
January-March 2023 | Vol. 22 Issue 1



Governing Council
Chairman Co-Chairman Vice-Chairman 

S.M. Vaidya  
Chairman 

Indian Oil Corporation Ltd.

$rXQ�.XPDr�6LQJK
&KDLUPDQ & CEO�

Oil and Natural Gas Corporation Ltd. 

6DrWKDN�%HKXrLD
&KDLUPDQ

5HOLDQFH�%3�0RELOLW\�/WG.

Members

*��.rLVKQDNXPDr
CMD,�Bharat Petroleum 

&RUSRUDWLRQ�/WG.

Sashi Mukundan
President, bp India & 

Senior Vice President, bp group

Sunil Duggal
Group CEO, Vedanta Ltd. 

(Cairn Oil & Gas, Vedanta Ltd.)

Dr. Anjan Ray 
Director, CSIR-Indian 
Institute of Petroleum

Vartika Shukla
CMD, Engineers India Ltd. 

Sandeep Kumar Gupta  
CMD, GAIL (India) Ltd. 

Dr. Pushp Kumar Joshi
CMD, Hindustan Petroleum 

Corporation Ltd.

Prabh Das
MD & CEO, 

HPCL Mittal Energy Ltd. 

Prof. Rajiv Shekhar
Director, IIT (ISM) Dhanbad

Prasad K Panicker 
Chairman & Head of Refinery, 

Nayara Energy Ltd. 

Dr. Ranjit Rath
CMD, Oil India Ltd.

$VKD\�.XPDr�6LQJK�Ɇ
MD & CEO

Petronet LNG Ltd.

Nitin Prasad 
Country Chair, 

Shell Companies in India

Gurmeet Singh 
Director General, FIPI 

Member Secretary

Voice of Indian Oil & Gas Industry

2 January-March 2023 | Vol. 22 Issue 1



(QKDQFLQJ�(QHrJ\�6HOI�VXIILFLHQF\�RI�WKH�&RXQWr\

'HVLJQ�DQG�6\QWKHVLV�RI�ML[WXrH�RI�3RO\PHrLF�(VWHr�DV�3RXr�3RLQW�
'HSrHVVDQW�IRr�:D[\�&rXGH

3HWrROHXP�+\GrRFDrERQ�&RQWHQW�LQ�6HGLPHQWV�DrRXQG�21*&·V�
,QVWDOODWLRQV�LQ�WKH�:HVWHrQ�2IIVKRrH�5HJLRQ��$rDELDQ�6HD�²�$�
7HPSRrDO�6WXG\�6SDQQLQJ�RYHr�D�'HFDGH

��-��

'HVLJQ�RI�7DQN�'HJDVVHr�$VVHPEO\�IRr�VDIH�RSHrDWLRQ

��-��

��-��

CONTENTS
The Journal of Federation of Indian Petroleum Industry

3January-March 2023 | Vol. 22 Issue 1

In

This 

Issue

8-1�

��-��

�G͛s PaŐe

�ŶeƌŐǇ�^eůĨͲƐƵĨĨŝcŝeŶcǇ

&ŝŶĂŶce

^ƵƐƚĂŝŶĂďŝůŝƚǇ

�ǀeŶƚƐ

Eeǁ��ƉƉŽŝŶƚŵeŶƚƐ

^ƚĂƚŝƐƚŝcƐ

1�-1�

hƉƐƚƌeĂŵ

,^�

�����

%LRIXHOV�DQG�7KHLr�,PSRrWDQFH

(OHPHQWDO�SrR[LHV�IRr�SDOHRVDOLQLW\�DQDO\VLV�RQ�VHGLPHQW�VDPSOH�
$�&DVH�VWXG\�$VVDP�DQG�$VVDP�$rDNDQ�%DVLQ

,)6&�²�6KLS�OHDVLQJ�LQ�*,)7�&LW\�²�,PSDFW�RQ�2LO�DQG�*DV�VHFWRr

5LVN�EDVHG�VFKHGXOH�PRGHOOLQJ�RI�/67.�2IIVKRrH�%rRZQILHOG�2LO�DQG�
*DV�3rRMHFWV�XVLQJ�3rRMHFW�MDQDJHPHQW�WRROV�	�PHWKRGRORJLHV

�����

%DODQFLQJ�3rRILW�DQG�3ODQHW��+RZ�WKH�2LO�DQG�*DV�,QGXVWr\
&DQ�%HFRPH�MRrH�6XVWDLQDEOH

�����



T.K. Sengupta
Director (Exploration & Production)

Members

D./.N. Sastri
Director (Oil Refining & Marketing)

Vivekanand
Director (Finance, Taxation & Legal)

. J.VeFWW#ILSL.oUJ.LQ, WNVeQJXSWa#ILSL.oUJ.LQ

Tel. No.: 91 -1 1 -40886000, Fax No.: 91 -1 1 -4088601 9

Voice of Indian Oil & Gas Industry

4 January-March 2023 | Vol. 22 Issue 1

6�.��6KDrPD
Director (*DV�



5January-March 2023 | Vol. 22 Issue 1

The Journal of Federation of Indian Petroleum Industry

Dear Members,

:itK tKe adYent of tKe neZ financial \ear 2023�24 
and enerJ\ sector¶s dedicated focus toZards 
inYestment in clean enerJ\ tecKnoloJies Yi]� Jreen 
K\droJen� Eiofuels� decarEoni]ation tKrouJK CCUS 
etc�� tKere is reneZed optimism tKat e[ists ZitKin tKe 
Indian oil and Jas industr\ tKis \ear� 7Ke industr\ 
Kas put all e\es on findinJ a neZ Ealance EetZeen 
enerJ\ securit\� affordaEilit\� and sustainaEilit\� 7Ke 
industr\ aims to acKieYe its lonJ�term desire for an 
accelerated sKift aZa\ from K\drocarEons toZards 
loZ�carEon and Jreen sources of enerJ\� In tKis 
reJard� *20 presidenc\ JiYes India a uniTue 
opportunit\ to lead efforts on runninJ tKe patK of 
enerJ\ transition� and at tKe same time NeepinJ 
climate Joals in tandem ZitK tKe net ]ero oEMectiYe� 

:itK a KealtK\ JroZtK of 6�8� for )< 2022�23� India 
e[KiEits as EeinJ one of tKe KiJKest�JroZinJ 
economies in tKe Zorld mainl\ driYen E\ domestic 
consumption� improYement in JoYernment 
inYestments� industrial production� improYements to 
credit JroZtK� and roEust JroZtK in e[ports�  7Ke 
resilience of India¶s JroZtK process Zas deliEerated 
in tKe union EudJet deliYered E\ +on¶Ele )inance 
Minister� Smt� 1irmala SitKaraman on 1st )eEruar\� 
2023� 7Ke finance minister presented a JroZtK�
oriented %udJet ZKicK focused on 7 pillars± 
InclusiYe 'eYelopment� 5eacKinJ tKe Last Mile� 
Infrastructure and InYestment� UnleasKinJ tKe 
Potential� *reen *roZtK� and <outK PoZer� 7Kese 
seYen priorities adopted in tKe %udJet 
complemented eacK otKer and acted as tKe 

SaptrisKi
 JuidinJ us tKrouJK tKe Amrit .aal� 

7Ke Indian *oYernment tKrouJK formulation of 
policies and reJulations� Kas laid out an amEitious 
Yision to ErinJ secure� affordaEle� and sustainaEle 
enerJ\ to all its citi]ens� In order to promote Jas�
Eased   econom\�  tKe  Union   %udJet   laid   special

empKasis on circular econom\ E\ NeepinJ 5s 
10�000 crore for settinJ up EioJas plants ZKicK 
comprises of 200 compressed EioJas plants (C%*)� 
includinJ 75 in urEan areas� and 300 cluster�Eased 
plants� 7Kis pusK from tKe JoYernment for ElendinJ 
C%* ZitK natural Jas and promotinJ its adoption as 
a fuel� particularl\ in tKe transportation seJment are 
tKe positiYe deYelopments taNinJ place to promote 
JroZtK of Jas sector in India�

)urtKer in tKe E	P seJment� JoYernment Kad 
launcKed tKe 9III EiddinJ round (coYerinJ 10 oil 	 
Jas ElocNs) under tKe 2pen AcreaJe LicensinJ 
polic\ (2ALP) on -ul\ 7tK� 2022� In tKe Kope of 
attractinJ more Eidders� tKe JoYernment Kas 
e[tended tKe time for suEmittinJ Eids in tKe 9III 
e[ploration licensinJ round to MarcK 30tK� 2023� 

:itK a YieZ to sKift toZards Jreen enerJ\� *oYt¶s 
initiatiYe on spendinJ 5s� 35000 crores for priorit\ 
capital inYestments toZards enerJ\ transition is a 
Zelcome step ZKicK Zould Kelp in attaininJ net ]ero 
initiatiYes as enYisioned E\ +onoraEle Prime 
Minister� SKri 1arendra Modi� In tKis reJard� India¶s 
reneZaEle enerJ\ capacit\ Kas Zitnessed an 
unprecedented JroZtK and amounts to a sKare of 
42�5 � of tKe countr\¶s total installed enerJ\ 
capacit\ ZKicK is eTuiYalent to 173 *: of clean 
enerJ\ capacit\ Eased on non�fossil fuels� as on 
-anuar\¶ 2023� 

)urtKer� to ensure Jreen moEilit\� tKe JoYernment 
Kas decided tKat custom dut\ Zould Ee e[empted 
from capital Joods and macKiner\ reTuired to 
manufacture litKium�ion cells for Eatteries used in 
E9s and e[tend suEsides on E9 Eatteries for 
anotKer \ear�  7Kis Zill ensure furtKer surJe in tKe 
adoption of E9s in tKe countr\� 

From the Desk of the 

     Director General
Greetings from the Federation of Indian Petroleum Industry (FIPI)!
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In tKe area of K\droJen� tKe Union CaEinet� in 
-anuar\¶ 2023� Kas approYed tKe 1ational *reen 
+\droJen Mission ZitK an outla\ of 5s 19�744 
crore ZitK an aim to maNe India a JloEal KuE for 
manufacturinJ of Jreen K\droJen and promote 
deYelopment of Jreen K\droJen production 
capacit\ of 5 MM7 per annum E\ 2030� 7Kis Zill 
ensure decarEoni]ation of industrial� moEilit\ and 
enerJ\ sectors and at tKe same time Kelp in 
reduction in dependence on imported fossil fuels� 

9aUiRuV (YHnWV RUJani]HG E\ ),3, GuUinJ WKH 
TuaUWHU
India EnerJ\ :eeN (IE:) 2023� tKe first maMor 
eYent under India¶s *20 Presidenc\� Zas Keld 
EetZeen 6 ± 8 )eEruar\ 2023 at tKe %enJaluru 
International E[KiEition Centre (%IEC)� 7Ke eYent 
Zas Keld under tKe patronaJe of tKe Ministr\ of 
Petroleum 	 1atural *as (M2P	1*)� *oYernment 
of India� and sees participation from all tKe Indian 
oil 	 Jas companies� maMorit\ of non�oil and Jas 
PSUs� Ministr\ of PoZer� .arnataNa State 
*oYernment� SIAM from automoEile industr\� 
Yarious startups etc� and is officiall\ supported E\ 
Indian 2il Corporation Limited (I2CL) and tKe 
)ederation of Indian Petroleum Industr\ ()IPI)� 7Kis 
\ear¶s tKeme� ³*roZtK CollaEoration 7ransition�´ 
emEodied India¶s enerJ\ transition ZitK a YieZ of 
connectinJ JloEal enerJ\ communit\ for innoYation� 
ideas� and inYestment on tKe road to net�]ero� 7Ke 
eYent ErouJKt toJetKer 30�000� JloEal enerJ\ 
leaders� 8�000� conference deleJates� 1�000� 
e[KiEitors� and 500� renoZned speaNers from 150
� countries� 7Ke folloZinJ positiYe outcomes 
emanated from IE: 2023� �

InnoYation´ and India� US E[ecutiYe roundtaEle 
ZitK US�Indian %usiness council and US�India 
StrateJic partnersKip )orum�

)urtKer� India launcKed a *loEal %iofuel Alliance to 
Kelp deYelop a faYoraEle ecos\stem for promotinJ 
tKe deYelopment and deplo\ment of Eiofuels ZitK 
Ne\ staNeKolders� includinJ US� %ra]il� EU and 
facilitatinJ cooperation and intensif\inJ tKe use of 
sustainaEle Eiofuels E\ puttinJ empKasis on 
strenJtKeninJ marNets� facilitatinJ JloEal Eiofuels 
trade� deYelopment of concrete polic\ lesson�
sKarinJ and proYision of tecKnical support for 
national Eiofuels proJrams ZorldZide�  

'urinJ tKe Tuarter� )IPI Kad participated in Yarious 
NnoZledJe sKarinJ eYents and ZeEinars�

)IPI in association ZitK E< orJani]ed a ZeEinar on 

2nline securit\ s\stems for tKe 2il and *as 
Sector
 on 18tK -anuar\ 2023� 7Ke ZeEinar Zas 
conducted in order to sKed a liJKt on tKe 
importance of KaYinJ sound and secure tecKnoloJ\ 
s\stems to sKield companies from tKe recent 
increase in c\Eer�attacNs on tKe 2perational 
7ecKnoloJ\ (µ27¶) of companies� 7Ke ZeEinar 
Zitnessed an oYerZKelminJ response ZitK 
participation of more tKan 100 professionals 
ZorNinJ across tKe oil and Jas Yalue cKain�

)urtKer� on 2 )eEruar\� 2023� )IPI orJani]ed its 
flaJsKip post EudJet anal\sis session� 7Ke session 
Zas orJani]ed ZitK E< as tKe NnoZledJe partner� 
7Ke session Zitnessed fruitful deliEerations on tKe 
recentl\ announced EudJet and its sKort�� medium� 
and lonJ�term impacts on tKe oil and Jas sector� A 
panel discussion Zas conducted to discuss tKe 
main features of tKe EudJet� 7Ke session Zas 
attended E\ C)2s of leadinJ puElic 	 priYate 
sector companies amonJ otKer industr\ leaders 
and participants� 7Ke %udJet session Zas attended 
E\ nearl\ 200 deleJates (Yirtuall\) and Zas 
appreciated in terms of content E\ eYer\one�   

2nJRinJ ),3, SWuGiHV

)IPI on EeKalf of its memEer companies is 
currentl\ carr\inJ out an industr\ stud\ on 
µEmerJinJ +\droJen MarNet and its 2pportunities 
in India¶ for assessinJ tKe K\droJen marNet 
potential in India� 7Ke stud\ is EeinJ carried out E\ 
IC) as tKe .noZledJe Partner�  7Ke draft report 
Kas Eeen suEmitted E\ IC) after receiYinJ 
comments from tKe stud\ partners on tKe same� 
7Ke findinJs of tKe stud\ Zill assess tKe role of 
K\droJen in tKe proYision of electricit\� transport� 
and enerJ\ storaJe in a loZ�carEon enerJ\ s\stem 
in India�

� 7Ke India PaYilion proYided an immersiYe
diJital e[perience� sKoZcasinJ India¶s enerJ\ 
eYolution� 	 strateJ\ to diYersif\ our enerJ\ 
mi[� polic\ reforms� enerJ\ transition and 
sustainaEilit\ actions and Joals� 

� 7Ke StrateJic conference ErouJKt toJetKer
tKe Ne\ staNe Kolders from tKe inteJrated 
enerJ\ Yalue cKain to sKare insiJKts on 
strateJies and trends impactinJ JloEal enerJ\ 
marNets� 

� E[ecutiYe sessions conYene leaders at tKe
forefront of Eusiness operations to sKare Eest 
practices in pursuinJ tKe net ]ero aJenda�

� 7ecKnical conference offered enJineers and
proMect manaJers access to latest industr\ 
e[pertise�

India also Kosted tKe 9tK Asian Ministerial EnerJ\ 
5oundtaEle in collaEoration ZitK International 
EnerJ\ )orum (IE)) ZitK tKe oEMectiYe of ³MappinJ 
StaEle 	 Secure EnerJ\ patKZa\s for acKieYinJ 
EnerJ\   securit\�   EnerJ\   -ustice�   *roZtK   and
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)urtKer� )IPI� alonJ ZitK its stud\ partner 
orJani]ations� KaYe initiated a stud\ on ³Scope and 
5ole of 1atural *as in MitiJation of Industrial Air 
Pollution�´ 7E5I Kas Eeen enJaJed as tKe researcK 
partner for tKe stud\ and Zas aZarded tKe ZorN in 
SeptemEer 2021� consistinJ of tKree industrial 
clusters� namel\ *urJaon (+ar\ana)� 9aranasi (UP) 
and SanJaredd\ (7elanJana)� 7Ke report
s findinJs 
Zill present a pressinJ case to tKe polic\maNers for 
mandatinJ Jas in industrial clusters and serYe as a 
sinJle data point for all adYocac\ efforts in tKis 
direction�

)IPI� on adYice from tKe MoP	1*� Kas aZarded 
International Consultant ³%C*´ a Stud\ on 
³Promotion of Indian E	P Sector for enKancinJ E	P 
actiYities amonJ International 2perators�InYestors�´ 
7Kis stud\
s main aim is to promote tKe Indian E	P 
sector for enKancinJ E	P actiYities on tKe domestic 
front to International 2perators�InYestors tKrouJK 
roadsKoZs in London and +ouston� %otK tKe 
roadsKoZs at London 	 +ouston led E\ tKe 
Secretar\� Ministr\ of Petroleum 	 1atural *as and 
'*� '*+ KaYe Eeen completed� %C* Kas 
suEmitted a ³InYestors EnJaJement´ report to tKe 
Ministr\ 	 '*+� capturinJ tKe priorit\ issues 
reTuirinJ redressal and inYestors¶ e[pectations to 
inYest in India¶s E	P sector� 7Kis is tKe 1st sucK 
report� and %C* Zill suEmit tZo additional reports 
on Policies related to E	P 	 *reen enerJ\�

)IPI Kas Eeen taNinJ lead in KiJKliJKtinJ Yarious 
issues related to oil and Jas sector on EeKalf of its 
memEer companies and Zill continue to address 
tKeir concerned matters at releYant forums in tKe 
future as Zell for tKeir redressal� 

&RnFluViRn

:Kile tKe aJe of Jreen enerJ\ is ineYitaEle� tKe 
importance of oil and Jas cannot Ee undermined 
eitKer� 7Ke oil and Jas sector continues to pla\ a 
Yital role in influencinJ decision�maNinJ for all tKe 
otKer important sections of tKe econom\� EnerJ\ 
efficienc\ in oil 	 Jas sector alonJ ZitK Jreen 
enerJ\ inYestments� EotK can Kelp in improYinJ 
enerJ\ securit\ and increasinJ self�sufficienc\�  In 
tKis reJard� I am confident tKat )IPI� on EeKalf of its 
memEer companies Zill continue to support tKe role 
of clean tecKnoloJies for a loZ�carEon enerJ\ 
transition in India and furtKer deliEerate on industr\ 
issues to ensure a resilient� sustainaEle future 
aKead� 

:isKinJ \ou tKe Yer\ Eest�

Gurmeet Singh



%acNground 

5HFHQW GHFDGH KDV RSHQHG XS WKH YLVWDV IRU 
SKHQRPHQDO JURZWK RSSRUWXQLWLHV IRU WKH QDWLRQ� 
GXULQJ WKLV LQLWLDWLYHV YDULRXV FKDOOHQJHV DV ZHOO DV 
DOWHUQDWH SHUVSHFWLYHV KDYH HPHUJHG IRU D WKRURXJK 
FRQVLGHUDWLRQ� %XUJHRQLQJ HQHUJ\ GHPDQG WR FDWHU 
HFRQRPLF DQG VRFLHWDO JURZWK DQG VXVWDLQDELOLW\ 
DVSHFWV DORQJ ZLWK LQFUHDVLQJ LPSRUW ELOO DUH WKH IOLS 
VLGHV RI WKH VDPH FRLQ�

5HFHQWO\� D FRPELQDWLRQ RI GLVUXSWLYH WHFKQRORJLHV� 
VXFK DV HOHFWULF YHKLFOHV� JUHHQ K\GURJHQ� 
UHQHZDEOH HQHUJLHV DUH HPHUJLQJ DV VXVWDLQDEOH 
VROXWLRQV� 7KRXJK WKHVH SURSRVLWLRQV VHHP WR EH 
IDVFLQDWLQJ� WKHLU FRQWULEXWLRQ LQ WKH WRWDO HQHUJ\ 
EDVNHW LV QRW VR ODUJH YLV�D�YLV WRWDO HQHUJ\ GHPDQG 
JOREDOO\� )RVVLO IXHOV VWLOO UHPDLQ WKH SULPDU\ VRXUFH 
RI HQHUJ\ EHVLGHV HQDEOLQJ SURGXFWLRQ RI 
SHWURFKHPLFDOV� ZKLFK DUH DQ LQWULQVLF SDUW RI RXU 
GDLO\ OLIH� 

7KH &RXQWU\� EHLQJ GHILFLHQW LQ IRVVLO IXHOV DQG 
QDWXUDO JDV� KDV WR SULPDULO\ UHVRUW WR LPSRUWLQJ WKH 
VDPH� 2Q WKH FRQWUDU\� WKRXJK FRDO LV GRPHVWLFDOO\ 
DYDLODEOH LQ DEXQGDQFH� PDMRULW\ RI FRDO LV 
FKDQQHOL]HG WR WKHUPDO SRZHU SODQWV RU FDSWLYH 
SRZHU SODQWV WR PHHW WKH GHPDQG RI SRZHU� )XUWKHU� 
SRZHU JHQHUDWLRQ QHHGV DUH SULPDULO\ IXOILOOHG IURP 
FRDO� LQ WKH SURFHVV GLUHFW ILULQJ RI WKH FRDO HPLWV 
VLJQLILFDQW &2�� WKXV QRW PHHWLQJ WKH VXVWDLQDELOLW\ 
DVSHFWV� 

2Q WKH RWKHU VLGH� LQ DEVHQFH RI QDWXUDO JDV 
DYDLODELOLW\� QDSKWKD LV XVHG WR SURGXFH K\GURJHQ LQ 
WKH UHILQHULHV� ZKLFK LQ LWVHOI LV D PDMRU VRXUFH RI 
&2� HPLVVLRQ DORQJ ZLWK EXUGHQLQJ WKH LPSRUW  QHHG�   

7KHUHIRUH� LW ZRXOG EH YHU\ HVVHQWLDO WR HVWDEOLVK D 
EDODQFH EHWZHHQ LPSRUWV RI IRVVLO IXHOV� 
LQGLJHQL]DWLRQ DQG H[SORUDWLRQ RI GRPHVWLFDOO\ 
DYDLODEOH UHVRXUFHV WR PDLQWDLQ DQ HFRORJLFDO 
EDODQFH �UHIHU )LJ����� 

Enhancing Energy Self-sufficiency of the Country
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General Manager (Structural) 

(nJineers ,ndia /iPited

3aSia 0andaO 

Fig. �: GroZtK 3erVSeFtiYeV

(nergy 'ePand 	 6uSSly )orecast

8SFRPLQJ GHFDGHV RI $PULW NDDO� DUH ERXQG WR 
JHUPLQDWH PRQXPHQWDO JURZWK LQ WKH SDUDPHWHUV� 
VXFK DV LQFRPH SHU FDSLWD RU SHU FDSLWD JURVV 
GRPHVWLF SURGXFW� WKH OHYHO RI LQGXVWULDOL]DWLRQ� WKH 
JHQHUDO VWDQGDUG RI OLYLQJ� DQG WKH DPRXQW RI 
WHFKQRORJLFDO   LQIUDVWUXFWXUH�  (YHU\  DVSHFW  RI  WKLV 
JURZWK  PRPHQWXP ZLOO FXOPLQDWH LQ HQKDQFHG 
HQHUJ\ GHPDQG� ([KLELW��� LQGLFDWHV WKH WUHQG RI 
HQHUJ\ GHPDQG XS WR ����� LQ D GHIDXOW VFHQDULR RU 
SDWKZD\� ([KLELW�� LQGLFDWHV WRWDO HQHUJ\ GHPDQG LQ 
GHIDXOW SDWKZD\ DQG PD[LPXP HQHUJ\ VHFXULW\ 
�KHURLF HIIRUW LQ GHPDQG VHFWRUV�� %\ HQVXULQJ 
PD[LPXP HQHUJ\ VHFXULW\ LQ WKH FRXQWU\� WKH GHPDQG 
PD\ EH UDWLRQDOLVHG XS WR VRPH H[WHQG RQO\� 
PD[LPXP XS WR ����    



7R FDWHU WR WKH KXJH HQHUJ\ GHPDQG� VXSSO\ IURP 
YDULRXV VRXUFHV LV SODQQHG DW WKH QDWLRQDO OHYHO� 
([KLELW��� LQGLFDWHV HQHUJ\ VXSSO\ IRUHFDVW XS WR ����� 
FRUUHVSRQGLQJ  WR  DERYH�PHQWLRQHG  GHIDXOW  VFHQDULR� ,W 
LV HYLGHQW IURP WKH IRUHFDVW WUHQG WKDW� DURXQG ������ RI 
WKH HQHUJ\ LV SODQQHG IURP FRDO� DQRWKHU ������ LV IURP 
RLO� FRQWULEXWLRQ RI QDWXUDO JDV� ELR IXHO DQG RWKHU 
UHQHZDEOH VRXUFHV DUH OHVV WKDQ ��� HDFK� 

6LQFH ILULQJ RI FRDO SURGXFHV VXEVWDQWLDO DPRXQW RI 
&2�� ZKLFK LV QRW GHVLUDEOH LQ WKH SUHVHQW FRQWH[W 
RI VXVWDLQDELOLW\� 6R DOWHUQDWLYHO\� JDVLILFDWLRQ RI WKH 
GRPHVWLF FRDO WR JHQHUDWH V\QJDV IRU IXUWKHU XVDJH 
LQ )HUWLOLVHUV DQG DXJPHQWDWLRQ RI RWKHU GLVWLOODWHV 
PD\ EH ZRUWKZKLOH�  
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Hydrogen 'ePand

,Q DGGLWLRQ WR WKH )HUWLOLVHUV� FRSLRXV TXDQWLW\ RI 
+\GURJHQ LV UHTXLUHG LQ WKH UHILQHULHV WR PHHW WKH TXDOLW\ 
RI GLVWLOODWHV� ([KLELW��� LQGLFDWHV SURMHFWHG WRWDO +� 
UHTXLUHPHQW LQ $PPRQLD SODQWV DQG 5HILQHULHV� *OREDOO\� 
K\GURJHQ LV SULPDULO\ SURGXFHG E\ VWHDP UHIRUPLQJ RU 
6WHDP 0HWKDQH 5HIRUPLQJ �605� SURFHVV� LQ ZKLFK 
QDWXUDO JDV LV XVHG WR SURGXFH K\GURJHQ� 

Coal Gasification

,QGLD LV DQ DJUL�EDVHG HFRQRP\ ZLWK XUHD EHLQJ 
RQH RI WKH PDMRU SULPH PRYHUV� ZLWK FRDO WR 
FKHPLFDOV WZR PDMRU DGYDQWDJHV FRXOG EH 
UHDOLVHG�  

� 2QH� WKH FRVW RI SURGXFWLRQ RI WKH XUHD ZLOO EH 
WKH OHDVW� 6HTXHVWUDWLRQ RI DOO WKH &2�� 
SURGXFHG LQ WKH SODQW� ZLOO HQDEOH UHGXFWLRQ RI 
WKH HTXLYDOHQW JDV LPSRUW� 7KLV FDQ EH D KXJH 
SOXV� 

� $GGLWLRQDOO\� ZLWK V\QJDV EHLQJ DYDLODEOH IURP 
WKH JDVLILFDWLRQ XQLW� 0HWKDQRO� (WKDQRO HWF� 
FRXOG EH SURGXFHG IRU IXUWKHU EOHQGLQJ LQWR 
GLVWLOODWHV� 7KLV QRW RQO\ ZLOO DXJPHQW WKH 
GLVWLOODWH SRROV� EXW LQ D ZD\ ZLOO DLG LQ UHGXFLQJ 
WKH GLIIHUHQWLDO FUXGH LPSRUW� $OWHUQDWLYHO\� 
UHSODFHG OLTXLG QDSKWKD FDQ EH XWLOLVHG 
HIIHFWLYHO\ LQ SHWURFKHPLFDOV WR JHW D EHWWHU 
HFRQRP\� 7KLV FRXOG FHUWDLQO\ EH D SRVLWLYH IRU 
WKH FRXQWU\� ZKLFK LV GHSHQGHQW WR WKH H[WHQW RI 
PHHWLQJ RYHU ��� RI HQHUJ\ UHTXLUHPHQWV 
WKURXJK LPSRUW RI IRVVLO IXHOV� ([KLELW�� LQGLFDWHV 
FRXQWU\¶V LPSRUW GHSHQGHQFH RI JDV� RLO DQG 
FRDO XS WR ����� LQ D GHIDXOW SDWKZD\�

� � 6oXrFe: 1,7, $ayog� 5eSort -Xne ����

,Q DEVHQFH RI QDWXUDO JDV DYDLODELOLW\ GRPHVWLFDOO\� 
LPSRUWHG QDWXUDO JDV RU OLTXLG QDSKWKD DUH XVHG WR 
SURGXFH +�� $ORQJ ZLWK LQFUHDVH LQ WKH LPSRUW ELOO� 
HPLVVLRQ RI VXEVWDQWLDO DPRXQW RI &2� DFW DV D 
GHWHUUHQW WR WKLV HQWLUH SURFHVV� ([KLELW�� LQGLFDWHV JDV 
DQG RLO LPSRUW IRUHFDVW XS WR ���� LQ D GHIDXOW SDWKZD\� 
7RWDO LPSRUW FRVW RI JDV DQG RLO IURP ���� WR ���� LV 
DURXQG ���� DQG ��� WULOOLRQ ,15� 

� � 6oXrFe: ,ndia (nergy 6eFXrity 6Fenario ����

� � 6oXrFe: ,ndia (nergy 6eFXrity 6Fenario ����

7KH PRVW VLJQLILFDQW SDUW LV WKDW� &RDO 
JDVLILFDWLRQ QRZ LV D PDWXUHG WHFKQRORJ\ DQG 
ZLWK DYDLODELOLW\ RI GRPHVWLF FRDO LQ ERXQW\� LQ�
VSLWH RI EHLQJ RI UHODWLYHO\ SRRU TXDOLW\� LW FRXOG 
OHDG WR PDNH VLJQLILFDQW VWULGHV IRUZDUG WRZDUGV 
DWWDLQLQJ VHOI�VXIILFLHQF\ RU DWPD QLUEKDUWD� 

Green Hydrogen Integration

6LQFH� +\GURJHQ LV D SULPH QHFHVVLW\ LQ WKH 
5HILQLQJ ,QGXVWU\� WKH IXHO IRU SURGXFLQJ WKH 
VDPH LV DOZD\V D PDMRU DQG LPSRUWDQW HFRQRPLF 
GHFLVLRQ�   ,Q DEVHQFH   RI   JDV�   DV   PHQWLRQHG 

-DQXDU\ � 0DUFK ���� _ 9RO� �� ,VVXH �



DERYH� RQH KDV WR UHVRUW WR XWLOLVDWLRQ RI H[SHQVLYH 
OLTXLG IXHOV VXFK DV QDSKWKD WR SURGXFH WKH VDPH 
WKURXJK WKH VWHDP UHIRUPLQJ SURFHVV� 7KH SURFHVV 
LV QRW RQO\ HQHUJ\ FRQVXPLQJ EXW DOVR OHDGV WR 
HPLVVLRQ RI VXEVWDQWLDO DPRXQW RI &2�� 2QH RI WKH 
SULPH UHTXLUHPHQWV WKHUHIRUH� LQ WKH UHILQHULHV� KDV 
WR EH WR FDSWXUH WKLV &2� WR LPSURYH WKH FDUERQ 
IRRWSULQWV RI WKH UHILQHULHV� 7KH FHQWUDO TXHVWLRQ 
WKRXJK ZRXOG UHPDLQ KRZ WR XWLOLVH HIILFLHQWO\ WKH 
FDSWXUHG &2�"
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6LQFH� JUHHQ +\GURJHQ LQ WKH FRXQWU\ LV JDLQLQJ 
LPSHWXV� WKH WUXVW LV DOUHDG\ WKHUH WR SURPRWH WKH 
VDPH LQ D PLVVLRQ PRGH� 7KH *2, KDV DOUHDG\ 
DQQRXQFHG VHYHUDO LPSRUWDQW SROLF\ PHDVXUHV WR 
HQFRXUDJH LPSOHPHQWDWLRQ RI WKH VDPH 3$1 
,QGLD� *UHHQ +\GURJHQ� QRWZLWKVWDQGLQJ WKH VRODU 
HQHUJ\ SULFH DV ,15 �� XQLW VWLOO UHPDLQV D ELW 
XQFRPSHWLWLYH� DV WKH LQLWLDO FDSH[ IRU WKH IDFLOLW\ 
UHPDLQV KLJK� 7KLV RI FRXUVH LV ERXQG WR FKDQJH 
ZLWK WLPH�

Conclusion
:LWK WKH LQWHJUDWLRQ RI FRDO JDVLILFDWLRQ SODQWV 
ZLWK IHUWLOLVHUV �UHIHU )LJ���� DQG IXUWKHU 
LQWHJUDWLRQ RI JUHHQ K\GURJHQ SODQWV ZLWK UHILQHULHV 
DQG IHUWLOLVHUV �UHIHU )LJ����� IROORZLQJ EHQHILWV FRXOG 
EH UHDOL]HG�

Green Hydrogen Integration
� 8WLOLVDWLRQ RI &2� IURP UHILQHULHV DV XUHD DV 
UDZ PDWHULDO ZLOO OHDG WR UHGXFWLRQ LQ FDUERQ IRRWSULQW�
� *UHHQ DPPRQLD WKURXJK JUHHQ K\GURJHQ URXWH 
DQG &2� UHFRYHU\ IURP UHILQHULHV ZLOO 
VXEVWDQWLDOO\ UHGXFH LPSRUW ELOO DV WKH QHHG RI 
/1* LPSRUW ZRXOG UHGXFH�
� 2[\JHQ WKDW ZLOO EH SURGXFHG DV D E\�
SURGXFW FDQ EH XVHG IRU SHWURFKHPLFDOV DV ZHOO 
DV IRU WKH PHGLFDO SXUSRVH�

Fig. �: &oaO GaViIiFation ± &oaO to &KePiFaO

Fig. 3: Green Hydrogen to Green Urea & Oxygen

Coal Gasification
� &RDO JDVLILFDWLRQ ZLOO HQKDQFH H[SORLWDWLRQ RI 
GRPHVWLF UHVRXUFHV� LQGLJHQL]DWLRQ DQG UHGXFWLRQ 
RI LPSRUW ELOO�
� /HDVW FRVW RI SURGXFWLRQ IRU IHUWLOLVHU� WKHUHE\� 
DOVR UHGXFWLRQ LQ QDWXUDO JDV LPSRUW� 
� :LWK GLVSODFHPHQW RI JDV DV D IXHO KXJH VXEVLG\ 
EXUGHQ ZLOO EH REYLDWHG� 
� %\ JHQHUDWLQJ PHWKDQRO DQG HWKDQRO DV GLVWLOODWH 
EOHQGHUV ZLOO UHGXFH WKH RYHUDOO IRVVLO HQHUJ\ 
LPSRUW�

)RU JUHHQ +� SODQWV ORFDWHG LQ WKH FRDVWDO EHOW� 
SRVVLELOLW\ RI H[SRUWLQJ KXJH TXDQWLW\ RI DPPRQLD WR 
FULVLV ULGGHQ (XURSHDQ FRXQWULHV FDQ EH H[SORLWHG 
DQG ,QGLD FRXOG HPHUJH DV D PDMRU HQHUJ\ H[SRUWHU� 
%RWK RI WKHVH LQLWLDWLYHV ZLOO SURPSW WUHPHQGRXV 
LQGXVWULDO DFWLYLWLHV DQG WKHUHE\ SURYLGH ERRVW WR 
PDQXIDFWXULQJ� HPSOR\PHQW DQG LQGXVWULDOLVDWLRQ� DQG 
WKHUHIRUH� ERRVWLQJ WKH HFRQRP\ PDQLIROG� 

-DQXDU\ � 0DUFK ���� _ 9RO� �� ,VVXH �



$EVWUaFW

)indinJ solution to tKe proElem of paraffin Za[ 
deposition in crude oil production facilities is one of 
tKe maMor concerns in tKe oil industr\� CKemical 
treatment Kad Eeen most conYenient and 
economical metKod for oYercominJ tKis proElem� 
7Kis report considered tKe stud\ of laEorator\ 
s\ntKesi]ed mi[ture of pol\meric ester as pour point 
depressant for Indian Za[\ crude oil� )iYe numEer of 
Za[\ crude oils from different area Zere 
cKaracteri]ed to determine tKeir pour point� 
American Petroleum Institute JraYit\ (APIJ)� Za[ 
content and Yiscosit\ usinJ standard metKods� 7Ke 
impacts of tKe Elend of Ester pol\mer on tKe pour 
points of tKe crude oil samples Zere determined� 
7Ke results oEtained sKoZed tKat Elend of Ester 
pol\mer JaYe tKe depression of 3ÛC on tKe pout 
points of tKe crude oil samples at concentration of 
0�05�Y�Y of additiYe ZitK crude oil� 7Kis result 
sKoZed tKat tKe appropriate s\ntKesi]ed mi[ture of 
ester pol\mers can Ee used as more economical as 
a pour point depressant in crude oil facilities�

,nWURGuFWiRn� 

:a[ deposition is one of tKe main floZ assurance 
proElems in tKe oil industr\ around tKe Zorld 
includinJ tKe offsKore and onsKore oil fields� :Ken 
tKe inner Zall temperature falls EeloZ tKe Za[ 
appearance temperature� Za[ deposition occurs on 
tKe cold pipeline Zall due to precipitation and 
deposition of paraffin components in crude oil 
(alNanes ZitK carEon numEers Jreater tKan 20) 
(SinJK et al�� 2000)�  

'HViJn anG S\nWKHViV RI 0i[WuUH RI 3Rl\PHUiF (VWHU aV 3RuU 3RinW 
'HSUHVVanW IRU :a[\ &UuGH
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2il anG 1aWuUal *aV &RUSRUaWiRn /iPiWHG 
7Ke Institute of 2il 	 *as Production 7ecKnoloJ\ (I2*P7)

1LGKL�9HrPD

:a[ inKiEitors � pour point depressant (cKemical 
inKiEitors)� cKemical dilution� tKermal manaJement 
and piJJinJ are used for mitiJatinJ Za[ deposition in 
tKe oil fields around tKe Zorld� AltKouJK piJJinJ is still 
a Zidel\ used tecKniTue for solYinJ Za[ proElems 
inside Zells� despite EeinJ a costl\ procedure� tKermal 
treatment is anotKer freTuent used tecKniTue� Eut it 
can cause formation damaJe� +oZeYer� most of tKe 
oil companies are usinJ Za[ inKiEitors � pour point 
depressant (cKemical additiYes)� as a main mitiJation 
metKod to reduce Za[ deposition in pipelines as 
cKemical additiYes does not need to stop production 
for cleaninJ tKe pipe and considers as an online 
mitiJation metKod (+uanJ et al�� 2015)� SeYeral 
researcK proYed tKat eYen tKouJK man\ Za[ inKiEitors 
KaYe Eeen deYeloped� tKere is currentl\ no uniYersal 
t\pe of inKiEitor tKat can Ee used for all Ninds of crude 
oil due to tKe Yar\inJ properties of crude oils (5id]uan 
et al�� 2014� .anJ et al�� 2014� Ade\anMu and 
2\eNunle� 2014� +alim et al�� 2011)� 7Kere are seYeral 
cKemical suppliers in India tKat suppl\ PP' � :a[ 
inKiEitor � floZ improYers for Za[\ oil field� SucK 
cKemical suppliers alZa\s demand KiJKer prices for 
sucK cKemical additiYes � PP' � floZ improYer to 
21*C ZitKout disclosinJ tKe composition of tKeir 
product� +ence� tKe deYelopment of efficient s\ntKesis 
of pour point depressant (PP') � Za[ inKiEitor � floZ 
improYer Kas Eeen tKe focus of man\ researcKers for 
decades and continues to Ee an actiYe and reZardinJ 
area of researcK in oil industr\� 7Kerefore� tKe 
oEMectiYe of tKis paper is to s\ntKesi]e pol\meric ester 
Elend in laEorator\ and inYestiJate tKeir effect on pour 
point depression on crude oil from different field of 
India�

'r��8WSDO�.D\DO 1��%��-RVKL

.ey words: mixture of ester polymers, pour point, waxy crude oil, 
viscosity.
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RHVulWV anG 'iVFuVViRn

Fluid interest
7Ke oEMectiYes of tKis stud\ Zere tKe deYelopment of pour point dataEase for maMor crude oils produced in 
India� and cKaracteri]ation of tKe effects of laEorator\ s\ntKesi]ed pol\meric ester Elend as floZ improYers 
(PP') on tKese crude oils� 7Kree Za[\ crude oils Zere oEtained from tKe eastern offsKore asset (2il�A 	 2il�
%) and from Zestern offsKore asset (2il�C) parts of tKe countr\ used as test suEMects in tKis inYestiJation�

Fig. 3 Interaction between crude oil and PPD

Fig. � Typical formulae of petroleum waxes Fig. 2 Mechanism of wax deposition

3K\ViFal FKaUaFWHUiVWiFV RI FUuGH Ril 
VaPSlHV

7Ke pK\sical cKaracteristics of crude oil 
samples namel\ 2il�A� 2il�% and 2il�C 
collected from E2A 	 :2A are JiYen in 
7aEle 1�1�

$VSKalWHnH 'HSRViWiRn 3RWHnWial

� 7Ke SA5A distriEution of tKe crude oil samples are presented in 7aEle 1�2�
� 7Ke colloidal InstaEilit\ Inde[ (CII) Kas Eeen calculated as tKe ratio of tKe sum of saturates and aspKaltenes
fractions to tKe sum of tKe aromatics and resins fractions�  
� Similarl\� A�5 ratio and ǻ5I (5efractiYe Inde[) KaYe also Eeen calculated dependinJ upon SA5A Anal\sis�
+oZeYer as per literature surYe\� tKe aspKaltene deposition cKaracteristic is more prominentl\ indicated E\ 
CII and ǻ5I (5efractiYe Inde[) ratKer tKan AspKaltene�5esin (A�5) ratio� +ence in all liNeliKood tKe crude Zill 
KaYe tKe aspKaltene deposition tendenc\ ZKicK can Ee more accuratel\ predicted tKrouJK liYe crude oil 
studies ZitK pKase EeKaYiour�
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:a[ 'HSRViWiRn 3RWHnWial ± E\ &1' 0HWKRG

7Ke salient parameters of Za[ and crude tKat can Ee oEtained tKrouJK carEon numEer distriEution (C1') of 
crude and Za[ are concentration of eacK K\drocarEon� aYeraJe carEon numEer� aYeraJe molecular ZeiJKt and 
normal and non�normal K\drocarEon�

SFKHPaWiF V\nWKHWiF SURFHGuUH RI 33'

All reactions Zere carried out under tKe atmospKeric pressure as Zell as in inert condition usinJ flame�dried 
reaction Yessels� Unless otKerZise noted� all commerciall\ aYailaEle compounds Zere used as purcKased 
ZitKout furtKer purification� 

Scheme: �

SFKHPH� � SFKHPH� �

3RuU SRinW GHSUHVViRn WHVW

7aEle 1�4 sKoZs tKe effect of pour point of tKe crude 
oil acKieYed E\ dosinJ of s\ntKesi]ed PP'�1

7aEle 1�5 sKoZs tKe effect of pour point of tKe 
crude oil acKieYed E\ dosinJ of s\ntKesi]ed 
PP'�2
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exploration. Exploration handbook, Halliburton Landmark

7aEle 1�6 sKoZs tKe effect of pour point of tKe crude oil 
acKieYed E\ dosinJ of s\ntKesi]ed PP'�3

As can Ee seen from 7aEle�1�5� treatment E\ 
PP'�2 leads to a siJnificant pour point 
reduction of tKe 2il�%� 7reatment ZitK a 
dosaJe of 500 ppm acKieYed a remarNaEle 
pour point reduction of 3 �C� )urtKer pour point 
depression can Ee acKieYe ZitK KiJKer dosaJe 
leYels� Effect of dosinJ PP' to tKe rKeoloJ\ of 
tKe crude is under proJress�

Conclusions

In conclusion� Ze KaYe deYeloped a noYel and 
simple s\ntKetic metKodoloJ\ for PP's ZitK 
mi[ed pol\meric alN\l esters and applied to 
Indian Za[\ oils� %\ introducinJ a lonJ alN\l 
ErancKinJ into tKe pol\mer structure� tKe 
soluEilit\ of tKe pol\mer in toluene could Ee 
almost douEled and tKe final solYent Eased 
PP's Zere still liTuid at amEient temperature�

Acknowledgements 

The authors would like to thank N. B. -oshi and Partha Sengupta of IOGPT, Panvel, for constant support and 
encouragement. The library and laboratory access provided at the Institute of Oil and Gas Production 
Technology, Mumbai, by Oil and Natural Gas Corporation is greatly appreciated. 



$EVWUaFW

21*C deplo\ed seYeral drillinJ riJs and 
commissioned process platforms Eesides more tKan 
a Kundred unmanned platforms in tKe :estern 
2ffsKore 5eJion� AraEian Sea� to e[tract crude oil 
from tKe reserYoirs� 7Kis paper is Zritten ZitK tKe 
aim of stud\inJ tKe impact of its E[ploration and 
Production (E	P) actiYities on tKe marine 
enYironment� E\ focusinJ on tKe most siJnificant 
pollutant� Petroleum +\drocarEon Content (P+C) in 
sediments�

Annual studies KaYe Eeen done to collect and 
measure tKe concentration of petroleum 
K\drocarEon in sediment samples in tKe Yicinit\ of 
21*C¶s installations from 2012�2021� A trend 
anal\sis Kas Eeen done and data compared to tKe 
contaminant Yalues in tKe reJion in 2001� 'ata of 
P+C in sediments from otKer seas KaYe also Eeen 
used to assess tKe enYironmental KealtK of AraEian 
Sea�  

�� ,nWURGuFWiRn

Since its inception� 21*C Kas Eeen instrumental in 
transforminJ tKe countr\
s limited upstream sector 
into a larJe YiaEle pla\inJ field� ZitK its actiYities 
spread tKrouJKout India and siJnificantl\ in 
oYerseas territories� It Zent offsKore in earl\ 70
s 
and discoYered a Jiant oil field in tKe form of 
%omEa\ +iJK� noZ NnoZn as MumEai +iJK�

.eywords: Petroleum Hydrocarbon Content (PHC), 
sediment, pollution, Arabian Sea

3HWURlHuP +\GURFaUERn &RnWHnW in SHGiPHnWV aURunG 21*&¶V ,nVWallaWiRnV in WKH 
:HVWHUn 2IIVKRUH RHJiRn� $UaEian SHa ± $ 7HPSRUal SWuG\ SSanninJ RYHU a 'HFaGH
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7Kis discoYer\� alonJ ZitK suEseTuent discoYeries of 
KuJe oil and Jas fields in :estern offsKore cKanJed 
tKe oil scenario of tKe countr\ >1@� 7oda\� 21*C 
accounts for around 71� of tKe countr\¶s total crude 
oil and natural Jas output� of ZKicK 70 � is oEtained 
from its offsKore assets in tKe Zestern and eastern 
reJions >2@� 7Kus� due to tKe e[tensiYe E	P actiYities� 
it Eecomes imperatiYe to ascertain a sustainaEle 
deYelopment ZitK minimal adYerse impact on tKe 
marine ecos\stem of tKe reJion�  21*C Kas a 
roEust EnYironment ManaJement S\stem in a Eid to 
address enYironmental issues arisinJ out of its E	P 
operations� It is deepl\ committed to tKe 
preserYation of tKe enYironment 	 ecoloJ\ and 
sustainaEle deYelopment� In its efforts toZards 
enYironmental protection� 21*C started reJular 
enYironment monitorinJ of its oil fields and 
installations around :estern 2ffsKore areas in 
1994�95� tKrouJK its pioneer institute IPS+EM�

In tKis paper� tKe lonJ term impact of E	P 
operations on tKe marine enYironment in :estern 
2ffsKore 5eJion is studied � elucidatinJ tKe temporal 
distriEution of P+C in tKe sediments� P+C Kas Eeen 
cKosen for tKe stud\ as petroleum it is an important 
pollutant in tKe sea� ZitK oil contamination EeinJ 
increasinJl\ recoJni]ed as a maMor Ka]ard to marine 
ecos\stem� P+C in sediments Kas Eecome a 
EencKmarN parameter� acceptaEle to most 
reJulator\ aJencies nationall\� and internationall\� 
7KouJK oil is liJKter tKan Zater� due to doZn ZellinJ 
moYement  of  ocean and in tKe process of food 
c\cle  inYolYinJ  planNtons  and  EentKos�  petroleum 
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K\drocarEon reacKes Eottom sediments� ZKere tKe\ accumulate and underJo furtKer ZeatKerinJ� dispersion� 
dissolution and EiodeJradation� 7Ke\ can eYen partition into pore Zater and tKen into tissues of tKe marine 
orJanism� proYinJ to[ic to tKe EentKic life� As EentKic communities pla\ an important role in tKe transfer of 
materials from primar\ production tKrouJK tKe detrital pool into KiJKer tropic leYels� includinJ commerciall\ 
e[ploitaEle fisK� tKe K\drocarEon pollution in sediment can affect tKe entire food ZeE of marine orJanisms as 
Zell as it can affect eYen Kuman EeinJ also� 

7Kis paper studies tKe P+C in sediments collected from tKe Yicinit\ of 21*C¶s installations in :estern 
2ffsKore 5eJion� from 2012 to 2021� ZitK 2001 serYinJ as a Easeline data point� Petroleum K\drocarEon 
content in sediments in tKe area is also compared to tKe Yalues of K\drocarEon found in sediments of otKer 
seas of tKe Zorld�
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�� SWuG\ $UHa

7Ke stud\ area e[tends JeoJrapKicall\ from latitude 180 to 210 
1 and lonJitude 700 to 730 E coYerinJ oil and Jas fields of 
21*C in tKe :estern continental sKelf� 7Ke installations are

1� +eera � +5A 
2� 1eelam � 1LM
3� %omEa\ +iJK 1ortK � 1A � 14
4� %omEa\ +iJK SoutK � ICP� %+S� S+P
5� %assein � %L4

7Ke deptK of Zater column Yaries from 30�90 m� 7Ke field� 
nearest to tKe coast� is at an aerial distance of aEout 60 Nm 
ZKile tKe fartKest station is appro[imatel\ 180 Nm from tKe 
coast�

�� 0aWHUialV anG 0HWKRGV

�.� Sampling

)rom 2012�2014� tKe samplinJ strateJ\ Zas in line ZitK PA5IS Commission *uidelines >13@� as sKoZn in )iJure 
2� )rom 2015�2021� 2SPA5 (2slo and Paris) Commission *uidelines >14@ KaYe Eeen folloZed� as sKoZn in
)iJure 3�

Figure 2: PA5IS Commission Sampling Strategy >� -� are 
sampling points, 5 is reference location@

Figure �: Location of offshore process oil 
platforms of ONGC in Western Offshore 5egion

Figure 3: OSPA5 Sampling Strategy >�-�� are sampling 
points@



Voice of Indian Oil & Gas Industry

18 -anuar\ � MarcK 2023 _ 9ol� 22 Issue 1

%ased on samplinJ Juidelines and NeepinJ in YieZ tKe pipeline netZorN in tKe Yicinit\ of tKe platforms in 
addition to sea state and maneuYeraEilit\ of tKe samplinJ Yessel around tKe installations� sediment samples 
Zere collected from Yarious distances from tKe installation in Yarious directions� 7Ke samplinJ Zas done post 
monsoon >1oYemEer�'ecemEer@�  A 9an 9een *raE of 25 cm dimension and appro[imatel\ 1�5 NJ capacit\ 
KaYinJ a penetration deptK of 10 cm Zas used for samplinJ� Prior to deplo\ment� tKe JraE Zas cocNed ZitK tKe 
safet\ Ne\ in place� 7Ke JraE Zas tKen Koisted oYer tKe side� tKe safet\ Ne\ Zas remoYed� and tKe JraE Zas 
loZered at 2 m�sec until it is 5 m aEoYe tKe Eottom� )rom tKis point� it Zas loZered at 1 m�sec to minimi]e tKe 
effects of EoZ ZaYe disturEance� After Eottom contact Zas made (indicated E\ slacN in tKe loZerinJ Zire)� tKe 
tension on tKe Zire Zas sloZl\ increased� causinJ tKe leYer arms to close tKe JraE� It Zas tKen pulled up� 
onEoard� Sediments of tKe upper 5 cm Zere collected ZitK a plastic spoon and stored in clean Yin\l EaJs to 
preYent tKe possiEle contamination� As soon as tKe field ZorN Zas finisKed� sediment samples Zere carefull\ 
sKipped and preserYed at laEorator\�

�.2 Sample Analysis

Sediment samples Zere KomoJeni]ed and oYen�dried (60 �C) Eefore e[tractinJ� AEout 5 J of dried and 
KomoJeni]ed sediment samples Zere e[tracted ZitK 50 mL 2�1 dicKlorometKane ('CM) and metKanol for 24 
Kours in an orEital sKaNer� 7Ke e[tract Zas filtered and transferred to a collection flasN containinJ actiYated 
copper Jranules to remoYe elemental sulfur for 36 Kours� )olloZinJ tKis� tKe e[tract Zas concentrated to 
dr\ness usinJ a rotar\ eYaporator and re�dissolYed in 2 mL Ke[ane� A 1�2 alumina� silica Jel column Zas used 
to clean up and fractionate tKe e[tract� 7Ke first fraction containinJ alipKatic K\drocarEons Zas eluted ZitK 20 
mL of Ke[ane� 7Ke second fraction containinJ P+Cs Zas collected E\ elutinJ ZitK 60 mL of Ke[ane�
dicKlorometKane (1�1) mi[ture� 7Kis fraction Zas anal\]ed for PA+s usinJ a fluorescence spectropKotometer 
ZitK Saudi AraEian crude residue�CKr\sene as standard�

�� RHVulWV anG 'iVFuVViRn

7Ke Yalue of P+C in sediment at 
tKe Yarious installations are 
taEulated in 7aEle 1 EeloZ� from 
2012 to 2021� and data from 
2001 is used for comparison� 
*rapKical representations KaYe 
Eeen draZn in )iJures 3 to 10�

Figure 3: Trend of PHC in sediments from 20�2-202� at Heera (H5A)

Table �: Average PHC in sediments (�g/g) of various installations in 
200� and 20�2-202�
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exploration. Exploration handbook, Halliburton Landmark

Figure �: Trend of PHC in sediments from 20�2-202� at Bombay High North (N4)

Figure �: Trend of PHC in sediments from 20�2-202� at Neelam (NLM)

P+C in sediments� at +5A� sKoZ more or less and staEle trend since 2015� and tKe Yalues KaYe decreased 
ZKen compared to 2001 leYel�

P+C in sediments� at 1LM� sKoZ a risinJ trend ZitK KiJKest Yalues recorded in 2015 and 2016�

Figure �: Trend of PHC in sediments from 20�2-202� at Bassein (BL4)

P+C in sediments� at %L4� sKoZ a risinJ trend ZitK Yalues peaNinJ in 2015 and 2016�
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Figure �: Trend of PHC in sediments from 20�2-202� at Bombay High North (NA)

P+C in sediments� at 1A� sKoZ an oYerall risinJ trend�

Figure �: Trend of PHC in sediments from 20�2-202� at Bombay High South (BHS)

P+C in sediments� at 14� sKoZ a staEle trend since 2015� Eut KaYe increased ZKen compared to 2001 leYels�

P+C in sediments� at %+S� sKoZ an almost staEle trend since 2015� and is less ZKen compared to tKe 2001 
leYel� ZitK a dip in 2014�

Figure �: Trend of PHC in sediments from 20�2-202� at Bombay High South (ICP)
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P+C in sediments� at ICP� sKoZ a risinJ trend since 2014� Eut Kas decreased consideraEl\ ZKen compared to 
2001 leYels�
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Figure �0: Trend of PHC in sediments from 20�2-202� at Bombay High South (SHP)

P+C in sediments� at S+P� sKoZ a staEle trend since 2015� and Kas decreased consideraEl\ ZKen compared 
to 2001 leYels�

Table2: PHC in various sea sediments

�� &RnFluViRnV

� 7Ke P+C Yalues of all installations of MumEai
+iJK are lesser tKan tKe P+C Yalues of sediments 
in otKer seas of tKe Zorld ZitK e[tensiYe E	P 
actiYities� 
� 2Yer tKe \ears from 2001�2021� it Kas Eeen
oEserYed tKat sediments around +5A� ICP� %+S 
and S+P are less contaminated ZitK petroleum 
K\drocarEon� 
� )ocusinJ on MumEai +iJK area� it Kas Eeen
oEserYed tKat sediments around MumEai +iJK 
SoutK ( ICP� S+P� %+S) are less contaminated 
tKan tKose of MumEai +iJK 1ortK (%+1� 14)� in 
recent \ears�
� 7Ke stud\ reYeals an increasinJ trend of P+C in
sediments in tKe installations of 1LM� %L4� 14 and 
1A from 2012 to 2021� and also an increase from 
2001 leYels� altKouJK tKe oYerall Yalues are still 
less tKan P+C in otKer sea sediments around tKe 
Zorld�

�� &RnWUiEuWiRnV anG 'HFlaUaWiRn

SamplinJ and anal\sis carried out Mointl\ E\ EnYironment 
7eam� IPS+EM 	 CSI5�1I2 (2001� 2012)� EnYironment 
7eam� IPS+EM 	 'eto[ Corporation PYt� Ltd� 
(2013�2017) and EnYironment 7eam� IPS+EM 	 9imta 
LaEs Ltd� (2018�2021)� AutKor contriEutions� Manuscript 
Zas conceptuali]ed and prepared E\ 1C� reYieZed E\ S- 
and 115�

9ieZs e[pressed in tKe stud\ are of tKe autKors alone� 
and not necessaril\ of 21*C� AutKors declare no conflict 
of interests�AutKors acNnoZledJe tKe support of +ead 
IPS+EM and 21*C manaJement for fundinJ of tKe 
proMect and preparation of tKe manuscript�
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Supplementary Tables

Table 3: PHC in sediments of various sampling points 
of selected installations (�g/g) in 20�2

Table �: PHC in sediments of various sampling points 
of selected installations (�g/g) in 20�3

Table �: PHC in sediments of various sampling points 
of selected installations (�g/g) in 20��

Table �: PHC in sediments of various sampling points 
of selected installations (�g/g) in 20��

Table �: PHC in sediments of various sampling points 
of selected installations (�g/g) in 20��

Table �: PHC in sediments of various sampling points 
of selected installations (�g/g) in 20��

Table �0: PHC in sediments of various sampling 
points of selected installations (�g/g) in 20��
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Table ��: PHC in sediments of various sampling 
points of selected installations (�g/g) in 2020

Table �2: PHC in sediments of various sampling points of 
selected installations (�g/g) in 202�



���  %aFNJURunG

In ZorN�oYer operations� Erine preparation tanN is normall\ used for storaJe� pumpinJ of Zell Nill Erine and 
receipt of return fluids from tKe Zell� 7Ke return fluid inYariaEl\ Kas dissolYed Jases� ZKicK floZs into tKe open 
tanN alonJ ZitK Erine and in aEsence of suitaEle deJassinJ mecKanism eYentuall\ escapes into tKe atmospKere 
posinJ unsafe condition� A Eroad scKematic diaJram of tKe pKilosopK\ for tKe same is sKoZn in )iJure 1� 

'HViJn RI 7anN�'HJaVVHU $VVHPEl\ IRU VaIH RSHUaWiRn
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��� SFKHPH &RnFHSWuali]aWiRn�

In tKe instant case� Yarious alternatiYes Zere e[plored 
to find suitaEle mecKanism for enaElinJ separation 
and safe disposal of tKe dissolYed Jas from tKe return 
floZ in Erine tanN� 7Ke Erine tanN operates nearl\ at 
atmospKeric pressure in normal condition� Eut its 
pressure could Jo up Yer\ KiJK durinJ Zell actiYit\� 
2ptions sucK as separator� poor Eo\ deJasser etc� 
Zere eYaluated as a possiEilit\ for adaptinJ to tKe 
present case� Eut found not suitaEle due to inKerent 
constraints sucK as limited operatinJ pressure ranJe� 
larJe  footprint  and  EulNiness�  In  Tuest for eYolYinJ 
a fit�for�purpose   tecKnoloJ\�  a  7anN�'eJasser  Zas 

0aniVK .uPaU *uSWa
SuperintendinJ EnJineer Production (P)

9�.� SinJK
*eneral ManaJer(Production)

Figure �: Brine circulation for work-over operation

��� ,nSuW GaWa 	 EaViV RI VWuG\�

� Ma[imum e[pected Yolume floZ rate of return
Erine solution� 8 m3�Kr
� Ma[imum Jas to Erine ratio (sm3�sm3)� 50
� 'ensit\ of Erine solution� 1�01�1�2
� Ma[imum operatinJ temperature� 50 deJ C
� 2peratinJ pressure� AtmospKeric to less tKan 0�5
NJ�cm2J
� )lare�Yent line distance and si]e� 4´ [ 100 m�
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conceptuali]ed and desiJned for installinJ in a Erine tanN for separation of Jas and liTuid from tKe return fluid 
and tKus safel\ YentinJ tKe released Jas at a safe distance aZa\ from tKe riJ site�

%ased on tKe input data� simulation stud\ Zas carried out to determine tKe Yessel dimension of tKe deJasser� 
ZKicK is sKoZn in )iJure 2�

Figure 2: Tank Degasser Assembly

7Ke innoYatiYe 7anN�'eJasser assemEl\ Kas Eeen successfull\ faEricated locall\ and tKe scKeme Kas Eeen 
implemented in man\ ZorN�oYer riJs of 21*C� 7Ke performance of tKe s\stem Kas Eeen found to Ee Tuite 
effectiYe� 

�.0 5eferences
�. API 5P �3, 2. SPE-20�30-PA, Mud/Gas Separator Sizing and Evaluation

7Ke conceptuali]ed 7anN�'eJasser Separator s\stem controls tKe Jas floZinJ alonJ ZitK return fluid in to tKe 
Erine tanN durinJ ZorN�oYer operation� 7Ke Erine and Jas mi[ture returninJ from tKe Zell is fed into tKe 7anN�
deJasser s\stem and directed onto tKe impinJement plate� 7Kis plate minimi]es tKe erosional Zear on tKe 
separator
s internal Zalls and also Kelps in Eetter separation of Erine and dissolYed Jas� 7Ke fluid furtKer falls 
oYer a series of Yerticall\ inclined Eaffles ZKicK increases tKe turEulence of tKe fluid in tKe upper section of 
Eaffles� 7Ke liEerated dissolYed Jas is released tKrouJK top of tKe 'eJasser and Jets diYerted for flarinJ 
tKrouJK tKe flare Keader to a safe location� 7Ke separated Erine is returned to tKe Erine tanN for recirculation� 
7Ke conceptuali]ed s\stem Kas Eeen desiJned ZitK rectanJular cut pattern on tKe peripKer\ of tKe c\linder at 
its Eottom� ZKicK enaEles in preYentinJ solids from settlinJ and pluJJinJ tKe Erine outlet of tKe tanN� In tKe 
tanN section� modification Zas carried out to maintain a proper liTuid seal to preYent an\ Jas cut into tKe tanN 
and Ee\ond� 
A picture of tKe 7anN�'eJasser AssemEl\ installed at a site is sKoZn in )iJure 3�

��� &RnFluViRn

7Ke installed s\stem possess 
conduciYe enYironment for safe 
operation� Additionall\�it Kas 
adYantaJes oYer tKe conYentional 
s\stems� as it can operate oYer a 
Zide ranJe of operatinJ pressure� 
reTuires loZer foot print area and is 
eas\ to transport from one ZellKead 
location to anotKer� 

Figure 3: Installed Tank-Degasser Assembly



(WKanRl

EtKanol� also called alcoKol� etK\l alcoKol and Jrain 
alcoKol� is a clear� colorless liTuid� EtKanol is a 
natural E\product of plant fermentation and also can 
Ee produced tKrouJK tKe K\dration of etK\lene�

(WKanRl 3URGuFWiRn

EtKanol production is Eased mainl\ on tZo Easic 
processes reJardless of tKe feedstocN� ZKicK 
include tKe fermentation of a suJar�ricK suEstrate 
folloZed E\ tKe distillation of tKe fermented solution� 
µEioetKanol¶� etKanol produced from Eiomass sucK 
as suJar containinJ materials� liNe suJar cane� 
suJar Eeet� sZeet sorJKum etc�� starcK containinJ 
materials sucK as corn� cassaYa� rotten potatoes� 
alJae etc�� and� cellulosic materials sucK as 
EaJasse� Zood Zaste� aJricultural and forestr\ 
residues or otKer reneZaEle resources liNe industrial 
Zaste�

8VH RI (WKanRl

Personal Care Products
EtKanol is a common inJredient in man\ cosmetics 
and Eeaut\ products� It acts as an astrinJent to Kelp 
clean sNin� as a preserYatiYe in lotions and to Kelp 
ensure tKat lotion inJredients do not separate� and it 
Kelps Kairspra\ adKere to Kair� %ecause etKanol is 
effectiYe in NillinJ microorJanisms liNe Eacteria� 
funJi and Yiruses� it is a common inJredient in man\ 
Kand saniti]ers�

+ousehold Products
EtKanol mi[es easil\ ZitK Zater and man\ orJanic 
compounds� and maNes an effectiYe solYent for use 
in paints� lacTuers and YarnisK� as Zell as personal 
care and KouseKold cleaninJ products�

Fuel
7Ke most common use of etKanol as a fuel is in 
mi[tures of motor Jasoline� Most of tKe Jasoline 
sold contains some fuel etKanol� )olloZinJ are tKe 
EtKanol Elends used as fuels�

(WKanRl %lHnGV�
EtKanol is Elended in Petrol in different ratios 
ranJinJ from 5� to 100� EtKanol liNe E5� E10�E15� 
E20 � E85 � E100� All fuels are different and Yar\ 
from *asoline properties� EtKanol Elends upto E10 
can Ee used in all YeKicles Eut for Elends Jreater 
tKan 10� reTuires modification in YeKicle enJine�

%LRIXHOV�DQG�7KHLr�,PSRrWDQFH
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+inGuVWan 3HWURlHuP &RUSRUaWiRn /WG 
%iRIuHl 'iYiViRn

E�0 Fuel � E10� a fuel mi[ture of 10� anK\drous 
etKanol and 90� Jasoline sometimes called 
JasoKol� can Ee used in tKe internal comEustion 
enJines of most modern automoEiles and liJKt�dut\ 
YeKicles ZitKout need for an\ modification on tKe 
enJine or fuel s\stem�

E�� fuel ± E15 is a fuel Elend containinJ 15� 
etKanol and 85� Jasoline� Currentl\ %IS 
specifications for E15 fuel is not aYailaEle�

E20 Fuel � 7Kis prescriEes reTuirements and 
metKods for tZo octane Jrades of E20 fuel� E20 is 
an admi[ture of anK\drous etKanol (IS 15464) at 20 
per cent E\ Yolume and etKanol free motor Jasoline 
(IS 2796) at 80 per cent Yolume� under %S I9 and 
%S 9I cateJories� 7Kis is suitaEle for use in 
automoEile sparN�iJnition internal comEustion 
enJines in YeKicles tKat compl\ ZitK %S I9 and %S 
9I emission norms�

E�� Fuel � E85 is an aEEreYiation t\picall\ referrinJ 
to an etKanol fuel Elend of 85� etKanol fuel and 
15� Jasoline or otKer K\drocarEon E\ Yolume�

ED95 Fuel � +\drous etKanol is tKe main component 
in formulatinJ E' 95 automotiYe fuel for modified 
compression iJnition enJines� E'95 is an etKanol 
Eased fuel for adapted diesel enJines� It consists of 
95 percent pure etKanol ZitK tKe addition of iJnition 
improYer� luEricant and corrosion protection

E�00 Fuel � E100 is otKerZise NnoZn as K\drous 
etKanol� tKe desiJnation is a misnomer Eecause it 
contains aEout 4 (ZeiJKt) percent Zater� It consists 
of etKanol tKat Kas Eeen distilled to tKe etKanol�
Zater a]eotrope� 

(WKanRl ElHnGHG IuHl ±HIIHFW Rn HPiVViRn

UsinJ etKanol as a YeKicle fuel Kas measuraEle 
*+* (*reen Kouse Jas) emissions Eenefits ZKen 
considerinJ tKe life c\cle steps reTuired for Jasoline� 
CarEon dio[ide (C22) released ZKen etKanol is 
used in YeKicles is offset E\ tKe C22 captured ZKen 
crops used to maNe tKe etKanol are JroZn� As a 
result� YeKicles runninJ on KiJK�leYel Elends of 
etKanol produce less net C22 tKan conYentional 
YeKicles per mile traYeled� EtKanol ElendinJ leads to 
lean air�fuel mi[ture� ZKicK can cause increase in 
12[ emissions and decrease in C2 emissions�
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SFHnaUiR RI (WKanRl ± ,nGia

India imports more tKan 80 percent of crude oil to 
meet annual demand� ZKicK poses a suEstantial price 
and Tuantit\ risN to a JroZinJ econom\ (90±95 
percent of transportation in India is petro�Eased oil)� 
7Kese parallel reali]ations KaYe led tKe *oYernment 
of India (*2I) to increase its focus on deYelopinJ a 
ranJe of reneZaEle enerJ\ sources oZinJ to tKeir 
eco�friendl\ nature and indiJenous JroZtK prospects�

India initiated its Eiofuel proJramme more tKan a 
decade aJo and launcKed seYeral  polic\  measures  
to  promote  Eiofuels  since  tKen�  In 2002� India  
launcKed  its  ³EtKanol  %lendinJ  ProJramme´  and in 
aiminJ to acKieYe tKe tarJet of 20� EtKanol %lendinJ 
ZitK Jasoline E\ 2025� 

,niWiaWiYHV IRU 3URPRWiRn RI (WKanRl

:itKin tKe span of 17 \ears� tKe *oYernment of India 
Kas taNen a numEer of initiatiYes to increase ElendinJ 
of EtKanol� 

*oYt� Kas introduced administratiYe price mecKanism 
and fi[ed enumeratiYe price for EtKanol from different 
feedstocN� 7Ke otKer maMor interYentions include 
alloZinJ alternate feedstocN for etKanol production� 
simplif\inJ tKe EtKanol procurement procedures of 
2MCs� amendinJ tKe proYisions of Industries 
'eYelopment 	 5eJulation Act� 1951� reducinJ *S7 
on  etKanol  for  ElendinJ  in fuel from 18� to 5� and 

implementation of 10� ElendinJ of EtKanol in all 
States of India includinJ Union territor\ e[cept 
islands (Andaman 	 1icoEar� LaNsKadZeep)� 
proYidinJ interest suEYention scKeme for capacit\ 
auJmentation to EtKanol suppliers�

In 2018� *oYernment of India notified 1ational 
%iofuels Polic\ 2018� As per tKe polic\� *oYernment 
of India Kas prepared a road map to reduce tKe 
import dependenc\ in 2il 	 *as sector E\ adoptinJ a 
fiYe pronJed strateJ\ ZKicK includes� IncreasinJ 
'omestic Production� AdoptinJ Eiofuels 	 
5eneZaEles� EnerJ\ Efficienc\ 1orms� ImproYement 
in 5efiner\ Processes and 'emand SuEstitution� 7Kis 
enYisaJes a strateJic role for Eiofuels in tKe Indian 
EnerJ\ EasNet� 

7Ke Polic\ aims to increase usaJe of Eiofuels in tKe 
enerJ\ and transportation sectors of tKe countr\ 
durinJ tKe cominJ decade� 7Ke Polic\ aims to utili]e� 
deYelop and promote domestic feedstocN and its 
utili]ation for production of Eiofuels tKereE\ 
increasinJl\ suEstitute fossil fuels ZKile contriEutinJ 
to 1ational EnerJ\ Securit\� Climate CKanJe 
mitiJation� apart from creatinJ neZ emplo\ment 
opportunities in a sustainaEle Za\� Simultaneousl\� 
tKe polic\ Zill also encouraJe tKe application of 
adYance tecKnoloJies for Jeneration of Eiofuels�  
%iofuels polic\ Kas set indicatiYe tarJet of 20� 
EtKanol ElendinJ E\ 2025�



$EVWUaFW

Salinit\ is a fundamental propert\ of Zater tKat is 
useful in paleo�enYironmental and paleo�ecoloJical 
studies� \et tKe tKeor\ of application of JeocKemical 
pro[ies to paleo�salinit\ reconstruction is 
underdeYeloped� +ere� Ze e[plore tKe use of tKree 
elemental ratios for paleosalinit\ reconstruction� 
Eoron�Jallium (%�*a)� strontium�Earium (Sr�%a)� and 
sulfur�total orJanic carEon (S�72C) ratios� Sediment 
data Zere limited to fine�Jrained siliciclastic units 
(muds�sKales�mudstones) ZitKout siJnificant 
carEonate content� in ZKicK tKe elements of interest 
Zere mainl\ acTuired tKrouJK adsorption of 
dissolYed species� forJinJ a connection EetZeen 
elemental pro[\ Yalues and Zater cKemistr\� 7Kese 
relationsKips estaElisK tKe Easis for use of tKese 
elemental ratios as paleosalinit\ pro[ies� Elemental 
crossplots permitted estimation of appro[imate 
salinit\ tKresKolds for eacK pro[\� (1) %�*a is � 3 in 
fresKZater� 3�6 in EracNisK� and ! 6 in marine facies� 
(2) Sr�%a is � 0�2 in fresKZater� 0�2�0�5 in EracNisK� 
and ! 0�5 in marine facies� and (3) S�72C is � 0�1 in 
fresKZater and ! 0�1 in EracNisK and marine facies� 
S�72C did not discriminate effectiYel\ EetZeen 
EracNisK and marine facies� proEaEl\ Eecause 
microEial sulfate reduction (MS5) is Jenerall\ CorJ�
limited ratKer tKan sulfate�limited in EotK facies� 
)inall\� Ze illustrate tKe application of tKese pro[ies 
ZitK case studies of tKe Assam and Assam AraNan 
%asin�

(lHPHnWal SUR[iHV IRU SalHRValiniW\ anal\ViV Rn VHGiPHnW VaPSlH
$ &aVH VWuG\ $VVaP anG $VVaP $UaNan %aVin
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.esKaYa 'eYa MalaYi\a Institute of Petroleum E[ploration (.'MIPE)

'U� SuSUi\a &KRSUa
SuptdJ� CKemist

�� ,nWURGuFWiRn

Salinit\ is an essential cKemical feature of Zater� and 
it is routinel\ reported for modern aTueous s\stems� 
)or man\ ancient sedimentar\ formations� eitKer full\ 
marine (e�J�� <an et al�� 2018) or full\ fresKZater (4iu 
et al�� 2015) conditions can Ee inferred from Jeneral 
stratiJrapKic and paleoJeoJrapKic considerations ZitK 
little to no uncertaint\� +oZeYer� for ancient 
sedimentar\ formations deposited in marJinal�marine 
or coastal terrestrial settinJs� Zater salinit\ ma\ KaYe 
Eeen influenced E\ EotK fresKZater and marine inputs 
('iYila et al�� 2002� :ei et al�� 2018)� and 
determination of secular Yariation or lonJ�term mean 
paleosalinit\ conditions Eecomes important� )or 
s\stems of tKis t\pe� tKe aYailaEilit\ of JeocKemical 
pro[ies tKat can tracN cKanJes in Zater salinit\ in 
space and time Zould Ee KiJKl\ useful� Paleosalinit\ 
anal\sis Kas a lonJ Kistor\� and man\ different t\pes 
of dataʊEotK JeocKemical and non�
JeocKemicalʊKaYe Eeen used for tKis purpose� 
9arious sedimentoloJical and JeocKemical pro[ies 
KaYe Eeen used to constrain paleosalinit\ 
()redericNson and 5e\nolds� 1960� CoucK� 1971� 
+olmden et al�� 1997� <e et al�� 2016)� Primar\ 
eYaporite minerals sucK as J\psum and Kalite proYide 
eYidence of eleYated Zatermass salinit\ (%utler et al�� 
1999� +a\ et al�� 2006� 7osca et al�� 2008)� 
Paleosalinities can Ee estimated usinJ isotopic  
tecKniTues  sucK  as  į182  in  carEonates (Ingram et 
al., 1996) or phosphates (Joachimski and Lambert, 
2015), which, however, generally requires an 
assumption regarding water δ18O. Biomarkers such 
as alkylated chromans and C20 isoprenoid thiophenes 
are potential paleosalinity proxies (Barakat and 
Rullkötter,  1997)   and   many   more.  To  generalize

'U� SRuUaY %iVZaV
Senior CKemist

+aUi 'aV
'\� *eneral ManaJer

'U� ,nGu SinJK
SuptdJ� CKemist
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2.�. Development and testing of the salinity 
proxy dataset
Samples Zere dried at 60 �C in oYen� and Jrinded in 
mortar and pestle� 0�15 J of poZdered sediment 
sample Zas tKen taNen in teflon Yessel and treated 
ZitK 3 ml of suprapure 1itric acid� 3 ml of suprapure 
per�cKloric acid and 4 ml of suprapure K\drofluoric 
acid� 7Ke resultant mi[ture Zas Nept oYer Kot plate 
to diJest tKe mass completel\ to JiYe dried residue� 
7o tKe dried residue� 1 ml of suprapure +123 and 
10�15 ml triple distilled Zater Zas added and tKe 
solution Zas transferred to a 50 ml Yolumetric flasN 
and made up tKe Yolume ZitK triple distilled Zater�  
Multi element anal\sis (MEA) (Sr� %a� %� *a and S) 
Zas carried out in tKe prepared solution usinJ ICP 
Spectrometer (2ptima 2000 '9)� In tKe present 
stud\� 15 sediment samples of tZo different Zells in 
A 	 AA %asin Zere inYestiJated for tKe elements Sr� 
%a� %� *a� S and 72C�

7otal orJanic carEon (72C) content 	 5ocN EYal 
anal\sis Zas performed usinJ 5ocN EYal 6 (7urEo) 
instrument proYidinJ 7ma[� and EulN parameters S1� 
S2 and S3� 7Ke folloZinJ temperature proJrams Zere 
run� P\rol\sis� 300�C for 3 min tKen p\rol\sed at 25�
C �min to 650�C� 2[idation� 300�C (for 1 min) Keated 
at 20�C�min to 850�C (Keld for 5 min)�

2.2. Salinity facies thresholds and relative 
efficacies of paleosalinity proxies
%ased on tKe relationsKips of modern sediment 
compositions to Zater salinit\� Ze determined 
salinit\ facies tKresKolds for tKe tKree elemental 
pro[ies considered aEoYe� )or %�*a� fresKZater and 
EracNisK sediments are most effectiYel\ separated 
E\ a ratio of 3� and EracNisK and marine sediments 
E\ a ratio of 6�

)or Sr�%a� fresKZater and EracNisK sediments are 
most effectiYel\ separated E\ a ratio of 0�2� and 
EracNisK and marine sediments E\ a ratio of 0�5� 

)or S�72C� fresKZater sediments are most 
effectiYel\ separated from EracNisK and marine 
sediments E\ a ratio of 0�1 (S�72C ratios are less 
effectiYe at separatinJ EracNisK and marine 
sediments� altKouJK a tKresKold of 0�5 distinJuisKes 
a ranJe (i�e�� 0�1�0�5) cKaracteri]ed E\ mi[ed 
samples 7Kus� samples ZitK S�72C ratios of 0�1�0�5 
sKould Ee reJarded as potentiall\ eitKer EracNisK or 
marine� ZKereas tKose ZitK S�72C ! 0�5 are liNel\ to 
Ee marine� 7Ke reason for tKe relatiYel\ poor 
discrimination of EracNisK Yersus marine sediments is 
that the S/TOC proxy depends not only on sulfate 
concentrations (i.e., as an electron acceptor) but also 
on the availability of labile organic substrates to drive 
microbial sulfate reduction (MSR) and thus generate 
a precursor (H2S) to sedimentary sulfide minerals 
(Sim et al., 2011). It should also be noted that S/TOC 
can become arbitrarily variable at low TOC and S 
concentrations, leading to erroneous salinity 
evaluations. We recommend limiting S/TOC analysis 
to samples containing at least 1.0 % TOC, a level 
below which determinations cannot be effectively 
made. 

7Ke relatiYe efficacies of tKe tKree paleosalinit\ 
pro[ies are larJel\ a function of tKeir discriminator\ 
poZer� ZKicK can Ee represented E\ tKe multiple of 
elemental concentrations and ratios EetZeen marine 
and fresKZater sediments� In summar\� %�*a and S�
72C are Jenerall\ more accurate predictors of 
paleosalinit\ tKan Sr�%a� S�72C is most effectiYe at 
distinJuisKinJ fresKZater from EracNisK�marine 
sediments� altKouJK tKe marine cKaracter of 
sediments can sometimes Ee recoJni]ed Eased on 
Yer\ KiJK S�72C ratios (i�e�� ! 0�5)� +oZeYer� all 
tKree pro[ies are Yalid for paleosalinit\ anal\sis� and 
Ze KaYe found e[amples (i�e�� specific formations) in 
ZKicK Sr�%a appears to Ee more effectiYe tKan %�*a� 
7Kus� tKe Jeneral patterns summari]ed Kere do not 
necessaril\ pertain to all ancient formations� :e 
recommend tKe use of multiple paleosalinit\ pro[ies 
in all studies in order to identif\ potential proElems 
ZitK an\ sinJle pro[\ tKat miJKt arise and to ensure 
accurate paleosalinit\ determinations�

�� &aVH VWuG\ RI SalHRValiniW\ anal\ViV

A total of 15 sediment samples of tZo different Zells 
(13 samples of :ell A�1 at different deptK and tZo 
samples of :ell %�1 at different deptK) of A	AA 
%asin KaYe Eeen anal\sed for  %a� Sr� *a� %� S and 
72C�  In :ell A �1 and :ell % �1 sedimentar\ 
samples Zere collected from 1092�71m to 4171�34m 
and 1619m to 2500�75m at different interYal 
respectiYel\� 7Ke elemental data Jenerated are 
taEulated in 7aEle 1� 

The Journal of Federation of Indian Petroleum Industry

2�-anuar\ � MarcK 2023 _ 9ol� 22 Issue 1

somewhat, all of the techniques require special 
conditions, e.g., the presence of specific lithologies, 
fossils, or biomarkers, limiting their widespread 
application to ancient sedimentary formations. Here, we 
investigate the utility of three elemental proxies for 
paleosalinity analysis, i.e., boron/gallium (B/Ga), 
strontium/barium (Sr/Ba), and sulfur/organic carbon (S/
TOC) ratios. Although most dissolved elements are 
present in higher concentrations in seawater than in 
brackish or fresh waters, certain elements show 
relatively higher concentrations in seawater (e.g., B and 
Sr) or freshwater (e.g., Ga and Ba) on a salinity-
normalized basis. For such non redox- sensitive 
elements, adsorption and desorption processes on 
(mainly) clay minerals result in fine-grained sediments 
acquiring an elemental inventory that is proportional to 
that of the overlying water column. Thus, the bulk 
composition of fine-grained siliciclastic sediments can 
reflect the chemistry of the water in which they were 
deposited. 



Voice of Indian Oil & Gas Industry

30 -anuar\ � MarcK 2023 _ 9ol� 22 Issue 1

Table�: Elemental concentration of sediment samples of A�� and B�� at different depth.

Figure�. Variation of concentration of Ba, Sr, B, Ga and S.
7Ke concentration of %a� Sr� % and *a does 
not e[KiEit an\ Yariation pattern ZitK respect to 
deptK e[cept sulpKur ZKicK is Jraduall\ 
increasinJ in EotK Zell� 7Kis ma\ Ee attriEuted 
to tKe fact tKat ano[ic enYironment Eecomes 
proJressiYel\ dominant ZitK increasinJ deptK 
ZKere microEial sulpKate reduction Eecome 
faYouraEle�

7Ke use of elemental ratios as a pro[\ to 
predict tKe paleo�salinit\ of tKat area�  7Kese 
elemental pro[ies are %oron� *allium (%a�*a)� 
Strontium� %arium (Sr�%a) and SulpKur� total 
orJanic content (S�72C) ZitK tKe folloZinJ 
tKresKold Yalues for Zater facies�  

a) %�*a is � 3 in fresKZater� 3�6 in EracNisK� and ! 6 in marine facies�
E) Sr�%a is � 0�2 in fresKZater� 0�2�0�5 in EracNisK� and ! 0�5 in marine facies
c) S�72C is � 0�1 in fresKZater and ! 0�1in EracNisK and marine facies (:ei� 2018)

2ur anal\sis reYeals tKat tKe Sr�%a ratio ZitKin tKe samples Yaries in tKe ranJe of 0�06 to 0�34 ZitK most of tKe 
Yalues are Jreater tKan tKresKold Yalue 0�2 and aYeraJe 0�25� indicatinJ EracNisK t\pe Zater facies� 7Kis is 
depicted in fiJure�2�

Figure2. Sr/Ba vs depth plot for assessing water type

7Ke S�72C Yalues ranJe from 0�005 to 10�03 and 
most of tKe Yalues are aEoYe tKe tKresKold Yalue 
of 0�1 indicatinJ toZards EracNisK to marine Zater 
facies�

7Ke Yalues of %�*a KaYe not Eeen incorporated 
in predictinJ Zater facies in YieZ of tKe almost 
null concentration of %�

7Ke results Zere Yalidated from tKe formation 
Zater data of %oNaEil�%KuEan )ormation� ZKicK 
infers tKe formation Zater as EracNisK to saline 
(7aEle�2)�

7Ke %a concentration falls in 
tKe ranJe of 219�02 ppm to 
1836�95 ppm ZitK aYeraJe 
concentration EeinJ found 
456�8 ppm ZKile Sr 
concentration are Yar\inJ in 
tKe ranJe of 78�3 ppm to 
117�37 ppm ZitK aYeraJe 
94�7 ppm� 7Ke % 
concentration as e[pected 
falls in tKe narroZ ranJe 
(0�19�6 ppm) ZKile *a is not 
present in tKese samples�  
7Ke S and 72C Yar\ in tKe 
ranJe of 5�25 ppm to 
1667�23 ppm and 0�08 to 1� 
7Ke Yariations of elemental 
concentration are depicted in 
)iJure 1�
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exploration. Exploration handbook, Halliburton Landmark

Table2: Compositional Data of Bokabil Bhuban Formation

�� &RnFluViRnV

� 2ur eYaluation of modern aTueous and sedimentar\ JeocKemical data in tKis stud\ estaElisKes a solid Easis
for tKe use of Eoron�Jallium (%�*a)� strontium�Earium (Sr�%a)� and sulfur�total orJanic carEon (S�72C) ratios as 
salinit\ pro[ies in fine�Jrained siliciclastic units (muds�sKales�mudstones) lacNinJ siJnificant carEonate content�

� ATueous % and Sr� ZKicK are present in mucK KiJKer concentrations in seaZater tKan in fresK Zater� are
readil\ adsorEed onto cla\ minerals and� to a lesser deJree� orJanic matter and )e�o[\K\dro[ides� resultinJ in 
suEstantiall\ KiJKer %�*a and Sr�%a ratios in marine sediments relatiYe to fresKZater sediments�

� CaliEration of tKese pro[ies as a function of salinit\ in modern Zater alloZs identification of optimal salinit\
facies tKresKolds� )or %�*a� sedimentar\ ratios of � 3� 3�6� and ! 6 are indicatiYe of fresKZater� EracNisK� and 
marine facies� respectiYel\� )or Sr�%a� sedimentar\ ratios of � 0�2� 0�2�0�5� and ! 0�5 are indicatiYe of 
fresKZater� EracNisK� and marine facies� respectiYel\� )or S�72C� sedimentar\ ratios of � 0�1� 0�1�0�5� and ! 0�5 
are indicatiYe of fresKZater� EracNisK or marine� and marine facies� respectiYel\� 

� 7Ke Sr�%a ratio Yaries in tKe ranJe of 0�06 to 0�34 ZitK most of tKe Yalues are Jreater tKan tKresKold Yalue 0�2
and aYeraJe 0�25� indicatinJ EracNisK t\pe Zater facies�

� 7Ke S�72C Yalues ranJe from 0�005 to 10�03 and most of tKe Yalues are aEoYe tKe tKresKold Yalue of 0�1
indicatinJ toZards EracNisK to marine Zater facies�

� 7Ke Yalues of %�*a KaYe not Eeen incorporated in predictinJ Zater facies in YieZ of tKe almost null
concentration of %�

� )ormation Zater data of %oNaEil�%KuEan formation is Yalidated� ZKicK infers tKe formation Zater as EracNisK to
saline� 
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2il and Jas e[ploration and deYelopment in India is 
considered crucial for tKe countr\
s enerJ\ securit\ 
and economic JroZtK� India is KeaYil\ dependent on 
imports to meet its enerJ\ needs and increasinJ 
domestic production of oil and Jas can reduce tKe 
countr\
s dependence on foreiJn sources�

21*C Zill Ee inYestinJ around I15 31�000 crore 
(appro[� US' 3900 Mn) in tKe ne[t 3 \ears to Eoost 
tKe oil e[ploration as a part of its E[ploration 	 
Production (µE	P¶) plan ZKicK Zill pla\ a Yital role for 
furtKerinJ tKe deYelopment of tKe industr\ (liNe 
proYidinJ Eoost to pla\ers enJaJed in proYision of 
ocean Yessel� sKip or serYices or in e[ecutinJ tKe 
e[ploration contracts) and delinNinJ tKe India¶s 
dependence on imports�  

More reJulations desiJninJ to support and promote 
JroZtK in 2il and Jas industr\ can Ee rolled out to 
create competitiYe marNet� leadinJ to increased 
inYestment� and economic JroZtK�  2ne of tKe recent 
initiatiYes is deYelopment of *uMarat International 
)inance 7ecK�cit\ (*I)7) as International )inancial 
SerYice Centre (I)SC)� EeinJ a multi serYice Special 
Economic =one (SE=)� :e KaYe discussed EeloZ tKe 
emerJence of I)SC as a Eusiness centre� and 
permissiEle actiYities to Ee carried out from I)SC� 

(PHUJHnFH RI ,)S& anG SHUPiVViElH aFWiYiWiHV�

7Ke International )inancial SerYices Centres AutKorit\ 
(I)SCA) Zas estaElisKed in 2020 as tKe dedicated 
reJulator for I)SCs in India� responsiEle for 
deYelopinJ� reJulatinJ� and promotinJ financial 
serYices liNe %anNinJ� Insurance� %roNinJ� I7 and leJal 
consultanc\� tradinJ and inYestment and leasinJ� etc 
in I)SC� 

,)6&�²�6KLS�OHDVLQJ�LQ�*,)7�&LW\�²�,PSDFW�RQ�2LO�DQG�*DV�VHFWRr
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AltKouJK I)SC Zas setup to proYide impetus to 
financial sector� considerinJ India¶s JroZtK in airlines 
and maritime sector� tKe autKorities KaYe also 
deYeloped leasinJ frameZorN for airlines and sKippinJ 
industr\� to Ee routed tKrouJK I)SC�

%rief discussion on sKip leasinJ frameZorN and its 
interpla\ ZitK oil and Jas sector is discussed in detail 
as under�

SKiS lHaVinJ IUaPHZRUN�

SKip leasinJ Kas pla\ed a piYotal role in India due to 
tKe economic deYelopment of tKe countr\ and tKe 
risinJ demand for carJo transportation serYices� India 
is one of tKe fastest�JroZinJ economies in tKe Zorld� 
and its JroZtK is creatinJ a need for efficient and 
reliaEle sKippinJ capaEilities� SKip leasinJ alloZs 
companies to access Yessels TuicNl\ and easil\� 
ZitKout tKe costl\ upfront inYestment of Eu\inJ a 
Yessel� Additionall\� it alloZs companies to access 
Yessels tKat are more suitaEle for tKeir specific needs� 
as sKip leasinJ companies t\picall\ KaYe a Zide ranJe 
of Yessels to cKoose from� SKip leasinJ also eliminates 
tKe Kassle of KirinJ and maintaininJ creZs� as tKe 
leasinJ compan\ proYides tKe personnel� 7Kis can 
saYe companies EotK time and mone\� It proYides 
companies ZitK tKe fle[iEilit\ to scale up or doZn as 
needed� alloZinJ tKem to respond TuicNl\ to 
fluctuations in demand�

ConsiderinJ tKe aEoYe and tKe JoYernment
s focus on 
tKe maritime sector of tKe econom\� tKe sKip leasinJ 
industr\ in India Kas Zitnessed some Jreat initiatiYes 
liNe tKe SaJar Mala proMect in 2015� ZKicK Zas aimed 
at deYelopinJ ports and port�related infrastructure in 
India�  7o proYide furtKer Eoost to tKe sector� tKe 
JoYernment Kas issued a sKip leasinJ frameZorN on 
16 AuJust 2022�

'iSHn . 3aWRli\a 
Consultant
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)aFWRUV nHFHVViWaWinJ VKiS lHaVinJ in ,)S&� Ship leasing framework� inter 
alia� provides for the following:
� 'efinition of Ne\ terms 
(2peratinJ lease� finance lease 
etc)�
� )orms of leJal entit\ ZKo can 
reJister and operate�
� PermissiEle operations�
� Minimum capital reTuirements � 
Minimum oZned funds�
� Procedural aspects

7Ke definition of sKips and ocean Yessels proYided in 
sKip leasinJ frameZorN seems Zide enouJK to coYer 
all floatinJ structures on Zater liNe L1* Carrier� 
EarJes� MoEile 2ffsKore 'rillinJ units and ma\ also 
include specialit\ structures liNe )loatinJ Production 
StoraJe and 2ffloadinJ ()PS2)� )loatinJ StoraJe 
and 5eJasification Units ()S5U)� etc� ZKicK ma\ Ee 
stationed at a point�  

,)S& ± NH\ Wa[ EHnHIiWV � inFHnWiYHV�

7a[ incentiYes are important tools to Eoost an 
industr\ E\ encouraJinJ inYestment and actiYit\� 
7Ke\ can Kelp Eusinesses reduce tKeir costs and 
maNe inYestments to improYe productiYit\ and 
profitaEilit\� 7o maNe I)SC more lucratiYe� tKe Indian 
JoYernment Kas ErouJKt Yarious direct ta[ incentiYes 
liNe ta[ Kolida\ to I)SC units� concessional MA7 to 
I)SC units and also sector incentiYes liNe e[emption 
of ro\alt\ income of 1on�resident on account of 
³sKip´ lease�

,nWHUSla\ RI VKiS lHaVinJ IUaPHZRUN ZiWK Ril anG 
JaV inGuVWU\�

Tax exemption for non-residents:
As e[plained aEoYe� altKouJK sKip leasinJ 
frameZorN Zas issued to Eolster tKe sKippinJ 
industr\� considerinJ tKe aEoYe definition and 
coYeraJe of sKips and ocean Yessels� tKe frameZorN 
could Ee e[tended eYen to tKe 2il and *as industr\� 

As mentioned aEoYe� income earned E\ non�resident 
in tKe nature of ro\alt\ ie lease rentals earned on 
leasinJ out sKip� ocean Yessel to a unit in I)SC is ta[ 
e[empt�  +oZeYer� current definition of ro\alt\ under 
income�ta[ e[cludes eTuipment ro\alt\ ie income 
earned on account of eTuipment leasinJ in 
connection ZitK oil and Jas e[ploration actiYities� A 
pertinent Tuestion arises in case ZKere tKe non�
resident earns ro\alt\ income from leasinJ of 
eTuipment used in connection ZitK oil and Jas 
e[ploration actiYities� considerinJ tKe e[clusion in 
definition of ro\alt\� ZKetKer sucK lease income 
Zould not Ee considered as ro\alt\ and Kence not Ee 
ta[ e[empt�  In otKer  Zords�  tKis  Zould  impl\ tKat if 

non�residents proYide sKip� ocean Yessel on dr\ 
lease to a unit in I)SC for tKe purpose of oil and Jas 
e[ploration actiYities� sucK ro\alt\ income ma\ not Ee 
ta[ e[empt�   

AccordinJl\� tKe current interpla\ suJJests tKat 
ro\alt\ ta[ e[emption for non�residents Zould e[tend 
onl\ to cases ZKere sKip�ocean Yessel is used for 
actiYities ZKicK are not in connection ZitK oil and Jas 
e[ploration actiYities�  A TuicN clarit\ on tKis Zould Ee 
needed to encouraJe Jroups� entities enJaJed in 
proYidinJ facilities or serYices in connection ZitK oil 
and Jas e[ploration actiYities to consider structurinJ 
tKeir operations tKrouJK I)SC�   

Contract bidding:
ConsiderinJ tKat µsKip leasinJ¶ is considered as a 
financial actiYit\ in I)SC and sKip leasinJ frameZorN 
coYers EotK operatinJ and finance lease� it Zould Ee 
interestinJ to oEserYe if entities set up in I)SC could 
enter into a serYice contract� sa\ a drillinJ contract� 
ZKicK Zould enYisaJe proYision of serYices usinJ 
Yessels� 

)urtKer� if an entit\ setup in I)SC Zere to oZn 
Yessels and not lease in from oYerseas (ie outside 
India)� clarit\ Zould Ee reTuired ZitK respect to 
flaJJinJ proYisions under MercKant SKippinJ Act1  
and ZKetKer sucK entities Zould Ee entitled to an\ 
Eenefit of 5iJKt of )irst 5efusal (52)5)2� especiall\ 
ZitK respect to PuElic Sector UndertaNinJ contracts�  

&RnFluGinJ WKRuJKWV�

ConsiderinJ tKe importance of sKippinJ and maritime 
sector� tKe *oYernment Kas adopted riJKt initiatiYes 
to attract Eusiness Yolumes into India to proYide 
oYerall Eoost to tKe sector�  

� In India, the Ministry of Shipping is responsible for the regulation 
of merchant shipping. The Indian Merchant Shipping Act, ���� and 
the Merchant Shipping 5ules, ���� are the main legislations 
governing merchant shipping and seafarers in India.
2  5ight of first refusal in government bids is a process whereby 
the government gives an entity the first opportunity to bid on 
contracts for goods or services subject to conditions. This 
process is often employed to ensure that the process of awarding 
contracts is fair and that the best value for money is achieved. 
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2ffsKore 2il and *as proMects are Yer\ comple[� ZitK 
eacK pKase susceptiEle to risNs and uncertainties� 
Lump Sum 7urnNe\ offsKore oil and Jas proMects are 
risNier as tKe entire onus of proMect e[ecution lies 
ZitK tKe EPC contractor� )or offsKore proMects� it is 
imperatiYe not onl\ to identif\ tKe risNs Eut also to 
folloZ and adopt risN mitiJation measures to 
complete tKese proMects on time and ZitKin EudJet� 
7Ke purpose of tKis researcK is to stud\� anal\se and 
Tuantif\ tKe risNs and recommend risN mitiJation 
measures at all pKases� In tKis researcK� first all risNs 
Zere identified tKrouJK surYe\s and e[tensiYe 
interYieZs� Later� tKese Zere translated into 
numerical Yalues Eased on discussion and e[pert 
opinions of proMect manaJement professionals� 7Ke 
numerical Yalues serYed as inputs to tKe Monte Carlo 
simulation performed tKrouJK tKe #risN add�on in 
e[cel and simulations Zere run 1000 times� 7Kis time 
estimation metKodoloJ\ is deYeloped to Ee used as a 
manaJement decision maNinJ tool� :itK appropriate 
risN manaJement plans and E\ adoptinJ Eest 
practices� tKe dela\s and otKer proMect comple[it\ 
can Ee addressed ZitK tKe support of staNeKolders at 
all leYels�

Key words: 5isk analysis, 5isk assessment, 5isk 
Mitigation, Monte Carlo Simulation, PE5T, Project 
Management.
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.anJNan 7KaNuUia 
SuptdJ� EnJineer (E)

��� ,nWURGuFWiRn

�.� %ackground:
EnerJ\ reTuirement Kas Eeen tremendousl\ 
increasinJ ZitK per capital consumption  of tKe 
countr\ on rise� 2il and *as Industr\ is one of tKe 
maMor contriEutors of socio� economic JroZtK of 
India� As per 2030 proMections� India¶s oil demand is 
set to rise at a faster pace and reacK 10 million 
Earrels per da\ and Jas E\ 12�2� CA*5 (I%E)� 
2022)� Since economic JroZtK is linNed to enerJ\ 
demand� tKerefore tKe need for oil and Jas Zill 
rapidl\ JroZ maNinJ tKe industr\ conduciYe for 
inYestment� 7o acKieYe tKe enerJ\ tarJets� a lot of 
capital� intensiYe proMects of KiJK risN�KiJK reZard 
nature are carried out particularl\ offsKore� 7Kese 
proMects are for creatinJ neZ offsKore facilities sucK 
as pipelines� production platforms for processinJ of 
tKe oil and Jas� trunNlines etc� and reYampinJ of old 
structures for production enKancement tKrouJK 
Lump sum turnNe\ contracts�

7Kese proMects are undertaNen to eitKer create neZ 
facilities (*reen field ZorNs) or modif\ e[istinJ 
facilities to auJment oil and Jas production 
(EroZnfield ZorNs)� 7Ke EroZnfield MoEs can Ee 
cateJorised as life e[tension� facilit\ upJradation� 
small modifications MoEs and paintinJ�structural 
replacement proMects�

+ence� it is of utmost importance to KaYe a data 
driYen time and a precise risN�Eased time estimation 
metKodoloJ\ in conte[t of operational reTuirements�

.aUiVKPa /aVNaU 
E[ecutiYe EnJineer (E)



�.2 Problem Definition
7Ke maMor cKallenJes of Lump Sum 7urnNe\ 
offsKore oil and Jas proMects lies in e[ecutinJ 
EroZnfield proMect scope ZitKin time and EudJet 
under cKallenJinJ offsKore enYironment constraints� 
ScKedule modellinJ of Lump sum turnNe\ proMects 
tKat KaYe EroZnfield scope are carried out 
considerinJ tZo to tKree construction seasons Eased 
on Kistorical data of similar comple[it\ proMect scope 
and e[pert MudJement� +oZeYer� a lot of YariaEles 
come into picture dependinJ on EarJe moEili]ation� 
scope of ZorN� financial muscle of contractor� 
uncertainties at site� enYironmental constraints� 
multiple staNeKolder inYolYement� statutor\ 
clearances� and e[ecution metKodoloJ\ of 
contractors� 7Ke outcomes of stretcKed timelines or 
dela\s leads to as casK floZ issues of Eidder after 
aZard of ZorN� scKedule dela\s leadinJ to costs 
oYerrun and cKanJe orders� litiJation issues� less 
moEili]ation of resources (manpoZer� EarJes etc�) 
and loZ participation of Eidders in otKer tenders� 
7Kese dela\s can lead to loss of reYenue and 
dela\ed Zell operations impactinJ tKe compan\¶s 
financials�

�.� Research objective
1� 7o identif\ critical risNs associated at all staJes of
e[ecution of LS7. 2ffsKore %roZnfield 2il and *as 
ProMects�

2� 7o deYise a risN�Eased metKodoloJ\ usinJ ProMect
ManaJement and statistical tools for time estimation 
and scKedule control of LS7. 2ffsKore %roZnfield 
2il and *as ProMects�

3� 7o identif\� assess and recommend mitiJation
measures to reduce proEaEle risNs of proMects in 
proMect planninJ� scKedulinJ and control of proMects�

���  RHVHaUFK 'HViJn anG 0HWKRGV

2.� Research Approach:
ProMect scKedulinJ tools sucK as Monte Carlo and 
PE57 are used e[tensiYel\ for scKedule modellinJ 
Eut tKere Kas Eeen no attempt made to deYelop a 
time estimation metKodoloJ\ particularl\ for oil and 
Jas offsKore EroZnfield modifications MoEs�

A sample proMect of life e[tension of e[istinJ 
platforms scope Kas Eeen considered for tKe 
purpose of tKis stud\ to estimate tKe e[pected time 
usinJ Monte Carlo and PE57� 7Ke 'P5s of past 
similar nature proMects ZitK similar comple[ities Zere 
studied alonJ ZitK planninJ pacNaJe to estimate tKe 
numEer of da\s for eacK proMect pKase E\ usinJ 
adYanced ZorN pacNaJe or :%S� 7Ke dail\ proJress

reports of tKese last tZo proMects Zere studied to 
estimate actiYities sucK as surYe\� procurement� 
faErication and offsKore e[ecution� 7Kis researcK 
inYestiJated tKe possiEle risNs and deYeloped a 
compreKensiYe list of 38 Yalidated risNs ZitK 
liNeliKood and impact for eacK eYent� 7Ke risN 
ranNinJ and liNeliKood is oEtained Eased on tKe risN 
ranNinJ matri[� 5eJardinJ tKis stud\� a 
Tuestionnaire is deYeloped� and interYieZs are 
conducted to identif\ tKe potential risNs and its 
liNeliKood and impact� 'ata Kas Eeen collected from 
e[pert proMect manaJement professionals sucK as 
ProMect ManaJers of tKe compan\ and EPC 
contractors KaYinJ e[tensiYe e[perience of KandlinJ 
offsKore proMects and staNeKolders associated ZitK 
offsKore proMects�

E[cel ZitK #risN add on Kas Eeen used for 
simulation and modellinJ of tKe proMect duration� 
ProEaEilit\ and proEaEilit\ cateJor\ Kas Eeen 
assiJned Eased on tKe Yalues oEtained in tKe risN 
scorinJ matri[� 7Ke risNs identified per actiYit\ sucK 
as pre�enJineerinJ surYe\� desiJn enJineerinJ� 
procurement� faErication and offsKore e[ecution� 
installation and KooN up actiYities are Jrouped� and 
a ZeiJKtaJe Kas Eeen assiJned Eased on aYeraJe 
or ZeiJKted aYeraJe of eacK risN for eacK pKase� 
7Ke risNs tKat KaYe an impact on scKedule are onl\ 
considered for assiJninJ ZeiJKtaJe factors� 
AccordinJl\� tKis numerical Yalue ZKicK JiYes tKe 
risN ranN is inteJrated into tKe scKedule� )or loZ 
uncertaint\ of risN ranN 2� risN ranJe of 90��115� 
is considered� )or medium uncertaint\ of risN ranN 
3� 95��115� risN ranJe is considered� )or KiJK 
uncertaint\ of risN ranN 4� risN ranJe of 95��125� 
is considered� 7ime estimation of tKree actiYities is 
calculated �Pre enJineerinJ surYe\� 'esiJn�
Procurement�)aErication and 2ffsKore E[ecution� 
'esiJn enJineerinJ and procurement� procurement 
and faErication are parallel actiYities� 7Ke score of 
tKe risN aJainst pre�enJineerinJ surYe\� desiJn�
procurement�faErication and offsKore e[ecution Kas 
Eeen mapped into tKe scKedule and a tKree�point 
estimation is oEtained� 7Ke most liNel\ Yalue is 
oEtained E\ taNinJ mean of tKe da\s taNen from tKe 
past tZo proMects of a similar nature� 7Ke proEaEilit\ 
distriEution for tKe actiYities is considered as PE57 
for desiJn 	 surYe\ and trianJular for offsKore 
e[ecution� 7Ke proEaEilit\ distriEution and risN 
ranJe for tKese actiYities is in 7aEle�1� 7Ke 
e[pected time is calculated for most liNel\� 
optimistic� and pessimistic scenarios� 7Ke detailed 
time estimation for offsKore e[ecution is also in 
7aEle�1�
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Table �: Time Estimation for the sample project

7Ke metKodoloJ\ can Ee EroNen doZn into 
folloZinJ steps�

1� 'efininJ tKe actiYities�proMect pKases
2� PreparinJ tKe risN reJister
3� 4uantitatiYe 5isN assessment
4� 5isN MitiJation Plan
5� InteJratinJ risNs into scKedule
6� PE57 and Monte Carlo

After feedinJ all data� Monte Carlo simulation is 
performed ZitK 1000 iterations to Jenerate tKe most 
proEaEle time� 7Ke simulated duration is tKen 
compared to practical duration to find possiEle 
deYiations� ZKicK can Ee mitiJated E\ risN mitiJation 
measures�

7Ke EarJe da\s for installation is dependent on 
certain factors sucK as pipinJ incK dia� eTuipment 
installed� tonnaJe data etc� 7Kerefore� 'P5s Zere 
studied to find out correlation of tKese parameters� 
%ased on 'ail\ proJress reports of past proMect� tKe 
data Kas Eeen collected to find out tKe dependent 
and independent YariaEles� %ased on preliminar\ 
data� reJression Zas performed and found tKe 5 
sTuare to Ee 87� ZKicK means 87� of tKe model 
fits tKe data� 5efer 7aEle�2 for 5eJression anal\sis�

7Ke 5eJression model is� <  ;�
3iSinJ ,nFK 'ia� 
;�
 7RnnaJH � ;�
 1R RI HTuiSPHnW � ;�
 
3ainWinJ aUHa �&�
< is tKe numEer of EarJe da\s�
;1� ;2� ;3� and ;4 are coefficients of independent 
YariaEles�
C is tKe une[plained Yariance or error Certain 
assumptions Zere considered for tKe proMect�

1� Communication risNs� political risNs� economic
risNs are not considered�

2� 7ime period for offsKore e[ecution is considered
as 195 da\s considerinJ 2ct 15�Ma\ 15 as tKe time 
period ZitK 16 da\s nonoperational considerinJ 
operational standE\� ancKor KandlinJ� JanJZa\ 
installation and ZeatKer standE\� 7otal construction 
seasons da\s is 211 da\s�

3� 'urinJ offsKore e[ecution� 3 EarJes are
deplo\ed� and time is calculated considerinJ 3 
EarJes at 3 platforms at one time� 10 platforms are 
considered for tKe stud\�

Table 2: 5egression Analysis

,nSuWV IRU RHJUHVViRn

�RHJUHVViRn RuWSuW

The regression model is <  .0�2�
Piping Inch dia�(-0.�2�) 

Structural tonnage (in MT) �(- 0.3��) 
No of eTuipment
installed�0.00�
Painting area(in sTmm).
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exploration. Exploration handbook, Halliburton Landmark

��� )inGinJV anG 'iVFuVViRn

�.� Sample Case study Project - Projectschedule analysis
7Ke case stud\ considered for tKis stud\ is tKe scope for life e[tension of 10 nos� of offsKore oil and Jas 
platforms� 7Ke erstZKile life e[tension proMect constituted 40 offsKore Zell platforms ZKicK coYered maMor as 
Zell as minor structural reYampinJ� )or tKe simulation� folloZinJ assumptions Zere considered�

� 7rianJular distriEution is considered for offsKore e[ecution and oYerall proMect completion�
� PE57 distriEution is considered fordesiJn and surYe\�
� 2nl\ risNs tKat are Yalidated durinJ proMect planninJ are considered

�.2  Findings of the study:
� 7Ke EarJe da\s at offsKore is collected from 'P5s for 20 platform installations and found tKat actual aYeraJe
da\s for 1 platform to complete is ��� days ZitK one EarJe� total EarJe da\s is ���� days 	 total tonnaJe 
replacement is 2�2�.22 MT. 7Kis data is considered for calculatinJ tKe most liNel\ offsKore e[ecution da\s�
� 7Ke installation rate per da\ is 1�4 M7�
� )or 10 platforms� considerinJ 195 ZorNinJ da\s at offsKore JiYes total EarJe seasons as 7(1330�195)� As per
calculation� EarJes reTuired considerinJ 3 construction seasons is 2�3 and ZitK 2 construction seasons comes 
around 3�4� +ence� considerinJ 3 EarJes and 1330 as total EarJe da\s� tKe numEer of offsKore da\s for 
completinJ 10 platforms is 443(1330�3) offsKoreda\s�
� 5eJression of tKe data at tKat 87� of tKe data fits Zell� 7Ke EarJe da\s are dependent YariaEles and
independent YariaEles are pipinJ incK dia� tonnaJe� no of eTuipment and paintinJ area�
� 7Ke simulation output ZKicK is a freTuenc\ distriEution is sKoZn in )iJure�1�

Figure �: Cumulative � of completion vs FreTuency of duration (excel results)

� 7Ke mean Yalue after simulation
is 936 da\s�
� After simulation� tKe proEaEilit\
of 10�� 50�� and 90� are 877� 
930� and 1007 da\s� ProEaEilit\ of 
50� Yalue JiYes a Yalue closer to 
mean� 1007 da\s at 90� 
proEaEilit\ oYer 99� is considered 
as alread\ KiJKer marJin is 
considered  oYer  and  aEoYe  433 

da\s for offsKore e[ecution� +oZeYer� on a practical scenario� it taNes 100�120 da\s per platform for 
completinJ ZorNs ZitKone EarJe�

It is recommended tKat stocKastic metKod of time 
estimation (Monte Carlo simulation) is used durinJ 
proMect planninJ usinJ collaEoratiYe ZorNfloZs ratKer 
tKan traditional approacK of e[pert MudJement as 
marNet scenarios ma\ Ee different and continJencies 
Kas to Ee accounted� 7o determine tKe criticalit\ 
inde[ and perform sensitiYit\ anal\sis� softZare sucK 
as 5isN\ ProMect professional� #5isN etc� can Ee 
used�

ProMect planninJ tools sucK as PrimaYera can Ee 
used to plan duration   of proMect� create looN aKead 
looN scKedule and create sKared ZorNspace for 
staNeKolders to KaYe Eetter monitorinJ 	 control� A 
standard template can Ee created taNinJ parameters 
sucK as EarJe da\s� tonnaJe� pipinJ incK dia� etc� 
and collected from contractors�diJital 'P5s to KaYe a 
data pool of time taNen for all eTuipment�replacement 
MoEs� 7Ke same can Ee used as an input for time 
calculation for future proMects�

� 7Kis implies tKat tKe KiJKest estimate tKat tKe
proMect can Ee completed is 1007 da\s at proEaEilit\ 
of 90� ZitK no risN mitiJation applied� So� 114 da\s 
is tKe proEaEle dela\ (considerinJ Zorst case) tKat 
can incur from tKe most liNel\ estimate of 893 da\s 
ZKicK Zas oEtained Eased on past proMect 
e[perience�
� :itK appropriate risN mitiJation measures in place�
tKe e[pected duration can Ee ErouJKt doZn�

1ote� 7Ke trial Yersion of 5isN softZare addon is 
used for tKe stud\�

���  RHFRPPHnGaWiRnV anG &RnFluViRnV

�.� Recommendations
In order to aYoid dela\ in proMects and stretcKed 
timelines� it is necessar\ tKat risNs are manaJed Zell 
ZitK actionaEle mitiJation measures�
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:itK cKanJinJ d\namics in tKe offsKore industr\ in 
India ZitK limitations in terms of marine spread 
reJulations� limited Eidder participation etc�� tKe 
need of tKe Kour is to KaYe a roEust risN�Eased time 
estimation metKodoloJ\ E\ taNinJ into account EotK 
sinJular 	 distriEutional information tKrouJKout 
proMect life c\cle and also KaYinJ Tuantified risN 
reJister for eacK nature of proMect� 7Ke stud\ 
concludes tKe proMect can Ee completed in 1007 
da\s at proEaEilit\ of 90� ZitK no risN mitiJation 
applied� +ence� it can Ee concluded tKat considerinJ 
tKe Zorst� case scenario� 1007 da\s can Ee 
considered oYer 893 da\s (ZKicK is also close to 
oriJinal planned time duration usinJ traditional 
approacK) JiYinJ a more realistic timeline� 7Kis 
model usinJ an AdYanced :orN PacNaJe JiYes a 
Jlimpse of KoZ a ProMect ManaJer can use tKis tool 
for decision maNinJ in cKoosinJ an ideal numEer of 
da\s ZitK risN inEuilt� )actors tKat impact on tKe 
oYerall duration depend on risN ranN� numEer of 
EarJes deplo\ed� and numEer of da\s reTuired per 
platform� +ence� it is imperatiYe tKat tKese factors 
are anal\]ed meticulousl\ Eefore proMect scKedule 
estimation�

References:
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557�570 (2019)

2tKer measures include optinJ for riJKt contractinJ 
model (EPC� 7	I� time material� fi[ed material etc�) 	 
contract terms sKall Ee e[plored considerinJ tKe 
Eestpractices of tKe industr\� 7Ke industr\ can 
transform E\ fosterinJ a culture of efficienc\ tKrouJK 
collaEoration E\ conductinJ annual meets to discuss 
industr\ practices�ZKite paper presentations etc� and 
reliaEle e[ecution usinJ proMect manaJement tools� 
5isN mitiJation measures sucK as folloZinJ proper 
documentation 	 leJal procedure and NeepinJ EacN 
up documents to suEstantiate an\ deYiation or 
arEitration related matters� ensurinJ cKecN lists are 
updated for all ZorN sucK as surYe\� commissioninJ 
	 faErication related MoEs� escalation factors to adMust 
inflation�demand suppl\ mismatcK factors for costinJ 
related risNs� folloZ ups 	 readiness cKecNs durinJ 
e[ecution at offsKore� timel\ release of pa\ments� 
pro actiYe orderinJ of lonJ lead items 	 Yendor 
selection etc� for procurement related risNs� meetinJ 
ZitK statutor\ Eodies for Yessel clearances 	 internal 
interface meetinJs� micro leYel planninJ ZitK CA�7PI 
durinJ commissioninJ of pacNaJes� reJular meetinJs 
EetZeen client 	 contractor etc�

���  &RnFluViRn

7Ke cKallenJes of limited construction period� 
cKallenJinJ ZorN enYironment� marine spread 
aYailaEilit\ and loJistics constraints Zill Ee tKere for 
capital proMects� Similarl\� tKere Zill Ee risNs tKat are 
d\namic in nature sucK as JettinJ fair ZindoZs for 
KooN up 	 installation of EroZnfield MoEs� Eut all tKese 
risNs can Ee addressed onl\ E\ assuminJ 
continJencies and maintaininJ a record of past 
proMects sKut doZn time 	 roEust data of time 
reTuired for eacK pacNaJe installation�KooN ups�  
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7Ke 2il and *as industr\ Kas Eeen tKe EacNEone 
of tKe JloEal econom\ for more tKan a centur\� It 
proYides enerJ\ to poZer eYer\tKinJ from cars to 
aeroplanes� and its E\�products are used in a Zide 
ranJe of products� includinJ plastics� fertili]ers� 
and pKarmaceuticals� +oZeYer� tKe industr\ Kas 
also Eeen associated ZitK enYironmental 
cKallenJes� as tKe sector is responsiEle for 
siJnificant JreenKouse Jas (*+*) emissions� 
contriEutinJ toZards climate cKanJe� 

7Ke need for a sustainaEle oil and Jas sector Kas 
neYer Eeen more critical� JiYen tKe urJent need to 
mitiJate climate cKanJe and secure access to 
clean enerJ\ for tKe Zorld
s population� 7Ke 
InterJoYernmental Panel on Climate CKanJe 
(IPCC)� in its latest report� released on MarcK 20� 
2023� sets out tKat to Neep ZitKin tKe 1�5�C limit� 
emissions need to Ee reduced E\ at least 43� E\ 
2030 compared to 2019 leYels� and at least 60� 
E\ 2035� 7Kis is tKe decisiYe decade to maNe tKat 
Kappen and tKere are multiple� feasiEle and 
effectiYe options aYailaEle to reduce JreenKouse 
Jas emissions and adapt to Kuman�caused 
climate cKanJe�

7Kis article Kas tried to e[plore KoZ tKe 2il and 
*as sector can Eecome more sustainaEle� 
includinJ inYestinJ in reneZaEle enerJ\� improYinJ 
efficienc\� reducinJ emissions� and adoptinJ 
circular econom\ principles to contriEute to a 
cleaner� KealtKier� and more eTuitaEle future for 
all�

%DODQFLQJ�3rRILW�DQG�3ODQHW��+RZ�WKH�2LO�DQG�*DV�,QGXVWr\
&DQ�%HFRPH�MRrH�6XVWDLQDEOH
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&KallHnJHV )aFinJ WKH 2il anG *aV ,nGuVWU\

7Ke oil and Jas industr\ is facinJ numerous 
cKallenJes in its Mourne\ toZards sustainaEilit\� 2ne 
of tKe main cKallenJes is tKe carEon emissions 
associated ZitK fossil fuel e[traction� production� and 
consumption� 

AnotKer cKallenJe is tKe limited aYailaEilit\ of natural 
resources� 2il and Jas reserYes are finite� and tKere 
is a risN of depletion in tKe near future� 7Kis creates a 
need to find alternatiYe enerJ\ sources to ensure 
lonJ�term sustainaEilit\�

)inall\� tKe oil and Jas sector is also facinJ pressure 
from staNeKolders� includinJ inYestors� consumers� 
and JoYernments� to adopt sustainaEle practices� 
7Kese staNeKolders are increasinJl\ demandinJ tKat 
tKe sector reduce its carEon footprint� minimi]e 
enYironmental impact� and ensure etKical practices 
tKrouJKout tKe suppl\ cKain�

1HHG IRU a SuVWainaElH 2il anG *aV ,nGuVWU\

7Ke need for a sustainaEle oil and Jas industr\ is 
clear� it is not onl\ necessar\ for tKe enYironment� Eut 
also for tKe industr\ itself� 7Ke industr\ must Ealance 
tKe need for enerJ\ ZitK tKe need to protect tKe 
enYironment and communities� 7Kis reTuires a 
commitment to innoYation� collaEoration� and 
responsiEle Eusiness practices� 

As tKe Zorld moYes toZards a loZ�carEon econom\� 
companies tKat fail to adapt and innoYate Zill Ee at 
risN of EecominJ oEsolete� 7Kerefore� tKe industr\ 
must   inYest   in   neZ   tecKnoloJies   and   Eusiness



models tKat reduce its enYironmental and societal 
impact ZKile remaininJ competitiYe and profitaEle� 
%\ taNinJ action to Eecome more sustainaEle� tKe 
oil and Jas industr\ can pla\ a critical role in 
addressinJ tKe cKallenJes of climate cKanJe and 
EuildinJ a more sustainaEle future for all�

&aVH SWuGiHV

SeYeral oil 	 Jas companies across tKe JloEe KaYe 
implemented sustainaEle practices to address tKe 
cKallenJes� +ere are some e[amples�

�. TotalEnergies: 7otal Kas set a tarJet of
reacKinJ net�]ero emissions E\ 2050� ZKicK 
inYolYes inYestinJ KeaYil\ in solar poZer and 
otKer reneZaEle enerJ\ sources�� 7otalEnerJies 
is also e[plorinJ carEon capture and storaJe 
(CCS) tecKnoloJ\ and Kas implemented 
measures to reduce metKane emissions� It is 
inYolYed in tKe production of Eioplastics� ZKicK 
are made from reneZaEle resources sucK as 
corn or suJarcane and also Kas implemented 
measures to protect and enKance EiodiYersit\ in 
areas ZKere it operates�
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�. ETuinor: ETuinor Kas set a tarJet of EecominJ
a net�]ero compan\ E\ 2050� It is inYestinJ in 
reneZaEle enerJ\ sources liNe Zind 	 solar and 
is also e[plorinJ carEon capture and storaJe 
(CCS) tecKnoloJ\� It Kas implemented enerJ\ 
efficienc\ measures across its operations and 
measures to reduce metKane emissions� sucK as 
usinJ drones to detect leaNs� It Kas implemented 
circular econom\ practices 	 deYeloped a 
process called *rind2EnerJ\� ZKicK conYerts 
food Zaste into reneZaEle enerJ\ and fertili]ers� 
It Kas also implemented EiodiYersit\ measures to 
protect and enKance ecos\stems�

2. %ritish Petroleum �%P�: %P Kas set a tarJet of
EecominJ a net�]ero compan\ E\ 2050� ZKicK 
inYolYes increasinJ its inYestment in reneZaEle 
enerJ\ sources� and Kas also deYeloped 
tecKnoloJ\ to capture carEon dio[ide from 
industrial processes� It is implementinJ enerJ\�
saYinJ measures in its offices and production 
facilities� sucK as LE' liJKtinJ� enerJ\�efficient 
+9AC s\stems� and process optimi]ation� It is 
also ZorNinJ to restore KaEitats and ecos\stems� 
as Zell as implementinJ measures to reduce tKe 
impact of its operations on Zildlife� 

�. Shell: SKell Kas set a tarJet of EecominJ a net�
]ero compan\ E\ 2050� ZitK a focus on reducinJ 
emissions from its oZn operations� 7Ke compan\ 
is inYestinJ in reneZaEle enerJ\ and carEon 
capture and storaJe (CCS) tecKnoloJ\� SKell Kas 
also implemented measures to reduce metKane 
emissions� sucK as usinJ adYanced tecKnoloJies 
to detect leaNs and implementinJ Eest practices 
in Zell completions and production� 7oZards 
circular econom\ practices� it Kas deYeloped a 
process called SKell 5ecKarJe� ZKicK conYerts 
Zaste plastic into cKemicals and transportation 
fuels�

As a countr\� India Kas set a net�]ero tarJet of 
2070� an important step toZards a sustainaEle 
future� 7Ke countr\
s efforts toZards acKieYinJ tKis 
Joal Zill siJnificantl\ impact JloEal climate cKanJe 
mitiJation efforts�

%. Indian Oil & Gas Companies

�. ONGC: 21*C Kas implemented seYeral
sustainaEle practices to reduce its enYironmental 
impact� 7Ke compan\ is inYestinJ in reneZaEle 
enerJ\ sources liNe Zind and solar poZer and is 
also e[plorinJ carEon capture and storaJe (CCS) 
tecKnoloJ\� It Kas implemented measures to 
reduce its Zater usaJe and improYe enerJ\ 
efficienc\ in its operations� It Kas also undertaNen 
seYeral initiatiYes to conserYe EiodiYersit\� 
includinJ afforestation� reforestation� and 
restoration of deJraded lands�

2. Oil India Limited �OIL�: 2IL Kas installed
solar panels at seYeral of its facilities� includinJ 
oil Zells and administratiYe EuildinJs� to loZer its 
carEon footprint� It is usinJ rec\cled Zater for its 
operations� conYertinJ Zaste oil into usaEle fuel� 
and rec\clinJ drillinJ Zaste into construction 
materials� It Kas taNen seYeral steps to conserYe 
EiodiYersit\ ZKicK includes reforestation proMects� 
conserYation of endanJered species� and 
monitorinJ of air and Zater Tualit\ to minimi]e 
tKe impact of its operations on local ecos\stems�

�. Indian Oil Corporation Limited �IOCL�: I2CL
Kas implemented seYeral sustainaEle practices to 
reduce its carEon footprint� It Kas installed solar 
poZer plants and is usinJ Eiofuels in its 
operations to reduce its reliance on fossil fuels� 
I2CL Kas also implemented measures to reduce 
its Zater usaJe and improYe enerJ\ efficienc\� 
7Ke compan\ Kas deYeloped a tecKnoloJ\ called 
tKe Plastic27e[tile process� ZKicK inYolYes 
conYertinJ plastic Zaste into pol\ester fiEer� 
ZKicK is tKen used to maNe te[tiles� settinJ  a 
Jood e[ample of a circular econom\�



�. Reliance Industries Limited �RIL�: 5IL is
actiYel\ ZorNinJ toZards a loZ�carEon future 
and Kas set a tarJet of EecominJ a net�]ero 
carEon compan\ E\ 2035� It is inYestinJ in 
reneZaEle enerJ\ sources liNe solar and Zind 
poZer and Kas implemented measures to 
reduce its JreenKouse Jas emissions and 
improYe enerJ\ efficienc\ in its operations� It 
Kas constructed seYeral Jreen EuildinJs tKat 
are enerJ\�efficient and use sustainaEle 
materials and is also promotinJ a circular 
econom\ E\ deYelopinJ products tKat can Ee 
rec\cled and reducinJ Zaste�

�. GAIL �India� Limited: *AIL Kas set a net�
]ero tarJet to acKieYe carEon neutralit\ E\ 2050 
and Kas implemented seYeral sustainaEle 
practices to reduce its carEon footprint� 7Ke 
compan\ is inYestinJ in reneZaEle enerJ\ 
sources liNe Zind and solar poZer and is also 
e[pandinJ SustainaEle 7ransport tKrouJK use 
of C1* 	 EioJas as an alternatiYe fuel� *AIL 
Kas implemented measures to reduce its 
JreenKouse Jas emissions and improYe enerJ\ 
efficienc\ in its operations� It Kas constructed 
seYeral Jreen EuildinJs tKat are enerJ\�efficient 
and use sustainaEle materials� and also 
proYidinJ access to education� KealtKcare� and 
clean Zater to underpriYileJed communities�

/HVVRnV /HaUnHG

)rom tKese case studies� Ze can learn seYeral 
lessons aEout KoZ tKe oil and Jas industr\ can 
Eecome more sustainaEle�
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�. Reducing Methane Emissions: 5educinJ
metKane emissions can Ee an effectiYe Za\ to 
reduce tKe industr\¶s impact on climate cKanJe� 
7Kere are seYeral Za\s to reduce metKane 
emissions sucK as usinJ tecKnoloJ\ to detect and 
repair leaNs� improYinJ eTuipment efficienc\� and 
implementinJ Eest practices in Zell completions 
and production�

�. Improving Energy Efficiency: ImproYinJ
enerJ\ efficienc\ is anotKer strateJ\ for tKe oil and 
Jas industr\ to Eecome more sustainaEle� 7Kere 
are man\ Za\s in ZKicK tKe sector can increase 
efficienc\� )or e[ample� adoptinJ adYanced 
tecKnoloJies� sucK as macKine learninJ 	 artificial 
intelliJence� and inYestinJ in enerJ\�efficient 
eTuipment can Kelp optimi]e Yarious processes� 
tKereE\ reducinJ enerJ\ consumption and Zaste�

�. Adopting Circular Economy Principles:
AdoptinJ circular econom\ principles� sucK as 
reducinJ� rec\clinJ and reusinJ materials� can Kelp 
minimi]e Zaste and reduce tKe enYironmental 
impact of tKe sector� 7Kis can also inYolYes 
desiJninJ products and processes ZitK 
sustainaEilit\ in mind� ZitK tKe aim of reducinJ 
Zaste and ma[imi]inJ tKe use of resources�

�. Ensuring Ethical Practices throughout the
Supply Chain: AdoptinJ etKical practices 
tKrouJKout tKe suppl\ cKain� can Kelp in acKieYinJ 
sustainaEilit\ in tKe oil and Jas sector� 7Kis 
inYolYes ensurinJ tKat all staNeKolders� includinJ 
suppliers� contractors� and emplo\ees� adKere to 
etKical standards liNe 5espect for Kuman riJKts� 
7ransparenc\� EnYironmental 	 Social 
responsiEilit\� etc� in all aspects of tKeir ZorN�

�. Collaborating with Stakeholders:
CollaEoratinJ ZitK staNeKolders� includinJ 
JoYernments� 1*2s� and local communities� is 
essential for tKe oil and Jas industr\ to Eecome 
more sustainaEle� %\ enJaJinJ ZitK staNeKolders� 
companies can Jain YaluaEle insiJKts and Euild 
trust ZitK tKe communities ZKere tKe\ operate�

Sustainability Reporting: :itK tKe increasinJ focus 
on sustainaEilit\ and corporate responsiEilit\� it is 
EecominJ increasinJl\ important for companies to 
demonstrate tKeir commitment to sustainaEle 
practices� 2ne Za\ oil and Jas companies acKieYe 
tKis is tKrouJK sustainaEilit\ reportinJ� It discloses a 
compan\¶s enYironmental� social� and JoYernance 
(ES*) performance to its staNeKolders� %\ reportinJ 
on its sustainaEilit\ performance� an oil and Jas 
compan\ can proYide transparent information aEout 
its ES* impacts and demonstrate its commitment to 
sustainaEilit\�

�. Setting Ambitious Targets: Companies in
tKe oil and Jas industr\ must set amEitious 
tarJets to Eecome more sustainaEle� 7arJets 
must Ee clear� measuraEle� and time�Eound� 
and companies must Ee Keld accountaEle for 
meetinJ tKem�

2 Diversifying Energy Sources: 'iYersif\inJ 
tKeir portfolio to include reneZaEle enerJ\ 
sources liNe Zind and solar can proYide 
companies ZitK neZ reYenue streams and 
reduce tKeir reliance on fossil fuels� 7Kis can not 
onl\ reduce its carEon emissions and Kelp 
mitiJate tKe effects of climate cKanJe Eut also 
tap into neZ reYenue streams�

�. Implementing Carbon Capture and
Storage �CCS� Technology: CCS tecKnoloJ\ 
inYolYes capturinJ carEon dio[ide emissions 
from poZer plants and otKer industrial sources� 
and storinJ tKem underJround or usinJ tKem for 
otKer purposes� sucK as enKanced oil recoYer\� 
7Kis tecKnoloJ\ Kas tKe potential to siJnificantl\ 
reduce carEon emissions from tKe oil and Jas 
sector 
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+ere are some Za\s tKat tKe oil and Jas industr\ 
can Eecome more sustainaEle tKrouJK 
sustainaEilit\ reportinJ�

5. Use IPIECA-WBCSD SDG Roadmap:�7KH�,3,(&$
�,QWHUQDWLRQDO� 3HWUROHXP� ,QGXVWU\� (QYLURQPHQWDO�
&RQVHUYDWLRQ�$VVRFLDWLRQ���:%&6'��:RUOG�%XVLQHVV�
&RXQFLO� IRU� 6XVWDLQDEOH� 'HYHORSPHQW�� 6'*�
5RDGPDS� LV�D� WRRO� WKDW�RLO�DQG�JDV�FRPSDQLHV�FDQ�
XVH� WR�JXLGH� WKHLU� VXVWDLQDELOLW\�HIIRUWV.� ,W� FDQ�KHOS�
WR� DFKLHYH� WKH� 6XVWDLQDEOH� 'HYHORSPHQW� *RDOV�
�6'*V�� E\� SURYLGLQJ� D� VWUXFWXUHG� DSSURDFK� WR�
LGHQWLI\LQJ�DQG�DGGUHVVLQJ�VXVWDLQDELOLW\�FKDOOHQJHV,�
DQG� E\� SURPRWLQJ� EHVW� SUDFWLFHV� IRU� PDQDJLQJ�
HQYLURQPHQWDO�DQG�VRFLDO�LPSDFWV.

6. Embed sustainability into business strategy:
7R�WUXO\�EHFRPH�PRUH�VXVWDLQDEOH,�FRPSDQLHV�QHHG�
WR�HPEHG�VXVWDLQDELOLW\�LQWR�WKHLU�EXVLQHVV�VWUDWHJ\.�
7KLV� PHDQV� LQFRUSRUDWLQJ� VXVWDLQDELOLW\� LQWR�
GHFLVLRQ�PDNLQJ� SURFHVVHV,� VHWWLQJ� VXVWDLQDELOLW\�
WDUJHWV�DQG�JRDOV,�DQG�LQWHJUDWLQJ�VXVWDLQDELOLW\�LQWR�
WKH�FRPSDQ\·V�FXOWXUH.�%\�HPEHGGLQJ�VXVWDLQDELOLW\�
LQWR� WKH� EXVLQHVV� VWUDWHJ\,� FRPSDQLHV� FDQ� HQVXUH�
WKDW�VXVWDLQDELOLW\� LV�D�FRUH�SDUW�RI� WKHLU�RSHUDWLRQV�
DQG�QRW�MXVW�DQ�DIWHUWKRXJKW.

exploration. Exploration handbook, Halliburton Landmark

�. Measure and report on ESG
performance: 7Ke first step to EecominJ 
more sustainaEle is to measure and report on 
ES* performance� 7Kis can include metrics 
sucK as JreenKouse Jas emissions� Zater 
usaJe� Zaste Jeneration� and emplo\ee 
diYersit\� %\ tracNinJ and reportinJ on tKese 
metrics� companies can identif\ areas for 
improYement and demonstrate proJress oYer 
time�

2. Set sustainability goals and targets:
2nce ES* performance Kas Eeen measured� 
companies can set sustainaEilit\ Joals and 
tarJets� 7Kese could include reducinJ 
JreenKouse Jas emissions� increasinJ enerJ\ 
efficienc\� or improYinJ emplo\ee safet\� %\ 
settinJ amEitious tarJets and reportinJ on 
proJress toZards tKem� companies can 
demonstrate tKeir commitment to sustainaEilit\ 
and Kold tKemselYes accountaEle for 
acKieYinJ tKeir Joals�

�. Engage with stakeholders: StaNeKolder
enJaJement is a critical component of 
sustainaEilit\ reportinJ� Companies sKould 
enJaJe ZitK tKeir staNeKolders to understand 
tKeir concerns and e[pectations around 
sustainaEilit\� 7Kis can include KoldinJ 
staNeKolder meetinJs� conductinJ surYe\s� 
and respondinJ to staNeKolder feedEacN� %\ 
enJaJinJ ZitK staNeKolders� companies can 
Euild trust and demonstrate tKeir commitment 
to sustainaEilit\�

�. Use reporting frameworks: SeYeral
sustainaEilit\ reportinJ frameZorNs are 
aYailaEle tKat companies can use to Juide 
tKeir reportinJ process� 7Ke *loEal 5eportinJ 
InitiatiYe (*5I) is one of tKe most Zidel\ used 
frameZorNs for sustainaEilit\ reportinJ� and it 
proYides a compreKensiYe set of sustainaEilit\ 
reportinJ standards� %\ usinJ a reportinJ 
frameZorN� companies can ensure tKat tKeir 
reportinJ is consistent and transparent� and 
tKe\ can EencKmarN tKeir performance aJainst 
industr\ peers� tries� includinJ tKe oil and Jas 
sector� 7Ke *5I¶s 2il 	 *as Sector specific 
standards aim to Kelp oil and Jas 
orJani]ations � irrespectiYe of location� 
specialism or si]e � to effectiYel\ disclose on 
tKeir sustainaEilit\ performance� includinJ tKeir 
social� enYironmental� and economic impacts�

7Kus� SustainaEilit\ 5eportinJ can pla\ a critical role 
in KelpinJ tKe oil and Jas industr\ Eecome more 
sustainaEle� 

%HnHIiWV RI a SuVWainaElH 2il anG *aV ,nGuVWU\

It
s important to note tKat ZKile it ma\ Ee true tKat 
larJer oil and Jas companies are often Eetter 
eTuipped to inYest in sustainaEle initiatiYes� it 
doesn
t mean tKat smaller and mid�si]ed companies 
sKould not taNe steps toZards sustainaEilit\� In fact� 
smaller companies can often Ee more aJile and 
KaYe Jreater fle[iEilit\ to implement cKanJes TuicNl\�

7Kere are seYeral reasons ZK\ all oil and Jas 
companies� reJardless of si]e� sKould consider 
taNinJ sustainaEle initiatiYes� as tKe Eenefits are 
numerous for all tKe staNeKolders� societ\� 
enYironment and tKe industr\ itself� +ere are some 
of tKe Ne\ Eenefits�

�. Reduced environmental impacts: %\
adoptinJ sustainaEle practices� tKe oil and Jas 
industr\ can siJnificantl\ reduce its enYironmental 
impact includinJ carEon emissions� Zater use� 
and Zaste Jeneration�

2. Improved resource efficiency: SustainaEle
practices can Kelp tKe industr\ to use resources 
more efficientl\� reducinJ Zaste and improYinJ 
productiYit\� 7Kis can lead to cost saYinJs and 
increased profitaEilit\ for companies�



�. Increased innovation: %\ inYestinJ in
sustainaEle tecKnoloJies and practices� tKe oil 
and Jas industr\ can driYe innoYation and 
deYelop neZ solutions to address tKe 
cKallenJes of tKe future� 7Kis can Kelp tKe 
industr\ to sta\ competitiYe and adapt to 
cKanJinJ marNet conditions�

�. Enhanced reputation: Companies tKat
adopt sustainaEle practices can enKance tKeir 
reputation amonJ customers� inYestors� and 
otKer staNeKolders� 7Kis can Kelp to attract neZ 
Eusiness and inYestment and improYe Erand 
Yalue�

�. Increased competitiveness: SustainaEle
production practices can Kelp companies 
remain competitiYe E\ adaptinJ to cKanJinJ 
marNet conditions and customer preferences� 

2Yerall� a sustainaEle oil and Jas industr\ can deliYer siJnificant Eenefits for EotK tKe industr\ and tKe 
enYironment� 

&RnFluViRn

7Ke oil and Jas industr\ faces siJnificant cKallenJes in EecominJ more sustainaEle� includinJ carEon 
emissions� Zater usaJe� Zaste manaJement� and social responsiEilit\� +oZeYer� E\ adoptinJ strateJies liNe 
inYestinJ in reneZaEle enerJ\� implementinJ carEon capture and storaJe (CCS) tecKnoloJ\� improYinJ 
efficienc\ and reducinJ metKane emissions� tKe industr\ can reduce its enYironmental impact and Eecome 
more sustainaEle� Companies tKat set amEitious tarJets� inYest in neZ tecKnoloJies� adopt circular econom\ 
principles and collaEorate ZitK staNeKolders Zill Ee Eetter positioned to tKriYe in a loZ�carEon future�

2il and *as companies must taNe a lonJ�term YieZ and prioriti]e sustainaEilit\ in tKeir Eusiness practices� 
7Kis ma\ inYolYe maNinJ difficult cKoices and siJnificant inYestments in neZ tecKnoloJies and infrastructure� 
7Ke Eenefits of a sustainaEle 2il and *as sector Zill Ee felt E\ eYer\one� from tKe enYironment to tKe JloEal 
econom\� 

%\ EalancinJ profit and tKe planet� tKe oil and Jas industr\ can pla\ a critical role in addressinJ tKe 
cKallenJes of climate cKanJe and EuildinJ a more sustainaEle future�
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�. Cost savings: SustainaEle production
practices can Kelp companies reduce costs E\ 
improYinJ enerJ\ efficienc\� reducinJ Zaste� 
and optimi]inJ resource use�

�. Improved stakeholder engagement:
SustainaEle practices can Kelp tKe industr\ to 
enJaJe more effectiYel\ ZitK staNeKolders� 
includinJ local communities� JoYernments� and 
1*2s� 7Kis can Kelp to Euild trust and 
strenJtKen relationsKips ZitK Ne\ staNeKolders�

�. Reduced regulatory risk: %\ adoptinJ
sustainaEle practices� tKe oil and Jas industr\ 
can reduce its e[posure to reJulator\ risNs� 
sucK as fines� penalties� and leJal action� 7Kis 
can Kelp to improYe tKe lonJ�term YiaEilit\ of tKe 
industr\ and reduce uncertaint\ for inYestors�
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Events

India EnerJ\ :eeN (IE:) 2023 ZitK tKe tKeme of *roZtK� 
CollaEoration� 7ransition � under India¶s *20 Presidenc\� Zas 
inauJurated E\ +on¶Ele Prime Minister SKri 1arendra Modi in 
%enJaluru� .arnataNa� on 6tK )eEruar\ 2023� +eld under tKe 
patronaJe of Ministr\ of Petroleum and 1atural *as (MoP	1*)� 
*oYernment of India and supported E\ tKe )ederation of Indian 
Petroleum Industr\ ()IPI) from 6tK to 8tK )eEruar\ 2023� IE: proYided 
an unparalleled opportunit\ to participants to meet� netZorN and 
enJaJe ZitK tKe full enerJ\ Yalue cKain includinJ access to leadinJ 
12Cs� I2Cs� 1ECs and IECs and companies operatinJ ZitKin 
alternatiYe 	 reneZaEles� utilities 	 poZer Jeneration� construction� 
tecKnoloJ\ 	 serYices and JoYernment 	 academia�

As a part of tKe eYent� +on¶Ele Prime Minister also launcKed multiple initiatiYes in tKe field of *reen EnerJ\�

I. E20 Fuel: In line ZitK tKe EtKanol %lendinJ roadmap� Prime Minister launcKed E20 fuel at 84 5etail 2utlets 
of 2il MarNetinJ Companies in 11 States�U7s� E20 is a Elend of 20� etKanol ZitK petrol� 7Ke *oYernment 
aims to acKieYe a complete 20� ElendinJ of etKanol E\ 2025� and oil marNetinJ companies are settinJ up 
2*�3* etKanol plants tKat Zill facilitate tKe proJress�
II. Green Mobility Rally: Prime Minister flaJJed off *reen MoEilit\ 5all\ orJanised E\ +PCL� 7Ke 5all\
Zitnessed participation of 57 YeKicles runninJ on sustainaEle Jreen enerJ\ sources Yi]�� E20� E85� )le[ )uel� 
+\droJen� Electric etc� 7Ke 5all\ Kelped in creatinJ puElic aZareness for tKe Jreen fuels�
III. ‘Unbottled’ initiative of Indian Oil: Prime Minister launcKed tKe uniforms under µUnEottled¶ initiatiYe of
Indian 2il� *uided E\ tKe Yision of tKe Prime Minister to pKase out sinJle�use plastic� Indian 2il Kas adopted 
uniforms for retail customer attendants and LP* deliYer\ personnel made from rec\cled pol\ester (rPE7) 	 
cotton� EacK set of uniform of Indian 2il¶s customer attendant sKall support rec\clinJ of around 28 used PE7 
Eottles�
IV. Twin-Cooktop Model of Indoor Solar Cooking System: Prime Minister dedicated tKe tZin�cooNtop model
of tKe Indian 2il¶s Indoor Solar CooNinJ S\stem and flaJ�off its commercial roll�out� Indian 2il Kad earlier 
deYeloped an innoYatiYe and patented Indoor Solar CooNinJ S\stem ZitK sinJle cooNtop� 2n tKe Easis of 
feedEacN receiYed� tZin�cooNtop Indoor Solar CooNinJ s\stem Kas Eeen desiJned offerinJ more fle[iEilit\ and 
ease to tKe users� 

IE: aimed to sKoZcase India
s risinJ 
proZess as an enerJ\ transition 
poZerKouse and is a testament to 
+on¶Ele Prime Minister SKri Modi¶s 
PancKamrit ± fiYe nectar element ± 
patKZa\ tKat offers a step�E\�step 
Juide to securinJ a reliaEle� 
affordaEle and sustainaEle enerJ\ 
s\stem for India and tKe Zorld� 
*oYernor of .arnataNa� SKri 7KaZar 
CKand *eKlot� CKief Minister of 
.arnataNa�  SKri  %asaYaraM  %ommai� 

Union Minister of Petroleum 	 1atural *as and +ousinJ 	 UrEan Affairs� SKri +ardeep S� Puri� and +on¶Ele 
Minister of State for Petroleum 	 1atural *as and LaEour 	 Emplo\ment� SKri 5amesKZar 7eli also Jraced 
tKe occasion� 
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AddressinJ tKe JatKerinJ� Union Minister for Petroleum 	 
1atural *as and +ousinJ Affairs� SKri +ardeep S� Puri� said tKat 
³7Ke India EnerJ\ :eeN Zas Eorne out of PM Modi¶s lonJ�
standinJ Yision for India¶s role in tKe JloEal enerJ\ transition 
ZKile ensurinJ enerJ\ securit\� affordaEilit\� and accessiEilit\ for 
Indian citi]ens�´ )urtKer Ke said tKat� it captures India¶s dreams 
and aspirations of an µAmrit .aal¶� ZKilst also underlininJ India¶s 
role in tKe 21st Centur\ JloEal econom\ as a µ9isKZaJuru¶ 
folloZinJ ideals of µ9asudKaiYa .utumEaNam¶�

ElaEoratinJ on tKe positiYe outcomes of IE:� SKri Puri said tKat 
tKe India PaYilion proYided an immersiYe diJital e[perience� 
sKoZcasinJ India¶s enerJ\ eYolution� innoYation� acKieYements� 
multi�pronJed strateJ\ to diYersif\ enerJ\ mi[� polic\ reforms� 
enerJ\ transition and sustainaEilit\ actions and Joals�

'urinJ tKe 2peninJ Ceremon\� +on¶Ele Prime 
Minister said� ³7Ke enerJ\ sector pla\s a 
maMor role in decidinJ tKe Zorld
s future in tKe 
21st centur\� India is one of tKe stronJest 
Yoices in tKe Zorld for enerJ\ transition and 
deYelopinJ neZ enerJ\ resources� As a 
result� unprecedented possiEilities are 
emerJinJ for tKe enerJ\ sector in India� ZKicK 
is determined to Eecome a deYeloped nation�´ 
+e also KiJKliJKted tKe four maMor Yerticals of 
tKe strateJ\ for tKe enerJ\ sector� 

I� IncreasinJ domestic e[ploration and 
production
II� 'iYersification of supplies

III� E[pansion of alternate enerJ\ sources fuels sucK as Eio fuels� etKanol� compressed EioJas and solar
I9� 'e�carEonisation Yia electric YeKicles and K\droJen



9arious aJreements and Memorandums of UnderstandinJ (MoU) Zere siJned on tKe side�lines of India 
EnerJ\ :eeN leadinJ to furtKer strenJtKeninJ of collaEorations and partnersKips in enerJ\ sector� Some of 
tKe maMor MoUs�aJreements siJned durinJ tKe IE: Zere�

I. MoU between Directorate General of Hydrocarbon, Ministry of Petroleum & Natural Gas (MoP&NG) and 
University of Houston, Texas, USA signed as a step forward in strengthening a strategic partnership between 
India and the United States for establishing a data center with University of Houston. 
II. Statement of Intent (SoI) between Petroleum Planning and Analysis cell (PPAC) and International Energy
Agency (IEA) to strengthen cooperation in the field of data and research in the energy sector to enhance 
global energy security.
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AlonJside tKe India EnerJ\ :eeN� 
India also Kosted tKe 9tK Asian 
Ministerial EnerJ\ 5oundtaEle in 
collaEoration ZitK International 
EnerJ\ )orum (IE)) ZitK tKe 
oEMectiYe of ³MappinJ StaEle 	 
Secure EnerJ\ patKZa\s for 
acKieYinJ EnerJ\ securit\� EnerJ\ 
-ustice� *roZtK and InnoYation´ 
and India�US E[ecutiYe roundtaEle 
ZitK US�Indian %usiness council 
and US�India StrateJic partnersKip 
)orum�

'urinJ tKe eYent� Yarious e[ecutiYe� strateJic and tecKnical sessions Zere conducted� includinJ�

I. Ministerial Sessions: )iYe Ministerial sessions Zere conducted on Yarious tKemes sucK as StrateJies for 
sustainaEle and decarEoni]ed future� %uildinJ suppl\ cKain for tKe future� and AdaptinJ to an uncertain future� 
resKapinJ of JloEal partnersKips amonJ otKers� EnerJ\ ministers and polic\maNers discussed Ne\ issues 
surroundinJ JloEal enerJ\ marNets� net�]ero amEitions� enerJ\ securit\� and tKe neZ enerJ\ landscape�
II. Leadership Panels: EleYen leadersKip panel sessions tooN place durinJ IE: 2023 on multiple tKemes
sucK as Pipeline for transition� 1atural *as a necessar\ solution� 7Ke importance for continued inYestment in 
E	P� and *reen +\droJen economies� MatcKinJ demand and suppl\ amonJ otKers� *loEal Eusiness leaders 
and industr\ e[perts sKared tKeir YieZs and tKe Za\ forZard for a Must enerJ\ transition as Zell as meetinJ tKe 
enerJ\ needs of toda\�
III. Spotlight Sessions: )iYe spotliJKt sessions tooN place on tKemes sucK as India� 7Ke critical coJ in tKe
JloEal JroZtK macKine� %iofuels� A strateJic complement for enerJ\ optionalit\� 2PEC� :orld 2il 2utlooN� 
'eliEerations and discussions focused on tKe countr\¶s enerJ\ sector Zere carried out E\ Indian polic\maNers 
and enerJ\ leaders�
IV. Technical Sessions: 7Zent\ tecKnical sessions Zere orJani]ed durinJ IE: 2023 coYerinJ tKe entire
Yalue cKain of oil and Jas� 'eliEerations and discussions Zere carried out E\ industr\ professionals on Yarious 
tKemes sucK as *as�L1* production and operation� +\droJen infrastructure and application� Clean enerJ\ 
Eusiness models� 2ptimisinJ efficiencies in refininJ and petrocKemical operations and 7ecKnoloJ\ 
applications for decarEonisation and enerJ\ transition amonJ otKers� 

7o sKoZcase India¶s JroZtK stor\ and acKieYements multiple tKeme�Eased and state�oriented PaYilions and 
=ones Zere set up sucK as�

I. Ministry of Power Pavilion: +osted E\ Ministr\ of PoZer� tKe paYilion sKoZcased KoZ tKe Indian PoZer 
sector Kas reYolutionised and proYides initiatiYes tKat sKapes India¶s future of poZer tKrouJK Yarious initiatiYes 
includinJ Smartcit\� *reen EnerJ\ )inancinJ� Electric CKarJinJ Infrastructure� Pumped�StoraJe Plants and 
5eneZaEle EnerJ\ InteJrations across India�    
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II. O2C & Circularity ± 7oZards LoZer CarEon )ootprint� +osted E\ Indian 2il Corporation Ltd� tKe paYilion
sKoZcased Crude oil�to�cKemicals (C27C) tecKnoloJ\ tKat alloZs tKe direct conYersion of crude oil to KiJK 
Yalue cKemical products instead of traditional transportation fuels� C27C Kelps refiners to tacNle current 
marNet d\namics and remain profitaEle�

III. Indian Aviation Pavilion: +osted E\ Indian 2il Corporation Ltd and Eased on tKe tKeme of Indian
AYiation sector and deYelopment of SustainaEle AYiation )uel (SA))� tKe Indian AYiation PaYilion focused on 
tKe entire aYiation ecos\stem of tKe countr\� 7Ke PaYilion attracted Yarious staNeKolders sucK as Indian Air 
)orce� PraM Industries� Indian2il SN\tanNinJ Ltd� M5PL alonJ ZitK oil marNetinJ companies � Indian2il� 
%Karat Petroleum and +industan Petroleum amonJ otKers� 7Ke paYilion sKoZcased a cross section of Indian 
aYiation industr\ and depicted Yarious milestones of tKe Indian AYiation Sector includinJ initiatiYes sucK as 
SustainaEle AYiation )uel� A9*AS 100 LL� neZ tecKnoloJies in aYiation� U'A1� 5CS� -et fuel suppl\ 
landscapes� -et fuel storaJe and loJistics�

IV. CGD Pavilion: +osted E\ %Karat Petroleum Corporation Limited and Eased on a tKeme of transforminJ
carEon footprint to *as footprint� tKe C*' paYilion sKoZcased India¶s tKriYinJ Cit\ *as 'istriEution (C*') 
stor\� 7Ke paYilion demonstrated KoZ tKe C*' ecos\stem is positiYel\ impactinJ liYes in man\ arenas and 
sKoZcased KoZ India is maNinJ rapid proJress to Eecome a Jas�Eased econom\ ZitK tKe tarJet of 
increasinJ Jas consumption to 20� of its enerJ\ mi[ E\ 2030� 7Ke paYilion Zas diYided into tKree ]ones� 
=one 1 sKoZcased a t\pical end�to�end C*' netZorN to enaEle Yisitors to Yisualise KoZ a C*' netZorN in a 
cit\ or JeoJrapKic area ZorNs� =one 2 presented EootKs of India¶s leadinJ C*' companies� =one 3 proYided 
a Jlimpse into tKe future of India¶s Jas�Eased econom\ and a sneaN peeN into tKe KuJe opportunit\ it 
presents for inYestors�

V. LNG EcoSystem Pavilion: +osted E\ Petronet L1* Limited� tKe L1* EcoS\stem PaYilion presented a 
Mourne\ of doZnstream L1* suppl\ cKain in India ranJinJ from ErinJinJ L1* in larJe cr\oJenic sKips to 
unloadinJ tKe same at Metties eTuipped ZitK all tKe sopKisticated infrastructure� storinJ into onsKore full 
containment cr\oJenic tanNs� reJasification and dispatcKinJ into tKe 1ational *as *rid�

VI. Make In India Pavilion: +osted E\ EnJineers India Limited (EIL) under tKe aeJis of tKe Ministr\ of
Petroleum 	 1atural Jas� tKe MaNe In India paYilion sKoZcased tKe capaEilities and capacities aYailaEle on 
Indian soil ZitK respect to desiJn� enJineerinJ� manufacturinJ and testinJ of tKe entire K\drocarEon Yalue 
cKain�

VII. Karnataka Renewables Pavilion: 7Ke paYilion sKoZcased KoZ reneZaEle enerJ\ Zill meet Kalf of
.arnataNa¶s enerJ\ needs E\ 2030� and also proYided information on neZ and upcominJ reneZaEle enerJ\ 
proMects and to e[plore .arnataNa¶s Mourne\ toZards clean enerJ\ and K\droelectric poZer Jeneration�

VIII. Start-Up Pavilion: ActiYe participation Zas also Zitnessed from promisinJ clean enerJ\ start�ups ZitK
tKe potential to eleYate� innoYate and deliYer first�of�its Nind Jreen enerJ\ tecKnoloJ\ and solutions across 
Ne\ Yerticals� Around tZent\ start�up companies participated in IE: 2023 and on tKe Easis of detailed 
discussion� presentation and clarifications on tKe detail of tKe companies� folloZinJ 3 Eest companies Zere 
selected for start�up aZards� namel\

i� %eta 7anN 5oEotics PYt� Ltd�
ii� CalicKe PYt� Ltd�
iii� 9'7 Pipeline InteJrit\ Solutions PYt� Ltd�

IX. Rajasthan Renewables Pavilion: SKoZcased tKe Jreen initiatiYes and polic\ incentiYes E\ 5aMastKan
state in 5eneZaEle EnerJ\� 7Ke State is Elessed ZitK KiJK solar irradiation and EoastinJ larJe areas of 
Earren land� emerJinJ as tKe solar KuE of tKe countr\�

X. Assam Pavilion: Addressed neZ inYestments and proMects in Assam and also proYided information 
ZKere poZer distriEution proMects offer unparalleled JroZtK opportunities for enerJ\ production� and 
improYements to reliaEilities of tKe Jrid�
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XI. The India Experience Zone: +osted E\ 7 oil and Jas PSUs (Indian 2il Corporation� +industan Petroleum
Corporation� %Karat Petroleum Corporation� 2il and 1atural *as Corporation� 2il India Limited� *ail India Limited 
and EnJineers India Limited) and Petronet L1* limited� tKe India E[perience =one sKoZcased India¶s JroZtK 
stor\ and tKe central role of enerJ\ on its road to net�]ero E\ 2070� InnoYatiYe tecKnoloJies and upcominJ 
proMects Zere sKoZcased as state�of�tKe�art displa\�

XII. Future Mobility Zone: As tKe Zorld is set to e[perience adYancements in moEilit\ in tKe cominJ \ears� India
forJes aKead to paYe tKe Za\ of tKe Indian inteJrated moEilit\ ecos\stem� 'epictinJ tKe future� India¶s moEilit\ 
pioneers� JoYernment and senior staNeKolders sKoZcased automotiYe 5	'� automoEile reJulation� electrical 
YeKicle marNet� promisinJ Eusiness models and connected moEilit\ tecKnoloJies�

)or IE: 2023 an essa\ competition Zas conducted for scKool students E\ C%SE� %enJaluru on tKe topic 
³EnerJi]inJ Life´� 7Ke Zinners of tKe essa\ competition Zere felicitated E\ +on¶Ele Union Minister of Petroleum 	 
1atural *as and +ousinJ 	 UrEan Affairs� SKri +ardeep S� Puri�

7Ke eYent saZ an actiYe participation of around 1�500 personnels from maMor oil and Jas PSUs (Indian 2il 
Corporation� +industan Petroleum Corporation� %Karat Petroleum Corporation� 2il and 1atural *as Corporation� 
2il India Limited� *ail India Limited and EnJineers India Limited) and Petronet L1* limited� IE: also Zitnessed 
participation from priYate oil and Jas pla\ers sucK as 5eliance� %P� 1a\ara EnerJ\� Cairn 2il 	 *as� Essar 2il 	 
*as E[ploration and Production Limited amonJ otKers�  Also� as a part of )IPI student cKapter initiatiYe� )IPI 
supported participation of 20 students from 11 colleJes in tKe eYent� IE: presented an opportunit\ for tKe EuddinJ 
professionals to interact� discuss and Jain insiJKts on tKe onJoinJ� neZ and upcominJ trends in tKe enerJ\ sector�

7Ke first edition of IE: 2023 Zitnessed a total of 35�500� Attendees� 4�400� conference deleJates ZitK 29 
Ministerial� Ne\note� strateJic 	 tecKnical sessions and 280� speaNers� 7Ke eYent Zitnessed actiYe participation 
from 130� countries� and 315� e[KiEitinJ companies displa\ed tKeir products and tecKnoloJies in oYer 45�500� 
*ross STm of floor space� AcNnoZledJinJ tKe unprecedented possiEilities emerJinJ in enerJ\ sector� tKe ne[t 
edition of India enerJ\ ZeeN Zill Ee Keld in *oa in 2024�

,(:����� +iJKliJKWV 
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+e KiJKliJKted tKat tKe JroZtK of tKe econom\ Zill Ee supported E\ priYate consumption� KiJKer cape[ on 
infrastructure e[pansion� credit JroZtK to small Eusinesses and easinJ of reJulations� +e said tKat tKe %udJet 
focused on 7 pillars Yi]� SaptrisKi ± InclusiYe 'eYelopment� 5eacKinJ tKe Last Mile� Infrastructure and 
InYestment� UnleasKinJ tKe Potential� *reen *roZtK and \outK PoZer� 

SettinJ tKe conte[t for tKe session� Ms� 1eetu 9ina\eN� Partner� E<� presented tKe Pre�EudJet surYe\ 
anal\sis and discussed aEout tKe industr\ e[pectations from tKe %udJet� SKe tKen presented tKe Ne\ 
taNeaZa\s of tKe Economic SurYe\ as Zell as mentioned tKe deYelopments related to 'irect ta[ amendments�  
SKe Zelcomed *oYt¶s decision to increase cape[ to 5s� 10 laNK crore as it Zill attract more priYate 
inYestment� promote MoE opportunities and tKus attract economic JroZtK� SKe furtKer said tKat ZitK fiscal 
deficit tarJeted at 6�4� in )< 23� tKe increase in JoYernment inYestment Zill KaYe a positiYe impact in terms 
of demand Jeneration and emplo\ment opportunities in Yarious sectors� SKe said tKat currentl\ JoYt¶s focus is 
primaril\ on clean enerJ\ transition and Zelcomed *oYt¶s initiatiYes on spendinJ 5s� 35000 crore for priorit\ 
capital inYestments toZards enerJ\ transition ZKicK Zould Kelp in attaininJ net ]ero initiatiYes�

),3, 3RVW %uGJHW $nal\ViV ����

7Ke Union %udJet for tKe <ear 2023�24 Zas announced E\ tKe +on¶Ele )inance Minister of India Smt� 1irmala 
SitKaraman on 1 )eEruar\� 2023� .eepinJ up ZitK )IPI¶s lonJ tradition� )IPI orJani]ed its flaJsKip )IPI Post 
%udJet Anal\sis 2023 session on 2nd )eEruar\ ZitK E< as tKe NnoZledJe partner� 7Ke %udJet session Zas 
attended E\ nearl\ 200 deleJates (Yirtuall\) and Zas appreciated in terms of content E\ eYer\one� 7Ke 
oEMectiYe of tKe session Zas to anal\]e tKe recentl\ presented Union %udJet 2023�24 and ZeiJK tKe impact of 
tKe %udJet on tKe Econom\ and India¶s oil and Jas industr\� 7Ke session Zas attended E\ man\ senior 
diJnitaries from across tKe industr\�
In Kis openinJ remarNs� Mr� 9iYeNanand� 'irector ()inance� 
ta[ation and LeJal)� )IPI� Zelcomed all tKe panelists durinJ 
tKe EudJet anal\sis session orJani]ed E\ )IPI� +e said tKat 
tKe %udJet presented E\ tKe KonoraEle )inance Minister is a 
JroZtK�oriented EudJet ZitK a lonJ� term YieZ of social and 
infrastructure deYelopment� +e spoNe aEout some of tKe Ne\ 
announcements KiJKliJKted in tKe Economic SurYe\ and 
Union %udJet 2023�24� +e mentioned tKat India is on  a  
JroZtK   traMector\   as   India¶s   *'P  is proMected to  JroZ  
in   real  terms  E\  7�  in  2022�23  and  6�6�8�  in  2023�24�

Ms� Uma I\er� Partner� E< KiJKliJKted tKe proYisions 
made under tKe indirect ta[� SKe KiJKliJKted tKat tKe 
input ta[ credit Zould Ee denied in relation to CS5 
e[penses� )urtKer sKe mentioned deYelopments sucK 
as � time limit prescriEed for filinJ returns Ee\ond due 
date ± ma[imum tKree \ears from due date� *oods and 
SerYices 7a[ 1etZorN portal Eecomes autKori]ed to 
sKare consent�Eased information to otKer notified 
s\stems� amonJ otKer deYelopments�

7Ke main KiJKliJKt of tKe session 
Zas tKe µPanel 'iscussion on 
Union %udJet 2023�24� focusinJ on 
tKe outcome for oil and Jas 
companies in tKe neZ EudJet� 7Ke 
panel comprised of Mr� 9iYeN 
7onJaonNar� E[ecutiYe 'irector� 
21*C� Mr� SanMa\ .ausKal� CKief 
)inancial 2fficer� I2CL� Mr� +itesK 
9aid� CKief )inancial 2fficer� Cairn 
2il  	  *as�  9edanta  Ltd�  and  Mr�
.artiNe\a 'uEe� CKief )inancial 2fficer� 5eliance %P MoEilit\ Ltd� 7Ke panel discussion Zas moderated E\ 
Ms� 1eetu 9ina\eN� Partner� E<�
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'urinJ tKe course of tKe discussion� tKe panelists KiJKliJKted tKe Ne\ positiYe outcomes of tKe EudJet in terms 
of allocation of cape[ toZards enerJ\ transition ZKicK Zill ultimatel\ Kelp in attaininJ tKe net ]ero oEMectiYes� 
7Ke panelists Zelcomed tKe incentiYes proYided to neZ sources of enerJ\ in tKe Union %udJet in order to 
loZer carEon emissions and moYe toZards Jreen enerJ\ transition� 7Ke e[cise dut\ concession proYided to 
C%* Elended ZitK natural Jas� tKe launcK of 1ational *reen +\droJen Mission� 9iaEilit\ Jas fundinJ for 
%atter\ EnerJ\ StoraJe S\stems ZitK capacit\ of 4�000 M:+� and 500 neZ µZaste to ZealtK¶ plants to Ee 
estaElisKed are all Zelcome moYes to promote clean enerJ\� )urtKer� to ensure Jreen moEilit\� tKe 
JoYernment Kas decided tKat custom dut\ Zould Ee e[empted from capital Joods and macKiner\ reTuired to 
manufacture litKium�ion cells for Eatteries used in E9s and also e[tend suEsides on E9 Eatteries for anotKer 
\ear�  7Kis Zill ensure furtKer surJe in tKe adoption of E9s in tKe countr\�

'eliYerinJ tKe closinJ remarNs at tKe session� Mr� PraYeen 5ai� 'eput\ 'irector� )IPI� said tKat ZitK *oYt 
spendinJ on infrastructural deYelopment of 5s� 10 laNK crores� and focus toZards Jreen enerJ\� Indian 
econom\ can acKieYe its tarJeted JroZtK of 7� E\ 2023� In Kis concludinJ remarNs� Ke tKanNed all tKe 
panelists and tKe suEMect matter e[perts for proYidinJ tKeir insiJKts on tKe Union %udJet 2023�24 and its 
implications on tKe oil 	 Jas industr\ and tKe econom\ as a ZKole�  

:HEinaU Rn 
2nlinH SHFuUiW\ S\VWHPV IRU WKH 2il 	 *aV SHFWRU

7Ke )ederation of Indian Petroleum Industr\ ()IPI) in association ZitK E< orJani]ed a ZeEinar on 
2nline 
securit\ s\stems for tKe 2il and *as Sector
 on 18tK -anuar\ 2023� 7Ke ZeEinar Zas conducted in order to 
sKed a liJKt on tKe importance of KaYinJ sound and secure tecKnoloJ\ s\stems to sKield companies from tKe 
recent increase in c\Eer�attacNs on tKe 2perational 7ecKnoloJ\ (µ27¶) of companies� 7Ke ZeEinar Zitnessed 
an oYerZKelminJ response ZitK participation of more tKan 100 professionals ZorNinJ across tKe oil and Jas 
Yalue cKain�

Mr� 9iYeNanand� 'irector ()inance� 7a[ation 	 LeJal)� )IPI 
EeJan tKe session ZitK tKe openinJ remarNs� +e spoNe 
aEout tKe recent trends indicatinJ tKat tKe 2il and *as 
companies KaYe sKoZn a drastic increase in implementinJ 
tKe latest tecKnoloJ\ in tKe e[istinJ s\stems to monitor 
real time deYelopments and to Neep a tracN on production 
c\cle� +e mentioned tKat as companies EeJin to 
incorporate more of tecKnoloJ\ Ee it ZitK reJards to 
production or e[ploration� tKe\ are KiJKl\ e[posed to 
c\Eer�attacN tKreats� +ence� KaYinJ a sound and secure 
securit\ s\stem is of utmost importance for an\ 
orJanisation�

Mr� SamEit SinKa� Partner E< (7ecKnoloJ\ ConsultinJ) made a presentation on µ2nline securit\ s\stems for 
tKe 2il and *as sector¶� +e spoNe aEout tKe reTuirement of KaYinJ roEust c\Eer securit\ defence in tKe critical 
infrastructure sector of our countr\ ZKicK include tKe 2il 	 *as sector alonJ ZitK PoZer 	 Utilities� 7Ke critical 
infrastructure pla\s an important role in tKe econom\ and Kence is of crucial siJnificance� C\Eer�attacNs 
impact all tKe facilities and operations across tKe Yalue cKain ZKicK can cause a sloZdoZn in production tKat 
Zould KaYe a domino effect on tKe loss of income of tKe orJanisation� 1ot onl\ Zould it cause a EreacK of 
confidential data Eut more importantl\ it Zill affect tKe aYailaEilit\ of s\stems� 2ff late� tKe attacNs KappeninJ 
are oEserYed to Ee more on tKe safet\ s\stems of tKe orJanisations folloZed E\ on production s\stems� Kence 
Meopardi]inJ Kuman life and tKe enYironment�

Mr SinKa tKen concluded tKe presentation E\ speaNinJ aEout a 
Kolistic approacK in order to Euild a c\Eer secure culture ZitKin 
an orJanisation folloZed E\ conductinJ a 4	A session and 
ZKerein Ke ansZered on Yarious Tueries posted E\ our 
participants�

Lastl\� Mr� 9iYeNanand� 'irector ()inance� 7a[ation 	 LeJal)� 
)IPI tKanNed tKe E< and )IPI team ZKo ZorNed Kard to maNe 
tKis eYent successful� +e tKanNed tKe attendees for tKeir actiYe 
and interactiYe participation durinJ tKe eYent� 
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Mr� * .risKnaNumar Kas taNen oYer as tKe CKairman and ManaJinJ 'irector 
of %Karat Petroleum Corporation Ltd (%PCL)� on 17tK MarcK 2023�

Mr� .risKnaNumar is an Industr\ Yeteran ZitK diYerse leadersKip e[perience across 
Eusinesses and functional domains in Kis 36�\ear Mourne\ at %PCL� +e Kas Eeen at 
tKe core of %PCL¶s pioneerinJ ZorN in reYolutionisinJ tKe doZnstream fuel retailinJ 
industr\ in tKe countr\� +e Kas lead tKe orJanisation¶s customer�centric Yentures 
into conYenience retailinJ� premium fuels and also Eeen tKe one to introduce neZ 
tecK and diJital initiatiYes in tKe compan\� a first in tKe Indian 2il Industr\�

*� .UiVKnaNuPaU WaNHV RYHU aV &KaiUPan anG 0anaJinJ 'iUHFWRU RI %3&/

Mr� .risKnaNumar Kas deYeloped and nurtured ZinninJ Erands liNe Petro Card� Smart)leet� Speed� In 	 2ut� 
ZKicK KaYe Eeen siJnificant contriEutors to %PCL¶s differentiated customer Yalue proposition in tKe 
marNetplace� reinforcinJ tKe Pure for Sure customer promise� 

Prior to Kis eleYation to tKe Eoard� as tKe Kead of %PCL¶s LuEricants Eusiness� Ke spearKeaded Erand MA.¶s 
aJJressiYe JroZtK in tKe domestic and international marNets� and in tKe e[pansion of tKe product portfolio to 
coYer neZ and emerJinJ industrial� aJricultural� passenJer and commercial YeKicle seJments� +e also 
cKampioned tKe e[pansion of tKe serYice dimension of tKe MA. Erand � MA. 4uiN� for TuicN oil cKanJe for 2�
ZKeelers ZKicK Kas since Eeen adopted E\ millions of customers� 

+e is an Electrical EnJineer from 1I7 7irucKirapalli and Kas done Kis Masters in )inancial ManaJement from 
-amnalal %aMaM Institute of ManaJement Studies� MumEai� 

NEW APPOINTMENTS

Ms� SusKma 5aZat� E[ecutiYe 'irector�%asin ManaJer� Assam 	 Assam AraNan %asin and 2S' ± 
E[ploration� Kas taNen oYer tKe cKarJe of 'irector (E[ploration)� 21*C from 1 -anuar\ 2023�

An industr\ Yeteran ZitK 33 \ears e[perience and E[ploration ManaJer par e[cellence 
ZitK diYerse professional and industr\ e[pertise� sKe ErinJs ZitK Ker a ricKness and 
diYersit\ of perspectiYes tKat Zill Eenefit tKe orJani]ation in its e[ploration strateJies�

As %asin ManaJer of A	AA %asin� Ker d\namic efforts catal\]ed seYeral neZ 
tecKnoloJies� some of tKe noteZortK\ ones are � 1ode %ased Seismic 'ata AcTuisition 
s\stem� PassiYe Seismic 7omoJrapK\ (PS7)� AirEorne +\drocarEon SensinJ SurYe\ 
(A+SS) ZKicK are of paramount importance for JeoloJicall\ comple[ and loJisticall\ 
difficult terrains of Assam AraNan )old %elt areas� 

6XVKPD�5DZDW�WDNHV�FKDrJH�DV�'LrHFWRr��([SORrDWLRQ��RI�21*&

A Post�*raduate in *eoloJ\� sKe Kas an �International Certificate ProJram in %usiness ManaJement� course 
at ASCI� +\deraEad and at )acult\ of Economics� UniYersit\ of LMuElMana ()ELU)� SloYenia� in 2014� under 
tKe aeJis of 'PE�

+er Yisionar\ ZorN on ³PlanninJ� MonitorinJ� EYaluation 	 %encKmarNinJ of 5	' ProMects in an InteJrated 
1ational 2il Compan\�� presented at ASCI +\deraEad and ³Process 	 Parameters � 'riYer for )urtKerance of 
E[ploration InYestment´ presented at )IPI 5	' ConclaYe�2019 Zere Zidel\ acclaimed E\ tKe E	P fraternit\�



Voice of Indian Oil & Gas Industry

54 -anuar\ � MarcK 2023 _ 9ol�22 Issue 1

Mr� 5oKit .umar AJraZala assumed cKarJe as 'irector ()inance) of CKennai 
Petroleum Corporation Ltd� (CPCL) on 01�03�2023�

Mr�5oKit .umar AJraZala is a CKartered Accountant and Kolds a Masters 'eJree in 
%usiness Administration (*old Medalist) from ;aYier Institute of ManaJement� 
%KuEanesZar� +e started Kis career in Indian 2il Corporation in 1997 and Kas a 
multi�unit e[perience KaYinJ ZorNed in 5efineries of I2CL in *uZaKati� Paradip� 
9adodara and MatKura� +e Kas more tKan ten \ears of e[perience in Corporate 
)inance� +e Zas 7eam Lead for multiple CKanJe ManaJement assiJnments in 
I2CL� 

Prior to MoininJ CPCL� Ke Zas CKief *eneral ManaJer ()inance)� %usiness 'eYelopment 'iYision� I2CL 
Corporate 2ffice� 1eZ 'elKi�

5RKLW�.XPDr�$JrDZDOD�DVVXPHV�FKDrJH�DV�'LrHFWRr��)LQDQFH���&3&/

SanMa\ &KRuGKuUi MRinV  aV 'iUHFWRU �)inanFH� RI 1uPaliJaUK RHIinHU\ 

Mr� SanMa\ CKoudKuri Kas Moined 1umaliJarK 5efiner\ Limited (15L) as 
'irector ()inance) on MarcK 1� 2023�

Prior to MoininJ tKe 15L %oard� Ke Zas ZorNinJ ZitK 2il India Limited (2IL) as 
E[ecutiYe 'irector ()inance 	 Accounts) and KoldinJ additional cKarJe of 
E[ecutiYe 'irector (Corporate Affairs)� Mr. CKoudKuri is a finance professional 
ZitK Zide�ranJinJ domain e[perience of oYer 30 \ears in tKe 2il and *as 
Industr\ KaYinJ Keaded tKe finance function in upstream operations� pipeline 
Eusiness� and Jreen field e[ploration proMects in India and oYerseas� +e also 
Kas e[perience of KeadinJ corporate finance� EudJetinJ� ta[ation� 
manaJement accounts� and financial reportinJ� 

+e Zas CKairman and 'irector +P2IL *as PriYate Limited� a Moint Yenture EetZeen 2IL and +PCL for C1* 
and cit\ Jas distriEution Eusiness� +e also Keld strateJic leadersKip roles in 2IL
s oYerseas suEsidiaries as a 
'irector in 2il India International Pte Ltd� SinJapore� 2il India International %�9�� 1etKerland and 2il India 
(USA) Inc�

Mr� SanMa\ CKoudKuri� is a felloZ memEer of tKe Institute of Cost Accountants of India and tKe )ounder 
CKairman of its 'uliaMan CKapter



STATISTICS
INDIA: OIL & GAS

DOMESTIC OIL PRODUCTION (MILLION MT)

% of Total
Onshore ONGC 5.9 6.0 6.1 6.1 40.1

OIL 3.3 3.4 3.3 3.1 21.2
Pvt./ JV (PSC) 8.4 8.2 8.0 7.0 38.7
Sub Total 17.6 17.5 17.3 16.2 100

Offshore ONGC 16.3 16.2 15.0 14.5 �3.8
OIL 0.0 0.0 0.0 0.0 0.0
Pvt./ JV (PSC) 2.1 1.9 1.9 1.5 6.2
Sub Total 18.4 18.1 16.9 16.0 100.0

Total 
Domestic 
Production

36.0 35.7 34.2 32.2 100.0
ONGC 22.2 22.2 21.0 20.6 66.7
OIL 3.3 3.4 3.3 3.1 10.7
Pvt./ JV (PSC) 10.5 10.1 9.9 8.4 22.6

Total 
Domestic 
Production

36.0 35.7 34.2 32.2 100.0

Source : MoP&NG/PPAC

Digboi 0.65
Guwahati 1.00
Koyali 13.70
Barauni 6.00
Haldia 8.00
Mathura 8.00
Panipat 15.00
Bongaigoan 2.70
Paradip 15.00
Total 70.05

Chennai Petroleum Corp. Ltd.
Chennai 10.50
Narimanam 0.00
Total 10.50

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

Indian Oil Corporation Ltd. Bharat Petroleum Corp. Ltd.
Mumbai 12.00
Kochi 15.50
%25/�%LQD 7.80

JV Refineries
11.30HMEL

JV Total �����

Hindustan Petroleum Corp. Ltd.
Mumbai 9.50
Visakhapattnam 8.30
Total 17.80
Other PSU Refineries
NRL, Numaligarh 3.00
MRPL 15.00
ONGC, Tatipaka 0.07
Total PSU Refineries Capacity ������

Private Refineries
RIL, (DTA) Jamnagar 33.00
RIL , (SEZ), Jamnagar 35.20
Nayara Energy Ltd. , Jamnagar 20.00
Pvt. Total 88.20

Total Refining Capacity of India 2���� (5.0� million barrels per day) 
Source : PPAC

5.9
2.9
6.2

15.1
14.2
0.0
1.1

15.4
30.5
20.2

2.9
7.4

30.5

2016-17  2017-18  2018-19   2019-20  2020-21

1555

2021-22 
(P)

5.8
3.0
6.3

15.1
13.6
0.0
1.0

14.6
29.7
19.5
3.0
7.3

29.7
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April  -�'HF�� 22 (P)

4.5
2.4
4.3
����
10.2
0.0
0.7
����
22.1
14.7
2.4
5.0

����

Total �����



CRUDE PROCESSING (MILLION MT) 

Source : MoP&NG/PPAC

CRUDE CAPACITY VS. PROCESSING
Capacity On  

01/01/2022 Million MT
% Share Crude Processing  

April-'HF� 22 (P)
% Share

PSU Ref 151.7 60.4 118.60 62.�
JV. Ref 11.3 4.5 �.5 5.0
Pvt. Ref 88.2 35.1 60.4 32.0
Total 251.2 100 ����� 100

Source : MoP&NG/PPAC
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PSU Refineries 20����� 20����� 20����� 20���20 2020�2� 202��22 (P) April�Dec. 22 (P)

IOCL 65�19 69�00 71�81 69�42 62�35 67�66 53�20

BPCL 25�30 28�20 30�90 31�53 26�22 29�84 27�81

HPCL 17�80 18�20 18�44 17�18 16�42 13�97 14�13

CPCL 10�30 10�80 10�69 10�16 8�24 9�04 8�36

MRPL 15�97 16�13 16�23 13�95 11�47 14�87 12�72

ONGC (Tatipaka) 0�09 0�08 0�07 0�09 0�08 0�08 0�06

NRL 2�68 2�81 2�90 2�38 2�71 2�62 2�36

SUB TOTAL 137�33 145�22 151�04 144�71 127�50 138�08 118�64

-V Refineries 20����� 20����� 20����� 20���20 2020�2� 202��22 (P) April�Dec. 22 (P)

HMEL 10�52 8�83 12�47 12�24 10�07 13�03 9�50

BORL 6�36 6�71 5�71 7�91 6�19 7�41 --

SUB TOTAL 16�88 15�54 18�18 20�15 16�26 20�44 9�50

Pvt. Refineries 20����� 20����� 20����� 20���20 2020�2� 202��22 (P) April�Dec. 22 (P)

NEL 20�92 20�69 18�89 20�62 17�07 20�16 13�70

RIL 70�20 70�50 69�14 68�89 60�94 63�02 46�70

SUB TOTAL 91�12 91�19 88�03 89�51 78�01 83�19 60�40

20����� 20����� 20����� 20���20 2020�2� 202��22 (P) April�Sept. 22 (P)
All India Crude 
Processing 245�40 251�90 257�25 254�38 221�77 241�70 188�54
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PETROLEUM PRICING

OIL IMPORT - VOLUME AND VALUE

OIL IMPORT - PRICE USD / BARREL

DISTILLATE PRODUCTION (Million MT)
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POL PRODUCTION (Million MT)
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20����� 20����� 20����� 20���20 2020�2� 202��22 (P) April�Dec. 22 (P)

From Refineries 239�2 249�8 257�4 258�2 229�3 250�2 193�5
From 
Fractionators 3�5 4�6 4�9 4�8 4�2 4�1 2�7

Total 2�2.� 2��.� 2�2.� 2�2.� 2��.� 2��.� 196.2

2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 (P) $SUil�'HF� �� �3�

Light 'istillates� MMT 71�0 74�7 75�4 76�8 71�4 76�5 56�3

Middle 'istillates � MMT 122�5 127�5 130�8 130�2 110�7 120�2 95�9

Total 'istillates� MMT 196�9 206�8 211�1 211�7 186�3 200�7 154�8
� 'istillates Production 
on Crude ProcessinJ 79�1 80�6 80�5 81�7 82�4 81�7 ����

20����� 20����� 20����� 20���20 2020�2� 202��22 (P) April�'HF. 22 (P)

4uantity� Million Mt 213�9 220�4 226�5 227�0 196�5 212�0 172�5

Value� INR '000 Cr� 470�2 566�5 783�2 717�0 469�8 899�3 993�8

Value� US' Billion 70�2 87�8 111�9 101�4 62�2 120�4 125�0
Average conversion Rate� 
INR per US' (Calculated)

67�0 64�5 70�0 70�7 75�5 74�7 79�5

20�����  20����� 20�����  20���20 2020�2� 202��22 (P)  April�'HF. 22 (P)
Brent (Low Sulphur - 
LS-marker) (a) 48�7 57�5 70�0 61�0 44�3 80�7 100�9

'ubai (b) 47�0 55�8 69�3 60�3 44�6 78�1 96�5
Low sulphur-High 
sulphur differential (a-b) 1�7 1�6 0�7 0�6 -0�3 2�7 4�4

Indian Crude Basket (ICB)  47�56 56�43 69�88 60�47 44�82 79�18 78�10

ICB High Sulphur share �  71�03 72�38 74�77 75�50 75�62 75�62 75�62

ICB Low Sulphur share �   28�97 27�62 25�23 24�50 24�38 24�38 24�38



INTERNATIONAL PETROLEUM PRODUCTS PRICES E; SINGAPORE, (�/bbl.)

CRACKS SPREADS (�/ BBL.)

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

(GCV Basis)
3rLFH�&DS�IRr�'HHSZDWHr��HLJK�
Ɇtemp, High Pressure Areas

October 16 - March 17 2.50 5.30
April 17- September 17 2.48 5.56
October 17 - March 18 2.89 6.30
April 18 - September 18 3.06 6.78
October 18 - March 19 3.36 7.67
April 19 - September 19 3.69 9.32
October 19 - March 20 3.23 8.43

Source: MoP&NG/PPAC/OPEC

April 20 - September 20 2.39 5.61

October 20 - March 21 1.79 4.06
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April 21 - September 21 1.79 3.62

October 21 - March 22 2.90 6.13
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April 22 - September 22 6.10 9.92

2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 (P) April-Dec. 22 (P)

'ĂƐŽůŝŶĞ 58.1 67.8 75.3 67.0 47.5 89.7 111.1

EĂƉŚƚŚĂ 47.1 56.3 65.4 55.1 43.9 79.9 79.8

<ĞƌŽ�ͬ�:Ğƚ 58.4 69.2 83.9 70.4 45.8 87.3 131.6

'ĂƐ�Kŝů�;0.05й�^Ϳ 58.9 69.8 84.1 74.1 50.0 90.2 140.9

�ƵďĂŝ�ĐƌƵĚĞ 47.0 55.8 69.3 60.3 44.6 78.1 96.5

/ŶĚŝĂŶ�ĐƌƵĚĞ�ďĂƐŬĞƚ 47.6 56.4 69.9 60.5 44.8 79.2 78.1

20����� 20����� 20����� 20���20 2020�2� 202��22 (P) April�'HF. 22 (P)

Gasoline crack

'ubai crude based 11�1 12�0 5�9 6�7 2�9 11�7 14�7
Indian crude 
basket 10�6 11�4 5�4 6�5 2�6 10�5 33�0

Diesel crack

'ubai crude based 12�0 13�9 14�8 13�8 5�5 12�2 44�4
Indian crude 
basket 11�4 13�4 14�2 13�6 5�2 11�0 62�8

$SULO�23 - 6HSWHPEHU�23 8.57 12.12
October 22 - March 23 8.57 12.46
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GAS PRODUCTION
2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 (P) $SUil�'HF� �� �3�

ONGC 22088 23429 24677 23746 21872 20629 15057
Oil India 2937 2881 2722 2668 2480 2853 2295
Private/ Joint Ventures 6872 6338 5477 4770 4321 10502 8516
Total 31897 32648 32875 31184 28672 33984 �����

2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 (P)

Onshore
Natural Gas 9294 9904 10046 9893 9601 10471 7805
CBM 565 735 710 655 477 518 512
Sub Total 9858 10639 10756 10549 10078 10989 ����

Offshore 22038 22011 22117 20635 18428 22869 17551
Sub Total 22038 22011 22117 20635 18428 22869 17551

Total 31897 32649 32873 31184 28506 33858 �����
(-) Flare loss 1049 918 815 927 721 727 601
Net Production 30848 31731 32058 30257 27785 33131 25267

2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 (P)
Net Production 30848 31731 32058 30257 27785 33131 25267
Own Consumption 5857 5806 6019 6053 5736 5760 4173
Availabilty 24991 25925 26039 24204 22049 27371 21094

ϮϬϭϲͲϭϳ ϮϬϭϳͲϭϴ ϮϬϭϴͲϭϵ ϮϬϭϵͲϮϬ ϮϬϮϬͲϮϭ ϮϬϮϭͲϮϮ (P) AprilͲDec. ϮϮ (P)
KE'� 17059 18553 19597 18532 16972 15874 11654
Kŝů�/ŶĚŝĂ 2412 2365 2207 2123 1930 2190 1728
WƌŝǀĂƚĞͬ�
:ŽŝŶƚ�sĞŶƚƵƌĞƐ 5520 5007 4235 3549 3147 9307 7712
Total Ϯϰϵϵϭ ϮϱϵϮϱ ϮϲϬϯϵ ϮϰϮϬϰ ϮϮϬϰϵ Ϯϳϯϳϭ 21094

AVAILABILIT< FOR SALE

ϮϬϭϲͲϭϳ ϮϬϭϳͲϭϴ ϮϬϭϴͲϭϵ ϮϬϭϵͲϮϬ ϮϬϮϬͲϮϭ ϮϬϮϭͲϮϮ (P) AprilͲDec. ϮϮ (P)
dŽƚĂů��ŽŶƐƵŵƉƚŝŽŶ� 49677 53364 54779 58091 54910 59277 41488
�ǀĂŝůĂďŝůƚǇ�ĨŽƌ�ƐĂůĞ 24991 25925 26039 24204 22049 27371 21094
>E'�/ŵƉŽƌƚ 24686 27439 28740 33887 32861 31906 20394

CONSUMPTION (E;CLUDING OWN CONSUMPTION

2016-17 2017-18 2018-19 2019-20 2020-21 (P) 2021-22 (P) April-Dec. 22 (P)
EĞƚ�'ĂƐ�WƌŽĚƵĐƚŝŽŶ 30848 31731 32058 30257 27785 33131 25267
>E'�/ŵƉŽƌƚƐ 24686 27439 28740 33887 32861 31906 20394
/ŵƉŽƌƚ��ĞƉĞŶĚĞŶĐǇ�;йͿ 44.5 46.4 47.3 52.8 54.2 49.1 44.7
Total Gas Consumption* 55534 59170 60798 64144 60646 65037 45661
Ύ /ŶĐůƵĚĞƐ�KǁŶ��ŽŶƐƵŵƉƚŝŽŶ

GAS IMPORT DEPENDENC<

Source: MoP&NG/PPAC

$SUil�'HF� �� �3�

$SUil�'HF� �� �3�



Qty. in MMSCM
Source:PPAC

SECTOR WISE DEMAND AND CONSUMPTION OF NATURAL GAS

CGD INFRASTRUCTURE

Source: PPAC/Vahan

As on 
31st March 

2019

As on 
31st March

2020

As on 
31st March

2021

As on 
31st Jan

2023

PNG

Domestic 50,43,188 60,68,415 78,20,387 10,562,564

Commercial 28,046 30,622 32,339 37,031
Industrial 8,823 10,258 11,803 14,854

CNG

CNG 
Stations

1,730 2,207 3,101 5,118

CNG 
Vehicles

33.47 lakhs 37.10 lakhs 39.55 lakhs 50.10 lakhs

As on 
31st March 

2022 

93,02,667

34,854
13,215

4,433

44.09 lakhs
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MAJOR NATURAL GAS PIPELINE NETWORK As on 31.12.2022

Nature of Pipeline GAIL GSPL PIL IOCL AGCL RGPL
Operational Length �,582 2,695 1,459 143 107 304

Capacity 167.2 43.0 85.0 20.0 2.4 3.5
Partially

commissioned#

Length 4,777 282
Capacity

Total operational length 14,�60 2,695 1,459 ��� 107 304
Under

construction

Length 5,0�5 100 1,14�
Capacity 3.0

Total length �����5 2,795 1,459 1,574 107 304

2019-20 2020-21 2021-22 
(P)

2022-23
Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec. Total

Fertili]er
R-LNG 9 5 5 6 11227 1236 31125 124 7 1107 128 6 1216 118 1136 2 129 8 1303 11125
Domestic 
Gas 6 5 5 9 6 5 5 4 5 7 16 4 02 4 7 5 4 6 6 4 27 4 6 6 4 9 3 39 5 39 8 305 3827

Power
R-LNG 35 5 4 35 6 4 26 7 0 16 8 14 1 17 7 8 9 7 2 7 6 5 4 110 102 989
Domestic 
Gas 7 5 26 7 27 2 6 26 0 38 8 4 8 5 4 34 5 7 2 5 8 4 5 38 5 5 1 5 38 5 7 3 4663

City Gas
R-LNG 5 14 6 4 4 5 6 5 238 4 5 5 4 28 4 05 4 5 4 4 07 301 14 0 138 15 2 2880
Domestic 
Gas 5 7 37 4 7 7 4 6 8 9 0 5 7 4 6 17 6 5 6 6 24 6 7 1 6 5 9 8 03 8 18 8 5 0 6272

Refinery R-LNG 13130 1238 6 9 7 25 5 6 3 6 9 6 5 33 6 01 4 9 1 4 01 38 4 4 5 6 4 14 4539
Petro-
chemicalDomestic

Gas 5 28 5 5 8 23 106 5 6 8 18 8 9 2 8 6 6 106 5 106 0 10211013 9 6 4 106 8 8767
Others
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ΎIncludes AGCL, DFPCL, ONGC and excludes CGD pipeline network Source: PPAC/PNGRB 

Nature of pipeline GGL DFPCL ONGC GIGL GITL Others* Total

Operational Length 73 42 24 14,4�9

Capacity 5.1 0.7 6.0

Partially

commissioned#

Length 1,255 365 ����0

Capacity -

Total operational length 73 42 24 ����5 365 0 �����9

Under

construction

Length 1,077 1,666 2,�15 �����2

Capacity -

Total length 73 42 24 2,332 2,031 ����� ����31

EXISTING LNG TERMINALS
Location Companies Capacity 

(MMTPA) As on
01st Mar. 23

Capacity Utilisation 
(%)  

April-Jan�2023 
Dahej Petronet LNG Ltd 17.5 78.2

Hazira Shell Energy India Pvt Ltd 5.2 37.5

Dabhol* Konkan LNG Ltd 5 34.3

Kochi Petronet LNG Ltd 5 18.3

5 13.1Ennore Indian Oil LNG Pvt Ltd 

Mundra GSPC LNG Ltd 5 17.1

Total Capacity 42.7 MMTPA 

*To increase to 5 MMTPA with breakwater. Only HP stream of capacity of 2.9 MMTPA is commissioned
Source: PPAC 

2022 - 2 3  WORLDWIDE ACTIVE RIG COUNT

S ource B ak er H ug hes
( 1)  E x clud i ng  Ind i a' s R i g  C ount

REGION JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN
US 601 636 661 690 718 739 756 764 763 768 779 779 772
Canada 190 220 185 107 93 143 186 201 211 214 201 155 226
Latin America 158 153 160 163 155 160 163 172 180 188 185 173 170
Europe 111 102 78 81 79 87 87 104 106 107 102 115 117
Middle East 289 287 303 300 314 303 309 308 308 326 330 323 318
Africa 86 81 87 78 76 78 78 77 80 84 91 92 92
Asia Pacific(1) 120 112 111 108 115 119 119 122 128 129 124 119 126
India 77 78 76 76 78 77 77 77 77 77 78 78 78
TOTAL 1632 1669 1661 1603 1628 1706 1775 1825 1853 1893 1890 1834 1899
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S.No Organi]ation Name Designation

1 Adani Welspun Exploration Ltd. Mr. Arvind Hareendran Sr. Vice-President (Exploration)

2 Axens India (P) Ltd. Mr. Siddhartha Saha Managing Director 

3 Baker Hughes, A GE Company Mr. Neeraj Sethi Country Leader

4 Bharat Petroleum Corporation Ltd. Mr. G. Krishnakumar Chairman & Managing Director

5 BP Exploration (Alpha) Ltd Mr. Sashi Mukundan President, bp India & Senior Vice-President, bp Group

6 Cairn Oil & Gas, Vedanta Ltd Mr. Sunil Duggal Group CEO, Vedanta Ltd

7 Central U.P. Gas Ltd. Mr. Rathish Kumar Das Managing Director 

8 Chandigarh University Mr. Satnam Singh Sandhu Chancellor

9 Chennai Petroleum Corp. Ltd. Mr. Arvind Kumar Managing Director 

10 Chi Energie Pvt. Ltd. Mr. Ajay Khandelwal Director

11 CSIR- Indian Institute of Petroleum Dr. Anjan Ray Director

12 Decom North Sea Mr. Will Rowley Interim Managing Director

13 Dynamic Drilling & Services Pvt. Ltd. Mr. S.M. Malhotra President

14 Engineers India Ltd. Ms. Vartika Shukla Chairman & Managing Director

15 Ernst & Young LLP Mr. Rajiv Memani Country Manager & Partner

16 ExxonMobil Gas (India) Pvt. Ltd. Mr. Monte Dobson Chief Executive Officer

17 FMC Technologies India Pvt. Ltd. Mr. Housila Tiwari Managing Director

18 GAIL (India) Ltd. Mr. Sandeep Kumar Gupta Chairman & Managing Director

19 GSPC LNG Ltd. Mr. Anil K. Joshi Chief Executive Officer

20 h2e Power Systems Pvt Ltd. Mr. Siddharth R. Mayur MD &CEO

21 Haldor Topsoe India Pvt. Ltd. Mr. Alok Verma Managing Director

22 Hindustan Petroleum Corporation Ltd. Dr. Pushp Kumar Joshi Chairman & Managing Director

23 HPCL Mittal Energy Ltd. Mr. Prabh Das Managing Director & CEO

24 HPOIL Gas Pvt. Ltd. Mr. Arun Kumar Mishra Chief Executive Officer

25 IHS Markit Mr. James Burkhard Managing Director

26 IIT (ISM) Dhanbad Prof. Rajiv Shekhar Director

27 IMC Ltd. Mr. A. Mallesh Rao Managing Director

28 Indian Gas Exchange Ltd. Mr. Rajesh Kumar Mediratta Managing Director & CEO 

29 Indian Oil Corporation Ltd. Mr. S.M. Vaidya Chairman

30 Indian Oiltanking Ltd. Mr. Rajesh Ganesh Managing Director

31 Indian Strategic Petroleum Reserves Ltd. Mr. L.R. Jain CEO & MD

32 Indraprastha Gas Ltd. Mr. Sanjay Kumar Managing Director

33 International Gas Union Mr. Milton Catelin Secretary General
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S.No Organization Name Designation

34 Invenire Petrodyne Ltd. Mr. Manish Maheshwari Managing Director

35 IPIECA Mr. Brian Sullivan Executive Director

36 IRM Energy Pvt. Ltd. Mr. Karan Kaushal Chief Executive Officer

37 Jindal Drilling & Industries Pvt. Ltd. Mr. Raghav Jindal Managing Director

38 Lan]atech Pvt. Ltd. Dr. Jennifer Holmgren Chief Executive Officer

39 Larsen & Toubro Ltd. Mr. S.N. Subrahmanyan CEO & Managing Director

40 Maharashtra Institute of Technology (MIT) Pune Mr. Rahul V. Karad Executive President

41 Mangalore Refinery & Petrochemicals Ltd. Mr. M.  Venkatesh Managing Director

42 Megha Engineering & Infrastructures Ltd. Mr. P. Doraiah Director

43 Nayara Energy Ltd. Mr. Prasad K. Panicker Chairman & Head of Refinery

44 Numaligarh Refinery Ltd. Mr. Bhaskar Jyoti Phukan Managing Director

45 Oil and Natural Gas Corporation Ltd. Mr. Arun Kumar Singh Chairman & CEO

46 Oil India Ltd. Dr. Ranjit Rath Chairman & Managing Director

47 Petronet LNG Ltd. Mr. Akshay Kumar Singh Managing Director & CEO

48 Pipeline Infrastructure Ltd. Mr. Akhil Mehrotra Chief Executive Officer

49 Rajiv Gandhi Institute of Petroleum Technology Prof. A.S.K. Sinha Director

50 Reliance BP Mobility Ltd. Mr. Harish C Mehta Chief Executive Officer

51 Reliance Industries Ltd. Mr. Mukesh Ambani Chairman & Managing Director

52 SAS Institute (India) Pvt Ltd. Mr. Noshin Kagalwalla CEO & Managing Director-India

53 Schlumberger Asia Services Ltd. Mr. Vinay Malhotra Manging Director

54 Scottish Development International Mr. Kevin Liu Head of Energy Trade, Asia Pacific

55 Secure Meters Ltd. Mr. Sunil Singhvi CEO-Energy

56 Shell Companies in India Mr. Nitin Prasad Chairman

57 Siemens Ltd. Mr. Guilherme Vieira De Mendonca CEO (Siemens Energy - India)

58 SNF Flopam India Pvt. Ltd. Mr. Shital Khot Managing Director

59 South Asia Gas Enterprise Pvt. Ltd. Mr. Subodh Kumar Jain Director

60 Sun Petrochemicals Pvt. Ltd. Mr. Padam Singh President

61 THINK Gas Distribution Pvt. Ltd. Mr. Hardip Singh Rai Chief Executive Officer

62 TotalEnergies Marketing India Pvt. Ltd. Ms. Ahlem FRIGA-NOY Country Chair

63 University of Petroleum & Energy Studies Dr. Sunil Rai Chancellor

64 UOP India Pvt. Ltd. Mr. Mike Banach Managing Director

65 VCS 4uality Services Pvt. Ltd. Mr. Shaker Vayuvegula Director

66 World LP Gas Association Mr. James Rockall CEO & Managing Director
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CORE PURPOSE STATEMENT To be the credible voice of Indian hydrocarbon industry enabling
its sustained growth and global competitiveness.

SHARED VISION

FEDERATION OF INDIAN PETROLEUM INDUSTRY

•  A progressive and credible energy advisory body stimulating
growth of Indian hydrocarbon sector with global linkages.

•  A healthy and strong interface with Government, legislative
agencies and regulatory bodies.

• Create value for stakeholders in all our actions.
•  Enablers of collaborative research and technology adoption in

the domain of energy and environment.
•  A vibrant, adaptive and trustworthy team of professionals

with domain expertise.
• A financially self-sustaining, not-for-profit organization.

For more details 
kindly visit our website 

www.fipi.org.in
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