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'ear MemEers�

As I lRRk EaFk at the Sast TXarter tR Zrite this 
seFtiRn� the ZRrld tRda\ IaFes the Fhallenge RI 
seFXring aFFess tR aIIRrdaEle energ\ Zithin the 
IrameZRrk RI natiRn·s Flimate gRals and 
envirRnmental sXstainaEilit\.  7he glREal energ\ 
landsFaSe has Eeen radiFall\ reshaSed sinFe the 
RXssian invasiRn RI 8kraine Rn ��th FeErXar\������ 
SrRmSting gRvernments� EXsinesses and Rther 
Rrgani]atiRns tR redXFe their deSendenFe Rn 
RXssian energ\. 7he natiRns aFrRss the ZRrld have 
started tR SriRriti]e E\ SrRviding greater energ\ 
seFXrit\ and sXstainaEilit\.

7he invasiRn RI 8kraine is a hXmanitarian Frisis 
having tragiF FRnseTXenFes all Rver the ZRrld� 
esSeFiall\ IRr EXsinesses and hRXsehRlds dealing 
Zith energ\ shRrtages� reFRrd SriFes� market 
vRlatilit\� sXSSl\ Fhain disrXStiRn and ZidesSread 
inIlatiRn.  &iting the aIRrementiRned reasRns have 
SrRSelled the :Rrld %ank tR FXt its estimate IRr 
glREal G'3 grRZth IRr FY ����-�� tR �.��. 

7he glREal energ\ sitXatiRn has Eeen adversel\ 
aIIeFted dXe tR the RngRing Zar. 7he %rent &rXde 
and :7I FrXde IXtXres have Eeen trading aERve 
���� Ser Earrel in the FXrrent TXarter Rn the EaFk RI 
Iall in RXssian e[SRrts and demand reFRver\ in 
&hina. Amidst the sXSSl\ shRrtages� the 
GRvernment RI India ZelFRmed the annRXnFement 
E\ the InternatiRnal (nerg\ AgenF\ IRr FRlleFtive Ril 
stRFk release RI ��� milliRn Earrels and 86 tR 
release ��� milliRn Earrels IrRm its 6trategiF 
3etrRleXm Reserves� Rver the ne[t � mRnths� tR 
Falm rising glREal IXel SriFes.

:hile the (XrRSean 8niRn �(8� is deliEerating Rn 
redXFing deSendenFe Rn RXssian Ril and gas� India 
is steSSing XS its SXrFhase RI RXssian Ril at 
disFRXnted SriFes. India·s energ\ needs are 
enRrmRXs  Zith  dail\   FRnsXmStiRn   RI   arRXnd  � 

milliRn Earrels and a reIining FaSaFit\ RI ��� 
MM73A. ArRXnd ��� RI its energ\ needs are met 
thrRXgh imSRrts and inFreasing Ril SriFes have a 
devastating eIIeFt Rn the FRXntr\·s eFRnRm\ Zith 
large deIiFits and rising inIlatiRn halting the 
eFRnRmiF reFRver\. 7hXs� Zith EX\ing disFRXnted 
RXssian Ril� India has Zalked a Iine line� tr\ing tR 
EalanFe its relatiRnshiS Zith the :est and Zith 
RXssia� Zith ZhRm it has deeS histRriFal and 
strategiF ties.  FXrther� this Frisis alsR aFts as a 
Fatal\st IRr India tR FRntinXe its eIIRrts tR inFrease 
reneZaEle energ\ generatiRn and adRStiRn RI 
eleFtriF vehiFles²essential IRr energ\ seFXrit\ and the 
selI-relianFe SXsh.

As Iar as India is FRnFerned� the :Rrld %ank has FXt 
India·s eFRnRmiF grRZth IRreFast IRr the FXrrent 
IisFal tR �.� � as rising inIlatiRn� sXSSl\ Fhain 
disrXStiRns and geRSRlitiFal tensiRns taSer reFRver\. 
+igh inIlatiRn SrRmSted the Reserve %ank tR raise 
the EenFhmark interest rate tR �.�� � and Fash 
reserve ratiR tR �.��.

AFFRrding tR the reFent :Rrld Oil OXtlRRk ����� 
SXEliFatiRn E\ OrganisatiRn RI 3etrRleXm ([SRrting 
&RXntries �O3(&�� the Ril demand in India is 
e[SeFted tR reaFh arRXnd �.�� milliRn Earrels Ser 
da\ in ���� as FRmSared tR �.�� milliRn Earrels Ser 
da\ in ����. 7he resXmStiRn RI mREilit\ and Rther 
eFRnRmiF aFtivit\ has stimXlated Sent-XS demand 
and helSed SrRMeFted Ril demand tR grRZ IRr the 
FXrrent \ear. FXrther� the gRvernment has redXFed 
e[Fise dXt\ Rn SetrRl and diesel tR address 
mRXnting inIlatiRnar\ SressXre and enhanFed 
sXEsidies IRr FRRking gas IRr Iarmers tR Rs ��� tR 
Rver nine FrRre EeneIiFiaries RI the 3radhan Mantri 
8MMZala YRMana. 7hese IaFtRrs are e[SeFted tR shRZ a 
sSXrt in demand IRr Ril and gas in the FRXntr\ IRr FY 
����-��.

From the Desk of the 

     Director General
Greetings from the Federation of Indian Petroleum Industry (FIPI)!
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In the Indian natXral gas seFtRr� the XSstream gas 
SrRdXFers have reFeived higher realisatiRns as 
dRmestiF natXral gas SriFe inFreased IrRm ASril ��st 
ZhiFh Zill Ee valid till 6eStemEer ��� ����� making it 
the highest sinFe ����. 7he SriFe RI gas SrRdXFed 
IrRm the nRminatiRn Iields RI SXEliF seFtRr �ONG&�
OI/� has Eeen inFreased tR 86 ��.�� Ser mm%tX 
IrRm 86 ��.�� Ser mm%tX and IRr the diIIiFXlt Iields� 
the Feiling SriFe has Eeen inFreased tR 86 ��.�� Ser 
mm%tX IrRm 86 ��.�� Ser mm%tX Rn GrRss &alRriIiF 
9alXe �G&9� Easis.

It is RverZhelming tR see that India is e[SeditiRXsl\ 
mRving IRrZard Rn its energ\ transitiRn MRXrne\ and 
in this regard� I ZRXld like tR FRmmend the 
initiatives taken E\ the GRvernment IRr a SXsh 
tRZards energ\ transitiRn. In this regard� a 6tate 
/evel 6teering &Rmmittees IRr (nerg\ 7ransitiRn 
Zith 3rinFiSal 6eFretaries RI 3RZer and NeZ and 
ReneZaEle (nerg\ 'eSartments� 7ransSRrt� 
IndXstries� +RXsing and 8rEan AIIairs� AgriFXltXre� 
RXral 'evelRSment and 3XEliF :Rrks 'eSartments� 
etF. as its memEers� Zill Ee set XS tR ZRrk Rn the 
annXal strateg\ RI energ\ transitiRn enFRmSassing 
emShasis tRZards additiRn RI reneZaEles 
�reneZaEle energ\� tR the eleFtriFit\ generatiRn mi[ 
tR meet the natiRn·s ever-inFreasing demand IRr 
eleFtriFit\� SrRmRtiRn RI energ\ eIIiFienF\ mRre Xse 
RI EiRIXels and green h\drRgen. 

FXrther� GRvernment·s aSSrRval Rn amendments 
related tR NatiRnal %iRIXel 3RliF\ ���� is a ZelFRme 
steS IRr India·s Ril and gas seFtRr.  India has alread\ 
aFhieved the target RI ��� ethanRl Elending in 
SetrRl� Iive mRnths ahead RI the targeted timelines 
RI NRvemEer� ����. 7he GRvernment stanFe Rn 
advanFement RI ethanRl Elending target RI ��� 
Elending RI ethanRl in SetrRl tR (6Y ����-�� IrRm 
���� Zill attraFt develRSments RI indigenRXs 
teFhnRlRgies ZhiFh Zill Save the Za\ IRr Make in 
India drive� generate mRre emSlR\ment and give an 
imSetXs tR 3rime Minister·s visiRn RI India 
EeFRming 
energ\ indeSendent
 E\ ����.

FXrther� the +RnRXraEle Minister RI 3etrRleXm 	 
NatXral Gas and +RXsing 	 8rEan AIIairs� Mr. 
+ardeeS 6ingh 3Xri and Minister RI Mines and 
(nerg\ RI %ra]il dXring the mRnth RI ASril� ���� 
reFRgni]ed the imSRrtanFe RI the rREXst investment 
in the %ra]ilian Ril and gas seFtRr made E\ Indian 
FRmSanies and reaIIirmed their FRmmitment tR 
saIegXard e[isting investments� Zhile enFRXraging 
IXrther Eilateral investments. 7he tZR sides agreed 
tR ZRrk tRZards develRSing an Indian-%ra]il 
AllianFe IRr %iRenerg\ and %iRIXels. 

AnRther energ\ indXstr\ read\ IRr take-RII is 
h\drRgen. 7he +RnRXraEle 8niRn Minister IRr 
3RZer and NeZ and ReneZaEle (nerg\ and German 
Minister IRr (FRnRmiF AIIairs and &limate &hange 
signed a -Rint deFlaratiRn RI Intent Rn IndR- 
German Green +\drRgen 7ask FRrFe tR strengthen 
mXtXal FRRSeratiRn in SrRdXFtiRn� Xtili]atiRn� 
stRrage and distriEXtiRn RI Green +\drRgen 
thrRXgh EXilding enaEling IrameZRrks IRr SrRMeFts� 
regXlatiRns and standards� trade and MRint R	' 
SrRMeFts. %lessed Zith aEXndant reneZaEle energ\ 
SRtential and e[SerienFe RI imSlementing 
reneZaEle energ\ SrRMeFts� India Fan SrRdXFe lRZ-
FRst Green +\drRgen tR SrRgressivel\ deFarERni]e 
a range RI indXstr\ seFtRrs� and alsR e[SRrt it tR 
meet glREal demand. 

'Xring the TXarter� FI3I had Rrgani]ed variRXs 
knRZledge sharing events and ZeEinars FRvering 
asSeFts related tR (nerg\ transitiRn� 
'eFarERnisatiRn� 6XstainaEle AviatiRn IXel etF� the 
details RI ZhiFh are Sresented EelRZ.

On ��th ASril� ����� FI3I Rrgani]ed a ZeEinar Zhere 
e[Serts IrRm A[ens delivered leFtXre Rn 6XstainaEle 
AviatiRn FXel �6AF�. 7he ZeEinar IRFXssed Rn 
variRXs teFhnRlRg\ SathZa\s IRr 6XstainaEle 
AviatiRn FXel SrRdXFtiRn tR SrRmRte the REMeFtives 
RI greenhRXse gas emissiRn redXFtiRn� imSRrt 
deSendenF\ redXFtiRn� generating emSlR\ment� 
and SrRviding Eetter remXneratiRn tR Iarmer. 7he 
ZeEinar Zitnessed SartiFiSatiRn RI ��� 
SrRIessiRnals ZRrking aFrRss the Ril and gas valXe 
Fhain.

On ��th ASril� ����� FI3I Rrgani]ed an e[FlXsive 
ZeEinar Rn ¶Gas-+\drRgen %lending·� aimed at 
sharing RI knRZledge IrRm variRXs gas-h\drRgen 
Elending initiatives. Mr. &harles 3ere]-6tRre\� 
3rRMeFt /ead� 3rRgressive energ\� 8.. highlighted 
the maMRr develRSments RI the +\'eSlR\ SrRMeFt RI 
8... Mr. AshX 6inghal� ('- GAI/ has highlighted 
variRXs Elending SrRMeFts initiated E\ variRXs 
FRmSanies in India inFlXding GAI/. Mr. (van 
Re]niFek� NatiRnal ReneZaEle (nerg\ /aERratRr\ 
�NR(/� 8.6� ErieIl\ SRinted RXt the develRSment� 
demRnstratiRn� and SrRgress RI the +\%lend 3rRMeFt 
RI 8.6. 7he sessiRn Zitnessed an RverZhelming 
SartiFiSatiRn E\ Rver ���� SartiFiSants aFrRss the 
Ril and gas valXe Fhain in the FRXntr\.

On ��th ASril� ����� the &G' +elSdesk Rn the 
direFtiRn RI Ministr\ RI 3etrRleXm 	 NatXral Gas 
Rrgani]ed a virtXal meeting Zith the &G' 
eFRs\stem·s manXIaFtXrers and sXSSliers ² Eeing 
the �st RI its kind. 7he main aim Zas tR Xnderstand 
the FXrrent sFenariR RI demand 	 6XSSl\ RI 
eTXiSment  Sertaining  tR  &G'  IndXstr\.  7he   
&G'  6eFtRr  in  India  SrRmises  an  interesting  and 
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FRnsistent RSSRrtXnit\ IRr glREal as Zell as lRFal 
eTXiSment O(Ms tR invest Xnder ´Make in Indiaµ 
sFheme. 7he &G' +elSdesk is sXSSRrting all the 
&G' entities in a Eig Za\ and is Sla\ing a FrXFial 
rRle IRr Iaster resRlXtiRn RI &G' entities· issXes 
Xnder the gXidanFe RI MR3	NG.

On ��rd ASril ����� FI3I 3'(8 6tXdent &haSter has 
Rrgani]ed 7eFhnRAltar ResearFhers
 4Xest �.� Zith 
the theme �Reinventing Ril and gas IndXstr\ IRr 
(nerg\ 7ransitiRn� held at 3'(8� Gandhinagar. Mr. 
' / N 6astri� 'ireFtRr �Oil reIining 	 Marketing�� FI3I 
SartiFiSated as a &hieI gXest and shared his vieZs 
Rn the theme Zith the stXdents and the 
aFademiFians.

FI3I alRng Zith the (nerg\ and &limate Initiatives 
6RFiet\ �(N&I6�� a nRn-SrRIit entit\ has Rrganised 
the �th editiRn RI GlREal ReIining 	 3etrRFhemiFals 
&Rngress �GR3&� Rn �- �th Ma\ ���� at NeZ 'elhi. 
7his \ear·s theme Zas ´Agilit\ 	 InnRvatiRn IRr 
'RZnstream ResilienFe� 6XstainaEilit\ 	 ([FellenFeµ. 
7he GR3& ���� ErRXght tRgether hXndreds RI 
SRliF\ makers� asset RZners� liFensRrs� FRntraFtRrs� 
teFhnRlRg\ maMRrs and eTXiSment sXSSliers IrRm 
glREal Rrgani]atiRns tR e[SlRre ne[t generatiRn 
dRZnstream RSSRrtXnities Zhilst FRllaERrating Rn 
emerging 	 IXtXre risks aFrRss indXstr\ markets.

On ��th -Xne� ����� FI3I Rrgani]ed an e[FlXsive 
ZeEinar Rn ¶(nerg\ 7ransitiRn 	 'eFarERni]atiRn - 
RRle RI /NG 	 ASSliFatiRn RI &&86·. 'r RaM 'eR 
7eZari� &hieI 6Fientist R	' in GrRXS ResearFh 	 
7eFhnRlRg\� 3etrRnas emShasised the REMeFtive RI 
the &&86 as a viaEle &O� mitigatiRn RStiRn and its 
lRng-term RXtlRRk in deFarERni]ing the energ\ 
seFtRr. 'r. A . %al\an� IRrmer M' 	 &(O� 3etrRnet 
/NG� detailed aERXt the rRle RI NatXral gas and 
/NG in the energ\ transitiRn. 7he ZeEinar Zitnessed 
intense SartiFiSatiRn.

FI3I is FXrrentl\ Farr\ing RXt an indXstr\ stXd\ Rn 
¶(merging +\drRgen Market and its OSSRrtXnities 
in India· thereE\ assessing the h\drRgen market 
SRtential in India.

'Xring the last TXarter� FI3I has alsR FRndXFted 
variRXs &Rmmittee meetings Zith RXr indXstr\ 
memEers tR disFXss the relevant issXes Sertaining 
tR the Ril and gas seFtRr and have Eeen 
FRntinXRXsl\ ZRrking tR address their issXes Zith 
the Ministr\� RegXlatRr and Rther stakehRlders IrRm 
time tR time.

7he h\drRFarERn seFtRr has FRntriEXted 
enRrmRXsl\ tR glREal eFRnRmiF SrRgress RI the 
FRXntr\ Rver the last deFade. :ith neZ and 
emerging energ\ RStiRns� India Fan Rnl\ mRve 
ahead tRZards Fleaner and mRre sXstainaEle 
envirRnment. :e Iirml\ Eelieve that Indian Ril and 
gas seFtRr alRng Zith Rther lRZ-FarERn RStiRns Zill 
get SrRgressivel\ entrenFhed in the energ\ mi[� Zith 
aSSrRSriate SRliF\ EaFking. OXr Indian Ril and gas 
indXstr\ is FRntinXRXsl\ evRlving and reinventing 
themselves tR Sla\ a lead rRle in SrRviding eIIiFient� 
Flean and green energ\ sRlXtiRns IRr all FXstRmer 
segments and EXsinesses aFrRss the FRXntr\.

As the entire FRXntr\ lRRks IRrZard tR neZ 
Eeginning� I assXre \RX that FI3I Zill alZa\s Ee at 
the IRreIrRnt Zilling tR deliEerate Rn indXstr\ issXes 
and sFriSting the grRZth stRr\ RI Indian Ril and gas 
indXstr\.

:ishing \RX the ver\ Eest

Gurmeet Singh



Summary

7his stXd\ is IRFXs Rn estimatiRn RI SermeaEilit\ 
Xsing Zireline lRg data E\ aSSl\ing maFhine learning 
teFhniTXes. In this stXd\ %asiF lRg data like gamma 
ra\ �GR�� neXtrRn lRg SRrRsit\ and densit\ lRgs are 
taken intR aFFRXnt IRr sandstRne reservRir in Rne RI 
the Iields RI India tR estimate SermeaEilit\. RRFk 
t\Sing is alsR inFRrSRrated as inSXt data. 'iIIerent 
regressiRn mRdels Zere SreSared and resXlts Zere 
FRmSared. It Zas IRXnd that RandRm IRrest 
AlgRrithm is giving Eest resXlts amRng diIIerent 
methRds FRmSared.

.e\Zords
Porosity-permeaEility, Data analytics, AI

Introduction

7he SRrRsit\ and SermeaEilit\ RI rRFks is imSRrtant 
in determining ZhiFh rRFks Zill make a gRRd 
reservRir. A rRFk that is ERth SRrRXs and SermeaEle 
ZRXld make a gRRd reservRir rRFk as it allRZs Ril 
and gas tR mRve thrRXgh the SRres in the rRFk 
FlRser tR the sXrIaFe Zhere it Fan Ee e[traFted.
3ermeaEilit\ RI SRrRXs media is XsXall\ e[Sressed as 
IXnFtiRn RI sRme Sh\siFal SrRSerties RI the 
interFRnneFted SRre s\stem sXFh as SRrRsit\ and 
tRrtXRsit\. 3ermeaEilit\ valXes deSend Rn eIIeFtive 
3RrRsit\� hRZever� it is nRt simSle tR determine the 
aSSrRSriate relatiRnshiS. It ZRXld reTXire a detailed 
knRZledge RI si]e distriEXtiRn and sSatial 
arrangement RI the SRre Fhannels in the SRrRXs 
mediXm. 7ZR SRrRXs s\stems Fan have the same 
SRrRsities EXt diIIerent SermeaEilit\. 

Porosity - Permeability Prediction using Artificial Intelligence 
Enabled Methodologies
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Oil and Natural Gas Corporation Limited
Institute of Reservoir Studies

Anoop Singh
&hieI GeRSh\siFist

One RI the mRst Zidel\ aFFeSted and simSlest 
mRdel IRr the SermeaEilit\-SRrRsit\ relatiRnshiS is 
the .R]en\-&arman �.&� mRdel >.R]en\� ����� 
&arman� ����@.

Pramod Azad
&hieI Manager �Res�

Gaurav Mishra 
([eFXtive (ngineer �Res�

:here�
� is the SRrRsit\ RI the Eed �Rr FRre SlXg� >IraFtiRn@
'S is average diameter RI sand grains �mm� 
. is aEsRlXte �i.e. single Shase� SermeaEilit\ �m'�
& is the SrRSRrtiRnalit\ and Xnit\ IaFtRr >m' � mm�@

3rRSer SRrRsit\-SermeaEilit\ mRdeling� reservRir 
rRFk t\Sing and inFRrSRratiRn RI h\draXliF-IlRZ-
Xnits are FrXFial Sarts RI an integrated reservRir 
FharaFteri]atiRn� mRdeling and d\namiF simXlatiRn 
stXd\. 7hese FRntrRl the TXalit\ RI a reservRir mRdel 
Zith eIIeFt Rn Zells SrRdXFtiRn EehaviRr and 
SrediFtiRn SerIRrmanFe.

Challenges in deriving Porosity-Permeability 
Relationship
3RrRsit\ IrRm lRg resSRnse sXFh as densit\ SrRvides 
a FRntinXRXs reSresentatiRn RI SRre vRlXme as 
IXnFtiRn RI deSth in a Zell� ZhiFh Fan Ee FaliErated 
Zith FRre anal\sis data. OEtaining a FRntinXRXs lRg 
RI SermeaEilit\ is nRt as straightIRrZard as there is 
\et nR means RI lRgging SermeaEilit\. :hile '67-
derived SermeaEilit\ valXes are XseIXl in FaliErating 
d\namiF mRdels� the\ Rnl\ reSresent an average 
valXe Rver the radiXs investigated E\ the test and 
Zill nRt readil\ FRrrelate tR SermeaEilit\ valXes 
derived IrRm  FRre  esSeFiall\ Zhere there are lateral



and vertiFal SermeaEilit\ variatiRns Zithin the reservRir. It is� hRZever� SRssiEle tR REtain a deSth FRntinXRXs 
SermeaEilit\ estimate E\ deriving a Iree regressiRn algRrithm knRZn as the SRrRSerm transIRrm IXnFtiRn� 
ZhiFh deIines hRZ the SermeaEilit\ varies as a IXnFtiRn RI SRrRsit\. 6XFh FRrrelatiRns are t\SiFall\ derived 
emSiriFall\ IrRm RverEXrden FRrreFted FRre derived SRrRsit\ and SermeaEilit\ data. General SRrR- Serm trends 
are Iar tRR sFattered tR Ee Xsed. +RZever� Eetter SRrR- Serm trends Fan Ee REtained E\ Xse RI rRFk t\Sing tR 
identiI\ sXitaEle analRgXes.

II the reservRir RI interest is hRmRgeneRXs� Zith similar SRre netZRrk geRmetr\� the SermeaEilit\ SrediFtiRns 
via this aSSrRaFh ma\ Ee errRr Iree even Zith a single IXnFtiRn Iitted IRr the entire reservRir. +RZever� 
SrediFtiRn inaFFXraFies are RIten large in t\SiFal sandstRnes� and the errRrs in SrediFted SermeaEilit\ 
FRmmRnl\ range aFrRss Rrders RI magnitXde. 7he reasRn IRr this is that SermeaEilit\ is nRt e[FlXsivel\ 
determined E\ SRre vRlXme� EXt is alsR FRntrRlled E\ Rther variaEles sXFh as netZRrk Fhannel tRrtXRsit\� SRre 
thrRat geRmetr\ etF.� henFe the need IRr rRFk t\Sing arises. 3ermeaEilit\ SrediFtiRn IRr reservRir 
FharaFteri]atiRn relies Rn Xnderstanding the IaFtRrs that FRntrRl reservRir heterRgeneit\. �7eh et al.� �����.

Why Machine Learning Approach for poro-perm prediction

It is RI great imSRrtanFe IRr geRsFientist tR develRS a SermeaEilit\ regressiRn mRdel that e[hiEits high 
aFFXraF\� rREXstness� FRmSXtatiRnal eIIiFienF\� and transSarenF\. GeRsFienFe data� sRXrFed IrRm lRg data IRr 
e[amSle� is FRmSle[� nRnlinear� and FRntains a great deal RI XnFertaint\. FXrthermRre� the data are SRllXted 
Zith nRise FaXsed E\ measXrement errRrs.

ReservRirs Zith high degrees RI heterRgeneit\ reIleFt nRnlinear s\stem-identiIiFatiRn SrRElem� ZhiFh is a 
FrXFial EXt FRmSle[ SrRElem. 7here have Eeen several SXElished stXdies Rn mRdeling SermeaEilit\ Rn the Easis 
RI emSiriFal FRrrelatiRns mXltilinker regressiRn �M/R�� mXltila\er SerFeStiRn �M/3�� and IX]]\ neXral netZRrks 
�FNNs� �N. 3. 6ingh� ����� +Xang et. Al. ����� +Xang et al. ����� &Xdd\ ����� 7aghavi �����. One RI the main 
shRrtFRmings RI emSiriFal mRdels is that the\ are FRnstrXFted E\ Xsing all the availaEle data� and SrediFtiRn 
aFFXraF\ is gRRd Zithin the inSXt data set. 7hereIRre� these mRdels have SRRr generali]atiRn FaSaEilit\. 
AlthRXgh M/R mRdels SerIRrm Eetter Rn Xnseen data �data nRt inFlXded in the training Sart RI the SrRFess�� 
the\ tend tR Rverestimate lRZ valXes and Xnderestimate high valXes� shRZing their FRnsistent FharaFteristiF RI 
averaging the entire data tR \ield reasRnaEle valXes IRr statistiFal indiFatRrs �Al-Ana]i et al. �����. 7hese 
draZEaFks Fan lead tR signiIiFant errRrs Zhen mRdeling SermeaEilit\ in heterRgeneRXs reservRirs. 

Modeling Workflow

7he IRllRZing ZRrkIlRZ �FigXre �� has Eeen adRSted Iirst in maSSing the SrRElem as maFhine learning 
SrRElem and then sRlving it Xtili]ing the maFhine learning algRrithms and tRRls.

7he -RXrnal RI FederatiRn RI Indian 3etrRleXm IndXstr\
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)igure ��  +igh Level :orkIlow� Implementation oI Machine Learning EnaEled 
Methodologies
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Reservoir/Field Selection for Study

7R aSSl\ data anal\tiF in 3RrRsit\ SermeaEilit\ relatiRn data RI Rne RI the Iields RI India has Eeen taken. In all 
the Zells drilled in the Iield FRmSlete set RI lRg data is reFRrded. ([tensive FRring has Eeen dRne in reservRir 
interval and R&A �RRXtine &Rre Anal\sis� data has Eeen generated.

Data Visualization
([SlRratRr\ data anal\tiFs Zas 
Farried RXt tR generate 
mXltiSle visXali]atiRns tR get 
ma[imXm insight intR the data.

7he ER[ SlRts shRZ the 
distriEXtiRn RI nXmeriFal data 
and skeZness thrRXgh 
disSla\ing the data TXartiles. 
%R[ SlRts shRZ the Iive-nXmEer 
sXmmar\ RI a set RI data� 
inFlXding the minimXm valXe� 
Iirst �7Zent\-Iive SerFent RI 
valXes� TXartile� median� third 
�6event\-Iive SerFent RI the 
valXes� TXartile� and ma[imXm 
sFRre.

)igure �� :orkIlow

Data available
7R aSSl\ data anal\tiF� as a FRmSlete 
set RI lRgs� interSreted resXlts like 9-
Fla\� Zater satXratiRn and availaEle 
FRre data Zas taken. 7hese data Zas 
SrRFess and FRmEined aFFRrding tR 
deSth and a taEXlar data strXFtXre Zas 
SreSared. 'ata Zas lRaded in the 
S\thRn SrRMeFt Freated IRr the stXd\ in 
&69 IRrmat. 7he statistiFal details RI 
inSXt data is given EelRZ.

)igure �� Box plot oI diIIerent parameters plotted against diIIerent wells

9ariRXs FRmEinatiRn RI SlRt Zere draZn tR see the relatiRns EetZeen diIIerent variaEles �FigXre ��. 7he FrRss 
SlRt RI SRrRsit\ SermeaEilit\ SlRt FRlRXred Zith 9Fla\ and SermeaEilit\ densit\ SlRt FRlRXred Zith eIIeFtive 
SRrRsit\ are shRZn in IigXre � and �.
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7he Zide sSread in the SRrR-Serm FrRss SlRt indiFates heterRgeneit\ RI the reservRir. As evident IrRm SlRt� nR 
single SRrRsit\-SermeaEilit\ transIRrm Fan Ee aSSlied tR this sFattered data IRr FaStXring the heterRgeneit\ RI 
the reservRir.

7R address the heterRgeneit\ enFRXntered in the reservRir� R4I Eased aSSrRaFh has Eeen Xsed IRr SermeaEilit\ 
mRdelling �ReI� 63( ������ RRFk t\ing as an eIIeFtive tRRl IRr SermeaEilit\ 	 Zater satXratiRn mRdelling� G. GXR� 
et al�. RRFk 4Xalit\ inde[ �R4I� is a teFhniTXe RI FlassiI\ing the TXalit\ RI the reservRir in terms RI its SrRdXFiEilit\. 
:here                                      
           RQI= 0.0314 * SQRT (K/PHI)

:here . is 3ermeaEilit\ in m' and 3+I is SRrRsit\ in IraFtiRn.  NRrmali]ed SRrRsit\ inde[ �N3I� is FalFXlated as

)igure �� Porosity vs permeaEility cross plot 
coloured with VCL

)igure �� PermeaEility vs Density cross plot 
coloured with eIIective porosity

In this SaSer Ze have mRdiIied the F=I IRrmXla tR make it 
an integer E\ rRXnding it tR nearest integer.  NRZ as shRZn 
in FrRss SlRt EetZeen R4I vs N3I FRlRXred Zith F=I� sRme 
FlXstering in terms RI F=I FRXld Ee seen.

MRst RI the data in aERve SlRt lies in the F=I 
valXes less than �. 7his Fan alsR Ee seen IrRm 
histRgram RI F=I. 

)igure �� Cross plot Eetween RQI & NPI coloured 
with )=I

)igure �� +istogram oI )=I
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AIter remRving data Zith F=I!� Ze FRXld Flearl\ see IRXr t\Se RI rRFk t\Ses emerging in R4I vs N3I FrRss SlRt.

7hXs� the F=I and R4I Zere inFlXded in 
the data. 6inFe� SermeaEilit\ Zas 
inFlXded in R4I� it Zas drRSSed. 6R 
Iinal inSXt data IRr IXrther anal\sis had 
IRllRZing FRlXmns.

Model Fitting:

A nXmEer RI mRdelling methRds are availaEle. 
'eSending XSRn SrRElem statement and inSXt 
data set ever\ algRrithm serve diIIerent SXrSRses. 
'iIIerent MRdels Zere tried IRr mRdel Iitting vi] 
/inear RegressiRn� /inear Ridge� /inear %a\esian 
Ridge� +XEer RegressRr� /assR RegressRr� %agging 
RegressRr� RandRm FRrest RegressRr� Ada %RRst 
RegressRr� 6XSSRrt veFtRr MaFhine

)igure �� RQI vs NPI

)igure ��� linear 
relation Eetween 
RQI and NPI Ior 
diIIerent )=I

In this anal\sis� F=I Zas taken as InSXt alRng Zith lRg data and R4I Zas the RXtSXt that Ze Zanted tR SrediFt 
Eased Rn sXServised learning. F=I FannRt Ee treated as nXmeriFal variaEles sR it Zas FRnsidered as FategRriFal 
variaEle. One-+Rt (nFRding Zas dRne tR FRnvert F=I intR FRlXmns and the inSXt data Zas nRrmali]ed.

Model Evaluation and Final Model Selection

7he MRdel Zas Iitted Zith 7rain dataset. .-FRld 
FrRss validatiRn Zith � sSlit Zas Xsed Rn training 
data tR generate sFRre IRr all the regressRrs. 
RandRm IRrest regressiRn gave the highest valXe 
RI R� IRr training data and test data. 

)igure ��� Score Ior all the regressor

AIter +\Ser-Sarameter tXning� the SrediFted 
R4I vs AFtXal R4I is given in the FigXre ��. MRst 
RI the data SRints are Ialling Rn Xnit slRSe line.

7he SrediFted R4I is then FRnverted tR 
SrediFted SermeaEilit\ and the resXlts are 
SlRtted in FigXre ��. 

Prediction from Random forest 

Figure 12: Actual Vs Model Predicted RQI
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7R aSSl\ this teFhniTXe in statiF mRdeling� 
IRllRZing steSs are needed.
� 8sing inSXt data tR develRS a M/ FlassiIier IRr
FlassiI\ing inSXt data in terms RI F=I 
� &RlleFt lRg data RI all the Zells. 8sing FlassiIier�
FalFXlate F=I
� Add F=I FRlXmn intR inSXt data. 8sing Rne hRt-
enFRding tR enFRde the F=I data.
� 7he IRrmatted data is then sFaled and Ied tR the
mRdel tR SrediFt the R4I valXes.
� FrRm the SrediFted R4I valXes� SrediFted
SermeaEilit\ Fan Ee FalFXlated.
� 7he Zell Zise SermeaEilit\ data Fan then Ee Xsed
tR SRSXlate the SermeaEilit\ in �' grid.Figure 13: Model predicted vs original data

3rediFted SermeaEilit\ vs FRre SermeaEilit\ is given 
in the FigXre �� EelRZ.

Figure 11: Predicted permeability vs core permeability

Conclusion

7his stXd\ Zas taken tR demRnstrate the Xse RI AI 
in estaElishing the 3RrRsit\ 3ermeaEilit\ relatiRns. 
%asiF lRg data Zere taken as inSXt tR EXild a 
mRdel.

R4I Zas Xsed as an RXtSXt Sarameter. MRdel Zas 
SreSared Eased Rn diIIerent sXServised learning 
algRrithm. It Zas trained and Sarameters Zere 
tXned tR Iine-tXne the mRdel. AIter Iine-tXning the 
mRdel� the R4I Zas SrediFted and FRmSared Zith 
aFtXal R4I.

7he MethRdRlRg\ Xsed here Fan Ee aSSlied tR 
reservRir� having sXIIiFient nXmEer RI training 
data. OnFe the mRdel is trained� the mRdel Fan Ee 
Xsed tR SrediFt 3ermeaEilit\ E\ taking Rnl\ EasiF 
lRg data as inSXt.
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Introduction

OFFXSatiRnal NRise IndXFed +earing /Rss and 
:hRle %Rd\ 9iEratiRns are the FRmmRn ha]ards in 
mRdern indXstries. 7hese ha]ards are a FaXse RI 
FRnFern as the\ FaXse RFFXSatiRnal diseases and 
deaths ZRrldZide� ZhiFh signiIiFantl\ aIIeFt the 
TXalit\ RI liIe RI the emSlR\ees and inFrease the 
glREal EXrden RI nRn-FRmmXniFaEle diseases 
�N&'s�. 

AFFRrding tR :+O nRn-FRmmXniFaEle diseases 
�N&'s� make XS ��� RI the RFFXSatiRnal health 
risks. 7his shRXld nRt Ee RverlRRked as man\ 
ZRrkers are Sersistentl\ Fhallenged E\ RFFXSatiRnal 
ha]ards.

NRise and :hRle %Rd\ 9iEratiRns are the mRst 
FRmmRn ZRrk-SlaFe ha]ard in mRst Oil and Gas 
indXstries. 
NRise is the insidiRXs RI all indXstrial SRllXtants� 
invRlving ever\ indXstr\ and FaXsing severe hearing 
lRss in ever\ FRXntr\ in the ZRrld. ([SRsXre tR 
e[Fessive nRise is the maMRr avRidaEle FaXse RI 
Sermanent hearing imSairment. Oil and Gas 
develRSmental �(	3� aFtivities generate nRise. 
FRllRZing are the RSeratiRns RI the (	3 indXstr\ 
ZhiFh generate high level nRise�
�. AirERrne 6Xrve\s
�. 6eismiF OSeratiRns IRr Oil and Gas e[SlRratiRn
and disFRver\ 
�. &RnstrXFtiRn aFtivities �sXFh as FRnstrXFtiRn RI
rigs� Sits etF.�
�. 'rilling and 3rRdXFtiRn RI Ril 	 gas.
�. 7ransSRrtatiRn RI Ril

Occupational Noise Induced Hearing Loss and Vibrations exposure and its 
Determinants in Oil & Gas Industry in India- A Review Article
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Noise-Induced Hearing Loss (NIHL)

IntroduFtion to NIH/
NRise-indXFed hearing lRss �NI+/� is an irreversiEle 
damage RI FRFhlear hair Fells RI the inner ear. It ma\ 
Ee reSresented as Sartial Rr FRmSlete hearing lRss RI 
the Satient. It has Eeen lRng reFRgni]ed mRre as an 
RFFXSatiRnal disease aIter the advent RI the 
IndXstrial RevRlXtiRn. NRise-indXFed hearing lRss� 
Zhen assRFiated Zith nRise e[SRsXre at ZRrkSlaFe is 
Falled OFFXSatiRnal NRise-indXFed hearing lRss 
�ONI+/�.
PrevalenFe of Noise induFed hearing loss
It has Eeen sXggested that ��� Rr mRre RI the 
glREal SRSXlatiRn is at risk RI hearing lRss IrRm 
nRise. 7hRXgh glREal estimates are sFarFe� and 
methRds var\ Zidel\� the SrevalenFe RI nRise 
e[SRsXre at ZRrk �i.e.� the SerFent nXmEer RI Fases 
at a given time� has Eeen reSRrted tR Ee 
aSSrR[imatel\ ��� in &anada �Feder et al.� ������ 
��� in (XrRSean 8niRn �(XrRstat������ and ��� in 
AXstralia�:illiams������.

Dr Vikas Mahalkar
6eniRr MediFal OIIiFer� InFharge- 

OFFXSatiRnal +ealth &entre
�AXthRr�

Sanjeev Singhal 
�('-+RI � I36+(M�

�&R-AXthRr�

.ey :ords�  O+ +a]ards in petroleum industry, NI+L, 
:hole Body ViEration,

:hRle ERd\ viEratiRns 	 6egmental 9iEratiRn are 
alsR a FRmmRn ha]ard RI the Oil and Gas 
develRSment �(	3� indXstries. 7he IreTXent Xse RI 
hand held viErating tRRls Rn RIIshRre SlatIRrms like 
grinders� needle gXns� imSaFt ZrenFhes air drills and 
FhiSSing hammers is the reasRn IRr the FRmmRn 
health ha]ard RI +and Arm 9iEratiRn 6\ndrRme 
�+A9s�� a t\Se RI segmental 9iEratiRn 6\ndrRme.



:hile sRme evidenFe indiFates that RFFXSatiRnal e[SRsXre tR 
high levels RI nRise ma\ Ee slRZl\ deFreasing in the develRSed 
ZRrld� Zhereas ZRrkSlaFe nRise is inFreasing in the develRSing 
FRXntries like India as develRSing eFRnRmies shiIt IrRm an 
agriFXltXre tR a mRre indXstrial Ease �:+O� ����� FXente and 
+iFksRn� �����. 

6tXdies Farried RXt E\ the NatiRnal InstitXte RI OFFXSatiRnal 
+ealth� India� shRZed that sRXnd levels at Oil and NatXral Gas 
FRmSle[ at %RmEa\ +igh Zere ver\ high ���-��� d%A�.  

+earing test data FRlleFted E\ %ritish &RlXmEia emSlR\ers in Oil and Gas drilling seFtRr EetZeen ���� and ���� 
shRZ that the SerFentage RI ZRrkers ZhR shRZed signs RI NRise-indXFed hearing lRss inFreased IrRm �� SerFent 
in ���� tR �� SerFent in ����.
A stXd\ SXElished in AmeriFan -RXrnal RI IndXstrial mediFine shRZed in Oil and Gas e[traFtiRn seFtRr RI the 8.6 
��� RI the Rverall nRise-e[SRsed ZRrkers and ��� RI the nRise-e[SRsed ZRrkers in the NatXral Gas /iTXid 
([traFtiRn had hearing lRss. 

Causes of Occupational Noise induced hearing loss and difficulty faced by affected people:
NRise e[SRsXre is the Srimar\ reasRn Eehind FaXse RI Srimar\ FaXse RI SreventaEle hearing lRss �/e et al.� 
�����. NRise e[SRsXre at ZRrk is resSRnsiEle IRr an ��� RI disaEling hearing lRss in ZRrldZide �NelsRn et al.������.

/eIt Xntreated� hearing lRss Fan lead tR FRmmXniFatiRn diIIiFXlt\� sRFial isRlatiRn� stress and IatigXe �revieZ 
7heman et al.� �����. It is additiRnall\ assRFiated Zith deSressiRn� FRgnitive deFline� dementia� Ialls� and mRrtalit\ 
�revieZ %asner et al.������. 

:Rrkers Zith hearing lRss IaFe Fhallenges tR their SersRnal saIet\� are at higher risk RI inMXr\ �Zith the inaEilit\ tR 
hear alarms Rr having diIIiFXlt\ in MXdging the direFtiRn RI sRXnd sRXrFes�� and are mRre likel\ tR Ee 
XnderemSlR\ed.

6imSl\ SXt OFFXSatiRnal NRise indXFed hearing lRss �ONI+/� Fan have sXEstantial negative imSaFt Rn the TXalit\ 
RI liIe RI emSlR\ees aIIeFted E\ it.

Symptoms of Noise-induced hearing loss (NIHL)
NRise-indXFed hearing lRss is assRFiated Zith damage tR the hair Fells in FRFhlea ZhiFh resXlts in Sartial Rr 
FRmSlete hearing lRss RI the Satient. 7he hair Fells in the FRFhlea are resSRnsiEle IRr initiating the neXral imSXlses 
that Farr\ inIRrmatiRn tR the Erain regarding the sRXnds. 7he hXman FRFhlea has Rne rRZ RI inner hair Fells 
�sensitive tR lRZer IreTXenF\� and three rRZs RI RXter hair Fells �sensitive tR higher IreTXenF\�. 7he amRXnt RI 
direFt hair Fell damage deSends Rn the intensit\ RI sRXnd. 

([SRsXre tR nRise at sXE traXmatiF levels e[hiEits a temSRrar\ shiIt in hearing sensitivit\ that retXrns tR nRrmal 
Zith time aZa\ IrRm ha]ardRXs e[SRsXre. +RZever� higher sRXnd levels damage the RXter hair Fells� stereR Filia� 
IXrther destrXFtiRn RI interFilial Eridges and reFRver\ takes lRnger. An even higher level RI sRXnd leads tR FRllaSse 
RI stereRFilia and hair Fell is Sermanentl\ damaged.

II the RXter hair Fells are nRt SrRSerl\ 
IXnFtiRning� a greater stimXlatiRn is 
reTXired tR initiate a resSRnse� ZhiFh 
is SerFeived as hearing lRss. OnFe 
damaged the aXditRr\ sensRr\ Fells 
FannRt reSair themselves nRr Fan an\ 
mediFal SrRFedXre restRre nRrmal 
IXnFtiRning.

TaEle �- Grading OI The +earing 
Impairment� 

Grades �� � and � are FlassiIied as disaEling hearing imSairment. 7he aXdiRmetriF I6O valXes are averages RI 
valXes at ���� ����� ���� and ���� +]

7he -RXrnal RI FederatiRn RI Indian 3etrRleXm IndXstr\

TaEle �- Noise levels in diIIerent industries� 
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9RiFe RI Indian Oil 	 Gas IndXstr\

Diagnosis of NIHL: 

AXdiRmetr\ is a standard test tR deteFt and evalXate 
hearing lRss. AXdiRmetr\ is Xsed tR determine the 
aXditRr\ threshRld RI an individXal tR SXre tRnes RI 
���-���� +] and sRXnd levels EetZeen �� �the 
hearing threshRld RI intaFt ears� and ��� d% 
�ma[imal damage�.

7he Satient shRXld nRt have Eeen e[SRsed tR nRise 
dXring the SreviRXs �� h tR eliminate the eIIeFts RI a 
temSRrar\ threshRld shiIt. Air FRndXFtiRn is 
measXred E\ ear ShRnes SlaFed Rn the ears� Zhile 
ERne FRndXFtiRn is measXred E\ SlaFing a viEratRr in 
FRntaFt Zith the skXll Eehind the ears. 

(aFh ear is evalXated seSaratel\ and test resXlts are 
reSRrted Rn a graSh knRZn as an aXdiRgram. 
&RmSarisRn RI air and ERne FRndXFtiRn allRZs 
FlassiIiFatiRn RI hearing lRss as FRndXFtive Rr 
sensRrineXral. 

7he audiogram in Fase of NIH/ is FharaFteri]ed b\ 
an onset of hearing loss at ���� H], visible as a 
dip in the audiogram� As e[SRsXre tR e[Fessive 
nRise level FRntinXes� neighERring IreTXenFies are 
SrRgressivel\ aIIeFted and the diS ErRadens� 
intrXding intR neighERring IreTXenFies. NI+/ is 
XsXall\ Eilateral and shRZs a similar Sattern in ERth 
the ears. 7he diIIerenFe EetZeen the tZR ears shRXld 
nRt e[Feed �� d% at ���� ���� and ���� +] and �� 
d% at ����� ���� and ���� +]� resSeFtivel\.

Best practices of the Hearing Conservation 
Program

7he mRst eIIeFtive Za\ tR Srevent NI+/ is tR SrRteFt 
the ZRrker IrRm ha]ardRXs nRise at the ZRrkSlaFe. 

+earing SrRteFtRrs shRXld Ee Xsed Zhen engineering 
FRntrRls and ZRrk SraFtiFes are nRt IeasiEle IRr 
redXFing nRise e[SRsXre tR saIe levels. A SersRnal 
hearing SrRteFtiRn deviFe is a deviFe designed tR 
redXFe the level RI sRXnd reaFhing the eardrXm. (ar 
mXIIs� ear SlXgs and ear Fanal FaSs are the main 
t\Ses RI hearing SrRteFtRrs. 7R seleFt hearing 
SrRteFtRrs� Ze shRXld FRnsider the IRllRZing�

�. 7he ZRrkers ZhR Zill Ee Zearing them.
�. 7he need IRr FRmSatiEilit\ Zith Rther saIet\
eTXiSment.
�. :RrkSlaFe FRnditiRns sXFh as temSeratXre�
hXmidit\ and atmRsSheriF SressXre.

A variet\ RI st\le shRXld Ee SrRvided sR that ZRrkers 
ma\ seleFt a hearing SrRteFtRr Rn the Easis RI 
FRmIRrt�  ease  RI  Xse  and  handling  and  imSaFt  
Rn    FRmmXniFatiRn.   (aFh  ZRrker    shRXld   reFeive

individXal training in the seleFtiRn� Iitting� Xse� reSair 
and reSlaFement RI hearing SrRteFtRrs. 

7he mRst FRmmRn e[FXses reSRrted E\ ZRrkers IRr 
nRt Zearing hearing SrRteFtRrs inFlXde disFRmIRrt� 
interIerenFe Zith hearing sSeeFh and Zarning signals 
and the EelieI RI ZRrkers that there is nR FRntrRl Rver 
an inevitaEle SrRFess that FaXses hearing lRss.

Given adeTXate edXFatiRn and training� ZRrkers Fan 
reali]e the FrXFial imSRrtanFe RI Zearing hearing 
SrRteFtRrs.

TaEle �- OS+A·s � Indian )actories Act (Schedule II) 
PermissiEle Exposure Limits Ior Noise in Air 

Vibrations Exposure Hazards:

IntroduFtion to ha]ards of Vibrations
9iEratiRn is deIined as RsFillatRr\ mRtiRn. OsFillatRr\ 
disSlaFement invRlves alternate velRFit\ in Rne 
direFtiRn and then a velRFit\ in the RSSRsite 
direFtiRn. 7his Fhange RI velRFit\ means that the 
REMeFt is FRnstantl\ aFFelerating� Iirst in Rne direFtiRn 
and then in the RSSRsite direFtiRn. 7he RsFillatRr\ 
mRtiRn IrRm a sRXrFe� e.g.� a vehiFle Rr a tRRl� ma\ 
Ee simSle harmRniF sine Zave Rr a mXltiSle Zave 
FRmSle[ diIIering in IreTXenF\ and aFFeleratiRn� Rr a 
randRm nRn- reSeating series RI FRmSle[ Zaves.

7he hXman resSRnses tR viEratiRn deSend Rn the 
Sart RI the ERd\ that is e[SRsed. 7here are tZR ErRad 
t\Ses RI viEratiRns that ZRrkers are e[SRsed tR� 
9iEratiRns Fan Ee FlassiIied as � t\Ses Eased Rn 
mRde RI transmissiRn�

�. +and 7ransmitted 9iEratiRn� :hen viEratiRns
transmit IrRm tRRls tR the hand-arm s\stem it is 
reIerred tR as +and-transmitted viEratiRn �+79�. 
+and-arm viEratiRns RFFXr in emSlR\ees ZhR Xse 
regXlarl\ the hand-held maFhines.

�. :hRle ERd\ 9iEratiRn�:hRle ERd\ viEratiRns are
meFhaniFal viEratiRns transmitted tR the ERd\ via 
EXttRFks Rr EaFk in Fase RI sedentar\ ZRrk � via Ieet 
in Fase RI ZRrk dRne standing Rr the head and EaFk 
Zhile ZRrking in sXSine SRsitiRn.
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Prevalence of vibration related health hazards:

In India SrevalenFe RI viEratiRn ha]ard related health SrRElems are hardl\ dRFXmented. 'asgXSta and +arrisRn 
stXdied �� drillers and �� Elasters as FRntrRl sXEMeFts IrRm limestRne mines. 7he\ reSRrted a signiIiFantl\ higher 
SrevalenFe RI tingling� nXmEness� Saresthesia ���.���� Sain in Iinger� Zrists� arms� etF. ���.���� stiIIness in hand 
���.���� and h\SerhidrRsis ���.��� amRng drillers as FRmSared tR Elasters. 7he SrevalenFe RI Xlnar neXrRSath\ 
and sRIt tissXe Zasting in hands Zas alsR signiIiFantl\ higher amRng the drillers. 7he\ FRnFlXded that FRmSlaints 
RI neXrRlRgiFal s\mStRms in the mXsFXlRskeletal SrRElem aFFRXnts IRr nearl\ �� milliRn visits tR dRFtRrs.

AlthRXgh the SrRElems these ZRrkers IaFed Zas nRt Rnl\ FaXsed E\ the e[SRsXre tR viEratiRn �it alsR inFlXded 
ZrRng SRstXre� reSetitive mRtiRn etF. i. e. (rgRnRmiF 3rRElems� the rRle RI viEratiRns in FaXsing :Rrk-related 
mXsFXlRskeletal disRrders �:RM6's� FannRt Ee negleFted.

In ����� aFFRrding tR the sXrve\ FRndXFted E\ NatiRnal +a]ard ([SRsXre :Rrker 6XrveillanFe �N+(:6� �AXstralia� 
reSRrted that Rverall�

�. ��� SerFent RI ZRrkers Zere e[SRsed tR viEratiRn at ZRrkSlaFe
�. ��� RI ZRrkers Zere e[SRsed tR +A9s� ��� tR :%9s� ��� tR ERth
�. ��� RI ZRrkers reSRrted that the\ reFeived training
�. /arge SerFentage RI ZRrkers in smaller ZRrkSlaFes reSRrted the\ Zere nRt SrRvided Zith an\ viEratiRn FRntrRl
measXres

Whole�bod\ vibration and segmental vibration need to be studied separatel\ beFause the\ are measured 
and evaluated using different standards� 7he\ also reTuire different Fontrol measures and have differing 
effeFts on the human bod\

Hand and Arm Vibration Syndrome (HAVs) / Segmental Vibration Syndrome:

-aFkhammers are Xsed ERth in RSenFast and XndergrRXnd mines� and the RSeratRrs� SRSXlarl\ knRZn as drillers� 
are regXlarl\ e[SRsed tR hand-arm viEratiRn �+A9�. 9iErating hand tRRls like hand drills� FhiSSing maFhine� 
riveting gXns� FRntrRl s\stems RI mRdern large drill maFhines� lRFRmRtive handles� and hand-held grinders� 
sFraSers� etF.� are Rther sRXrFes RI +A9 e[SRsXre in mines.

RegXlar e[SRsXre tR viEratiRn FaXses ERth vasFXlar and neXral disRrders. InvRlvement RI arms maniIest as 
viEratiRn-indXFed Zhite Iinger �9:F� Rr hand-arm viEratiRn s\ndrRme �+A96�. In ����� GiRvanni /Rriga RI Ital\ 
Iirst reSRrted +A96 amRng stRne FXtters Xsing SneXmatiF hammers Rn marEle and stRne ElRFks.

7he\ sXIIered IrRm Iinger-ElanFhing attaFks similar tR the digital vasRsSastiF resSRnse tR FRld Rr emRtiRnal 
distress� desFriEed E\ Ra\naXd in ����. /ater in the 8.6� it Zas IRXnd tR resXlt IrRm dail\ Xse RI viErating 
SneXmatiF hand tRRls �air-hammers� E\ ZRrkers in limestRne TXarries RI Indiana.

The clinical symptoms for HAVs.

�. 7ingling and�Rr nXmEness in the Iinger�s� initiall\ - similar tR EXt nRt same as &arSel 7Xnnel 6\ndrRme.
�. As the e[SRsXre FRntinXes� the aSSearanFe RI a single Zhite Rr ElanFhed IingertiS RFFXrs - XsXall\� EXt nRt
alZa\s - in the SresenFe RI FRld.
�. :ith IXrther e[SRsXre� these attaFks inFrease in nXmEer� intensit\ and dXratiRn� esSeFiall\ in FRld FRnditiRns. In
the later stages� +A96 attaFk Zill RFFXr in all seasRns. 6imXltaneRXs FRmEinatiRn RI viEratiRn� FRld and niFRtine 
�IrRm smRking� are SartiFXlarl\ harsh sinFe all three tend tR aFt as s\nergistiF vasRFRnstriFtRrs. /ater stages RI 
+A96 are generall\ irreversiEle.
�. In e[treme and rare Fases� the lRss RI ElRRd sXSSl\ tR the Iingers Fan lead tR gangrene� ZhiFh ma\ reTXire
amSXtatiRn.

7he e[istenFe RI sensRr\ and vasFXlar FRmSRnents in +A96 led tR the adRStiRn RI the 6tRFkhRlm grading Eased 
Rn the sXEMeFtive histRr\ sXSSRrted E\ the resXlts RI FliniFal tests tR FlassiI\ the severit\.
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TaEle �� Stockholm workshop scale Ior classiIication oI hand- arm viEration syndrome

7here is strRng eSidemiRlRgiFal evidenFe that 
RFFXSatiRnal e[SRsXre tR :%9 is assRFiated Zith an 
inFreased risk RI lRZer EaFk Sain� sFiatiF Sain and 
degenerative Fhanges in the sSinal s\stem� inFlXding 
lXmEar interverteEral disF disRrders. 

Symptoms of Whole Body Vibration:

7here is a shRrtage RI FRnFlXsive evidenFe tR 
estaElish �� 7he SrREaEilit\ and e[tent RI viEratiRn-
indXFed inMXr\ and �� a deIinite dRse-resSRnse 
relatiRnshiS EetZeen ZhRle-ERd\ viEratiRn and 
inMXr\ Rr health damage. ResXlts IrRm 
eSidemiRlRgiFal stXdies� sXEMeFtive data� EiRd\namiF 
mRdels and knRZledge RI the Sh\siFal SrRSerties RI 
the ERd\ reveal ill eIIeFts RI :%9. 7hese FRnstitXte� 

i� 'iseases of spinal Folumn� 7hese are ver\
FRmmRn and assRFiated Zith lRng-term e[SRsXre tR 
ZhRle-ERd\ viEratiRn. 7he EaFk is esSeFiall\ sensitive 
tR the �-� +] viEratiRn range. :%9 e[SRsXre has 
Eeen linked tR severe lRZer EaFk Sain �lXmEar sSine� 
and degeneratiRn� EXFking� sliSSing RI the lXmEar 
disFs.&hrRniF e[SRsXre tR :%9 takes sRme time 
EeIRre lRZer EaFk SrRElems develRS. 3RRrl\ 
designed vehiFle seats� aZkZard SRstXres and 
manXal FargR handling in additiRn tR :%9 e[SRsXre 
tend tR aggravate lRZer EaFk Sain s\mStRms. 7here 
is a higher risk RI variFRse veins� menstrXal disRrders� 
SrRneness tR aERrtiRn and h\Seremesis gravidXm in 
ZRmen e[SRsed tR :%9. FXrther� there is a distinFt 
inFrease in ElRRd vRlXme dXring the Shases RI 
RvXlatiRn and menstrXatiRn.

Whole Body Vibration:

7he mRst SrRnRXnFed lRng-term eIIeFt RI ZhRle-
ERd\ viEratiRn is the damage tR the sSine. In the 
sSinal regiRn is the mRst IreTXentl\ aIIeFted is the 
lXmEar Sart� Zhere sSinal deIRrmatiRn� lXmEagR 
and sFiatiFa Fan develRS. Other Rrgans s\stems� 
sXFh as SeriSheral and aXtRnRmiF nervRXs� 
vestiEXlar� vasFXlar� digestive and reSrRdXFtive 
Rrgans are alsR liaEle tR Ee aIIeFted. 

'amage tR the ERd\ IrRm e[SRsXre tR viEratiRn 
deSends Rn�

�. /ength RI e[SRsXre time
�. 7he IreTXenF\ RI viEratiRn� MagnitXde
�. AmSlitXde

9iEratiRn transmitted tR the ERd\ thrRXgh the 
sXSSRrting sXrIaFes sXFh as Ieet� EXttRFks Rr EaFk is 
knRZn as ZhRle- ERd\ viEratiRn �:%9�. 7here are 
variRXs sRXrFes RI :%9 in the mining indXstr\� sXFh 
as the seat-transmitted viEratiRns IrRm dXmSer� 
dR]er� shRvel� EaFkhRes� lRad-haXl-dXmS vehiFles 
�/+'�� rRad graders� etF.� 

:%9 transmitted thrRXgh Ieet Zhile standing Rn Rr 
mRving near viErating maFhines like variRXs t\Ses RI 
FrXshers� viErating sFreen Rr Zhile RSerating Fertain 
t\Ses RI lRaders� drilling rig� RSerating IrRm 
standing Rn FentriIXge tank� mXd SXmS� shale 
shakers.



ii) Digestive system diseases are RIten REserved in SersRns e[SRsed tR ZhRle-ERd\ viEratiRn Rver a lRng SeriRd
RI time. 7his is dXe tR resRnanFe mRvement RI the stRmaFh at IreTXenFies EetZeen � and � +].
iii� 3rRlRnged e[SRsXre tR ZhRle-ERd\ viEratiRn at IreTXenFies EelRZ �� +] aIIeFts FardiRvasFXlar s\stem and
resXlts in h\ServentilatiRn� inFrease in heart rate� R[\gen intake� SXlmRnar\ ventilatiRn and resSiratRr\ rate

Conclusion:

�. 7here is laFk RI aZareness aERXt viEratiRn ha]ard and its ill eIIeFts. 7his needs tR Ee reFtiIied.
�. 7he e[aFt nXmEer RI Oil mine ZRrkers RFFXSatiRnall\ e[SRsed tR viEratiRn is nRt knRZn. (stimated nXmEer
ma\ Ee in lakhs.
�. 7here is an Xrgent need tR investigate the SRSXlatiRn sXIIering IrRm viEratiRn e[SRsXre aERve saIe limits and
its ill eIIeFts Rn their health.
�. 7he FliniFal SresentatiRn RI +A96 in India is nRt the FlassiFal 9:F. 6XEFliniFal maniIestatiRns and dRse- 
resSRnse relatiRnshiSs need tR Ee ZRrked RXt IRr +A9 and :%9 in Indian miners.
�. Indian mining legislatiRn is nRt sSeFiIiF enRXgh tR develRS a deIinite strateg\ IRr evalXatiRn and FRntrRl RI
RFFXSatiRnal viEratiRn. 6SeFiIiF rXles Eased Rn Indian data need tR Ee Iramed.
�. 9iEratiRn mRnitRring shRXld Ee made mandatRr\ IRr all semi-meFhani]ed and meFhani]ed mines.
�. 7he eIIeFtive Za\ RI redXFing ha]ards RI the viEratiRns is thrRXgh SreFaXtiRns. 3reFaXtiRns against ha]ards RI
viEratiRn�
a. 'R rRXtine mediFal FheFk-XSs RI emSlR\ees IRr the earl\ deteFtiRn RI +A96
E. /imit time sSent E\ emSlR\ees Zith viErating tRRls�viErating sXrIaFe
F. (nsXre the viErating eTXiSment are Zell maintained tR redXFe e[Fess viEratiRn
d. &reating aZareness amRng emSlR\ees.
e. 8se RI SrRteFtive eTXiSment·s like viEratiRn damSing seats� viEratiRn damSing Sads etF.

�. NRise is the ha]ardRXs indXstrial SRllXtant FaXsing severe hearing lRss in ZRrkers RI ever\ FRXntr\ in the
ZRrld. 7he ZRrkers in indXstries like mining� FRnstrXFtiRn� Srinting� saZ mills� FrXshers� etF are at risk. :Rrkers 
are e[SRsed tR high levels RI nRise thrRXghRXt their liIetime RI ZRrk� EXt there are ver\ IeZ NI+/ stXdies in 
India tR shRZ its SrevalenFe.
�. AZareness shRXld Ee Freated amRng ZRrkers aERXt the harmIXl eIIeFts RI nRise Rn hearing and Rther ERd\
s\stems E\ imSlementing edXFatiRn and training SrRgrams.
��. ResearFh stXdies are needed tR knRZ the e[aFt SrevalenFe RI NI+/ amRng variRXs indXstries in India.
��. A natiRnal SrRgram shRXld Ee estaElished FRnsidering the amRXnt RI damage the NI+/ FaXses tR the TXalit\
RI liIe RI ZRrkers. 7he eIIeFtive Za\ RI FRntrRlling NI+/ is nRise level redXFtiRn and SrRteFting the ZRrker IrRm 
ha]ardRXs nRise at the ZRrkSlaFe. 7he variRXs RStiRn RI nRise level redXFtiRn inFlXde ma\ inFlXde�

�. 7he Iirst and simSle Za\ tR FRntrRl the nRise is thrRXgh insXlatiRn.
�. RegXlar maintenanFe and REservanFe RI eTXiSment tR redXFe the nRise E\ reSlaFing Eearings and
tightening RI all lRRse Sart ZhiFh Fan viErate and Freate e[tra nRise.
�. &hRRsing a TXieter manXIaFtXring SrRFess and eTXiSments Zhere SRssiEle �e.g. '& (ngines� %Xsh Eearing�
�. 3Xtting silenFers Rn the e[haXst RI the variRXs IlRZ maFhines.
�. OSerating eTXiSments at RStimXm level rather than at higher levels ZhiFh inFreases the nRise levels.
�. 7he SreFaXtiRns that mXst Ee taken IrRm ERth the sides RI the emSlR\ee and the emSlR\er
�. FreTXent mRnitRring RI sRXnd levels in Zhere there is FRnsistent high sRXnd level.
�. 3rRviding the ZRrkers Zith variRXs t\Se RI hearing SrRteFtiRn deviFes� 33(s as Zell as training in the
seleFtiRn� Iitting� Xse� reSair and reSlaFement RI hearing SrRteFtRrs.
�. &reating aZareness amRng the emSlR\ees aERXt NRise-indXFed hearing lRss�NI+/�
��. FreTXent mandatRr\ aXdiRmetriF testing RI emSlR\ees IRr earl\ deteFtiRn.
��. 7he ZRrkers mXst alsR tr\ tR redXFe the nRise level dXring their RII ZRrking hRXrs Zhen nRt neFessar\.

Compensation: Nearl\ � EilliRn dRllars has Eeen Said in the 8.6 as FRmSensatiRn IRr NI+/ in the last � deFades.

In India� it Zas in ���� that the Iirst Fase gRt FRmSensatiRn� althRXgh� it Zas FRmSensaEle sinFe ���� thrRXgh 
the (mSlR\ees 6tate InsXranFe AFt ������. AZareness mXst Ee Freated amRng ZRrkers aERXt the harmIXl eIIeFt 
NI+/ FRXld have Rn their lives.
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Way forward

In the Sast �� \ears� FXrative treatment RI NI+/ and +A96 have Eeen e[SlRred EXt as \et nR SrRmising resXlts 
have Eeen IRXnd. As the\ are irreversiEle RnFe RFFXrred� the Eest aSSrRaFh is SreventiRn thrRXgh taking 
SreFaXtiRns� imSlementing standard rXles and regXlatiRn� e[SansiRn RI training SrRgrams tR Freate aZareness 
and SeriRdiF mandatRr\ health teat IRr earl\ deteFtiRn RI these diseases.
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Ethical concerns and limitations of the study

NR standard SXElished data availaEle Rn :hRle ERd\ 9iEratiRn 	 OFFXSatiRnal NRise indXFed hearing lRss in 
India. 
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Present scenario

7R date� the &it\ Gas 'istriEXtiRn �&G'� FRmSanies 
Xse the serviFes RI man\ vendRrs and FRntraFtRrs tR 
SrRvide 3NG FXstRmer FRnneFtiRns� inFlXding 
metering� installatiRn� Sa\ments and serviFing 
FRnneFtiRns Rver their liIetime.

'RmestiF FXstRmers IRr an\ &G' is its largest 
FRnstitXent in terms RI nXmEers� and thXs� an 
endXring sRlXtiRn IRr its FXstRmer Ease is neFessar\ 
IRr FXstRmer FentriF serviFes.

FRllRZing �th-��th rRXnds RI &G' aXthRri]atiRn� 
Zith aERXt ��� milliRn SrRMeFted dRmestiF 3NG 
FRnneFtiRns sSread aFrRss metrRSRlitan� XrEan� semi 
XrEan 	 rXral areas� managing all this ZRXld 
EeFRme a Eig Fhallenge IRr all &G's.

MRreRver� the dRmestiF segment generates the least 
revenXe and Fash IlRZ IRr an\ &G'� thXs 
neFessitating a lRZ FRst-tR-serve mRdel.

A unique approach

Generall\� the &G' market RSerates in a traditiRnal 
Za\ RI SrRFXrement RI meters� material IrRm 
manXIaFtXrers� e[eFXtiRn E\ Iield FRntraFtRrs and 
SXrFhase RI sRItZare sRlXtiRns IrRm third Sarties tR 
deliver FXstRmer FentriF serviFes and manage the 
revenXe serviFes thrRXgh diIIerent serviFe SrRviders. 
6eFXre Meters Fame Zith a XniTXe aSSrRaFh E\ 
amalgamating all these ZRrks in Rne Easket in its 
RIIering. 7his sXSSl\� serviFe and sRlXtiRns 
SrRSRsitiRn Zas RIIered tR a &G'.

The New, Better Approach to Manage Domestic Connections in 
City Gas Distribution – A Case Study

Secure Meters Limited

Patranjan Bhattacharya

7he &G' had entered gas distriEXtiRn sSaFe Zith an 
RSen mind and Zas read\ tR e[Seriment. 7he\ 
deFided tR RSt IRr an aSSrRaFh ZhiFh Fan enaEle 
them tR FRlleFt mRne\ IRr gas in advanFe� Zill have 
less deSendenF\ Rn mXltiSle FRntraFtRrs IRr sXSSl\ 
and serviFes� and Zill redXFe SaSerZRrk IRr diIIerent 
serviFes.

What did we do?
7he sFRSe RI ZRrk handled E\ 6eFXre Meters 
inFlXded

� NeZ FRnneFtiRn management
� 'emand assessment� FXstRmer aFTXisitiRn�

enrRllment
� 6XSSl\ RI SreSaid G�.� gas meter Zith %lXetRRth

teFhnRlRg\ IRr dRmestiF 3NG FRnneFtiRn
� 6XSSl\ RI all assRFiated material IRr dRmestiF 3NG

FRnneFtiRn
� InstallatiRn� testing and FRmmissiRning RI dRmestiF

3NG
� Material inventRr\ management s\stem
� Reading meters SeriRdiFall\
� Field IRrFe management
� (staElishment RI FXstRmer relatiRnshiS

management �&RM� s\stem
� &XstRmer management serviFes
� (staElishment RI FXstRmer Sre-Sa\ment vending

s\stem
� &XstRmer revenXe management
� I7 InIra estaElishment and maintenanFe
� (staElishing and RSerating ��;� FXstRmer Fare

Fentre
� &XstRmer mREile aSS IRr FRnsXmStiRn mRnitRring

and tRS-XS
� %�% integratiRn Zith &G' s\stem
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Uniqueness of the solution

Pre�pa\ment
At the heart RI the s\stem lies SreSa\ment metering ² RIIering advanFe 
Sa\ment tR the &G' Zith ]erR deEt and nR reFRver\ hassles. 7he &G' is 
assXred RI their FXstRmer Sa\ments. 3ast e[SerienFe RI hXge Ead deEts 
in XrEan 	 semi XrEan areas in Rther Xtilit\ sSaFe like eleFtriFit\ disFRms 
has made them mRve aZa\ IrRm SRstSaid tR SreSaid sRlXtiRn. 3reSaid 
gas metering IRr &G's IrRm da\ Rne helSs them avRid the deEt traS and 
dRes aZa\ Zith man\ Sa\ment related EXsiness SrRFesses.  

ChoiFe of pa\ment meFhanism for Fustomers

6eFXre has alsR tied XS Zith Sa\ment gateZa\s IRr Rnline Sa\ment 
IaFilitatiRn� IaFilitating Rnline Sa\ments thrRXgh mREile aSS and Rver the 
internet.

7he serviFes are s\stem driven and lRg all FXstRmer interaFtiRns ZhiFh helS in hassle Iree serviFes. A s\stem 
driven ZRrkIlRZ-Eased aFtivit\ list IRr all lRgs� reTXests and SrRFesses ensXre minimXm manXal interventiRn 
and a SaSerless FRnFeSt.

7he FXstRmer is alsR greatl\ IaFilitated as the\ Fan direFtl\ get all inIRrmatiRn in mRnetar\ terms thrRXgh their 
mREile aSS. 7he meter alsR stRres mRnthl\ snaSshRt RI histRriFal mRnthl\ readings ZhiFh helSs in gas 
reFRnFiliatiRn.

:e alsR have tied XS Zith &RmmRn 6erviFes &enter �&6&� RI the GRvernment RI India IRr IaFilitating RIIline 
Sa\ment E\ FXstRmers thrRXgh its San-India netZRrk RI mRre than ������� Fentres. 7his allRZs a hXge aFFess 
tR FXstRmers IRr making RIIline Sa\ments.

Custom built (RP s\stem

A hRme-grRZn IXll\ FXstRmised Sre-
Sa\ment and &RM s\stem e[FlXsivel\ 
develRSed IRr gas serviFes IXrther ensXres 
that eaFh small SrRFess and sXE SrRFess is 
aFFRXnted IRr.

Operational practices

8se of 7eFhnolog\

MRst RI the SaSerZRrk related RSeratiRns are digitised. 7aE Eased registratiRn� digital stRrage RI teFhniFal 
IeasiEilit\ RI FRnneFtiRn� FXstRmised kit SreSaratiRn IRr FXstRmer installatiRn and ZRrkIlRZ Eased nRtiIiFatiRn 
thrRXgh mREile aSS tR the installer IRr installatiRn helS in TXiFk inIRrmatiRn IlRZ� remRves dXSliFatiRn RI ZRrk� 
Srevents errRrs and helSs all relevant stakehRlders sta\ Rn the same Sage at all times.

9RiFe RI Indian Oil 	 Gas IndXstr\

�� ASril - -Xne ���� _ 9Rl. �� IssXe �



On ground practices 

Customised PN* Van and Custom built trolle\s for material handling

A FXstRm-EXilt van Zith raFk-
Eased stRrage has Eeen 
designed. It helSs in stRring 
standard kits SreSared IRr 
individXal FXstRmers. &XstRm kits 
are SreSared in advanFe� Eased 
Rn FXstRmer IeasiEilit\� this 
avRids the need IRr SreSaring a 
kit at site� thXs sSeeding XS the 
installatiRn SrRFess.

Pre�fabriFated FonFept
3iSes Xsed IRr installatiRn are 
Sre-IaEriFated Xsing an aXtR 
thread FXtting maFhine and SXt 
in kits tR ease the installatiRn at 
site.

CGD portal

A XniTXe SRrtal has Eeen Freated 
IRr the &G'� ZhiFh keeSs them 
XSdated Rn all the ZRrks related 
tR FXstRmer RnERarding� 
IeasiEilit\� FRnneFtiRns� FRmSlaint 
handling� Sa\ment FRlleFtiRn and 
Rther RSeratiRns.

In a nXtshell� the ZhRle s\stem is designed and ZRrks in a Za\ that the &G' dRes nRt have tR engage Zith a 
lRng list RI FRntraFtRrs� meter SrRviders�   eTXiSment SrRviders�  sRItZare  sRlXtiRn SrRviders� serviFe agenFies 
etF. tR SrRvide all FXstRmer FentriF serviFes� their Rnl\ SRint RI FRntaFt 	 resSRnsiEilit\ is Rne FRmSan\ - 6eFXre 
Meters. MRreRver� amalgamatiRn RI all the serviFes intR Rne Easket ensXres FRsts are FRntrRlled and FXstRmer 
¶FRst tR serve· is minimi]ed 	 imSrRves RSeratiRnal eIIiFienF\ RI dRmestiF 3NG eFRs\stem. 6imilar RSeratiRns 
Zere FRmmenFed tZR \ears EaFk in a &G'� and nRZ rXnning in �� tRZns RI IRXr states.  

Patranjan Bhattacharya joined Secure Meters Limited in ���� and is currently working as a solution specialist Ior utility services 
Ior gas, electricity and water. +e has worked in various diversiIied areas throughout his career like product management, 
application engineering and Eusiness development and has Eeen responsiEle Ior diIIerent metering products, solution and 
services delivery to utilities.Patranjan is a B-Tech in Electrical Engineering Irom IIT, .haragpur and has more than �� years 
industry experience. 
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Brief: NatXral gas transmissiRn and distriEXtiRn 
SiSeline netZRrk are Xtili]ed tR deliver natXral gas 
IrRm the SrRdXFtiRn SRints tR the FRnsXmers. 7R 
knRZ the natXral gas netZRrk EehaviRr� it is 
neFessar\ tR simXlate and anal\]e the SiSeline 
netZRrk. Man\ a times� the large FRmSle[ SiSeline 
netZRrk reTXires hXge data SRints tR simXlate the 
FRmSlete SiSeline netZRrk thrRXgh traditiRnal 
engineering aSSliFatiRns and thXs the need arises tR 
simXlate the SiSeline IlRZs Eased Rn histRriFal 397 
and TXalit\ data. 

Managing a gas transSRrt netZRrk is a FRmSle[ 
SrRElem EeFaXse RI the nXmEer RI SRssiEilities RI 
rRXting the gas thrRXgh the SiSes. 7he mRst 
imSRrtant aim in this kind RI s\stems is tR IXlIill the 
demand Zithin the SressXre ERXnds. A gas netZRrk 
EasiFall\ FRnsists RI several FRntrRllaEle elements 
sXFh as FRmSressRr statiRns and FRntrRl valves that 
are FRnneFted via SiSes. In a t\SiFal SrRElem� the 
IlRZ rate and SressXre in Rne nRde is knRZn �sRXrFe 
nRde�� and it is reTXired tR Iind the IlRZ rates and 
SressXres at all the Rther nRdes. FRr a lRRSed 
s\stem� the direFtiRn element IRr IlRZ is imSRrtant. 
In the SiSes RI the netZRrk� the SressXre RI IlRZing 
gas deFreases dXe tR the IriFtiRn Zith the Zalls RI 
the SiSes. 7his SressXre lRss makes mRre diIIiFXlt tR 
gXarantee the seFXrit\ RI sXSSl\� tR meet the 
demand at the e[it SRints Zith gas sXSSlied at the 
entr\ SRints Zithin the SressXre ERXnds. 7he FXrrent 
IrameZRrk RI management RI natXral gas SiSeline 
s\stems� Eased Rn RII-line simXlatiRn� is IaFing 
Fhallenges  EeFaXse  RI   the  inFreasing  FRmSle[it\� 

Natural Gas Pipeline Operations through Data Analytics
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XnFertaint\� and several time-deSendent IaFtRrs. 7R 
Ee eIIeFtive� it reTXires FRmSrehensive knRZledge RI 
s\stem FharaFteristiFs� aFFXrate initial and ERXndar\ 
FRnditiRns. OII-line simXlatiRn is t\SiFall\ aSSlied IRr 
the anal\sis� deFisiRn sXSSRrt and RStimi]atiRn RI 
SiSeline netZRrks. Man\ eIIRrts have Eeen made IRr 
the imSrRvement RI the nXmeriFal mRdels and 
mRdel sRlvers. 6Rme XnFRnventiRnal RII-line 
simXlatiRn methRds have alsR Eeen develRSed. 
+RZever� an aFFXrate simXlatiRn reTXires e[aFt 
FRnditiRns� e.g.� FRmSrehensive s\stem 
FharaFteristiFs� aFFXrate initial states� and imSRsed 
ERXndar\ FRnditiRns. FXrthermRre� RII-line 
simXlatiRn has diIIiFXlties in aFFRXnting IRr the time-
deSendent IaFtRrs RI the s\stem d\namiFs and in 
treating the XnFertainties in the mRdel and its 
Sarameters. Finall\� the FRmSXtatiRnal EXrden Fan 
Ee TXite signiIiFant IRr FRmSle[ SiSeline netZRrks. 

7R RverFRme this FRmSXtatiRnal EXrden� Ze REserve 
that the innRvatiRns ErRXght E\ artiIiFial intelligenFe� 
maFhine learning and Eig data are Fhanging the 
visiRn RI traditiRnal energ\ indXstr\. In natXral gas 
SiSeline netZRrk s\stems� large amRXnts and variRXs 
t\Ses RI data RI RSeratiRn� deviFe statXs and gas 
FRnsXmStiRn are generated and FRlleFted E\ 6&A'A 
�6XServisRr\ &RntrRl and 'ata AFTXisitiRn� s\stems. 
NRZ-a-da\s it is almRst mandatRr\ that natXral gas 
transmissiRn FRmSanies· setXS 6&A'A netZRrk tR 
mRnitRr 	 FRntrRl the RSeratiRns RI their SiSeline 
netZRrk.� &entrali]ed 6&A'A s\stem setXS IRr all 
trXnk and regiRnal SiSelines inFlXdes IrRnt-end 
SrRFessRrs servers �F(3� tR SRll the RemRte 7erminal 
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8nits �R78s� Rn dXal Fhannel �Srimar\ and health� alRng the SiSeline. 7he main SriRrit\ in the SiSeline netZRrk 
mRdeling is tR FalFXlate vRlXmetriF IlRZ rate in SiSeline and SressXre at the netZRrk nRdes �Rr SressXre drRS in 
SiSeline�. 3rimaril\� the SiSeline RSeratRrs are alZa\s lRRking IRr a Za\ tR FalFXlate the vRlXmetriF IlRZ rate and 
SressXre� and the relatiRnshiS EetZeen these tZR Sarameters.

In natXral gas SiSeline netZRrks� the IXtXre states RI the FRmSRnents and the s\stem d\namiFs deSend Rn the 
SreviRXs state histRr\ and e[ternal distXrEanFes. %eFaXse RI the FRmSle[ s\stem strXFtXre RI the SiSeline 
netZRrk and the FRmSle[ transient SrRFess RI gas IlRZ in the SiSelines� traditiRnal maFhine learning methRds 
have diIIiFXlties in aFFXratel\ regressing the d\namiF EehaviRrs RI FRmSle[ gas SiSeline netZRrks. 7he 
aSSliFatiRn IRr the anal\sis RI the d\namiFs RI a FRmSle[ SiSeline netZRrk needs tR Ee IXrther e[SlRred. Man\ 
IaFtRrs mXst Ee FRnsidered in designing a mRdern SiSeline s\stem. 7hese inFlXde the natXre and the vRlXme RI 
gas tR Ee transmitted� the length and the si]e RI the SiSeline� the RSerating temSeratXre and SressXre� the t\Se 
RI terrain tR Ee FrRssed� the t\Se RI gas SrRdXFed� SrRFess Slant RSerating FRnditiRns� Slant lRFatiRn� the 
elevatiRn Fhange Rver the rRXte� and sR Rn. AmRng these� the SressXre drRSs alRng the SiSe and the TXantit\ RI 
natXral gas that IlRZs thrRXgh the SiSe are the mRst imSRrtant RI the Iirst items RI inIRrmatiRn reTXired IRr 
design. FlRZ RI natXral gas in SiSelines is deSendent XSRn Re\nRlds nXmEer� IriFtiRn IaFtRr� SiSe rRXghness� 
SiSe diameter� SiSe length� temSeratXre� SressXre� SressXre drRS and gas SrRSerties. AFFXrate SrediFtiRns are 
reTXired IRr RStimXm design. FRllRZing are the steSs� as deSiFted in the IigXre �� tR Ee adRSted IRr a deeS 
learning-Eased methRd tR SrediFt s\stem d\namiF EehaviRr and FRmSRnent states in large� FRmSle[ natXral gas 
SiSeline netZRrks.

� 'ata TXalit\ imSrRvements Z.r.t RXtlier identiIiFatiRn� aEnRrmal data aXtR-FRrreFtiRn
� 3ressXre� FlRZ� InventRr\ �/ine SaFk� either Rn sXSSl\ side Rr distriEXtiRn side
� 3erIRrm Zhat-iI anal\sis Rn an\ RI the inSXt Sarameters tR anal\]e the imSaFt Rn RXtSXt Sarameters
� 6hRZ alert� in advanFe� IRr e[SeFted disrXStiRns and variatiRns IRr a given SiSeline seFtiRn
� 3rRvide gas sRXrFing Rr inSXt RSeratiRnal Sarameter reFRmmendatiRns tR maintain inventRr\ �line SaFk�

Finall\� a methRd IRr natXral gas SiSeline d\namiF EehaviRr SrediFtiRn is develRSed. 7he deeS learning methRd 
shRZs a staEle SerIRrmanFe Xnder diIIerent FRnditiRns and Fan SrRvide eIIeFtive inIRrmatiRn IRr deFisiRn 
sXSSRrt. It Fan aFFXratel\ SrediFt the s\stem resSRnses Xnder aEnRrmal FRnditiRns ZithRXt SriRr knRZledge� 
ZhiFh Fan helS tR imSrRve the eIIiFienFies RI Sreventive aFtiRns and tR redXFe SRtential lRsses. 7R sRme e[tent� 
this ZRrk Saves the Za\ IRr the aSSliFatiRn RI deeS learning tR FRmSle[ gas transmissiRn s\stems. Indeed� this 
ZRrk shRZs that deeS learning is ver\ SRZerIXl in learning the FRmSle[ d\namiF IeatXres RI gas SiSeline 
netZRrks� ZhiFh is FrXFial IRr demand-side management� deteFtiRn and earl\-Zarning� deFisiRn sXSSRrt and sR 
Rn.

A SrediFtiRn mRdel� Eased Rn real-time data� is develRSed E\ FRmEining a IRreFasting mRdel Zith a neXral 
netZRrk la\er. 7R redXFe the SrRElem si]e� strXFtXral FRntrRllaEilit\ theRr\ Zas aSSlied IRr seleFting the inSXt 
data mRst relevant IRr SrediFtiRn� and a data ZindRZ has Eeen Xsed tR Freate a SrRSer ´memRr\µ IRr the deeS 
learning mRdel. 7he aFFXraF\ RI SrediFtiRn RI the deeS learning mRdel has Eeen veriIied E\ EenFhmarking 
against neXral netZRrk and IRreFasting mRdel� Rn a Fase RI a mXlti nRde FRmSle[ gas SiSeline netZRrk. 7he 
eIIeFtiveness RI the SrRSRsed IrameZRrk has Eeen anal\]ed and  veriIied IrRm mXltiSle SersSeFtives� i.e. t\Se 
RI inSXt� length RI SrediFtiRn time and level RI nRise�  Zith resSeFt tR a relativel\ FRmSle[ gas SiSeline netZRrk.

)igure �� Data Analytical steps to predict pipeline Ilows
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7R anal\]e the deeS learning methRd IRr aEnRrmal 
FRnditiRns� three sFenariRs Zere FRnsidered. 7he 
resXlts shRZ that the SrRSRsed deeS learning mRdel 
Fan aFFXratel\ FaStXre the evRlXtiRn RI s\stem 
FRnditiRns Xnder diIIerent aEnRrmal Fhanges. 7he 
average aFFXraF\ RI SrediFtiRn RI the ZRrking 
FRnditiRn Zithin �� h is signiIiFantl\ higher than �.�. 
%esides� the deeS learning mRdel Sresents rREXst 
SerIRrmanFes and Fan maintain the high level RI 
aFFXraF\ even Xnder a relativel\ high level RI nRises 
�IrRm��.�� tR��.��  RI  the    nRminal   valXes      
RI inSXt data�. AlsR� the given Xse  Fase inFlXdes the 

IlXFtXatiRns�events in gas sXSSl\ at sXSSl\ lRFatiRns� 
FRmSressRrs statiRns� FXstRmers and variRXs 
transmissiRn MXnFtiRns� ZhRse ZRrking FRnditiRns 
are Fhanging aFFRrding tR SredeIined rXles� and the 
resXlts shRZ that the develRSed methRd Fan make 
gRRd SrediFtiRns Zith Fhanging ZRrking SressXres 
at these lRFatiRns.

$fter development of data anal\tiFs�based 
pipeline operations model, Ze Fan definitel\ sa\ 
Zith assertion that the an\ outFome out of an\ 
untoZard event in pipeline operations is not 
learned� it is predetermined�

Naveen SiNNa
Oil & Gas SuEject Matter Expert

Naveen has �� years oI experience in Energy Sector domain with Iocus on use oI technology Ior supply chain, 
ManuIacturing Operations, Business development, Marketing & Sales, Overall Program and Project Management & 
Execution
Naveen has spent years in India·s largest state-owned natural gas processing and distriEution company in India as 
well as worked with Eiggest IT services and product majors
Naveen has successIully managed and delivered diversiIied IT projects in Oil and Gas sectors covering entire value 
chain Irom production till retail oI Iinished products. 
+e has delivered many meaningIul engagements around Advance Analytics, MES, Business Consulting, ERP, etc. 
+e has spoken widely in diIIerent industry Iorums on varied topics on Analytics – ArtiIicial Intelligence, MES, IOT,, 
Data Mining, etc.



+\drRgen is the smallest and the lightest element 
Rn earth and availaEle in aEXndanFe in air and 
Zater. OXr task is tR harness the SRtential availaEle 
in RXr earth tR meet RXr energ\ needs in the 
Fleanest SRssiEle manner. Green +\drRgen ZhiFh is 
SrRdXFed IrRm eleFtrRl\sis SrRFess as nRrmal 
h\drRgen EXt the IXel Xsed tR SRZer the SrRFess is 
REtained IrRm reneZaEle energ\ sRXrFes like Zind� 
sRlar and h\drR ²SRZer. 7hXs� the FarERn emissiRns 
in the ZhRle SrRFess is minimi]ed leading tR a 
Fleaner envirRnment.

A lRt RI researFh is gRing Rn arRXnd the ZRrld Rn 
+\drRgen SrRdXFtiRn� stRrage and transSRrtatiRn 
ZhiFh invRlves a lRt RI Erain-stRrming tR minimi]e 
FRsts. First tR get reneZaEle energ\ sRXrFes ZhiFh 
Zill Ee Xsed in eleFtrRl\]ers tR SrRdXFe green 
h\drRgen� then stRring h\drRgen in FRmSressed gas 
IRrm Rr liTXid IRrm � -��� deg &elsiXs� in Fr\RgeniF 
FRntainers and then transSRrting the same tR SlaFes 
RI end Xsage invRlves a lRt RI FRsts and Fare. It alsR 
invRlves trained SersRnnel tR handle the ver\ vRlatile 
gas. FRr riFh FRXntries like 86A� (8 FRXntries and 
RXssia� the ZhRle SrRFess ma\ Ee a small 
SerFentage RI their G'3 EXt IRr emerging 
eFRnRmies like India� 3akistan� AIriFan FRXntries and 
even 6RXth AmeriFan FRXntries� the FRsts invRlved 
are a sXEstantial Sart RI their G'3. :e need tR have 
a Sarit\ Zherein all FRXntries riFh and SRRr ma\ 
Xtili]e their resRXrFes tRZards a FRmmRn gRal RI 
making RXr Slanet FarERn neXtral.

Green Hydrogen – The Next Generation Fuel

Hindustan Petroleum Corporation Limited

Barunava Banerjee
&hieI Manager ² 'istriEXtiRn� (=�

6R� there alZa\s lies a tXssle EetZeen making a 
FRstl\ Fleaner IXel Rr FRntinXe deSendenFe Rn RXr 
traditiRnal IRssil IXels� thermal SRZer and atRmiF 
SRZer� ZhiFh invRlve less FRsts� less inIrastrXFtXre 
develRSment and alsR less lRgistiF FRsts. -Xst like RXr 
Sresent reIineries ZhiFh SrRdXFe M6� +6'� 6.O� /3G� 
Ze need tR have a Fentral hXE Zhere +\drRgen is 
SrRdXFed. AIter that Ze Fan transSRrt the same in 
FRmSressed gas IRrm Rr liTXid IRrm tR the end Xser 
SRints. 6Rme e[Serts sXggest that instead RI a 
Fentral hXE� Ze shRXld have mXltiSle SrRdXFtiRn 
Xnits at the Xser SRints ZhiFh Zill redXFe the 
transSRrtatiRn FRsts. %Xt this has a dis-advantage RI 
making availaEle reneZaEle energ\ sRXrFes at that 
SRint RI manXIaFtXre SlXs land availaEilit\ and 
skilled laERXr SRtential at thRse Xnits. 6R� several 
stXdies are gRing Rn tR RStimi]e the lRgistiF FRsts RI 
REtaining Flean green h\drRgen at the Slant sites 
Zhere it Fan Ee Xsed Rn a large sFale.

7he Flimate Fhange Satterns REserved arRXnd the 
ZRrld have aZakened the ZRrld leaders tR searFh IRr 
Za\s and means tR make RXr envirRnment Fleaner� 
greener and  &arERn-emissiRn Iree tR enaEle RXr 
ne[t generatiRn tR lead a mRre health\ liIe. In this 
FRnte[t several sXstainaEilit\ ZRrkshRSs have Eeen 
FRndXFted ZRrld-Zide tR Iind RXt SrRFesses in the 
redXFtiRn RI harmIXl gases in Ril reIineries� FhemiFal 
and Iertili]er Slants and several Rther indXstrial Xnits. 
6Fientists are RI the RSiniRn that tR redXFe FarERn 
emissiRns  and  harmIXl  gases  tR  Ee emitted in the 
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atmRsShere� Ze need an energ\ sRXrFe ZhiFh is ERth in aEXndanFe and makes the envirRnment Fleaner  and 
FhemiFal Iree. 7his is Zhere the imSRrtanFe RI h\drRgen as IXel is Eeing advRFated E\ Rne and all sSeFiall\ the 
Green +\drRgen ZhiFh Zill redXFe the harmIXl emissiRns in RXr IaFtRries and enaEle the R]Rne la\er tR Ee less 
FRrrRded� thXs leading tR a mXFh Fleaner air tR Ereathe and redXFtiRn in the Zarming RI the Slanet (arth  as a 
ZhRle. All glREal FRmSanies are attaFhing great imSRrtanFe Rn 6XstainaEilit\ reSRrts ZhiFh SrediFt the health RI 
these FRmSanies in the ne[t �-� deFades.

7he need RI the hRXr is ´aFtiRnµ� all FRXntries have tR aFt Iast tR redXFe FarERn emissiRns tR make RXr Slanet a 
Fleaner� healthier SlaFe tR live in. A Fentrall\ sSRnsRred +\drRgen inIrastrXFtXre is reTXired in eaFh FRXntr\ sR 
that FRsts are minimi]ed and saIe SraFtiFes ma\ Ee IRllRZed tRZards a FRmmRn gRal RI ´Making Slanet (arth a 
healthier� niFer� greener SlaFe tR live inµ
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OXr ZRrld is in a transitiRn Shase as Iar as energ\ 
SreIerenFes are FRnFerned. An inTXest IRr 
envirRnment Iriendl\ energ\ sRXrFes is Eeing 
Xndertaken glREall\ tR minimi]e the greenhRXse gas 
emissiRn. India·s FRmmitment tRZards greener 
energ\ sRXrFes is evidenFed E\ GRI·s FRmmitment at 
GlasgRZ &O3 ��� tR redXFe the FarERn emissiRns� in 
a time ERXnd manner� E\ inFreasing the nRn-IRssil 
IXel energ\ FaSaFit\ and SrRgress tRZards FarERn 
neXtral and net-]erR emissiRns E\ ����.

The Mantra for Promoting Research & Development in Transmission & 
Distribution of Clean Energy

Pipeline Infrastructure Limited 

Neeraj Pasricha
9iFe 3resident ² RegXlatRr\ 	 %Xsiness 6XSSRrt

.eeSing in mind the FhemiFal FRmSRsitiRn RI 
+\drRgen and the FRnFRmitant FRmSle[ities sXFh as 
metal FRrrRsiRn� emErittlement� and leaks� Rne mXst 
ensXre saIe handling RI the same. 7he mRst standard 
RStiRn availaEle is Elending +\drRgen Zith natXral 
gas and Xtili]ing the FXrrent gas inIrastrXFtXre IRr 
delivering +\drRgen. NatXral gas transmissiRn and 
distriEXtiRn SiSeline inIrastrXFtXre Xtili]atiRn tR Farr\ 
SXre +\drRgen is teFhniFall\ IeasiEle and ma\ RIIer 
eFRnRmiF and develRSment advantages Rver 
EXilding neZ SiSelines. As Ser a stXd\ in German\� 
FRnverting e[isting natXral gas SiSelines intR 
dediFated +\drRgen SiSelines FRXld redXFe 
+\drRgen transmissiRn FRsts E\ ��� tR ��� 
FRmSared tR FRnstrXFting neZ +\drRgen SiSelines.  
+RZever� FRnverting e[isting inIrastrXFtXre as Zell as 
EXilding neZ +\drRgen SiSelines ZRXld IaFe market 
XnFertaint\ and lRgistiFal Fhallenge. An\ intrRdXFtiRn 
RI +\drRgen Elend FRnFentratiRn ZRXld reTXire 
e[tensive stXd\� testing and mRdiIiFatiRns tR the 
e[isting SiSeline mRnitRring and maintenanFe 
SraFtiFes �e.g.� integrit\ management s\stems�. 
6imilarl\� aFFeStaEilit\ RI higher +\drRgen 
FRnFentratiRn E\ the end-Xse eTXiSment RI the 
FXstRmer alsR needs tR Ee tested� stXdied and iI 
reTXired� mRdiIied. A gamXt RI ResearFh 	 
'evelRSment �R	'� aFtivities is in SrRgress glREall\� 
tR e[SlRre and address issXes and FRnFerns. 7hese 
aFtivities reTXire additiRnal FRst� and henFe the 
investments need tR Ee Zeighed against the EeneIit 
RI SrRviding a mRre sXstainaEle and lRZ-FarERn IXel 
tR FRnsXmers.

In this drive tR Saint the energ\ landsFaSe green� 
+\drRgen is Sla\ing a signiIiFant rRle.  As RI tRda\� 
all the maMRr FRXntries have�are Xndertaking a 
SlethRra RI researFh SrRMeFts tR make +\drRgen a 
FRmmerFial and eFRnRmiFal sXEstitXte IRr IRssil 
IXels. 7R integrate +\drRgen intR the Rverall energ\ 
mi[� it is imSerative IRr the eFRnRmies tR have 
sRlXtiRns tR IeZ Srimar\ Fhallenges sXFh as 
+\drRgen transSRrtatiRn� 6tRrage� 'istriEXtiRn� and 
(nd 8ser &RnsXmStiRn. 
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Gas transmissiRn SiSelines and distriEXtiRn netZRrk 
are regXlated aFtivities in India� Zith 3etrRleXm and 
NatXral Gas RegXlatRr\ %Rard �3NGR%� Eeing the 
regXlatRr\ aXthRrit\ IRr the same. %lending 
+\drRgen Zith natXral gas Rr FRnverting the natXral 
gas netZRrk tR transSRrt +\drRgen� is still at a 
nasFent stage and reTXires ERth researFh and 
IinanFial sXSSRrt.  In the Indian sFenariR� Zhere ERth 
e[Senses and revenXes are regXlated in gas 
transmissiRn and distriEXtiRn segment� highl\ 
mRtivating SRliFies are reTXired tR nRt Rnl\ 
reFRgni]e the FRst RI R	' aFtivities EXt alsR 
enFRXrage entities tR Xndertake the R	' SrRMeFts. 

GlREall\� regXlatRr\ and Iederal sXSSRrt is Sla\ing a 
FritiFal rRle in SrRmRting R	' IRr the transSRrtatiRn 
RI Fleaner IXels inFlXding Elended +\drRgen� 
FRnverting e[isting natXral gas SiSelines Rr 
distriEXtiRn netZRrk IRr SXre +\drRgen 
transSRrtatiRn and e[SlRring Rther lRZ FarERn 
energ\ RStiRns. 6everal SrRMeFts annRXnFed and 
initiated E\ diIIerent FRXntries are IRFXssing Rn 
Collaborating� neFessar\ Funding and .noZledge 
Sharing IRr SrRmRting R	' proMeFts� 

In 8.� OIIiFe RI Gas and (leFtriFit\ Markets �OIgem� 
regXlates gas transmissiRn and distriEXtiRn. In ����� 
OIgem intrRdXFed a neZ regXlatRr\ SriFe FRntrRl 
IrameZRrk Xsing RIIO mRdel- RevenXe set tR deliver 
strRng InFentives� InnRvatiRn and OXtSXts. 7R 
IXrther make InnRvatiRn a haEit� OIgem intrRdXFed 
NetZRrk InnRvatiRn &RmSetitiRn �NI&�� a sFheme 
Zherein NetZRrk /iFensee Fan SartiFiSate in the 
InnRvatiRn SrRMeFts. FXrther� tR stimXlate innRvatiRns 
in a strXFtXred and transSarent manner� OIgem alsR 
ErRXght in Gas NetZRrk InnRvatiRn &RmSetitiRn 
�NI&� GRvernanFe 'RFXment� setting RXt the 
regXlatiRn� gRvernanFe� and administratiRn RI the 
Gas NI&. All t\Ses RI innRvatiRns� inFlXding 
FRmmerFial� RSeratiRnal� and teFhniFal innRvatiRns� 
are eligiEle IRr the NI& FXnding iI the 3rRMeFt has the 
SRtential tR deliver lRZ FarERn and�Rr 
envirRnmental EeneIits tR the gas FXstRmers.  

8.6. 'eSartment RI (nerg\
s �'O(� +\drRgen and 
FXel &ell 7eFhnRlRgies OIIiFe �+F7O�� laXnFhed the 
+\%lend FRllaERrativel\ in ���� and FRRrdinates 
related ZRrk thrRXgh the 'O( +\drRgen 3rRgram.  
7he ke\ asSeFts RI +\%lend inFlXde material 
FRmSatiEilit\ R	'� teFhnReFRnRmiF anal\sis� and 
envirRnmental liIe F\Fle anal\sis. +\drRgen Materials 
�+-Mat� is leading the R	' Rn SiSeline materials 
Zithin 'O(
s +\%lend initiative tR enaEle +\drRgen 
Elending in natXral gas SiSelines.

Collaboration: 

In 8.� FRllaERratiRn RI NetZRrk /iFensees Zith eaFh 
Rther and Zith NRn-NetZRrk /iFensees Rn SrRMeFts is 
enFRXraged as 3rRMeFt 3artners. 7he FRllaERrative 
aSSrRaFh enaEles stakehRlders tR ZRrk FlRsel\ Zith 
Rther Sarties in the gas sXSSl\ Fhain tR e[SlRre the 
teFhnRlRgiFal Rr FRmmerFial arrangements Eest 
address Fhanges� in netZRrk Xse and the 
FRntriEXtiRn the\ Fan make in IaFilitating lRZ FarERn 
and�Rr Zider envirRnmental EeneIits.  Other Sarties� 
sXFh as lRFal aXthRrities and Xniversities Fan alsR 
Farr\ RXt SilRt stXdies and these FRXld RIIer 
RSSRrtXnities IRr NetZRrk /iFensees tR get a Eetter 
Xnderstanding RI hRZ tR resSRnd tR these stXdies.
NatiRnal laERratRries Zithin the 8.6. 'eSartment RI 
(nerg\
s �'O(� sXFh as +-MA7 &RmSatiEilit\ 
&RnsRrtiXm� is leading the researFh and 
develRSment �R	'� Rn +\drRgen SiSelines IRr Rver 
a deFade� in FRllaERratiRn Zith Rther leading 
researFh grRXSs� indXstr\ memEers� nRn-SrRIit 
RrganisatiRn and aFademia thrRXghRXt the 8nited 
6tates.

Funding: 
OIgem·s RIIO mRdel in 8.� nRt Rnl\ reFRgni]es the 
InnRvatiRn FRst EXt alsR SrRvides IXnding tR sXFh 
SrRMeFts. FXnding Xnder NI& is aZarded thrRXgh an 
annXal tZR stage FRmSetitive SrRFess.  7his IXnding 
is reFRvered thrRXgh NatiRnal 7ransmissiRn 6\stem 
7ransSRrtatiRn �N76� &harges and transIerred tR the 
NetZRrk /iFensee�s� imSlementing the Zinning 
3rRMeFt�s�.

9ariRXs Iederal agenFies in 86A are IXnding the R	' 
initiatives IRr +\drRgen SiSeline materials� saIet\� 
and RSeratiRns IRr man\ \ears� making signiIiFant 
FRntriEXtiRns tR sXSSRrt their FRmmerFiali]atiRn and 
deSlR\ment. In -anXar\ ����� 'R( FXnding 
OSSRrtXnit\ AnnRXnFement �FOA� IRr +\drRgen 
SrRgram annRXnFed 86 � ��� milliRn IXnd IRr 
develRSment RI teFhnRlRgies that imSrRve the FRst 
and SerIRrmanFe �e.g.� resilienF\� reliaEilit\� saIet\� 
and integrit\� RI +\drRgen transSRrtatiRn 
inIrastrXFtXre� inFlXding SiSelines. 

7he 8nited 6tates· strateg\ IRr transitiRn tRZards 
envirRnment Iriendl\ IXels FRntinXes tR evRlve. 7he 
Xse RI +\drRgen as a IXel and indXstrial IeedstRFk is 
an imSRrtant element RI this strateg\. 7R address 
the teFhnRlRgiFal Fhallenges in transSRrting 
+\drRgen and IaFilitate researFh and develRSment 
in this Iield� the Iederal gRvernment is Sla\ing a 
signiIiFant rRle.

H\%lend b\ the Numbers ���M R	' Portfolio 
!�� partners � national labs 'uration of 
Current R	' ProMeFts� ���������
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Knowledge Sharing:

7he knRZledge aFTXired thrRXgh these SrRMeFts is 
disseminated sR that stakehRlders Fan gain Rn the 
rRlling-RXt RI sXFFessIXl SrRMeFts and sXEseTXent 
deliver\ RI netZRrk savings and�Rr FarERn and 
envirRnmental EeneIits. (ven Zhere SrRMeFts are 
deemed XnsXFFessIXl� NetZRrk /iFensees stand tR 
gain valXaEle knRZledge that FRXld resXlt in IXtXre 
netZRrk savings. 7he NetZRrk /iFensees have 
estaElished a SRrtal IRr sharing the learnings IrRm 
innRvative 3rRMeFts. 

Projects Funded in 2020 

7R invest in the researFh� 3NGR% Fan Xtilise the 
esFrRZ aFFRXnt IXnd Rr seek EXdget IrRm &entral 
GRvernment. Alternativel\� the reTXired IXnd ma\ Ee 
reFRvered alRng Zith transSRrtatiRn Fharges as 
allRZed E\ OIgem in 8.. 3NGR% Fan alsR Xse mi[ RI 
these sRXrFes deSending XSRn the amRXnt RI the 
R	' SrRMeFt.

7he shiIt tRZards +\drRgen Eased eFRnRm\ Fan Ee 
aFhieved Zith FRllaERratiRn amRngst all stakehRlders 
inFlXding researFh institXtes�laEs and Xniversities� 
material SrRdXFers� FXstRmers� Rther related 
gRvernment agenFies� etF. aSart IrRm aXthRri]ed 
entities. A FRllaERrative aSSrRaFh Zill enaEle a 
s\nerg\ EetZeen FRlleFtive knRZledge and e[Sertise� 
thXs ensXring SrRMeFts are imSlemented in an 
eIIeFtive manner. 3resentl\� sRme entities are 
Xndertaking R	' SrRMeFts at individXal level� 
hRZever� FRllaERrative aSSrRaFh Zill helS save 
resRXrFes� time� and helS attain Eetter resXlts.  
'eSending XSRn the natXre and si]e RI R	' SrRMeFt� 
3NGR% Fan alsR advise entit\�s� IRr the FRllaERratiRn.

.nRZledge in silRs is RI nR Xse. 7he SrRMeFt learnings 
Fan Ee made availaEle Rn a single SlatIRrm �like a 
ZeE SRrtal� tR ensXre the SrRMeFt highlights�lRZ 
lights and sXFFess and IailXres are availaEle tR all 
stakehRlders� thXs EeneIitting all.  

7he SRssiEilit\ RI develRSing a +\drRgen Eased 
eFRnRm\ is aFhievaEle Zith all the relevant 
stakehRlders ZRrking FRllaERrativel\ and ensXring all 
the neFessar\ resRXrFes are availaEle. 7his Zill 
IXrther helS gRvernments tR attain the Flimate gRals. 
In India� 3NGR% Xnder the gXidanFe RI Ministr\ RI 
3etrRleXm and NatXral Gas and FR-RrdinatiRn Zith 
Rther relevant gRvernment aXthRrities� is Eest SlaFed 
tR initiate the mantra IRr mRtivating the researFh 
and develRSment aFtivities IRr the gas transmissiRn 
and distriEXtiRn netZRrk nRt Rnl\ IRr +\drRgen 
Elending EXt all sXFh SrRMeFts Zith an REMeFtive RI 
redXFing the FarERn IRRtSrint.

$FNnoZledgement� Author wishes to express gratitude to 
Ms  Shelley P. Rus]kowski, Regulatory )inance Advisor, Low 
CarEon Solutions, Exxon MoEil Corporation, Texas, USA.
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India has a lRng Za\ tR traverse. 7he transmissiRn 
and distriEXtiRn RI gas� Eeing a regXlated aFtivit\� 
needs mRtivating SRliFies tR enFRXrage entities tR 
Xndertake R	' SrRMeFts. As Fan Ee seen IrRm the 
glREal sFenariRs� the main mantra RI RngRing R	' 
SrRMeFts is availaEilit\ RI Platform, Funding, 
Collaboration and .noZledge Sharing.  8. OIgem 
has SrRvided Flear mRtivating SRliFies IRr 
enFRXraging innRvatiRns� IXnding� FRllaERratiRn� 
and knRZledge sharing. 6imilarl\� in 86A� 'R( 
thrRXgh +\%lend and +\-MA7 has SrRvided the 
SlatIRrm IRr FRllaERratiRn thrRXgh Iederal IXnded 
R	' SrRMeFts.  

In Indian FRnte[t� 3NGR% has all the ZhereZithal tR 
imSlement this glREal mantra and SrRvide the 
neFessar\ IilliS tR the R	' SrRMeFts in the 
transmissiRn and distriEXtiRn segment. 3NGR% in 
FR-RrdinatiRn Zith Rther stakehRlders� Fan SrRvide a 
SlatIRrm Zherein all interested entities Fan 
FRllaERrate Rn R	' SrRMeFts. 7ransSarent and nRn-
disFriminatRr\ regXlatiRns Fan Ee intrRdXFed� 
SrRviding details inFlXding eligiEilit\ Friteria� 
evalXatiRn Sarameters� SrRMeFt seleFtiRn SrRFedXre 
and meFhanism tR release IXnds. ASart IrRm 
anal\sing and realising the e[Sense invRlved in 
R	'� RegXlatRr shRXld alsR SrRvide IXnding RStiRns 
tR enFRXrage FRmSanies tR invest time and energ\ 
in R	'. FXrthermRre� the IXnds Fan Ee linked tR 
milestRnes at diIIerent stages RI the SrRMeFt. 
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A.  Backdrop

7he Za\ the EXsinesses Zere FRndXFted traditiRnall\ 
has Fhanged Rver last IeZ deFades and tRda\ it is 
SRssiEle IRr an Rverseas FRmSan\ tR FRndXFt 
EXsiness in diIIerent IRreign lRFatiRns ZithRXt 
setting XS a SresenFe there. 7raditiRnal ta[ rXles 
relied XSRn Sh\siFal SresenFe in a FRXntr\ and dRes 
nRt deal Zith  a sitXatiRn RI RSerating in Rverseas 
lRFatiRns ZithRXt Sh\siFal ne[Xs in market FRXntr\. 
FRr e.g. iI a FRmSan\ in 8A( is selling gRRds tR an 
Indian FRmSan\ Zhere title tR sXFh gRRds is 
transIerred RXtside India� the SrRIits RI sXFh 8A( 
FRmSan\ Zas nRt ta[aEle in India �¶market 
MXrisdiFtiRn·�. FXrther� 8A( did nRt have a FRrSRrate 
ta[ regime� ZhiFh resXlted intR nRn ta[atiRn RI sXFh 
SrRIits Rn sale RI gRRds. 

7he aIRresaid rXles resXlted intR ta[ strXFtXres 
leading tR ta[ savings IRr MXlti-NatiRnal (ntities 
�¶MN(s·� RSerating in the FRXntries having IavRraEle 
ta[ regimes and had gRRd ta[ treat\ netZRrk. 
+RZever� GRvernments all Rver the ZRrld e[amined 
these strXFtXres and nRted that the\ are nRt getting 
their Iair share RI ta[es. 7hese resXlted intR an 
e[tensive disFXssiRn EetZeen the GRvernments tR 
Ering aERXt ta[ measXres mXltilaterall\ sR that the\ 
reFeive Iair share RI ta[es.

7hese disFXssiRns gave rise tR %ase (rRsiRn and 
3rRIit 6haring �¶%(3·6� measXres� Iirst RI its 
instalment �Falled %(36 �.�� ZhiFh Zas imSlemented 
FRXSle RI \ears EaFk tR address aggressive ta[ 
Slanning. A FRmSrehensive MXlti-lateral InstrXment 

The New Global Tax Deal – Considerations for Oil & Gas Sector
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Zas signed E\ Rver ��� FRXntries IRr amending ta[ 
treaties EetZeen diIIerent FRXntries making ta[ 
avRidanFe illegitimate. +RZever� %(36 �.� measXres 
Zere inadeTXate tR deal Zith  - ta[ rXles ZhiFh did 
nRt give ta[atiRn rights tR market MXrisdiFtiRn Rr 
strXFtXres Zhere MN(s sets-XS SresenFe in lRZ ta[ 
MXrisdiFtiRn.  

AIRresaid resXlted intR intrRdXFtiRn RI %(36 �.� 
initiative FRnsisting RI 3illar � �dealing Zith ne[Xs 
and SrRIit allRFatiRn� and 3illar � �Sertaining tR a 
glREal minimXm ta[� SrRMeFts. Overall� the tZR 3illars 
RI %(36 are a FRmmendaEle steS IRrZard in the 
glREal Iight against ta[ gaSs and large-sFale ta[ 
evasiRn Eased Rn a histRriF glREal FRnsensXs IrRm 
��� FRXntries in OFtREer ����. :e Zill disFXss 
hereXnder eaFh 3illar tR Xnderstand the FRnFeSt and 
hRZ it Zill imSaFt FRmSanies in the Oil and Gas 
seFtRr.

B.  Pillar One – new nexus rules

7he aim RI 3illar One is tR reaFh a glREal agreement 
Rn adaSting the allRFatiRn RI EXsiness SrRIits in a 
Za\ that e[Sands the ta[ing rights RI market 
MXrisdiFtiRns. In Rrder tR aFhieve this� 3illar One 
FRntains neZ ta[ing rights IRr market MXrisdiFtiRns 
Rver a share RI the residXal SrRIits RI Fertain MN( 
grRXS.

7he neZ ne[Xs targets tR address the Fases Zhere a 
EXsiness has a sXstained and signiIiFant invRlvement 
in  the  eFRnRm\  RI  the  market  MXrisdiFtiRn  sXFh 
as  thrRXgh  high  revenXe IrRm FXstRmers in market 
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MXrisdiFtiRn� FRnsXmer interaFtiRn and engagement 
thrRXgh digital means� irresSeFtive RI its level RI 
Sh\siFal SresenFe in market MXrisdiFtiRn. 7his 
Srimaril\ targets FRmSanies ZhiFh are inFreasingl\ 
Xndertaking EXsiness Zith FXstRmers in market 
MXrisdiFtiRn ZithRXt having Sh\siFal SresenFe. 

As Ser draIt rXles released E\ OrganisatiRn IRr 
(FRnRmiF &R-RSeratiRn and 'evelRSment �¶O(&'·� 
IRr 3illar One� eligiEle MN(s shall Ee reTXired tR re-
allRFate ��� RI residXal SrRIits in e[Fess RI ��� RI 
its FRnsRlidated SrRIits tR market MXrisdiFtiRns 
meeting ne[Xs test� Xsing revenXe-Eased allRFatiRn 
ke\. &Xrrentl\ MN(s having FRnsRlidated tXrnRver RI 
(XrRs �� EilliRn are FRvered Xnder 3illar One. 7he 
tXrnRver Zill get lRZered in IXtXre \ears Eased XSRn 
the FRnsensXs aFhieved E\ O(&'. MN(s Zith 
tXrnRver lRZer than the aIRresaid threshRld Zill nRt 
get FRvered Xnder 3illar One rXles as RI nRZ.

O(&' estimates that glREall\ ta[ing rights Rn mRre 
than 86' ��� EilliRn RI SrRIits are e[SeFted tR Ee 
re-allRFated tR market MXrisdiFtiRn eaFh \ear Eased 
Rn aERve. 'evelRSing FRXntr\ gains are e[SeFted tR 
Ee greater than thRse in mRre advanFed FRXntries. 
3riRr tR reaFhing FRnsensXs Rn aERve ta[ rXles� 
man\ FRXntries �inFlXding India� have alread\ 
intrRdXFed digital Rr remRte ta[ in their dRmestiF 
laZ tR ta[ MN(s. 3illar One Zill reSlaFe the FRXntries· 
Xnilateral measXres and Zill Sresent Rne XniIied ta[ 
regime.

IllXstrated EelRZ is a Fase stXd\ indiFating hRZ 3illar 
One ZRXld aIIeFt the ta[ EXrden Rn MN( grRXS�

9ariRXs Sla\ers RSerating in India thrRXgh remRte 
manner sXFh as SrRviding I7 serviFes remRtel\ Rr 
Rnline sale RI Ril 	 Ril SrRdXFts� eTXiSment� gRRds� 
etF ma\ get imSaFted RnFe 3illar One is eIIeFtive.

It is imSRrtant tR nRte that 3illar One rXles are nRt 
Iinalised \et. 7here are disFXssiRns EetZeen variRXs 
FRXntries Rn the FRntRXrs RI 3illar One and its 
imSlementatiRn. It is e[SeFted that Iinal rXles ma\ Ee 
diIIerent IrRm the draIt rXles in Fertain asSeFts and 
henFe it is imSRrtant tR see develRSments Rn 3illar 
One and timeline E\ ZhiFh it Zill Ee imSlemented.

C.  Pillar Two – Global Minimum Tax

6etting ta[ rates is a sRvereign right RI MXrisdiFtiRn� 
EXt Zhere rates are set tRR lRZ� the\ adversel\ aIIeFt 
sRvereign rights RI anRther MXrisdiFtiRn ² IRrFing 
them tR lRZer ta[ rates.  Man\ MXrisdiFtiRns are 
engaged in ta[ FRmSetitiRn �reIerred tR as the raFe 
tR ERttRm� E\ RIIering redXFed ta[atiRn tR attraFt 
IRreign investment. 

3illar 7ZR addresses remaining %(36 Fhallenges and 
is designed tR ensXre that large internatiRnall\ 
RSerating EXsinesses Sa\ a minimXm level RI ta[ 
regardless RI Zhere the\ are headTXartered Rr the 
MXrisdiFtiRns� the\ RSerate in. It ensXres that 
deFisiRns Rn investment and eIIeFtive FaSital 
allRFatiRn are Eased Rn nRn-ta[ IaFtRrs sXFh as 
inIrastrXFtXre� edXFatiRn levels Rr laERXr FRsts.

3illar 7ZR addresses the aIRresaid thrRXgh a nXmEer 
RI interlRFking rXles that seek tR - 
�i� ensXre minimXm ta[atiRn Zhile avRiding dRXEle 
ta[atiRn Rr ta[atiRn Zhere there is nR eFRnRmiF 
SrRIit� 
�ii� FRSe Zith diIIerent ta[ s\stem designs E\ 
MXrisdiFtiRns as Zell as diIIerent RSerating mRdels E\ 
EXsinesses� 
�iii� ensXre transSarenF\ and a level Sla\ing Iield� and 
�iv� minimi]e administrative and FRmSlianFe FRsts. 

7R aFhieve these REMeFtives� 3illar 7ZR sets RXt the 
rXles that ZRXld SrRvide MXrisdiFtiRns Zith a right tR 
´ta[ EaFkµ Zhere Rther MXrisdiFtiRns have nRt 
e[erFised their Srimar\ ta[ing rights� Rr the Sa\ment 
is RtherZise sXEMeFt tR lRZ levels RI eIIeFtive 
ta[atiRn.

In a sitXatiRn Zhere the (IIeFtive 7a[ Rate �¶(7R·� 
Said E\ an entit\ in a MXrisdiFtiRn is less than �� 
SerFent� the REMeFtive RI 3illar 7ZR is tR reFRver the 
EalanFe as tRS-XS ta[ IrRm the MN( grRXS. 
AssXming that the (7R RI the grRXS is � SerFent in a 
SartiFXlar MXrisdiFtiRn� the 3illar 7ZR rXles aim tR 
reFRver the EalanFe �� SerFent as tRS-XS ta[.

86 &R shall Ee reTXired tR Sa\ ta[es in India Rn 
AmRXnt A allRFated. 7he additiRnal ta[es Said Rn 
AmRXnt A shall Ee FreditaEle in-hRme FRXntr\. 
:here ta[ rate in market MXrisdiFtiRn is higher than 
the ta[ rates aSSliFaEle in hRme FRXntr\� the Rverall 
ta[es Said E\ the entit\ ma\ Ee higher vis-j-vis 3re-
3illar One.
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Pillar 7Zo rules are divided into the folloZing tZo parts�

6eSaratel\� Zhile 3illar 7ZR e[FlXdes internatiRnal 
shiSSing inFRme IrRm its amEit� the TXestiRn arises 
Rn Zhether inFRme IrRm lease RI vessels Rr 
transSRrtatiRn RI vessels ZRXld Ee inFlXded in this 
e[FlXsiRn. 9essel RSerating entities ma\ have tR re-
lRRk at their RSerating strXFtXre deSending XSRn 
aSSliFaEilit\ RI these e[FlXsiRns. 

FXrther� it ZRXld Ee relevant tR e[amine the sXSSl\ 
Fhain RI the FRmSanies tR see iI 9endRrs RSerating 
RXt RI lRZ ta[ MXrisdiFtiRn Zill Sass Rn the inFrease in 
ta[ FRst E\ inFreasing rates IRr sale RI gRRds Rr 
serviFes.

�b�  For Resident Companies 

:hile histRriFall\ India had a relativel\ high 
FRrSRrate ta[ and nXmEer RI ta[ inFentives� 
e[emStiRns� reFent direFtiRn RI ta[ SRliF\ has Eeen 
tR aim IRr mRderate rate RI ta[atiRn Zith gradXal 
Shase RXt RI mRst ta[ inFentives. AFFRrdingl\� the 
rate RI FRrSRrate ta[ ZhiFh Zas in the range RI ��� 
tR ��� Xntil reFentl\� has nRZ Eeen ErRXght tR 
FRmSetitive rate RI ���� Zith a lRZer rate RI ��� 
�inFlXding sXrFharge and Fess� Eeing availaEle IRr 
neZ manXIaFtXring FRmSanies. 7he FRrSRrate ta[ 
rates are still higher than minimXm glREal ta[ rate RI 
��� and ma\ nRt have mXFh imSaFt Rn Indian 
Sla\ers. +RZever� iI these FRmSanies have 
sXEsidiaries Rr MRint ventXres in lRZ ta[ MXrisdiFtiRns� 
then imSaFt RI 3illar � needs tR Ee e[amined as it 
Fan deFrease the (7R RI the GrRXS.

D.  Adopt to flourish

7he tZR 3illar sRlXtiRn reSresents a histRriF 
develRSment and seeks tR dramatiFall\ Fhange the 
Rld ta[ laZs. 

In terms RI the Rrder RI aSSliFatiRn� 677R takes Rn a 
Srimar\ rRle and is aSSlied in SriRrit\ tR GlR%( rXles. 
8nder GlR%( rXles� aSSliFatiRn RI IIR Zill take 
SreFedenFe Rver the 873R. 873R Zill aSSl\ Rnl\ in 
the aEsenFe RI IIR.

NRtaEl\� 3illar 7ZR leaves MXrisdiFtiRns Iree tR 
determine their RZn ta[ s\stem� inFlXding Zhether 
the\ have a FRrSRrate inFRme ta[ �&I7� and Zhere 
the\ set their ta[ rates� EXt alsR FRnsiders the right 
RI Rther MXrisdiFtiRns tR aSSl\ the aERve rXles as 
SrRSRsed Zhere inFRme is ta[ed at an eIIeFtive rate 
EelRZ a minimXm rate.

7iming in relatiRn tR the intrRdXFtiRn RI the neZ 
rXles is FXrrentl\ XnFertain. 7he earliest timeIrame 
Eeing FRnsidered is IRr the rXles tR Ee eIIeFtive in 
���� IRr the InFRme InFlXsiRn RXle �IIR� and ���� 
IRr the 8nderta[ed 3a\ments RXle �873R�.

Impact analysis 

�a� For non�resident (	P serviFe providers in 
India

7\SiFall\� nRn-resident Ril 	 gas serviFe SrRviders 
RIIers inFRme tR ta[ in India Xnder sSeFial ta[ 
regime ZhereE\ ��� RI grRss reFeiSts is deemed tR 
Ee SrRIit and henFe eIIeFtive ta[ rate RI �� �i.e. ��� 
RI ��� deemed e[FlXding aSSliFaEle sXrFharge and 
Fess�.  

&Rnsidering the same� NR serviFe SrRvider ma\ end-
XS Sa\ing additiRnal ta[es in India sR as tR matFh 
minimXm ta[ rate Xnder 3illar 7ZR rXles.

AFFRrdingl\� it ZRXld Ee FritiFal IRr NR serviFes 
SrRvider tR evalXate the imSaFt RI 3illar 7ZR in 
terms RI additiRnal ta[ RXtIlRZ� as Zell as 
FRmSlianFe EXrden sR as tR inFRrSRrate additiRnal 
ta[ FRst Zhile Eidding IRr FRntraFts.



ImSlementatiRn RI tZR 3illar sRlXtiRn ma\ have Iar reaFhing ta[ and RSeratiRnal Fhallenges IRr ERth Indian 
headTXartered grRXSs Zith internatiRnal RSeratiRns �India RXtERXnd� and IRreign headTXartered grRXSs �India 
inERXnd� Zith Indian RSeratiRns.

7he minimXm ta[ rate ma\ EeneIit develRSing FRXntries� ZhiFh t\SiFall\ imSRse higher FRrSRrate inFRme ta[es� 
EXt it FRXld make ta[ havens� regiRns SrRviding ta[ e[emStiRns less attraFtive.

&Rnsidering the FRmSle[it\ and SrRSRsed time-Irame tR SreSare IRr the imSlementatiRn� it is imSRrtant IRr 
FRmSanies tR evalXate the SRtential imSaFt RI the SrRSRsed glREal ta[ Fhanges� SreSare IRr additiRnal ta[ 
FRmSlianFe EXrden and re-evalXate their legal strXFtXre and RSerating EXsiness mRdel. 
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Oil and NatXral Gas &RrSRratiRn /imited �ONG&� 
has signed a MemRrandXm RI 8nderstanding 
�MR8� Zith (TXinRr A6A� the NRrZegian state-
RZned mXltinatiRnal energ\ FRmSan\. 7he MR8 
Zas inked Rn �� ASril ���� in NeZ 'elhi IRr 
FRllaERratiRn and SartnershiS in areas RI 
XSstream ([SlRratiRn 	 3rRdXFtiRn� midstream� 
dRZnstream and &lean energ\ RStiRns� inFlXding 
&arERn &aStXre 8tili]atiRn 	 6eTXestratiRn 
�&&86�. (TXinRr is the leading RSeratRr Rn the 
NRrZegian FRntinental shelI� Sresent in arRXnd �� 
FRXntries ZRrldZide.

7he MR8 Zas signed dXring the visit RI a high-
level delegatiRn RI NRrZa\ tR India. 8niRn 
Minister RI 3etrRleXm and NatXral Gas 6hri 

ONGC inks MoU with Norway’s Equinor to collaborate on E&P, Clean energy
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Oil & Gas in Media

 +ardeeS  6ingh  3Xri�   NRrZegian  FRreign   Minister  Ms  Anniken 

+ardeeS 6ingh 3Xri� Minister RI 3etrRleXm 	 NatXral 
Gas and +RXsing and 8rEan AIIairs dediFated tZR 
maMRr SrRMeFts RI ONG& tR the natiRn at :estern 
RIIshRre Rn �� ASril ����. +e Zas aFFRmSanied E\ 
&M'� 'r. Alka Mittal� 'ireFtRr �7	F6�� O 3 6ingh and 
'ireFtRr �OIIshRre�� 3ankaM .Xmar. 7he tZR SrRMeFts 
Zill resXlt in an inFremental gain RI �.� MM7 RI Ril 
and mRre than � %&M RI gas.
7he minister e[Sressed his aSSreFiatiRn IRr ONG& 
team IRr imSlementing the tZR SrRMeFts. +e 
e[hRrted ONG& tR IXrther enhanFe their eIIRrts tR 
add mRre Ril and gas tR the kitt\ RI natiRn adRSting 
aFFelerated e[SlRratiRn aFtivities. 

NWIS Platform, part of the Mumbai High South Redevelopment phase IV
7he state-RI-the-art � legged Zater InMeFtiRn-FXm-/iving 4Xarter SlatIRrm has Eeen installed as Sart RI 
imSlementatiRn RI lRZ salinit\ Zater IlRRd �/6:F� SrRFess� an (nhanFed Oil ReFRver\ �(OR� SilRt SrRMeFt� Sart 
RI the MXmEai +igh 6RXth RedevelRSment Shase I9 at a tRtal &A3(; RI Rs. ���� &rRres. N:I6-R installed 
Xnder GRI initiatives RI (nhanFed ReFRver\ �(R� 3RliF\ ���� IRr Ril and gas. 7he SrRMeFt Zill resXlt in 
inFremental gain RI �.�� MM7 RI Ril and �.��� %&M RI gas. 7his is the Iirst (OR SrRMeFt RI Indian RIIshRre.

+XitIeldt� ONG& &M' 'r Alka Mittal and ([eFXtive 9iFe 3resident RI (TXinRr Ms Irene RXmmelhRII Zere 
Sresent Rn the RFFasiRn.

As Ser the agreement� ERth ONG& and (TXinRr Zill FRllaERrate Zith eaFh Rther in the Iield RI XSstream Ril and 
gas� midstream� marketing and trading� Eesides e[SlRring IXrther RStiRns in lRZ FarERn IXel� reneZaEles� 
&arERn &aStXre 6tRrage �&&6� as Zell as &arERn &aStXre 8tili]atiRn and 6eTXestratiRn �&&86� RSSRrtXnities in 
India.

7he MR8 is valid IRr tZR \ears Xnder ZhiFh ERth FRmSanies have agreed tR ZRrk tRgether in the areas 
identiIied.

Petroleum Minister Hardeep Singh Puri dedicates two projects worth more than 6000 
Crores to the nation



7he FRnFeSt invRlves redXFing the salinit\ RI the inMeFted sea Zater� ZhiFh is aERXt ����� SSm� XS tR the level 
RI ���� SSm Zith a desalinatiRn Slant. 7he meFhanism RI /6:F invRlves FRmSle[ &rXde Oil-%rine-RRFk �&O%R� 
interaFtiRns IRr imSrRving ERth miFrRsFRSiF and maFrRsFRSiF disSlaFement eIIiFienF\.

7he SrRMeFt has Eeen imSlemented Zith strategiF emShasis Rn lRFal SrRFXrement RI Rs. ���� &rRre� in line Zith 
Make in India Initiative RI the gRvernment. OXt RI tRtal �� maMRr 3XmSs�SaFkages in N:I6 SrRMeFt� �� maMRr 
3XmSs 3aFkages have Eeen manXIaFtXred in India. ������ M7 RI 6trXFtXral 6teel� enRXgh RI make � (iIIel 
7RZers have Eeen Xsed in the strXFtXre.

7he (nerg\ ReFRver\ 8nit tR save SRZer Zill resXlt in redXFing ���� M7 RI &�� emissiRn \earl\ there E\ 
redXFing FarERn IRRt Srint.

Cluster 8 Marginal Fields
7he FlXster � Marginal Field develRSment SrRMeFt at MXmEai +igh has Eeen imSlemented Zith a tRtal FRst RI 
Rs. ����.�� &rRres. 7he SrRMeFt Zill resXlt in inFremental SrRdXFtiRn RI �.�� MM7 RI Ril and �.��� %&M RI gas. 
7hese marginal Iields Zere disFRvered in ����-�� 	 ����-��. &O� mitigatiRn s\stem has Eeen imSlemented 
IRr the Iirst time in RIIshRre as Sart RI the SrRMeFt. 7he Ril and gas is Eeing evaFXated thrRXgh F36O �FlRating 
3rRdXFtiRn 6tRrage and OIItake�.

India has achieved the target of 10 percent ethanol blending, 5 months ahead of 
schedule
GRvernment RI India� Zith the aim tR enhanFe India·s energ\ seFXrit\� redXFe imSRrt deSendenF\ Rn IXel� save 
IRreign e[Fhange� address envirRnmental issXes and give a ERRst tR dRmestiF agriFXltXre seFtRr� has Eeen 
SrRmRting the (thanRl %lended 3etrRl �(%3� 3rRgramme. 7he ¶NatiRnal 3RliF\ Rn %iRIXels· nRtiIied E\ the 
GRvernment in ���� envisaged an indiFative target RI ��� ethanRl Elending in SetrRl E\ \ear ����. +RZever� 
FRnsidering the enFRXraging SerIRrmanFe� dXe tR variRXs interventiRns made E\ the GRvernment sinFe ����� 
the target RI ��� ethanRl Elending Zas advanFed IrRm ���� tR ����-��.

A ´RRadmaS IRr (thanRl %lending in India ����-��µ Zas alsR released E\ the +Rn·Ele 3rime Minister in -Xne� 
���� ZhiFh la\s RXt a detailed SathZa\ IRr aFhieving ��� ethanRl Elending. 7his rRadmaS alsR mentiRned an 
intermediate milestRne RI ��� Elending tR Ee aFhieved E\ NRvemEer� ����.
+RZever� dXe tR the FRRrdinated eIIRrts RI the 3XEliF 6eFtRr Oil Marketing &RmSanies �OM&s� the target RI 
��� Elending Xnder the SrRgramme has Eeen aFhieved mXFh ahead RI the targeted timelines RI NRvemEer� 
���� Zherein the 3XEliF 6eFtRr OM&s have attained an average ��� ethanRl Elending in SetrRl aFrRss the 
FRXntr\.

7his aFhievement in the FRXrse RI last � \ears has nRt Rnl\ aXgmented India·s energ\ seFXrit\ EXt alsR 
translated intR a IRre[ imSaFt RI Rver Rs.������ FrRres� redXFed G+G emissiRns RI �� lakh M7 and alsR led tR 
the e[SeditiRXs Sa\ment RI Rver Rs.������ FrRres tR Iarmers.
:ith all the initiatives taken E\ the GRvernment� the (%3 3rRgramme is Rn traFk tR aFhieve the target RI ��� 
Elending E\ ����-��.

+istRr\ Zas made \et again Zhen OFtama[ teFhnRlRg\ 
develRSed E\ IndianOil R	' sZeSt the FRXntr\·s tRS 
teFhnRlRg\ aZard. 7he mXFh-FRveted aZard Zas Sresented E\ 
'r. -itendra 6ingh� +Rn·Ele Minister RI 6tate IRr 6FienFe and 
7eFhnRlRg\ �I�&�� tR IndianOil R	' team led E\ 'r. 669 
RamakXmar� 'ireFtRr �R	'�� and 'r. MadhXsXdan 6aX� (' 
�ReIining 7eFhnRlRg\�� in a glittering event that saZ the 
SresenFe RI India·s tRS teFhnRFrats and lXminaries IrRm the 
dRmain RI sFienFe 	 teFhnRlRg\ IrRm aFrRss the FRXntr\. 'r. 
6rivari &handrsekhar� &hairSersRn� 7'% 	 6eFretar\� 'eSartment 
RI 6FienFe and 7eFhnRlRg\� Zas alsR Sresent.

IndianOil’s Octamax Technology wins Country’s Top Technology Award
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IndianOil Zas deFlared Zinner RI the FRveted NatiRnal AZard-���� Xnder the FategRr\ ´6XFFessIXl 
&RmmerFiali]atiRn RI IndigenRXs 7eFhnRlRg\µ IRr FRmmerFiali]atiRn RI OFtama[� 7eFhnRlRg\. 7he 
reFRgnitiRn Farries a Fash aZard RI Rs. �� lakh and a trRSh\. IndianOil Zas adMXdged Iirst in the &ategRr\ A RI 
the NatiRnal AZards alRngside a mediFal deviFes FRmSan\ that alsR ZRn this SrestigiRXs aZard IRr IlXting 
stents. It is XnderstRRd that IndianOil·s entr\ ZithstRRd tRXgh FRmSetitiRn IrRm teFhnRlRgies aFrRss 
dRmains � indXstrial seFtRrs and FRmSeted against ��� teFhnRlRgies v\ing IRr the tRS hRnRXr.
&Rmmending the reFRgnitiRn� Mr. 6hrikant Madhav 9aid\a� &hairman� IndianOil� said� ´7his NatiRnal AZard IRr 
RXr OFtama[ teFhnRlRg\ is a reaIIirmatiRn RI IndianOil·s FRmmitment tR Aatma NirEhar %harat. It validates 
RXr sSirited MRXrne\ IrRm Eeing a teFhnRlRg\ imSRrter tR a FreatRr RI FXtting-edge reIining teFhnRlRgies. 
InnRvating this SiRneering teFhnRlRg\ has helSed IndianOil SrRdXFe the FRXntr\·s Iirst ���-OFtane SetrRl at 
RXr MathXra ReIiner\ tR SRZer high SerIRrming neZ generatiRn aXtRmREiles. 7he laXnFh RI this high RFtane 
SetrRl grade has FataSXlted IndianOil intR the leagXe RI seleFt FRXntries sXFh as German\� 86A� GreeFe� Israel� 
etF.� that RIIer ���-OFtane SetrRl.µ
AFFeSting the hRnRXr Rn EehalI RI IndianOil� 'ireFtRr �R	'� said� ´:e are SrRXd tR reFeive this FRveted 
aZard that reFRgnises IndianOil·s SRsitiRn as a teFhnRlRg\ liFensRr in the FRmSetitive reIining researFh 
dRmain. OFtama[� is a state-RI-the-art indigenRXs SrRFess teFhnRlRg\ tR SrRdXFe SetrRl Zith e[FeStiRnall\ 
high anti-knRFk TXalit\ leading tR Eetter FRmEXstiRn eIIiFienF\ 	 higher IXel saving EeneIitsµ.

Oil India /imited �OI/� has taken the Iirst signiIiFant steS 
tRZards Green +\drRgen (FRnRm\ in India Zith the 
FRmmissiRning RI India·s First ��.���� SXre Green +\drRgen 
SilRt Slant� Zith an installed FaSaFit\ RI �� kg Ser da\ at its 
-Rrhat 3XmS 6tatiRn in Assam Rn ASril ��� ����. 7he Slant Zas 
FRmmissiRned in a reFRrd time RI � mRnths.
6hri 6Xshil &handra Mishra� &hairman 	 Managing 'ireFtRr� 
inaXgXrated the Slant in the SresenFe RI 6hri +arish Madhav� 
'ireFtRr �FinanFe� and 6hri 3rasanta %RrkakRt\� Resident &hieI 
([eFXtive RI the FRmSan\. 7he Slant  SrRdXFes Green +\drRgen 
IrRm the eleFtriFit\ generated E\ the e[isting ���k: 6Rlar Slant Xsing a ��� k: AniRn ([Fhange MemErane 
�A(M� (leFtrRl\ser arra\. 7he Xse RI A(M teFhnRlRg\ is Eeing Xsed IRr the Iirst time in India.
6Seaking Rn the RFFasiRn� 6hri Mishra said that the FRmSan\ has taken an imSRrtant steS tRZards IXlIilling 
the visiRn RI RXr 3rime Minister IRr an atmanirEhar India. 7his Slant is e[SeFted tR inFrease its SrRdXFtiRn RI 
green h\drRgen IrRm �� kg Ser da\ tR �� kg Ser da\ in IXtXre. 7he FRmSan\ has initiated a detailed stXd\ in 
FRllaERratiRn Zith II7 GXZahati Rn Elending RI Green +\drRgen Zith NatXral Gas and its eIIeFt Rn the e[isting 
inIrastrXFtXre RI OI/. 7he FRmSan\ alsR Slans tR stXd\ Xse Fases IRr FRmmerFial aSSliFatiRns RI the Elended 
IXel.

India’s first pure green hydrogen plant commissioned in Jorhat

In line Zith the NatiRnal +\drRgen MissiRn� GAI/ �India� /imited has aZarded a FRntraFt tR set XS Rne RI the 
largest 3rRtRn ([Fhange MemErane �3(M� (leFtrRl\ser in India. 7he SrRMeFt ZRXld Ee installed at GAI/·s 
9iMaiSXr &RmSle[� in GXna 'istriFt RI Madh\a 3radesh� and ZRXld Ee Eased Rn reneZaEle SRZer.
7he 3rRMeFt has Eeen designed tR SrRdXFe arRXnd �.� MetriF 7Rns RI +\drRgen Ser da\ �aSSrR[. �� M: 
FaSaFit\� Zith a SXrit\ RI aERXt ��.��� 9RlXme �. It is sFhedXled tR Ee FRmmissiRned E\ NRvemEer ����. In 
line Zith the visiRn RI AtmanirEhar %harat� the SrRMeFt has Eeen aZarded tR a vendRr having dRmestiF valXe 
additiRn RI mRre than �� Ser Fent.

(arlier� in -anXar\ this \ear� GAI/ had FRmmenFed India·s Iirst-RI-it·s-kind SrRMeFt RI mi[ing +\drRgen intR 
NatXral Gas s\stem. +\drRgen Elended NatXral Gas is Eeing sXSSlied tR Rne RI GAI/·s -Rint 9entXre �-9� 
FRmSan\ Zith +3&/- Avantika Gas /imited �AG/�� ZhiFh is a &it\ Gas 'istriEXtiRn �&G'� FRmSan\ RSerating in 
IndRre� Madh\a 3radesh. 7ill date� GAI/ has Eeen sXFFessIXl in Elending XStR �� �v�v� h\drRgen in natXral gas 
in the &G' netZRrk.

GAIL awards contract to set up one of India’s largest PEM based Green Hydrogen 
Project



3iSeline InIrastrXFtXre /imited �3I/� and GAI/ �India� /imited 
have inked a MemRrandXm RI 8nderstanding �MR8� Rn 
Ma\ ��� ���� in NeZ 'elhi IRr FRRSeratiRn and 
FRllaERratiRn tRZards develRSment and strengthening RI 
the +\drRgen Eased eFRs\stem in India. Aa\Xshi AgarZal - 
Assistant 9iFe 3resident - 6trategiF 3lanning 	 NeZ 
Initiatives ² 3I/ and Mr. AshX 6inghal - ([eFXtive 'ireFtRr - 
�&63A� RM 	 74M� -GAI/ signed the MR8 in the SresenFe 
RI Mr. Akhil MehrRtra ² M' 	 &(O ² 3I/ and Mr. M.9. I\er - 
'ireFtRr� %Xsiness 'evelRSment ² GAI/.

Pipeline Infrastructure Limited (PIL) and GAIL (India) Limited have inked a MoU for 
cooperation and collaboration towards development and strengthening of the 
Hydrogen based ecosystem in India

India as a natiRn is at a ver\ nasFent stage Zith resSeFt tR +\drRgen as an energ\ sRXrFe. 7he IRFXs RI all the 
stakehRlders inFlXding GRI� IndXstr\ %Rdies� IndXstr\ Seers and &RnsXmers� shRXld Ee Rn e[SlRring 
SrRdXFtiRn� transmissiRn� and distriEXtiRn RI +\drRgen IRr making it viaEle tR Ee aEle tR FRntriEXte tRZards 
IXlIilling India·s &O3�� FRmmitment.

7he MR8 aims at FRlleFtivel\ e[SlRring the IeasiEilit\� 
desiraEilit\ and viaEilit\ RI +\drRgen as a sRXrFe RI 
energ\ and thXs EXild a SartnershiS EetZeen the 
FRmSanies. 3I/ 	 GAI/ Zill e[SlRre variRXs RStiRns 
IRr transSRrtatiRn Xsing the e[isting natXral gas 
SiSeline and the end Xse RI h\drRgen.

L-R – Mr. Ashu Singhal - Executive Director - (CSPA, RM & TQM) -
GAIL, Mr. M.V. Iyer - Director, Business Development – GAIL, Mr. 
Akhil Mehrotra – MD & CEO – PIL, Aayushi Agarwal - Assistant 
Vice President - Strategic Planning & New Initiatives – PIL and Mr. 
Neeraj Pasricha - Vice President – Regulatory & Business Support – 
PIL sign the MoU

7he -RXrnal RI FederatiRn RI Indian 3etrRleXm IndXstr\
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9RiFe RI Indian Oil 	 Gas IndXstr\

Events

7he FederatiRn RI Indian 3etrRleXm IndXstr\ �FI3I� in assRFiatiRn Zith A[ens Rrgani]ed the ZeEinar Rn 
6XstainaEle AviatiRn FXel Rn �th ASril� ����. 7he ZeEinar IRFXssed Rn variRXs teFhnRlRg\ SathZa\s IRr 
6XstainaEle AviatiRn FXel SrRdXFtiRn.  7he ZeEinar Zitnessed SartiFiSatiRn RI mRre than �� SrRIessiRnals 
ZRrking aFrRss the Ril and gas valXe Fhain.

Mr. '/N 6astri� 'ireFtRr �Oil ReIining 	 Marketing�� FI3I 
started the sessiRn Zith the RSening remarks. +e 
mentiRned that GRvernment has laid dRZn variRXs 
initiatives like One natiRn Rne grid� (thanRl Elending 
SrRgramme� 6A7A7 �EiR gas� sFheme� FAM( �(9s� 
sFheme etF tR ensXre eIIiFient� sXstainaEle and Flean 
energ\ s\stem IRr India in IXtXre. 

Mr. YvRn %ernard� %Xsiness 'evelRSment Manager� 
%iR 	 reneZaEles� A[ens started Zith the 
SresentatiRn ´IntrRdXFtiRn tR A[ens EiRIXel 
teFhnRlRgies SRrtIRliR and GlREal FRnte[tµ. +e talked 
aERXt the SresenFe RI A[ens ZRrldZide esSeFiall\ in 
reIining and SetrRFhemiFals� gases and alternatives 	 
reneZaEles and said that A[ens has Rver ���� 
indXstrial Xnits Xnder liFense and Rver ��� mRdXlar 
Xnits· reIerenFes.

Mr. +arshit AgarZal� 'eSXt\ &RXntr\ 6ales Manager� 
A[ens talked aERXt Indian EiRIXels market sFenariR. 
+e said that A[ens have SrRvided Rver ��� SlXs liFense 
Xnits and ����� tRns RI Fatal\st tR all maMRr Ril and 
gas 368·s in India. +e then mentiRned aERXt the 
EiRIXel market Sresent in India and disFXssed the 
ethanRl SrRdXFtiRn and Elending rates. +e said that E\ 
���� there Zas IRFXs Rn �G and � G SathZa\s RI 
SrRdXFing 6AF Rr reneZaEle diesel and henFe the 
target RI Elending ethanRl Zith gasRline Zas revised 
tR ���. +e mentiRned that the FRnsXmStiRn RI EiRIXel 
is lRZ in the Indian market and disFXssed the steSs 
that need tR Ee addressed in Fase RI EiRIXel market.

Mr. Ma[ime 9assieX� 7eFhnRlRgist� AlFRhRl tR Met team� 
A[ens Sresented the SathZa\ related tR AlFRhRl tR Met 
rRXte. +e highlighted the aviatiRn IXel sSeFiIiFatiRns 
FRntaining s\nFhrRnised h\drRFarERns and disFXssed 
aERXt the A3--63. �s\nthetiF SaraIIiniF kerRsene� 
SrRdXFtiRn steSs. 

Mr. 3raveen Rai� 'eSXt\ 'ireFtRr� FI3I FRndXFted the 
4	A sessiRn and the Sanellists SrRvided their vieZs 
and RSiniRns Rn variRXs TXeries SRsted E\ RXr 
SartiFiSants. /astl\� Mr. 6iddhartha 6aha� &RXntr\ +ead� 
6ales 	 marketing� A[ens SrRSRsed the FlRsing 
remarks. 



7he FederatiRn RI Indian 3etrRleXm IndXstr\ �FI3I� Rrgani]ed an e[FlXsive ZeEinar Rn ¶(nerg\ 7ransitiRn 	 
'eFarERni]atiRn - RRle RI /NG 	 ASSliFatiRn RI &&86· Rn ��th -Xne ���� Rver virtXal SlatIRrm. 7he ZeEinar 
Zas aimed at Xnderstanding the rRle RI NatXral gas� /NG and &&86 in energ\ transitiRn tR Save a Za\ IRrZard 
IRr imSlementatiRn RI these FRnFeSts 	 teFhnRlRgies in the indXstr\.

Webinar on Energy Transition & Decarbonization - Role of LNG & Application of CCUS

&RmmenFing the SrRFeedings RI the ZeEinar� Mr. GXrmeet 
6ingh� 'ireFtRr General� FI3I e[tended a Zarm ZelFRme tR 
the sSeakers and SartiFiSants. In his ZelFRme address� he 
highlighted that Zith the IRllRZing initiatives E\ the 
GRvernment� India is alread\ XnderZa\ tRZards energ\ 
transitiRn�
AFFelerating the Xses RI reneZaEle energ\� 'eFarERnisatiRn 
RI transSRrt and adRStiRn RI eleFtriF mREilit\� One natiRn 
Rne grid� (thanRl Elending SrRgramme� 6A7A7 �EiR gas� 
sFheme� FAM( �(9s� sFheme etF tR ensXre eIIiFient� 
6XstainaEle and Flean energ\ s\stem IRr India in IXtXre� 
NatiRnal +\drRgen MissiRn Zith the gRal tR make India a 
glREal hXE IRr Green +\drRgen SrRdXFtiRn and e[SRrt.

'r RaM 'eR 7eZari� &hieI 6Fientist R	' in GrRXS 
ResearFh 	 7eFhnRlRg\� 3etrRnas in his 
SresentatiRn Rn the ´ImSRrtant RRle RI &O� 
&aStXre 8tili]atiRn and 6tRrage in the (nerg\ 
7ransitiRnµ emShasised that there is an XrgenF\ 
tR signiIiFantl\ FXt G+G emissiRn tR avRid the 
eFRnRmiF and hXman FRnseTXenFes RI severe 
Flimate Fhange.

'r. A . %al\an� IRrmer M' 	 &(O 3etrRnet /NG� in his 
SresentatiRn Rn the ´(nerg\ 7ransitiRn 	 RRle RI /NG� Gasµ 
emShasised that Xse RI energ\ tRda\ FannRt Ee seen in 
isRlatiRn and the trXe FRst RI energ\ is mRre than MXst IeZ 
dRllars�Fents. It is imSRrtant tR take intR FRnsideratiRn the 
FRnseTXenFes RI FhRRsing an energ\ sRXrFe as it has 
eFRnRmiF� SRlitiFal� sRFial and envirRnmental IaFtRrs 
attaFhed tR it.

At the end� Mr. 7 . 6engXSta� 'ireFtRr �(	3�� FI3I 
e[tended sinFere gratitXde and thanked all the 
tZR sSeakers 'r RaM 'eR 7eZari� and 'r. A . 
%al\an IRr giving their valXaEle time and IRr 
sharing their e[SerienFes Rn the (nerg\ 7ransitiRn 
	 'eFarERni]atiRn SersSeFtive IRFXssing Rn 
&&86 	 /NG. +e alsR thanked all the SartiFiSants 
IRr taking RXt their time and listening tR the 
sessiRn.

7he -RXrnal RI FederatiRn RI Indian 3etrRleXm IndXstr\
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Dr. Pushp Kumar Joshi

'r. 3XshS .Xmar -Rshi has taken Fharge as &hairman 	 Managing 'ireFtRr RI 
+indXstan 3etrRleXm &RrSRratiRn /td �+3&/�� a Maharatna &RmSan\ Rn Ma\ �� 
����. 3riRr tR this 'r -Rshi Zas 'ireFtRr-+R RI the &RrSRratiRn IrRm AXgXst ��� 
����. 'r. -Rshi is alsR hRlding the AdditiRnal Fharge RI 'ireFtRr - Marketing RI 
+3&/.

'Xring his Fareer� he had held ke\ SRrtIRliRs in +Xman ResRXrFes IXnFtiRns vi]. 
([eFXtive 'ireFtRr ² +R' and +ead ² +R RI Marketing 'ivisiRn.

'r. 3XshS .Xmar -Rshi is a 'RFtRrate in +Xman ResRXrFe Management� 3Rst 
GradXate in +Xman ResRXrFe Management IrRm ;/RI� -amshedSXr and %aFhelRr RI 
/aZ IrRm Andhra 8niversit\.

Dr. Pushp Kumar Joshi takes over as Chairman & Managing Director of HPCL

'r. -Rshi had Eeen Sart RI the %Rard RI 'ireFtRrs RI +3&/ sinFe ����. 'Xring his tenXre in the %Rard� +3&/ 
EeFame a Maharatna &RmSan\ and aFhieved the landmark 3rRIit AIter 7a[ RI ������ FrRre in FY ����-��. In 
additiRn� MXmEai ReIiner\ ([SansiRn 3rRMeFt� -Rint 9entXre %athinda ReIiner\ 3rRMeFt 	 nXmerRXs 
inIrastrXFtXre SrRMeFts in Marketing� ZhiFh e[SRnentiall\ inFreased the ReIining and Marketing FaSaFities RI 
+3&/� have Eeen e[eFXted Rver the \ears. +3&/ is alsR in the SrRFess RI e[eFXting the 9isakh ReIiner\ 
8SgradatiRn 3rRMeFt� Green Field ReIiner\ FXm 3etrRFhemiFal FRmSle[ at %armer� RaMasthan� etF.�

As 'ireFtRr ² +R� 'r. -Rshi has Eeen resSRnsiEle IRr Rverseeing the design and deSlR\ment RI ke\ +Xman 
ResRXrFe SRliFies and strategies Zhile leading +Xman ResRXrFes SraFtiFes that are emSlR\ee-Rriented and 
aimed at EXilding high SerIRrmanFe FXltXre.

NEW APPOINTMENTS

Pomila Jaspal

Ms. 3Rmila -asSal has taken Rver as 'ireFtRr �FinanFe� RI ONG& Rn �� ASril ����. 3riRr tR this� Ms. -asSal 
served as 'ireFtRr �FinanFe� in MangalRre ReIiner\ and 3etrRFhemiFals /td �MR3/� - 6FhedXle ¶A· &36( and 
sXEsidiar\ RI ONG&� sinFe OFtREer ����. 6he has alsR served as 'ireFtRr Rn the %Rard RI ONG& MangalRre 
3etrRFhemiFals /imited �OM3/�� 3etrRnet MangalRre +assan %angalRre /imited �3M+%/� and ONG& 3etrR 
AdditiRns /imited �O3a/�.

Ms. -asSal is a IellRZ memEer and gRld medallist RI the InstitXte RI &Rst 
AFFRXntants RI India. 6he is a reFiSient RI the /ate Mrs 'hanSati GRel GRld Medal 
IrRm the InstitXte. 6he has REtained a degree in %.&Rm. �+Rns� IrRm M&M 'A9 
&Rllege� &handigarh� and M.&Rm. IrRm the 3XnMaE 8niversit\.

6he has �� \ears RI e[SerienFe aFrRss varied segments RI the Ril 	 gas indXstr\� 
enFRmSassing RSerating� regXlatRr\ and SRliF\ asSeFts RI XSstream and 
dRZnstream indXstr\. 6he Zas instrXmental in the merger RI OM3/ Zith MR3/� 
Saving the Za\ IRr s\nerg\ and integratiRn EeneIits IRr the ONG& GrRXS.

Ms. Pomila Jaspal takes over as Director (Finance) of ONGC

As 'ireFtRr �FinanFe� RI MR3/� she IRFXsed Rn the restrXFtXring RI the ERrrRZing SRrtIRliRs leading tR a lRZer 
eIIeFtive rate RI interest. 6he steered MR3/
s maiden NRn-&RnvertiEle 'eEentXre �N&'� issXe ZRrth Rs ����� 
FrRre and alsR ventXred intR the FRmmerFial SaSer market at the RSSRrtXne time that FRXld generate IXnds 
at ver\ FRmSetitive rates. In additiRn� she alsR IaFilitated the settlement RI man\ issXes Rn merit Xnder 6aEka 
9ishZas 6Fheme IRr IndireFt 7a[� as Zell as Xnder 9ivad 6e 9ishZas 6Fheme IRr 'ireFt 7a[.



Dr. Manas Kumar Sharma

'r. Manas .Xmar 6harma tRRk Fharge as 'ireFtRr �([SlRratiRn 	 'evelRSment� 
RI Oil India /imited �OI/�� India·s seFRnd largest natiRnal e[SlRratiRn 	 
SrRdXFtiRn FRmSan\ Rn ��.��.����. 'r. 6harma Zas serving OI/ as ([eFXtive 
'ireFtRr �%asin Manager-6helI� SriRr tR his aSSRintment as 'ireFtRr �(	'�� Zhere 
he Zas invRlved in variRXs (	3 aFtivities Zithin the RSeratiRnal areas in Assam 
and ArXnaFhal 3radesh RI OI/.

A skilled geRsFientist and RSeratiRnal manager� 'r 6harma Farries Zith him mRre 
than �� \ears RI e[SerienFe in the Ril and gas indXstr\� he has Iirst hand 
knRZledge 	 e[SerienFe in the sXEsXrIaFe 	 sXrIaFe dRmain� ERth in the 
ZRrking as Zell as in the seniRr management level.

Dr. Manas Kumar Sharma takes over as Director (E&D), OIL

Mr. Sanjay Jindal assumes charge as Director (Finance) of EIL 
Mr. Sanjay Jindal has assumed charge as Director (Finance) of Engineers India 
Limited (EIL), a Navratna PSU on June 10, 2022.

Mr. 6anMa\ -indal is %.&Rm �+Rns.� IrRm 'elhi 8niversit\ and a memEer RI the 
InstitXte RI &Rst 	 Management AFFRXntants RI India �I&MAI�. Mr. -indal had 
MRined (I/ in ���� and has riFh and versatile e[SerienFe RI mRre than �� 
\ears. +e has handled entire sSeFtrXm RI FinanFe and AFFRXnts IXnFtiRns� 
esSeFiall\ FaFilitating 3rRMeFt e[eFXtiRn IrRm %idding tR &RntraFt FlRsXre� 
3rRMeFt FinanFing� investments� ta[atiRn� imSlementatiRn RI Internal FinanFial 
&RntrRl 6\stems� FinanFial ReSRrting etF. 

Mr. -indal has alsR served as &hieI FinanFial OIIiFer RI RamagXndam 
Fertili]ers and &hemiFals /imited� a -Rint 9entXre FRmSan\ SrRmRted E\ (I/ 
and NatiRnal Fertili]ers /imited.

Sanjay Jindal 

'r. 6harma has FRnFeStXali]ed aFtiRn Slan IRr variRXs e[SlRratiRn aFtivities leading tR identiIiFatiRn RI 
SrRsSeFts IRr FRntinXed h\drRFarERn e[SlRratiRn� aSSraisal RI disFRveries as Zell as IRrmXlatiRn RI 
revitali]atiRn Slan IRr e[isting ErRZn Iields Zithin OSeratiRnal Areas in Assam and ArXnaFhal 3radesh. +e 
is alsR instrXmental in estaElishing IndXstr\-AFademia FRllaERratiRn Zith 8niversities in the NRrtheast� 
ZhiFh has helSed in Eetter Xnderstanding RI the Assam 	 Assam-Arakan %asin IRr Farr\ing RXt e[tensive 
e[SlRratiRn aFtivities E\ OI/ in the NRrtheast.

An alXmnXs RI 'iErXgarh 8niversit\� 'r. 6harma is a 3h.' and M 7eFh in ASSlied GeRlRg\.

7he -RXrnal RI FederatiRn RI Indian 3etrRleXm IndXstr\
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STATISTICS
INDIA� OIL 	 GAS

DOMESTIC OIL PRODUCTION (MILLION MT)

2015-16  2016-17   2017-18  2018-19    2019-20 
% of Total

Onshore ONG& ... �.� �.� �.� �.� ��.�
OI/ �.� �.� �.� �.� �.� ��.�
3vt.� -9 �36&� �.� �.� �.� �.� �.� ��.�
Sub Total  17.8       17.6 17.5 17.3 16.2 100

Offshore ONG& ��.� ��.� ��.� ��.� ��.� ��.�
OI/ �.� �.� �.� �.� �.� �.�
3vt.� -9 �36&� �.� �.� �.� �.� �.� �.�
Sub Total  19.1       18.4 18.1 16.9 16.0 100.0

Total 
Domestic 
Production

��.� ��.� ��.� ��.� ��.� ���.�
ONG& ��.� ��.� ��.� ��.� ��.� ��.�
OI/ �.� �.� �.� �.� �.� ��.�
3vt.� -9 �36&� ��.� ��.� ��.� �.� �.� ��.�

Total 
Domestic 
Production

36.9 36.0 35.7 34.2 32.2 100.0

Source � 3I%�33A&

'igERi �.��
GXZahati �.��
.R\ali ��.��
%araXni �.��
+aldia �.��
MathXra �.��
3aniSat ��.��
%RngaigRan �.��
3aradiS ��.��
Total 70.05

Chennai Petroleum Corp. Ltd.
&hennai ��.��
Narimanam �.��
Total 10.50

REFINING 
Refining Capacity (Million MT on 1st January 2022) 

Indian Oil Corporation Ltd. Bharat Petroleum Corp. Ltd.
MXmEai ��.��
.RFhi ��.��
Total 27.50

JV Refineries
'%3&� %OR/-%ina �.��
+M(/�GG6R ��.��
JV Total 19.10

+industan Petroleum Corp. Ltd.
MXmEai �.��
9isakhaSattnam �.��
Total 15.80
Other PSU Refineries
NRL, Numaligarh 3.00
MRPL 15.00
ONGC, TatipaNa 0.07
Total PSU Refineries Capacity 141.92

Private Refineries
RI/� �'7A� -amnagar ��.��
RI/ � �6(=�� -amnagar ��.��
Na\ara (nerg\ /td. � -amnagar � ��.��
Pvt. Total 88.20

Total Refining Capacity of India 249.2 (5.00 million barrels per day) 
Source : PPAC

�.�
�.�
�.�

15.1
��.�
�.�
�.�

15.4
��.�
��.�

�.�
�.�

30.5

2020-21

����

2021-22 (P)

�.�
�.�
�.�

15.1
��.�
�.�
�.�

14.6
��.�
��.�
�.�
�.�

29.7
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PSU Refineries

CRUDE PROCESSING (MILLION MT) 

2015-16   2016-17   2017-18    2018-19 2020-21

IO&/ ��.�� ��.�� ��.�� ��.�� ��.��

%3&/ ��.�� ��.�� ��.�� ��.�� ��.��

+3&/ ��.�� ��.�� ��.�� ��.�� ��.��

&3&/ �.�� ��.�� ��.�� ��.�� �.��

MR3/ ��.�� ��.�� ��.�� ��.�� ��.��

ONG& �7atiSaka� �.�� �.�� �.�� �.�� �.��

NR/ �.�� �.�� �.�� �.�� �.��

SUB TOTAL 127.03      137.33      145.22 151.04 127.50

JV Refineries 2015-16    2016-17    2017-18     2018-19 

+M(/ ��.�� ��.�� �.�� ��.�� ��.��
%OR/ �.�� �.�� �.�� �.�� �.��
SUB TOTAL 17.11 16.88 15.54 18.18 16.26

Pvt. Refineries         2015-16    2016-17    2017-18    2018-19

N(/ ��.�� ��.�� ��.�� ��.�� ��.��
RI/ ��.�� ��.�� ��.�� ��.�� ��.��
SUB TOTAL 88.61         91.12         91.19 88.03 78.01

2018-19 2019-20

All India Crude 
Processing

 2015-16   2016-17   2017-18

    232.90    245.40       251.90       257.25 254.38 221.77

Source : PIB Release/PPAC

CRUDE CAPACITY VS. PROCESSING
Capacity On  

01�01�2022 Million MT
% Share Crude Processing  

2021-22 (P)
% Share

368 ReI ���.� ��.� ���.� ��.�
-9. ReI ��.� �.� ��.� �.�
3vt. ReI ��.� ��.� ��.� ��.�
Total 249.9 100 241.7 100

Source: PIB/PPAC

2019-20 

��.��

��.��

��.��

��.��

��.��

�.��

�.��

144.71

2019-20

��.��
�.��

20.15

2019-20 

��.��
��.��
89.51

241.70

�� ��ASril - -Xne ���� _ 9Rl. �� IssXe �

2021-22 (P)

2020-21 (P)

2021-22 (P)

��.��

��.��

��.��

�.��

��.��

�.��

�.��

138.08

2021-22 (P)

2020-21

��.��
�.��

20.44

2021-22 (P)

��.��
��.��

83.19

2020-21 (P)
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2015-16 2016-17 2017-18 2018-19 2019-20

4Xantit\� MilliRn Mt ���.� ���.� ���.� ���.� ���.�

9alXe� INR `��� Fr. ���.� ���.� ���.� ���.� ���.�

9alXe� 86' %illiRn ��.� ��.� ��.� ���.� ��.�
Average FRnversiRn 
Rate� INR Ser 86' 
�&alFXlated�

��.� ��.� ��.� ��.� ��.�

2015-16 2016-17 2017-18 2018-19 2021-22 (P)

%rent �/RZ 6XlShXr - /6- 
marker� �a� ��.� ��.� ��.� ��.� ��.�

'XEai �E� ��.� ��.� ��.� ��.� ��.�
/RZ sXlShXr-+igh sXlShXr 
diIIerential �a-E� �.� �.� �.� �.� �.�

Indian &rXde %asket �I&%� ��.�� ��.�� ��.�� ��.�� ��.��
I&% +igh 6XlShXr share � ��.�� ��.�� ��.�� ��.�� ��.��
I&% /RZ 6XlShXr share   � ��.�� ��.�� ��.�� ��.�� ��.��

PETROLEUM PRICING

OIL IMPORT - VOLUME AND VALUE

OIL IMPORT - PRICE USD � BARREL

POL PRODUCTION (Million MT) 

2015-16     2016-17     2017-18    2018-19 2021-22 (P)

FrRm ReIineries ���.� ���.� ���.� ���.� ���.� ���.�

FrRm FraFtiRnatRrs �.� �.� �.� �.� �.� �.�

Total 254.3

  2015-16     2016-17     2017-18    2018-19    2019-20 

/ight 'istillates� MM7 ��.� ��.� ��.� ��.� ��.�
Middle 'istillates � MM7 ���.� ���.� ���.� ���.� ���.�
7Rtal 'istillates� MM7 ���.� ���.� ���.� ���.� ���.�
% Distillates 
Production on Crude 
Processing

79.9 79.1 80.6 80.5 82.4

231.2          242.7          254.4        262.4        262.9 

DISTILLATE PRODUCTION (Million MT)

6RXrFe� 3I%�33A&

2020-21 

���.�

�.�

233.5

2020-21

��.�
���.�
���.�
81.7

2021-22 (P)

���.�

���.�

���.�

��.�

2019-20 

��.�

��.�

�.�

��.��
��.��
��.��
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2020-21

2019-20 

��.�
���.�
���.�
81.7

���.�

���.�

���.�

��.�

2021-22 (P)

2020-21 

��.�

��.�

-�.�

��.��
��.��
��.��
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2015-16 2016-17 2017-18 2018-19 2021-22 (P)

GasRline ��.� ��.� ��.� ��.� ��.�
NaShtha ��.� ��.� ��.� ��.� ��.�
.erR � -et ��.� ��.� ��.� ��.� ��.�
Gas Oil ��.��� 6� ��.� ��.� ��.� ��.� ��.�
'XEai FrXde ��.� ��.� ��.� ��.� ��.�
Indian FrXde Easket ��.� ��.� ��.� ��.� ��.�

2015-16 2016-17 2017-18 2018-19 2021-22 (P)

Gasoline cracN
'XEai FrXde Eased ��.� ��.� ��.� �.� ��.�
Indian FrXde Easket ��.� ��.� ��.� �.� ��.�

Diesel cracN
'XEai FrXde Eased ��.� ��.� ��.� ��.� ��.�
Indian FrXde Easket ��.� ��.� ��.� ��.� ��.�

INTERNATIONAL PETROLEUM PRODUCTS PRICES EX SINGAPORE, (��bbl.)

CRACKS SPREADS (�� BBL.)

DOMESTIC GAS PRICE (��MMBTU)
Period Domestic Gas Price 

(GCV Basis)
Price Cap for Deepwater, +igh 

temp +igh Pressure Areas

ASril �� - 6eStemEer �� �.�� �.��
OFtREer �� - MarFh �� �.�� �.��
ASril ��- 6eStemEer �� �.�� �.��
OFtREer �� - MarFh �� �.�� �.��
ASril �� - 6eStemEer �� �.�� �.��
OFtREer �� - MarFh �� �.�� �.��
ASril �� - 6eStemEer �� �.�� �.��
OFtREer �� - MarFh �� �.�� �.��

6RXrFe� 3I%�33A&�O3(&

ASril �� - 6eStemEer �� �.�� �.��

2019-20 

��.�
��.�
��.�
��.�
��.�
��.�

2019-20

�.�
�.�

��.�
��.�

OFtREer �� - MarFh �� �.�� �.��

�� ��ASril - -Xne ���� _ 9Rl. �� IssXe �

ASril �� - 6eStemEer �� �.�� �.��

2020-21

��.�
��.�
��.�
��.�
��.�
��.�

2020-21

�.�
�.�

�.�
�.�

OFtREer �� - MarFh �� �.�� �.��
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CGD INFRASTRUCTURE

6RXrFe� 33A&�9ahan

As on 
31st March 

2019

As on 
31st March

2020

As on 
31st March

2021

As on 
30th Apr
2022 (P)

PNG

Domestic ��������� ��������� ��������� ���������

Commercial ������ ������ ������ ������
Industrial ����� ������ ������ ������

CNG

CNG 
Stations

����� ����� ����� �����

CNG 
Vehicles

��.�� lakhs ��.�� lakhs ��.�� lakhs ��.�� lakhs

As on 
31st March 

2022 

���������

������
������

�����

��.�� lakhs

MAJOR NATURAL GAS PIPELINE NETWORK As on 31.03.2022

*InFlXdes AG&/� 'F3&/� ONG& and e[FlXdes &G' SiSeline netZRrk
6RXrFe� 33A&�3NGR% 

Nature of Pipeline GAIL GSPL PIL IOCL AGCL RGPL
OSeratiRnal /ength ����� ����� ����� ��� ��� ���

&aSaFit\ ���.� ��.� ��.� ��.� �.� �.�
3artiall\

FRmmissiRned�

/ength ����� ���
&aSaFit\

Total operational length 14,121 2,695 1,459 309 107 304
8nder

FRnstrXFtiRn

/ength ����� ��� �����
&aSaFit\ �.�

Total length 19,524 2,795 1,459 1,574 107 304

Nature of pipeline GGL DFPCL ONGC GIGL GITL Others* Total

OSeratiRnal /ength �� �� �� 14,449

&aSaFit\ �.� �.� �.� 333

3artiall\

FRmmissiRned�

/ength ����� ��� 6,180

&aSaFit\ -

Total operational length 73 42 24 1,131 365 0 20,629

8nder

FRnstrXFtiRn

/ength ������ ����� ����� 13,186

&aSaFit\ ���.� -

Total length 73 42 24 2,332 2,031 3,550 33,815
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EXISTING LNG TERMINALS

Location Companies Capacity 
(MMTPA) As 

on 01st June 22 

Capacity Utilisation 
(%)  

April 2022 
'aheM 3etrRnet /NG /td ��.� ��.�

+a]ira 6hell (nerg\ India 3vt /td �.� ��.�

'aEhRl
 .Rnkan /NG /td � ��.�

.RFhi 3etrRnet /NG /td � ��.�

� ��.�(nnRre Indian Oil /NG 3vt /td 

MXndra G63& /NG /td � ��.�

Total Capacity 42.7 MMTPA 


7R inFrease tR � MM73A Zith EreakZater. Onl\ +3 stream RI FaSaFit\ RI �.� MM73A is FRmmissiRned
6RXrFe� 33A& 

CORE PURPOSE STATEMENT 7R Ee the FrediEle vRiFe RI Indian h\drRFarERn indXstr\ enaEling
its sXstained grRZth and glREal FRmSetitiveness.

SHARED VISION

FEDERATION OF INDIAN PETROLEUM INDUSTRY

�  A SrRgressive and FrediEle energ\ advisRr\ ERd\ stimXlating
grRZth RI Indian h\drRFarERn seFtRr Zith glREal linkages.

�  A health\ and strRng interIaFe Zith GRvernment� legislative
agenFies and regXlatRr\ ERdies.

� &reate valXe IRr stakehRlders in all RXr aFtiRns.
�  (naElers RI FRllaERrative researFh and teFhnRlRg\ adRStiRn in

the dRmain RI energ\ and envirRnment.
�  A viErant� adaStive and trXstZRrth\ team RI SrRIessiRnals

Zith dRmain e[Sertise.
� A IinanFiall\ selI-sXstaining� nRt-IRr-SrRIit Rrgani]atiRn.

FRr mRre details 
kindl\ visit RXr ZeEsite 

ZZZ.IiSi.Rrg.in

FRllRZ Xs Rn�



Member Organizations
S No Organization Designation     

�   AntelRSXs (nerg\ 3vt /td  

�   A[ens India �3� /td.

�   %aker +Xghes� A G( &RmSan\ 

�   %harat Oman ReIineries /td.

&hieI ([eFXtive OIIiFer 

Managing 'ireFtRr 

&RXntr\ /eader

�   %harat 3etrRleXm &RrSRratiRn /td. 

&hieI ([eFXtive OIIiFer
&hairman 	 Managing 'ireFtRr 

�   %3 GrRXS

Name

Mr. 6Xniti %hat

Mr. Siddhartha Saha 

Mr. NeeraM 6ethi

Mr. AEhairaM 6ingh %handari   

Mr. ArXn .Xmar 6ingh 

Mr. 6ashi MXkXndan 3resident� ES India 	 
6eniRr 9iFe 3resident� ES grRXS

�   &airn Oil 	 Gas� 9edanta /imited Mr. 6Xnil 'Xggal GrRXS &(O� 9edanta /td.

��  &6IR-Indian InstitXte RI 3etrRleXm 
��   'eFRm NRrth 6ea 

Mr. Arvind .Xmar

Mr. AMa\ .handelZal                

'r. AnMan Ra\ 

Mr. :ill RRZle\ 

Mr. 6. M. MalhRtra 

Ms. 9artika 6hXkla 

Mr. RaMiv Memani 

Mr. MRnte 'REsRn 

Mr. +RXsila 7iZari

Mr. ManRM -ain 

Mr. Anil .. -Rshi

Mr. 6iddharth R Ma\Xr  

Mr. AlRk 9erma

'r. 3XshS .Xmar -Rshi 

Mr. 3raEh 'as 

Mr. ArXn .Xmar Mishra 

Mr. -ames %Xrkhard 

Mr. /Xis %ertran 

3rRI. RaMiv 6hekhar 

Mr. A. Mallesh RaR 

Mr. RaMesh .Xmar Mediratta 

Mr. 6.M. 9aid\a 

Mr. 6anMa\ .Xmar 

Mr. RaMesh Ganesh

Mr. %rian 6Xllivan 

'ireFtRr

'ireFtRr

Interim Managing 'ireFtRr

3resident

&hairman 	 Managing 'ireFtRr 

&RXntr\ Manager 	 3artner 

&hieI ([eFXtive OIIiFer

Managing 'ireFtRr 

&hairman 	 Managing 'ireFtRr 

&hieI ([eFXtive OIIiFer 

Managing 'ireFtRr 	 &(O

Managing 'ireFtRr 

&hairman 	 Managing 'ireFtRr 

Managing 'ireFtRr 	 &(O 

&hieI ([eFXtive OIIiFer 

Managing 'ireFtRr

6eFretar\ General 

'ireFtRr

Managing 'ireFtRr 

Managing 'ireFtRr 	 &(O 

&hairman

&hieI ([eFXtive OIIiFer 	 M' 

Managing 'ireFtRr 

Managing 'ireFtRr 

([eFXtive  'ireFtRr  

�    &handigarh 8niversit\ 
�    &hennai 3etrRleXm &RrSRratiRn /td.

��  &hi (nergie 3vt. /td

Mr. 6atnam 6ingh 6andhX      &hanFellRr 

Managing 'ireFtRr 

��   '\namiF 'rilling 	 6erviFes 3vt. /td. 

��   (ngineers India /td.

��   (rnst 	 YRXng //3

��   ([[RnMREil Gas �India� 3vt. /td. 

��  FM& 7eFhnRlRgies India 3vt. /td.

��  GAI/ �India� /td.

��  G63& /NG /td.

��   h�e 3RZer 6\stems 3vt. /td. 

��   +aldRr 7RSsRe India 3vt. /td. 

��   +indXstan 3etrRleXm &RrS. /td. 

��   +3&/ Mittal (nerg\ /td. 

��   +3OI/ Gas 3rivate /td.

��   I+6 Markit

��   InternatiRnal Gas 8niRn

��   II7 �I6M� 'hanEad

��   IM& /td.

��   Indian Gas ([Fhange /td.

��   Indian Oil &RrSRratiRn /td. 

��   Indian 6trategiF 3etrRleXm Reserves /td

��   IndraSrastha Gas /td. 

��   Indian Oiltanking /td. 

��   I3I(&A

9RiFe RI Indian Oil 	 Gas IndXstr\
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S No Organization Name Designation     

��   -indal 'rilling 	 IndXstries 3vt. /td.    Mr. Raghav -indal

��   /an]a7eFh
��   /arsen 	 7RXErR /td
��   Maharashtra InstitXte RI 7eFhnRlRg\
       �MI7� 3Xne
��   MangalRre ReIiner\ 	       
       3etrRFhemiFals /td. 
��   Megha (ngineering 	  

'r. -enniIer +Rlmgren 

Mr. 6.N. 6XErahman\an 

Mr. RahXl 9. .arad

&hairman 	 Managing 'ireFtRr 
&hieI ([eFXtive OIIiFer 
Managing 'ireFtRr 
&hieI ([eFXtive OIIiFer 
&(O 	 Managing 'ireFtRr 
([eFXtive 3resident

Mr. 7Rn\ FRXntain 

Mr. %haskar -\Rti 3hXkan 

'r. Alka Mittal

&hairman

'ireFtRr �7eFh.� 	 M' �I�F� 

&M' �Addl. &harge� 	 'ireFtRr �+R�

Mr. 6Xshil &handra Mishra &hairman 	 Managing 'ireFtRr

       InIrastrXFtXres /td. 

��   Na\ara (nerg\ /td.

��   NXmaligarh ReIiner\ /td.

��   Oil and NatXral Gas &RrSRratiRn /td 

��   Oil India /td.

��    3etrRnet /NG /td.

��    3iSeline InIrastrXFtXre /td.
��    RaMiv Gandhi InstitXte RI 3etrRleXm

Managing 'ireFtRr 	 &(OMr. Aksha\ .Xmar 6ingh 

Mr. Akhil MehrRtra 

3rRI. A.6.. 6inha
&hieI ([eFXtive OIIiFer

'ireFtRr 
        7eFhnRlRg\
��    RelianFe %3 MREilit\ /td.  
��    RelianFe IndXstries /td.� 
��    6A6 InstitXte �India� 3vt /td.
��    6FhlXmEerger Asia 6erviFes /td 
��   6FRttish 'evelRSment InternatiRnal 

��   6eFXre Meters /td. 
��   6hell &RmSanies in India
��   6iemens /imited
��   6NF FlRSam India 3vt. /td
��   6RXth Asia Gas (nterSrise 3vt. /td. 
��   7+IN. Gas 'istriEXtiRn 3vt. /td. 
��   7Rtal(nergies Marketing  

  India 3rivate /td.  
��   8niversit\ RI 3etrRleXm 	 

(nerg\ 6tXdies
       �� 8O3 India 3vt. /td.

��  9&6 4Xalit\ 6erviFes 3rivate /td. 

��   :Rrld /3G AssRFiatiRn

'r. 6.-. &hRSra

Mr. Mike %anaFh 

Mr. 6haker 9a\XvegXla 

Mr. -ames RRFkall

&hieI ([eFXtive OIIiFer 
&hairman 	 Managing 'ireFtRr 
&(O 	 Managing 'ireFtRr-India 
Managing 'ireFtRr 
+ead RI (nerg\ 7rade� Asia 3aFiIiF 
&(O - (nerg\
&RXntr\ &hair
&(O �6iemens (nerg\ - India� 
Managing 'ireFtRr
'ireFtRr 
&hieI ([eFXtive OIIiFer 
&RXntr\ &hair 

&hanFellRr

Managing 'ireFtRr

'ireFtRr
&(O and Managing 'ireFtRr

Mr. M. 9enkatesh 

Mr. 3. 'Rraiah

Managing 'ireFtRr 

'ireFtRr

��    Invenire 3etrRd\ne /td. 

��   IRM (nerg\ 3vt. /td.

Mr. Mannish MaheshZari

Mr. .aran .aXshal 

Mr. +arish &. Mehta 
Mr. MXkesh AmEani 
Mr. NRshin .agalZalla 
Mr. 9ina\ MalhRtra 
Mr. .evin /iX
Mr. 6Xnil 6inghvi 
Mr. Nitin 3rasad
Mr. Gerd 'eXsser
Mr. 6hital .hRt
Mr. 6XERdh .Xmar -ain 

Mr. +ardiS 6ingh Rai 
Ms. Ahlem FRIGA-NOY

7he -RXrnal RI FederatiRn RI Indian 3etrRleXm IndXstr\
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Federation oI Indian PetroleuP Industr\
3rd Floor, PHD House, 4/2, Siri Institutional Area,

August Kranti Marg, New Delhi-110016

Follow us on:
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