried out without a
proper work permit and approved procedure and-

(@)  all maintenance and inspection jobs shall be carried out in line with OISD-STD-105
on "Work Permit System".

(b)  working at height shall be as per provisions of OISD-GDN-192.
Inspection And Maintenance of Various Facilities In Installations:

13.6.4.1 Storage Tanks:

Inspection and maintenance of storage tanks shall be carried out as given below, namely: -

(@)  Routine In-Service Inspection:
The interval of such inspection shall be consistent with conditions at a particular site,
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(b)

but shall not exceed one month. Operations personnel, who has knowledge of the
storage tank operations, shall carry out this inspection.

External Inspection:

(i) All storage tanks shall be given a visual External Inspection at least once in a year
by a qualified and experienced authorized person.

(if) The detailed External Inspection along with ultrasonic thickness survey of tanks
shall be conducted as under, namely:-

External Inspection Interval(Years)
S-N. Fluid Stored With Corrosion Rate Based Without Corrosion
Assessment Rate BasedAssessment
1 Class-B, LDO, 5 3
Lube Oils
2 Furnace Oil, 3 3
LSHS andslops
(c) Internal inspection:
All storage tanks shall be subjected to a detailed internal inspection after an interval
as detailed below and where the inspection intervals are prescribed in the Quality
Control Manual, the same shall override the table below, namely:-
S.N. Fluid Stored External Inspection Interval (Years)
With Corrosion Rate Based Without Corrosion
Assessment Rate Based
Assessment
1 Class-B, LDO, Lube Years determined by Corrosion 10.
Qils, Furnace Oil Rate and Integrity Assessment or 15
years, whichever is lower
2 Slops -do- 8.

13.6.4.2  Underground Storage Tank:

(@)

(b)

(©

(d)

©)

Prior to entering an underground tank, it shall be cleaned internally of its product and
adequate air circulation is provided. The man entry should be preceded by ensuring
that the tank is Hydrocarbon and gas free. The tank shall be visually inspected for
general corrosion or pitting or deterioration on internal surfaces.

Ultrasonic thickness measurements shall be carried out on shell plates, end plates and
nozzles from inside the tank once in ten-years period or to meet industry’s quality
control requirements, whichever is less. The external inspection of the underground
tank shall be performed once in twenty-years period or to meet industry’s quality
control requirements, whichever is less.

After the repairs, the tank shall be hydrostatically tested of at test pressure of 0.75
kg/sg.cm. g- or as specified in the design code and checked for leaks.

Timely inspection and preventive maintenance of these storage tanks assume high
importance. Accordingly, the inspection schedules of storage tanks should be prepared
and implemented.

This paragraph 13.6.4.2 covers the minimum inspection requirements for atmospheric
and low-pressure storage tanks constructed as per standards 1S-803, AP1620, API-650,
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IS 10987 or equivalent standards. The various types of storage tank inspections along
with types of repairs and areas of inspections have been covered in this paragraph
13.6.4.2.

13.6.4.3 Pipes, Valves and Fittings:
Inspection and maintenance of piping systems should be followed as given below, namely: -

(@)  Safety in petroleum installations flows through continuous efforts at all stages and as
such it can be ensured by observing that plant and equipment are designed,
constructed, tested and maintained as per Engineering Standards and subsequent
modifications and repairs are conforming to the same standard.

(b)  This standard covers minimum inspection requirements for plant piping as per
Standard ANSI B-31.3 or equivalent standards. Areas to be inspected, facilities needed
for inspection, frequency of inspection, likely causes of deterioration of pipelines in
service and inspection of pipe fittings and repairs have to be specified which
alsoincluded briefly are the inspection and testing requirements for the pipelines post
commissioning.

(c) It is necessary to draw up and adhere to an inspection programme to avoid failures and
inconveniences in operation. The authorized persons should carry out the On Stream
and Comprehensive Inspections. The experience and qualification of the authorized
personsshall be in line with the applicable inspection standards and procedures.

(d)  Type of Inspection: The post-commissioning inspections of pipelines shall be as under
, hamely:—

(i)  External inspection.
(i)  Comprehensive inspection.

13.6.4.4 Inspection Intervals: Pipelines in plant mainly comes under Class-111 category And Inspection
Interval are as under, namely:-

Maximum Inspection Interval in Years
Class Service
External on stream| Comprehensive
Class-Il1 Class —B, Lubes, Furnace, asphalt. 4 10.
Class-111 Air process, cooling water and fire water 4 10.

Note:

(i) Any other service which is not covered in the above tables shall be included under appropriate class, as
the case may be.

(ii) In case, high corrosion rates are observed and half the remaining life is less than the above-mentioned
scheduled intervals, then the comprehensive inspection interval shall be suitably reduced to ensure that
maximum inspection interval shall not be more than half the remaining life.

13.6.4.5 Boiler:

Inspection, testing and maintenance shall be as per manufacturer’s guidelines and
requirement in line with IBR norms. All applicable statutory norms as per requirement of
inspector of boiler shall be followed.

13.6.4.6 Pressure Vessels:
Inspection, testing and maintenance shall be carried out as per statutory requirement.
13.6.4.7 Weigh Bridge:

Inspection and maintenance shall be as per manufacturer’s guidelines. All statutory norms
as per requirement of Inspector of legal metrology shall be followed.

13.6.4.8 Hoist, EOT And Joist:

Inspection and maintenance shall be as per manufacturer’s guidelines. All statutory norms
as per requirement of Inspector of Factory shall be followed.
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13.6.4.9 Fork Lift:

@) Inspection and maintenance shall be as per manufacturer’s guidelines. All statutory
norms as per requirement of Inspector of Factory shall be followed.

(b)  Periodical eye testing shall be carried out in line with requirement of Inspector of
Factories and record shall be maintained in this regard.

(c) Inspection, testing and maintenance of thermic fluid heater and cooling tower. shall be
done as per manufacturers guidelines and record shall be maintained in this regard.

13.6.4.10 Ladder Safety (Portable Or Fixed):

(@)  The foot ladder should be properly supported on the firm surface and the top end
should be securely fixed to prevent its slippage. At a time, only one person should use
the ladder. The ladder should be checked periodically for its fitness for use.

(b)  The ladder should extend at least one meter above the platform for landing place. The
ladder should be placed at suitable safe angle to minimize the risk of slippage (ideally
75 deg angle to the horizontal). The heavier objects should not be carried up the
ladder.

13.6.4.11 Strainers and Filters:

Strainers and filters shall be inspected and cleaned as per following frequency, unless
sluggish operation warrants earlier inspection, namely:-

@) Frequency of inspection and cleaning (Upstream of Pump Suction): Quarterly
Upstream of PD meter quarterly.

(b)  Water spray strainer quarterly.
13.6.4.12 Safety Relief Valves:

Safety Relief valves shall be tested once in a year. Further, an on-stream visual inspection
should be carried out at least once in every 6 months to check the following, namely:-

(@  Blinds do not exist;
(b)  Upstream and downstream isolation valves, if any, are opened and sealed,;
(c)  Seals protecting the spring setting have not been broken;

(d)  Relief device is not leaking. This should be checked visually or by thermography or
contact thermometers or by hand touch at outlet nozzle wherever practicable;

(e)  The continuous operation of heat tracing provision, if any, provided for low
temperature application on valve and discharge piping;

4] Condition of insulation and cladding on the heat traced piping and valves; and

(g)  Provisions of relevant standards on Inspection of Pressure Relieving Devices shall be
followed.

13.6.4.13 Rotary Equipment:
(@  Compressors: Periodic maintenance checks, as detailed in Annexure-2 to be followed.
(b)  Pumps: Periodic checks as detailed in Annexure-2 to this part to be followed.

(c)  Diesel Engines: For maintenance of Diesel Engines Original Equipment manufacturer
guidelines shall be followed.

(d)  Pressure gauges: Pressure gauges shall be checked daily for its proper functioning and
shall be calibrated once in 6 months.

(e)  Flow measuring devices: All flow measuring devices shall be checked daily for proper
functioning. Calibration of the flow measuring devices shall be carried out in line with
requirement of Department of Legal Metrology of concern State.

13.6.4.14 Firefighting Equipment (Portable And Trolley Mounted):
(@)  Portable fire extinguishers are not expected to deal with large fires. Nevertheless,

these are very valuable in the early stages of fire. The most important features of these
extinguishers are their immediate availability and can be used by one or two persons.
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A fully charged fire extinguisher should not be more than 17 kgs. The extinguishing
medium is discharged and directed into fire by storage pressure or release of
pressurized charged stored in a cartridge.

(b)  Extinguishers shall be classified by the types of extinguishing medium which they
contain. At present, the main types of extinguishers are —( a) water and or foam-based,

(b) powder, ( ¢) carbon dioxide and (d) clean agents.

(¢)  Relevant IS code for fire extinguishers and schedule for hydraulic pressure testing of

fire extinguisher are specified as below, namely:-.

S.No.| Type of extinguisher IS Code Test Test pressure Duration
interval (kg/sg.cm) (minutes)
(Year)

1 Mechanical foam type (gas | 1S:15683or 1S:13386 or| 3 35 2.5.
cartridge) 1S:14951

2 Mechanical foam type 1S:15683 3 35 2.5.
(stored pressure)

3 Dry powder (stored 1S:15683 3 35 2.5.
pressure)

4 Dry powder (gas cartridge) | 1S:15683 or 1S:10658 | 3 35 2.5.

or 1S:11833

5 Carbon dioxide 1S:15683 5 250 2.5.

6 Clean agent 1S:15683 3 35 2.5.
Note: Extinguisher should be hydraulically tested with cap.

(d)  Each extinguishing media should comply respective IS code (given in following
matrix), namely:-

S. No. Extinguishing media Respective IS code

1 Foam concentrate IS 4989 or ISO 7203.

2 Powders (Class —BC) IS 4308.

3 Powders (Class —~ABC) IS 14609.

4 Carbon dioxide IS 15222.

5 Clean agents IS 15493 or NFPA 2001 latest edition.

Note 1:

(i) Propellants: The propellants for stored pressure and cartridge operated
extinguishers shall be air, carbon dioxide, nitrogen or mixtures of these gases
having a max dew point of (-) 55 deg centigrade.

(ii) lives of fire extinguishers: (IS 2190:2010) are specified as below, namely:-
S. No Type of extinguisher Lifetime (year)
1 Foam type 10.
2 Powder type 10.
3 Carbon dioxide 15.
4 Clean agent 10.
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Note2:

(i) Lives of extinguishers shall be considered from date of manufacture of
extinguishers. In case failure in hydraulic pressure testing, extinguisher should be
rejected immediately before the lifetime given above.

(i)  Carrying handle: An extinguisher having a total mass of 1.5 kg or more and
having a cylinder diameter of 75 mm or more shall have a carrying handle.

(iif) Mounting: Each extinguisher intended for wall mounting should be provided with
a means of mounting.

13.6.4.15 Electrical Equipment:

(@)

(b)

(©

(d)

()

Proper functioning of electrical equipment can only be ensured by means of periodic
preventive and predictive maintenance of the equipment. This enhances equipment life
and also ensures safety of the equipment, installation and operating personnel.

Maintenance shall be daily, weekly, quarterly or annual depending upon the type of
equipment. Adequate logs shall be maintained to ensure that maintenance is carried
out as per approved checklists. Preventive maintenance shall be carried out as per
relevant standards.

Special emphasis shall be laid on the maintenance of equipment installed in hazardous
areas.

All electric apparatus and wiring in a hazardous area shall at all times be so
maintained as to retain the characteristic on which their approval has been granted.

Precautions to be taken for repairs and testing of flameproof equipment shall be as
below, namely:-

(i) No Flame proof or intrinsically safe apparatus shall be opened and no work likely
to impair the safety characteristics of such apparatus or electric wiring connected
thereto shall be carried out until all voltage has been cut off from said apparatus or
wiring. The voltage shall not be restored thereto until the work has been completed
and the safety characteristics provided in connection with the apparatus and wiring
has been fully restored.

(i) Use of soldering apparatus or other means involving flame, fire or heat or use of
industrial type of apparatus in a zone “1” area shall be permitted for the purposes
of effecting repairs and testing and alterations, provided that the area in which such
apparatus or wiring has been installed, has first been made safe and certified by a
competent person after testing with an approved gas — testing apparatus to be safe
and free from inflammable vapours, gases or liquids and is maintained in such
conditions, so long as the work is in progress

(iii) No alteration that might invalidate the certificate or other document relating to the
safety of the apparatus shall be made to any apparatus.

(iv) Replacement fasteners, nuts, studs and bolts shall be of the type specified by the
manufacturer for the particular apparatus. No attempt shall be made to replace or
repair a glass in a flameproof enclosure that is to say, in a luminaire or other
enclosures, except by replacement with the complete assembly or part obtainable
from the manufacturer, complying with the approval certificate.

(v) If replacement components such as cable glands, conduit or conduit accessories,
are available only with thread forms which differ from those provided on the
apparatus, suitable adaptors having necessary certification and approval shall be
employed.

(vi) Equipment enclosures and fittings shall be examined to see that all stopping plugs
and bolts are in position and properly tightened. Locking and sealing devices shall
be checked to ensure that they are secured in the appropriate manner.

(vii) Ifatany time, there is a change in the area classification or in the characteristics of

the flammable material handled in the area or if the equipment is relocated in the
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area, the area classification drawing should be correspondingly revised, and a

check shall be made to ensure that the equipment selection corresp
revised area classification.

(viii) A system shall be established to record the results of all inspections an
taken to correct defects.

13.6.4.16 Ladders:
@) Inspection and testing:

onds to the

d the action

Wooden ladders shall be inspected at least once in a week for damage and
deterioration. Metal ladders shall be inspected at least once in three months and all

parts checked for wear, corrosion and structural failure.
(b)  Storage and maintenance:

(i) Ladders shall be stored in dry location and protected from weather. Ladders shall

be supported during storage so as to avoid sagging and permanent set.
(i) Wooden ladders shall be periodically treated with a clear preservat

ive such as

varnish, shellac or linseed oil. Painting shall not be adopted as defects and cracks

are likely to be covered up by the coating.

(iii) Metal rungs shall be cleaned to prevent accumulation of materials
destroy non- slipping properties.

ANNEXURE- 1
Checklist for Bulk or Packed Lube Trucks at Loading or Unloading points:

which may

Item
S.No. - Remarks
Daily Checks

1 Whether driver is having requisite or mandatory documents required for vehicle anddriver?

2 Whether the vehicle has at least one driver and one helper as its crew member?

3 Whether the vehicle has two fire extinguishers?

4 Whether vehicle’s cabin is checked for presence of any flammable or explosivesubstance
being carried by the crew?

5 Whether there are any sources of ignition such as matches in the vehicle?

6 Whether the engine exhaust is wholly in front of bulk truck and has ampleclearance from fuel
oil system and combustible material?

7 Whether approved quality flame arrester provided on the engine exhaust andmuffler or
silencer is properly bolted and without any sign of leaks?

8 Whether each compartment of tank is fitted with independent vacuum and pre-operated
vents (PV Valve)?

Additional Checks:

9 Whether the vehicle has a cutoff switch for electrical system?

10 | Whether all electric wiring is properly insulated, and all junction boxes are sealedproperly?

11 | Whether there is a quick shut off facility for the drain valves in case of emergency?

12 | Whether the vehicle has First Aid Box, Toolbox and Emergency search light?

13 | Whether the driver has a copy of standing instructions and TERM card?

14 | Whether electrical equipment like generator switches, fuses and circuit breakersare located
inside the cabin or engine compartment?

15 | Whether battery is in easily accessible position with a heavy duty switch close by,to cut off the
battery in emergency?

16 | Whether battery terminals have protective rubber covers?
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ANNEXURE- 2
Maintenance Schedule of Critical Equipments (Compressor):
Periodicity
S.No. Equipment Parameters to check
Daily| Weekly | Monthly| Quarterly
1 Check Lube Qil Level of plunger pump unit and top up, if]
necessary.
2. | Check the ail level in the crank case and top up, if necessary.
3. | Before start check flow of cylinder jacket cooling water.
" Check oil flow from plunger pump to gland packing assembly|
and compressor cylinder.
5. | Check for flow rate from plunger pump.
6. | Drain water from receiver or liquid trap.
7. | Check belt tension and adjust, if necessary.
8. | Ensure tightness of foundation bolts.
Flush out lube oil system:
9. (a)Crank case,
(b)Pump chamber and fill fresh oil.
10 | Flush jacket water cooling system.
11 | Check alignment of compressor and motor pullies.
12 | Change lube oil filter and clean Suction filter.
13 | Clean oil strainer.
14 | Clean Breather.
15 | Open and inspect suction and discharge valves.
16 | Check instrumentation calibrate, if necessary.
17 | Check safety release valve.
18 | Suction and discharge valves of compressor cylinder
19 | Interlock with High level alarm.
20 | All Trips.
21 | Pressure and Temperature Gauges.
22 | Control Panel.
23 | Complete over-haul.
MAINTENANCE SCHEDULE:
(CENTRIFUGAL PUMP)
Periodicity
S.No. Equipment Parameters to check
Daily| Weekly | Monthly| Quarterly
1. | Check lube oil and top up level, if necessary, Check cooling

water flow (where provided).
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2. | Check mechanical seal or gland leakage.
3. | Check the "AMPS" are within limits.
4. | Change lubes oil every 800 running hours.
5. | Check coupling and coupling bolts and replace worn out parts.
6. | Check tightness of foundation bolts.
7. | Clean suction strainer of:
(@  Product pumps.
(b)  Other pumps.
8. | Check alignment of pump and motor.
9. | Overhauling.
10. | Greasing of Bearings.
11. | High Level Alarm.
12. | Relief Valve

DIESEL ENGINES( MAINTENANCE STEPS):
(1) Keep the dirt out of the engine.

(2) Maintain a lubricating film on all bearing surfaces.

(3) Regulate the engine's fuel.

(4) Control operating temperatures.

(5) Guard against corrosion.
(6) Let the engine breathe.
(7) Prevent over speeding.

(8) Know your engine's condition.

(9) Correct troubles while they are simple.

(10) Schedule and control your maintenance.

Diesel Engines: “A”
Daily Checklist

S.No.

Maintenance Steps

Remarks

Check previous day's engine log
book

Correct as required.

Drain water and sediment from fuel

concentration 3500 ppm)

2. tank and fuel filter through drain | Before starting engine.

cock

Check engine oil level and top up, Mu§t bg slightly less than or equal to "h" _mark on dip stick when
3. if necessar engine is stopped and has stood for 20 minutes or more (must be

y measured after all oil is drained back into oil pan).
4, Check for Fuel, oil, water Correct if leaking.
. . . Radi firmly tigh ki h i
Fill radiator or surge tank with adiator cap must be |rm_y tightened back into the r§d|ator or
surge tank neck , and engine must not be operated without the

5. treated water (Chromate

radiator cap since this will cause aeration and overheating of the

coolant.
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S.No. Maintenance Steps Remarks
Check air cleaner oil level and
chan il, if requir if oil bath . .
6. ge o equired (if oil ba Use clean engine oil
type) clean dust pan and pre-cleaner
of day type air cleaner
7. Check air line connections for leaks | Correct as required
8. Remove and . cl_ean ar Fill with clean oil, up-to mark.
compressor breather, if equipped
Drain air receiver tank at the
9. beginning of each shift and, then
,close the drain cock
10. | Clean crankcase breather Discard paper type element, if clogged.
1 Check oil level in hydraulic | Check for leaks, use specified engine oil for topping up.
" | governor, if provided
Start the engine and note the oil | If there is a change in oil pressure from that recorded in the long
pressure both at idling and | book on earlier occasion, then ,stop engine and check through
12. | maximum speed trouble shooting technique the cause for oil pressure changes and
correct, if necessary (for Assistance in diagnosing the change in
oil pressure and call your service representative, if necessary.
13. | Record oil pressure Refer OEM Manual for Lube. Oil pressure limits.
1 Fill fuel tank at the end of the shift Use clean fuel and a strainer. Also clean the cap and surrounding
' area before opening the filler cap.
Note : In addition, Diesel Engines “B”, “C”, “D” and “E” checks shall be carried out as per manufacturers guide lines.

VANDANA SHARMA, Secy.
[ADVT.-111/4/Exty./733/2022-23]
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