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Hawa! WfeRtE foruivor aifeem | W@ ¥ TR AU qUT BISTERT ATRTE T WATART U IATH
feIT YT WErEHwmT W god| afkufy seet Wamd Bfvudr HaeAT geEre ufd wenr e weree
Hfoheez |
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TR HamhizeT Sfeh STRiebad ¥ FAdH AT0hA S fHEZeeT g | aTieae Haa i ger yarg et
Ut fisre g frsanm w6 g ufw aifee SuwReT wEer AW qus IR HaRdTs Wiafod arardiad
TATEeE | HawtHa e Hr fged afes aereust ug ar geeet ASTEET qaTHT WaTasT ITE ¥ AT
TUT UEY a7 Bood o] JTATEHT TPIhT FUTd HATSUHT §oE| BIATHT ATIeAl QagHT Sfad aaedfae!
T ERA T fausT g | g fiar yentet it weer aike "ot Hitgte! Snd frargeet
T\ GG T SAEaH! Ui GiaviaHegT aet gedr Wil X8 g |

mﬁa@a@ﬁwﬁ%mz&vmuﬁ%@w@lmmmm
T AfGH AT URTEd &THAT Jod HUET QHIATDT YT Ious | JeaeT a1 U Eals G Ui ar el
RS T R T FRATEATDT it TGUE |

TET HEAAT WG TOAT a1 Arfeotes Feawr QR & ST gramar Smafd T ar & Tumade g
forsamoe o I WA T RS AU THATSTRT Fo | STR Weheb! WRATOETE AT ISdhadl qAdH gol
WE RSO TEwiaTE AT faETR T e g HURT ISUT STERHT STRAT WiRlTadT ISl STiisad
TUE | STR Y GRAUT ARST" THEH e WATAEE XTEH X U T UfYORAE AR AT STERET ¥
TH AT TEAUE | THAEST [GSUHT YS! AT UEHITh aT JUdATh UHRST Wl ITEuae | J&T
FETATICH WaaAT &al IRTHT ST STUHad 80 WIIVaueH WlTdes e |feeg |

TSTRAT JUTSHAT HAehed ST ST AT Jod YHIRUT &THAT ¥ o Ui a1 JEUT o Wbl WTAIT quT
i ST TR I YRIRUT &THAT qUT Il W AT0 AZUT ETHAT HUGET JiHTTeT WRINT IUdes | &TH e
TWEHT AE Ual IR ST WATE ¥Te] gl | foram WwebToreny atrarsarehar, andier gferm ¥ qaraa ar forerraa
HTATABAT SIGHT STUTRAT IUGTH UbTeb! T yainvr e |

HaWfHA qTUST WSSl ar HawfA 9fsod aIueT & g UHE ATedd o ART WOGT £gT MRIaTS ardier
TERUTET ied FHHY F UHIRUT STRATHT g -1 feaige a4 simavas g | awaer qrtr fafuer et
THTAEHTST forAfuT ArmfiEeaT WRIRT I9T TRIGT aTfesr qur Rt wemr fafires ooee JeR ardier gt
STAATATE forresrot et wfehes |

HAAAT TR g3 U1 ST Tus JUTIRTaTE Wae fewieas QHaAT SIaedT IqUeE | WaamAT qraTaTeie! ST
HTarvaHar afd T I W FqTuE YTl ey foreivor wikger &) stfrhaw SISt GEeeT Qi
T fa¥ioeT SRTvEHITTH W UTaTenE gewTsy Uaw | STt 9y feeft st g Y gemtear wgwn
Stfureha® ST Yol gra Wl STETIVT HwqT QY Feolt & g R gewraer AT SiftaR It WEee g |
5T aU &0 g afg 9 TAAUSHATE TR H, T Y JUSRUT T Wl aforeh Irraees |

BISTEGHAT ATdTddhe JGT YrAteaaan Jetamar 99 sfa g¢ fouft dfeway awerm ¥ Yo 3fE &0 witwm
QIURA® STHAT TUT FATST ATHAT 99 R 93 Feaft feerw usrwr T T 80 Wit wTafeTes stgaT s
THUGH | ATHTAAAT WHATAEta! Stha (STaT U ¥ foeade go) a1 HEaT el qaamT Q0 3fE 30
wfersraweR afg gt ufer firstt gratet sifemT @ afg 4| aTTAERHE®T AT WAEATE GRITAT URY SFEINRET
Fll GUAAT 90 WavTaew BT et | |

WERT ufEEr AEeeRaTAet

WERT AEAIRUTTAST URAUe® T ATIGUSHATS HRITEIaAT AT §| daal YEAEGRUT T FAaaeedTdT
TATUATE AEATA TTEG UTERT AR SATHA iR feriuTavamedt ATUGUSATs R QTUETEUAT UfeATSi qel
YT el TFAAT AEIRUTASDT 93 3ff FIRAHTEIE ATIGUE AW I Ui WYt &7\ AemIRuTiaTaTs
gy Afefiid ¥ WHg Ve TUAT fu I W Uaied Wed @ iR fRiuT ATugus @
Tfeget &1
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faguar @rizRAeT WifaRie YEARMT A ARTST T9 ATUGUSHAT Haw foAiumaT faemme ufaftr @ur snamearsg
FAT THTEHTRT qAT STATERUTHT SIS hYTAT TUET ST ANYHT | HAaHT Fioll JHTEHTIRAT SR
TAFIRT ATIGUSHT HUHT UTaUTAEe TRGNT quT JeAN WaagedT difvand TuAT anp ke & wa
FfeFog Haw@! THAT fomd TUAT AN g STASUH B\ UIERTe HEiide Saeiars LT 16
foraeT AugueTFRlt gfragaeTs TR snaE IR aFfad ggEE W W WINEUS daR UTRUST § | ’

(qrE® Foll fasR@AT T e TEHR §HER)
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AT ST FORTT TT 3T WRAT ST U EETeT
fircftr feraruTeT qaecRe Stemw
fag. aowg T

fr ¥ 2099 W UW Qg I HHUA U Srwwla TUTUE AR ST Fower e s Geft 30 ot ¥ TR
ot 99 o TET | AW ST AU IRHRET BT 13T WA IR R G| o JERueAgeT it
arfutsw ¥, JuTe d% fafies, Tt fimm som ¥ e 2fey fafire (o @ @ @ =R
FFOT fafHeS) @t G| JuTaAT UEifaaW UgriehT ST, HUSTRUT ¥ fasrt faawuor durer sme fnmene
T INET HTAT Ufel 06 WS T UT. IATHDT STRATA AT Ut SrreRtsatva foset faamor forsft Smrars
GeaT TGHeT STaAT § Ha Uoiw, fooier T AfaeeT oTam, HuSRuT qur fasrt faavor @@ Qoey o«
3fe forstt Soes gear IRT FhaT ghavg | TURT ¥GT UgifeEW UgTiT ST, WUSTRUT ¥ fasht fammur forsft
STATE GeaT IS Yebeh! STEAT HYAT Ufel Q.M. TATHHT BRIER e foroll S0 3Todr U IToerA g
HUSRUTHT SUATH AT THTRT Y GRET GFarfl WIUGUS WRT §H AWB@T quT JIh! QTR QAT blefelt
AT FAT HE TGB! STATUT 3T AT TUAT USITar UgTeiat STamd, WUSTRUT ¥ fersht farmmot furer
e o AThRA o WE BT g

TR A e fRER, WER, SHAEIeH, I, SRRUR (AEETIR), dWdE, Hedw, HRET,
TS, WNERT, e, gud, fiume 3 vl sriaagede igifaam ugrier smama ¥ faent faasor
e g | o wera: W, fewa, wfiew, sad o, gafesh, uwsh, uafu. satw anfy dgfommr
TEREE ST IR AAE®T fafHe SIEAT IEaT et s qur fSuReE (¥5e™ HUSTY) ATt fashl
faa=or T AT sEfew s oG seveey w) fower qyret fafie Wt anfor femior et aTsEEET
TA HUSRUT &THAT OB BEO fadr faex weat &\ wwwT gia 93,632 fowar y8,z8T affaw Q,euy X
gATE TR €,29Y fohaifaes HUSRUT T dfhem | a9 Yoo &WAT qurd! &ive 90 fowteT wuaend urer
YagE | AT ATRIE FRIARST §REBIVTA AUTADT FIHTGT S0 WTeisTioleh WEAT 87| AWeHT T aer J0TL 1Z0
AT Ui ueniEEsr foht $.3C3 oW W ¥\ AU sew fom Teew wfew ¥ s@erw anfie
sraeurare Jfedr feufaar ufar e aRerars i IevasT deem W awar seoft i Jeer ')
it TOAT FoRA O 99y 3 AUTH ERARATE IO G G HTEREDT G| FH BRIER IHAAT
vt feear wfva 30 ufave & saw )

RS SITE. Q0WE 1Z0 AT TR IHH T.9§ 3T ATHT IR &\ favrar smiftger seraaT aoha ¥ 3fen
st gRa UgITaed UgTie! HeAT HUHT ST afgar 3T.d. 00T |o AT o #ika 8B 31 deamawT
gt T afaeR oy sttt asier ARl FRA AR Sfad e e e g s
Q0VE 120 & HecardT ohTHET Tfad ATaaTE! TR YHH ©.8 3T B8 IS Jedl 7|

YR TG FRER T AU T HIRADT AT HFI [goDT Q008 |TO &Y

Taarcns faeftar feamor
YHH 7.8, ATEAT

GRINE
— sfieaw smmpRa  Ugifaem|fegeae dgifaew

ﬁmwi HUTRIS HUTRIS HUTRI

? 87

fereht 3” lesueuaee  |433veew |vEwes3el
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STFAT JTTRT :C’aq’ag R,%9,95,855  [4,3%,8%,94Y 9,65,3%,91%%
RILGREE] 36,04,40% [5,43,95,503  [%,23,4%,0R0 ©,42,50,593
SHART G 19,5%&  [5,08,35Y 2,098,380 2,%8,259
TyTfoeh T faeht faamur = 39,942 [4%,53,08% 2§,95,210Y 99,3%,36%
HRKEE] 9,049 92,819,089 §,3%,9%5 %,3%,2%9
AT el 99,890 |§,%3,0R9 3,29,84T 2,943,954
ST @ 36,0%,943(%,39,95,00%  [4,32,09,955  [4,50,91,&%0
ATRT 1,45,9%3 [2,€2,59% 3,409,688 (39,29,%29)
FCER S 1,90,000 93,91 94 2,92,38Y 9,499,589
e aTwT (4%,808) [9,20,25,435  [4],TE,E5R 2E,2%,94%
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R wwafa Twqe0  [2,08,59653  [20,90,430 ©},29,03%
3T (Debtors) 8993  [14,43,%%0 §,02,156 §,59,09%
Hsgwa (Inventories) 1,09,335 [9,43,54,3491  [3%,08,8l0 2%,3%,3%Y
YRR TSt Turnover 3oy [l [] Y0 43 320 (42
e wwuta Turnover PEN N PP Y192 Y129
st (Debtors) Turnover 4Ry loo |80 9% ve |3§ &T |98
3T SumT femmr o |€9 Y135 % 149 YIRS
Hsgta (Inventories) Turnover 39092 |51 19 09 14159
3t Hisgra foaar 2 149 Y3 |5y Y |ER 22|93
Ao Gt wfavra (festam) R¥ & [R11R Q4R R\ 8%
FHARE! @d Ufava (faga) 0139 012y 0 |43 o |&Y
ST HHAST quT WTEde @iy
IES &R Y183 8 |40
gfevra (farshtm)
Tw (e e s gefu

U €L 140|149 1o 3% |oo 9,58Y |00

R 9% [V (943 8% T3 [go 9,54E |43

Y (90 1R9) |9 |o% (89 |g0) YT |99

IRer faautgeat favaeor wgt e 2w

q) wiaa ATwT ()

TR TR FRER T U JURITH 99 HFIAIEedo GaisT THA Jrad aThT (SPreT o)
JE@T v | X AU SEe frERT STA. 0Bk 1Z0 AT T e T.8 ¥ B8 HIS e
7| auare fonm afitie Tt srenfie o FRSR HeaT SeT gheeg | Tt fag Ao s
UAET aT STUAET TUAT aUTH YRBRBT [dalUT gt qur fafie Teeifae sRuer faoa
WERAE ol [HRADHT FAGHEE Woq HUHT Bl Falh e MA@ HFUAIGEHAT SegTd STga!
i | A aua &w qer faiRor aft Swieras IR wew T a3 agae fower snfie
AT Jad HE QUR & TSH |
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3) for v '
fma fer Tuft FRERET STURAT 7T TEIaaH TERET FRIER 0 HFHEERT qadcHS
TUAT 3GT AP HH gdhT ¢hasz |

3) Wt (Debtors) :
foorr foq ool STETHIEE FRERET STURAT JeAifie o &H ferg| IREE o o
HFAGEAN qaaT IgT ufer Former faq i SURT Taw stenfus &\ fae | sfaa st fomrmmr
WY b fow wiferer SumRT 2w | Wl s srudieEw afa ¢ fiwar sied SURWT sRER
WIS B

g) #gw@ (Inventories) :
fonmeT sma. 00 1Z0 & STURAT ¥l T 90 fom wifter Ugifaaw werl disgta wEer
tfarg| wafer T ERieT SRR T 570 FFUEer Hivd 30 fimer tgifwew ugrieT
HiegTa T =\

Y AW G
femar Tt AT FTITRAT FTa. Q00 1Z0 AT AT we weriwr B8 wierer 3fewE )
§) WHANT €@ :

frmaT FHERT T9 FTRIGRST FATUTAT ST AR SRHIEEDT TAAT TGT AT o HH g1 |
o BT e fagiteT STRUTaAT 0139 U WHAT ST AT Braelgedt Wit StaftrmT
BRa 9 v war e

) AT SRR, worafers aar faet fmmor &t ¢

foomar FHaY, wyelae qur fasEY faaRuT EEEE qOATcHe TUAT SR ST SFSIEwer
BRIARDT STHRAT 2GT STATNHD o HH IghT havg | FRHST FTFAT HHART, TGl qar fashr
fam=uT & fanhiat suTaAT 9138 Ui REHET o ST FFREEdT W ST Y i
HwT 98t o vt gfawa)

awd, fafier wwamT fufie war uftemn, fafies fefimeT awenfye qur seiweanfye TTsfaes HsOTEEAT
et fafie fopfimeT ufaagaeeaT fmeT HHART B TT 3 Wi G OY o EaT v ufabramee
STYeHT IRFee A% qATCHE TUAT ST ShFURTEEeh! BRI STHTRAT frvaisIoT TGt duter st forwreent
FPHART G TUT 36T YYIoch GEgE STcded H of JgHhT UL F|

(e fowar fr. FraRt v g )
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W dararsi
ke @R o

TiE SRET Y@ W AR TReAaT g sheig faed ¥ WREY daw o azee A
Seftgwgrer fafaa stenfies goTaetr AHeE TEadAT IRET & | ATHIEE HGTaTsl Wellel HIRECITHT Fawa
wiitheeder T IR R femet fasmeeT gawa, @@, famdar T AR T FeThmeT fawgaT
W JueTga fafiet aRRTATE SRR | ST STERT Wt IS HIGTETS HAHT SEATHT SEYIATS LATAHT
T FHGR FHARIA STSAT ITVA URT TAHT AT IS AWT ¥ ZAGEAUHSHT IJeURH g 3 St
FEAR T ITIAATE URT Tot FHGIR FHARTEERHT qWaTe Biiegat Hfafaieeson amt a=t forsweimr wa
UBRATATE TREUE | AT STEfE Tttt HEraquT Tawy 2|

WHATE FUTTHAATE Y I ATLARHT TUAT 28 AFEAQTE fAd WIS JqaTE & GReahiumT fHetar
US| AT FANRIR URTATE QITeA INT AfRT aWISH “USHAT of a9 &7 Wl ATAdETE fadhte WOat g9,
TEA HTSAT TEEEHT TN &% Baa! [TET qhr &W 6|

aaa-giaur, W, fagr, amifve qReeT faomr, FRUE@T FaRT, SR HUET ¥ ST Qo fasT
HHGRETH! Ahald JAlae ar ASIgReeel dlcheb! Uffeiiied! GHge oAaeutad uerir sk fguefiar amt ©
YRAMTATE Wies dgrant wiwg) ILO, Convention 98 —Right to Organize and Collective
Bargaining Convention, 1949 &t 3«9R: "Collective bargaining is voluntary negotiation between

employers or employer's organization and worker's organizations with a view to the regulation
of terms and conditions of employment by collective agreement."

THftw St

o wHiEw WrEnl W ¥ B yEduw T T AEAdT WiaHN wivwET @ awie STt
wRa
TRATHT T fafie sfemr R e (@fremae @ o s 3R R ar aReawe

faRndft =mEaT ¥ savawdEE WERd @iew whRAT (AT 9w 21, Two Collective Bargaining
Agreement o &1

ar fauefrr uforar € a9 weter Sufeufa sifem sraeumT A= g 2
o FHiew dgrETsiar wanr yfteawy, &enm @y, deifie @y T ufisse wwar g w6

HEAT ALEE & qUTSe ?
o faquwar uftaa g favwr
* YNNI & STURRA SRITST STURAT HI@T fe Whiaw g fsar
® ol HHARIG! ATTHIA STARUTHT WX UTel fersrer
o FHARRG sravaferd fasw
o wWTfwe faarg T INT FgTarstt HUHT a8t sfad THEAT

o T faag TR Sran
A U, 08T A AA TUAT g8 TR I fqamgar ulksear Rar wgeg :
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Aftrora faag TR

S UA, Q0BT &Y TWT 93 (9) W BT TGEUT UACSTAAT HRRA BIAGIR T HHATRIDT ATCATUARNT JcUeol
T @l ufer e fer oW faatg wRTUTEERT W G WEcauuT Wade @ A AEd: g ARReT
Trafeu 5P| AW A TAAT WIiRAiHE el faagaE Unh S SETEEET ¥ SIqUITEadT SIRATET HEAT
TRk 5 ST STl et Afvgent g | ATt Sfeafaa ubram sacve It saferra geft T g atmgufis
SraeEy 0y fafie wrafm amedr gat T e IR Uy )| @ el awter ww
FAEATH THUA g |

BAGAERT TATAT AT N AGBAT STTHAT Grall Traloeld H BRATAAAT foiager I qawg | A<ar folager
wufE 9y fahe FEiead 3o TeaE daE Gand IRTE SEET QHTIT T | T899 W SEiaaare
afe TS T Wi | T SAeGEdlE §AT GHET GHTUT TTAT S SEiedet THEs 99
et o awrawuwT foofer foque|

afg AR Ieo@ TRT FERET oW @ISR yHEa [quar o faa agear arfea e 3y fahm
A FETATHT ARTAGH I Qfchewg T 3N SgTaraa ferofer sifeawr geeg)

e fErsr Tauw

TGD HATUTRAT UH HEWAT TAT FAT HTATHEEDT [ahTq HUHT UG | AT AT EHT SH YADT GWT 98
AT I ARNTHT §| T FER sAfHweed &0, f&q T glaur TrasamT Anr & uey «e T €1

A YAAT WUSHT AT STAUR BIAGIR BHATSIA SFAT WO UGS sqaeaTueheiT RTequae| 9 fafim
A N1 faarg T ARAUGE | 9@ STARMT WEAfT THUAT FTHGR FHAREE MW SRITAaqHET
TS| oW BETA gd UE 9 qy femfim amt IR wenfa aew e ww THuwE) sw
FATAADT AGATAT WS AR [Ihe HYUVET BTHGIR HHARIEEATH A&  aaT fashed Yevgs:

q. yfergut Surr (Refsraqut Sawrn)

HATHATIYUT ar YTfqul JUT STaavas IIG A 9 deT [aeheuss ¥&rg :

. BEGR A1 BHARIEE ¥ AGAUS GIbT URTAIeh AFLTE Glaeh! weaeargwet foarg weqa i,

g g4 UETH Aol BIAGR GHAR!, SAaWIUh I SRHREAGH! AW ST Ulafafica Wosr
WaHRAE Tea Fugher afufa et faag g =

IWRITh qRITASGT Aeaey ar gfafaa 9y e fofr faue &) av o afafa o meorerr shagha
qy fymfi forofr femoet & ¥ & Fan oTuME URFATEE StaTrER U 2, I WEEEUHT el SaedT
TARTHT G| T o ALARHT T YA g ¥ AU FEA BT IRTSA Howl Uy AUl g &
FTAGFAGT T HEARIATAT ATl

Gl WUHT ¥ UTAAT AHTEHT HRUTETE HAGR FHARIEE A7 UGTHT S TR UTsee | BifY a1 Aeaey av
gtwfaer faufer sifemr wifeiger| o Frearewr ar wfafoer fygar fvfaewR faa aevdaT SRERAT gwRTERA
fomr feper PR aTAT HEST T ITWIQUT SUET SauFaeaiE Ul HEAT JATHTA FHEAT UA: ESATAT
S el SHAATETE GAT AT HIRUT Yfodege Wk ST dETHT T IRaT 3w |

2. nftryut srafq Sesier Surr (Wersiqut Sum)

S HRGIAT HUHT aTdl fIhe HE AEATADT SIET ST HEAT UIAESTAR HHGIR HHATS AT gSaTaeh
ueT fauerr foraies IRTSTAUE g% | SSATA TeahT QATHT STFAT BIHGIR HHATIIDT HIRATAT §0 TfeTaa gearasy
TEATaH! UETH WAGIA (Ul ot | AT ESaAT I aolel aIRAT fefdiee &1l @0t Woufg 30 fewufgare
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TSATA ALY NG Wil AACATUDATE Tl fGqUe | ATHTST STIAT Howl &1 Wl el UTel HTAGIY HHEATS IEE
HTETT AV TRT IRTSAHT AT AGEATURATS qAE o FLIT SMEEEA IRV DT HTH STEARAT AT
HRATE FSATA Wi | ESdATae! Yot fgguaufy ufd smgR SHarl ¥ Srawnuder adi T afe
FNATE BT oot el |

FHGR FHART ¥ AGEUTUHTTHT HTHT GRTEH TRATT GrIToUd TSI AT $IaaRg Ailoee | SRhmT
] g Thfer TRPmmET o afagemr 9 faffa T Fafagemr sw safaamT gar wear fafaefa @
g X Q TEEH B oK |

e Wgrarsh Tt dieer A T s
FF.yw.an. sfafere :
® VT § TAAAAT ¥ Wl g STfueRaT e wrawdt sl & ¢o
e g ¥ AHfEE Ggrarsit I TRy Framdt
gt & vz TH FEET AT TR wivsfie Tewit sthafer @ 900
WATISTe GREAT (A TAx) Stfvleer & 909
AR X WITHAT AGHTa e Siferafeer 999
AW ST {uiRoT TRawdt sifafer q3q
Froefr Rt wrwit sfvatwr a8
Aielfoles FATAT It Feawdt sfwrafer qyq
e grars wrage grawit sthmfar qys

3 o arfieR TrawmT ufer grfee demEm g TRer

enfors e

AUTADT FITATADT HTRT 33, 38 ¥ 83 AT HAI: TSWIRT, A qUT WTATIAE YIEIThT ghabl AATUT INT
I

Mg BT AT IRGHT STTUBHREBT WAUTEE: WaUTART Aifdd &b, IAST qiaca, fgvre g T
Hifoew, 3 SEET SRBREE:

Tod AfeaE Sfad SW SIS 5 TR Toid HfWears Sfaa wiesfie, faur @ FegremT
TR AATTAE GRETTHT &b AR | Woddh AHDHATE Bleld arIToH 28 Tfeae Eiesl, TATAT FEHBIT oY
TT qrfed WETarSlt I USS gF TG |

o W U 3 forawtact
o 23 i U ¥ Terraet
o fowmafa dar ¥ ¥ forewmastt

e 2T gloaeer o

forsTeet/ St/ Yt/ AEuTE T TFQUT TTEHTATE SAGETId ¥ 9o diae | aadl JIMEd Slelaeed
GEAT TRHT
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aurenT afe derarht uher (@ stenfe st i

) THfes g& fem 3 afaur grawit gt Toedn I IR AirsHeT Yrit STHER HHAN EEAET
Y9 gfeve @ TR TN yiafihee @@ @wt gfafalr Ao cawmue awer fafaa 7o g
WA ol sl

?) FaeUE 99 feafia wwear wRTe e

3) TGAT FHUW THY S BrEaEs! Teawar 9y feafie qamame oo

8) TEAT Ul TATUTH WG G UETH! AowRiale fodch Weaedddl WHeT al caedl sy o,
HAIR, THRBT AW Ufafarer et faarg weam w=r afess|

v afafoer oy feafir foaofer Teud, foer aavd 3y Reafin Jure R awer yaRTaea T

8) &0 Wftwraa! A Aageate 30 faar womr i egae & qaw

o) e FETsiiare FRATT HTSHT TR JrAfs w10 FTt eqd Ta At

T) YRS Ufdarlal SHAT ggATe Il AUTSS

R) ATATUIHRUT IS I foufer et gt

10) TRATAT HTAA TRE AV g X HH BIATERAT qaT AR saet

19) HATEAT ATHY SH BRATATAT IHLT Il Yo ¥ SH BATAAN 37 TRATAT BIATeae IS

1?) faamg TRTEST Ahr AU IRBRATE T fader sifuer w@a foget &)

T SRTarsiaT e T

AU U9 G g I va,

FTEATUADT ETHATHRT &1 AW e yard,

fafvea sraftr agfires @t fasermT ga: wor <y,

TETRIERUT (Tribunal) T =rewT &,

Trade Union G&eT YTd JSe FEdT HYHT G,

IS GaTd THY T I T8 yaf &,

WA die Yaf g,

2T Ffsar Code of Conduct B\

TfEE dEsias HEER! TS Sut™

FEA T TRATTH! THITHRT ST o,

ATl VQETSHaT AT T et I,

YRERT Uit yeRTawiea T qasgidel &Y srawT i,

2T Il AT AW GT WRBHRBT &THAT T FAAATATE Ul Gl AHIATE LA (G,

2T IfaadT SR AT SACHIG qal1s AW I,

FHART Fraeel AT BT Iuet |

STAT AUTAHT WIERh WigratsiieeT AT Seatad fafies meifig afew, wwemT,  sfifemr smer
TR UET T et WY wftgar wuAt fafie wdnfae Ue e graeeT e afvgarafl Sreeme ¥

T fvEmeETe ST TUAT YAl SRETS g ANde T gy U [WRER HE ST e vt
IR TG0 ghaeg |

(vEew T waee atwfaeT s See gags 1)
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format senfe ke et
T

FTAGAAT Ut FHR (& AT UIreT WegT STt of 967 & udg| ey won Sea
e ugll SuTey IRTENEGT HU Ul T A-AT oo AGTehGT heT TG Ulel AT o AT giidteast &
Hieg ¥ 9/8 fiw FRUEE Iudsy IRTSH Afps Ha e stidiremr 8 Wl | a3 ufr vwufarg
BT HATAET TIRT ETYRT Tegd b Bal ? TRAAT WT THTHT lGUT ITHIT T Welt STl TTREs
Ul g RS G| 7 (RIS ASISAHT HeAQTE STCHYAT, G (o9IAd ST qriared forale e Uge| Walts ¥
TRTEAT T ATGAT S1eahT mTTe IRHGR ST =g et wfenewt, @ faRTeq @ sxTeqaT fagtmiats sifiar
G seNfS 9GT UGE | T T YIS ATadTiud JET WEHT ¥ He fuiRuTT arer soraat et <aw gat
e HET T Hie AT g IGE | “THADT AIHAT Wl ThaTd qHeA QTS SO, G ATTEgT ATTes
T er & aifoe ufkdvere afR Iequde | awer foom w_r Sfwar @) @ aemr ww At e
TGS & F T SeARINTA TARAT A BT ATET §qT F WIfegay &)

U ST Foore SedTehr JaT Wfpd YSar Siam TRUT HUG I AT BRIGTT O YhaTaer Siae | el
T MET AT AT WX ATRRHT b O Wiy Wl ol QT diel STt ufer 0] U | a% Q@ T
TEATE YA AT (Ui Ted ST9IR SIRTHAAT Sidel Siided GEATehT fa¥IomT 81| & JaT AdEesT ud
TR R - WEIfaaw Ul garst s et fasmen fagw - afer ST dEveE SaTaiEeT SETAT
TR WER W feew ¥ g gwm Wi ¥ Sucreter am Wy AfvEr| A fmer @i seRieast
gt RrT| AR it 3 3 v f)

FRATHT HELAT JUHITHT THET WE AW UGTH TATST Uee FUGH - FHARIA IRT 3@TY| T TS Tg
A 9g% 3T | A¥ fovmer TfiRaTudes ey e a-AT| UgT, HHART g b WeUT - ST glied
foraigwT sifer @)

siftreqT At srRiftga aaRAT Wgifew weiudt g ke I@r awar [ Sufd SR ITHIThI daEa
amufer i foReR e IHE ST Tew | giiica faatgar aea are fewer senfy st faeer
firga| gifiea agY O 8Q o THAT FRY EET T AT SRS WA SHUTHE WU F |

gmgfet afde waR g@ AurEw, WERW fadve e foger gem) e off weRe wwt waR feenr aw,
WeHRA A afga &qT fad i et =murAT afery =i AR o W W 98 sEE A g -
HERIET TARAT Foal qqHT WIS Teg Y UgTel fomeT =er ufd g¢ T &d vaw aaq war aif
T EuR faemgie ST HUSRUTET &HaT faeaAT o awar| AT staemdT ufe sauts Sget
T T 339 qg ¥ TORAT- THW FRd [avadsiRAT UEIaaW UGHdT Aed 968 SX § a% 3el ed &
FIRITET TERAT HoaT Aweh! AE 9GE W ¥ SUALHT HEAAT Ufel GG el reletar arerete ufe dgtfeam
ugtureht Hear gfg e foorr arear wgetr Rt e Hed BT aneeT B fewiw Afiae ¥ WgemT #e werget
T\ T IRT HITAT ety W Wieam | 8T B9 Icd Tt Ual SThT BRT & & Wl e UTe vF TlTaa
et | aar Ao afg g - SRR SHAT faRTUhT TehT AT TV | T WIS & XToieli (e Gt AT R
qAprdl ed A% R I JSfdd YHEWR T TR | J9aTs TaMTfad Uaar Wie {6 wter
TR PR JIAqE Naw | FweT IJTvar ISTTchTaTs el A iR a1t FATSe isel JUTEas i
oA Ul WEw T U HEWT ST IRTSA 1| A% I HeT STheT VAT IeUGH ge |, STTATAAT
WRUHUGE, |, AEAT T ToreriRT Ufer ST ETAT REqw | AR e ATt WIRAST HHT SR WegT AuTemT
W AT feoa Wi Sudsy g

BT FIHATAT STUTE WYY ST W0 | AUTH FERaT HIRA AIRaT TSI G2 UAT HHTS QRAT SAfchatT
DT qBIT TG WAGE oReT AT domgel| AT Ulel Yeb UehTebl THEAT &1 AW Sifger oot gl a%
HiEA FTET UTSUATSH HUST ST TRHAT qd GaTdl Il 2hY HUERUT g, HH UNRHIUTHT da @sa ¥ fidmae
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ol BT AT YeAEEaTE g3 ST & | AT HawmH! ¥ IURdy PRTS g ferarae e fommer gem
3 foemeeT JuTEE 7 TuATgHT ufer Sz | aweht arhr fafieT ufafr stuaTsweT W1 WREeT U ST
TRE ST w| HE A S YHA avar GuTTEt @nl IR Wit wlatuer fag R faenfua wer R
TEA Ul HET GHRIAG URUTH JEHT R ¥ Ul a9 QUi feeur wa oW 9@t
firgar| @R Fw AT AR fwe sdieve St gatiey fwew (sfufegw) @ sraumoT wwateae =T
st R UGl gaiRer YR UedTetas @afed W AU e e gwewes e
iy (ERP) WUTIATAT &1 € INGT T | AT REIARGIRT TaaTiad WOt &rl

fareeT fTaeeT aRAT ==t gt S ant st fewer ¥ afiaaer A e we gaT feweET Afgaw
faares wwaT R wwr wfiae wga fesanr fraraer feww g ot AT warew afeee) o
SUHTTRTA WM T Wy JEAAT foga Afgaer ga o srqfad ATt hATas ATead awil | 3T e URFIRT
@ fev@ ¥ AigdoaT A@r TaW Ay ufy Afzaaer faet gany gedr| faa W o Sear Wl dfe
TSR HH TATST Wl T I¥T GET UhISs 3@ ¥ aheer g sifew sfauer steat wffaar
HUSRUT ¢aans ufkadsr =T feora ar dgier ey Iikga & | a9t it qal sraumRuns Aeed f6g smgat
=

T @ fagd TEieeat aRAT Ul Tt de¢ ST | T1TSE; TS FI0d TUAT Bl AX WGSIUT SHIHRuT
o forer TR & IUTERST WA TAPHT ATSHDD! & | WITSAT STavasdhar siqaR foomer faerdier qawt
YTIFEEATE JEa Nl W Jlafel Wit s g

000 & WTERT I WyWETE AV-¢ AUGUEST S fagt atfeam| ufgwr F=r-8 weiwr akgat ot
QIUAAT JRT-€, WA IGT Eooiiaehl T TG ¥ &T AT Tl AT | AHIfIR IRT-8 Hegl AN-§ & UGIUT
HSTIAAT Ufel ARG T-AT| TEAT PA T HEATGAATE HREHT qEAT (& Ficheet |

aifeer Trqut Aeawaefia af¥aR SaRMAT ST USTSa TEA Wl ITNT STaQIAT Ufer JaTad S TUsT YRTAT
T\ TE T FAAEEATS G agAT et A 99T & AUt 2isd {6 Wew T ufer aifeem | Y@
3T ¥ dar faferes WM @nsar e ufd sl wfvwe fow w@e | e areTT e aee foemers
THRTAE TR U & HEAAT A% JATGHT JATASIA Grorar ufer B | Jeedr wenwrn faepeft smmafet fofyaa
HAT T AT AT W FoTHET TSl BITeT Has &) 3k ST fasell ST & Hedl HIRUTT 3TTH SIdTAT
U-ASA AT 4| TR AT Ul aeg wgHt g foa war wir weay &)

aure s foom sifeer ufer st e FRER W gated g fomer s 9@ faew afvfeufar
ufer FESAT YIA T AT 3T ITHITATDT TATHATA qUT fiqerg o Faiufy e SThaT JaTaTs Sdavd SUAT
foreeaeat figwtar U we ¥ W@fvew wriwr smofd  wosReT ¥ faawor T SRy Wi Wt
Hfga senfe a7 UGH | AQTHGT STAREHT AT e URUfel foRee SRIEAT Tew favarw o afere | awaht
T SR Aer Yo W 5 WE |

(E® fohmET TW TEHR g )
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WTAER TEHET HUSRUT Y TR aaer fawiur

IRT WG W

TR T FRITRAT TGS HUSTRUT AGEATUA FIHeGT HEaUUT R 81| Fedeh Ugriae! At
WEHE W $dgt FEior Tqude| AT UeT Seded Usolaaaviir ¥ Sageiid g §aT 3ded ar
TIEHT TAATAAT Jerd ¥ HTYHT URATUT T IUREAY AUirer ARYURE 9T 90 TGT AN RISt
BT TFIATHT Eeateeg | caaung AT fasr faamur afves)

WUSRUT &f &TAATT fomfor 36 e RT Ugriet Fagaviiaara SmTeaT forediier Jue | Fbawr
HA fgaATHST AT SUdST FAUTAT RIR IUa IRT HUSTRUT AT To1g WIS [ 0T Tefuel g
7 Loss TGN WG JURARAT Ul ET H9¢ e ATeg | ¢Tiep ST ¥ GUAdh! U fHeTgR
qIfties TR GRATE qHA Hedwsl} XTE! @RS ddhee [THIUGT Aol aargeg | a1 Ugrl A

MR ATUGH WReh gsilal WY Shrinkage Y& Expansion &, Evaporation HgY I8 W, Internal
reaction ¥ JUTEARAT WA wsiifogl fepfawer ufvade § Tgwg| A7 hA USTOAT Wil 9&T &7 ¥ Loss
T WRAT 9gg | T 9ggT Evaporation WU Ig& WA WISHT Shrinkage WUX HEg| &el Ugiel

WY fiet T Wt qET et AL Ugw Hew geE| B ST WUR STEREaT dgie High Octane (
Iod UTR) BT HEH OY i e wRiE g Ay aRuT SifauW ugrl HUSTRUT IRteT dTh
feur oo @t senfs TeTaeT TawwT uffer Sfe®T Geie I AEraqul g | O TeTETE W R
I WA T UGE| WP TSI aifdies 3T ATUshA 2gT  oI SUTAAT hHETd! §v STh
TAATE YrRITHEHATAT equde | HUSTRUT Wa (fe) wdhawn s wive faegane ufer afss gaud=|
HEHT AT T GelE AT UTEUTTEAET Ugd Al g 819 ufel & U g 9, stenfus
THT ¥ STeTfie SIS g TR Ufel B g4 | ST &1, Sl URRY W Warw STt ufer e g |
urelt ¥ foieliaT SuTsHAar § SRSl W1 ATdhTdea!, WIhfad WhlUdh! &HIRUT MTd ¥Wheque foa afer
ATSA g | A9 UhRa! awm ufgaet feaAr ufer et RE 3 @ SRIWAT St Sat oMTE &
I YA wgRiET HRUT ovE Tt Yo afiger RE| e AU WReRae WEifaa ugrieT
AITd 9eTea ¥ i AfRATEHEE WA ®AaH UfRAIT T e I @R fawfor s senfs
QST WHREE Ay HYsT RE| av i AT ie! sewr 8y fid 3 I WogRuT erea
FRw Aty foga) s femr ofer e fefaweT stamam oot & Wade W B e et
T S 3w

o wgrl g S, Uesaevier O fashiees afva dibe! Ugrl HE@T HRUT Wiy 9
ufvamoTET HugRuT afveg Sft o 9% wAwTEw afteEw | Loss @Y AT 9@%, Fire Hazard &7 @d=T

uft g&| Operating ¥ Reserve URATUTHT 3w Ufd 9g%| AYSHRUT J¥ JrawiAT fesrgesnn
WY ¥ TR gatra R Aifa fmior 7 @rt senfe sgea St g7\ Energy Crisis @
AU I Tae i GIEeel Ufel Worse &g ifer feATUT INeT Bl Ieilgeal International Energy
Agency’s (IEA) Hel GEATHT TATUAT 9T @bl Head Quarter WTedeh! URTAT YT@@T Bl Energy

Crisis @Y JATAT SAGTATAA el B IGEA | IoAIEe & & Nehel WAGHT TLT U IR F|
World Energy Analysis &7 S@€IX :

e Energy security
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e Qil security
e Electricity security
e Natural gas security

FET Oil security HeTel YA UGRIET stock SAaRUTUR I WivgaT &)

T GIGAAT ETAFH TavaehT Uell ITEET 39 GET QIITSd Tel WY 37 qIge dAfua shH WRT || Crisis
AR FFIHAT AT Jed NRbT Tl

Oil stock of IEA Countries:

In accordance with the agreement on International Energy Programme each IEA Country has
an obligation to hold energy oil stocks equivalent total least 90 days of net oil supply
disruptionsIEA members may decide to release there stocks to the market as part of a collective
action.

One of the IEA’s core activities is ensuring the security of oil supply by setting stock holding
requirements for member countries.

Ifergvar WATgHY AWl Energy Crisis @ STa™TAT oil stock (Stock of Petroleum products) &fees
GUAATE SR AT B0 fesad war st finished product &7 equivalent &=am aa@ o &Y Y Tre
HigaT &)

FTHT VT STARATAT Crude oil ST IR hold et e Feurfer TvganTer gt Wi Ugiferr / arrermar
IR Hold T KIRHATUT T TURARAT &1l A2 U §qT AATHI ¢ faa.

TS WIS &AAT 39 Dead stock (pumping fail condition) ®aTdgT Y1 fgemTa crisis @T
HETAT AT WIHUAT| 31T HAST Crisis management e T ?

q) e feumT safely distance ¥ firefighting approach & W storage tank femfuT et

) Plant Layout Philosophy T Design principle 3qQIR TI¥®T ATIGUSY Tdldhle TATAGEHT
feur ferwfoT a1l

3) WATAw @ga fEur WEr stock AT Y& Y storage SATIAAT SFAAAT Jged WD HIRUT
UfRATOT ¥ YR et & goet |

©RW exar famior

fomioT o U R AW B GONTE SETSAHT AT AwRIET TRAT AN WRedT fafie @ieey,
WIUSEET, TNRAHIFEE TATZUHT G AfTard TUAT follow TG Zo| HIRATET Il U B Ao
TS gt ufer g WX Vel TR GT el Ul JAT WehSHT Uel Withem | Q@A Ugw Hazardous
product (GdRATE UGT) AT UsigqT Yrafeud fasr awmid plant layout philosophy AT Jeaifiae
WTERITHEE GHEY GFditld &Iidie approve JRTEY AT &1 3PNTE 98TSd Ug® | Site selection gfa
fafie Block g&@r T safety distances ¥ Buffer zone (No construction zone) ¥HA HeATIH
TH A g WE | AT ARAT e WRA FABTRT IRTI R Bl Fqew Ieoore IRaT g
Sl A YhIY & .
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. Crude oil storage - 3Ta¥d® HT ATA

. Finished Product storage

. LPG storage and Handling facilities — 3TTayade&d HY ATA

. Process units and control room.

. Product loading / unloading facilities.

. Utilities generation and distribution centers.

. Waste water treatment facilities.

. Administrative and service buildings. (Ware house, workshop, firefighting station, Lab etc.)
. Site Location map and prevailing wind direction.

10. Area topography contour map.

11. High flood level in the area.

12. Source of water supply.

13. Electric supply source and direction of entry point.

14. Approach road to main plant area.

15. Inward / Outward product movement by road and pipeline.

16. Process unit should be located on high ground to avoid flooding.

OooONOOCTULTDA, WN -

WIS ddhab! Wb (Types of Storage tank):

A. Open top tanks:
Pontoon type (Single deck)
Pontoon type (Double deck)

B. Fixed roof tanks:
Supported cone roof
Self-supporting cone roof
Self-supporting Umbrella roof
Self-supporting dome roof

C. Internal floating roof tanks:

I WBRHT LIRS dahgt Gd U gt foAfor afvem | ssieter W21 I& Open roof tank
@Tg fawumas IR Internal floating roof tank ®T WaT g AT |

1. Horizontal storage tank:

Vertical Tank @ gfsiT &% ufkwmorar dgifeem ugrt Tt aamsya geg| 9 oot A ufkwmora
FRIAR T8 Fel I¥ TSRS LR dhet YeaTd JAiRem | A Shge sraara! sramear ay e fa,
yo fefa, g0 fefa, wo forfar. 3fa sdmr QYo for.for. wweT awmzuaT o) vo e fa. emar
YFAHT gt Underground TTReEs Wl 7@ HegT WY &IHATET Semi burried ¥ overground afer
Installed TRFEA| I TEHT IFVA TET URATUT STAAT WS 3% fowiur Jgar &&T  Horizontal
storage tank &} afer o

2.Vertical storage tanks:

Vertical storage tank ®T Design i YgIfeR UGTT SRITRRUT AT SIHHTST & SIee UGH | TQATE
AR AT 8@ Design WNee | & T Ui UGl IR U= &1 ca9a! evaporation starting

point 3T Flash point S&@ e JTavas® UH |
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Flash point 3@ forer affevor aRkuaT 1)

1. Class ‘A’ Petroleum: Liquid which have flash point below 230C
2. Class ‘B’ Petroleum: Flash point 230C to 650C
3. Class ‘C’ Petroleum: Flash point 650C to 930C
4. Excluded Petroleum: Flash point above930C
IR

q) o fusamw ar wftesor R uda)

) W ATATERUTT qTUhA STURVAAT 3TSA dTUshA  (ITh Ugriad!) Flash point WeT @t &7,
TIAT AT Wl fewe =)

3) Vd FAIfAd SUSRUTELA IoUTge I aUhA Ul Flash point HegT 9@t g& &l case Ufel
T T

gHI®El Storage tank foTuT, HUTTRUT WoraaeT fasEaT Gother T Wereie <! 84, Rt ST
T TfeRed! &, T o Ve WET BT @ Aol Sea AT &1 Heol HIeAAT Y& IRehT & | Bid STHATET,
HA WIS eehee G product e ferwtuT Ifuet 2 ? 7w faser sifa aiffRey srewmw gawa
TATST IUATH g | Plant layout philosophy SRR 8% g@T ATAAT USITAAA UGT WUSTRUT e
plant aTf&R Buffer zone &7 THT asfaR Yoo e wTegT AT &va 990 fvmer swn amava® ua
g, a1 G Jfade| F¥@RUT Design &T AT Parameter ufvads gome| grHThel Sfemavd
Ygifees, aanfoes, wifafres et faema WU &9\ Sar AT dwge fomiuT o I W@ soil
bearing capacity + Load of VT with product + factor of safety &' f&aTar foetet STesY gveg | AT
&THATET ¢ fomiuT gt sand pad foundation HE e Ha 8% &aT d femfut o wgl Yo 150 frex
NRERTETA pile HEIGR ATA foundation AR ek Wlhem| Fadb! FHIHEN STEr FaweaT gaT VT (
widea ¢F) 0 frev smfiew ¥ 8900 forfa. etwamer dwee A =1 @ ¥®ew W sand pad
foundation ®fr femfuT wf¥wesT &1 Sand pad foundation Sa¢ simple foundation &1\ TaHHTRUT
storage tank &Y fewfur wgt s 30 frex smfiew T 0,000 frfar. eTraERwT ddee A
SwIeh 3farg| AU HERT S TAT WET §GT Wl gaT 3 g Sf o §at @Al s |

Ta fomioT T AHT FRAT SRRINET HISEed! Ul THUGE | I9 SREET B 9E adIR Tqus
T | ETONFT AUTAAT U1 U T SIae Adach! §aT SuT HRIES I e Woa! §| o, T
fomforad sty sew fam duder &) e fmivmT ufer smifcs A A T arasr
T\ U TR @ATE AT PSSO & T WeR, feweaR, shwfeseers ofy afiar

& | Hazardous Product &7 WUSRRUT T@d ¥FYOT JIa@m feAiuT Design v waferans ufer
ITheTE I W& TEHT approval FaTasd qrfaeTe fad U gom ST TcriTiele &TH gaeiTa got |
Tl GWT gUaAT A Wi URY UWSTehT &Il & QAT YT Ufel WehaHT Usl Wichoeg| STeoledl v
FEleAT & ATAT STRINET STHawITaehdl SR Design ¥ Approval s TraId SFafetld qa STehals
Uy TG aw s qoer ol wuds)| o g afa )

Vertical Tank femior
JETERT:
T3eT whrar VT (Widear &) & fomior o swawmT.
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Vertical Tank
Capacity : 1600 KL
Diameter of Tank : 14 meters
Height of Tank : 10.5 meters
Mild steel plates : 36.21 Tons (Fully killed)
M. steel structures (with stairs) : 5.9 Tons
Area of painting : 616 m2
Available steel plate sizes:
1. 6300 X 1500 mm X 5 mm Thk — 0.371 MT
2. 6300 X 1500 mm X 6 mm Thk — 0.445 MT
3. 6300 X 1500 mm X 8 mm Thk — 0.593 MT
e Bottom plate : 8 mm thick for Annular plate
6 mm thick for sketch plate
e Shell plate : 6 mm thick for First course
5 mm thick for other course
e Overlap for bottom plate : 5 times of thickness
e Slope of the bottom plate 1 in 30 for aviation tank and 1 in 40 for other tank.
e Shell construction for tanks shall be by butt welding.
e Roof plates 5 mm thick only. Roof shall be designed to supported dead load plus
125kg/sg.m. live load.
e Roof slope shall be 1 in 16 or more.
e Plates shall be laid from periphery to center for bottom and roof plates.
e Shell man hole (2 Nos) 600 dia. (mm)
e Shell man hole (2 Nos) 500 dia. (mm)
e Water drains off nozzle (1 No) 152.4 dia. (mm)
e Dip plate 6 Thk (450 X 450) mm
e Temperature hatch (1 No) 76.2 dia. (mm) with nozzle.
e Earthing connection 3 Nos.
e Shell nozzles (Inlet and outlet) — 203 dia. mm
e 200 mm long expansion relief line 25 dia. (mm) etc.

TogH ATHIATET :

VT Construction hand book, Training materials and API 650 code.

(e foower qa fdve gaees|)
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TIOE, TARSBT AN T FeprAa ¢ forrar qifdea
FWT YHIG HUSTRT “Helt”

AUTAHT TIGUTADT UTRT 88 AT JUHITHT § Yo Tverd MNYHT B | T YRTAT “Ueies IUHTTHTATE JUTEAS [
T qUT AT WIEq I &6 g X IUTEARE awq av qatare &ifd Wit sATchaTs Hee qrITad giqafe aras
gaigﬁaﬂﬁm&' | T ey fdve fagma, difr @r gfca smla Rt yame. AT

FTAESARI, THHUDTR, H s fstar ot 3 gfrenut fraeor st se@r swa 3§ Iiftga sefderars
WWWW?WWWWF@WW wigat 7| ST
HAT 9 ()3TAAR HcATavA® aeq T Jaret aufed, faamor, Aex foraestot, IURAR T Swae! & ¥
T TRV ARAT STRGRAMT TdE| T¥IRT SEEEt £(90) AT WHIT ToiR SIaeTus Tt S S
e Uohd AusRMHT wH |

TARATS T, IMER SUHIThTET Tz TWRBT0T &t wiferss diawr SuwTenT faa aReroT &, Qo0y X forrwmact,
09, HIRATAAT G| Ve A, ATGSITe U, AU AT JURAR U, BIATESIIRT AT ST WATISh U=
foIe=I0T T TOMAA Yeb Goidt WegT AT BleArge IUHITAHT STUBRY ALUTT  FaraHT Bramiier g Jaeh
TR e Tt srfiear e IRIaRaen fderEeare FIth TUAT TR ST g AaeT JAd
TNTHE | TRORT TUTET A, 068 AR AU GRAREGT HEAUIHGH! QATABCAHT B 1o STHA quT
AATEH AT T I6d F |

TSR] BTHATHT STURAT U, WA I FAAVCHT Tl ST WUHT & | aUld IRPRA JdgaR folearsdl
T wE forear sfuey, aaea P aifaser e wee siftea domad fawmr ¥ e m\E
AT TGT HRIE o G QTGRS THTEHTRT TR TR I e 1e1uT stfrspaet frianst diaat &)
afer A BT T YTATHS ST §GTES Ufel AU a9 Taog B | a¥q T JaTeT SUHTRA SHEUReT
T fER ffd Weel UyeahT IR o ATHST It aoehT &

AUTATHT JTATGHAT ATSUS SHTEUT-HTg ATRAT STl AvTugei i y% gl o, R, aure avf < & wer
T ATSUGHT TATRAT IUHTTRTHT TZAURA TG 3o IGH | TW JAAAT TEJHT AW Seg | S AW gH ad
smufdar ufer geTe ug)| fo A THAAT TERAT S ¥ AATHT IUHIRAT HA, A, VTR HTGAT SHE
e T |

THT TR, a9 ST B | OISUds! GRIAAT TSIRAT WG ATWY O SRva Nudar aeq fashifaaor
Rywaa| R TEd g, aRERT T AEATERET SEE I T R fafie aeg aat gt Rent
TR | WEIN aXqAT T a% fRETR e A ogw afvem| frmwe e wafad oW, e ©
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An overview of Motihari-Amlekhgunj Petroleum Pipeline (MAPL) and
Second Phase MS (Petrol) Receipt

Er. Manoj Kumar Thakur

The Mothihari- Amlekhgunj Petroleum Pipeline (MAPL) was the first-ever cross-border petroleum
pipelines that was constructed between India and Nepal. The Motihari-Amlekhgunj Pipeline is
laid between the Amlekhgunj fuel depot situated in Nepal and the Motihari in the eastern part
of Champaran in the state of Bihar in India. The major idea of the pipeline is to transport
petroleum from the IOC (Indian Oil Corporation) to the NOC (Nepal Oil Corporation).

The idea behind the starting of the pipeline was proposed in the year 1996, and the first MoU
of petroleum pipeline was signed between the NOC (Nepal Qil Corporation) and the IOC (Indian
Oil Corporation), during the visit of Rt. Honorable Prime Minister of Nepal Sher Bhadur Deuba in
the year 2004.

In the year 2014, joint group of NOC-IOC discussed and proposed the modality of MoU for the
construction of petroleum pipeline. On 24™ August, 2015 the G2G agreement was signed in
Kathmandu between Nepal and Indida by Honorable Minister Sunil Bahadur Thapa GoN and
Honorable Minister Dharmendra Pradhan Gol for the construction of Petroleum pipeline and on
25™ August, 2015 the B2B agreement was signed between NOC and IOC.

However, the project got delayed due to an earthquake that took place in the year 2015 in
Nepal. After the ground breaking of project on 07™ April, 2018 the construction of MAPL was
started in April 2018 and was completed by June, 2019. The construction of Pipeline was
completed before the allocated time. After the completion of the project, the Prime Ministers of
Nepal and India jointly inaugurated the Pipeline on 10t September, 2019.

The Key Features of the MAPL

e The 33 kilometers of this pipeline lies in the territory of India and 36.5 kilometers lies in
the territory of Nepal.

e The diameter of the mainline is 10.75” and the Pipe is of API-5LX60.

e The design capacity is 2.0 MMTPA (Million Metric ton per Year) and can be increased in
the future.

e The flow rate of the MAPL is around 300 KL/Hr.

e The Custody transfer meter is placed at Nonea (Raxaul).

At present, NOC is receiving only HSD (High Speed Diesel) through this Pipeline. The
construction of 2nd Phase is going to be completed in 2024 and NOC will start receiving MS
(Petrol).

There are various methods to transfer multi products in a single Pipeline. Among these NOC will
use SKO (Super Kerosene Qil) as a plug between MS and HSD.

Currently, SKO has been used as a plug between MS and HSD batched flowing back to back in
the same pipeline in the order MS-SKO-HSD-SKO-MS...at high pressure (in the range of 30 to 75
bars) and Reynolds number around 100,000 (turbulent). This causes interface-generation
between MS—SKO and SKO-HSD that has to be absorbed in MS and HSD tanks, respectively and
SKO is kept pure. Thus, the Dispatch location has to push these two products with better-than-
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required quality so that at the user end, after mixing of interface, the final product meets the
Quality Norms.

Petroleum products (MS, HSD, and SKO) are pushed from the mother station through the pump
station there, that boosts up the pressure and generates the flow through the pipeline going
from Barauni to downstream delivery/terminal stations like Motihari, where the products are
received in respective tanks. The petroleum products are received at the delivery stations with
the help of operating personnel who operate valves to start/stop/changeover the product’s
delivery in the respective tanks (MS, SKO or HSD). As the different products are pushed back to
back through the same pipeline, mixing takes place. To avoid mixing of MS and HSD, calculated
quantity of SKO is pushed in between MS and HSD in the sequence: MS-SKO-HSD-SKO-MS-SKO-
HSD... and so on.

The density of product flowing through the pipeline is monitored in real-time and interface
tracking/cutting is done on the basis of density of the product. All the petroleum products like
MS, SKO and HSD have considerably variable density range. This helps to trace which product
is flowing through the delivery station pipeline at any moment, whether it is pure product or an
interface of any two products (Interface has a density value in between those two products
being pushed back to back). For example, delivery of incoming pure SKO is going on in an SKO
tank at the delivery/terminal station. As soon as the density of flow changes from that pure SKO,
it is known that the interface has reached the delivery station. Then the changeover/diversion
of the flow is occurred into the respective storage tank. When the density reaches the value of
pure MS and stabilizes, it reveals that the interface has passed through. The MS-SKO interface
has to be absorbed in MS at 2% by volume as per Quality Control. Similarly, SKO-HSD interface
has to be absorbed in HSD at 4% by volume.

(Author is the Spokesperson of NOC & Dy. Director at NOC.)
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Understanding LPG Safety Concerns

Jagdish Chandra Yadav

Liquefied Petroleum Gas (LPG) is a blend of light hydrocarbon compounds. It mainly consists of
butane (C4H10) or propane (C3H8) or a mixture of both. At room temperature, both gases are
colourless and odourless. Propane has its boiling point at -42°C and butane at -0.5 °C. Under
modest pressure or in cooler conditions, LPG transforms into a liquid state. LPG in domestic
cylinders used for cooking generally comprises more butane than propane, because the fuel
value per kilogram of butane is higher than propane and it liquefies under much lower pressure
than propane and thus the handling is safer. National and international standards specify the
minimum content of butane and a maximum LPG vapor pressure. When liquefied under
pressure, the volume of butane and propane is reduced to around 1/260 of the gaseous
aggregate state. The specific calorific value of LPG is around 46 MJ/kg or 12.78 kWh/kg
depending on the composition of LPG. In comparison, wood has an energy content in the range
of 14-18 MJ/kg or 3.89 - 5 kWh/kg (depending of the type of wood and the moisture content)
and charcoal in the range of 27 - 33 MJ/kg or 7.5 - 8.34 kWh/kg (depending on the type of
charcoal). If made available as a cooking energy fuel it could help to reduce the use of wood
and biomass in households in developing countries.

Liquefied Gas is heavier than air and can therefore accumulate above the ground. This may lead
to LPG-'lakes'. It is common practice to add a foul smelling odorant to the gas in order to detect
leaks and reduce the risk of explosions.

LPG is nontoxic but highly flammable. Therefore, LPG has to be handled with care and all
equipment and appliances used to store or transport the gas must comply with high safety
standards. They have to be maintained and regularly inspected. Trading with LPG is normally
subject to government safety regulations and corresponding enforcement do prevent fire and
explosion accidents.

LPG Safety
How To Handle LPG Safely?

e Liquefied Petroleum Gas (LPG), stored as a liquid under pressure in cylinders, is widely
used in homes as cooking gas.

e The main hazards associated with LPG are fire or explosion in case of even minor leakage.

e LPG being colorless and odorless, a distinctive foul odor is added to enable easy detection
of a leak.

e As LPG vapor is heavier then air, these vapor accumulate at lower levels and a fire
or explosion may result.

“When Safety Dies, Accident is born”

Safety While Receiving Door Delivery:
e Check whether valve-sealing tag is intact and safety protection cap is in position.
e Check leakage from valve by applying soap solution.
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e Very important information. Most of us do not know this. There is an expiry date (physical
life) for LPG cylinders?

Note: Expired Cylinders are not safe for use and may cause accidents. Before receiving
check and receive.

“When Safety Dies, Accident is born”
Safety While Receiving Delivery:
How we can check the expiry of LPG cylinders?

On one of three side stems of the cylinder, the expiry date is coded alpha numerically as A or B
or C or D and some two-digit number following this e.g. D06.

The alphabets stand for quarters:
A for March (First Qtr), B for June (Second Qtr),C for Sept (Third Qtr), & D for December (Fourth
Qtr).The digits stand for the year till it is valid. Hence D06 would mean December qtr of 2006.

Note: In case of Industrial and two stem cylinders the expiry date will be mentioned by month
followed year.

Example:
12-07 which means valid upto Dec-07

“When Safety Dies, Accident is born”

Safety While Changing Cylinder:
e Put out all fires in the room.
Switch off all electrical appliances.
Check the leakage from the rubber tube connection by applying soap solution.
Leave changing of a new cylinder to trained person.
Don't drag, roll or drop the cylinders.
Open windows for free ventilation.
Preserve safety protection cap.
Never light the matchstick to check the leakage.

“When Safety Dies, Accident is born”

Safe Usage :

e Always keep cylinder in upright position, away from any source of heat, in a well-
ventilated place. While moving cylinder, keep it upright.

e Don' tilt it to draw the last bit of gas. Tilting or shaking can obtain no extra gas.

e Position stove or burner above the level of cylinder.

e To light the burner, open the cylinder valve, hold a lighted matchstick or gas lighter over
the burner and only then turn the knob of the burner on.

e To turn off the burner, first close the cylinder valve and then the burner knob.

e When the stove is not in use, keep the cylinder valve closed check this particularly every
night and whenever you leave the house.
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If the flame goes out during use, do not re-light it immediately. First close the cylinder
valve and burner knob. Open all doors and windows. Allow time for leaked gas for
dissipates. Only then relight the burner.

Do not use synthetic fabric while operating the stove. Wear cotton dress.

Keep children away from stove and cylinder.

Use dry potholders when handling the pans on the stove. Do not use trailing towels,
aprons etc.

Never leave the stove or burner unattended when it is in operation. Cooking material may
overflow on the burners, Extinguish the flame and leakage of gas will occur. Accumulate
gas could get ignite.

Never try to repair or adjust any part of the gas installation or allow untrained person to
do so.

Do not position shelf or cabinet above the stove.

If your stove is near the window, do not use curtains as they may blow over the burner
and can catch fire.

“When Safety Dies, Accident is born”

In case you suspect LPG Leakage:

Close burner knobs and cylinder valves and re-fix safety protection cap.
Extinguish any open flame.

Don't light a match or bring in other ignited material.

Open windows for free ventilation.

Do not touch electrical switches.

Do not temper with installation

Immediately contact your distributor and the fire brigade.

Keep their phone numbers handy.

“When Safety Dies, Accident is born”

Share this message with everyone in your family and everyone you know. This
will save life of many people across the world and create awareness among the
public.

(Author is Dy. Director at NOC.)
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Virtual Reality Technology System & its use in

Depot Safety Training
Rajesh Silwal

Nepal Oil Corporation (NOC) is a public organization which import, storage and distribute to the
petrol pump for selling in retail of the finish petroleum product needed all over the Nepal for this
various fuel depot their main function is to manage all of the above mentioned task. Finished oil
depot is a place for storage and distribution of petroleum product such as aviation turbine fuel,
diesel, petrol, kerosene, liquefied petroleum gas, gasoline, and other oil materials. Naturally
petroleum product is highly inflammable, explosive, volatile, etc. Safety measure of oil depots is
very essential and sensitive as well as the premise of other work. Improper management of
safety process may led to huge humanitarian and economic loss or personal injury accidents.
Therefore, the safety management of oil depots is of very significance task. To minimize the
depot potential accident, training is one of the best way. Various training programs is
conducting in NOC on this matter in several places adopting different method. Firstly, the
training of professional and technical personnel should be strengthened, especially the safety
technical training of potential hazard detection and quick, smart emergency response with
effective necessary intervention of on-site oil depot workers, which play vital role to the safety
management and risk control of the whole oil depots.

However, still traditional ways of safety training is generally carried out through the combination
of theoretical learning and practical operation conducting in this field of NOC. But it has great
limitations and most training contents are explained by text materials, which makes the
training less interesting, while the trainees cannot really reproduce and feel the real scene by
watching multimedia courseware or video, so, it is difficult to meet the targeted objectives of
training programs. In recent years, Virtual Reality (VR) technology has made great progress,
which has greatly reduced the use cost while enhancing the sense of immersion and
interactivity. The virtual reality technology is applied in security training for fully displaying the
training experience combining video, sound, animation and human computer interaction,
which is beneficial in various aspects. Some of the major benefits of this method can be
expressed as follows:

Real and interactive: real environment and scene are recreated for trainee to participate in
the process immersive;

Controlled and safe: trainees are trained in a completely controlled environment without
worrying about their own safety.

Flexible and efficient: as long as the required equipment and software are available, the
training can be conducted anytime and anywhere needed. It can be practiced by individual or
group collaboratively.

Cost saving: some prior investment is required for VR training but this cost can be less than
coach fee, field travel expenses, training materials/equipment and facilities required for
traditional training method.

Least disturb in depot operation: there is not necessary to stop and disturb in depot
operation activities for field visit of trainee and depot operation can be continue regularly.
Time and distance friendly: VR training can be conduct with real view experience from farther
distance that saves time and cost.
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The virtual reality technology has been adopted and applied in firefighting, electric shock and
other types of safety knowledge training experience in trainee, public, community and
stakeholders at present. However, safety management and training fields of dangerous
chemicals industry of oil gas storage, etc. are not yet mature, and the technology can be
systematically applied.

2. Tools for VR system development

3D Max: This is usually used for character modeling and animation, as well as rendering of
realistic images of equipment, structures and other related objects with working procedures as
well. Its speed and simplicity are incomparable in modeling. The system has high requirements
for the authenticity of models, scenes and animations. It is an ideal tool for creating models and
animations.

Unity 3D: It is a powerful and comprehensive cross-platform 3D engine with an integrated
development environment, which can be used to develop games for multiple platforms and
create high-quality VR applications. It is easy to understand for basic users meanwhile, possible
complete functions can be provided for experienced professionals, such as Unity 3D support C#,
Boo, and JavaScript scripting. The system is provided with Unity 3D as the development engine.

Visual Studio: Microsoft Visual Studio (VS for short) is series product of development kits of
Microsoft, and it is the most popular integrated development environment of Windows platform
applications. VS 2017 is easy to learn and use, which has complete functions. It supports C#,
C++, Python, Node. JavaScript and other major programming languages.

HD Rendering Pipeline: HD Rendering Pipeline (HDRP) is a Scriptable Render Pipeline (SRP)
established by Unity. SRP is a C# script-controlled method that is configured and rendered in
Unity. SRP can achieve the transformation of rendering control from hard coding to full project-
driven mode compared with Unity's traditional rendering method.

3. System Function Design

The system is mainly composed of three core modules: oil depot cognition training,
safety inspection training and emergency response training, as well as auxiliary modules such
as user management and log management aiming at the functions and purposes of carrying out
oil depot hidden trouble detection, typical fire, explosion and other types of accident emergency
rescue drills.

Oil depot cognitive modules: A highly realistic 3D simulation oil depot (including loading
area, exhaust gas recovery area, pump shed area, oil tank area, firefighting area, etc.) is
constructed by the system based on real oil depots, and highly realistic picture effect is realized
by HD Rendering Pipeline (HDRP). Operators canconduct immersive experience in the simulated
oil depot with the help of VR equipment. The systemis equipped with three experience mode
functions, namely bird's eye view, roaming and fixed route visit, which can be switched freely.

Safety inspection training module: The system is provided a variety of common, typical and
representative security hidden troubles of oil depots in many places during modeling, thereby
vividly showing the scenes of all hidden troubles. Operators can experience the learning and
training of oil depot hidden trouble detection in simulated real environment for safety inspection
training. The module is provided with two functional modes of learning and examination.
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Emergency response training module: We can set a variety of accident response scenarios
for fire and explosion on the basis of 3Dsimulation of oil depot aiming at typical accident
emergency response training. Emergency response training is different from safety inspection
training conducted by individual trainees in that the emergency response training is conducted
by multiple operators through online. In addition, it is better to simulate the real experience of
emergency response operation, for assisting to realize the tension of operators in the accident
situation and helping operators to obtain more realistic and immersive training experience.

Accident scene and disposal plan are realistic: the typical fire accident of the oil tank is
adopted as an example, and the dangerous situation of the tank area is truly reproduced through
modeling the fire, smoke and other scenes. Meanwhile, real special fire accident emergency
response plans of oil depot enterprises are adopted as blue prints in the system, and the accident
emergency drill process is set, which is technically implemented, the operator can realistically
experience the entire operation process of emergency response and disposal in the system
during accidents, and simulate thereal accident scenes for emergency drills, thereby helping
operator to learn and master the accident emergency disposal operation skills, and assisting
enterprises to improve the practicality and scientific nature of emergency response plans.

Conclusion

This is the age of science and technology. Many virtual system are developed in the training
field also. Among of the VR simulation is one of the useful method to provide training using
modern system that are established in the hidden trouble screening and emergency training
system based on the actual oil depots, there by developing three major training modules of oil
depot recognition, hidden trouble screening, emergency treatment, etc.It can be effective in
terms of reducing cost, high risk, difficult repletion, unsatisfactory training effects. faced
traditional safety training and emergency drill. We can use the system for improving the training
effect of government regulators and enterprises staff with trainee improving the knowledge and
technical skill level needed to personnel in the organization.
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Natural gas and Chemical fertilizer plant in Nepal
Er. Masini Khadka

Natural gas is a fossil fuel, commonly used in the production of ammonia, which is a fundamental
component of nitrogen-based fertilizers. The scope of a chemical fertilizer plant utilizing natural
gas as a feedstock and energy source is influenced by various factors, including market demand,
technological advancements, regulatory environment, Government Policies and Incentives, and
economic considerations. Three feedstock options — natural gas, coal, and water using
electrolysis — for ammonia and urea synthesis are assessed for the fertilizer plant. Natural gas
primarily comprises of up to 96 percent to 98 percent of methane and rest comprises of other
hydrocarbons, such as ethane, propane, butane, and traces of other gases. It is considered to
be the best possible feedstock to manufacture both ammonia and carbon dioxide and thereby,
urea.

Nepalese economy is predominantly agriculture based and the agriculture sector contributes to
approximately one third of Gross Domestic Product (GDP). Agriculture is the main source of
livelihood of about two-third population of the country. Chemical fertilizer is the most important
agricultural input which unavailability in time and required quantity hampers crop production to
great extent. Fertilizer supply remains critically below its demand in Nepal. There are seven
types of fertilizers being used in Nepal: urea, diammonium phosphate (DAP), muriate of potash
(MOP), ammonium sulphate (AS), single super phosphate (SSP), ammonium phosphate sulphate
(APS), and nitrogen, phosphorous and potassium (NPK). Among them, the GoN has subsidized
3 types of chemical fertilizers (urea, DAP, and MOP) for distribution through Agriculture Inputs
Company Limited, AICL and Salt Trading Corporation, STC. Urea is the most consumed chemical
fertilizer in Nepal followed by DAP and MOP.

Present status of Chemical fertilizer demand and supply
Demand of Chemical fertilizer in Nepal
On the basis of seasonal demand, the requirements of chemical fertilizer for 2078/79 in Nepal

is estimated by Fertilizer Supply and Distribution Management Technical Committee formed
under MOALD.

Season/crops Urea (MT) DAP(MT) Potash(MT) Total(MT)
Jesth-Asoj 1,60,000 90,000 9,000 2,49,000
Kartik-Poush 1,00,000 60,000 7,000 1,77,000
Magh-Bhaisakh 50,000 40,000 4,000 94,000
Total 3,10,000 1,90,000 20,000 5,20,000

Annual Import of Chemical fertilizer (source: Fertilizer Division of MOALD):

Import(MT)
FY Urea DAP
078/79 105062.584 64842.95
077/78 252329.75 132505
076/77 214823.55 170886.5
075/76 207967.25 112036.4
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074/75 218853.981 119745.25
Annual sales of Chemical fertilizer

FY Sales( in MT)

Urea DAP Potash
077/78 225,180 140,982 12,990
076/77 224,700 160,298 9,597
075/76 215,733 120,893 7,377
Total 344,004 394,595 379,152

(Source: Annual Progress report of FY2077/78 of MOALD):

B. Supply Chain of Chemical fertilizer in Nepal

Fertilizer supply chain conduct is from procurement by global tender or GTG negotiation by
Government of Nepal. It enters into the country mainly from Birjung, Biratnagar and Bhairahawa.
The sell price is fixed in entry point which is set by deducing subsidy from purchase price (cost
price). AICL and STCL do branch wise tender for domestic transportation and DADO bears
transportation cost in the districts which are provided the transportation subsidy. AICL and STCL
distributed subsidized fertilizers through their depots. According to AICL, It sells subsidized
fertilizer at the rate of Rs 15000 per metric ton although it purchases fertilizer at the range of
Rs 85000-115000 per metric ton through global tender.

The domestic market supply chain stakeholders of fertilizer sub-sector in Nepal are:
Policy makers — GON/MOAD and line ministries, DADO (district level)
Importers — AICL, STCL and private sector traders
Transporters — private transporters
Banks and cooperatives — credit supply
Port authorities, warehouse and regulators — store, enforce quality standards
Distributors: AICL/STCL, coop, agro-vets (wholesalers- sell fertilizer in large quantities to
retailers or large farmers; and retailers - sell fertilizer to small and medium farmers)

e Farmers- use fertilizer on different crops
At present, Nepal (AICL and STCL) imports fertilizer from Turkey, China, Saudi Arabia, Oman,
Vietnam, Morocco, Russia, Bangladesh and India. AICL and STCL invite sealed tenders for the
supply of fertilizer by publishing global tender notice in the reputed national newspaper is based
on seasonal demand. Beside global tender, AICL is also importing fertilizer from India on
government-to-government basis on Import Parity Price (IPP) of India.

Enhancement of Chemical Fertilizer Plant

Agriculture is the primary source of income for around two-thirds of the country’s population.
The demand for agrochemicals has been steadily increasing as agriculture has become more
commercialized in recent years. Chemical fertilizers are the most significant agricultural input,
however, fertilizers are frequently unavailable. Even if fertilizers are available, the quantity
supplied is not enough. This seriously impacts agriculture yield. Considering this fact, the
government of Nepal study and purposes to build a chemical fertilizer plant near Dhalkebar, in
Dhanusa district, that would be an ammonia-urea plant with capacities of 1,220 metric tons per
day (mtpd) of ammonia and 2,125 mtpd of urea, which is about 700,000 metric tons per year
(mtpy) of urea, approximately equal to Nepal’'s annual demand. This plant would be built as a
public-private partnership led by the Office of the Investment Board and the Ministry of
Agricultural Development.
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Besides this the government entity, Nepal Oil Corporation Limited also gets involved in the
construction of Chemical fertilizer plant in Sunwal, Bhairahawa through the Gorakhpur-Sunwal
Natural gas pipeline Project to meet gas demand by building up fertilizer plant in Nepal. This
pipeline project is based on the annual government policy of Nepal. The proposed gas pipeline
connects Jagdishpur-Haldia-Bokaro-Dhamra Pipeline (JHBDPL) at Gorakhpur. This mode of
transportation of petroleum product through pipeline is safe, most convenient, environmental
friendly, economize and reliable.

Furthermore, Nepal Oil Corporation Limited-Indian Oil Corporation Limited also have discussed
and studied on the subject of assessment of Natural gas demand in Nepal based on four sectors:
Residential, transportation, Commercial and Industrial sectors and submitted its report on 2020,
which seems to be infeasible in Nepal. Use of Natural gas in build up the chemical fertilizer plant
is only sector where the market demand of chemical fertilizer can be meet through Natural gas
pipeline. Nepal Oil Corporation Limited also has been further studying the anchor demand of
chemical fertilizer of Nepal satisfying through the natural gas pipeline.

Conclusion

The natural gas is the most suitable feedstock in terms of technology, energy intensity, and
product cost point competitiveness. As natural gas is main raw product for chemical fertilizer
plant, the natural gas pipeline is one of the most convenient way and possible means to import
the natural gas. The construction of fertilizer plant will reduces dependency of chemical fertilizer
on the other country to some extent in Nepal. The natural gas and fertilizer plant seems
beneficial for our country in terms of dependency on other country, employment,
industrialization, etc.

(Author is Manager at NOC.)
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T HIHT T Ty w | fovrwr gt wfvagar, IR wEET YEAT @ AT AR O IURdRaTh
I R ST STHITHT®T JaRT AU ¥ JATdTard TS ST [T aRias RT 9 gRawia
TR X8 ssvedt g fowar wgifvew fomeeadt @t dgfvew wenier U fraeor
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e forofar We uvera W fewramT fafee afiaeer Ao ywr uer: g g o SwikTeng ford ted Aaye
T AT TR IUHITRTS JUTEARATh [ T a1 ST Gl 3 T |y Y g ¥ afaaat
e draa@T SR Ul A BETSE aIGE T T BT UETaHT gaae fetae ufe faecantad staemT &)
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& UGHUT & e | aTTaRUT UGSIUTAT HHT SIS WAahT 3T JUHITRISN Shdl ZqFT WOUfer Taes ZTamT
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AT 3T THEEATS HAIGaT JERMT @5y | Jast oo Rt a1 Faer STewiihTaT Ui
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FATRIGAT AUTRT U AT STeRiftear faATeeaeT #¥ia 98 ¥ TveT Yoatae g ISTHHT TRl SR Wel
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fosrY FriaTe UEeHT .99 190 wfafees, oot ©.99 | - uftfaevat e Wi Yo e o stifdies ast
30 3 9% FRIS T@H AU IXHRATE PhAYST T T asf Q06Y 166 AT AU IHRA FRT IRBT
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Fufiar o ar ufer e ugreieT Scutge dgw ¥ fagelt weT ww a9 fagviete ot Aot awer s
IR YU HSAT 3TH ITHIRTTF JATSAUS T oAt 3TN aolTRAT el 9@qT 9gTSs X Hed "egl
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YR I ATEWIAE GIA AU IJUHTTHTAAT BRIGAAGT T UG WEIfaaA Ugrel Ud dar fag o
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oW ot |uant fafefiwsor suwife:
farvaandt st ¥ AuTe sae et Wil @R
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favaeandt AW ITUTGE ITIETET URAT TEAT SUHHAT SNTaE IZHT FCHTNAT ¥ WISET FRGAT FEAT T U
3 IR SR Tmad AN AW T AT Hell JVEER ST rddetars faferfieRur IR AT fniRar geea
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T eRE®T

TS |

favaandt Jowiife ¢

=R fafrfiwzor @ wer St awer faemer @it sfeaw oo wURVER ST 90 astAT
rafired, TEgee ¥ satee wifsfadmr gar ufvenser famfor a& e s Rorefag © sem
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TSSRNST To B STEgIeld ScUIGe dhel e | AT WY STSSRAr WiRaaT dgifaaw &vudige (I0C,
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(GASHEUa) BT Y0-Y0 FATH IUHAAT HIRAAT et RuTsaRigead! Ay aveT (et Round
the Clock SWT 3TavadaEeE WRT I qee.3 fifeas sor @l foem Rer w1 o shemw o
HURVE T NPTC el Sach IUsFAEEAT fafHe G IST Scuige auT fa=uT e ST ATHT STaeh qormet
foeaR TRhET TF e HeE =)

T TS, LA ST FTE oIl -TATSFE HITASHt, AT Ter-WIYASAT, TATeE ] IgUEe IRT HIRK I Y@ Iferare
AT SRAHT CUAT Tel-Hgasll Wl TRY SEEEa! IR USIAUT §ad I TiRade! §| Ta-igast
TRIAHT TUAT YA ol FANT ATAEEEDT BIEA Iedsid ETAAT I PIRTaT ST UTgeg | a9eh! Icutge
AR URFARDIA Hifd® fHIUT HT TR 99 S¥dY & WEIUUT IRIUET §| HIRAd Adihuiia el ¥
TaoE Tl STaTrae e JATHAT STRMTHT UTer asifist ETT Q0 SUTae THIOT oIt wewr swnfe mga
7l

AfAUNT FAt T

favaeaTdt e UG T TR HFETEe Exxon Mobil, Shell, ¥ BP S=AT W@ SwRiET dd drusiged
FAHUNT FolT UFRASTATEEAT AEAYUT T IRGT G| AT HFUAIEed sl URFIRTIA JRNTS SeTey
TaoE I Iheuge Staevad et ¥ e Wefi HaTss Agcdas AN IRHT G| A HFUATEe G ¥
T FEAT ABRUTT Fott SoAT ufaiierar fermtuteng disar oo wear JrdeT )

faErfie @t W (EV) gaiar

fardier Gt ST SEET ATBRREATATS @A G, dd ScUIgH qUT W T HFUEIEEd € JardTRAT
fafnfie=or WEA| Sea T IRA FET SRS TR ARidTeT degT ANETE G W6 aree
RYAEE ¥ WARIEenT 2AUE Tt ARIEHT G| AT WIS HAA favaeandt araTaRuiy qeageon
ATAAT Il ¥ TAoE Il WAl INT ATATARUITT THTE oo 9o AeH YTeh! UTSesg |

Bl TR T HUSRUT (CCS):

Y favaaaTdt G@ HFURT AT ITEEEA SO ATATARUNT WHTGATE HH I, FTaTvr SRIAehT Jor a1e It
HUST HIed TR ¥ HUSRUT Ufaftge fowiut st arians fasar fqget &1 Equinor ¥ Conoco Phillips
AT HFUAEE B STSIAATES JcASAATS AAUSAAT YA el el URATHATEEHT TNl AT eehT
G| T I DA IEEATS el TUAT ZISIehIad WaT AREgTeh! STawT Ul YAd arararuiir feoiae
ufr ufegar ufafafe e e-ymor wiaeer @fr amERueE Sedimes w0 afvgsr qormsier
AATERUTT YHTE 1RO ¥ foi ST IueiomT Aeeaqut Hiwer fafe a IRaget &) e Iewes o
AT Soft favawt uter AT gdiga fofslt &1t @ ¥ A &Fueige (Shell, BP, Total Energies,
ExxonMobil ¥ Chevron) I UAE &T IR&TRT TaTficda! aat &Fudt ADNOC, iied $lee FT=R GUs
WRE IREAEHT TqeT W G | JqaE aamaruie fnue qur st fafadfasor gg)

JgreuTe! oAt fafewr dgifaee (BP) gRT Sremivame! ufya quar WiedT Hiad dier, sy ¥
HUZRUT (CCUS) ufvaitsar famiurer Jata HUaT B | Treafqareh! Ufgat Hiad HUSTRUT UfRATSHTAT 9.2
PrMeaar Sa STEIETES HUSRUT A &THAT Wad | I9a! faHuTae Hiew fofleluTAT Ageaqul dar
e gfEaeg wa arararuia fevius @ s fafafussor gae)

aute e fevrar afvg: .

AUt gfeuT gRamer Wufvaftsa e Wuwr AEaa: quret Udt, gRauT 3 ufvem Wit wRadwr sifeusta
fafie d@ifaew weri@r smafd ¥ faa=otat @rfr wRaAT fondR YEaue | FuTaAT Fear dA@T STeIsIuTET
TRITEAT 38 AT HTHT B | el TquT T /T STrardate AT gfd gee | forrest samarfyes arfafafiret
XA ¥ WRAST WHE Jifted el Sfheaw s auivw fafveg (I0C) o fadrer 3 ddwie
ST T WRATAT AT UEITAaw UgRl 3TTaTd a1 JRYaT § |
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A focus on Petroleum Spills and Leak
Er. Nirmala Joshi

Nepal Oil Corporation Limited is responsible for importing, transporting, storing and distributing
petroleum products in the country that play a critical role in ensuring a consistent and reliable
supply of energy resources. However, during the process, we experience the spill and leak of
the product which causes threat to human health, public safety, environment well being and
reputation of our organization as well. So, a focus on petroleum spill and leak is must. In order
to prevent and handle such situations, it is critical that we address these issues and give best
practices top priority.

The risk may occur at any stage from importing to distribution of fuels and accidents are
frequently caused by insufficient infrastructure, malfunctioning during operation at depots, or
human mistake resulting in environmental contamination, health hazards, and financial losses.

The major reason for leak and spill can be:

e Spills can result from tank ruptures or leaks caused by collisions and accidents involving
tanker trucks or other transportation vehicles.

® |eakage of product can occur during transportation due to mechanical malfunctions in
pumps, valves, hoses, and tanks.

e OQverfilling the storage tanks in the transportation vehicle can cause spills when the
vehicle is in motion.

e Spills and leaks can occur from human error when loading, unloading, or securing it.

® |eaks may occur from the corrosion, structural weakness, or poor maintenance of
petroleum product storage tanks over time.

e Tnadequate secondary containment systems to capture leaks or spills can result in
environmental contamination.

e Significant spills may result from catastrophic events like tank rupture brought on by
outside forces like accidents or natural disasters.

® Breaking down or wearing out of distribution equipment like pumps, hoses, and valves
can result in leaks.

e Inadequate safety protocols and training for personnel involved in distribution can
contribute to accidents and spills.

® |eaks along the pipeline can occur in the distribution network due to corrosion, damage,
or poor maintenance.

Effect of spill and leak of petroleum product
Petroleum product leaks and spills can have significant and far-reaching effects environment
well being, public safety, and reputation of Nepal Oil Corporation Limited.

Environmental well-being

The state of the air, water, soil, and ecosystems in our natural surrounds is referred to as
environmental well-being. Petroleum products can pollute the air, contaminate water supplies,
and render the land unsuitable for plants and animals when they leak or spill. Plants, animals,
and the general health of the ecosystem are all impacted by this, which upsets the delicate
balance of nature. Long-term damage may also result from it, decreasing biodiversity and

9l ) WS, YGaT T URGRIA, AuTeT ARIeT Boprs) ufdagar



| gora 2000 |

hindering the environment's ability to heal. Thus, safeguarding the environment is about more
than simply the preservation of nature. It is also about our own health and a sustainable future.

Public safety

Keeping people safe and out of harm's way is the main goal of public safety. People may be put
in danger when chemicals like oil spill. In addition to the potential for health risks, the vapors
from spills can be frightening and dangerous if they cause a fire or explosion. We might
occasionally need to leave our houses in order to be safe. In addition to being expensive to
clean up after, spills can make people ill, which is bad for our health. Therefore, maintaining
everyone's safety is the goal of public safety, allowing us to go about our daily lives without fear
of injury or accident.

In case of Nepal QOil Corporation Limited, we have seen and heard about the employees who
have put their life forward and works in operation to maintain demand and supply chain resulting
in the chronic disease which is hard to cure.

Reputation of Nepal Oil Corporation Limited

The public perception of Nepal Oil Corporation Limited is closely linked to its reputation. Oil spills
and disasters have the potential to damage a company's reputation. In a similar vein, a company
may lose public trust if it experiences disaster and spills. Additionally, it may run into legal issues
or be required to make restitution for any harm done. Therefore, a company's reputation matters
since it contributes to its success and fosters positive relationships with the public and
customers.

Mitigating and preventing spill and leaks

Mitigating and preventing spill and leaks is crucial for NOCL, still the organization must put a
step forward to minimize the risk. Here are some practices and mitigation measures that can be
implemented as follow:

e To identify and correct potential defects before they become serious ones, regularly
examine and repair equipment, such as distribution systems, storage tanks, pipelines,
and transportation vehicles.

® Employees engaged in transportation, storage, and distribution should receive thorough
training with a focus on safety protocols, spill response, and the best ways to handle
petroleum products.

® To quickly identify and correct any discrepancies or leaks, invest in advanced monitoring
and leak detection technologies, such as automated sensors and systems.

® Use secondary containment techniques to stop spills and leaks from spreading into the
environment, such as berms, dikes, or double-walled storage tanks.

e C(Create and update a clear emergency response plan that specifies what should be done
in the event of a spill or leak. This plan should include equipment and spill response
teams.

® To make sure that operations meet or surpass industry best practices, adhere to through
all applicable local, national, and international laws, rules, and safety standards.

® To determine and categorize possible risks, conduct thorough environmental risk
assessments. Then, take proactive steps to lower these risks.

® When designing storage and distribution facilities, keep spill prevention in mind and

include features like impermeable barriers, efficient drainage systems, and overflow
protection.
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® Especially in the event of a spill, uphold open and honest communication with the public,
regulatory bodies, and stakeholders in order to establish and preserve trust.

® To make sure that safety protocols and tools are up to date with industry standards and
in good functioning order, conduct periodic inspections and audits.

® Encourage staff members to identify possible hazards or areas for improvement and make
necessary changes to establish a culture of continuous improvement.

® Educate the public through awareness campaigns and educational initiatives on safe
handling, storage, and response to petroleum product spills.

Addressing the Gap in Policies for Spills and Leaks

A significant gap shows up in laws pertaining to the distribution, storage, and transit of
petroleum products. The QOil Corporation Limited does not have any particular policies in place
to deal with spills and leaks. Moreover, it is essential to point out that the Disaster Risk Reduction
Management Act 2074 and Disaster Risk Reduction Management Regulation 2076 noticeably
omit this issue.

A key hurdle in risk management is the lack of specific policies and regulatory references
regarding spills and leaks. Without precise guidelines, the corporation might not have explicit
directives in place to effectively mitigate and manage spills or leaks, like many others in similar
industries do. Public safety and the health of the environment are both significantly threatened
by this gap.

Considering the evident gap in policies, the Nepal Oil Corporation Limited needs to act quickly
to resolve this matter. The suggestions for bridging this gap can be:

e The company ought to think about creating internal policies and processes that are
especially designed for managing, responding to, and preventing spills and leaks
throughout the whole range of its operations. The protection of the environment,
community welfare, and safety should be the main priorities of these programs.

® C(ollaborating with professionals in risk management, environmental protection, and
safety in order to develop strong and effective policies. Ensuring that the policies are in
line with global best practices requires using the knowledge and experience of experts in
these domains.

e Tt is essential to involve relevant stakeholders, such as regulatory bodies, in order to
establish industry norms and protocols that bridge the current gap.

e Corporation can take references from the developing countries who have already
prepared and practicing on the similar policies.

® The organization ought to place a strong emphasis on creating a comprehensive plan for
cleaning up spills and restoring the environment. By doing this, long-term ecological harm
is reduced and the impacted ecosystems are guaranteed a quick and effective recovery.

It is evident that the critical issue of spills and leaks occurring during the distribution, storage,
and transportation of petroleum products requires prioritizing public safety and environmental
protection above all else. Spills and leaks have the potential to exert far-reaching impacts on
the environment, public health, and the reputation of the organizations involved.
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In the absence of dedicated policies and regulations, it is imperative that we emphasize the
importance of proactive action. A responsible approach to spill and leak management is founded
on the development of internal policies, expert consultation, and engagement with stakeholders,
transparency, employee training, and environmental remediation. These measures, in addition
to safeguarding the environment and public safety, serve to enhance accountability and trust
within the sector.

Essentially, we can make sure that the oil corporation continues to contribute responsibly and
sustainably to our energy needs by taking on this issue straightaway and implementing a
thorough risk management strategy. Our collective dedication to these values will contribute to
the preservation of the environment; improve public safety, and bolstering the reputation
organizations, ensuring a safer and more ecologically conscious future for everybody.

(Author is Deputy Manager at NOC)
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The Integral Role of Environmental Engineers in Advancing

Sustainability at Nepal's Fuel Depots
Er. Rajita Gautam

For over five decades, the Nepal Oil Corporation Limited (NOCL) has played a pivotal role in the
import, storage, and distribution of petroleum products in Nepal. Amidst this critical
responsibility, the contributions of environmental engineers often go unnoticed. This article aims
to underscore the indispensable role of environmental engineers in not only ensuring compliance
with regulations but also actively driving initiatives to enhance sustainability at fuel depots.

The Responsibilities of Environmental Engineers

Environmental engineers, acting as stewards of the environment, bring a comprehensive
perspective to the challenges faced by fuel depots. Beyond regulatory compliance, they focus
on proactively identifying, mitigating, and preventing environmental risks. From air quality
management to waste disposal, environmental engineers play a crucial role in guiding fuel
depots towards more sustainable practices.

Comprehensive Monitoring Systems: Environmental engineers advocate for the
implementation of advanced monitoring systems within fuel depots. Incorporating cutting-edge
technologies, such as real-time sensors and remote sensing, enables continuous environmental
surveillance. This ensures not only regulatory compliance but also provides timely data for
informed decision-making and swift responses to emerging issues.

Risk Assessment and Mitigation: Conducting thorough risk assessments is a cornerstone of
environmental engineering. Engineers go beyond the minimum regulatory requirements to
identify potential environmental hazards, assess their impact, and devise strategies for effective
risk mitigation. This proactive approach minimizes the likelihood of environmental incidents and
safeguards surrounding ecosystems.

Innovative Spill Response Plans: Environmental engineers specialize in developing
innovative spill response plans. These plans go beyond basic protocols, incorporating state-of-
the-art technologies for swift containment and cleanup. By leveraging advancements in spill
response equipment and techniques, engineers ensure a more effective and environmentally
friendly approach to managing accidental spills.

Integration of Green Energy: Environmental engineers advocate for the integration of green
energy solutions within fuel depots. This includes exploring the feasibility of renewable energy
sources, such as solar or wind power, to meet the energy demands of depot operations.
Transitioning to cleaner energy not only reduces the environmental footprint but also aligns with
global sustainability goals.

Eco-friendly Waste Management: Hazardous waste generated in fuel depots necessitates
specialized handling. Environmental engineers lead eco-friendly waste management practices,
emphasizing recycling, reuse, and sustainable disposal methods. By implementing circular
economy principles, they transform fuel depot waste management into a model of environmental
responsibility.
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Community Engagement and Education: Recognizing the importance of community
involvement, environmental engineers engage in community education programs. These
initiatives extend beyond regulatory compliance, encompassing safety protocols, environmental
conservation, and the potential impacts of fuel depot operations. Collaborating with local
communities fosters a sense of shared responsibility and ensures a more informed and
supportive environment.

Implementation of Green Technologies: Environmental engineers actively promote the
implementation of green technologies within fuel depots. This includes the adoption of energy-
efficient equipment, low-emission technologies, and sustainable infrastructure design. By
championing these technologies, engineers contribute to reducing the overall environmental
impact of depot operations.

Continuous Training and Skill Development: Environmental engineers emphasize the
importance of continuous training and skill development for depot personnel. Regular workshops
and training sessions ensure that the workforce remains well-informed about the latest
environmental regulations, technologies, and best practices. A knowledgeable and skilled
workforce is key to maintaining high environmental standards.

Striking the Balance with Budgets: While the environmental vision set by engineers holds
tremendous promise, financial considerations present a significant challenge. Implementing
cutting-edge technologies and sustainable practices requires collaboration between
environmental engineers and NOCL to explore cost-effective solutions and secure the necessary
funding.

The Road Ahead: Challenges and Opportunities
While the vision outlined by environmental engineers holds great promise for sustainable fuel
depot management, several challenges and opportunities must be considered.

Challenges:

Budget Constraints: Implementing advanced technologies and sustainable practices may
pose financial challenges. Environmental engineers must work collaboratively with NOCL to
explore cost-effective solutions and secure the necessary funding.

Resistance to Change: Resistance to change within established operational frameworks can
be a hurdle. Environmental engineers need to communicate effectively, highlighting the long-
term benefits of sustainable practices and gaining the support of key stakeholders.
Regulatory Frameworks: Adapting to evolving regulatory frameworks requires agility.
Environmental engineers must stay informed about changing regulations and actively participate
in shaping frameworks that promote environmental sustainability.

Opportunities:

Global Best Practices: Environmental engineers can draw inspiration from global best
practices in sustainable fuel management. Collaborative partnerships and knowledge exchange
with international counterparts offer valuable insights for implementing successful initiatives.

Innovation and Research: Embracing innovation and research allows environmental
engineers to develop and implement state-of-the-art solutions. Collaborating with research
institutions and industry partners can drive advancements in sustainable fuel depot practices.
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Public Awareness Campaigns: Environmental engineers can lead public awareness
campaigns to garner support for sustainable practices. Educating the public about the
environmental benefits of these initiatives creates a positive narrative and strengthens
community engagement.

Addressing the Import Aspect:

It's crucial to clarify that NOCL, instead of having its oil and gas resources, plays a pivotal role
in the importation, storage, and distribution of petroleum products in Nepal. This clarification is
essential for a precise understanding of NOCL's role in the context of environmental challenges.

Conclusion

Environmental engineers, as essential contributors to the sustainability of fuel depots, bring a
wealth of knowledge and expertise to the table. Their perspective goes beyond regulatory
compliance, focusing on proactive measures to mitigate environmental risks and promote long-
term sustainability. By advocating for advanced monitoring systems, innovative spill response
plans, green energy integration, eco-friendly waste management, and community collaboration,
environmental engineers pave the way for a more environmentally responsible future within
NOCL's fuel depots.

As NOCL commemorates its 54th anniversary, the collaboration between environmental
engineers and the corporation becomes even more crucial. Through a shared vision of
sustainability and continuous improvement, fuel depots can evolve into models of environmental
responsibility, contributing to the well-being of the nation and its communities. The challenges
ahead are real, but the opportunities for positive change and lasting environmental impact are
equally significant. In embracing the insights of environmental engineers, NOCL can forge a path
toward a more sustainable and environmentally conscious future for Nepal's fuel depots.

(Author is Assistant Manager at NOC)
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Evolution and Classification of Energy Storage Systems
Er. Dipti Paudel

The upswing in worldwide energy consumption, driven by industrialization, technological
advancements, and economic expansion, led to a 4.5% surge in energy demand and a 5%
increase in CO2 emissions in 2021. The established threshold for discussions surrounding global
climate change is set at a 1.5-degree Celsius increase, representing the average global
temperature rise since pre-industrial times. With the crossing of the 1-degree Celsius mark,
deliberations at the COP28 world climate summit in Dubai focused on capping the remaining
half-degree rise. However, the current commitments from global entities to reduce emissions
are deemed insufficient for this purpose. Present projections indicate that in order to restrain
warming to the 1.5-degree Celsius limit, the world needs to develop three times more renewable
energy capacity by 2030, equating to at least 11,000 GW. At the COP-28 Dubai Summit, a
significant development occurred as 118 countries endorsed the commitment to enhance global
renewables and energy efficiency.

However, in the past years, the adoption of renewable energy has been notable, reflecting an
anticipated 8% surge in electricity generation from renewable sources, reaching a substantial
8,300 TWh in 2021. The International Renewable Energy Agency has set an ambitious target of
achieving a global non-fossil fuel-based generation share of 57% by 2030. Despite renewables
making up a commendable 30% of the power mix in 2021, persistent challenges, such as
intermittency, highlight the necessity for innovative solutions. For instance, solar panels exhibit
inefficiency during cloudy weather and remain inactive at night or during prolonged winter
periods with persistent fog. Similarly, wind turbines face inefficiency in calm weather, and at
times, renewable energy sources generate excess energy, leading to system overload and
wastage. In this context, the emergence of energy storage systems (ESSs) becomes crucial,
providing practical and effective mechanisms to optimise energy management and alleviate the
risks associated with system overload. ESSs operate by adeptly harvesting, transforming, and
storing energy from diverse sources, significantly contributing to maintaining a balance between
energy generation and demand.

Evolution of Energy Storage Systems

The evolution of Energy Storage Systems spans over centuries, marked by significant milestones
in the development of various technologies. In 1839, Sir William Robert Grove introduced the
first simple fuel cell, a groundbreaking invention that mixed hydrogen and oxygen to generate
electricity and water. Gaston Planté's lead-acid battery in 1859 marked a crucial advancement,
providing the foundation for practical rechargeable batteries. The year 1883 saw John A.
Howell's development of the first Flywheel Energy Storage (FES), initially designed for military
applications.

As the 20th century progressed, innovations continued with the introduction of the nickel-
cadmium battery by Waldemar Jungner in 1899 and the deployment of pumped hydro energy
storage in 1907 in Switzerland. The 1960s witnessed the creation of the Sodium Sulphur battery
by the Ford Motor Company, while in 1969, Ferrier introduced the concept of Superconducting
Magnetic Energy Storage to address diurnal variations in power demands. The late 20th century
saw the advent of diverse technologies, including Borehole Thermal Energy Storage in 1977,
Compressed Air Energy Storage in 1978, and the Supercapacitor in 1982. The 1980s also
witnessed pioneering work on flow batteries, such as the Vanadium Redox Flow Battery in 1983
and the Polysulfide Bromide Flow Battery reported in the same year. Advancements continued
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into the 1990s with the commercial release of the Li-ion battery by Sony in 1991, representing
a major breakthrough in portable energy storage. In 2007, the concept of a Paper Battery was
introduced by Dr. Robert Linhardt, Dr. Omkaram Nalamasu, and Dr. Pulickel Ajayan, showcasing
ongoing efforts to innovate and diversify ESS technologies.

This historical progression underscores the dynamic nature of ESS evolution, driven by the
pursuit of more efficient, reliable, and sustainable energy storage solutions across diverse
applications and industries.

Classification
These energy storage systems have been systematically categorised based on the underlying
mechanisms employed. The primary classifications include the following.

3.1 Thermal Storage

In thermal storage, the preservation of heat in materials forms the basis for subsequent
electricity generation. Sensible heat storage involves directly storing heat in the material, such
as molten salt or concrete. Latent heat storage, employing phase change materials (PCM),
facilitates the storage and release of heat during phase transitions. Thermochemical storage,
another subtype, operates through reversible chemical reactions, providing a pathway for
achieving high energy density in thermal energy storage systems. The nuanced subcategories
within thermal storage highlight the versatility of this approach in meeting diverse energy
storage needs.

3.2 Mechanical Storage

Mechanical storage systems capture and release energy in the forms of kinetic or potential
energy, showcasing a spectrum of technologies. Flywheels store energy in rotational motion,
offering a means of rapid discharge when needed. Pumped hydroelectric storage, leveraging
gravitational potential energy, involves lifting and lowering massive volumes of water to store
and release energy. Compressed air energy storage utilises the potential energy of compressed
air. The subtypes within mechanical storage, spanning gravitational potential energy storage,
elastic potential energy storage, and kinetic energy storage, underscore the breadth of
mechanical systems in the energy storage domain.

3.3 Electrochemical Storage

Electrochemical energy storage (ECES) systems store energy in the form of chemical bonds and
convert it into electrical energy when needed. ECES systems include battery energy storage
(BES), flow battery energy storage (FBES), paper battery, and flexible battery.

BES systems use solid electrodes and electrolytes to store and release electrical energy through
reversible electrochemical reactions. BES systems can be classified into different types based on
the chemistry and materials used, such as lead-acid, lithium-ion, nickel-cadmium, sodium-
sulphur, sodium ion, metal air, and solid-state batteries.

FBES systems use liquid electrolytes that are stored in external tanks and pumped through a
cell stack to produce electricity. FBES systems can be classified into different types based on the
active species and redox reactions, such as vanadium redox battery (VRB), polysulfide bromide
battery (PSB), and zinc-bromine (ZnBr) battery.
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Paper battery is a thin and flexible device that combines the properties of a conventional battery
and a supercapacitor. It uses carbon nanotubes and cellulose as electrodes and electrolyte,
respectively, and can be printed, folded, cut, or stacked to achieve different shapes and
capacities.

Flexible battery is a bendable and stretchable device that can be integrated with wearable
electronics, medical implants, and smart textiles. It uses various materials and structures to
achieve mechanical flexibility and durability, such as polymer electrolytes, nanowires,
microbatteries, and origami designs.

3.4 Chemical Storage

Chemical Energy Storage (CES) systems are essential for the extended storage of chemical
energy, utilising the inherent potential energy in the chemical bonds of materials. This stored
energy is subsequently released through chemical reactions, playing a pivotal role in both
electricity generation and transportation. Commonly used chemical fuels include coal, gasoline,
diesel, natural gas, and hydrogen.

3.4.1 Hydrogen Energy Storage System

Hydrogen, lauded for its cleanliness and zero-emission attributes, stands out as an ideal energy
carrier. Its production involves electrolysis or photocatalytic water splitting driven by sunlight.
The hydrogen energy system comprises three main elements: a hydrogen generation unit
(electrolyzer), a storage system, and an energy conversion unit (fuel cell). During excess power
periods, hydrogen is produced through electrolysis and stored. Later, it is converted back into
electricity during peak demand using fuel cells.

Fuel cells, integral to hydrogen energy systems, facilitate the conversion of stored chemical
energy in hydrogen back into electrical energy. Fuel cells operate through a process where
hydrogen and oxygen react electrochemically to produce electricity, with the only byproducts
being water and heat. The four main components of a fuel cell include an anode, a cathode, an
electrolyte, and an external circuit. During the electrochemical reaction, hydrogen is oxidized at
the anode, producing protons and electrons. The protons flow through the electrolyte to the
cathode, where they combine with oxygen and electrons to form water. This flow of electrons
through an external circuit generates a current, ultimately producing electricity. Various types
of fuel cells, such as proton exchange membrane fuel cells (PEMFC), alkaline fuel cells (AFC),
phosphoric acid fuel cells (PAFC), molten carbonate fuel cells (MCFC), solid oxide fuel cells
(SOFC), and direct methanol fuel cells (DMFC), exhibit distinct characteristics and applications,
contributing to the versatility of fuel cell technology.

3.4.2 Synthetic Natural Gas (SNG):

Synthetic natural gas (SNG) production emerges as an alternative energy production method by
converting coal or biomass into a clean energy source. Various thermal gasification processes
are employed to produce SNG from coal and dry biomass. SNG can be stored in tanks,
underground caverns, or integrated directly into the gas grid. The Great Plains Synfuels Plant in
the USA exemplifies successful SNG production from lignite coal since 1984.

3.4.3 Solar Fuels
Solar fuels represent an innovative approach to harnessing solar energy for later use. The three
primary methods include natural photosynthesis, artificial photosynthesis, and thermochemical
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production. Natural photosynthesis, a process employed by plants and bacteria, converts solar
energy into carbohydrates. Artificial photosynthesis mimics this process, capturing sunlight to
convert water and carbon dioxide into fuels. Thermochemical methods involve utilising sunlight
to induce high-temperature reactions, producing carbon monoxide or hydrogen.

In recent years, notable projects like the Energiepark Mainz in Germany and the Markham
Energy Storage Facility in Canada underscore the global adoption of hydrogen energy storage
on a larger scale to address energy supply and demand imbalances. CES systems, including fuel
cells, play a pivotal role in the transition towards sustainable and clean energy solutions, with
ongoing research focusing on improving efficiency and overcoming challenges in storage and
utilisation.

3.4.4 Electrical Storage

Electrical storage is characterised by the storage of energy in the form of electrical potential,
facilitated by devices like batteries, supercapacitors, and flywheels. Lead-acid batteries find
widespread application, particularly in uninterruptible power supply systems. Lithium-ion
batteries, recognized for their high energy density, dominate the landscape of portable
electronics and electric vehicles. Flow batteries, exemplified by the Vanadium Redox Battery
(VRB), offer scalable, long-duration energy storage solutions. This diverse array of electrical
storage technologies demonstrates the adaptability of electrical potential for various
applications.

Conclusion

In summary, the evolution of energy storage systems, marked by centuries of technological
advancements, underscores their crucial role in addressing the complex challenges of global
energy demand and climate change. From the foundational developments of fuel cells and lead-
acid batteries to the contemporary diversity of thermal, mechanical, electrochemical, chemical,
and electrical storage technologies, the trajectory of innovation reflects a dynamic response to
the need for sustainable energy solutions. As the world commits to ambitious climate goals, the
recent strides in hydrogen energy storage, synthetic natural gas production, solar fuels, and
advanced battery systems exemplify a collective effort to diversify and optimize the energy
storage landscape. These systems not only contribute to grid stability but also offer versatile
solutions across industries, emphasizing the pivotal role of energy storage in shaping a cleaner
and more sustainable energy future.

(Author is Assistant Manager at NOC)
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Role of Modern Technology and Digital Transformation in
Petroleum Industry

Niranjan Kumar Das

The Role of Modern Technology in Oil and Gas Industry

The oil and gas business are always changing, and one of the main drivers of this change is
Modern Technology. To increase effectiveness, safety, and environmental performance, new
technologies are always being developed.

The following are a few of the most exciting new technologies in the oil and gas
sector:

The Internet of Things (IoT): is a technology that enables physical objects to be connected
to the internet in order to gather and exchange data. Utilizing this data will help to enhance
environmental performance, safety, and efficiency.

The Big data analytics: The practice of examining vast volumes of data to find patterns and
trends is known as big data analytics. This information can be utilized to find new opportunities,
streamline processes, and make better decisions.

Artificial Intelligence: Al is being used to detect possible issues, enhance decision-making,
and automate operations. Al can be used, for instance, to evaluate sensor data and identify
pipeline breaches or forecast when equipment would require maintenance.

Robotics and automation: Automation and robotics are being utilized for repetitive or
hazardous operations. Both efficiency and safety may be enhanced in this way. Robots can be
employed, for instance, to run drilling rigs and clean pipelines.

These are only a handful of the contemporary innovations that are revolutionizing the oil and
gas sector. These technologies will have an even bigger effect on the industry as they advance.

Benefits of Using Modern Technology in the Oil and Gas Industry
There are many benefits to using modern technology in the petroleum and gas industry. Some
of the most notable benefits include:

Improved efficiency: There are several ways that modern technologies might contribute to
increased efficiency. Al can be utilized, for instance, to automate jobs, freeing up employees'
time to concentrate on more difficult tasks.

Reduced costs: There are several ways that modern technologies can contribute to cost
savings. Al, for instance, can be used to spot possible issues before they result in expensive
harm. With the usage of IoT, equipment may be remotely monitored, potentially saving
expensive repairs. Cost-cutting opportunities can be found through the application of big data
analytics.

Increased security: There are several ways in which contemporary technologies might
improve safety. Al can be used, for instance, to spot possible risks. IoT can be used to keep an
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eye out for dangerous conditions on equipment. Risky tasks can be carried out by automation
and robotics.

Enhanced performance in the environment: There are several ways that contemporary
technologies can support enhanced environmental performance. Al, for instance, can be utilized
to streamline processes and cut emissions. Leak detection and emissions monitoring are made
possible by IoT. Big data analytics can be used to find ways to lessen the influence on the
environment.

Challenges of Implementing Modern Technology in the Oil and Gas Industry

In the oil and gas sector, utilizing contemporary technology has numerous advantages, but there
are drawbacks as well. Among the most noteworthy difficulties are:
e High Initial Costs
Complexity of Operations
Legacy Systems and Infrastructure
Skill Shortages
Resistance to Change
Environmental and Social Concerns
Supply Chain Disruptions
Unpredictable Market Conditions
The Oil and Gas Industry's Future: Adopting Digital Transformation.

What Is Digital Transformation in Oil and Gas?

In the oil and gas sector, digital transformation entails incorporating digital technologies into
operations, workflows, and business models. Digital transformation also involves gathering and
analyzing a lot of data to get insightful information that can be used to enhance operations,
save downtime, and boost safety. The objective of digital transformation is to reduce the sector's
environmental effect while fostering an industry that is more responsive, efficient, and flexible,
better able to adjust to shifting market and regulatory environments.

An Overview of Oil and Gas Industry Success Strategies

The oil and gas sector ought to prioritize adopting digital transformation and stepping up its
efforts in sustainability. Supporting the industry's shift to a low-carbon future can also be
provided by investments in carbon capture and renewable energy technologies. Companies also
need to give employee training and development top priority if they want to encourage a culture
of creativity and flexibility. Moreover, oil and gas firms can set themselves up for long-term
success in a world energy scene that is changing quickly by adopting these tactics.

Why Digital Transformation Matters?

The oil and gas business need to embrace digital transformation because it lowers costs,
increases operational efficiency, and raises sustainability and safety requirements. Digital
transformation also helps companies stay competitive in their particular markets by helping them
adjust to the quickly evolving technology world. Businesses can improve customer experience,
boost efficiency, and streamline procedures by implementing digital technologies. Furthermore,
digitalization enables businesses to remotely monitor and control their assets, guaranteeing
worker safety and lowering the possibility of mishaps.
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How Digitalization Impact the Oil and Gas Industry?

e For oil and gas companies to completely reap the rewards of digitization, they need
specialized knowledge of digital technologies and the energy industry.

e Companies also need to know how digital technology can handle important business
opportunities and difficulties, as well as how to successfully manage the organizational
and cultural shifts brought about by digital transformation.

e Three crucial concerns that the oil and gas sector need to handle are price volatility,
reducing carbon emissions, and change management.

e In the oil and gas sector, digital transformation can assist reduce price volatility by
offering real-time data to better understand market trends.

e Through facilitating the adoption of renewable energy sources, lowering energy
consumption, and optimizing operations, the use of digital technologies plays a vital role
in reducing carbon emissions.

Key Challenges to The Oil and Gas Industry
The oil and gas industry face a number of challenges when it comes to digital transformation.

Some of the key challenges include:
Legacy infrastructure and processes: The industry has traditionally relied on physical
infrastructure and manual processes, which can be difficult to integrate with digital technologies.

Data Management and Integration: Oil and gas companies generate vast amounts of data
from different sources. Furthermore, it can be difficult to manage and integrate into a cohesive
digital strategy.

Cost: Digital transformation can be costly and some oil and gas companies may hesitate to
invest in new technologies.

Skills and workforce: The industry may not have the necessary skills and workforce to
embrace digital transformation and effectively utilize new technologies fully.

Methods to Accelerate Digital Transformation in The Oil and Gas Industry.

1. Breaking Down Data Silos

To accelerate digital transformation in the oil and gas industry, breaking down data silos is
crucial. Furthermore, data silos arise when different departments or systems within the company
collect, store and manage data separately. Furthermore, it creates barriers to accessing and
analyzing critical information. By using digital technology, companies can integrate data from
various sources and make it accessible to all stakeholders.

2. Promoting Innovation Culture

Fostering a culture of innovation is key to driving progress in the oil and gas industry.
Furthermore, to achieve this companies need to encourage experimentation, risk-taking and
collaboration. Additionally, companies can create special teams for innovation, give employees
resources and training and make a safe place where everyone can share ideas

3. Implementing Advanced Analytics

Implementing advanced analytics is a crucial step in accelerating digital transformation in the
oil and gas industry. With the help of a sophisticated data analytics tool, companies can gain
deeper insights into their operation and make more informed decisions.
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4. Establishing Technology Partnership

Collaborating with technology providers and startups, companies can leverage an innovative
solution and access new capabilities that may not be available in-house. Furthermore,
technology partnerships help oil and gas companies to stay ahead of the curve by keeping up
with the latest trends. Overall. It allows companies to achieve their strategic goals.

Key Benefits of Digital Transformation in The Qil and Gas Industry.

The benefits of digital trends in the oil and gas industry include:

1. Improved Decision Making

By leveraging digital technologies, companies can make informed decisions based on real-time
data insights. Furthermore, these insights help companies optimize production processes,
reduce downtime and improve safety leading to increased profitability.

2. Reduce Budget

By leveraging digital technology, companies can optimize their operation, reduce downtime and
improve productivity. Furthermore, this can lead to cost savings by reducing maintenance and
repair costs.

3. Improves Safety
Digitalization in the oil and gas industry has improved safety through real-time monitoring and
analysis of data.

The petroleum industry's embrace of modern technology and digital transformation has led to
improved efficiency, reduced environmental impact, and increased safety. As the industry
continues to evolve, innovation will play a pivotal role in addressing challenges and shaping a
more sustainable future.

(Author is Assistant Manager at NOC)
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Petroleum Refining
Sanjay Dahal

The process of converting crude oil into usable products is called refining. The petroleum refining
industry converts crude oil into more than 2500 refined products, including liquefied petroleum
gas, gasoline, kerosene, aviation fuel, diesel fuel, fuel oils, lubricating oils, and feedstock for the
petrochemical industry. In 2022, the total capacity of global refineries for crude oil was about
101.2 million barrels per day.

History:

The refining of crude petroleum owes its origin to the successful drilling of the first oil wells in
Ontario, Canada, in 1858 and in Titusville, Pennsylvania, U.S., in 1859. The earliest refineries
employed simple distillation units, or “stills,” to separate the various constituents of petroleum
by heating the crude oil mixture in a vessel and condensing the resultant vapors into liquid
fractions. Initially the primary product was kerosene, which proved to be a more abundant,
cleaner-burning lamp oil of more consistent quality than whale oil or animal fat.

Refining process:

The petroleum refining industry employs a wide variety of processes. A refinery’s processing
flow scheme is largely determined by the composition of the crude oil feedstock and the chosen
state of petroleum products. These refinery processes are defined below, and their emission
characteristics and applicable emission control technology are discussed below.

I. Separation Processes -The first phase in petroleum refining operations is the
separation of crude oil into its major constituents using three petroleum separation
processes: atmospheric distillation, vacuum distillation, and light ends recovery (gas
processing). Crude oil consists of a mixture of hydrocarbon compounds including
paraffinic, naphthenic, and aromatic hydrocarbons with small amounts of impurities
including sulfur, nitrogen, oxygen, and metals. Refinery separation processes separate
these crude oil constituents into common boiling-point fractions.

II. Conversion Processes -To meet the demands for high-octane gasoline, jet fuel, and
diesel fuel, components such as residual oils, fuel oils, and light ends are converted to
gasoline and other light fractions. Cracking, coking, and visbreaking processes are used
to break large petroleum molecules into smaller ones. Polymerization and alkylation
processes are used to combine small petroleum molecules into larger ones. Isomerization
and reforming processes are applied to rearrange the structure of petroleum molecules
to produce higher-value molecules of a similar molecular size.

III. Treating Processes -Petroleum treating processes stabilize and upgrade petroleum
products by separating them from less desirable products and by removing objectionable
elements. Undesirable elements such as sulfur, nitrogen, and oxygen are removed by
hydro desulfurization, hydro treating, chemical sweetening, and acid gas removal.
Treating processes, employed primarily for the separation of petroleum products, include
such processes as desulphating. Desalting is used to remove salt, minerals, grit, and
water from crude oil feedstock before refining. Asphalt blowing is used for polymerizing
and stabilizing asphalt to improve its weathering characteristics.
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IV. Feedstock And Product Handling -The refinery feedstock and product handling
operations consist of unloading, storage, blending and loading activities.

V. Auxiliary Facilities -A wide assortment of processes and equipment not directly
involved in the refining of crude oil is used in functions vital to the operation of the
refinery. Examples are boilers, waste water treatment facilities, hydrogen plants, cooling
towers, and sulfur recovery units. Products from auxiliary facilities (clean water, steam,
and process heat) are required by most process units throughout the refinery.

Petroleum Refinery

It is an industrial site consisting of several buildings and machinery for manufacturing petroleum
products such as petrol, diesel, kerosene, and many more. Although each refinery has its unique
features, it has a massive structure with different components, including the processing and
distillation units. It consists of other structures such as storage facilities where refiners store
crude oil and refined petroleum products. A complex structure usually built on several acres of
land, an oil refinery runs 24 hours a day and 365 days a year. Running a refinery does not only
require employing several people to monitor different plant units but also demands enough
workforce to cope with its continuous operations.

Crude oil in its raw state is of little or no value until we take it through the refining
processes and transform it into various usable products.

Top Four Types of Oil Refinery:

There are four different types of refineries — topping, hydro-skimming, conversion, and deep
conversion refineries. Depending on the market, a refiner is aiming at each refinery has its
unique design to ensure their production to conforms their host country’s set standards.

1. Topping Oil Refinery

Topping refinery is a processing plant with a simple configuration. Constructed primarily for
preparing raw materials for manufacturing petrochemicals and industrial fuels, a topping refinery
serves better in areas where there are less refining regulations.

Topping refineries comprise facilities such as tanks, distillation units, gas, light hydrocarbons
recovery facilities and other necessary utility systems. However, they produce high volumes of
poorly-refined oil because they lack the required processing units to reduce sulfur levels. Also,
their outputs are usually limited to domestic markets.

2. Hydro-skimming Oil Refinery

Hydro-skimming refineries refine better than topping refineries because of the addition of hydro
treating and reforming units to the basic configuration that makes up a topping refinery. A
refining plant with more capabilities, hydro skimming plants can produce refined products from
little feedstocks as well as high octane gasoline. Similarly, it can produce naphtha as well as
hydrogen as by-products.The addition of a few other functional units such as hydro-treating,
hydro-cracking, and a few others to hydro-skimming refineries that make them more efficient
than topping refineries.However, hydro-skimming plants may not deliver high-quality petroleum
products as most of their outputs are usually residual fuels. Likewise, their low-quality output
remains a challenge because more consumers are shying away from sulfur-filled petroleum
products.
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3. Conversion Oil Refineries

Also known as cracking refineries, conversion refineries are refining plants that have all basic
units that make up both topping and hydro-skimming refineries as well as gas oil conversion
units. Also, additional units such as Olefin conversion plant and coking units are what make
them more efficient than hydro-skimming plants. Furthermore, it has an additional beneficial
feature which is reduce in the production of residual fuels. In other words, conversion oil refining
plant produces lighter fuels such as gasoline, jet fuel, and diesel. It is worth mentioning that
light products are more profitable and environment friendly.

4. Deep Conversion Refineries

A deep conversion refinery is the combination of all components of a conversion refinery, and
an additional unit known as the coking unit. The coking unit makes it possible to treat and
convert extremely heavy crude oil fractions into lighter products.

Conclusion and Recommendation for Nepal Oil Corporation:

Those refinery which have more recent technologies and operated with maximum or close to its
capacity yields more useful product. But along with this useful product, varieties of other by
products are also released which can be used for paint and chemical industries or can be export
too. Currently, Nepal Oil Corporation is distributing varieties of fuel which is solely imported from
India. So, to fulfill the current demand of fuel around the country and for the purification and
refining of oil and gases obtain from probable Nepalese mines, to avoid shortage and black
marketing during occasional blockade and other supply related difficulties, installation of
refineries and its operation with max capacity is essential.
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SAAT AETULTGIUT BTqrITGA Ao | ageT fagest =R fedie I+ Suaeh o aiwhie yAmoT o
g T WA Y wfeT AR T SEEeT T SReaiee WER| SAEsEi I,
RAAATIART GATT el FONAADT FATII A | UfIagel TRUTHT JETUR IUTaTE UidagadT ISTeUeT fasree
TrIfIT PETEa TrTUS IRGT TET U JuUT & B Well USIRI0T Aedied AiNeg| JEuSIRIuTeT g
TRUTHT HRIEE IUTERIATH §AUGE | T WRISIT ATl JFUIGd il VTR STVEeddl GaTadiee ot
UERAT AEETUR TS Hrade ST I |

AT TGAUTERT ST g

g Ud AaEE el TNAE ATH IRNY ity AETUSIRIUT SEITEEET R Sieam! 9
qBYY AT T FAHTHT HUST TFRTHT IRERT AETUS AU Rt stasvas e siremedd fagter
Y ATIATEE fITRUT IRET | TEATE JEEAT qd ARYST | -

¢ JWIURIEIUT HHAHRT WUTTRAT 21, AT fercfier sraeunmusiany T ATugus, fearfiraan, fraeafimar,
HAGETAT, THTATIATET a IJeqeld HYT IEEeaTs Uqd ANTHT & |

o JEAUTTERIT ST FlaT Yd SAAaTE a7 TRT WH |

® JEURRAUT e FRER =ed U4 Ya Uve I« Wiehemm| Ud d@muRieror (Pr§ Audit) &9t
AETIAHT T JUATh Fo | 9 &fq gaats age Wl Uvalld. qETuRIUT(Qaad. )
feart ar Farwsfear fruiRor &t uraer wgaT afadfd @ TgE)

® JEUSIEAUTHT 3T WHTREWHT HTeiNeh, ared, forafiiaar ¥ wivas et G| Sdiod qE@TusIeIuT
YEEEATE AR qed el AETURIETUT JFUTGH I(eg |

® HUIRIUT FEIUIE Ud THTEHIRT qaRA UG Il Faiod AEURIRIUT AT qETURLIBI0T IRTSA
e T AUeE | TEURIRAUT T IAS U HIT WIS QUId: Tadedl g4 Jaed | ax
TFATE FAHE I JIGATHE TaAAAT YGTd NRAUGE | A@TUITUT FEATATE STAydeh Ul Tadeaal
laUTAT et TRTHT TARE |

® Ydicd VAU IRIUT JEATHT TGEA AT HHARIZE AETUR RIUT A JEATATE TAAeH GAUGHE | Jegwah!
frafer T stamvreT ubraree, tymm afa faeraaranlt Srewr sRieRET siiaAT Y &)

o TWIURIEAUT AN {AhTaaTe STTHET SRFIGH T JEIH & INT AT doid el AN U6e |
T o fad Tiftea aoe SwR fqulr o SemET T O gae SlaeT e |
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® EUIAUT NN forebraredy StfHerE, WTAT Td HWWTAAT Yallod AETURIEIUT YEATHT YUT gl Eaues |
HTAA a1 TLUT FTHA HOTA SHHAG a1 GTaT JI0 T ity foreriRoT o1t Worqg |

¢ AGURIRIUT IRTIA GEATH AWTULNEAUT ATTATIUR A1TbyT FRATaffva shicsyas fasmard arna
Tl ST AT AawTEE Swd I wfafrar fequdes)

® UGN HATEATUHT Td TITEAATS UV FToieh! STLRAT JTEVAHAT HTHAR Yooy JuAsH
RS qEGE | AT g ATedl AT STTIhTY UVTfoich fofep T ¥Eeeg |

¢ JWURIEIUT JEATH WETURIETUThT UEHAT U Hrafaty Seod T fd et aam Tdg | aear qeumarg
VEURIRIUTHT qiveT, Ught ¥ drishd iRt I gut sTther =)

® Q AUUIUT FEATHT HHARIEEAT INOIA APAAT, STHAT ¥ STqHd IEAUGE ¥ UVIera faepraresT
ATIRETE AdIaqH ATAREEHT 710 I e |

® TEURIHIUTAT YT AEeaqul ERT AT I arfties ufvraga sraeenfusT awet U Iduds |

NEUATHY o ga BTt JTUREE

VETURTETUTEHT STTUTRHA AIRAAROT ATGTCHEAT g IRT JUTaAT IR AETUSIRIUTRT ST Ta dTast
AT ANCHT | WHN! FEURIAVIST AT AUT@HT F S FaUW, 9063 HAUR AEEIUSIEAehehT
T TR AT &, dder ¥ SfUarR fruiRor aiRuar €)1 99 FER #EeET Wied Jdied Sgad-
W, ARATUAT-JqG, FIT THT T Ferannfores foeprar AuTelt {7, YU e, AUt WEsY Tomad aRatst
FAES! aar frafiaar, firdeafaT, SrigeEr, wEeTar ¥ sifae T@d frmr ™ e aika
AT Wbl §| AEURIRUT U, 08T U YUT T@MTHcd HYHT TXHRT JLUTAb!, BRI dbraieract
v foafiaaar, fadeafyar, srige@r, wEear ¥ sffacar o@a far ™ qEnsieur ufe AegeeEr
URTETHATE I IRT ANHYHT B | AE@IURIRIOTHT qfvat, & ¥ Ugha fraiRor & weransiers ot &4 |

wEREReE Jaurfas ufvsear fawtenT Ingufher faaeh o, aerafir ¢ af ar AR ey o agEwr
TETH V&, qaT Ferasil AaedT STl AThaHITSTH g ¥ Yaiod SgTaaeh! *TATIATE 99 craedTiueT-
YT ¢ faere Tgaaer e wike Y AT AETSIfHERT TS Uae et HRicHS Tadesidl WgTd
R F|

AERETRIETS ar ool fERed qurwl SO J@ud aud g TSy AaelTe qrasfas Q@
forater ugar glafye Wearg | a1 AERETRRTReT wivsfies, giaur T ywinfae age afad sy
TR E SAGEAT Wl ATUABT AT TRTAT WGTH et GIRAYHT | AETAGTUR IETehehT HIATATAT BT
FHARIDT G AT JgbT Ta JEAaHaT SquR v ¥ar foaer ufer sraierr Taaet &) Sudth gaufas T
HAAT HGEYT T FETAETUR BTG ATE JRUTHT BT, Hefeq ¥ HATABIR AAHA TGT el EGUFH TIITAT YgTol
I JAE ARGHT )

Ty FEAT Yaiod AEIURIEIUT JEATEESDT STRINET qgoad ¥ 009 AT aiod AQIULIETUT FeATHT
TIATAATHT QTN AFIehT BTEUT FART LT 3odeT Mg AR IRET & | FTUATE Taaed TETUS RI0TehT
ST fgTeeT wuAT o wfthem | oft fagtees ufer fomT s sToT worier a@ & YepfereT G| awsTwmiT
o faoeee wdes

AEUHRAVTHT A Saenfes ¢ @it S (Constitutional and Legal Framework)

o FrRifafuer HET et (Security of Tenure and Legal Immunity)

o fueR®T yARMT qui Tawrrcar (Mandate and Full Discretion)
’R) [EINAT, YGaI I URGRIAT, AuicT 3ot Brorera ufdagar
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o FuwmT faaT staRw uga (Unrestricted Accesses to Information)

e Tufters & gifea (Obligation to Report)

o yftagaer T ¥ fasrasy foriRut 9 Taqear (Freedom to Decide Timing and Content of
Report)

o THTEHR! dvd et (Effective follow—up Mechanism)

o W ¥ AUAAT Tar=raar (Autonomy and Resorerces)

frMe FEET AR Ud AGATHT AT IGT AUTADT  AZTAETUR IRThATE  HhIATcH  TddestdT,
SRiTEa WA SAEURT Iz ufe facfer Wi wEwT wiitanr vt e e | fachta sder
AN 3 AATTAATRT THE TN IGU €37 a9 SUR 31l Heraaal forareaot weat 3fewe| &,
BATAART BHAREE EW (ToITHAT JaTh HHART DI BHATT AACUTUAGT HEEE T [oqTeh,
FHAGFURH AATDHA BB fABRAE g JAqAT B | AqAE fqAT quT AT SeumE TRATT
THITAST TAAAATHT HASIRT SRaUsT 5| S g0 TS TEARERE Foarad SrTee! e
fbiTa SETIRTETUTET R O A ORUE ST afkwerr IRwRT ety agemr W faw
wongat feufa =)

(E® ToHAAT TEAF Wawtlch UGHT HRIRA gagez | )
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FHUW 3 Afrm
YR Bfew o

SwRifET HEl fawTe i STRIGR®T TwAT ATMa AfERST SSUTUR 8T ¢ Ageauul |
TYHT HURT 3 AT AFHBHT FRIGBY TFaRIT AGEAT TZHT T | AHAT ISR Tade=IdT, AT HTHEHT ATHT
T uRHtHS, I uRsthe ¥ 2 gfw wrwit sfueRes T g+

fvaieT FTER wqREEaT TAITNE ~EeE Woarled I JLIaaT 9™ ¥ Ry AT SR 9w
oTEADT TATAAT Tyt el ST T Sfawradl STURAT 28 Afetare Traeell AaTATATE TV g B
waT| e derarsit wawit shmfer & ue g o favadt 950 A STAIGR TRTRHT TR W
sifvafer Ty fafie 9Y0 AAFES STEHGH IRHT B | TY WGHAT ATSTARS T AT g8 STHATRTTS THTawTST
TUAT SAEA IRTST T 1RO AT U srfvafeer & qyq wifvd TRY wrdwifere St sifve aheen<ieT
FfuprRas ghvaa T dig Guar &1 av sifvwfre foamdt e fZaer aomT sania g
U, Iforaa favget AgHTadE GREAUTHT & g, Ifdaee! Taer Hyeh! ar foraifad ot ST sRar:
T FAAEAE WLRAUT UTSH, YRRl §Eaeid faam & 6 Ulsd, (VPR NR® Tghr i SR
TEAEU Aifolel) UG AR AT 3T a0 IRT B GHATHA ar qTie Jioaedehl HdT qmr gar
TET GIRT UG AT T FONAADT HUBRBT AT INHT § | AUTH STHEATR BT T 988 & UeT
ML HSTHHT F |
o 2T FhEADT oo A FIATSA TUAT STATS ISTIABT WATHT STTT A Teeh ArgTaTsileh WY §H IBT
e | StrEnfire Aol e S srfder SEnfEeeu™T ufkur g atet da & 9200 @Y
YAE & Jiorara M6 g AT 2|
® JATAAHT ¥ 9ZIB AT Trade Union Congress &T TATUAT

o FAfY®MT WA 9TEk AT Right of Labour &7 RIMUATES SATEHATSEIA, FGEE HI URT CY ¥
BT & right to organizing / right to bargaining @ yeamifea IR

AU T, 9003 WITHT ASIGY YT It I5 WTehT RIET| Q002 WA rfaetr Aute = Sretfoiep o<y
TISH AH IRGT WISHHT TATUAT WY Tl bl Sficica sigeed wga Rt wewr e Q08¢ qrwar
AR TATDT GIRTAAT JUTH TSI AT HHATIT FISADT TATIAT WEHT T Achald (AT qar Tq, Q08E
AT UIeT AT oIl SHETRT S9ed Jga saaer WoaT fET)

AATADT FfTUTADBT HIRT 38 AT 3 Tl FHb! TUAT HAGET ARTHT | T AR Uedd FFGR T
FHARIATE ITad S SATIDT Th G | BIAAAT TGCAT HT THITSTH Ucddh HTAGR X HHARIATE 3TT-
s fem emar fafra 2 afew d@en, wgfed g ¥ mftd dGEt W @ gew | Sfaumeet A
WauTETe Ao feaae ot dfa afvusr s

Trade Union &7 SiterReE

Right to organizing

Right to bargaining

Right to strike

Right to decent work
Right to compulsion wage

2T gfemmar frgw
e Ul of a &
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o UQTIA THled qUT JATHT T
o AT HHBT ATV JHTA SATAT

9 P GeHAT g T e & ?

YHIfEeH TRATTET fIoRAT &l foTseiAT W senfs o faamgeT yemfaeT aIvAT Tus gquds| S qraedt
ATl Q WhIRaT Y& Bl USerars &b Anr (Right Demand) wfveg Wa stabiag fea @wr (Interest
Demand) wiweg| g AT SfvamEe Icae faagens g faa (Right Dispute) Wi wa feq wmmer
wiaaEe o faagars & faarg (Interest Dispute) ivez | &% AT ¥ g faarger SATIE o wiRar
3 fea wor qun i foarg wwTa I afRar R R g

yafad &w, YHiE TRAAT, SHART [ATERT TUT JTHT STTRAT STAGR HHATIN W JIReT ar
STHIT IRET HUBTY FAT Flaumieg ou AR HEAT ReTE fed AT Hidem Wl NI WEREET ar &,
e TRAT aT Wl STGTE UTSH 86 WUET A¥ CI9dT STaRTY HUST HRUEE J1EUsT ARETE &6
AT Wieg | QY &b AT AT SATCRI WUAT WRTUTH TUGE Wl f& WIOTEhT ATHT AT WTHEes WigTarsiieT
TR & JUITH §E |

fiemdiaRe s SawT 2T gframar wAraRit s

ST el Q085 Ulgeh! Sgeielqule Iy TRbT ¥ STeRiftga Agfeual (ST 1 #gMfed o BT) Ut
IMEE HEHT AT 28 Aol YA, 08E THAT ¥ THATIHRT UIRATSA HST ET| ITh BTl AT SR
< gformmr foreet 3 T &

wfrswerer 28 g

UG AT YT ILVAN WA HTol ST TUTUAT HE GUT AT WGl J@T HIAGIY HHART BRIRA &ol
ufer HFUA, FREET, B, FEATATE UfTSTA ATfeieey | €T UITSSTAAT HIH el HIRAAT 90 TAT T HRATAT
Y T PR SHANIEER STUHAT FRAET 9T, faure aard, srwfafa Tea = ufrsefieriaae
o T 9oEe| TOEE W FRATAIGT THEEEATE o WITSTHeaRa! gl gaihl AT UlSoehTrehTST
AT STgET F| AW W ST REET Fragd sTavas AragEn TR SHiEe TR HERdT 38
e gam YHTOT U FRT I qae |

2% et o
2T e Ter Tow Ieieht AT Yoane el ferpeugwana fqzuat &

® U Uil UITSSHAT ST HURT Yo deT Afasmeaa! qiaades ar aedl UfdssT & e
4,000 FTAGIR FHARIT TRAMT TR,

g gitr sifie WY Qo feameT Y,000 Hftr siferer sroeaT TRATET IRT, . ufrsTeT e s
T A9 G-QEAT Sl B GLATHT HTH I U T HHGR SHART aT TERISIREES, SH
favmmT fouer frage stavad Sitaew IRY FfraeeT gat YATOT U AT I T

3% Yo e

HETHH TGADT AT BFRAAT 90 FeT ¢S Al Forge STUEAT FRATT I, fourar aang, wrrwfaf o =&
ufsstafuatsY stiq oW fovmret wETfagureaweT foaea foe Sae| A= 90 9@T | 0T IMGT Yoo FEATH!
STLITRAT JAT HUHT (AT 8 GETHeGT aET IUTAT Eaet | STATA YO TET UTTSSTel AR FarehT AT Y000 FEATHT
SITLITRAT TBa HUST Afdaechl TEAT HFATAT € T&T EAUGH |

Il g afveme gat Wy ufe mear Ffeaeesr s @ttt g9
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A Ffeees W 2@ 3 Raar T awus, TauRt T Wed qUT TRHRET adr I, qEad
FRUHH FodTAd ot T TRATAT o STRIHIR I8 FAGeT TAAT ANTHT F|

TEN o AATSTEARAT UHATH ol HOAT W Afereret o sriiretive afeewr wtfor 3 gapvisT ot gforew
HUAT foaiemeT Aramae g Y3eT Jfaae sieTiiedreT AT Tres e JAf¥usT &)

s Al HEHT TTAHT g8 aoar el Afaas AT AR 39 6 ¥ SRRt a6 UeEe |

2T et aftrmRaT s

q. fayaeandt AWE FR@R STSUTUT R8T AT AfAe Ua WMHHID! JRIGR IeiE THATT BT AT
FHTT SATAT TS ST

. ILO gt wiiva sifvuiwiEs:

e ILO Convention No= 87M Freedom of Association and Protection of the Right to Organize
e ILO Convention No= 98M Right to Organize and Collective Bargaining

e ILO Convention No= 151M Labour Relation -Public Service_ Convention

e ILO Convention No= 154M Collective Bargaining

g% ILO Recommendations & ufer sifiereear sifter safer e
33 gforaeEear et

Professional Union

General Union

Industrial Union

Union's Federation

National Confederation
International Confederation

AR JaWT T o Fewar SEv

o JET IIHT JLE
TAAGTIET FlquT T R
afa faem
HHATIIHT NS, SIS-SATADT AT
TeT g feaaT et/ IR QvhTd

2T JfeaaaT WIRTHS W8T

® FHANID! qd, HAT QUNAADT YT G el ATATSH ISTSA IRT |

o 2T Fhadgea HRATiTr SHRT UfNEgA®T SHeeT AT JEART Yirchr |

* WER URAAT T TLAT T I URFIRTATE Foreenied o 2 gferwee freanfyra gt amaa)

® FHUARIG! Aqd, HIATOIAADT QAT afg el STATel IS IRHT G|

o Ve YIBATHT HIUGT SAGEAT IRT HHANRIGT ATCRIA GIETThT ATHT FTTATS ISTIA THT Gl |

® FHARGEHT JAAATH! JfHafg HUH H| IAEE IJUCAT ATHT HHATITHET TUCE TUAT TTEAT TTASK
FHREE (& Jobel AT HUHT
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3T JhaEEd AU YIBR T FHARIGT T qrua Aqar WikeT fralg e

FHARIHT TAAEEATE IAOR el IR

HHATNST JATHT YIBT T FH{EADT JIGUTHT AT THEHT TUAT HTH IBT |

2T AAFEE WA QU WrgHAT HHARIERT qWRaTE Ufafafied a6 TR

WHRA Ufel WIS GETLRT ATHOT STATSAT Il FAFE BIRITHAAT TToIAAHT UGTRIHTS [GEATE STTHEAUT
el BT |

FhREEaTe ST TEEIEEHT AIRERUT, STHIVETE T AAaT AN IR HTEE HgaT|

STTRATSTAT el IARBT Tl |

Il AAGER TRGIAATRT ATAAI AT AT TRATIA URFURT ST |

FHARIGT THTHGIT T TEaT ZAU UTAT STTaTS ISTIN IR | TSR UiRed 1 HHeTT e
WA UIRUTET AT GaRGIRT I Rl |

FRATAT TAEATE IADT HRTTFAART SATGIRUGE T& I HIEAT TEAWT GATSH IRbT Tel | Yavall
o IR WUST JFae STIRUTIT S SHAR ST Adlad SeTa! & |

2T e Trag TR

0% )

2T Ffamerare fuifea ariem smurer Rt aea @ awaer|
g9 Afthal U@ Wt 96T ¢S Aforarawn aged faga|

23 it AEHAT TUTEE BT IAT TEAT URATSAUAAT TS (e faaTReTRTIhT STRAT faveh
HE foeeT HIg SeaeT wuAT R gmieT )

< gfremee qeite smuRAT farnfoa &aT wHeRieT i TRt TSR T g aadeT |

2T AfaET UERIBRIET THARIB! GEATAT ATA Dicid WIHT| FHARIB! QLT Gga™T Jdiaa
TG, A T PHTE UTol T |

ATSATAT ATH SR IR 3G T SAATTGT ATER WG I IR Gl |

IATEATAT HGIHT HEAHT FRY RIARKPA I FAIAAGAAT TS BRbAAD! EUAT G@TUet
RIREY

33 IfoiaeET TATISIR RIS GoTeel Il Jerd &l |
2T I TFIg GHAT GATITAST SUTIET

e fafiTedmeT STaRAT FHERT 2T Jfhmme! HawuTe TaHd g ied 93euT, e faw™ T
UG A W g A |

W& G TEAT YCATAT 3G FHAIDT ATATGAT AABRUT IRT Wbt T |
qfew HgrarsiieT facREe TUETUAT GATST s |
2T gfvamer famen West oA 2T Ifvas o & Wel A HIaATaTE STCHYTd ST SUTeT SHEATST

IFEAEEATE AT JREd WeTH, SRMA® TUAT H9UeT JTSHITae EUHT deed Y SREFEH URr
uftag qTadesT T gea stera a9t fafyad IaemT e erivaee I U |
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waay aikada T a9aT SEREE
Wit ffay
ey ufvada & & ?

AT SARTAAT Gedieht Tl T FerdomT AREAUSTHT ATUHA, FTAThT G81d ¥ dSTAAT g BEageht BIRUT
A TEihT ST HIGHT G TEITAT g AEcaqUT quT STEibTelle TiNadaaTe sead aikadd Wives |

oy ufveada & g ?

T Ufade fEmE Sae™T AW ST AT Sied gRidial TUAT T STeET B\ a1 dad U
wiaRufia fasar a3 e ATa Sifacad TR TS T U RITHT GaRTe! qadhd! TaaT §iRgat
fasrr 21\ wgEY favaemdt aoAe, sifafira et gten Tt ufvadaers ATfaw, amaTeaRoT TuT Wefas
YIAETHT TTRIR FAEATET ferrearrelt JEahT el |

AWG: o UiRedaet A BRUEE Jedadl A Jfdtarueeare i g Fel ¥ awamer i
SIaTyH SRINET ATt YA, 9ggT O e, STl Hitr snagew, aRag W IJeasiadT ATliauge
THE AOGTAhA(hT TUHAT IZbT Hel | IGIERUT Tawy:

o WU Ewrd ITW T ATARATAAT Gielst qet, FATW T BIAT WO Iel Arorar fava oo 9.9 feofr
Sfcwage aresRA afg var g)

o Al TN GUA £GT IcWoiA §A R g WHTEHT B TR W § e W g aes
vedlt & | N W WY aGH AT FRUT & Fowr &) T TEEE wifeega ar Arferesa
TGAT qgied wrad Ak goaall

ATATERUT-Yapfer : AT BEATEEa! UREdaAT YT HHeTene Searg ufvaddes! JawT T ufRuTraet
wuAT fae afvez)| sifiegst, Soar aviia, =l ier g, Seal, ol ¥ ¥ favanfyer sagmeear
o foame wEedt €| g AT et i 7 Reediee qun fafe fogeeifen wmlt ww W
TRUTAA & SEEAT EaRT iFaog | el SoEed! gamd areiars faenfud oI 3 areee
HECAQUT Wfad YUTHEedTs SawaT U S R v | Sitie ¥ #ioT uriiat giaee JATeaa afed
o FIABT STHTERT FErST JTRREEHT TAGTIEEDT GEUTTTS 31F JETIH | SqIERUT TEU:

St ufvadd ¥ areeE ufaddae! SeEeaeT HRUT Thivenee R & e fafaummr aif
et J fafire gt SRATE SRdieE®T THAT I O go | Al BeATeed SaauTE Sl urdet
T FATEYE® JAEE, BT T YEiUIRAT AT STUT TANE, SO HIGAT SR T GRIMHT AbRIcHS
THTIEE BIgE|

o TGHA dfge, Yl HITET TuT FETehT el AIGIEE YA W17 gl eregel|

® THGHAT Bhldd STSHAATETHT ATAT TRURE Ul ST & ¥ “BHIRA IR &% BRI qaage |

TG, TAA UREAADT FHATTAD -TTH JHTaEE fodh TACIYUT G, oI U FASIR SaaeTars
YT HISA UTE | Ay -Jrafetld STUCATII HIGHT GraTe! UhIUEwdle STt TR IVIATehT TudT
I AT BT AT YT TUAT WA FeER, Faeawy ¢l IUHWT AR U quT W 99E T ¥
Sifaerarsiar TRaaTE @R e | ARG THETIEEOT JadT WA STHTG BIRUT e Siaemarsia g wifte
W A9at  fReax aIivdt ¥ srew@aTeT gashAT afkREa |
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Sy uf¥ade wEaor

TAAT ST STeda STEIR IAae aear ¥ oid Taaey uRadee! JHE ®Re Ald 9T o el § |
serifiga faomm plosstwes, Foay uRkada wrwdt JgTh I R R IHR! Wi ¥ fervarat
vfaften aaferes frers THEgr a9 THRERMAT AAAle SA@EE JRT IRHT G| Idad arfHeaT
G| aFfeih IS Fqatd URadad! JHTaATE SIHIGRUT 6 acehld HaH dTe STIE RRed! | |

afeeee 9.y fouft dfcmaw e aerw afg wedieT @it Wi g aager gq) S_iva aeRe
dwT afg uvar WS WTfie aMTERUAT SaeaTe UNEdaEE HTSd ¥ taed Hidd Sl gged Seige
TASEA| U SIAHEEH FFAAAT AT VATt Seeaen Gt qroshw 3 oot Sfewareesn agqw s
TATIGA | TTDT G [T TR Wb g

o FuTe AT Ty 3 WA el Statew Anfiw, wTEe SrunaAT R U, ety g, geda
ATRA aga, UedieT Higd faomr ¥ et vt dvwr wigar gt Wiy or grgen U

ST AT g Sifaftesdt HRUT aidiar FTEHAT g |

aY STTFT INETHT T X W ST W '

ITR AT AEQUT Uived AT TSIl FRITaT gae WA 3w Sifaafte ¥ wifchoredt
3Tt T G|

o i TRw T T S dfew =)

Ty ufkadwey SR B T B el Wi ?

TAA Ufvadae! U BT Afchild Higed AT AEcaYUT HiWGT B! &a | Taiawur-#sf
TTetEE STuATSe, Tt fifteweat awd W1, ¥ TATERUT WREAVTATE TAEU T USHewdls QHYR G ATHIH
wuAT foir wiaereT @rfir e Teug | gEfier gdvem Staa sifa femes are Saa ufads =EssoTeT
AT UTHAfE TR dqHiEe A SRR €| SRd I ATSad a1 Gasiad At T IR afes
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BOTTOM LOADING AND VAPOUR RECOVERY SYSTEM
ER. JAGADISH PRASAD JOSHI

Bottom-loading is an optional installation on the tanker. Liquid fuel products are pumped to the
desired compartment via the API coupling from the installation box at the bottom of the side of
the truck. A bottom-loading installation can be equipped with one or two central couplings. In
Tank trucks system, loading and unloading systems have been designed to make bottom loading
and vapor recovery simple, safe and effective. Bottom loading is now practiced extensively
across the world has been at the forefront of this change designing systems that support closed
filling, vapor return and vapor recovery. Users of this system benefit from safer loading and
unloading and more economic approach that delivers tangible return on investment.

Bottom loading tankers were first introduced in 1950s in America and are how common place
among operators transporting petroleum products. This method is ultimately safer, faster and
more environment friendly when compared to the top loading approach. Recognising the
challenges with this method, most oil companies have now moved away from top loading and
option to install bottom loading equipment on tank trucks. Bottom loading means operators are
far safer when handling fuel as they are no longer working at height and top of tank truck. It
also eliminates exposure to harmful gaseous vapors and greatly reduced the risk of catastrophic
electrical discharge.

In context of Nepal or NOCL top loading is being used and bottom loading is being just starting.
The bottom loading system was partially started two months ago from Bagmati provincial office
Thankot. In the top loading, The driver stands on top of the tanker’s tank and then insert the
loading arm of the depot installation through the manhole into the compartment of the tanker.
In this type of loading is becoming less common for safety and health reasons. When unloading
at the service station, drivers are often required to climb on top of the tanker and open the
compartment manholes to:

e Measure the drop with a dip stick.

e Assure the station operator of a full load.

e Allow air into the compartment when dropping fuel.

The following list of challenges associated with top-loading may be minimized by
bottom-loading systems.

Static/dynamic sparks

Top-loading is prone to excessive turbulence. Splashing and the turbulent flow of petroleum can
cause static electricity build-up (even when tankers are grounded). In addition, operators
scrambling or walking on tankers can accidentally scrape or strike the tanker and discharge a
spark. Both static or dynamically generated sparks are extremely dangerous and when combined
with gasoline vapors, can cause catastrophic explosions.

Operator safety

Operators have fallen from the top of tankers with grave consequences. Top-loading operators
are also exposed to gasoline fumes, which can cause health problems. Today some jurisdictions
have prohibited or restricted the operators’ presence on the top of the tank truck during loading
and unloading.
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Product contamination

With compartment manholes open during top-loading, the opportunity exists for rain and wind-
blown dirt to contaminate the product. Aircraft fuels are particularly sensitive to minute forms
of contamination. Pens, screwdrivers, and cigarettes are items that have accidentally been
dropped into manhole compartments causing contamination, damage, and malfunction of
emergency valves and down line equipment.

Time loss

Typically, top-loading permits only one compartment to be filled at a time. With bottom-loading,
multiple compartments are loaded simultaneously. Faster loading reduces the time the tank
truck is waiting at the terminal and greatly improves loading and delivery efficiency.

With bottom-loading, it is also necessary to provide the following safety measures:

Breather valve

Because the liquid product is pumped from below into a completely sealed tank compartment,
the residual gases present in the tank could become compressed. Therefore, a breather valve
must be opened at the top. This way, the gases can be recovered.

Sensors or probes
‘Sensors’ or ‘probes’ must also be installed in the compartments. These seal the compartment
in good time and safely before the maximum permissible volume is reached.

*Vapor return line
*Overfill protection connector
*Earthing

The key to bottom-loading is the API valve, which was developed by the oil and transportation
industry through participation in the American Petroleum Institute (API). This cooperative effort
resulted in a common specification for loading valves, as well as a standardization of coupling
equipment at the petroleum terminals. The API valves are placed low on the tanker and
connected by piping to each compartment. There is one API valve per compartment. Petroleum
is pumped through the loading arm system at the terminal, via the API valve, piping, and
emergency valve, and into the tanker compartment. An emergency valve is located at the bottom
of each compartment, which controls the entry and exit of petroleum. Bottom-loading results in
fast, smooth flow filling of the compartment, with minimum turbulence. Gravity unloading of
each compartment is accomplished by connecting a drop hose from the API valve to the
underground tank collar, then manually opening the emergency valve and API valve to drain the
compartment. The API valve is a spring-loaded poppet valve with a special coupling nose design
and a mounting flange. At the terminal, a loading arm with a special mating coupler attaches to
and opens the API valve. This "dry break" style terminal coupler is designed to minimize leakage
of petroleum when connecting or disconnecting.

Vapor recovery is the process of collecting the vapors of gasoline and other fuels, so that they
do not escape into the atmosphere. This is often done at filling stations, to reduce noxious and
potentially explosive fumes and pollution. Vapor recovery control equipment aims to capture
petrol vapor before they enter the atmosphere. They are designed in two stages — VR1 and
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VR2.VR1 captures displaced vapor from storage tanks when a tanker delivers petrol to a service
station, while VR2 captures displaced vapor at the bowser while a motorist refuels.

NOC will initially implement this system on tank trucks at its own depots and then at petrol
pumps as well. That means stage 1 & 2.

Stage 1: Recovery of the vapor from the service-station ground tank to the truck and
Recovery of the vapor from truck loading on the terminal.

In this stage,

Service-station: Pressure / vacuum relief valve to be installed in the ground tank vent line and
Vapor return connection to be installed on the tank vent line.

Truck: Truck modified to bottom loading, Overfill protection, All compartments connected to a
central vapor collecting line and equipped with 4" API coupler with check valve.

Terminal : Modification from top loading to bottom loading, Installation of a vapor Recovery
System, Vapor collecting line to the vapor Recovery System, Use of a dedicated gasoline tank
for recovered product and Installation of floating roof in fixed roof type storage tank.

Stage 2: Recovery of the vapor from the vehicle’s fuel tank to the ground tank (while refilling at
petrol pumps).

(Author is Senior Assistant at NOC)
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O e formwT TRERft Yo
wfaw fa®.

“FHTQINHROT” AT Weg  "Inclusion” &T AUTRT FUWARUT &) ar 90 3ff IAdAT @lfed e
(Includere) STE TEIRHAT Inclusion &T AUTAHT FUTRUT ET| THTAIIHRUT, THTIEH [EhRUT, Weld IehRUTSIeT,
VSGTaAAT FURT HQR ifeer woniegT fier visgraciivT wnfue wWoat &\ wiositfae, onfie, wmAtfoes,
uTfHe ¥ AT ghtaer e SHTSTehT Uelier SIaTel XTod YoaTaeeT | AT SHTAUTIAE SEHTIIATERT STads
TSHUE, Wl AIEAATHT AT FRTAIHRUTEHT STAURUT STYHT 8| FRIHT a6AT Aot ol ol Urgat ¥
AT TIeheieel Wedl VIeQTARATHT YT ot AT & | GHTARIIHUTEHT SHquRUTTe Afear, frafegsr @i ©
A, Foetd, SGamil quT SIeUNE=eewd! ITodiiae, ARie, uvmafas, YHTfve et ST
gATquifae gfafafuca gqua faomend afer arvar &) awdt fader srawr o W w6 sraeTaTE
FlUTAT IeE IRT G DEAS! FAIvT IRT T AAE GOEEd SISAT ferAT s IR v
Tt AT UTEeE | FHTAIBRUTRT g3l diwsiieT fagmee i @

(%) WHATHAS Uga (Equitable Access),
(&) gut guthiET (Full Participation)
(1) faferrarer Tf@fa ¥ @@ (Approval and Respect for Diversity)

YATAIHRUTEHT AT STUASTU Hed fogreage (Principles) foaaR & :

q) wfoufder fagw (Principle of Compensation): Ysar@T Waae ¥ fawer ufawra gaedE!
AT foesuT ¥ SuEer IR Elite Wi #E TWaeT @i gifqufd @aww afsafear uRar aur
HHTRT bl JAWHT AT T AT a7 (a9l ials udsyl IRISAUE, Hew
AT

) g™t =t fagrea (Principle of Social Justice) : THTSHAT WAI-g@T, HsT-IRaa®! fang aw
T wifer, SR, Faae quT SauREEe! St faduT IuE Wel ATeAAT| GHTSTAT ST
HEATAATHT FAIHRUT AT SUBRBT YBUT ¥ FATAATHT Ugrursror g fafve sraenfa, u,
RS, TG AT WG SiandT 99 ST YoTs ST SEedAT Uee gt ¥
Tt wEeT g &)

3) eI fagra (Principle of Protection) : SRTSHT ¥ HAAIR, YHTwIdd quT fated aoigeadt
AT fedver |eToT TeuE |

g) WHTUTAS GATaTEST gt (Principle of Proportional Equality) : @wtswT g @, fag, smfa
I SgEeT Jufefa ST & W SHIfAH ITSUehT &3 AYET qUT ISAEIE T g Jar |faeT,
WAATA T SR /I AT Uger X Torereror goque e Fagredr @i @Teame g 21

oo foares :

* TamErTaTeT fager (Principle of Autonomy)

* gpRTAS fawger fagma (Principle of Positive Discrimination)
* sifevigept fagrea (Principle of Non-discrimination)

* guftre~uteT fagea (Principle of Empowerment)

TUTEReRUT ¥ &TAAT faeme, SIREUT ¥ SeRHe foig, WRIfHedr, Soamdel SRishA, &IeT YUt
R, fer SR, FERERT & IT=R, AR I Awa fawm Somr afve ot anfe wear fafies
JUZEERT IGADT ZH SAAT  FHTAINGRUT ot QT RS S1suay 7|
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ZrargsY), strenfiraieeor, ATforaet avq IuHT et ageT ATEaT ¥ goaT, sfvafar swae afg, dig aurEesE
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uf¥ardis WYST (e | FEeT HRUT Uefae faua (Fer-ad, uRRr w3 sifafe T oemafe) @
SeugART FHT, fafie IEwaT AR T dAT IVETHIEEST YT WEREdT B Sed IGT ORT fava
HTRTeT WU & | J9AT GHaH faay aamas &1 o wiasaar afaget siisa o SaRmT e areaRuTag
T afeegeer fafie Tifteer @am omeiiesr AoaEeaT WO T WO UG SMTERadT el J9kT SWY
AIBUT I Teb ATA JUTH WGB! Blad Iodoid Bl o feryaeardt ufragar T ugerebgdl of &1\ Feary
TN g | @A UfRadaeh! ST A ol iU IoT Sed- U ST, 9 Ioll, WAt It ¥ fet
gEgem %@ (Green Hydrogen Gas) @Té #RUGT X fioit srumat wuwm fam wfoher | o fowmmem favaa
AY 3w sifer afewaer g awer ufy fiw eEgow @@ (Green Hydrogen Gas) @1 fasma ¥ wareTs
3 JTEEAT T TGTIG ST SHAAT TeT T |

AT e sreEETEe favasTdt SiaaTg ufkadadT Joa FIRERAT B | RtaT AT ¥ RAdeesr Y ¥
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AT W T WTE 7|

aur@a United Nation Framework on Climate Change (UNFCC)ats et aifvgar Second National
Communication Report 3@¥TR AUTAHT I, BT, TR, o TT Siferep fafaemT ¥ T 83 Jaaw
ufvadiaeT FewT SREGHAT G| Jar TRt faam S gTer IRNT Ush STeaaaal O Q040 TFRAT Jadiy
ufadehT HRUT AUTAST arfeies GDP 9 Wfiie Vol WEIUUT IR&T §| auras Paris Climate Change
Agreement (COP-21) TE TfRIge et WY & 090 AT Second National Determined Contribution
(NDC) 31 9ReT & | COP-26 AT WgHIRMT £¢ AUTar ¥l Q08Y WA BHleiel davy gl Ulddgal FAoTEHehehT
| JUSH GEEAT Q0Z0 AR 98 IR ARIR 98 0 TWH Tw@T COP-28 &1 Ud YAl Sdch YT qSH!
HETea YR AT JUTH YHUT IHUEHT ¥ AUTAeTE Ioo WATHEATAT YTEIh T UTd a9 Uedh sIuTeret
He fova woamT @t ugar REiT @ SRR AUTdET qREE TR dqcd G JgieT TEATeae
HIIHT T e AU HTRUTT JTeiHUeT R | ey ady stfafyerar au wefele aReT aredaer, Steramy
uf¥adeeT HRUT qegT Wiraw, favaeandt TUAT ST Icdeld &H IeqUs Tavaeal STedT fafaer JHear ATk
AT AJed IR FATI foet T arawy ufer 3feee | dumery wfpar TowT wrfaRufier wwereea deatdis
FHTUTAGT AT ddIAdH SUTIES Ul S e |

dTiforeh BT BRfeSTr FeHeGT BT IR ¥ 3fd Usaaeviier JUT HUT ded UTT @O | | 99Z3 AT
TR STfoeh AHTZRR ITh deaails “ETEgTot A @Y ATH faT| a7 9819 Tadesl SUAT UISea | AT el
Aeafed o S¥eT gog ed:-UTHt | gTEgio ¥ Srferor fHeR urelt aoht g | awens Tt fereeieet
TR FEgeE X STt doanT HEaTeeR | HEATSUaT EISg el sAMaaTs USeT QRIRT aATHAT T
HUSRUT T Wfehoeg| AT 981 STATERUTHET AT ATATERUTAT Gl g6l ATl oo WaIl a9dTs &id
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TEgeW @ (Green Hydrogen Gas) WiHGaT 21| FTSEaT AUTERA IGT TUETE TRIFHT TUAT FAWT It
Tiepez | AT AW TR WTpfaes a9 TEIAEA ¥ HIEAT ST SriaeTs freuTus o el STHAT ITEH |

TES SRUNHT JFUUT WG of AUTABT UTe(T gl WaT| T U of 3G ¥ Q0T §| AGAT GEgiotd A1
GEATC go | AT Ufvawt 3Gt T SeuielehT GFQUT T of SUTRIebT UTelT gl AT | UTeliane fefeler, UTeliane gregietoeie
gl s, afear fafsa Wt war goit uelt & oot R e war| At gead gt wwer ‘B @)
favaedt uftragar wfeaar ufkaw &t @ Tt FafeE X SEgeW O fd AEcauut g |

AUTAHT AT FASAEE IcUTGA ERA FATD! FAWT IRT Lo, TRITAT IeUTGe Il T AR BIRETaT
TATUATHT AT TIET AHAT URATAThT (ooirea, famraer @it aniTeadmeT seaas §gu| a9drE gaar
UETE WG TS ATAAThT AEhT HREhT T | NUTQAT B EEZIoA JeUTge el STQUeh T, AEAehTel Il
T ¢reiehTeli FstaT Wigae! AnIRas aaTg Sifer agrue| aTa faveamT SrieT Jat WideT TUAT STgeT g
TETZIA FAAHT AT ATV ATl ¥ FAfreId Aurerar wored & | Wivswn e gegem fia o we
VT TUAT T g FRTAATATS FHIH ST TUAT JURAT U |

ufigedT e SEAT AUTEAT FTZIS JcuTgweT TASRIAT STH TG Icued € STUT & | T 9T ferera Icumgs
Wi g X W T Tftga audet @i savas Wt O g WA offean g Aty @ T
TSSO JcUTGH e qAT qraraRvii ¥ e feqmaey wofar aifer gt S Wot Qs I SEgio qeqal
SATUHAT UTSS ST & | AWAT SN IR STaTefir AUl T TN Ichd aeel Ufel T SETSTHUET F | BEg o
T IeUTGAAT e B forsft ST Frmiies ager faem ¥ faea a6 =t ¥ wedme fagy sgveavesT
g, auaE ok serre ot faque wor dura faga wfveurer sriet fidwe gowme fafwe
HeHTST |

Td WgHAT MIT Group Foundation ¥ Global NRN Foundation gTRT ¥tk TUAT, 00 STEIS 98 T Y
T FEAEAT gF RF TR e TRl TEER TR WOET R SEET e WR AUt R
T TFE ¥ UG TR FEATaER®T AT TRiieie” Wt Yt fET| e aregieie Weet TuRT Jeutes
Wl GUTAT TEHT FATHEA STAISATHT XA TS Iold JcUlgd JIauT FST IRT Jeulgd @l HH I T ISl
TR FFAIGT ST SGT9a Ao | qQy, AT FFAAAA Safagae! Janr I8t 2R FEgiea! Soamga T
gud faae I FRTaATET fatemT Gathe HOET B AR AT SFEEHT WIRAST ST Sasiiel suTeh!
ATUT UTERHT Yo AoNTaTe STHATHT ERT ETEgIo SRSt fofATUT I TRATET IR &

wifq FTATUT I TTavae TEHT T TWDHT AT AeATQA AV qaART AT INGT SATITHAT | TFbT AT
ST, SEwa qur R Aenaa FRigd F o IR S afeuder g WweRT |

aureAT faorr 3 ant sthgfa @ qure smaw fovmr fafraser weariaT Al favafemaaer AsTfiea
shifrafes famr st Green Hydrogen Lab & i ETSSIoH a1 Seadel STelOelT I | T SHAAT
FESTO ATSIhT TRHTERT T WA STEAA el BISHTST favafesITade graeTel giAuT S Hyudai
@& Nexo Fuel Cell Hydrogen &R fH=mgest 21\ At &R auta saa fem fafreesr seanmr fizngeer
W& Hydrogen Fuel Production in Nepal @7 ufaiser & qur Su-ureamus St faxmwifvg amarer
FATIAHAT|

JU-UTEATE ATATHT AR B I AT FEgrow Iel H=aq siftgfa Seiteea Fegiee Iaumger ¥ HUSTRUT
T AT fAET WIERET B | JEERd A9ATE o AT RIAtAy TV Ul qaTY TTeea WUET § | a6eE
s 98 R fex Tegiow Scugw TW ieem | WiaswT FARESE RIHET aATed qied aRE™ fSoTEa
afvgar &l Green Hydrogen Lab dtswiaer Hydrogen Fuel Product (HFP) Nepal @t sfestferar foraer
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AT U W faerd et o &) ot gewAr afeveet faader ey s awwr ufa faerfer wWew
TE| R AGATE UaR I 9o e & | JuehT Wd o g |

fim gegew @Ew firemgar AT fiF a@ T TR SR A BR| WeeT &WaT 950 e &)
TGAT €, B, TEIA HENGE | G AU HATSYST RS Al B Il GIEZ o RS U U
FIESISA HGT AUTell TSHAT 800 Fepenfiawamm Ioot fywt Wal stawe IRNTT §| Fregioe WY oaas
g feaaa! qaamT TE g AGT TS| “USAETE e ATSIHT qATAT el e Soamae qedr
Tg | HiqeET fesiaae ao MEiEea! qaamT SEgeaaie do Tl Joaad @d q&dl Ud Jag |

uEAT 3nk Ui B STEgieee! SRHTEET, STEURW, STHERUE ¥ USIETUT g4 ShH WINT | awal UNIuT
TEEE T 4| WHRA SO IS FoaTeaed! Al Wiedrgd AT grige favaed gf| ZEgie
TRAHT AW TETST GRIT Hel TRIAHT I 3% FIAT T g Uee| uret sreret foorwr fafieeed gom
forier ot HFEGFT TS i HaX SU-UTeaTUs BT, FaRToIfNE ATUTer SaTSavyaT &\ ATUTehT STauTe
TR STE FTZI A1E Ted AT TR AT ATh TG ATE TG BRT I(HIH! § | T8 GIEg o gt
AT T ToATAA®] AT Javdd AT JUTd WRPRA foam Hel hAT g 94 GehIRTcHe
gY| Uy FESEE SREaT TN YAt Yrdehy died JEN T S ST ufr ganr g R
T FEd g 9aEr|

(AE: I AT FAATIA qAT UA-ULAGTAT YT fafites @@, Yo, SRTER ¥ STeaidiare I ot
)

(e fonmaT afvss weme TgAT FRiRG gz | )
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T weRT T S
firaw iR

AUATADT HFAAT YA, Q063 T GUAT QB () AT YU HerlTel HFURTDT UetiU= Hell TRA UE Hell Jeie TTNTehT
Tl T UTAAAAT TEHT BT IAS YErUAdTs ORI I gt ghage | WewadA (Memorandum of
Association) @7 H&T 3T & HFUST TATUAT ARADT I 98 TATEGHT §7& | Tl Ul HFUSAIATS AW TG I STorepT
TUAT ITH BFOSIT TEwIUAATS foae TR | I8e JERIUSdTE hdsiiel |feeneeat wudT fages (MOA is taken
as the constitution of the company)| TqQ FHFUET TATTAT ARADT I TAT FRIARDT FHfAATE TWA {TRUT
I IGE |

FFUAIDT YEIUAHT HA-Gd  [aoage qAfed U8 e @Al Avatar Singh &' Company Law T&aeeT
Memorandum of Association EUSHT a%T WiauaT &:

MOA contains the following fundamental clauses which have often been described as the condition of
the company's incorporation:

1. Name Clause,

2. Registered Office Clause,

3. Objects Clause,

4, Liability Clause, and

5. Capital Clause
Y HFUAIDT YUl HFUE DT ATH (AUTHT, ST qUT TAydAD HEAT IR AW), e BT Tgar S,
HFUET TATUAT ITADT IJL9, G IRUAIEE quT YTLRUT JRRuwgea! qiiaed (Hifira/ swfifaa & g 7) aur
HFRIDT YoilchT GYTHAT ST TUAT Jeeid AT UH |

I HUGTRUT ot qar Wreby ekt feramur oot IFvaret A fovmer wmor fa@ Q09w Wiew WIST Qg W ArehTiaw
FHAT T, 9099 FHITGH ATYTHT FRIT| Achiiae THIAT DT Taruu=eT TaT ad Scid AT SHITSTHET T3hT
forem)

A s fewr (o) e
L UES

q. HFUAIGT ATH: - AUt e foorer (vr) fafes
2. HFRIHT AR ST~ WS SR & ST HBATS!
3. FHFOABT Fe 9 -
(@) e qoesae o, feow, ffrw, qfeves s, wiaw, e, gfees smaa quT aer
TEE TEUaR W Y Wt o)
(@) T (H) AT I B YFITGAHT AT Ty T feiRur ¥ 3 fordtor grawfier anfor andia
wifafie Jar IuASr IRTIN ATEAT I |
(1)  ITH AETHT AT (afHe AASET dad SrusieedTe G ot aur feftgaesfan o
(@) Tl aqwetae e saw fnets Rl mur i seer anfr fagsh wafreeaw freht ar
e afer SRS ITET ar I TS I AATAT ot |
(§) ST VDT THTH dd WAl T IATADT Teolel FeaS[UT JET SAGTAT TATYAT I |
(@) e AR Hh AT A WEE a1 e Wiedey Rl I LR sawr W+
(@) WU SRRTSAMNS TS ¢ el SHTavIhaTaaTR SThay ar fasll sXaem ATha fasnt faamoT o
TRTIA |
(W  foomwer SEvaufd I SERe g o I U T e
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8. Ot~ (@) a9 foomar sifudd GSft ¥ 9 U SRISHT @A | T 900 @B GIA YH AT GTLIRUT JERAT
fornforT g | IR R WA T QY WEST g QY TR IR W WY A T qut GehT Oel €. 90
ATEHT e |
(@) formeT ufe TETSw BETSw STaverhdT URHT HUHT U STAUTR STavad Tidid fds qgTed aersH|

y. TERT: - I FoRTHST AR AN TW HHATE daeb! faATadt sienia Jfsa Yarae affaa i )|

%. fafufa grfeca: - o9 fovmer JaRareEer g e e e fafha B g)

T T € T ATthEE SUET A1 ddd AfEau@T §| A7 YEeU 39} hEUHIeT SUAT Jafsd g STEd WE
TRV ETIEEET A ST afag sRfiweT JeRew faa Tl IEE

IRt Afehets! O ¥ | Woded fageT |mamRuT gEraq et A T
Jas VAR Jer T

q. Ay gfew fafes 9000 | TG ...

Q. g atforser & 9000 CEERIDITE

3. Xftga T SwTw 3000 Li L

8. Jute o fafes 9000 HTAHTR YFHUSTRT

gfer e Q09 Wiew WS L. T IS THE

aftrer fepmae

TN YIRHUSAT Jeaad GURTETAT ATTUTS AU STATT IV AT Wbl b1 ufer ffSa Wl Seier arasft
JeEor femr ¥ Eelt Trwit '@l e @iafe faw R arfier aeEet T qa 92V TR 6% SLVET
WHTHTea AT Tichfer foie] UoAT Telichfer fTUR AT TR 1 UTSa INT AT HFCAT GaT ANTHT & |

Zfer Waw Q090 WIS OIS 9 I RST 9 YHA ...
AR Jeafad dchTdl I THAAT ATRT ATHT fenmaT yasus fafue fafamt = I vesam Syiue kgt e

Ty it favor:

9. v e fafer: Q039108102 -Gt YT ufiada
2. v gyiee fafa: Q033108 10y -ur. fa. @ fa. s=gear
3. 9 wyiawr Tl 9035108139 -l geeET ufkada
8. o gvinw fafa: gose 10z 108 -JTVIAT B ufada

y. U g Al Q083108 198 -SEVIAT uT ARG

%. oY dvivaa fafer: Qogy 103 190 -isft v ufiards
9. qrat gyt fafer: 2099103 19y -l geeET ufkada

9. FFEGHIBT 7TH: - FUIT STIT a7 fife e |
2 FFHIBT HT HTATHT: - Ifomees Sifrd Vg 31 FIBATST/

3. FFEGHIBT TZV:

(®  [fafeT ggegeare Qg S, Aifad, giisved, Aldd, A, THTET S 7T ST Acee CabTrI®Te U
Tt BTt A |

(@) G (&) AT Toolld BT TFAIGABT AT STavads ST [HEv0T ¥ 8 fAHT0T Fwaseiasr oo =igia aifaties dar
JUAS TVTTA SATET Ted |

(1) Tt Adiged! AT fAfieT HgaaT Ao #ridigedle i gawit a4 fefigegevehin fo
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(@)  faferer Aqwevale FE ST RRaTE REIEET 7aT QR TeaaT aifr fagsh sulagea et ar smie afd
ViwIEaTeT vTE ar ITeT TS AT T |
(g SITFHAT GO THTT AT GTeAT T TATAHT Gl SevTIT TVTIod FET AT TTTAT ot |
&/ AT SITRITATNA Q2iferrer UgTelasT UBTYT YT TeerehT AT 7et |
(@) AT SRR &% VTET STavAEAITY ST & fasd St aTET AT T 7 e
() AT FEvaT qid T+ GErE g ST T G B A |
(W) T I P AAISAYT FFA T T T Tk SHENIE AT o2y SATAAT N1 T |
8. gfer:- (&) I AT Sifta aT FTeT YSit & 30,00,00,00,000 (srEredt AW oid wlam) gaw ) g & 900/
- V@ 30,00,00,000 (7T FVIS) AT WTLTRUT SAVAT [T TRTHT T/
(&) FoAeT Qisr qET3 ST SIayadhar UoAT &1 O Sy siavad gld g aerea qeram |
g. AT: - T [ATHST ZACRITHT TN T HTAATE TAdT [T HTacA] il TS qelrcias qHlaeT T &/
3 Riferfer aifrear: - e faorat Svarcigead! GTied Siaver @HEaFT AT RIfAT 387 &)
& 7T TG T AT FEH T G HAYHT B AT T ST HAAHT GUAT G G ST HE T ETAIGEDT AT
Ifer afiag aAifAwT SAvEe o whare Tget
ST @FT 9090 WTET UINT 9§ T 00T 9 JHH ...
forezpet:

U s fove fafieedr RIUAEEAT AR Wt deEd HFET T, 9099 W AlRET AN foureT
TIUR AR URIUHT RET| 9 uyamd SFsT U 90493, H¥uel STEATEY 069 ¥ H¥Uel U, 063 TRl WS
FHRATTAATAT IgbT UTeeg | X oITHebT BT SATRT VEhT UaetUs TR dAcchlci el h¥leil T, 9099 T WY ool SISt

afveaT e dder GREaR o W §. T HFOET TA, 099 T HFUT UA, 063 dUT W Sieid WY
wfeuaT fERTERTETer dicherT UarIUEhT & (EITAT difedes fHetaT War gfaga.

AT TR URATS g duehal ThIHST JarduAh! GTue quT URHATSH I ScaTayad Ighl g ¥ el
TYTIAAT JETaET faoeey W SRfegt Sudth g ghaea:

o AU AW Fnm fa. &1 aW ST TH Iood I,
o ufiafin THaQE MAATR WG fEm®T ITVIAT IT I: TSSO WIAHT Icurgd aqur fasht femur,
ursuATEe fagamew qur fakaR W, FFURTRT AqQRIE WISAHT aRedT SWIHA quT Waw HieT ar faswr
e ar smnive waw ToHToT IR WiET a1 fasmT enew, iy @ foToT I sy,
o fmar JER Tl TRTAHT FEUTUTRUT FuT FHARIEEATS TAT THE,
o TFUH FET VHRIHT & TE UNH: WS, JaAHEE a1 qH ar o
* THUH VARUAETH AW AW T Sedt avme 2fey | o O orewr qur @R s fa
TATI,
o T(W AN TEHT IR YRTATATS QYT SetIUTAT e
o FHFE YA, Q0§3 TUAT W wwwoid WY ATt Ffirateear M@ TR SHamT Yawuuser fartoT I,
o WM Ffegw frarsw, o)
ool IrniEs:
. HEEAT U, Q063
femaT wom gawmx
fomeT BTt ST TEdT uewu
fom Trawit Frust IERET HRTEEAT E@T sTheE
Avatar Singh, Company law, 17th Edn., EBG Explorer

(trEew fonmaT afvts WEre UgHT FRIR gagea | )

@ o W O O

1?9 ) [EINAT, YGaI I URGRIAT, AuicT 3ot Brorera ufdagar



| gora 2000 |

An Overview of Aviation Fuel Station Bhairahawa
Manish Karki Dholi

Nepal Oil Corporation was established in Poush 26,2027 B.S with the objectives of
importing,transporting,storing and distributing petroleum products across the country.About 600
employees are currently working in the corporation,which has an authorized fuel depot with the
working storage capacity of 68,834 Kilo litres.

Aviation Fuel Station,Bhairahawa(shortly called AFS BWA) is located in Siddharthanagar
Municipality,Rupandehi district of Lumbini Province nearby Gautam Buddha International
Airport(GBIA) premises.The airport upgraded to International airport and landed its first
international flight on 2022,since then AFS depot is continously operating 24 hours and
supplying Aviation Turbine Fuel(ATF) to domestic as well as International aircrafts.

Brief History of AFS BWA

AFS BWA was established by ESSO Company and handed over to NOC on 2030 B.S.Nanda
Kishor Pd. Rauniyar was the first depot chief,and since then 25 personnels on different timezones
had taken the responsibilty of depot chief including Mr.Amar Bahadur Khadka being the latest

on the role.
Latest five Depot Chiefs along with their duration
Name Duration

Mr.Govind Pd. Gyawali 2072 shrawan - 2075 Sharwan
Er.Rajan Nepal 2075/04/23-2077/07/12
Mr.Nawaraj Pokharel 2077/07/13-2079/03/32
Er.Sabin Sapkota 2079/04/01-2079/12/23
Mr.Amar Bahadur Khadka 2079/12/24-till now

During early years of its establishment,AFS BWA had limited infrastructure and storage
facilities.The administrative works were functioned from the office building consisting of two
rooms.Later,the office area was expanded to 1.5 kathha on 2043 B.S taken on lease with Civil
Aviation Ofice.Likewise,the storage facilities consisted four UG tanks of 14 KL capacity
each,equipped with filtration facilities of 10 micron and 5 micron.Loading on refuellers used to
be done through the suction created by PTO of refuellers and unloading of TT was done through
normal decantation.Three refuellers AR-14 ,AR-16 and AR-20 were on the service for refuelling
the aircrafts..Later, AR-16 was out of service due to major technical issues and went on to
auction sale done by Head office whereas AR-14 was sent to newly established refuelling station
Dang as per the direction of LPG and Aviation department.Two new Refuellers (AR-48 and AR-
49) of 27KL capacity each, were recieved on 2021 A.D and since then,three rufellers(AR-20,AR-
48 and AR-49) are on operation for refuelling works.

After government's decision to upgrade Gautam Buddha Airport to International airport,it was
essential to upgrade AFS depot as well to meet the standards.Therefore,agreement was done
to expand the land area on lease with CAAN and five number of storage tanks of 70KL
capacity,pump-motor house,filter-water separator of EI 1581 standard,TLF shed,pre-fab
house,RCC driveway etc. were constructed as per the requirements.

Present status of AFS BWA
Currently,AFS BWA has adequate land area of 3770 sq. m consisting tank farm area,two old
office buildings,new pre-fab house and driveway for movement of refuellers,tank trucks.Also the

%% ) [EINAT, YGaI I URGRIAT, AuicT 3ot Brorera ufdagar



| gora 2000 |

rooms of old office buildings are transformed to lab room and a rest room for the staffs.The
administrative works are now functioned through newly constructed pre-fab house.The present
status of AFS BWA can be explained on the following headings:

A. Physical Infrastructures Available

1.
2.

3.

TLF Shed capable of unloading 2TTs at once

Four numbers of old 14KL capacity UG tanks(currently no storage) and five numbers of
70KL UG tanks equipped with necessary valves and pipelines for loading/unloading
Pump-Motor House constituting two numbers of each three phase induction motor and
centrifugal pumps.

Filtration equipments: two numbers of filter water separator of 1 micron and a micronic
filter (5 micron) as per EI 1581 standard

One number of 12 KL capacity old refueller(AR-20) and two number of 27KL
refuellers(AR-48,AR-49)

RCC driveway for the movement of refuellers, TTs and other vehicles.

A generator set of 62.5KVA rated power.

Two old buildings of two rooms each and a newly constructed pre-fab house of 5 Rooms
and 2 washrooms.

A Kwid Car(Balya2405) and a Yamaha FZ motorcycle(Lu1Ma230)

. Brick masonry drain along east-west and north-south for passage of water during

11.

12.

rainyseason.

A Lab room consisting of two copper/silver strip corrosion instruments, micro oven and
sampling instruments.

Adequate number of fire extinguishers placed on TLF shed,tank farm area,refuellers
and other fire porne zones.

B. Storage Capacity

1.

2
3.
4

Four number of old UG tanks of 14KL capacity(Not on use due to old and outdated
infrastructures)

. Five number of UG Tanks of 70KL capacity=350KL

Two Refuellers of 27 KL capacity and one Refueller of 12KL=66KL

. Considering the status of present sales and storage facilities,AFS BWA has stock
availability for at least 25 days.

C. Human Resources

©ONOUIAWN

Depot Chief-1No.

Senior Assistants-2 Nos.

Lab Assistant-1No.

Bowser Operator-5 Nos.

Technician-2 Nos.

Office Helper-2 Nos.(1 contract and 1 on daily wage basis)
Sweeper-1 No.

. Security Guards-2 Nos

D. Sale

Considering the present economic crisis and the citizens negative impact on aviation due to
recent aviation accidents and some other factors,number of flights have been reduced and
limited to 15/16 flights per day.AFS BWA has average sales of 12-15KL of ATF (duty paid)per
day. Domestic airlines company Buddha Air,Yeti Airlines and Shree Airlines are taking the flights

1R)

JEIIaI, YGAl T URGHRIAT, AuleT 31R1eT RBeere uftagan



| gora 2000 |

where majority of domestic flights are filled by Buddha Air.Currently,Nepal Airlines has been
filling one international flight in a week.Sometimes international charter aircraft too lands on
GBIA premises due to which sales of ATF would rise upto 25KL per day.

On early days of international flight operation,Jazeera Airways used to fill international flight
thrice in a week due to which sales of ATF had risen upto 30KL in a day. Due to route issues
and commercial reasons,Jazeera has currently stopped taking flights at Bhairahwa airport.

Since, the airport is also a gateway to international pilgrimage destination of Lumbini,the birth
place of Gautam Buddha, some international aircraft companies are on the process to land their
aircraft on GBIA premises. In such cases,the sales of ATF has been expected to rise in
forthcoming days.

E. Imports

There are four number of tank trucks(three of 20KL each and one of 24KL) on contract for
importing ATF from IOC Terminal,Lucknow.Considering the present status of sales and the
storage facilities,the number of tank trucks is appropriate,however the number needs to be
increased if there is increment in volume of sales.

Conclusion

AFS BWA has been continuosly operating for regular supply of ATF for domestic and
International aircrafts along with saftey practices.There has been no compromise incase of
maintaining quality of fuel as necessary guidelines of QC and lab tests are routinely maintained
and followed as per Quality Control and Assurance Manual of latest amendment.
However,there are still some aspects for betterment like employee training for skill
development,Construction of civil Infrastructures like store room,workshops and procurement
of necessary spare parts of mechanical equipments which has been expected to be fulfilled in
near future.

(Author is Senior Assistant at NOC)
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e aqrieT Aeafy T /R
fauer anar R

AU FEAT faPRieHE AT JaRT Yo AATSH qUT ¢feldh URTAET BAT @1l Uaise ¥ oty fafawr
PR T g wre frd wee g e wni feda, W0, A, e wm, o fr s
WA Efeel UETEY UG | BT 391 AUTQAT g Ueb oTUT Uil Sriaahl Sculad g Tbebl Wl | q@ed
JTHITATEE®T YT TRl TRERA T ST foord AT, Ui Ugriet STt 3G STTERes! &)
Twa Gud fmafes aey Tgar 7\ snfiE anh Q00 1020 AT ATA I T. 300 3G Wit adiaT dgifamw
TETET GUA AT W WoaT RRET| Sgifeaw ugriet sRERae SRERATE aifti 900 STd Wl 9Y &W
Tehal £ ST | I TIMZT AT Sul 3191 WeaT & | fowra &t asT awat @ua ufvAmT a2 ufa
HeT 93T BRUTH G O¥ Tehd YT Ugret WigAT &l g IRaT §)

TNATE ATV U S o Uit uer fava avrere afvg I @eT g awer g fouior ufw
FARIMET TRBT AWT X ATYfTDT STUTRAT HTAA g HAQ {THRUT IGH | SHAH SRARDI SA% X AUt
AgTa! fafawar g ufe utemr dgifoaw uqrieT e fraiRom™T s@r g |

o ATHS et IJeUTGAHT URATUT ¥ TWHT AP UG UgrieeT  Hedr ForiRuT gog | WEt HTRUTH AUt
ufer Yo UgRiET A afg g ar Hew WdE | Ui UgRIeT ItUIgHatdl ScUIGaAT Hefdl JINAT HeX
qEH | SUGH ML aT 3T ICEEEHT SIaAT Tg ar SNifery WYAT favawy oo /0T g0 IS &@d: AT afg
T | DT FART AR AU el forreiionar Izt Wy uek gy | femra st Y ag At gwer R
TYET, HUBT TEHT HRUT favany WEIan URicT el Io0 GRa g UAT| SThia &om STeidesl Ut
AT S At aTdgT ar fava WEIRY defar (COVID @t wwe) femaiat &l swa i Wifqr aiey
U FH §A TE UITEH UgTehl HeAT bt 3|

AT T AT SrefoTaeaT WOt RIiee I STSAT STl JToeaaT sar fEear Ugfaas ugre fe
WA TEUR g | UEIOAH QR Aedafgd SHEIR ST STaET WS RTEATS SAT SRl URE |
T Uit A afg §aT WAt YTUAST HIST WG g T AR STSAT SIRGTAGT ST ReaT SriawT
TE U | OREET JESEAT O UhSd AT A dige N, S R WUHT, femm,
ATGRATE YreT FUAT ST Wik afiesy | ETerme Qa9 YaTReT et gar! WIST HERI IS SSIRAT
HeATavIh I, W, AATHUST, aval, fmiuT IwefiFT ool AT afg & | Sud g/ Sl IR
JMEEATE TRAIhT TETAh b |

A@gfeae W e

AAHATS TeIeT TUAT OR UE | B T Ut e fovmerg ufe sedt dgifaew wrf &fvg st
WEa ¥ faa faawor o we GET ST GaT U Rufr AT9E | SRERA YISl SHaeATAT Hisa
ufkfeuft qemeig war &Ry e a8 SIqER a9t qerafy ar SHESE T4 qaTR ged | 3ifer ot avaraat
R UgT SFUTEA AW BURYANTS oW fiid duae sfawT g | fd Yaw aear sasymr sfugad
IR BUNEAS U TAAH UGRIGhT STUfGHT hardl e | 3Tl IR of UZITead UGTIehT &A1 WE a9aT |G
T JUHTTRTEEET AT TISH A STaeuT STTSH | ST HIRUT THI JIHT 378 AACATAT of ABTRICHE 31T
g | HHIAT SO SAT URATSHATEET AV aGH g7 [AehTaehT HRIEE o avg g Jw |

aure s foor fafiee e ST dgfaew ugriet sTmafd SreeTueAT SiATE g | STHITRTATE TEe
Y At Ak Ugifoa wgr Juced IIRTS Aihad | asTeAT Wgie uerier qeer afverr W &

139 ) [EINAT, YGaI I URGRIAT, AuicT 3ot Brorera ufdagar



| gora 2000 |

ARV FoHeT SEAeET IGEd| J90 GauTdRUT ARG fomer gfaas axmr aqew | foemer
HHARELA TGV Jar FiauT faus o eme™T TuaT HR1ETH! ABRIHS TATAT WBTIT I ATGE |

I TASIAADT HT6 TUT GTIRT YADT AU §o | THATE TAITATE Gk WS ATATARUT YGEUT HE FeARaTesaAT
THRIHS X TaH |

difeer ufer o stoT WomT Hitr FrErET @rfir feoarar winr afveg| awer Aeaten TGt Sitare sfaw
foraig I HEDHET YT TUAT ATRAT UGHA| TG HIOT TETHT HeA Ufer WEoll gog | TadbT YoasT 3R
3T JUHTTRTERATS UGE | TSIIRAT eIl age HIGT HAqTh! Siianedy faeemT SR UaE |

AR ST & Tt

fRvae 8% Te @ TR femue IEfEn ST TEeTE HETSd V@ ATl SeegT YT g | S
T STarAT WYY VAT ITTHT aTfdich STABT Swil e Wi ugriet @fvgAT @ a1 3T 2ied |
e IEIAIH TR GUd B Tt AT ARHTRA fafiet YeTReT STeuehTeiiel ¥ ¢IEfhTelia ASIATES ATSd
U g | IWThT Sehfeuch SidEe s i WAy ATy YT agtse, Wt umiae faEr e, v
AT WIARST TR T, FATST FHIAT HIST AT UTell qaTSs Aigdd Ud IATaeT YTAT ferle o faReT WaeHT
afg o savas w1 FTHIuT W faerdieauTeT dar fae g |

TWHRA Ufer Rl T YT STEATAT HeIR &Y Al U | IV Icuree g3 fereraeh! Aege o<
TESY Wg| Sweded, fiew, @ndl, SR St faEder amieedt werR q) wan Jreg we | favast
fomfoa Aqweee v e fafim faraeea fiw égom, fae 9o wWve Jear geeT
FIaEead! TAA faaTa TRET | AUTEAT AT TFST JcUTGaa!T AT AUt et feorepr anfiies weammmT
FEATS! fava faenaad wePnTaT TRl FREE 9§ e |

TTHUT FITAT GTAT UHTSABT QTN AAR AW Td QAT FEewT foeqr sdaw v fique | v qarer
WA T ITHUT HeR afer Oa. . JameesT Weier st SuHTchTgRaT wm fia fod age Tevesr 5| awans
I B e AAVED F| A WA FENT UGITHEN UGRIT AT HERE! & S 8 faebrast SRt
T WA Wb | W AWM o Yo Uqriehl Yailrehdige Ufel #EIfiehl ARETE Weh g Waqed|
favant gifaem werir HusR ufa faeary Rfde gt srawmT wivemT agame aTE & 3R aig
welt fafiee e dwfons S faem & udg| UEifew WRET E9 g YeH dud IRt AR
IRAR®!T SaAEARAT IR 6 TG WA TRBRA [AHTHST B TUT SAT AT URATCTATZEAT qoladt Iy
qvaTs fawraeT AnmT i agTew wew gam |

(E® oS! I FRATAIAT HIR FATAT BRI g% |)

131 ) [EINAT, YGaI I URGRIAT, AuicT 3ot Brorera ufdagar



| gora 2000 |

Y uqrieT wew sl X dwfue Swt
T W

%) Ygifee ugrieT wew sufe ¥ Rmavor

WHRA A ARBT “JET AUAT T AU BT ART ATE AHR U foorrer Ui agreier smmafd
FEAATE Ul & T TMEGRT aardg Mgt &1 a1 Ugifoaw Uqreia@l WUSRUT &war afg,
USUATSAEEST [HIUT, Y FoaTad, JETaead! U, fadiar quTrelieT staewas ATha SRIERET TRGHIAT,
sifiafy st wel " aew foa feemat craeeus Taa T g |

Yo aql : wdliET Sag A apwae faeea wTar, TeT ¥ aRA doal UGRIe! WUAT EET UG o
eI Ugr Wer aheeE| EETRT AN URY Wiafae fautaare ey wE AI@T saste, aRenty onty aew
T Z| ATHT IUAWT IR ATEEE AT gfetep Shamamus et urges| fa @ Q090 wtw dier ¢ a1
HIURT U 9099 AT TATUAT WS fa.¥.2033 WIHT ufsqier &Fuelt fer 6T ¥UHT AUt ST fooret Wormelet We
EHT T

AT WT AUTGAT, FHYHT HIRUT ¥ HURATEA G0 WO SR TG7 foorwier a8t Qe g4 HIRAAT it
T Aurerr fafiet ATt € 297, g% ¥ U@ UISUAIEA AIthd USTRA UGTehT ST I IRET F |

fmeT AEr gV WasT Ugifeaw Ugnl ST IRt fasht faa=or 9 &) Sure st foew uw dames
SATUTSY FEAT HYSHT HIRUT JIHT AW Yd FaTied aikerae Ugifaam ugri Wogrur, smafd ¥ fas
faawur ad auar B\ A Q0z0/90za Y anfie feufy ¥t fovmr atfey =wuT HYR Wua &) SureHT
e ueriEE, IR, Wew g amufd g fasnt famaot et Afrerifoe fmer wmgar woar
gl

STET YT IoEee T YA Il ADHT HIRUT TTST ST 39T YR ITed UgTiehT STTITadT oy 3ad Wt ||
JARHR of g ugrel Aea Siawat otfitest T o W §| Hiex TSt ar SeemaTe Ug ifaawaTe
It fyge It Ieew wfeem ¥ AW ATATE W@t ¥ Rew WEAT Far ¥ emufie afvavmT AT e
IET TATEe | BATS AT fadtd ufiy fEi SER e g8eT ¥el I aRiAT uRkui g Wt g
St &t dgifere ugre forarier a1 TTegEeT W SRR &1 S SR SWRAT fasht ferdvor
IRET G| AT A Aforare Feasfitaea RT fdaTagsr g7 searE, wear aa ey Juf Hidem | 341 FHoar
foas RwrTEamT weie Ruf AT Wi e fieg| Rywerew gt e wfiaw, e wwm, fewa, swar
YR UGTHERET WY O ATTWISEEEAT TUAT SIS aeaEE, Wiited onty fafieT weReT aeteE utT
T & |

UEifeaw UqRET QT WA A9E!T UG faaRuT quT JUART I HHAT  fafie d@eioned SR UG
HTEEHT &, IeUTed IGT & AT FHER TR TGT EY T AMIERUT ST Sfd T-A1E bl & | gamat g
YHAT TNfEYR a1 TN 5T foea @emeTs saaEs, AT SRar SuEee aTdTaRuTT ASRIHE THId
WRET UTEeg | T HIRUT F TR aul, ifoafte, smmafte, sieie deet &, gl saehtad, {iaw
UfRErad ATATaRUTHT QUT TUAT FESIoT IIRehT UISeg |

TADT ATAWT AU S fa. U TREHRAE HOT ATh HUHT HRT ARHRAT TR F | Vg
TGTRiET faRUMT THaTaT JHTEH! GEIEE Rl FITGH G STH (oRTHST HHATSIEEET gal dNEH T
Aeged QUi HiWeT Yevm| ST faergwent firar Imeg Wik wor #efiqut wqma et foemet faeame AT

133 ) [EINAT, YGaI I URGRIAT, AuicT 3ot Brorera ufdagar



| gora 2000 |

I AT W FRawE | AW Al deaTdd STEAT Ufel Hear ae WS ot HFIel HIRAH HUaT ¥ deufe
HRA® qET §§ WTSIUA HIRUTA AU FENRT HIRAD TEADMT oeq Ul § |

Twfas Sai:

A TH Shfeud Iotl WelTel URFIRTIA ISITdT [aeeud! TUAT WEr IR ST o gheeg | URFIRDIA SUAT
fooraefa winr AfE®T SWT o URFIRBIA JST &7 TTAT T BN STa9is, TSN, USISie STavIsT 3Tife
T ¥ AT AR IWiehT WgTAT a1 faeunt 6 I, a1 I, wafeem R 9, IWTRT TUAT WemT
T IWT o Jeheus IAT BT\ SHATaSIe SOIAHT HIST, TAEUd SPIAH! TAETE Wt WehTITehT ATEAHETE YehTaT
YYATUT YEFATEIRT WIS TR IRT Ul Il YT IGEA | FABRETATRT AT STy Tl Iotl U Ifadd
g, @igar qur faer anfy swdteRuie W ar fafia o TuAT Ui g | Sawiteh SW, ar S,
snuTfa ST STET AERUTT Ik FeEAT fafHe ARERT ofiReed ISt Wi INY WenawHT e |
Wigar U Fifvan wew fia Iwier HogRuT i g geT aagr fava seE ¥ awsT Aee gfei
et fafia HUSRUTET TUAT R AT UgTeieT SURRI STeTwICHT Il UgRis! fRey GIgaer WUSRUT
Rite T T TR Tdhe RIS HATAT TS qFE | TGET SAGEAT UEIqad UGRIGT ANETS Hlest
FE ATATHT TIAT §H UFE AU IAAT IhieUch IATh! TUAT VI UgrieeT AWTAT fondvar eremé
THHRUNT ISATHT TUAT U § IAT STH(HA IATehT IUAWIT HIAT GETI¢ (ISTGT TehTelth UZeiich! TaaRuT
YT Agd Waeg WA DAk Ypidel foRkedy &A1 Il HUSRUT HfafHd & gl A
STavaEaTaTE STt AEeTE foRwx WWT TS Agd Td iavg | T899 dafeus Iuie! faam ¥ fawmr
& ureHT fa. @ Q0y3 Ffie 9z Y@fUE ITT Yaga deid! TUTHAT HOHT & | AGDT HiHET FTAT I
T GHGT TATAT AT faebTe I9T WHTST ¥ QA WITAT 9T WRTZGTSIaeh RIS 27| BT WRiisiseh! qrfr ar
e Iweh favs)| Jefeus SWTET AreaHeEE A% TG T FAT ATl HUST )

ST AUTAAT TAHEAT AFGHT FRUTA SH(HT AW Geg IGT IcUTGH HH HIREHT B AT §aT Il JeheHT
U e | foermer STt 9 avats UrfaTET I et @Ied SRR ghaee | TS qone ! JHe
& TG A ¥ TAGEIAATE FJLIIHT TUAT TIT8 9§ T Sehfeuds I SUART g | 3 fasraat o
HUR Shfeus Iihl ST Aol i fob™ g Yaod ¥l Swfe! Wit Jcurge ¥ faawor
THUGE | TFHT AN AGHAT st TMTAteb! aIaRUT FAR IR For ¥ Feaft orwlt gt IRT o0t §Rae
3 forsft ST FHTiEm™T 9 Aaue T WE |

Rifvam R famemT dwfus FaeT TOAT Sewid ¥ WaiaEd SUE IRY AT EEgeE WEehT
JTUGAN (U JSITehT TUAT TATUAT Il Wiehel ¥ (- GUIATIAGAT ForivaT & et Wfehe | Aurerd afer
TN fTaW ETRET Gl UAT Se Wi ¥ defeus IWidTE et AEd fE wnH @sque sfaw| §Y
fire fovmee samar figtey W Jure smae fonm 8 gt ufer SeeeY wer sronT favarget remT
THT 3vnfs dgq wWH|

(rE® foRHET VITET ST ARSTAAT HRR AATHT BT §Iera | )

13% ) [EINAT, YGaI I URGRIAT, AuicT 3ot Brorera ufdagar



T

____Keft 0)9)]

foomeET AET-Uasu®/ SrReRI-fagwes
sft gaut fasmw amar
TS HET-detlh
099 /0B /3% - 080/00/3%
H. dIeT-Udctid/PRIGRI-ferdre ofa Ao

9. it gEul faeRw A (WET-gara ) RORVIORIR% R0Y0I0VIRE
.t U ST (FHERT LW AT AT IE) R0%0|0VIR$ R0¥%I0R9 5
3. sft dia AT (RET-garaE) RO¥KIORI4R R0Y¥5|0%|0Y
¥, owa T (RET-vaee) R0¥5I0%|0% R04¥q19010%
Y. =t ToRaY Tl (FET-Jaee) R04¥q190104 R0¥RI03N
% it AT FWEEY FH. (AE-TEEE) R0YRIO¥IOY R0YRI0930
o, it AT T (A HE-TARH) R0¥RI05109 204310319
. #ff THET FqEdt (RET-gae) Q0% 3103199 044109130
R, E gaTW wl (FEER fadwn) 04109130 R0%90%1R5
. it HEAX™ ¥ (. AET-Uawa) R0Y9I091R%, 0K \YO%I0Y
9. ff AEES Il (WET-gaRd) R0Y 9I0%I0Y, R0YR|0%I0Y
Rt & TEET IR (FLH wEREE ) R0YRI0%19V R0%019019
® it gl goe STew (FEEE seus) R0%0I190IRR R0%410%I1R5
Y. JLET IAE TG HISAT (FEAF TLT&7) R0gq10%10% 2059199109
. 7. 7= fAr ger dfee (. FeE ) R0%919910% RORIRIRK
€. ft Miae 33 TUE (FEERT e ORI R0%RI0909
u.  *ft IRW yEE T (M. FEER M) R0%310919 R0%310%10%
w. g favama Toe (@EER fETE) R0%310%10Y, R0%¥|0% 190
R g fowEr W (@EEE ) R0%¥I10%190 R0%GI0¥IR%
0. i T FAR A (FLAFUGRT EwH) R0%5104109 R0%5104IRY,
. s T R sEEe (. FEE ) ROESI0KIRE R0O%RIqRIOY
R, i I dEE (. FEER fE) R0%RI9RI0Y% RO%RI9RUIRS
3. W TR AW (. FEE fE) R0%RI9RIRS R0W0|0%|05
¥, #ft forg yEw qEEE (. e ) 3090|0%|0%, R090I0%195
. st AT gEe ([ FEER AdE) R090|0%IR0 2090|100V
% ft I s (. wEeE EE) Q000905 R0oqolig
9. =i aF R T (M. wEeERl FEww) R0W019019%, R0W}103193
e ¥ AR AR TEa (W wuwRl e 09q10319% 0%R103U9
R, I ASHT gEE W (PR ) R0NIORIRR R09I9019R
3o, U SEEY TEH (FEENT FETR) R0%19019% R0W¥|0%|0%
3. it O TR e (FEERT Adw) R0V¥|0%|0Y R0VY|O%IRR
R T A TEEY TR (FERRT ) Q0¥ |0%I3 R09¥%|099R
$n € ghm wewE (M FEe W) R09¥ (0093 ROWYI0RIRY
. fau @3 TR iR (@R ) R0WYI0]IRY 05|08 IR
M. E ghw weoE (L s g R0W51Q010Y, R0851q0IR%
3% I9W yEE A (FEE ) 20951901V R050I05IRE
39. fau @ @r (R s Rl R05010%109 ETATH

s




____Keft 0)9)]

St sae fovrr fafwegat
&Il

q. =t a5 T@EY TEE =%, *ft gfux yaw Smeaw
3. 1. UEd q91E R0, UI.ET. I JHE R
3. off ¥ FEEL Al Rz, #ff mfarg 37 qwe
¥. = fadft e R, #f WY F@ET A
Y. 1. fdmTe wwi 30. *ft TREH HT¥RT
% #ft TW yEE i 3. =it gt s Ton
9. #ft TUTIAAT THAHUST 3R, *ft TREITH ST
c. sft aifvoft yeme wgaE 33. o Sewtor SEf
R. #f U TU™ 3¥. #ft SAEA AU
qo. #f1 U IUTEA 3. oft ArgE e FH
9. =ft fEafez 5 3%, sft AEOT AT w@
RR. #f T 99T qUST 39. 3 gT TEE ST
R #ff 3 T@E 7AW 3z, *ft fawy s
¢, #fi THEE dew R, #ft frax qmwET
. it TeEwT frar ¥o. i ¥ FAR TE
% *fl TEAEROT THE FHE ¥q. 1 FUYHE IqRET
qo. =t AT JEE WETE ¥R, 3 AfEFAR ST
9z, *f AFHUT WS ¥3. #ft TeAr R
R. it WSS @R ¥¥. 3ft FIR TEEL Aferwr
R0. #ft faaEgY Frat ¥Y. g SHUS T
2. 3ft g% TEER TS ¥e. sft feamr s
R #f TEH FAR =" %9, T, MO JEE qUe
3. it TS HWT A ¥z, 5t qOH ™
2%, oft EEER WU <. oft Y FAR T
. #ft fiv e Yo. it ATTWUT J&TE W[ ZATST

_%@f_



____Keft 0)9)]

T SO THEEGHT ATATE

BN TR s fRemr 799 TRt FEad sAaeEes  aFd! TRiiih SR deiE

it Fafadl draa g, fafwawfor Sureaw g aWie g
eRTE wHE RRTE THE iy waE
099-8§000T 0¥3-39090Y 09-8399303

TugE URfie s ekt gied TRfve eEied WRgar STl Wit iR 9E@d
g, Sifeis HAR TR it wwaT =i 5 it feaw fase
TmReiE e eiE e e e
069-Y&0&&Y 099-Y£0ZT 0Z3-999009
YGRUNEH WG A uee
g. Hige FAR e
e THE
0B9-839908
Zouw fSur AgegaoIe ueem T feur auteees o feur qie
it feefia <y st gt uetE o JUey gt
HAE = HAE THE= HETT IHE
089-Y8099C 0T9-Y&Y93C 0Z-Y9000§
gats g feul van RRifay Ry qHEEes! amradt
Targ souw feur Rmmwera e o feur e TatE swuw feur draRT

. ufgu FAR AR it gaw BTt g QAT TSI
EIRIRR RG] s " HETE IHE
09-8999Q0 099-8§9331 0§9-Y2988T

Faé TR feur e FaTé TR U AUt gaE TRw feur v
off R TETgR TS it siferT AR drERT sft fe=T yum
FRT " FRT " BRI TTE"
099-Y30903 0Z9-Y64989 oBa-yoyoyL
ot feaw foee sft o ST it wfuaga W
FAE GHE HATE THE" AT THE
0T3-92839L 08Z-980938 093-83Y8N
oft S yapTr e it JATHHTUT HEslal ot 3t WA
VTET FRATAT AR et FEER oo et e fquee
ot VURTS WERTE . AWl HAR ot Saey TERR I
A GG HAE T AT THE
093-8500Z3 0Y9-89E09Y OB8-8809%0

s



e )]

-“;;—.

N
h )
Q—m-—'ql

B,

_9N-AJs | g "m
P 4 "eAm @%b

fafa J0z0 stmauT 99 I fweT anmHT URRiTe FRiET ATEEEAT SEH
WWWWWWW I



keft @)*)|

AUl 3TRIA forordm Jfdfdfiis :

HTGHTS AT GO AT AUTH HIRA -V aeqRid Sohd! WThes

P ON PETROLEUM AN

2
o
w
z
!
o
z
'8
(=
0]
-
=
w
w
=
z

E

<«

JOINT WORKIN g% RO

ISHET WA |




____Keft 0)9)]

fafa Qour =@ Qv AT TFuE foET 893TT aNftih ATLUTRUT THTEHT Wdghes



____Keft 0)9)]

T

LS

fermAeT Y83t arftird caaey sTaueAT amﬁa @W “ﬁﬁw —

£ g 48
!
1
«

-

MANMAIJU | 11 [T L B e
be.

BADMNTDN A

& ama




____Keft 0)9)]

MOTIHARI
» | AMLEKHGUNJ

LJ Petroleum Pipeline

ProjectTimeline

2014

Joint group of NOC-I0C discussed and proposed
modality of MoU for construction of petroleum
pipeline.

2019

June 12
Mainline welding and lowering completed in forest
section of Parsa National Park.

June 18
Hydro testing of Mainline in forest section of Parsa
National Park.

June 28
Electronic Geometric Pigging of Mainline completed.

June 30

Mainline sections made ready for commissioning.
SEPTEMBER 10

Inauguration of MAPL by

Hon'ble Prime Minister K.P. Sharma Oli, GON &
Hon'ble Prime Minister Narendra Modi, GOI.

2004

Petroleum Pipeline proposed during Hon'ble Prime
Minister, GON Sher Bahadur Deuba’s visit to India.

2015

April 7

(2G Agreement signed in Kathmandu by Hon'ble
Minister Sunil Bahadur Thapa, GON & Hon'ble Minister
Dharmendra Pradhan, GOI. for construction of
petroleum pipeline.

2018

April 7

Ground Breaking of MAPL by Hon'ble Prime Minister
K.P. Sharma Oli, GON & Hon'ble Prime Minister
Narendra Modi, GOI.

September 29

Bhoomi Pujan at Amlekhgunj Depot,NOC by Hon'ble
Minister Matrika Prasad Yadav, GON & Hon'ble Minister
Dharmendra Pradhan, GOI.
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