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'eDr 0embers�

At the very outset of this message, I would like to 
take this opportunity to congratulate and welcome 
Shri Hardeep Singh Puri ji on his new role as 
Minister, Petroleum & Natural Gas. I would also like 
to welcome Shri Rameshwar Teli ji as the Minister of 
State, Petroleum and Natural Gas. At FIPI, we look 
forward to working closely with Shri Puri ji and Shri 
Teli ji towards the growth and development of the 
oil and gas sector in India.

As I pen this piece, the number of COVID-19 cases 
in the country have come down significantly and life 
is fast returning to normal. Experts believe that the 
Government of India’s proactive vaccination drive 
has helped the country avoid the much dreaded 
third wave of COVID infection. By the quarter 
ending September 2021, over 65 percent of the 
Indian population had already received at least one 
dose of the COVID-19 vaccine.

The confidence induced by the successful roll out 
and subsequent fast pacing of the vaccination 
programme by the Government reflected in the 
nation’s economic performance over the past two 
quarters. According to the latest data provided by 
the Ministry of Statistics and Programme 
Implementation, despite the onslaught of the 
second wave of COVID-19 infection, India’s GDP is 
displaying a remarkable growth after registering 
negative growth for the first two quarters of 
2020-21. This growth was driven chiefly by the 
construction and manufacturing industries. As the  
country approaches the festive season starting in 
October-November, the economy is expected to 
further strengthen by the end of the year 2021.

In the Indian oil and gas sector, DGH has now 
simplified the process to explore and produce oil 
and gas in the country by limiting the requirement 
of statutory approvals to only extension of 
contracts, sale of stake and annual accounts while 
allowing self-certification and deemed approval for 
the rest. DGH has pointed out that these 
interventions will reduce the number of approval 
and clearances required from 37 to now 18. On 6 
August, 2021, the Government launched the OALP 
Bid Round-VI for International Competitive Bidding. 
A total of 21 blocks, with an area of approximately 
35,346 sq. km. are on offer to the investors. 

In a major break-through, Government has now 
permitted the sale of natural gas through the gas 
exchanges as an additional mechanism besides the 
e-auction route already available to gas producers. 
The contractor may sell a small quantity of gas up 
to 500 MMSCM or 10 percent of annual production 
from contract area, whichever is higher, per year 
through gas exchanges authorized by the 
Petroleum and Natural Gas Regulatory Board 
(PNGRB). Going forward, the gas producers such as 
ONGC, Oil India Ltd, Reliance, Cairn Oil & Gas will 
be able to participate on the gas exchange platform 
and the exchange trade of locally produced gas will 
help in bringing flexibility and better pricing for 
consumers.

During the past quarter, FIPI has been extremely 
proactive in voicing industry concerns with relevant 
stakeholders across various Ministries, State 
Governments and Regulators. In August 2021, FIPI 
has sent representations to Secretary, Ministry of 
Petroleum and Natural Gas (MoPNG) and Revenue 
Secretary, Ministry  of Finance  seeking  clarification 
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on the methodology for implementation of 
amendment in section 8 (3) (b) of CST act on inter-
state procurement of crude oil and natural gas by 
petroleum refineries. FIPI has also advocated with 
MoPNG for review of customs duty exemption 
notification no. 50/2017. In September, 2021, we 
approached Joint Secretary – Marketing, MoPNG to 
apprise him with the key issues faced by the 
downstream retail segment and requested for 
earliest resolution.

FIPI organized a one-day workshop on “WINNERS: 
Women in India’s Energy Sector” on September 28, 
2021. The workshop was attended by more than 
300 delegates (physically and virtually) and was 
appreciated in terms of content by one and all. At 
this occasion, Shri Tarun Kapoor ji, Secretary, 
MoPNG delivered the inaugural address while Shri S 
M Vaidya, Chairman, IndianOil and Chairman, FIPI 
delivered the opening address. There were eminent 
speakers with diverse experience both from within 
and outside Oil and Gas industry including Ms. 
Lakshmi Puri, former Assistant Secretary- General, 
United Nations and former Deputy Executive 
Director of UN Women; Ms. Esha Srivastava, 
Director (IC), MOP&G; Ms. Vartika Shukla, CMD, EIL; 
Ms. Pomila Jaspal, Director (F), MRPL; Ms. Ulrike von 
Lonski, Chief Operating Officer, World Petroleum 
Council; Ms. Harjeet Kaur Joshi, CMD, Shipping 
Corporation of India; Dr. Vibha Dhawan, Director 
General, TERI; Mr. Ranjan Kumar Mohapatra, 
Director (HR), IndianOil and Mr. E.S. Ranganathan, 
Director (Marketing), GAIL. The panelists’ insights 
about advancement of women’s engagement in the 
energy sector received an overwhelming response 
and will help in carving out a roadmap for increased 
participation of women in India’s energy sector.

In September, 2021, FIPI awarded the study on 
‘Scope and Role of Natural Gas in Mitigating 
Industrial Air Pollution’ to The Energy and Resources 
Institute (TERI). The study will be the first of its kind 
in the country that will assess the impact of 
industrial pollution on the local environment and 
showcase the potential benefits of fuel switching in 
favour of natural gas on the local environment in 
select clusters. For this purpose, FIPI in consultation 
with its members, has identified three industrial 
clusters namely Gurgaon (Haryana), Varanasi (Uttar 
Pradesh) and Kukatpally (Telangana). The study will 
be completed in a period of 12 months from its 
date of initiation. FIPI firmly believes that the 
findings of this study will not only present a 
pressing case for switching to natural gas in 
industrial clusters but will also serve as the single 
data point for all advocacy efforts in this direction.

In July, FIPI joined hands with Society of Indian 
Automobile Manufacturers (SIAM) to organize an 
exclusive Virtual Roundtable on “Expansion of 
Natural Gas Vehicle (NGV) Ecosystem in India” on 
12 July, 2021. The roundtable was aimed at 
discussions for expanding the Natural Gas 
ecosystem, exploring opportunities for 
collaboration, raising concerns/issues, etc. The 
roundtable saw active participation from CEOs from 
gas and auto Industries. The speakers from gas 
industry included Mr Pramod Narang, Director 
(Technical) – Petronet LNG Ltd and Mr Raman 
Chadha, CEO – GAIL Gas. The speakers from Auto 
Industry were Mr Ashish Chutani, Head Govt & 
Policy Affairs, Maruti Suzuki India Ltd and Mr S 
Krishnan, Sr Vice President - Product Development, 
Ashok Leyland. Natural gas vehicles will play a very 
important role in achieving the target of 15 per cent 
gas share in the primary energy basket by 2030. In 
order to achieve such ambitious target, the gas and 
the auto industries will have to collaborate, 
cooperate and coordinate with each other. 

On 14 July, 2021, FIPI in association with Scottish 
Development International (SDI) organized an 
exclusive webinar on 'Energy Transition- CCS & 
Hydrogen over a virtual platform. The webinar was 
aimed at understanding the new and emerging 
clean energy technologies, especially CCS and 
Hydrogen. The team of experts from Scottish 
Development International (SDI) included Mr Peter 
Godfrey, Senior Regional Advisor, Storegga and Dr 
Edris Joonaki, Fluid Properties Expert/Technical 
Lead, National Engineering Laboratory TUV SUD. 
Commencing the day's proceedings, Mr T K 
Sengupta, Director – Exploration & Production, FIPI 
highlighted that the oil and gas companies could 
use these technologies to generate clean energy by 
capturing carbon, carbon sequestration and carbon 
storage. 

On 12 August, 2021, FIPI in association with Indian 
Gas Exchange (IGX) organized an exclusive webinar 
on ‘Gas Markets - Best Practices’ over a virtual 
platform. The webinar aimed to give an overview of 
the Indian Gas exchange and understand some of 
the best practices prevailing in the European Gas 
market. The team of speakers included Mr Paolo 
Maffeis, Executive Manager, PRISMA European 
Capacity Platform GmbH; Mr Mritunjay Srivastava, 
Assistant Vice President, IGX and Mr Deepak Mehta, 
Head Business Development, IGX. Mr. Satpal Garg, 
Member PNGRB was invited as a keynote speaker 
for the webinar. The panel discussion on this 
occasion heightened the interest of the audience, 
which was reflected in the flurry of questions posted
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for the panelists. The webinar attracted 
overwhelming response from the industry and saw 
participants from across Ministry, industry, experts 
and think tanks.

The past quarter has proven extremely eventful for 
the energy sector in India. Some of the policy 
initiatives taken by the Government during this 
period will not only accelerate the ongoing energy 
transition in the country but will also place India as a 
vanguard for this global shift. The Hon’ble Prime 
Minister of India announced the National Hydrogen 
Mission in his Independence Day address from the 
ramparts of Red Fort. This will not only help India to 
make new progress in the field of energy self-
reliance but will also become a new inspiration for 
clean energy transition all over the world. Endorsing 
the policy push from the Government, Mr Mukesh 
Ambani, Chairman and Managing Director, Reliance 
Industries Ltd. (RIL) has envisaged that India is well 
on track to bring down the cost of green hydrogen 
to $1 per kg by the end of the decade. In September 
2021, the cabinet also approved the Production 
Linked Incentive (PLI) scheme for 13 target sectors in 
the country with an overall outlay of INR 1.97 Lakh 
Crores. Under this scheme, INR 57,000 Crores have 
been allocated for advanced automotive 
technologies including EVs and Hydrogen Fuel Cell 
vehicles. Such overwhelming support from the 
Government will help maturing of these 
technologies and place India as a global leader in 
the evolving clean energy & mobility landscape.

The Way Forward

While the COVID infection has not been completely 
eradicated yet, the country is now well on its way to 
achieve the envisioned double digit growth. The 
economic performance of the country has truly 
been encouraging and forward looking policies 
introduced by the Government in the recent past 
will surely usher this country into a new era of 
growth and prosperity. The Government’s policy 
initiatives to embrace the new technologies such as 
electric vehicles and hydrogen will enable the 
country to lead the world in the ongoing energy 
transition.

On behalf of the Federation of Indian Petroleum 
Industry, I want to thank all our Members for their 
continued support, trust and confidence. I take this 
opportunity to reassure you that FIPI stands strong 
by the industry and will be at the forefront 
advocating for a supportive policy ecosystem for 
the larger good of the nation.

Wishing a very happy and prosperous festive season 
ahead.

Dr. R. K. Malhotra

CORE PURPOSE STATEMENT 7o be tKe FreGLble YoLFe oI IQGLDQ KyGroFDrboQ LQGustry
eQDblLQJ Lts sustDLQeG JroZtK DQG JlobDl FompetLtLYeQess.

SHARED VISION

FEDERATION OF INDIAN PETROLEUM INDUSTRY

�  $ proJressLYe DQG FreGLble eQerJy DGYLsory boGy
stLmulDtLQJ JroZtK oI IQGLDQ KyGroFDrboQ seFtor ZLtK
JlobDl lLQNDJes.

�  $ KeDltKy DQG stroQJ LQterIDFe ZLtK *oYerQmeQt� leJLslDtLYe
DJeQFLes DQG reJulDtory boGLes.

� &reDte YDlue Ior stDNeKolGers LQ Dll our DFtLoQs.
�  (QDblers oI FollDborDtLYe reseDrFK DQG teFKQoloJy DGoptLoQ LQ

tKe GomDLQ oI eQerJy DQG eQYLroQmeQt.
�  $ YLbrDQt� DGDptLYe DQG trustZortKy teDm oI proIessLoQDls

ZLtK GomDLQ e[pertLse.
� $ ILQDQFLDlly selI-sustDLQLQJ� Qot-Ior-proILt orJDQL]DtLoQ.
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1� $EVWUDFW

SLQFe tKe ILrst reIereQFe ZDs put LQ operDtLoQ bDFN 
LQ 2001� $[eQs )&& JDsolLQe KyGrotreDtmeQt 
teFKQoloJy� 3rLme-*��� KDs GemoQstrDteG tKe 
DbLlLty to DFKLeYe Geep GesulIurL]DtLoQ oI tKe 
JDsolLQe ZLtK mLQLmum oFtDQe peQDlty. 7KLs ZDs 
mDGe possLble by tKe Yery uQLTue FombLQDtLoQ oI 
tKe smDrtest sFKemes ZLtK tKe most speFLILF 
FDtDlysts� FDpDble oI Yery KLJK +'S rDtes ZLtK 
mLQLmum oleILQs sDturDtLoQ.

)or yeDrs� tKe Yery KLJK YDlue oI oFtDQe bDrrel 
mDGe Lt proILtDble Ior most reILQers to pusK tKeLr 
)&& JDsolLQe KyGrotreDtmeQt uQLts toZDrGs 
mD[Lmum oFtDQe reteQtLoQ ´ZKDteYer Lt tooNµ LQ 
terms oI eQerJy FoQsumptLoQ. %ut tKe JroZLQJ 
LmportDQFe oI eQYLroQmeQtDl stDNes DQG tKe 
LQtroGuFtLoQ oI &22 emLssLoQs LQ tKe uQLt 
eFoQomLFs Ls proJressLYely sKLItLQJ tKe optLmum 
operDtLQJ poLQt toZDrGs better eQerJy eIILFLeQFy� 
ZKLFK LQeYLtDbly LmpDFts tKe proGuFt propertLes. 

7KLs DrtLFle GesFrLbes KoZ tKe use oI $[eQs· QeZ 
JeQerDtLoQ +'S FDtDlyst +5 ��� IeDturLQJ 
LmproYeG seleFtLYLty mDNes Lt possLble to 
sLJQLILFDQtly loZer &22 emLssLoQs leYel oI D )&& 
JDsolLQe KyGrotreDtmeQt uQLt tKrouJK eQerJy 
sDYLQJs DQG ZLtKout FompromLsLQJ tKe uQLt 
proILtDbLlLty.

3HUIRUPDQFH�DQG�(QHUJ\�6DYLQJV�LQ�D�)&&�*DVROLQH�+\GURWUHDWPHQW�8QLW��
+DYH�WKH�&DNH�DQG�(DW�LW�7RR�
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&DWDO\VWV�	�$GVRUEHQWV�*OREDO�%XVLQHVV�8QLW
$[HQV�

2OLYLHU�%2,6,(5
7eFKQoloJy 7eDm 0DQDJer

2� ,PSRUWDQW� IDFWV� DERXW� WKH� )&&� JDVROLQH
K\GURWUHDWPHQW

)&& JDsolLQe KyGrotreDtmeQt teFKQoloJy Ls IouQG LQ 
tKe LQGustry ZLtK D lDrJe YDrLety oI lDy-outs. 7Ke 
preseQFe oI D JDsolLQe splLtter� DltKouJK Qot 
systemDtLF� Ls Yery IreTueQt. $t KLJK +'S leYel� tKLs 
pLeFe oI eTuLpmeQt DlloZs LQGeeG Ior sLJQLILFDQt 
oFtDQe sDYLQJs tKDQNs to tKe proGuFtLoQ oI D lLJKt 
JDsolLQe rLFK LQ oleILQs bypDssLQJ tKe +'S seFtLoQ.

7Ke FouQterpDrt Ls tKDt tKe proGuFtLoQ oI tKLs lLJKt 
JDsolLQe reTuLres brLQJLQJ D QoQ-QeJlLJLble DmouQt 
oI eQerJy to tKe system� JeQerDlly uQGer tKe Iorm oI 
+3 steDm.

2Q tKe FDtDlyst sLGe Ds oQ tKe lLFeQsLQJ sLGe� $[eQs 
oIIers D ZLGe rDQJe oI solutLoQs Ior )&& JDsolLQe 
KyGrotreDtmeQt. IQ tKe +'S seFtLoQ� +5 �0� DQG +5 
���� ZLtK oYer �00 reIereQFes� Dre reFoJQL]eG Ds tKe 
LQGustry beQFKmDrN proGuFts. 8seG DloQe or LQ 
FombLQDtLoQ ZLtK +5 ��1 Ior eYeQ better oFtDQe 
reteQtLoQ� tKey DlloZ Ior tKe GesulIurL]DtLoQ oI tKe 
most reIrDFtory speFLes eQFouQtereG LQ tKe JDsolLQe 
boLlLQJ rDQJe ZKLle preserYLQJ oleILQs.

'urLQJ tKe lDst GeFDGe� I)3(1 DQG $[eQs IoFuseG 
tKeLr FDtDlyst 5	' oQ perIormDQFe� beLQJ seleFtLYLty 
oQe oI tKe tDrJeteG GeYelopmeQt lLQes. $s D result� 
QeZ JeQerDtLoQ +'S FDtDlyst +5 ��� KDs beeQ 
releDseG� ZKLFK DlloZs Ior tKe sDme superLor +'S 

-XDQ�3(5(,5$�'(�/$�5,(5$�
7eFKQoloJLst

%RULV�+(66( 
7eFKQoloJLst



DFtLYLty DQG resLstDQFe to FoQtDmLQDQts Ds +5 �0� � +5 ��� but ZLtK sLJQLILFDQtly loZer oleILQs sDturDtLoQ. 7KLs 
QeZ JeQerDtLoQ FDtDlyst� ZKLFK Ls D must Ior reILQers seeNLQJ to pusK IurtKer oFtDQe sDYLQJs� turQs out beLQJ 
Dlso tKe perIeFt FDQGLGDte ZKeQ Lt Fomes to reGuFLQJ eQerJy FoQsumptLoQ.

�� 8QLW�XWLOLWLHV�ELOO

8QLt perIormDQFe ZoulG Qot be DFKLeYeG ZLtKout tKe LQtroGuFtLoQ oI D FertDLQ DmouQt oI eQerJy. IQ D sFeQDrLo 
ZKere JlobDl polLFLes tDrJet lDrJe &22 emLssLoQs Futs DQG reTuLre Irom LQGustry to reGuFe tKeLr emLssLoQs DQG 
eYeQtuDlly to pDy Ior Lt �FDrboQ tD[ or buy emLssLoQ DlloZDQFes uQGer FDp-DQG-trDGe systems�� DssessLQJ tKe uQLt 
perIormDQFe LQ D loZ eQerJy FoQsumptLoQ moGe Ls more releYDQt tKDQ eYer.

$ FDse stuGy Ls FoQGuFteG Ior D reIereQFe )&& JDsolLQe KyGrotreDtmeQt uQLt to Jet D pLFture oI tKe eQerJy bLll 
LQsLGe tKe uQLt. 7Ke uQLt treDts 20�000 %3S' oI D typLFDl Iull rDQJe )&& JDsolLQe Irom 1�000 Ztppm oI sulIur 
GoZQ to 10 Zppm. 7Ke uQLt KDs D seleFtLYe KyGroJeQDtLoQ seFtLoQ �S+8�� D splLtter DQG D oQe stDJe +'S seFtLoQ 
ZLtK tZo reDFtors DQG D KeDter LQ betZeeQ. 7Ke +'S seFtLoQ Ls ILtteG ZLtK D reFyFle JDs loop. 7Ke GesLJQ Ls 
represeQtDtLYe oI tKe eDrlLest oQe stDJe )&& JDsolLQe KyGrotreDtmeQt uQLts tKDt Zere FommLssLoQeG by $[eQs� 
ZKLFK meDQs Lt Goes Qot beQeILt Irom tKe lDtest GesLJQ LmproYemeQts Ior eQerJy sDYLQJs. /oDGeG FDtDlysts Dre 
beQFKmDrN S+8 DQG +'S FDtDlysts.

)or tKe GLIIereQt FDse stuGLes preseQteG LQ tKe DrtLFle� tKe prLFe oI utLlLtLes Ls bDseG oQ DYerDJes Irom $[eQs 
proMeFts GDtDbDse. )or &22� D prLFe oI �� 8S'�toQ Ls DssumeG bDseG oQ tKe prLFe rDQJe FoQsLGereG by tKe oLl 
LQGustry LQ LQYestmeQt GeFLsLoQ �Irom 2� 8S'�toQ to 100 8S'�toQ�.

7Ke &22 emLssLoQ IDFtors e[presseG LQ toQs oI &22 per uQLt oI utLlLtLes proGuFeG Ls summDrL]eG LQ 7Dble 1.

7$%/(�1���&22�(PLVVLRQV�IDFWRUV
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)LJXUH�2��%$6(�&$6(�XWLOLWLHV�FRVW�EUHDNGRZQ

� SteDm Ls tKe bLJJest FoQtrLbutor to tKe utLlLtLes e[peQses Qot LQFluGLQJ &22 DQG Dlso tKe bLJJest
FoQtrLbutor to &22 emLssLoQs. �0� oI tKe totDl steDm FoQsumptLoQ Ls Ior tKe splLtter.

� +yGroJeQ FoQsumptLoQ Ls tKe seFoQG bLJJest FoQtrLbutor to tKe utLlLtLes e[peQses Qot LQFluGLQJ &22 DQG
Dlso tKe seFoQG bLJJest FoQtrLbutor to &22 emLssLoQs. 

� (leFtrLFLty Ls Qot D mDMor FoQtrLbutor to tKe operDtLQJ e[peQses DQG QeLtKer Lt Ls to &22 emLssLoQs. �3� oI
tKe totDl eleFtrLFLty FoQsumptLoQ Ls Ior tKe reFyFle JDs Fompressor. 

� &22 emLssLoQs beFome FrLtLFDl ZKeQ FoQsLGereG Ds DQ operDtLQJ e[peQse. (YeQ LI &22 Ls Qot yet
FoQsLGereG Ds DQ operDtLQJ e[peQse by Dll reILQers� mDQy 2Ll DQG *Ds FompDQLes teQG to Dpply DQ LQterQDl 
FDrboQ prLFe ZKeQ eYDluDtLQJ LQYestmeQt GeFLsLoQs �eLtKer stDtLF YDlue or D rDQJe oI YDlues tKDt FKDQJes 
oYer tLme�. /ooNLQJ Dt tKe mLG term �2030�� FoQsLGereG FDrboQ prLFes FDQ be muFK KLJKer tKDQ tKe oQe 
FoQsLGereG LQ tKe preseQt FDse stuGy >1@>2@. 
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IQ DQ Dttempt to reGuFe Ds muFK Ds possLble tKe utLlLtLes bLll DQG tKe &22 emLssLoQs� DFtLQJ oQ botK tKe splLtter 
steDm FoQsumptLoQ DQG tKe mDNe-up KyGroJeQ FoQsumptLoQ tKus seems LQeYLtDble. 2Q tKe otKer KDQG� DFtLQJ 
oQ tKe poZer FoQsumptLoQ sKDll probDbly Qot be reJDrGeG Ds D prLorLty.

�� 7KH�GLIIHUHQW�ORZ�HQHUJ\�VFHQDULRV

7Zo LGeDs Fome to mLQG ZKeQ Lt Fomes to reGuFLQJ tKe splLtter steDm FoQsumptLoQ� eDFK oQe KDYLQJ speFLILF 
uQGesLrDble FoQseTueQFes LQ terms oI perIormDQFe�

� 'eFreDsLQJ tKe operDtLQJ pressure. 7KLs KDs DQ LmpDFt oQ tKe proGuFt yLelG Ds some YDluDble &� FoulG
be lost to tKe purJe DQG eQG up LQ tKe Iuel JDs system or Dt tKe IlDre. 
� 'eFreDsLQJ tKe reIlu[ to IeeG rDtLo. 7KLs KDs DQ LmpDFt oQ tKe /&1 reFoYery DQG ultLmDtely oQ tKe oFtDQe
reteQtLoQ DQG tKe KyGroJeQ FoQsumptLoQ Ds some lLJKt oleILQs Dre GroppeG LQto to tKe +'S IeeG ZLtK tKe 
rLsN oI beLQJ KyGroJeQDteG.

)LJXUH����&22�HPLVVLRQV�DQG�XQLW�SURILWDELOLW\��&RPSDULVRQ�6SOLWWHU�ORZ�SUHVVXUH�WR�%$6(�&$6(

exploration. Exploration handbook, Halliburton Landmark

7Kese tZo sFeQDrLos ZLll be e[ploreG DQG Lt FDQ be seeQ KoZ tKe use oI $[eQs· QeZ JeQerDtLoQ +'S FDtDlyst 
+5 ��� FDQ oIIset DQy loss LQ perIormDQFe DrLsLQJ Irom D loZ eQerJy operDtLoQ. 7Ke result Ior tKe reILQers Ls D 
sLJQLILFDQt LQFreDse LQ proILtDbLlLty DQG D sLJQLILFDQt GeFreDse LQ &22 emLssLoQs.

$ tKLrG sFeQDrLo ZLll Dlso be LQYestLJDteG� ZKLFK Ls D GeFreDse oI eleFtrLFLty FoQsumptLoQ tKrouJK D GeFreDse oI 
tKe +'S reFyFle JDs Fompressor tKrouJKput. 7KLs sKoulG Kelp us GeILQLtely rule out tKLs solutLoQ Ds D mDMor 
pDtK toZDrGs eQerJy sDYLQJ.

7Ke eFoQomLFs ZLll use D proGuFt prLFe oI �00 8S'�toQs �JDsolLQe S3 ��� DQG DQ oFtDQe YDlue oI 0.� 8S'�
2FtDQe%Drrel �$.I bDseG�.

a. Splitter steam reduction

7Ke operDtLQJ pDrDmeters oI tKe reIereQFe uQLt KDYe beeQ moGLILeG LQ terms oI splLtter operDtLQJ pressure DQG 
splLtter reIlu[ to IeeG rDtLo� ILrst ZLtK +5 �0� DQG tKeQ ZLtK +5 ��� �)LJures 3 DQG ��. 7Ke %$S( FDse FoQsLGers 
stDQGDrG operDtLoQ FoQGLtLoQs Ior tKe SplLtter LQ terms oI pressure DQG reIlu[ rDtLo. 5uQQLQJ FDse %$S( -1 bDr 
meDQs tKDt tKe uQLt splLtter pressure KDs beeQ loZereG by 1 bDr. &oQFerQLQJ tKe reIlu[ rDtLo� %$S( -1055 
meDQs tKDt tKe reIlu[ rDtLo KDs beeQ loZereG by 10�.



$s meQtLoQeG� operDtLoQ Dt loZer pressure FDuses D loss oI yLelG tKus GeJrDGLQJ tKe proGuFt YDlue. :LtK +5 
�0� loDGeG� tKLs operDtLoQ sKoZs posLtLYe Qet LQFomes ZKeQ tKe sZLtFK Irom +3 steDm to 03 steDm Ls possLble.

/oZ reIlu[ rDtLo operDtLoQ FDuses KLJKer oFtDQe losses ZKLFK GeJrDGes tKe proGuFt YDlue. :LtK +5 �0�� ruQQLQJ 
Dt %$S( - 10 55 Ls KoZeYer proILtDble. )or 55 beloZ %$S( - 20 55� sDYLQJs LQ utLlLtLes Go Qot FompeQsDte tKe 
losses LQ oFtDQe YDlue. 

$t %$S( FoQGLtLoQs� D substDQtLDl JDLQ oI 2.� 008S'�yeDr Ls obtDLQeG by sZLtFKLQJ to +5 ���. $t tKe 
optLmum pressure FoQGLtLoQs� L.e. %$S( - 2 bDr� FoQsLGerLQJ tKDt D sZLtFK to 03 steDm  Ls possLble� tKe 
JDLQ reDFKes 3.� 008S'�yeDr.

IQ terms oI 55� tKe most proILtDble optLoQ ZLtK +5 ��� Ls %$S( ² 10 55� leDGLQJ to D JDLQ oI 3.1 008S'�yeDr. 
%$S( - 20 55 stLll sKoZs sLJQLILFDQtly better proILtDbLlLty tKDQ tKe %$S( FDse ZLtK +5 �0� DQG tKe reGuFtLoQ oI 
&22 emLssLoQs reDFKes 13�. 

SplLtter loZ eQerJy moGes Dre Yery proILtDble ZKeQ FoQMuJDteG ZLtK D sZLtFK to +5 ��� DQG tKe 
LmpDFt oQ &22 emLssLoQs Ls sLJQLILFDQt.

E. 3oZer consumption reduction

2perDtLoQ IeeGbDFN Irom tKe lDst 20 yeDrs sKoZ tKDt reILQers oIteQ FKDlleQJe tKe +'S seFtLoQ +2�+& GesLJQ 
YDlue� FoQsLGereG Ds KLJK espeFLDlly ZKeQ FompDreG to FoQYeQtLoQDl QDpKtKD KyGrotreDters.

$ltKouJK tKe posLtLYe LmpDFt oQ eleFtrLFLty FoQsumptLoQ Irom D loZer +2�+& rDtLo mLJKt be DppeDlLQJ� oQe 
sKoulG Neep LQ mLQG tKe QeJDtLYe eIIeFts oQ tKe FDtDlyst perIormDQFe� 

)LJXUH����&22�HPLVVLRQV�DQG�XQLW�SURILWDELOLW\��&RPSDULVRQ�6SOLWWHU�ORZ�UHIOX[�UDWLR�WR�%$6(�&$6(
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� 7Ke FDtDlyst DFtLYLty Ls GeFreDseG� ZKLFK KDs to be FompeQsDteG by D KLJKer operDtLQJ temperDture to Neep
tKe proGuFt oQ speF.
� 7Ke seleFtLYLty oI tKe FDtDlyst Ls GeFreDseG� meDQLQJ D KLJKer oFtDQe loss DQG D KLJKer mDNe-up +2

FoQsumptLoQ FDQ be e[peFteG Ior tKe sDme proGuFt speF.

7Ke results Irom tKe stuGy �)LJure �� LllustrDte LQ IDFt tKDt tKe reGuFtLoQ LQ eleFtrLFLty FoQsumptLoQ Goes Qot 
FompeQsDte tKe loss oI proGuFt YDlue. %esLGes� tKe FyFle leQJtK reGuFtLoQ Gue to KLJKer :$%7 LQ tKe +'S 
reDFtor KDs Qot beeQ tDNeQ LQto DFFouQt� ZKLFK ZoulG tLp tKe bDlDQFe LQ IDYour oI otKer strDteJLes eYeQ more.

It Ls FoQYeQLeQt KoZeYer to LQGLFDte tKDt� LQ tKe FDse oI D steDm-GrLYeQ Fompressor� D GLIIereQt DssessmeQt 
ZoulG KDYe to be FoQGuFteG.



)LJXUH�5��&RPSDULVRQ�RI�&RPSUHVVRU�ORZ�(OHFWULFLW\�&RQVXPSWLRQV�WR�%$6(�&$6(
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5� 7KH�GLJLWDO�UROH�RQ�WKH�FDWDO\VW�SHUIRUPDQFH�RSWLPL]DWLRQ

IQ pDrDllel ZLtK FDtDlyst 5	'� $[eQs KDs put sLJQLILFDQt eIIorts LQto tKe GeYelopmeQt oI GLJLtDl DpplLFDtLoQs 
DLmLQJ to LmproYe Fustomer e[perLeQFe� mD[LmLse proILtDbLlLty DQG Kelp to FoQtrol tKe &22 emLssLoQs. 
&oQQeFt·IQ70 Ls oQe oI tKem.

$moQJ tKe Qumerous IuQFtLoQDlLtLes oI &oQQeFt·IQ70 �´ZKDt-LIµ proMeFtLoQ tool� eQG oI FyFle preGLFtLoQ tool� 
etF.�� tKe 3erIormDQFe 'eltD 'DsKboDrG oIIers tKe possLbLlLty to moGel tKe uQLt usLQJ proprLetDry moGels DQG to 
FompDre LQ reDl tLme tKe DFtuDl perIormDQFe Ys. tKe LQIerreG oQe. 7KLs Kelps reILQers GeteFt DQy GeYLDtLoQ to tKe 
optLmum operDtLoQ DQG LGeQtLIy tKe pDrDmeters tKDt FDQ be tuQeG ZLtK tKe support oI teFKQLFDl serYLFes 
eQJLQeers.

It Ls obserYeG tKDt uQLts oIteQ oYerperIorm LQ terms oI GesulIurL]DtLoQ� ZKLFK KDs D Fost LQ terms oI oFtDQe� 
utLlLtLes FoQsumptLoQ DQG &22 emLssLoQs. 7Ke use oI DQ $GYDQFeG 3roFess &oQtrol �$3&� bDseG oQ lLFeQsor·s LQ-
Kouse moGels LQIereQFes ZoulG DutomDtLFDlly DYoLG tKese perIormDQFe Lssues ZLtK IDst pDybDFN. $Q $3& ZoulG 
Dlso Kelp tKe reILQer set tKe optLmum operDtLQJ pDrDmeters bDseG oQ botK eQerJy FoQsumptLoQ DQG proGuFt 
YDlue.

%y usLQJ reDl tLme IluLG propertLes DQDlysLs �)luLG 3ropertLes Ds D SerYLFe� )3DDS�� tKe GLJLtDl e[perLeQFe Ls 
eQKDQFeG� tKe use oI releYDQt 1I5 solutLoQs Ds reDl tLme propertLes DQDly]er Ls proYLGLQJ results Ds e[peFteG LQ 
tKe LmproYemeQt oI LQIereQFe moGels.

�� &RQFOXVLRQ

IQ tKe FoQte[t GesFrLbeG LQ tKLs DrtLFle� lLmLteG to operDtLQJ e[peQses LQ eDrly )&& JDsolLQe 
KyGrotreDtmeQt GesLJQs� Lt KDs beeQ sKoZQ tKDt DQ oYerKDul oI tKe operDtLQJ pDrDmeters mLJKt be D JooG step to tDNe.

7Ke use oI tKe KLJK seleFtLYLty FDtDlyst +5 ��� DlloZs proILtDbLlLty to tKe FombLQeG ZLtK D reGuFtLoQ LQ &22 
emLssLoQs to Jet tKe best oI botK ZorlGs. 7KLs Ls eYeQ more GetermLQLQJ ZKeQ DpplyLQJ D prLFe Ior &22� ZKLFK 
ZLll be probDbly D prDFtLFe ZorlGZLGe oQ tKe sKort- or mLG-term� sLJQLILFDQtly moGLIyLQJ LQYestmeQt GeFLsLoQs. 

It KDs Dlso beeQ sKoZQ tKDt GeFreDsLQJ tKe splLtter operDtLQJ pressure DQG GeFreDsLQJ tKe splLtter reIlu[ to IeeG 
rDtLo Dre probDbly tKe ILrst DFtLoQs to FoQsLGer to GeFreDse tKe utLlLty�&22 bLll. 7KLs Ls sLte-GepeQGDQt DQG tKe 
optLmum pDrDmeters KDYe to be set FDse-by-FDse. 

IQ D FDse-by-FDse settLQJ sFeQDrLo� GLJLtDlL]DtLoQ beFomes D poZerIul tool to GeILQe tKe optLmum pDrDmeters� 
GemoQstrDtLQJ tKDt DQ LQteJrDteG oIIer Ls JDLQLQJ LQ LmportDQFe DQG tKDt D FDtDlytLF solutLoQ� oQly by LtselI� Ls Qo 
loQJer LQ posLtLoQ to respoQG to reILQers LQterests. 

2tKer sFeQDrLos� FoQsLGerLQJ FDpLtDl e[peQses� ZoulG leDG to better optLmL]eG sFKemes. 7KLs FDQ be DFKLeYeG by 
meDQs oI D reYDmp� LQ tKe FDse oI e[LstLQJ uQLts� or by tKe LmplemeQtDtLoQ oI lDtest stDte oI tKe Drt GesLJQ� Ior 
JrDssroot uQLts.

5eIerences�  
>1@ 727$/� *ettLQJ to 1et =ero� 5eport� Sept 2020� >2@Kttps���ZZZ.bp.Fom�eQ�JlobDl�ForporDte�QeZs-DQG-
LQsLJKts�press-releDses�bp-reYLses-loQJ-term-prLFe-DssumptLoQs.Ktml



Natural Gas )ueling tKe &lean Energy Transition

Share of natural gas in India’s energy mix is of ~6.7% as against ~24.7% global average. Efforts are being made 
to increase natural gas production while also creating import infrastructure to meet the growing domestic 
demand. Increasing the share of gas from 6.7% to 15% means a significant jump to approx. 600 MMSCMD of 
gas market from current level of 148 MMSCMD assuming an increase of 1.6 times in country’s primary energy 
basket reaching from present 800 mtoe to 1300mtoe by 2030.1It is estimated by 2030 domestic gas production 
is expected to be around 150 to 200 MMSCMD, while the balance is expected to be met through imports.2

The gas consumption pattern in India is given below (fig. are in MMSCMD):

Role of Natural Gas in India’s Energy Transition and 
Decarbonization
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Figure 1: India Sectoral Gas Consumption, PPAC

From the consumption pattern shown above it is observed that the yearly average of growth of gas market is 
~4% in last 5 years. Out of total 154 MMSCMD, 45% of the gas comes from domestic sources while rest 54% is 
imported LNG and majority of growth has come from CGD and refinery segment during last 5 years.3 Pricing 
and affordability are the key challenges for India as anchor consumers - Power and Fertilizer, and emerging 
sectors such as CGD are price-sensitive.
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Hon’ble Prime Minister Shri Narendra Modi has clearly envisaged a cleaner, greener and more inclusive future 
for India by placing “accelerating our efforts to move towards gas-based economy” at top of the seven 
elements of India’s energy sector vision.

India is on the path of achieving most of the COP 21 climate change goals set for 2030 while bringing forth 
renewable energy as the first pillar of decarbonization. Gas needs to be looked upon as second pillar of 
decarbonization given the qualities it has in the form of transition fuel and the possibility of infrastructure 
utilization for transportation of less carbon intensive fuels. Natural Gas is also poised to balance twin objectives 
of providing energy for growth of the nation and standing tall on climate objectives of the country. According 
to IGU estimates, in coming decade gas will continue to be critical to the future of energy, joining renewable 
electricity in form of pillar for decarbonization.

Natural Gas� EPission and its role Decarbonization

Natural gas is the least carbon intensive fossil fuel; unlike other carbon-based fuels, natural gas has a high 
hydrogen/carbon ratio and therefore emits less carbon dioxide for a given quantity of energy consumed. 
Natural gas is a cleaner burning fuel than coal or oil. When burned, it releases up to 50 percent less carbon 
dioxide (CO2) than coal and 20-30 percent less than oil. Natural Gas is widely recognized as a relatively low-
carbon, cost-effective fuel. Use of Natural gas can help to meet CO2-reduction goals as well as reduce 
unhealthy emissions such as NOX, SOX and particulates.4 

The modern economy is powered largely by fossil fuels. Burning fossil fuels produces CO2. Climate change is an 
urgent problem requiring global action to reduce emissions of CO2 and other greenhouse gases (GHGs).

The share in global CO2 emissions from energy use in 2020 from India (7.2%) standing 3rd globally with 
2298MT CO2 emissions.5 Climate change is primarily a problem of too much CO2 in the atmosphere.6Thus, 
confronting climate change depends, in many ways, on adopting new and sustainable energy strategies that 
can meet growing global energy needs while allowing for the stabilization of atmospheric CO2 concentrations 
at safe levels.

Globally, natural gas currently accounts for approximately 8 Gt of the 37 Gt of CO2 produced by the energy 
sector. The reduction of CO2 emissions per unit of energy, an essential requirement of addressing climate 
change, is known as de-carbonization. De-carbonization can be achieved by using less polluting fossil-fuel-
based energy sources.
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Figure �: C2� (mission 7rend, %P Statistical 5eYieZ ���1



According to the Sixth Assessment Report (AR6) by the Intergovernmental Panel on Climate Change released 
this year the world can emit approximately 400 billion tonnes more of carbon dioxide before hitting the 1.5°C 
limit. The world currently emits about 40 GtCO2 annually; the 1.5°C budget is likely to be exhausted in 11.5 
years at 50 per cent likelihood and nine years at 67 per cent likelihood.

Early action on emission reductions is vital to meeting the more ambitious decarbonization goals laid out 
worldwide. In this context, natural gas can play a critical and unique role, particularly in developing economies 
like ours.

Gas needs to be looked upon as second pillar of decarbonization. The idea of decarbonized world today is 
dependent on built-in midstream and downstream infrastructure acting as a backbone for the futuristic 
decarbonization initiatives. Natural Gas plays an important role in short to midterm, using unabated natural 
gas (fossil gas without CCS), and in the longer term as abated (gas with) CCS gas and other low-carbon gases 
and technologies scale up. Investments done so far in unabated natural gas supply chain lays the groundwork 
for a zero-carbon future because the infrastructure can be repurposed.

Natural gas can not only meet growing demand for clean, affordable energy but can also replace coal and oil 
and their associated higher emissions. This substitution toward natural gas can be done relatively quickly, 
requires limited deployment of capital, and has a significant impact on emissions.

DriYers for Natural Gas 8sage in Decarbonization Era

TKe Pain driYers of natural gas use under decarbonization are as folloZs�

9oice of Indian Oil 	 Gas Industry
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� Substitution more polluting fossil fuel: the opportunity to make immediate deep emission reductions by
replacing the higher emitting fuels of coal and oil with natural gas
� Gas Based Power Generation: natural gas to help supply additional demand of electricity for electric
vehicles
� Clean Energy Access: PNG penetration in urban areas can help in replacing LPG and making the latter
available to rural area, thus leading to clean energy access.
� Clean air: use of natural gas in transportation, notably trucks and ships, to help improve air quality
� Hydrogen: natural gas as a feedstock has potential to cater to new market for producing hydrogen (blue
hydrogen) through steam methane reforming in conjunction with carbon capture

According to IHS Markit estimate around 420²550 Bcm per year of additional natural gas³10²15% of current 
global consumption³would be required to meet a cost-optimal pathway for emission reductions in the Asian 
power sector alone, generating between 0.9 and 1.2 gigatons (Gt) of annual carbon dioxide (CO2) reductions.
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Energy LandscaSe of India

India is the third largest energy consumer after China and USA consuming around 764 Million tonnes oil 
equivalent (MTOE). With a share of 5.7 % of world’s primary energy consumption ² India’s energy requirement 
is fulfilled primarily by coal, crude oil, natural gas and renewable energy.

It is projected by BP Energy Outlook that by mid-2020s India will be world’s largest growth market surpassing 
China and will reach primary energy consumption of roughly 1688 Mtoe by 2040 with a global energy 
consumption in 2030 of 8% rising from current level of 5.8%.

India’s per capita energy consumption 23.2 Gigajoules per capita, which is very low compared to world’s 71.4 
Gigajoules per capita and of Asia pacific is 59.6 Gigajoules per capita. On a per capita basis, India’s energy use 
and emissions are less than half the world average, as are other key indicators such as vehicle ownership, steel 
and cement output.

India has so far contributed relatively little to the world’s cumulative greenhouse gas emissions, but with 
growing energy consumption in coming decade, there shall be a relative increase in emission as well. Cleaner 
forms of energy sources shall play a pivotal role in defining nation’s pathways of energy transition.

exploration. Exploration handbook, Halliburton Landmark

Figure �: Primar\ (nerg\ 0i[, %P Statistical reYieZ ���1

Gas NetZorNs 6uSSorting Energy Transition

Government of India is supporting the gas industry in a series of investments across the gas value chain to 
enhance share of natural gas and move towards gas-based economy with long-term investments of over 4 Lakh 
Crores across various sub sectors of natural gas.7 Gas sector offers a multi-pronged solution to India acting as a 
catalyst to other industries, driving wider economic growth.



$ll figures are in 5s. Crores

Figure �: Collated Irom Inputs oI Press 5eleases oI 0oP1G at PI%

National Gas Grid (NGG) is the right tool for ensuring the ¶Energy -ustice’, promoting uniform economic 
growth across India while laying the foundation for downstream industries, ancillary gas-based industries 	 
upcoming CGD networks. The national gas grid (NGG) is expected to expand from the present 18,700 km to 
34,500 km in next few years.

In recent years, India has witnessed 33% growth in regasification capacity - commissioning of LNG terminals at 
Ennore in Tamil Nadu 	 Mundra in Gujarat.

CGD has been identified by India as an important mechanism to combat pollution while offering affordable 
energy to masses. It is expected that with already awarded GAs in the 8th, 9th and 10th round- over 53% of 
geographical area and 70% of population of India will have access to natural gas through CGDs. PNG is 
helping to divert LPG for rural areas which are still dependent on biomass, wood etc. The 11th city gas 
distribution (CGD) authorization round has been launched to expand CGD network particularly in 
Chhattisgarh, Madhya Pradesh, and 9idharba. The developing hydrocarbon infrastructure can also serve as 
backbone for low carbon energy transition especially for the developing countries.
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Gas infrastructure inclusive of pipelines for 
transmission and distribution, storage facilities, 
liquefaction plants, and LNG vessels can also be 
repurposed over time to deliver low-carbon gases. 
Regulations and performance standards can be 
developed to incentivize this transition. Owing to 
above rationale investments in new gas 
infrastructure should be encouraged and considered 
a prebuild of energy carriers for a lower-carbon 
future, enabling the shift to deeper decarbonization.

&onclusion

Natural gas can meet growing demand for clean, 
affordable energy while also replacing coal and oil 
along with their associated higher emissions. Natural 
Gas has a role to play in short to midterm as 
unabated natural gas (fossil gas without CCS), and in 
longer term as abated (gas with) CCS gas. 
Government of India is supporting the gas industry 
in a series of  investments across the gas value chain 

to enhance share of natural gas and move towards 
gas-based economy with long-term investments of 
over 4 Lakh Crores across various sub sectors of 
natural gas.

Gas sector offers a multi-pronged solution to India 
acting as a catalyst to other industries, driving wider 
economic growth. Worldwide midstream and 
downstream infrastructure is the backbone of the 
future decarbonized world. Investments done so far 
in unabated natural gas use lays the groundwork for
a zero-carbon future because the infrastructure can 
be repurposed. Repurposing infrastructure is not an 
easy task and has challenges while requiring 
investments. The costs of conversion may be 
significant but still at a lower cost than new 
investments. Gas needs to be looked upon as second 
pillar of decarbonization given the drivers it has in 
form of transition fuel and its infrastructure 
utilization options for transportation of less carbon 
intensive fuels.
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7KH ZRUOG LV XQGHUJRLQJ DQ HQHUJ\ 
WUDQVIRUPDWLRQ� IURP IRVVLO�EDVHG V\VWHPV WR ORZ 
RU ]HUR�FDUERQ EDVHG HQHUJ\ V\VWHPV� WR UHGXFH 
JOREDO JUHHQKRXVH JDV HPLVVLRQV DQG DYRLG WKH 
PRVW VHYHUH LPSDFWV RI D FKDQJLQJ FOLPDWH� 
%OHQGLQJ ]HUR�FDUERQ K\GURJHQ LQWR WKH QDWXUDO 
JDV JULG LV FRQVLGHUHG D ORJLFDO LQLWLDO VWHS LQ WKH 
HQHUJ\ WUDQVLWLRQ�

Blending Hydrogen into 1atural Gas 

%OHQGLQJ K\GURJHQ ZLWK QDWXUDO JDV KDV DSSHDO 
EHFDXVH WRGD\·V H[WHQVLYH QDWXUDO JDV VWRUDJH DQG 
SLSHOLQH LQIUDVWUXFWXUH FRXOG DOORZ WKH 
GHYHORSPHQW RI K\GURJHQ WR SURFHHG EHIRUH 
LQFXUULQJ WKH FDSLWDO FRVWV³DQG SRWHQWLDOO\ 
OHQJWK\ WLPHOLQH³RI EXLOGLQJ D GHGLFDWHG 
K\GURJHQ QHWZRUN� 7KHUHIRUH� EOHQGLQJ ZLWK 
QDWXUDO JDV FRXOG HQDEOH WKH VFDOLQJ XS RI 
K\GURJHQ LQ YDULRXV QHZ DSSOLFDWLRQV EHIRUH 
FRPPLWPHQWV WR LQIUDVWUXFWXUH DUH PDGH IRU SXUH 
K\GURJHQ� 1HYHUWKHOHVV� WKHUH DUH OLPLWV WR WKH 
SURSRUWLRQ RI K\GURJHQ WKDW PD\ EH EOHQGHG ZLWK 
QDWXUDO JDV� IQ QDWXUDO JDV SLSHOLQHV� EOHQGLQJ 
OLPLWV FDQ UHVXOW IURP WKH ORZHU HQHUJ\ GHQVLW\ E\ 
YROXPH RI K\GURJHQ DQG WKH SRWHQWLDO IRU 
K\GURJHQ WR HPEULWWOH VWHHO� 2Q DYHUDJH� ������ 
K\GURJHQ E\ YROXPH LV IHDVLEOH ZLWKRXW 
LQIUDVWUXFWXUH PRGLILFDWLRQV� EXW LQIUDVWUXFWXUH 
FRPSRQHQWV PD\ YDU\ ZLGHO\ LQ WKHLU WROHUDQFH IRU 
K\GURJHQ �I5(1A ������

Gas- Hydrogen Blending: A Decarbonization Solution
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9RLFH RI IQGLDQ 2LO 	 GDV IQGXVWU\

Sujay Sarkar 
6HQLRU AVVLVWDQW 'LUHFWRU (Gas)

 Federation of Indian Petroleum Industry

+\GURJHQ SURGXFHG IURP UHQHZDEOH� QXFOHDU� RU 
RWKHU UHVRXUFHV FDQ EH LQMHFWHG LQWR QDWXUDO JDV 
SLSHOLQHV� DQG FRQYHQWLRQDO HQG�XVHUV RI QDWXUDO JDV 
FDQ WKHQ XVH WKH EOHQG WR JHQHUDWH KHDW DQG SRZHU� 
)RU ERWK IHHGVWRFN DQG IXHO� LQGXVWULDO FRQVXPHUV RI 
QDWXUDO JDV PD\ KDYH QDUURZ VSHFLILFDWLRQV IRU WKH 
SXULW\ RI WKH JDV PL[WXUH� VR K\GURJHQ EOHQGLQJ 
ZRXOG EH OHVV VXLWDEOH LQ WKHVH SURFHVVHV� 0RUHRYHU� 
EHFDXVH WKH FRVW RI VHSDUDWLQJ K\GURJHQ IURP D 
PL[WXUH ZLWK QDWXUDO JDV LV SURKLELWLYH �I(A ������ 
QDWXUDO JDV EOHQGLQJ IRU WKH VDNH RI SLSHOLQH 
XWLOL]DWLRQ LV QRW VHQVLEOH XQOHVV WKH ILQDO FRQVXPHU LV 
DPHQDEOH WR D EOHQG RI QDWXUDO JDV DQG K\GURJHQ� 
7KH SRZHU VHFWRU DSSHDUV WR EH PRUH IOH[LEOH IRU 
QDWXUDO JDV EOHQGLQJ� ZLWK UHFHQW JDV WXUELQHV 
FRPSDWLEOH ZLWK D VL]DEOH SURSRUWLRQ RI K\GURJHQ� 
)RU H[DPSOH� PRGHUQ JDV WXUELQHV IURP 0LWVXELVKL 
+LWDFKL 3RZHU 6\VWHP �0+36� FDQ XVH ��� K\GURJHQ 
�0+36 ������ 

([SHULPHQWV LQ WKH )UDQFH DQG 8�. VKRZ WKDW D 
PL[WXUH RI ��� PHWKDQH DQG ��� K\GURJHQ FDQ EH 
HIILFLHQWO\ PRYHG LQ D QDWXUDO JDV SLSHOLQH� AV SDUW RI 
D VWXG\ IURP PLG� ���� WR 0DUFK ����� 'XQNLUN� 
)UDQFH� XVHG DQ ��²�� EOHQG WR IXHO ��� KRPHV DQG D 
KRVSLWDO ERLOHU ZLWKRXW DQ\ QHZ HTXLSPHQW DORQJ WKH 
SLSHOLQH RU LQ WKH EXLOGLQJV� 7KH +\'HSOR\ SURMHFW LV 
WKH ILUVW SURJUDPPH LQ 8. WR VXSSO\ K\GURJHQ� LQ WKH 
IRUP RI D EOHQG� DQG WKH ILUVW SKDVH RI +\'HSOR\ VDZ 
��� KRPHV DQG DURXQG �� FRPPHUFLDO EXLOGLQJV RQ D 
FORVHG  QHWZRUN  DW  .HHOH  8QLYHUVLW\  VXFFHVVIXOO\ XVH 



WKH K\GURJHQ EOHQG IRU �� PRQWKV� 7KH VHFRQG 
SKDVH RI EOHQGLQJ XS WR ��� RI K\GURJHQ KDV 
VWDUWHG LQ AXJ·�� RQ D SXEOLF JDV QHWZRUN LQ 
:LQODWRQ IRU ��� KRPHV� D VFKRRO DQG VRPH VPDOO 
EXVLQHVVHV ZKLFK ZLOO FRQWLQXH IRU WKH QH[W �� 
PRQWKV� &XVWRPHU UHVSRQVH KDV EHHQ 
RYHUZKHOPLQJO\ SRVLWLYH DIWHU WKH ILUVW SKDVH RI 
+\'HSOR\� PDLQO\ VLQFH WKH\ KDUGO\ KDG WR GR 
DQ\WKLQJ GXULQJ WKH FKDQJHRYHU� 7KH WKHRU\ WKDW 
ZH FDQ EOHQG K\GURJHQ VDIHO\ ZLWK QDWXUDO JDV LV 
ZHOO HVWDEOLVKHG� DQG WKH ILUVW SKDVH KDV SURYHQ 
WKDW WKHRU\ ZRUNV VDIHO\ LQ SUDFWLFH� ZLWK QR 
LPSDFW RQ WKH ZD\ SHRSOH XVH WKHLU JDV ERLOHUV RU 
FRRNHUV� 

)XUWKHU� WKH QDWXUDO JDV LQIUDVWUXFWXUH FRXOG EH 
UHXVHG ZLWK PLQRU PRGLILFDWLRQV IRU WKH 
WUDQVSRUWDWLRQ DQG VWRUDJH RI K\GURJHQ� 
+\GURJHQ FDQ EH WUDQVSRUWHG DV D JDV LQ KLJK�
SUHVVXUH FRQWDLQHUV� DV D OLTXLG LQ WKHUPR�
LQVXODWHG FRQWDLQHUV� LQ SURFHVVHG IRUP DV 
PHWKDQRO RU DPPRQLD� RU LQ D FKHPLFDO FDUULHU 
PHGLXP� +RZHYHU� WKH PRVW HFRQRPLFDOO\ YLDEOH 
PHWKRG LV YLD SLSHOLQH� ZKHUH D YHU\ KLJK HQHUJ\ 
WUDQVSRUWDWLRQ FDSDFLW\ FDQ EH DFKLHYHG�

PatKZays for Gas- Hydrogen Integration 

7KHUH DUH WKUHH SDWKZD\V IRU WKH LQWHJUDWLRQ RI 
K\GURJHQ LQ WKH H[LVWLQJ JDV LQIUDVWUXFWXUH� 

�L� LQMHFWLRQ RI K\GURJHQ DQG LWV EOHQGLQJ ZLWK 
QDWXUDO JDV LQ WKH H[LVWLQJ JDV LQIUDVWUXFWXUH� 
�LL� GHYHORSPHQW RI D GHGLFDWHG K\GURJHQ 
QHWZRUN WKURXJK FRQYHUVLRQ RI WKH H[LVWLQJ JDV 
LQIUDVWUXFWXUH RU YLD WKH FRQVWUXFWLRQ RI QHZ 
K\GURJHQ LQIUDVWUXFWXUH DQG 
�LLL� PHWKDQDWLRQ� FRQVLVWLQJ RI FDSWXULQJ &2�� 
FRPELQHG ZLWK K\GURJHQ WR SURGXFH H�PHWKDQH� 
LQMHFWHG LQ WKH JDV QHWZRUN� 

7RGD\ WKH JDV LQIUDVWUXFWXUH FDQ DFFRPPRGDWH 
DQ\ IRUP RI ORZ FDUERQ K\GURJHQ� LQGHSHQGHQWO\ 
IURP WKH WHFKQRORJ\ XVHG IRU LWV SURGXFWLRQ� VXFK 
DV HOHFWURO\VLV� JDVLILFDWLRQ RI ELRPDVV� VWHDP 
PHWKDQH UHIRUPLQJ FRPELQHG ZLWK FDSWXUH RI 
&2� HWF�

“The existing gas infrastructure is of very high 
value for the EU Hydrogen Strategy for a 
Climate-Neutral Europe.”
&KristoSK Yon dem BusscKe� &(2� Gascade

AdYantages of Gas- Hydrogen Blending 

�L� %OHQGLQJ UHSUHVHQWV DQ HDV\ HQWU\ SRLQW LQWR WKH 
K\GURJHQ HFRQRP\� DOORZLQJ IRU TXLFN 
GHFHQWUDOL]HG GHSOR\PHQW RI UHQHZDEOH DQG ORZ�
FDUERQ K\GURJHQ WHFKQRORJLHV DV ZHOO DV FHQWUDOL]HG 
SURGXFWLRQ VFDOH�XS� 
�LL� +\GURJHQ EOHQGLQJ FDQ UHGXFH JUHHQKRXVH JDV 
HPLVVLRQV �G+G� ZKHQ SURGXFHG IURP FOHDQ HQHUJ\ 
VRXUFHV
�LLL� %OHQGLQJ FDQ DOVR EH D FRVW�HIIHFWLYH WUDQVLWLRQDO 
RSWLRQ LQ WKRVH UHJLRQV ZLWKRXW SDUDOOHO RU 
GXSOLFDWHG QHWZRUNV� RU ZLWKRXW �SRWHQWLDOO\� 
DYDLODEOH JDV LQIUDVWUXFWXUH FDSDFLW\� ZKLFK FDQ EH 
HDVLO\ UHSXUSRVHG WR K\GURJHQ LQ WKH VKRUW�WHUP�

/imitations on Gas- Hydrogen Blending

%OHQGLQJ PD\ DSSHDU WR EH D VROXWLRQ WR �SDUWLDOO\� 
GHFDUERQL]LQJ WKH JDV JULG� LW DOVR SUHVHQWV VRPH 
VSHFLILF FKDOOHQJHV� %OHQGLQJ LV D OLPLWHG VROXWLRQ DV 
WKH PD[LPXP VKDUH RI K\GURJHQ ZRXOG EH OLPLWHG E\ 
WKH FDSDELOLWLHV RI WKH H[LVWLQJ JDV JULG WR DURXQG 
��� E\ YROXPH� EHIRUH LQFXUULQJ VDIHW\ LVVXHV� 2QFH 
WKDW LV UHDFKHG� WKH RQO\ VROXWLRQ LV WR FRQYHUW WKH 
JULG WR EH ���� K\GURJHQ�UHDG\� AFURVV (XURSH� WKH 
SHUPLWWHG OHYHOV RI K\GURJHQ LQ WKH JDV VXSSO\ YDU\� 
IURP ���� LQ WKH 8. WR XS WR ��� LQ SDUWV RI WKH 
1HWKHUODQGV�

2WKHU PDLQ FKDOOHQJHV FDQ LQFOXGH PHDVXUHPHQW� 
HQHUJ\ FRQYHUVLRQ� SURFHVV JDV FKURPDWRJUDSKV� DQG 
JDV PHWHULQJ� 0RUHRYHU� GLIIHUHQW OHYHOV RI EOHQGLQJ 
PD\ SRVH DQ REVWDFOH WR WKH LQWHURSHUDELOLW\ RI JDV 
QHWZRUNV� AORQJ D SLSHOLQH� WKH IULFWLRQ FDXVHV 
WUDQVSRUWHG JDV WR ORVH SUHVVXUH� &RPSUHVVRU 
VWDWLRQV FRPSHQVDWH IRU WKHVH ORVVHV WR ERRVW WKH 
V\VWHP
V HQHUJ\ WKURXJKSXW� +\GURJHQ KDV D 
VLJQLILFDQWO\ ORZHU PRODU ZHLJKW WKDQ QDWXUDO JDV� D 
SDUDPHWHU IRU WKH FRPPRQO\ XVHG FHQWULIXJDO 
FRPSUHVVRUV� 7KHUHIRUH� H[LVWLQJ FRPSUHVVRUV DUH 
XVXDOO\ QRW IXOO\ RSWLPL]HG IRU EOHQGV� DOWKRXJK 
GLIIHUHQW FRPSUHVVRUV PRGHOV UHDFW GLIIHUHQWO\ WR 
K\GURJHQ EOHQGV� )RU H[DPSOH� 6I(0(16 VWDWHV WKDW� 
ZKHQ VKDUH EHORZ �� � RQO\ OHDGV WR PLQRU FKDQJHV 
RI H[LVWLQJ FRPSUHVVRUV� FRPSUHVVRUV� ZKHQ 
WUDQVSRUWHG D VKDUH RI DERYH �� �� UHTXLUHV LWV 
UHSODFHPHQW� &RPSUHVVRUV WKHPVHOYHV DUH XVXDOO\ 
GULY¥HQ E\ JDV WXUELQHV� 0DQ\ QHZ DQG UHFHQWO\ 
LQVWDOOHG JDV WXUELQHV VKRZ VWURQJ UHVLOLHQFH WRZDUGV 
EOHQGV� +RZHYHU� VRPH JDV WXUELQHV ZRXOG UHTXLUH 
PRGLILFDWLRQV� DQG HTXLSPHQW PDQXIDFWXUHUV DUH 
ZRUNLQJ WR RIIHU DGHTXDWH VROXWLRQV LQ WKH VKRUW 
WHUP�

IQ JHQHUDO� SRVVLEOH HIIHFWV RI K\GURJHQ RQ DOO 
UHOHYDQW PDWHULDOV QHHGV WR EH DVVHVVHG� 

7KH -RXUQDO RI )HGHUDWLRQ RI IQGLDQ 3HWUROHXP IQGXVWU\
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PiSeline caSacity ZKen sZitcKing to Kydrogen

AV WKH HQHUJ\ GHQVLW\ RI K\GURJHQ LV VOLJKWO\ 
ORZHU WKDQ WKDW RI QDWXUDO JDV� WKH VZLWFK IURP 
QDWXUDO JDV WR K\GURJHQ KDV OLWWOH LPSDFW RQ WKH 
FDSDFLW\ RI D SLSHOLQH WR WUDQVSRUW HQHUJ\� :KHQ 
FRPSDULQJ WKH HQHUJ\ IORZ RI WZR JDVHV WKURXJK 
D SLSHOLQH� LW LV QRW RQO\ WKH YROXPH WKDW LV 
LPSRUWDQW EXW DOVR WKH SDUDPHWHUV RI GHQVLW\� 
IORZ YHORFLW\� DQG SUHVVXUH� AV K\GURJHQ KDV D 
GHQVLW\ QLQH WLPHV ORZHU DQG WKUHH WLPHV WKH IORZ 
UDWH RI QDWXUDO JDV� DOPRVW WKUHH WLPHV WKH 
YROXPH RI K\GURJHQ FDQ EH WUDQVSRUWHG LQ WKH 
SLSHOLQH DW WKH VDPH SUHVVXUH� DQG GXULQJ WKH 
VDPH WLPH� 

&ost estimate for tKe conYersion of tKe gas 
infrastructure
7KH XVH RI H[LVWLQJ SLSHOLQH URXWHV HOLPLQDWHV 
OHQJWK\� DQG WLPH�FRQVXPLQJ SODQQLQJ DQG 
DSSURYDO SURFHGXUHV DQG KHQFH WKH 
HVWDEOLVKPHQW RI D K\GURJHQ LQIUDVWUXFWXUH LV 
SRVVLEOH ZLWK OLWWOH  HFRQRPLF HIIRUW� 7KH 
GHYHORSPHQW RI QHZ WHFKQRORJLHV DQG PDWHULDOV 
DOVR IDFH IXQGDPHQWDO FKDOOHQJHV DQG KDYH 
DOUHDG\ EHHQ LQLWLDWHG LQ PDQ\ DUHDV� AJDLQVW WKLV 
EDFNGURS� WKH FRVWV IRU UHWURILWWLQJ WKH OLQHV ² 
LQFOXGLQJ GHFRPPLVVLRQLQJ� ZDWHU SUHVVXUH WHVWV� 
UHSODFHPHQW RI ILWWLQJV DQG EORZHUV DQG 
GLVPDQWOLQJ RI FRQQHFWLRQV� HWF� ² FDQ EH 
HVWLPDWHG DW DURXQG ������ RI D QHZ 
FRQVWUXFWLRQ DFFRUGLQJ WR HVWLPDWHV E\ (XURSHDQ 
JDV WUDQVPLVVLRQ V\VWHP RSHUDWRUV� &RQYHUWLQJ 
WKH FRPSUHVVRU LQIUDVWUXFWXUH WR PD[LPL]H WKH 
IORZ RI HQHUJ\ LQ K\GURJHQ RSHUDWLRQ UHTXLUHV 
DSSUR[LPDWHO\ WKUHH WLPHV WKH FRPSUHVVLRQ 
SHUIRUPDQFH FRPSDUHG WR QDWXUDO JDV RSHUDWLRQ� 
AFFRUGLQJO\� WKH FRPSUHVVLRQ HTXLSPHQW RI D 
K\GURJHQ SLSHOLQH� LQFOXGLQJ WKH GULYHV� ZRXOG EH 
DERXW WKUHH WLPHV WKH FRVW RI D QDWXUDO JDV 
SLSHOLQH�

7ecKnical &onsiderations related to Gas-
Hydrogen Blending 

AV SHU GDV IRU &OLPDWH� (XURSHDQ +\GURJHQ 
%DFNERQH� -XO\ ���� UHSRUW� WKH WHFKQLFDO VWDWH 
DQG FKHPLFDO FRPSRVLWLRQ RI LQIUDVWUXFWXUH 
PDWHULDOV QHHG WR EH FRQVLGHUHG ZKHQ DVVHVVLQJ 
LI H[LVWLQJ SLSHOLQHV FDQ WUDQVSRUW K\GURJHQ� AW 
VWDQGDUG FRQGLWLRQV� PHWKDQH KDV WKUHH WLPHV WKH 
FDORULILF KHDWLQJ YDOXH SHU FXELF PHWHU RI 
K\GURJHQ� 7KH PDLQ HOHPHQWV RI WKH FRQYHUVLRQ 
SURFHVV LQFOXGH� 

9RLFH RI IQGLDQ 2LO 	 GDV IQGXVWU\
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� 7HFKQLFDO FRQGLWLRQV RI JDV SLSHOLQH
� IQWHJULW\ PDQDJHPHQW RI WKH VWHHO SLSHV DQG
ILWWLQJV� AV IRU QDWXUDO JDV SLSHOLQHV� LW LV QHFHVVDU\ 
WR LQVSHFW WKH SLSHOLQH DQG LGHQWLI\ SRVVLEOH FUDFNV 
UHJXODUO\� 
� 7LJKWQHVV RI WKH V\VWHP� LQFOXGLQJ YDOYHV� AV
K\GURJHQ LV D PXFK VPDOOHU PROHFXOH WKDQ 
PHWKDQH� LQWHUQDO DQG H[WHUQDO WLJKWQHVV RI WKH 
V\VWHP QHHGV WR EH DGHTXDWHO\ FHUWLILHG� 
DGGLWLRQDOO\� PDWHULDO XVHG IRU VHDOLQJ QHHGV WR EH 
FKRVHQ DV DSSOLFDEOH WR ZRUN ZLWK K\GURJHQ� 
� 5HSODFHPHQW RI PHDVXULQJ HTXLSPHQW� GDV
FKURPD¥WRJUDSKV KDV WR EH HTXLSSHG ZLWK DQ 
DGGLWLRQDO FROXPQ DEOH WR PHDVXUH K\GURJHQ� L�H�� 
LQ FDVH RI SUHVVXUH WUDQVGXFHUV� GHGLFDWHG 
PHPEUDQHV DEOH WR FRSH ZLWK K\GURJHQ QHHGV WR 
EH XVHG� JDV PHWHUV QHHG WR EH UHDG\ WR RSHUDWH 
ZLWK K\GURJHQ SURSHUO\� 
� 8SJUDGH RI WKH VRIWZDUH� 6RIWZDUH RI WKH IORZ
FRP¥SXWHUV QHHGV WR EH XSJUDGHG� L�H�� FDOFXODWLRQ 
DOJRULWKPV KDYH WR LQFOXGH K\GURJHQ�

5HOHYDQW VWXGLHV LQGLFDWH WKDW LW LV SRVVLEOH WR FRQYHUW 
WKH H[LVWLQJ VWHHO SLSHOLQHV IURP QDWXUDO JDV WR 
K\GURJHQ RSHUDWLRQ WR WKH H[WHQW UHTXLUHG IRU WKH 
UDPS�XS RI D K\GURJHQ LQGXVWU\� 1HYHUWKHOHVV� IXUWKHU 
H[DPLQDWLRQ LV QHHGHG RQ ZKHWKHU WKH RSHUDWLQJ 
SDUDPHWHUV PXVW EH DGMXVWHG IRU FHUWDLQ W\SHV RI VWHHO
DQG RSHUDWLQJ FRQGLWLRQV� IQ ILWWLQJV DQG FRQWURO 
YDOYHV� WKH VXLWDELOLW\ IRU K\GURJHQ RI WKH PHPEUDQHV 
DQG VHDOV XVHG PXVW DOVR EH GHWHUPLQHG� IQ WKH FDVH 
RI VDIHW\ VKXW�RII YDOYHV DQG SUHVVXUH UHJXODWRUV� LW 
PXVW EH FODULILHG LI WKH FRQWURO DQG UHJXODWLQJ 
IXQFWLRQV PXVW EH DGDSWHG IRU WKH IORZ SURSHUWLHV RI 
K\GURJHQ�

6SHFLILF FRQGLWLRQV RI WKH H[LVWLQJ LQIUDVWUXFWXUH ZRXOG 
QHHG WR EH LQVSHFWHG DQG DVVHVVHG DQG WKH UHOHYDQW 
FRGHV DQG UHJXODWLRQV FRQVXOWHG SULRU WR GHWHUPLQLQJ 
LI WKH SLSHOLQHV DUH VXLWDEOH� )RU H[DPSOH� ILWWLQJV 
LQVLGH IXUQDFHV DQG VWRYHV� VXFK DV EXUQHU WLSV� PLJKW 
QHHG WR EH DOWHUHG RU UHSODFHG RU EOHQGHG ZLWK PRUH 
WKDQ ��� K\GURJHQ EHFDXVH� OLNH SXUH K\GURJHQ� 
EOHQGHG JDV EXUQV DW GLIIHUHQW WHPSHUDWXUHV DQG 
UDWHV�

/ong term imSact on tKe gas netZork is not yet 
fully understood
6HYHUDO SURMHFWV ZRUOGZLGH DUH GHPRQVWUDWLQJ EOHQGV 
ZLWK K\GURJHQ FRQFHQWUDWLRQV DV KLJK DV ���� EXW WKH 
ORQJ�WHUP LPSDFW RI K\GURJHQ RQ PDWHULDOV DQG 
HTXLSPHQW LV QRW ZHOO XQGHUVWRRG� ZKLFK PDNHV LW 
FKDOOHQJLQJ IRU XWLOLWLHV DQG LQGXVWU\ WR SODQ DURXQG 
EOHQGLQJ DW D ODUJH VFDOH�



7KH -RXUQDO RI )HGHUDWLRQ RI IQGLDQ 3HWUROHXP IQGXVWU\
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7KH 1DWLRQDO 5HQHZDEOH (QHUJ\ /DERUDWRU\ 
�15(/�� D QDWLRQDO ODERUDWRU\ RI WKH 8�6� 
'HSDUWPHQW RI (QHUJ\ KDV VWDUWHG D QHZ 
FROODERUDWLYH UHVHDUFK DQG GHYHORSPHQW �5	'� 
SURMHFW NQRZQ DV +\%OHQG LQ ���� WR DGGUHVV WKH 
WHFKQLFDO EDUULHUV WR EOHQGLQJ K\GURJHQ LQ 
QDWXUDO JDV SLSHOLQHV DQG LV FDUU\LQJ RXW KLJK�
SULRULW\ UHVHDUFK RQ�

Italy: IWDO\
V ���� �1DWLRQDO +\GURJHQ 6WUDWHJ\ 
3UHOLPLQDU\ GXLGHOLQHV� HQYLVDJH D EOHQG RI �� 
K\GURJHQ LQ WKH JDV JULG E\ ����� DQG E\ ����� WKH 
WDUJHW JRHV WR ���� �0I6(� ������

Australia: 7KH 1HZ 6RXWK :DOHV JRYHUQPHQW KDV VHW 
DQ DVSLUDWLRQDO WDUJHW RI EOHQGLQJ XS WR ��� K\GURJHQ 
LQ WKH JDV QHWZRUN E\ ����� ZKLOH WKH :HVWHUQ 
AXVWUDOLDQ JRYHUQPHQW KDV VHW D JRDO WKDW LWV JDV 
SLSHOLQHV DQG QHWZRUNV FRQWDLQ XS WR ��� UHQHZDEOH 
K\GURJHQ EOHQG E\ ����� 9LFWRULD DQG 6RXWK AXVWUDOLD 
DUH HYDOXDWLQJ WKH SRVVLELOLW\ RI SDUWLDO FRQYHUVLRQ RU 
ORQJHU�WHUP IXOO FRQYHUVLRQ WR ���� K\GURJHQ LQWR 
WKHLU JDV QHWZRUNV�

&Kina: %\ ASULO ����� �� RI &KLQD·V SURYLQFHV DQG 
PXQLFLSDOLWLHV KDG OLVWHG K\GURJHQ DV D NH\ HFRQRPLF 
SULRULW\ RU IRUPXODWHG K\GURJHQ GHYHORSPHQW SODQV� 
7KH SHQLQVXODU SURYLQFH LV KRSLQJ WR EHFRPH D 
K\GURJHQ WUDQVSRUWDWLRQ FRUULGRU E\ ����� EOHQGLQJ 
K\GURJHQ LQWR LWV JDV LQIUDVWUXFWXUH�

Gas- Hydrogen blending oYerYieZ in India

IQ IQGLD
V TXHVW WR SURPRWH K\GURJHQ DV D FOHDQ IXHO 
IRU WKH PRELOLW\ VHFWRU� WKH 0LQLVWU\ RI 5RDG 7UDQVSRUW 
DQG +LJKZD\V �0R57+� LQ 6HSWHPEHU ���� KDV 
QRWLILHG DQ ��� EOHQG RI +\GURJHQ ZLWK &1G �+&1G� 
DV DQ DXWRPRWLYH IXHO� A K\GURJHQ HQULFKHG�
&RPSUHVVHG 1DWXUDO GDV �+&1G� SODQW DQG GLVSHQVLQJ 
VWDWLRQ ZDV VWDUWHG E\ IQGLDQ2LO �I2&/�� IQGUDSUDVWKD 
GDV �IG/� LQ FROODERUDWLRQ ZLWK WKH 'HOKL 7UDQVSRUW 
'HSDUWPHQW �'7&� DQG �� EXVHV LQ 'HOKL DUH SO\LQJ RQ 
+&1G RQ D SLORW EDVLV� %DVHG RQ WKH RXWFRPH RI WKH 
UHVXOW� WKH VDPH VKDOO EH VFDOHG XS DFURVV WKH FRXQWU\
V 
PDMRU FLWLHV�

+&1G LV SUHGLFWHG WR EH WKH ILUVW VWHS WR D K\GURJHQ 
HFRQRP\ DQG FDQ EH XVHG LQ SODFH RI JDVROLQH� GLHVHO 
IXHO�/3G� IWV FRPEXVWLRQ SURGXFHV IHZHU XQGHVLUDEOH 
JDVHV FRPSDUHG WR QRUPDO DXWRPRELOH IXHO� (IIRUWV DUH 
XQGHUZD\ LQ WKH FRXQWU\ WR OHYHUDJH +�&1G DV DQ 
LQWHUPLWWHQW WHFKQRORJ\ LQ D ELJ ZD\ IRU ERWK 
DXWRPRWLYH DQG GRPHVWLF FRRNLQJ DSSOLFDWLRQV�

173&� XQGHU WKH 0LQLVWU\ RI 3RZHU LQ AXJXVW ����� KDV 
IORDWHG D JOREDO ([SUHVVLRQ RI IQWHUHVW �(RI� WR VHW XS D 
3LORW 3URMHFW RQ +\GURJHQ %OHQGLQJ ZLWK 1DWXUDO GDV 
LQ &LW\ GDV 'LVWULEXWLRQ �&G'� 1HWZRUN LQ IQGLD� 7KLV 
SLORW RQ K\GURJHQ EOHQGLQJ ZLWK QDWXUDO JDV ZLOO EH 
WKH ILUVW RI LWV NLQG LQ IQGLD DQG ZLOO H[SORUH WKH YLDELOLW\ 
RI GHFDUERQL]LQJ IQGLD
V QDWXUDO JDV JULG� 
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�L� AUH SLSHOLQHV FRPSDWLEOH ZLWK K\GURJHQ" 
�LL� :KDW DUH WKH FRVWV DQG HQYLURQPHQWDO 
LPSDFWV" 
�LLL� +RZ ZLOO K\GURJHQ EOHQGV DIIHFW DSSOLDQFHV 
DQG RWKHU HTXLSPHQW"

Gas- Hydrogen Blending 7argets by some 
countries

%OHQGLQJ WDUJHWV KDYH EHHQ FRQVLGHUHG DV SDUW RI 
PDQ\ K\GURJHQ VWUDWHJLHV E\ VRPH RI WKH 
FRXQWULHV DV IROORZV�

8S: 7KHUH DUH DSSUR[LPDWHO\ ����� NLORPHWUHV RI 
K\GURJHQ SLSHOLQHV LQ RSHUDWLRQ� DQG IRU 
FRPSDULVRQ� WKHUH DUH RYHU ���� PLOOLRQ NLORPHWUHV 
RI QDWXUDO JDV SLSHOLQHV LQ WKH 86� 7KH IL[HG FRVW 
RI H[SDQGLQJ WKH K\GURJHQ SLSHOLQH QHWZRUN LV D 
EDUULHU� ZKLFK KDV PRWLYDWHG WKH LQYHVWLJDWLRQ RI 
WKH XVH RI QDWXUDO JDV SLSHOLQHV IRU WUDQVSRUWLQJ 
K\GURJHQ LQ WKH FRQWH[W RI WKH FRPPHUFLDO 
SURVSHFWV RI WKH YDULRXV SURGXFWLRQ WHFKQRORJLHV� 
2I FRXUVH� LI QDWXUDO JDV LV XVHG DV D IHHGVWRFN IRU 
EOXH K\GURJHQ SURGXFWLRQ� ZKLFK LV FR�ORFDWHG 
ZLWK HQG�XVH DSSOLFDWLRQV� WKHQ WKH QHHG IRU 
VLJQLILFDQW H[SDQVLRQ RI K\GURJHQ SLSHOLQH 
LQIUDVWUXFWXUH LV UHGXFHG�

8.: 7KH REMHFWLYH RI WKH +\'HSOR\ SURJUDPPH LV 
WR GHPRQVWUDWH WKDW D EOHQG RI K\GURJHQ� XS WR 
��� E\ YROXPH� FDQ EH VDIHO\ GLVWULEXWHG DQG 
XWLOL]HG ZLWKLQ WKH JDV GLVWULEXWLRQ QHWZRUN� %\ 
����� IRXU RI WKH FRXQWU\·V ILYH PDMRU LQGXVWULDO 
FOXVWHUV FRXOG EH FRQQHFWHG WKURXJK WKH SKDVHG 
UHSXUSRVLQJ RI H[LVWLQJ JDV SLSHOLQHV WR IRUP DQ 
LQLWLDO K\GURJHQ EDFNERQH� &XUUHQWO\� RQO\ ���� RI 
WKH JDV LQ WKH 8.·V QHWZRUN RI JDV SLSHOLQHV LV 
DOORZHG WR EH K\GURJHQ� E\ ODZ� 

Portugal: 3RUWXJDO LV FRQVLGHULQJ D K\GURJHQ 
EOHQGLQJ WDUJHW WKDW ULVHV IURP ���� E\ YROXPH 
E\ ���� WR ������ E\ ���� DW ERWK WKH 
WUDQVPLVVLRQ DQG GLVWULEXWLRQ OHYHOV �'G(G� ������ 



&onclusion

7KH JUDGXDO SHQHWUDWLRQ RI K\GURJHQ LQ WKH JDV V\VWHP� LQ DQ RUGHUO\ PDQQHU ZRXOG SHUPLW SROLF\ PDNHUV DQG 
V\VWHP RU SLSHOLQH RSHUDWRUV WR IDFH JUDGXDO FKDOOHQJHV ZLWK WLPH� 7KH FRQYHUVLRQ RI H[LVWLQJ JDV 
LQIUDVWUXFWXUHV WR K\GURJHQ RSHUDWLRQ FDQ DFKLHYH D EUHDNWKURXJK IRU WKH K\GURJHQ LQGXVWU\� ZKLFK ZLOO 
VXSSRUW WKH IXWXUH VXVWDLQDEOH HQHUJ\ VXSSO\ ZLWK UHDVRQDEOH HFRQRPLF HIIRUW DQG XVLQJ H[LVWLQJ LQIUDVWUXFWXUH 
IRU QHZ SXUSRVHV DV ZHOO PDNHV VHQVH LQ WKH OLJKW RI D FLUFXODU HFRQRP\� 

IQ WKLV ZD\� HQHUJ\ WUDQVLWLRQ DQG VHFWRU LQWHJUDWLRQ FDQ EH SURPRWHG FRPSDUDWLYHO\ TXLFNO\ DQG LQH[SHQVLYHO\� 
7KXV� JLYLQJ JDV SLSHOLQHV WKH QHZ SXUSRVH RI WUDQVSRUWLQJ K\GURJHQ LV D UHDOLVWLF SDWK WRZDUG DFKLHYLQJ 
VRXQG HQHUJ\ SROLF\� HQYLURQPHQWDO VWHZDUGVKLS� DQG HFRQRPLF SURVSHULW\� 
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Climate Change is the defining challenge of our 
times. It is directly affecting multiple sectors and 
regions already.  The extreme weather events that 
we have been witnessing in recent months from 
floods in Europe and China, landslides in India to 
wildfires in Australia, Turkey and Greece, heat 
waves in 1orth America, if anything, are stark 
manifestations of this. And, then there are subtle 
changes that are taking place, such as changing 
taste of wine and cultivation of tropical fruits like 
mangoes and avocados in Sicily.

The quest for limiting global temperature rise has 
led to action on multiple levels and fronts.  Energy 
sector, which is responsible for four fifths of the 
carbon emissions is experiencing wide ranging 
changes under the so-called energy transition. :e 
are witnessing renewable energy forms emerge as 
the fastest growing energy source, owing to rapidly 
declining costs. Today, their /eveli]ed Cost of 
Electricity (/C2E) is lower than that of thermal 
source electricity. 2n the other hand, globally, oil, 
which today is the most dominant source of energy 
is expected to see its demand peak in a decade or 
two.

Climate Change is the defining challenge of our times. It is directly affecting multiple sectors and regions 
already.  This article tries to unravel how climate change is affecting the world of finance. Finances and 
financing have an important role in the global fight against climate change and global action for 
climate change along with the efforts to manage the impact of global warming are changing and 
affecting the world of finance in multiple ways.  For private players in global finance, climate change is a 
mixture of risks and opportunities that are largely getting manifested through the overall wave of ESG 
investing.  For the official sector, over and above the mix of risks and opportunities that climate change 
presents, it is also about commitments and policy evolution.

Is Climate Change Changing Global Finance?
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This article attempts to cover how climate change is 
affecting the world of finance. )inance has an 
important role in the global fight against climate 
change and global action for climate change along 
with the efforts to manage the impact of global 
warming are changing and affecting the world of 
finance in multiple ways.  In fact, if one talks to 
insiders of global finance, one finds that 
sustainability (climate action being a sub-set of that) 
is one theme that is getting increasingly embedded 
across the spectrum1. It is getting embedded in the 
public and media relations of the companies, with a 
surge in the number of financial players producing 
annual sustainability reports. And, also getting 
entrenched in their investment decisions, with an all-
encompassing urge to make their portfolios greener 
or at least make them look greener2.

In the global financial sector, the players can be 
broadly divided into private players such as banks, 
financial markets, asset managers, etc. and official 
sector comprising of central banks, Sovereign 
:ealth )unds (S:)s) and developmental banks.  )or 
private  players,  climate  change  is a mixture of risks 
and opportunities, but also is about commitments 
and policy evolution.



The article is divided into 2 parts, Part 1 focuses on private players and Part 2 looks into the official sector.

3art �

7he SXstainable InYesting %andZagon

(SG inYesting or SXstainable inYesting is a trend that is enveloping the entire global financial sector. ESG 
investing is an approach to investing that seeks to incorporate environmental, social and governance factors 
into asset allocation and risk decisions, so as to generate sustainable, long-term financial returns.  There is 
growing evidence that Environmental, Social and Governance (ESG) factors, when integrated into investment 
analysis and portfolio construction, may offer investors potential long-term performance advantages. Carbon 
emissions and management and climate change impact are one the biggest considerations under that ESG 
lens.

Today, the amount of professionally managed portfolios that have integrated key elements of ESG assessments 
exceeds 8SD 1�.5 trillion globally. The growth of ESG-related traded investment products available to 
institutional and retail investors exceeds 8SD 1 trillion and is growing quickly across major financial markets.  
And since 2020, the rush has further amplified.  According to Morningstar, in 41 2021, global flows to ESG 
funds stood at �1��bn, which is more than �.5 times the flows received in 41 2020, which was ��� bn. The 
exuberance for ESG investing is such that according to The Economist, currently on an average two new ESG 
funds are getting launched every day.  Green bonds  are on a rise too, as per Bloomberg in the first half of 
2021, these were issued in 2� currencies and �� countries, which is almost double from 201� levels, when green 
bonds were available in 1� currencies and 2� countries.

However, one needs to be cautious in understanding that ESG funds are not synonymous with investing in 
renewable energy companies or projects, as oil and gas firms are typically not excluded from the major ESG 
funds.  In fact, ESG investing is increasingly being criticised for “greenwashing”, i.e.  climate and other ESG 
credentials of ESG investment are being questioned. A recent study by Paris based B-School EDHEC finds that 
the criteria for stock selection used for building an ESG fund are almost similar to those used by non- ESG 
funds, with climate data accounting for only on an average 12% of determinants of portfolio stock weights. 
There are of course exceptions, for instance, European-focused ESG funds already exclude almost all oil and 
gas investment. And, going forward, IHS Markit expects that top ESG funds (top 10 which account for 50% of 
ESG assets under management) would move progressively away from oil and gas investment in the future. 
Mounting criticism for greenwashing along with greater regulatory watch should only make this push stronger.

7he 5ising Green Stars oI Capital 0arNets

:hile technology stocks are the favourites of the market, green firms are the emerging stars.  S	P Global 
Clean Energy Index has advanced by ��% since the start of 2020. As per The Economist, since -anuary 2020, 
value of shares of Tesla and 1io, E9 makers, have climbed six-fold and nine-fold, respectively. During the same 
period, shares of 2rsted, a Danish windpower producer, have risen by more than a third and shares of Sun5un, 
a solar firm, have trebled. 
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%ig %anNs 	 Financial InstitXtions and Climate 
5isN

An analysis by Bloomberg of 1�0 leading global 
banks, finds that, since the Paris Climate 
Agreement 2015, these banks have given out loans 
to climate friendly projects and green bonds to the 
tune of �1.� trillion. 1ow, this still pales in 
comparison to the amount loaned out to fossil fuel 
industry by this group, which is � times more and 
standing at ��.� trillion during the same period.  
However, the data coming in for 2021 (upto mid 
May 2021) as per analysis by Bloomberg, shows 
that green bonds and loans to renewable projects 
and other climate-friendly ventures stood at �20� 
billion as compared with �1�� billion to businesses 
focused on hydrocarbons. 

Attractiveness of renewable energy projects along 
with their efforts to align the goals of the Paris 
Climate Agreement are driving this change. As per 
IEE)A, globally significant financial institutions with 
assets under management (A8M) or loans 
outstanding larger than 8S�10 billion are 
restricting fossil fuel lending.  2ver 100 of these, 
have announced their divestment from coal 
mining and�or coal-fired power plants.  As regards 
oil and gas, over �5 of these financial institutions 
have either gone in for general exclusion of 
funding of oil and gas firms, or have stopped 
financing oil and gas sector, or have placed 
selective restrictions to highly climate sensitive 
segments such as oil sand 	 arctic drilling. 

Pricing of carbon risks in loans in general is also a 
trend that has emerged. According to a BIS 
:orking Paper�, carbon risks in the syndicated 
loan  market are priced consistently both across 
and within industry sectors ² after the Paris 
Agreement. The aforementioned study finds that 
banks have started to internalise possible risks 
from the transition to a low-carbon economy ² but 
only for the risks captured by the narrowly defined 
scope 1 carbon emissions. The overall carbon 
footprint of firms (including scopes 2 and �) is not 
being priced yet.

7he rise oI Green Fin7ech

Beyond the world of big banks, in the realm of 
start-ups, there has been a surge in climate-
focused )inTech� products and companies.  The idea 
of  these  of  products  and  services  is  to  innovate
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financial services with a focus on creating a green 
world. Stripe, a technology company that provides 
software to accept payments and manage online 
businesses has a climate removal tool that lets 
online businesses redirect some of their proceeds 
to emerging climate technologies, it also allows 
companies to highlight their climate credentials to 
customers. Atmos )inancial offers bank savings 
account that “reverses global warming” by funding 
“clean energy to fight global warming” from the 
deposits, it also offers cash backs on money spent 
on sustainable brands by customers.

Another area where green )intech has a lot of 
potential to play is that of InclXsiYe Green 
Finance �IGF�. Today, global efforts are mostly 
focused on scaling up green finance through the 
capital market and large-scale project finance. 
However, the risks and impacts of climate change 
tend to disproportionately affect poor and 
vulnerable population, such as smallholder 
farmers, fishermen, construction workers. Inclusive 
Green )inance is a rapidly evolving policy 
approach that aims to create more financially 
inclusive  and resilient low carbon communities.  
So, IG) can be seen as an intersection of financial 
inclusion and green finance to achieve effective 
adaptation solutions and in many cases contribute 
to mitigation as well. And, )inTech which is 
transforming both financial inclusion and green 
finance in many meaningful ways already, is 
expected to be a major driving force for  IG)  too. 

7he 'oXble �or triple� Zhamm\ Ior InsXrance 
companies

)or the insurance sector, climate change 
represents two main types of risks- physical risk 	 
transition risk. Physical, i.e. the damage caused by 
extreme weather events, basically affects the 
underwriting side of the business and is rendering 
historical models obsolete with regard to their 
predictions. As per IM)·s Global )inancial Stability 
5eport 201�, insurance claims from natural losses 
have already quadrupled since the 1��0s.  In the 
first half of 2021, insurers were saddled with ��0 
billion in losses caused by natural catastrophes, 
way above the average for pervious ten years at � 
�� billion . The other risk relevant for the insurance 
sector is the transition risk, which affects the 
portfolio of investment of insurance companies, 
which is dominated currently concentrated in the 
old fossil fuels· economy. Transition risk has begun 
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to get priced in, with insurance industry making inroads in shifting its portfolio away from fossil fuels industry. 
In addition to this, there is another form of risk that is emerging, that of “insured emissions”, i.e.  the carbon 
footprint of the companies for which cover is provided. There is growing pressure from policymakers, investors 
and campaigners on insurance companies to reduce their “insured emissions”.

3art �

7he elXsiYe Climate Finance

Climate � Finance   ´Climate Financeµ� In a broad sense, the intersection of climate and finance, the subject 
of this article, can be called climate finance. However, the context in which the term ¶climate finance· is used 
most often, is more granular and has its linkage with the international climate change negotiation processes. 
“Climate finance” refers to money flowing from developed countries (both from public and private sources) to 
developing countries, which is used to help reduce emissions i.e. climate mitigation and increase resilience 
against the negative impacts of climate change, i.e.  climate adaptation.  

Climate finance has been a central element of climate negotiations for almost three decades now.  At C2P 15 at 
Copenhagen in 200�, developed countries had promised to provide �100bn a year in climate finance to 
developing countries by 2020. At C2P21 in Paris, )rance, this goal was extended beyond 2020 through 2025, 
with increase in the annual amount after 2025. However, on the ground, climate finance is currently falling short 
of the �100bn goal and there is lack of transparency regarding the flows. In 201� developed countries provided 
climate finance to the tune ���bn, 21% below the target. Moreover, as per Carbon Brief, it is not yet clear 
whether the target for 2020 has been met, because formal reporting is done retrospectively and because there 
is disagreement over what counts towards the goal. In fact, climate finance target has become a major bone of 
contention in international climate talks.  The recent climate discussions in May--une 2021 to prepare for the 
upcoming and highly crucial C2P 2� at Glasgow were left hanging because of lack of progress on this issue. 

/ooking deeper into climate finance conundrum one finds beyond the actual number of flows, it is 
representative of the commitment by developed countries towards developing countries in helping the latter to 
adapt and mitigate. It is well recogni]ed that �100 bn is way too low in comparison to the amount of climate 
finance actually required. To get a perspective on this, annual adaptation costs alone (not talking about 
mitigation costs�, which at present get most of the climate finance focus) in developing countries are currently 
estimated to be around 8S��0 billion, with the expectation of reaching 8S�1�0²�00 billion in 20�0 and 8S
�2�0²500 billion in 2050 according to 81EP. So, clearly �100 billion is not sufficient and yet   even this amount 
remains elusive. Hence, developing countries are of the view that getting developed countries to firm this up is 
crucial to building trust10 in climate negotiation talks and also vital to the success of C2P 2�11. 

0Xltilateral 'eYelopmental %anNs� Climate Finance 	 %e\ond

Multilateral Development Banks (MDBs) such as :orld Bank, European Investment Bank (EIB), and Asian 
Development Bank (ADB) work as financing institutions that provide long-term financing for various projects 
mostly in developing countries.  Typically, developed countries are amongst the biggest donors for the funds 
loaned out by MDBs and particularly so for their concessional lending. Energy and Environmental Sustainability 
projects are key focus areas for these agencies, among others such as infrastructure, education, etc.
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Two major aspects of funding by MDBs are 
getting redefined by global climate action 
commitments-

First� oI coXrse is the area oI climate Iinance. In 
201�, MDBs had committed 8S � �1.� billion, in 
climate finance, :orld Bank, which is the leading 
financer, spent 2�% of its total spend on climate 
finance in 201�. :orld Bank plans to raise its 
spend on climate finance to �5% by 2025. And 
MDBs collectively, plan to raise their commitment 
to climate finance to at least 8S� �5 billion by 
2025.

7he other is the shiIt in 0'%·s energ\ sector 
Iinancing aZa\ Irom Iossil IXels� In the last 
decade (200�-201�), for instance, ADB had 
pumped in ��2.5 billion into the energy sector 
across Asia.  In its draft energy policy called 
“Supporting /ow Carbon Transition in Asia and 
the Pacific,” released in May 2021, ADB spelt out 
its plan to stop financing any coal mining, new oil, 
and natural gas field exploration as well as drilling 
or extraction activities. Conditional financing to 
natural gas infrastructure projects was however 
kept open, with higher thresholds. Similar is the 
case with other MDBs, although none of these 
have stopped fossil fuel financing completely. 

SoYereign :ealth FXnds�Lagging

Some of the biggest Sovereign :ealth )unds 
(S:)s) have been built from surplus oil export 
revenues- 1orway Government Pension )und 
Global, Abu Dhabi Investment Authority, .uwait 
Investment Authority, Public Investment )und of 
Saudi Arabia, to name a few. 8nlike forex 
reserves, which are invested in short term foreign 
government securities, the time hori]on of 
investments by S:) (which are owned and 
managed investments) is usually medium to long 
term with the objective of inter-temporal income 
stabili]ation. Hence by definition S:)s seem to 
be equipped to handle the risk of climate change, 
which is long term in nature. Moreover, with 
energy transition as a long-term threat to export 
revenues of their governments, investing in green 
portfolios could serve as a means of inter-
temporal income stabili]ation.  <et, their very 
origins in fossil fuel revenues seem to be the 
reason for their lack-lustre performance in this 
area.  S:)s that control close to �� trillion in 
assets, are lagging in their climate focus.  As per a 
study   by   International  )orum  of S:)s (I)S:)),

only � S:)s from a group of �� have more than 10 % 
of their portfolios invested in climate-related 
strategies. :hile, S:)s have invested 8S��.2 billion in 
renewable energy since 2015, it is less than a third of 
the funds invested by these in oil and gas.

Central %anNs� ([panding their realm

Central Banks or Monetary authorities are increasingly 
recogni]ing climate change as an issue that presents 
both risks and opportunities and which has 
implications on their policies and can be influenced by 
their policies. The Bank of England (B2E) has been the 
pioneer in this, with climate change high on its agenda 
since 2015. In -une 2021 the BoE launched its first 
green stress tests of top banks and insurers to assess 
how exposed they are to climate risks. The European 
Central Bank under the leadership of Christine /agarde 
is making headway in this area, with the current 
President having climate change as one her key 
priorities. ECB is currently using supervisory powers to 
force banks to own up to their role in financing 
polluters, and is planning conduct a climate stress test 
similar to that of B2E by 2022. It is learnt that ECB is 
also looking at tailoring monetary policy to favour 
companies working to reduce their carbon footprint or 
to punish polluters, through options such as skewing 
asset purchases12 to favour companies with low 
emissions, modifying rules to make it harder for 
lenders to fund polluting projects. 

Any discussion about Central Banking is incomplete 
without talking about 8S )ederal 5eserve ()ed). 8S )ed 
has joined the 1etwork for Greening the )inancial 
System (1G)S), an international group exploring ways 
to build climate risk into bank management, 
supervision and regulation. )ed has begun conducting 
more research on the economic implications of climate 
change. However, it has been reluctant to go as far as 
other central banks such as ECB and B2E on climate 
change, with policies to tackle climate change seen 
largely as an area to be addressed by elected officials. 

Talking about India, 5BI joined the 1G)S in April 2021, 
however, has refrained from explicitly expressing a 
desire to re-examine its own monetary policy 
framework or indicating whether it is moving to 
incorporate climate change policies. 

Besides regulations, voices asking central banks to 
internali]e climate change in their monetary policy and 
inflation  targeting  frameworks  are  emerging. )ormer 
5eserve Bank of India, Governor, 8rjit Patel opines1� 
that since emissions are linked  with  economic  activity

9oice of Indian 2il 	 Gas Industry

29 -uly - September 2021 _ 9ol. 20 Issue �



The -ournal of )ederation of Indian Petroleum Industry

30-uly - September 2021 _ 9ol. 20 Issue �

and climate change poses a risk to output in the short term and  over the long term “ignoring climate risks will 
complicate macroeconomic management, just as overlooking financial risks eventually led to the G)C (Global 
)inancial Crisis)”.

(pilogXe

Despite the financial sector getting on the climate bandwagon, climate finance still falls short of the promised 
amount. )urther, “climate risk is systematically under-priced in financial markets” , with financing of  fossil fuels 
by world·s biggest �0 banks rising  . Criticism for greenwashing in ESG investment points to that fact that there 
is much talk and less work for greening financial portfolios.  Moreover, even with best intentions, given the fact 
that greening of asset portfolios continues to be work in progress, a lot of work in  terms of development of 
standards and best practices remains to be done.

In India too, ESG funds, ESG indices and sustainability reporting by financial players are flourishing, as is 
financing of green projects.  However, despite this, India is facing financial challenges to meet its 1�5 G: 5E 
target. A recent report by a Parliamentary Panel has asked the Indian government to address the issues of non-
performing assets in the sector and focus on attracting international funds to boost growth to raise the 5s. 2.� 
trillion required for installing the balance of 1�5 G: target. 

1. And, of course digitali]ation is the other driver-be it through digital currencies like 
Bitcoin or through )inTech� 2.   Many big financial sector players have even taken  up 
net ]ero targets.� �. A green bond is a fixed-income instrument designed specifically 
to support specific climate-related or environmental projects.� �. The pricing of carbon 
risk in syndicated loans� which risks are priced and why" by Torsten Ehlers, )rank 
Packer and .athrin de Greiff Monetary and BIS Economic Department, -une 2021� 5. A 
syndicated loan, is a loan offered by a group of lenders³referred to as a syndicate³
who work together to provide funds for a single borrower. The borrower can be a 
corporation, a large project, or a sovereign government.� �. Digital )inancial 
Technology� �. )inancial inclusion means that individuals and businesses have access 
to useful and affordable financial products and services that meet their needs ² 
transactions, payments, savings, credit and insurance.� �. As per Swiss 5e AG·s 5eport� 
�. 2ut of the  annual flow of  climate finance mitigation gets ��% allocation, while 
adaptation gets the remaining 2�� 10. According to Saleemul Huq, director of the 
International Centre for Climate Change and Development in Bangladesh, “It isn·t that 
�100 billion is going to solve everything, but �100 billion promised and not delivered 
is going to create distrust.” Source� :5I� 11. C2P2� President Alok Sharma has  said 
that the delivery of the  �totemic 100 billion 8S Dollar� in climate finance from 
developed countries to developing ones to tackle climate change is crucial to the 
success of  C2P2�� 12. ECB·s current asset purchase programme is to the tune of �0 
billion euros per month� 1�. “Central banks must stop pussyfooting on climate”, 8rjit 
Patel, Business Standard 2pinion� 1�. Andrew Bailey, governor of the Bank of England, 
has said that there is increasingly persuasive evidence that climate risk is 
systematically underpriced in financial markets (Source� )T.com)� 15. )ossil fuel 
financing rose from ��00 bn in 201� to ��00 bn in 201�. “Although overall fossil fuel 
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Chaos 5eport 2021
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The world has been blitzed by climate change calamities. Floods, blazing forests, heatwaves, cloudbursts, etc. in 
various parts have broken new records, re-emphasising the urgency of controlling carbon emissions. Fossil fuels 
are the worst nemesis of carbon emissions and climate change.  Countries must monitor and curtail their fossil 
fuel consumption - this may help retard global warming effects, thought inevitable, to the extent possible and 
controllable by human intervention.

India is labelled as the world’s third largest crude oil importer and has historically accorded preferential status to 
fossil fuels to satiate its energy hunger. India’s energy demands are growing rapidly as its population moves from 
low income groups to middle/ high income groups.  Mindful of the global atmosphere, India is painting a 
different picture this time - it is gradually shifting its focus from high emission to low emission fuels such as 
natural gas and renewable energy for its energy needs. This is also in line with India’s commitment at the Climate 
Change Summit (Paris 2015) of reducing greenhouse gas (GHG) emissions by 35 percent over 2005 levels.

If clean energy is not on the pedestal of India’s energy needs in the coming future, it may be among some of the 
largest emitters of GHGs in the world.  To address this, India has been consciously implementing a range of 
energy market reforms to integrate high share of renewable energy sources into its grid. Indian Government is 
determined to rejig its energy mix to increase natural gas component from current levels of 6.5 - 7% to 15% by 
2030 and by 2050 it is likely that renewable energy sources would dominate India’s energy matrix.  A broad 
overview of India’s current vis-à-vis expected energy basket is given below:1  
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Needless to say, India’s move towards clean fuels will not only brace its commitment to the Paris Accord but will 
also ameliorate the fiscal pressure cast by import of fossil fuels on India’s national budget.



Sustainable $lternatiYe 7oZards $ffordable 
7ransportation �S$7$7� scheme

One of the avant-garde initiatives that embodies 
Indian Government’s intentions and ambitions is 
the SATAT scheme which envisages setting up 
5,000 Compressed BioGas (CBG) units across the 
country to produce 15 million tonnes of CBG by 
2023.  This initiative can attract investments worth 
Rs 2 trillion as per former Oil Minister Mr. 
Dharmendra Pradhan.

:hat is C%G 

CBG consists of mainly methane (more than 90%) 
and other gases like carbon dioxide (less than 4%), 
etc. and is produced by anaerobic digestion of 
biomass and waste sources like agricultural 
residue, cattle dung, sugarcane press mud, 
municipal solid waste, etc.  Once biogas is purified 
(process of removing of hydrogen sulphide, carbon 
dioxide, water vapor), its methane content crosses 
the 90% mark.  Purified biogas is compressed and 
filled in high pressure cylindrical vessels which is 
called CBG.

CBG is like CNG which means CBG has potential to 
easily replace CNG as an alternative renewable 
transport, industrial and commercial fuel.  In fact, 
Ministry of Road Transport and Highways has 
already permitted usage of CBG for motor vehicles 
as an alternate to CNG – ie vehicles running on 
CNG can be straightway be filled with CBG without 
any modifications.

Composition and calorific value akin to CNG makes 
CBG a lucrative clean fuel not only for 
manufacturers but also consumers.  CBG can be 
seamlessly integrated in various sectors with little 
or no structural change to existing infrastructure 
and technologies.

Scheme modus operandi

PSU Oil Marketing Companies (OMCs) act as one 
of the cornerstones in the SATAT scheme.  OMCs 
invite expression of interest (EOI) from desirous 
entrepreneurs to set up CBG plants and supply 
CBG for sale as automotive & industrial fuel to  
OMCs. OMCs also  play a crucial role in the 
marketing and sale of CBG produced by the 
entrepreneurs.

The country has a strong network of 1,500 CNG 
stations which currently serves about 32 lakh gas-
based vehicles2 – this is a huge leverage point for 
the OMCs to market the green transport fuel 
alternative. 

CBG plants are proposed to be set up mainly 
through independent entrepreneurs.  As the 
daunting task of marketing and sale of CBG is 
addressed by OMCs, the Plant owners can 
concentrate on the planning, preparation, 
engineering and executing of the project, including 
storage of raw material, operation and 
maintenance of the plant, maintaining final 
product output quantity and quality and managing 
the by-products & wastes from the plant.

Some key scheme enablers are 
► In addition to offtake and marketing of CBG,
OMCs offer assured long-term pricing to plant 
owners under contracts

► Central financial assistance of up to Rs 10 crore
per project has been notified by Ministry of New 
and Renewable Energy (MNRE)

► CBG plants have been accorded “priority sector
lending” categorisation by Reserve Bank of India

► Government is working towards synchronization
of CGB with City Gas Distribution (CGD) pipelines 
for seamless evacuation and sale / distribution of 
CBG. Integration of CBG with CGD will address 
structural / infrastructural issues associated with 
sale of CBG

► Banks like State Bank of India and Bank of
Baroda have dedicated financing for CBG plants to 
be set up under SATAT

► CBG plant owners are required to offer nominal
bank guarantee

► Invoices raised by plant owners are required to
be cleared fortnightly

► Plant owners have the liberty to sell excess CBG
to consumers other than OMCs, if they so desire

Voice of Indian Oil & Gas Industry
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7a[ incentiYes for C%G 3lant OZners�

Impact of the above scheme enablers is amplified 
by various incentive available to CBG plant owners 
under the Indian tax regimes.



1. 100% profit linked deductions for 5 years – this
incentive provides that the profits earned by 
the entrepreneur is not subject to tax for the 
initial five years. While the profits are exempt 
from taxation, the entrepreneur is still subject 
to Minimum Alternate Tax (MAT),

2. Concessional corporate tax rate of 17.16%
would be eligible for companies owning
biogas plant, if they are incorporated after 1
October 2019 and begins manufacturing on or
before 31 March 2023, subject to fulfilment of
certain conditions.,

3. special incentives for eligible start-ups which
also includes full deduction on profits for 3
years, subject to meeting certain conditions.

On indirect tax front, CBG Plant Owners in 
addition to input tax credit optimization can 
explore benefits under Manufacturing and other 
Operations Warehouse Regulations, 2019 for 
deferment of custom duty on capital goods 
imported.

To promote the CBG initiative, the state and 
central governments offer investment subsidy (net 
SGST reimbursement), interest subsidy, stamp & 
electricity duty exemptions, etc.  Further, MSMEs 
can explore added incentives such as interest 
subvention, collateral free loans.  

Recommendations

Exemplar as the scheme may be, it appears there 
is substantial work due in making CBG a preferred 
substitute of CNG.  There is growing discourse in 
the industry about CBG, but full-scale production 
and usage is yet to be witnessed.

The scheme was introduced in October 2018 but 
as of May 2021, efforts seem to have translated 
into only 1550 issued LOIs, little over 10 
commissioned CBG plants and 1369 tonnes of 
sold CBG.

These numbers don’t even compare of the 
aspirational targets of the government.  It is 
incontrovertible that CBG still requires emphasised 
and energetic actions from the authorities before 
it becomes one of the mainstream fuels.

One of the fundamental adjustments that can be 
considered is assured off-take from CBG Plant 
Owners to a certain extent – this may be in the 
form of tailored take-or pay arrangement.  
Currently the OMCs do not guarantee off-take of 
CBG produced – they will only “endeavour” to 
offtake.

While there are incentives for CBG plant owners 
under the scheme and tax regimes, entrepreneurs 
still have to cough-up substantial upfront 
investment which is marred by long gestation 
period required in setting up the plant on a 
sizable land.  Inflation and interest rates haven’t 
been at their best for entrepreneurs.  Considering 
the current market situation and the need to 
promote the scheme, the government may 
consider providing assured interest subsidies at 
least in the initial years.

Entrepreneurs already operating anywhere in the 
CBG value chain may consider collaboration with 
other Indian or Foreign companies to share 
financial commitments and gain technological 
edge.

Biomass is available in abundance in the country.  
If harnessed consciously, this renewable energy 
could take centre stage in India’s growth story 
providing lasting prosperity, greater energy 
security and realising Prime Minister’s vision of 
enhancing farmers’ income, rural employment, 
and entrepreneurship.

What is considered waste today can truly 
transform India’s energy landscape.
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1 Source: BP Energy Outlook 2020 edition
2 https://iocl.com/pages/satat-overview
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34 -XO\ � 6HSWHPEHU ���� _ 9RO� �� ,VVXH �

9RLFH RI ,QGLDQ 2LO 	 *DV ,QGXVWU\

3URMeFt 2veUvieZ 

0F'HUPRWW·V VFRSH RI ZRUN IRU 5HOLDQFH ,QGXVWULHV /LPLWHG .*�'� 3URMHFW� RII 
WKH HDVW FRDVW RI ,QGLD� ZDV WR SODQ� HQJLQHHU� GHVLJQ� SURFXUH QRQ�FRPSDQ\�
IXUQLVKHG PDWHULDOV� IDEULFDWH� WUDQVSRUW� LQVWDOO DQG KRRN�XS� SUH�FRPPLVVLRQ 
DQG SURYLGH FRPPLVVLRQLQJ VXSSRUW IRU WKH VXEVHD IDFLOLWLHV� LQFOXGLQJ 
SLSHOLQHV DQG XPELOLFDO DQG PRGLILFDWLRQV RQ WKH &RQWURO DQG 5LVHU 3ODWIRUP 
�&53�� 

The Project included:
��� NP RI ULJLG IORZOLQHV ��� QR�� UDQJLQJ IURP �µ WR ��µ GLDPHWHU� 
WR EH LQVWDOOHG LQ ZDWHU GHSWK RI XS WR �����P
�� I[n�line stUXFtXUes �3/(7V 	 ,/7V� DQG �� MXPSeUs�
� 66I9 DQG � sXEsea PaniIRlG VWUXFWXUHV LQFOXGLQJ WKHLU 
IRXQGDWLRQV ZLWK PD[LPXP ZHLJKW RI a���07�
��� NP ��� QR�� RI XPELOLFDOV ZLWK GLDPHWHU UDQJH IURP �� PP WR 
��� PP ZHUH LQVWDOOHG LQ VLPLODU ZDWHU GHSWK�
0DMRU EURZQILHOG PRGLILFDWLRQ ZRUN ZDV FDUULHG RXW RQ WKH  
H[LVWLQJ &53 SODWIRUP WR DFFRPPRGDWH SURGXFWLRQ IURP 5 DQG 6 
&OXVWHU ZHOOV DQG FRQQHFW WR WKH H[SRUW WUXQNOLQH *7/� DQG *7/��
7RSVLGH VFRSH LQFOXGHG DVVRFLDWHG PRGLILFDWLRQV WR HOHFWULFDO V\VWHPV� 
FRQWURO V\VWHPV LQFOXGLQJ +,336� IODUH DQG YHQW V\VWHP� IXHO JDV 
V\VWHP� +9$& SDFNDJH� FKHPLFDO LQMHFWLRQ VNLG HWF�

7KH 5 &OXVWHU VXEVHD IDFLOLWLHV LQVWDOODWLRQ ZDV FRPSOHWHG GXULQJ VHFRQG 
TXDUWHU RI ���� DQG &53 PRGLILFDWLRQ ZRUN ZDV FRPSOHWHG GXULQJ IRXUWK 
TXDUWHU ����� 7KH 6 &OXVWHU PDULQH FDPSDLJQ ZDV FDUULHG RXW GXULQJ 
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&Kallenges
2QH RI WKH GHHSHVW SLSHOLQH LQVWDOODWLRQV LQ $VLD
)LUVW HYHU - PRGH LQVWDOODWLRQ RI �� 3/(7 VWUXFWXUHV IRU LQVWDOODWLRQ YHVVHO '/9����
$ ILUVW�RI�LWV�NLQG SLJJ\EDFN SLSHOLQH DQG GXDO 3/(7 ���µ � �µ� LQVWDOODWLRQ DW 
�����P ZDWHU GHSWK
,QVWDOODWLRQ RI �µ SLSHOLQH �RIWHQ WHUPHG DV ´VSDJKHWWLµ LQ WKLV ZDWHU GHSWK�
,QVWDOODWLRQ RI ORQJHVW GXDO ULVHU ���µ � �µ� LQ ,QGLDQ ZDWHUV � ���P ORQJ
/DUJH�GLDPHWHU FRPSRVLWH XPELOLFDO WUDQVSRROLQJ�ORDGRXW DQG RIIVKRUH LQVWDOODWLRQ
6XEVHD SUH�FRPPLVVLRQLQJ DFWLYLWLHV RI SLSHOLQHV DQG XPELOLFDO XVLQJ 529 
RSHUDEOH HTXLSPHQW 	 WHVW VHW XSV
0DLQWDLQHG SURJUHVV WKURXJK WZR VHYHUH F\FORQHV DQG PRQVRRQ VHDVRQ GXULQJ 
H[HFXWLRQ RI PDULQH DFWLYLWLHV�&53 PRGLILFDWLRQ ZRUNV
1RWRULRXV %D\ RI %HQJDO ZHDWKHU FRQGLWLRQV� +LJK VXUIDFH FXUUHQW DQG VXEVHD 
FXUUHQWV DQG F\FORQH DUHD SRVHV FKDOOHQJH WR ZRUN ZLWKLQ OLPLWHG ZRUNDELOLW\ 
ZLQGRZ
1DYLJDWHG FKDOOHQJHV RI &29,'��� DQG HQVXUHG EXVLQHVV FRQWLQXLW\
,PSDFW RQ VXSSO\ FKDLQ DQG ORJLVWLFV GXH WR &29,'��� SDQGHPLF

([eFXtiRn ([FellenFe 
0DLQWDLQHG H[FHOOHQW VDIHW\ UHFRUGV E\ LPSOHPHQWLQJ YDULRXV +6(6 LQLWLDWLYHV� 75$V� FRPPXQLFDWLRQ FDUGV� 
PRFN GULOOV HWF� RYHUDOO� ��� PLOOLRQ /7, IUHH ZRUN KRXUV ZHUH UHFRUGHG� 
������ 75$V ZHUH FRQGXFWHG� ��� +6( LQLWLDWLYHV ZHUH LPSOHPHQWHG� ������ SHUVRQQHO DWWHQGHG +6(6 
LQGXFWLRQ� ��� PRFN GULOOV ZHUH SHUIRUPHG GXULQJ ����� GD\V RI :RUN�
0DLQWDLQHG EHVW�LQ�FODVV TXDOLW\ UHFRUG UHVXOWLQJ LQ H[FHHGLQJ WDUJHW ZHOG UHSDLU UDWH RI ��� �DFWXDO DFKLHYHG 
����� IRU a ������ ZHOG MRLQWV SHUIRUPHG RIIVKRUH GXULQJ VXEVHD SLSHOLQH LQVWDOODWLRQ� 
8SKHOG WKH ,QGLDQ *RYHUQPHQW·V ¶0DNH LQ ,QGLD· LQLWLDWLYH E\ PD[LPL]LQJ WKH ZRUN VFRSH H[HFXWHG LQ ,QGLD�
2YHUDOO� ��� PLOOLRQ ZRUN KRXUV ZHUH H[HFXWHG LQ WKH IDEULFDWLRQ \DUG VHW XS LQ .DNLQDGD� 
1XPEHU RI ORFDO PDQ�SRZHU WUDLQHG DQG GHYHORSHG VNLOOV WR FDUU\ RXW VSHFLDOL]HG DFWLYLWLHV VXFK DV 6XEVHD 
VWUXFWXUDO GHVLJQ FDSDELOLWLHV� 529 WRROLQJ WHFKQLFLDQV� GLPHQVLRQDO FRQWURO H[SHUWV� $XWRPDWLF 87�
&DGHW SURJUDP ZDV LPSOHPHQWHG LQ FRPSOLDQFH ZLWK UHTXLUHPHQW RI *RYHUQPHQW RI ,QGLD
,PSOHPHQWHG D SLJJ\�EDFN ILULQJ OLQH V\VWHP RQERDUG '/9���� WR LPSURYH HIILFLHQF\ GXULQJ ��µ � �µ SLJJ\�
EDFN SLSHOLQHV

7KH -RXUQDO RI )HGHUDWLRQ RI ,QGLDQ 3HWUROHXP ,QGXVWU\
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2YHUDOO� ��� PLOOLRQ ZRUN KRXUV ZHUH H[HFXWHG LQ WKH IDEULFDWLRQ \DUG VHW XS LQ .DNLQDGD� 
1XPEHU RI ORFDO PDQ�SRZHU WUDLQHG DQG GHYHORSHG VNLOOV WR FDUU\ RXW VSHFLDOL]HG DFWLYLWLHV VXFK DV 6XEVHD 
VWUXFWXUDO GHVLJQ FDSDELOLWLHV� 529 WRROLQJ WHFKQLFLDQV� GLPHQVLRQDO FRQWURO H[SHUWV� $XWRPDWLF 87�
&DGHW SURJUDP ZDV LPSOHPHQWHG LQ FRPSOLDQFH ZLWK UHTXLUHPHQW RI *RYHUQPHQW RI ,QGLD

,PSOHPHQWHG D SLJJ\�EDFN ILULQJ OLQH V\VWHP RQERDUG '/9���� WR LPSURYH HIILFLHQF\ GXULQJ ��µ � �µ SLJJ\�
EDFN SLSHOLQHV
%HVSRNH SLJJ\EDFN EORFN GHVLJQ �33��� *ODVV ILEUH UHLQIRUFHG 38 0DWHULDO VHOHFWHG WR DYRLG FRPSUHVVLRQ DW 
XOWUD�GHHSZDWHU GHSWKV� DQG ULJRURXV WHVWLQJ UHJLPH LPSOHPHQWHG WR HQVXUH LQWHJULW\
$XWRPDWLF 8OWUDVRQLF 7HVWLQJ �$87� XVHG IRU WHVWLQJ RI ZHOGHG SLSHOLQH MRLQWV RIIVKRUH DQG 0F'HUPRWW·V LQ�
KRXVH DXWRPDWLF ZHOGLQJ V\VWHP �$:6� XVHG IRU ZHOGLQJ RI OLQHSLSH 
-XPSHU IDEULFDWLRQ DW .DNLQDGD ZDV VXSSRUWHG ZLWK SRVW LQVWDOODWLRQ �' PHWURORJ\� ),7 � 6,7 SHUIRUPHG SULRU 
WR ORDGRXW RI MXPSHUV
)LUVW MXPSHU WULDO ILWWLQJ FDUULHG RXW XVLQJ PRFN 529 DQG VWUXFWXUHV WR HOLPLQDWH DQ\ PLVPDWFK GXULQJ 
RIIVKRUH LQVWDOODWLRQ
&RLO WXELQJ HTXLSPHQW ZDV LQWURGXFHG WR FDUU\ RXW SLSHOLQH SUH�FRPPLVVLRQLQJ� 7KLV LQQRYDWLYH VWHS 
SURYLGHG D KLJKO\ UHOLDEOH DQG HIILFLHQW PHWKRG WR£ SHUIRUP WKHVH RSHUDWLRQV LQ GHHS ZDWHU
0(* VOXJ ZLWK 1LWURJHQ ZDV XVHG IRU �µ SLSHOLQH GHZDWHULQJ WR DYRLG ULVN RI VWXFN SLJ



'XH WR OLPLWDWLRQ RI 0%5� � RI WKH XPELOLFDO ZHUH WUDQVSRUWHG RQ UHHOV IURP 1HZFDVWOH 8. WR .DNLQDGD ,QGLD� 
7UDQVSRROLQJ IURP UHHOV RQ +/9 WR XPELOLFDO LQVWDOODWLRQ YHVVHO �12���� FDURXVHO ZDV FDUULHG RXW DW TXD\VLGH 
LQ .DNLQDGD
([LVWLQJ &53 3ODWIRUP GHVLJQ� EXLOW DQG LQVWDOOHG E\ 0F'HUPRWW LQ �������� UHTXLUHG PRGLILFDWLRQV WR 
DFFRPPRGDWH DGGLWLRQDO JDV
���� 9HVVHO GD\V RIIVKRUH IURP -DQ WR 'HF ���� WR FDUU\ RXW EURZQ�ILHOG PRGLILFDWLRQ ZRUNV RQ &53
%URZQILHOG HQJLQHHULQJ ZDV FDUULHG RXW IURP &KHQQDL RIILFH LQYROYLQJ PXOWLSOH VLWH YLVLWV� �' 0RGHO UHYLHZV� 
FRQVWUXFWDELOLW\ UHYLHZV
([SHUW ZRUNIRUFH ZLWK EURZQILHOG H[HFXWLRQ H[SHULHQFH IURP 'XEDL RIILFH ZDV GHSOR\HG
3UHVVXUL]HG KDELWDWV ZHUH XVHG GXULQJ LQLWLDO ZRUNLQJ RQ OLYH RSHUDWLQJ SODWIRUP 
7R RSHUDWH GXULQJ PRQVRRQ� KHDYH FRPSHQVDWHG JDQJZD\ ZDV GHSOR\HG WR LPSURYH ZRUNDELOLW\

&RviG��� 0anagePent 
1HZ GLJLWDO H[SHULHQFH� UHPRWH ZRUNLQJ�
0D[LPLVHG UHPRWH DXGLWV� YHQGRU DVVLVWDQFH DQG GLDJQRVWLFV WR PLWLJDWH 
FKDOOHQJH SRVHG E\ UHVWULFWHG WUDYHO�
9HVVHO FOHDUDQFHV DQG SHUVRQQHO PRELOLW\ LQFOXGLQJ YLVD DUUDQJHPHQWV ZLWK 
PLQLPXP WR QR GRZQWLPH DFKLHYHG ZLWK WKH SURDFWLYH ORJLVWLFV WHDP ������� 
FUHZ ZLWK �� QDWLRQDOLWLHV ZHUH PRELOL]HG GXULQJ SDQGHPLF SHULRG��
&KDUWHUHG LQWHUQDWLRQDO IOLJKWV WR PRELOL]H ��� SHUVRQQHO IURP YDULRXV 
LQWHUQDWLRQDO ORFDWLRQV�
'HGLFDWHG &29,'��� PDQDJHPHQW WHDP GHSOR\HG WR DGGUHVV ORJLVWLFDO 
FKDOOHQJHV UHVXOWLQJ IURP &29,'��� SDQGHPLF� ,PSOHPHQWHG RQERDUG 
&29,' WHVWLQJ IDFLOLWLHV RQ 0F'HUPRWW·V PDLQ DVVHWV�
6WULQJHQW %LR�EXEEOH � 'HGLFDWHG KRWHOV DQG � RU GHGLFDWHG IORRUV LQ KRWHOV 
IRU TXDUDQWLQLQJ FUHZ� 6HFXULW\ PDQDJHPHQW E\ 0F'HUPRWW�
1R PDMRU RXWEUHDN RQ DQ\ PDULQH YHVVHOV� PDULQH EDVH RU IDEULFDWLRQ \DUG�

7KH -RXUQDO RI )HGHUDWLRQ RI ,QGLDQ 3HWUROHXP ,QGXVWU\
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Digital Initiatives
'HSOR\HG GLJLWDO LQLWLDWLYHV WR GHOLYHU VFKHGXOH DGYDQWDJH DQG FRVW HIILFLHQFLHV
)RU WKH %URZQILHOG H[HFXWLRQ VFRSH� DOO DVSHFWV ZHUH PRGHOHG LQ D �' HQYLURQPHQW DQG FODVK FKHFNV 
SHUIRUPHG LQFOXGLQJ 529 VLPXODWLRQ FKHFNV WR PLWLJDWH ULVNV RIIVKRUH� WKLV LQYROYHG VWDJHG PRGHO UHYLHZV 
ZLWK PXOWLSOH VWDNHKROGHUV DWWHQGLQJ YLUWXDOO\ DFURVV WKH ZRUOG�
5HPRWH GRFXPHQW UHYLHZV DQG SDSHUOHVV DSSURYDO RI GRFXPHQWV�
'LJLWDO SUHVHQFH IRU SUH�FRPP VXSSRUW IURP 9HQGRU WHFK�
�' PHWURORJ\ ZDV SHUIRUPHG IRU DOO VXEVHD MXPSHUV WLH LQ ² WKLV UHVXOWHG LQ IODZOHVV H[HFXWLRQ ZLWKRXW WKH 
QHHG IRU DQ\ UHZRUN
'XH WR WKH SDQGHPLF LQGXFHG ZRUN IURP KRPH PRGH RI RSHUDWLRQ� PDMRU DFWLYLWLHV VXFK DV FRQVWUXFWDELOLW\ 
UHYLHZV � VLWH WHVWLQJ � YHQGRU VXSSRUW GXULQJ VWDUW�XS HWF� ZKLFK W\SLFDOO\ RFFXU LQ SHUVRQ ZHUH SHUIRUPHG 
UHPRWHO\�
),7 WHVWLQJ EHWZHHQ WKH 6XEVHD 0DVWHU &RQWURO 6\VWHP �VXSSOLHG E\ 636 FRQWUDFWRU 2QH 6XE6HD� DQG WKH 
7RSVLGH '&6 �VXSSOLHG E\ ,&66 YHQGRU� W\SLFDOO\ KDSSHQV DW RQH RI WKH IDFLOLWLHV E\ VKLSSLQJ WKH SDQHOV DQG 
FRQQHFWLQJ WKHP ZLWK WKH RWKHU VLGH DQG GHPRQVWUDWLQJ DOO IXQFWLRQDOLWLHV� +RZHYHU� GXH WR WKH SDQGHPLF 
LQGXFHG UHVWULFWLRQV� WKH WHDP FUHDWHG D UHPRWH WHVWLQJ SURWRFRO IRU WKH 6 &OXVWHU VFRSH E\ KDYLQJ D VHULHV 
RI YLUWXDO VHUYHUV DW HLWKHU HQGV� WR VLPXODWH WKH SK\VLFDO LQWHUIDFH DQG FRPSOHWH WKH HQWLUH WHVWLQJ� 7KH 
DFWXDO LQWHJUDWLRQ EHWZHHQ WKH 0&6 DQG '&6 RIIVKRUH ZDV IODZOHVV�



%eneIit RI Digital Initiatives
$V D UHVXOW RI GHWDLOHG UHYLHZ RI �' PRGHO DQG FRQVWUXFWDELOLW\ UHYLHZV� WKH RIIVKRUH LQVWDOODWLRQ ZDV 
IODZOHVV DQG DYRLGHG DQ\ FODVKHV RU UH�ZRUN� 7KLV LV W\SLFDOO\ D KXJH ULVN LQ EURZQILHOG PRGLILFDWLRQ ZRUNV 
RQ DQ RSHUDWLQJ PDQQHG SODWIRUP�
$FFXUDWH PHWURORJ\ GDWD ZDV JDWKHUHG DIWHU LQVWDOODWLRQ RI IORZOLQHV� IDEULFDWLRQ RI MXPSHUV ZDV FDUULHG RXW 
H[DFWO\ SHU SRVW�PHWURORJ\ PHDVXUHPHQWV� WKHUHE\ DYRLGLQJ DQ\ ULVN RI VXEVHD PLVDOLJQPHQW RI MXPSHUV 
GXULQJ LQVWDOODWLRQ�
$YRLGLQJ FODVKHV DQG PLVDOLJQPHQW RIIVKRUH EHQHILWHG WKH SURMHFW E\ DFKLHYLQJ VFKHGXOH FHUWDLQW\�
&29,'��� SDQGHPLF VFKHGXOH ULVNV ZHUH PLWLJDWHG E\ YLUWXDO PHHWLQJV LQFOXGLQJ FRQGXFWLQJ UHYLHZV� 
REWDLQLQJ YHQGRU VXSSRUW UHPRWHO\� LQFOXGLQJ IDFWRU\ LQWHJUDWLRQ WHVW� DVVLVWHG LQ DFKLHYLQJ VFKHGXOH 
EHQHILWV DQG QRW FDXVLQJ LQVXUPRXQWDEOH SURMHFW GHOD\V�

7KH -RXUQDO RI )HGHUDWLRQ RI ,QGLDQ 3HWUROHXP ,QGXVWU\
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DOMESTIC GAS PRODUCTION IN INCREASING TREND



3iSed 1atXral *aV (31*) iV EeinJ Veen aV tKe alternate to L3* Ior doPeVtic cooNinJ� At SreVent� tKere are Pore 
tKan �� LaNKV oI 31* conVXPerV in ,ndia and tKe nXPEerV are riVinJ SroJreVViYel\ ZitK neZ connectionV 
EeinJ Pade eYer\ da\� %\ coPSletion oI ZorN Xnder 31*5%·V ��tK %iddinJ roXnd in ne[t �� \earV� tKe total 
nXPEer oI doPeVtic 31* cXVtoPerV iV eVtiPated to reacK Pore tKan ��� LaNKV�� i�e Pore tKan ��� oI ,ndian 
KoXVeKoldV� 

PNG Stoves– The Next Generation Cooking Stove for 
Domestic Kitchen 
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9oice oI ,ndian 2il & *aV ,ndXVtr\

Manoj Kumar Acharya
Additional Director (S&L)

 Petroleum Conservation Research  Association (PCRA)

+itKerto� doPeVtic 31* conVXPerV are XVinJ a L3* 
VtoYe E\ PodiI\inJ tKe JaV inMector� :itK tKiV 
PodiIication� tKe PodiIied L3* VtoYe ZKen XVed on 
31* VerYice KaV a 7KerPal (IIicienc\ oI 
aSSro[iPatel\ ���� 7KiV act oI PodiIication iV a KXJe 
coPSroPiVe ZKen YieZed in SerVSectiYe oI enerJ\ 
eIIicienc\ and conVerYation oI a SeriVKaEle reVoXrce� 
0oreoYer� tKe act oI taPSerinJ ZitK a Vtandard L3* 
StoYe reVXltV in itV non�coPSliance oI releYant %,S 
VtandardV� 7o PitiJate tKiV anoPal\� a noYel IXel 
eIIicient doPeVtic cooNinJ EXrner dedicated to 31* 
VerYice KaV Eeen deYeloSed and coPPerciali]ed E\ 
3&5A and &S,5�,ndian ,nVtitXte oI 3etroleXP� 
DeKradXn�

L3* & 31* are tZo diIIerent IXelV ZitK diIIerent SK\Vical & cKePical SroSertieV� 7Keoretical VtXd\ on tKe 
intercKanJeaEilit\ oI L3* and 31* indicateV tKat intercKanJeaEilit\ oI IXelV directionall\ deSendV on tKe 
:oEEe 1o� oI tKe JaVVeV and tKe :oEEe 1o� oI JaV deSendV on tKe coPSoVition and SK\VicocKePical 
SroSertieV� Since tKere iV ViJniIicant diIIerence in tKe :oEEe 1XPEer oI L3* and 31* are diIIerent� 31* 
cannot Ee directl\ XVed in tKe L3* VtoYe� AlVo� cKanJinJ VXSSl\ SreVVXre in atPoVSKeric EXrnerV (E\ 
PodiI\inJ tKe inMector) aIIectV tKe IlaPe cKaracteriVticV aV tKe diIIerent EXrninJ Yelocit\ oI JaVeV Pa\ caXVe 
�)laPe LiIt� or �)laVK %acN� dXrinJ aSSlication� 

7Ke neZl\ deYeloSed 31* EXrner coPSriVeV a JaV inMector ZitK a diaPeter VXitaEle Ior inMectinJ 31* in a 
ranJe oI IloZ rateV at a Ii[ed VXSSl\ SreVVXre oI �� PEar� 7Ke inMector iV in aliJnPent ZitK Pi[inJ tXEe and 
Pi[inJ tXEe tKroat KaV Eeen deViJned Ior tKe reTXired SriPar\ aeration to alloZ entrainPent oI air tKXV 
leadinJ to adeTXate air�IXel Pi[inJ� 7Ke Pi[inJ tXEe iV deViJned to SreYent Irictional SreVVXre loVVeV� 7Ke toS 
Sortion oI tKe EXrner Kead KaV SortV ZitK deIined diaPeter to VXSSort KiJK IloZ rate IlaPeV�



7Ke KoleV are on tKe deIined taSered IaceV oI tKe 
Kead to VSread tKe IlaPe in a larJer circXlar area� 
7Ke EXrner Kead and JaV PaniIold KaYe a circXlar 
Eod\ ZitK a central Kole to VXSSort Vecondar\ air 
entrainPent� 7Ke loadinJ KeiJKt KaV Eeen 
oStiPi]ed Ior iPSroYed Keat tranVIer IroP IlaPeV 
to tKe cooNinJ YeVVel XVinJ &oPSXtational )lXid 
D\naPicV (&)D) PodelV� 7Ke neZl\ deYeloSed 
31* EXrner KaV a tKerPal eIIicienc\ oI aroXnd 
��� ZKicK iV aSSro[iPatel\ ������ Pore in 
coPSariVon to tKe PodiIied EXrnerV XVed ZitK 
31*� )XrtKer 31* VtoYeV XVinJ tKeVe IXel eIIicient 
dedicated 31* EXrnerV alVo Peet tKe 
VSeciIicationV oI %,S ����������� SroPXlJated Ior 
31* StoYeV�

AdoStion oI tKiV neZl\ deYeloSed enerJ\ eIIicient 31* VtoYe Zill EeneIit doPeVtic KoXVeKoldV aV Zell aV 
nation aV a ZKole� AV Ser an eVtiPate� tKe nation Zill Ee EeneIitted E\ VaYinJV oI Pore tKan ��� croreV oYer a 
Seriod oI tZo \earV ZitK �� laNK cXVtoPerV adoStinJ tKiV neZ VtoYe�

7Ke PaMor cKallenJe in adoStion oI tKiV neZ tecKnoloJ\ iV lacN oI PaVV aZareneVV� 3&5A KaV Eeen VtriYinJ on 
SroPotinJ tKiV neZl\ deYeloSed 31* VtoYe tKroXJK itV Vocial Pedia caPSaiJn� ZeEVite and 0\JoY SlatIorP� 
3&5A KaV alVo condXcted VePinarV � ZorNVKoSV Ior VtaNeKolderV in PaMor citieV oI ,ndia� inYolYed &*D 
coPSanieV to SroPote tKe VtoYe aPonJ tKeir cXVtoPerV aV Zell aV tKroXJK SXElic diVSla\ at ([KiEitionV and 
YarioXV locationV in 1&5� 7o carr\ IorZard� VcKePeV ViPilar to ´8Malaµ or ´8MMZalaµ Pa\ Ee tKe KarEinJer oI 
cKanJe� )XrtKer� reJXlator\ JXidelineV Ior XVe oI onl\ %,S aSSroYed doPeVtic 31* VtoYe ZoXld alVo KelS XV aV 
a nation in VaYinJ oI natXral JaV and alVo redXcinJ tKe carEon IootSrint oI doPeVtic Vector� 

1 – PNGRB Annual Report 18-19

7KeVe neZl\ deYeloSed 31* VtoYeV KaYe a ViPilar 
looN aV tKat oI coPPerciall\ aYailaEle L3* VtoYe 
and are aYailaEle in YarioXV oStionV ² Steel EaVe � 
*laVV 7oS ZitK ��to�� EXrner conIiJXration�  AV oI 
noZ� ,,3�DeKradXn KaV Pade tKe tecKnoloJ\ 
tranVIer to �� JaV VtoYe PanXIactXrerV in ,ndia Ior 
coPPerciali]ation oI tKe tecKnoloJ\ and �� 
PanXIactXrerV KaYe coPPenced coPPercial 
SrodXction� 7o enVXre aXtKenticit\ oI tKe SrodXct� 
eYer\ JenXine 31* VtoYe PanXIactXred Xnder tKe 
licenVe oI &S,5�,,3 Zill KaYe a XniTXe LoJo in %od\ 
oI VtoYe and KoloJraPV on tKe 0i[inJ tXEe� 7Ke 
LoJo can Ee Vcanned E\ tKe diVtriEXtor and 
cXVtoPer Ior itV aXtKenticit\ YeriIication

7Ke -oXrnal oI )ederation oI ,ndian 3etroleXP ,ndXVtr\
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6hri +ardeep 6ingh 3uri taNes charge of the 0inistr\ of 3etroleuP and
Natural Gas as the CaEinet 0inister
6hri RaPesZar 7eli tooN charge as the 0inister of 6tate in the 0inistr\
Shri Hardeep Singh Puri took over the charge of the Ministry of Petroleum and Natural Gas as the Cabinet 
Minister on �th -uly 2021. Shri Rameswar Teli took charge as the minister of state in the ministry. Shri 
Dharmendra Pradhan, who was holding the charge before the cabinet reshuffle, was also present on the 
occasion.

Oil 	 Gas in 0edia
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As we transform towards a ��Trillion economy, energy availability and consumption will be of paramount 
importance. My focus will be on increasing domestic production of crude and natural gas, in line with the Prime 
Minister·s vision of Aatamnirbhar Bharat.

I will also work towards development of a natural gas�based economy in the country and increase the share of 
natural gas in primary energy mi[ of the country to 1�� by 20�0 as announced by Hon·ble PM.

In the last seven years, under the able guidance of my predecessor Shri Dharmendra Pradhan -ee, a number of 
path�breaking reforms and initiatives have been ushered in the sector. I would strive to take them forward, and 
fulfil the e[pectations of the Prime Minister, our people and the country.µ

Source: PIB

Shri Puri on the occasion made the following 
statement:

´Today, I feel honoured by the trust reposed by 
the Hon·ble Prime Minister, Shri Narendra Modi 
-ee who has made me the Cabinet Minister of 
this important ministry. Shri Dharmendra 
Pradhan -ee·s are big shoes to fill.

The work of this Ministry touches each and every 
citizen in the country directly or indirectly. The 
energy issues in this Ministry have immense 
potential and several challenges. The need to 
adapt to changing times, adopt new technologies 
and to be in consonance with the energy 
transition taking place across the world, provides 
a fascinating opportunity.

Conference on Oil and Gas opportunities in North Eastern Region
Ministry of Petroleum and Natural Gas, Government of India organized an event in Guwahati to showcase 
Upstream Oil & Gas opportunities in North East Region (NER) on 24th September 2021. The plenary session of 
the event was chaired by Union Minister of Petroleum and Natural Gas, Shri Hardeep Singh Puri. Assam Chief 
Minister Dr. Himanta Biswa Sarma, Minister of state for Petroleum and Natural Gas Shri Rameswar Teli and 
Ministers from Sikkim, Arunachal Pradesh, Nagaland, Manipur and Mizoram took part in the event. Secretary 
MoPNG, senior officials of the Central and State Governments, DGH and various stakeholders took part in the 
meeting.



Speaking on the occasion, Shri Puri said that NER, with its abundant natural resources, rich cultural heritage 
and huge opportunities for growth is central to our country·s development agenda. The North�Eastern States 
of India are perceived to be highly prospective based on available geo�scientific information and hence ample 
opportunities for potential oil and gas finds through accelerated e[ploration e[ists in the region.

The -ournal of )ederation of Indian Petroleum Industry
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Shri Puri said that the NER is of strategic importance for India. In line with its intent of rapidly transforming the 
region, the Government of India has undertaken many key initiatives to augment Infrastructure and pace 
economic development.  He mentioned about following key Oil and Gas initiatives in the NER�

1. Oil and Gas ProMects worth Rs 1 lakh Crore are approved and are e[pected to be completed by 202� >MaMor
ProMects� Upstream (2�,000 Crore), NR/ (�0,000 Crore), IGG/ (10,000 Crore), CGD & Others (��,000 Crore)@
2. Special Bidding Round under OA/P for NER with acreages being carved out by Government and offered
with Additional Incentives for attracting Investments
�. Doubling the e[ploration acreage in NER from e[isting �0,000 ST. .ms to �0,000 ST. .ms by 202� (Appro[.
20,000 ST. .ms of area already awarded under OA/P over last � years in NER) 
4. Plans to Double the Oil and Gas production from current � MMTOE to 1� MMTOE by 202�
�. Plans to set up a dedicated service provider hub in NER to support the reTuirement of Oil and Gas Industry
in collaboration with State Governments 
�. Implementation of North East Gas Grid (NEGG) to provide access of natural gas to end�user in north�
eastern region
�. Si[ Geographical Area (GAs) comprising of 1� Districts in the State of Assam and Tripura are on offer under
the 11th Round of CGD Bid Round for developing the City Gas Distribution (CGD) network.

Shri Puri announced that Digboi refinery in Assam will be e[panded. He also assured that the issue of blending 
ethanol with petrol at the refinery level will also be e[plored. 

Shri Puri said that the outlook of E&P business in North East Region is indeed promising. There is a huge 
hydrocarbon potential waiting to be tapped� of the estimated ��00 MMTOE in the North�East, only 2000 
MMTOE has been discovered so far. :ith concerted efforts by industry and governments, oil production is 
e[pected to increase by ��� from 4.11 MMT in 2020�21 to �.�� MMT in ne[t 4 years. Gas production is 
forecasted to more than double from �.0� BCM in 2020�21 to 10.�� BCM in ne[t 4 years.

Calling upon the investors to actively participate in upcoming rounds and become part of the national E&P 
enterprise which is set to gather momentum in the days ahead, Union Minister said that much impetus has 
been given to NER in recent past, which will act as catalyst for the envisaged future growth in the region.

The obMective of the conference was to highlight the portfolio of high�volume Oil and Gas assets of Indian 
Sedimentary  basins,  and  to promote the Bidding Rounds of Hydrocarbon E[ploration and /icensing policy 
and Discovered Small )ield Policy. The event saw enthusiastic participation from Central and State Government, 



leaders of National oil companies, private E&P companies, Service Providers and Academic Institutions.

Theme of event was aligned to Hydrocarbon 9ision 20�0 for north�east India, which is a paradigm shift in 
production and utilization of hydrocarbons to catalyze growth in the North East region and to improving 
standard of living for the people, generating opportunities for the youth and creating a sustainable energy 
secure future.

This was one of biggest E&P sector event of recent time in the region which was e[haustively planned with a 
comprehensive set of presentations and panel discussions touching a gamut of topics pertaining to E&P 
sector.

42 -uly � September 2021 _ 9ol. 20 Issue �

9oice of Indian Oil & Gas Industry

E&P opportunities showcased at the event�

1. OA/P Bid Round 9I� 21 Blocks on offer across 11 sedimentary basins covering a��,�4� ST. .m of area.
Out of 21 Blocks, 1� Blocks are Onland type, 4 Blocks are Shallow :ater type and 2 Blocks are Ultra Deep�
:ater type. 
2. DS) Bid Round� III� �2 Contract areas (with �� discoveries) on offer covering a1���� ST. .m of area with
an estimated in place resource of 2�2 Million Metric tonne of oil eTuivalent.

Source: PIB

30 announces National +\drogen 0ission
Prime Minister Shri Narendra Modi formally announced the launch of a National Hydrogen Mission to 
accelerate plans to generate the carbon�free fuel from renewables as he set a target of 204� for India to 
achieve self�reliance in energy. Delivering his Independence Day address from the ramparts of the Red )ort, 
he said India can achieve self�reliance in energy through a mi[ of a gas�based economy, doping sugarcane 
e[tracted ethanol in petrol and electric mobility. India, he said, spends over Rs 12 lakh crore on energy 
imports every year. :hile India is �� per cent dependent on imports for meeting its oil needs, overseas 
supplies make up for roughly half of the local reTuirement for natural gas. �)or India to progress, for 
Atmanirbhar Bharat, energy independence is necessary,� he said. �India has to take a pledge that it will be 
energy independent by the year we celebrate 100th year of Independence.� The roadmap for that is to 
increase usage of natural gas in the economy, setting up a network for supply of CNG and piped natural gas 
across the country, blending 20 per cent ethanol in petrol and electric mobility, he said. The country has 
achieved the target of 100 gigawatts of renewable energy capacity ahead of the target, Modi added. �I 
announce National Hydrogen Mission,� he said. The target is to make India a global hub for production as 
well as e[port of green hydrogen. �Green hydrogen will give India a Tuantum Mump in achieving its targets,� 
he asserted. The National Hydrogen Mission was first announced in the Union Budget for 2021�22 in )ebruary 
this year. Hydrogen is produced predominantly through Steam Methane Reforming, or SMR, which utilises 
fossils fuels, such as natural gas or coal, and through Proton E[change Membrane Electrolysis, which splits 
water into hydrogen and o[ygen using a current of electricity. Currently, all hydrogen consumed in India 
comes from fossil fuels. By 20�0, three�fourth of all hydrogen is proMected to be green �� produced by 
renewable electricity and electrolysis. Speaking at the 
UrMa Sangam
 conference in March 201�, Prime Minister 
Modi had set a target of cutting India
s oil import dependence from �� per cent in 201��14, to �� per cent by 
2022. Import dependence has, however, only increased. The government is now looking at substituting some 
oil by one that is produced from sugarcane and other bio�materials. It is looking to supply petrol mi[ed with 
20 per cent ethanol by 202��24, up from the current � per cent. 



The Petroleum and Natural Gas Regulatory Board (PNGRB) is seeking to declare more than �0 city gas 
distribution licensed areas, including Delhi, Mumbai and large parts of GuMarat, as common carriers. All the city 
gas areas identified for the purpose have already e[ceeded their e[clusivity period. )or cities like Delhi and 
Mumbai, the e[clusivity period e[pired in 2012, while for many others it ended in the years up to 2021.

The downstream regulator·s move is likely to affect city gas distributors like Indraprastha Gas in Delhi, 
Mahanagar Gas in Mumbai and GuMarat Gas in several cities. Other distributors that will be affected by this 
include Gail Gas, Indian Oil�Adani Gas, Bhagyanagar Gas, Maharashtra Gas, Sabarmati Gas, Central UP Gas, 
Megha Engineering and Infra, Tripura Natural Gas Company, and RaMasthan State Gas. In notices published on 
its website, the regulator has sought comments from stakeholders on the proposed move, which falls under 
Section 20 of the PNGRB Act. The notices carry details of the number of piped gas connections, length of 
pipeline, and CNG compression capacity in each city gas area. After the regulator declares a city gas area as a 
common carrier, the original licensee has to permit about 20� or more of its network capacity for use by other 
suppliers. Declaring city gas areas as common carrier, however, has not been easy for the regulator with 
licensees fiercely contesting past attempts in court. Indraprastha Gas has previously fought PNGRB in court 
over the e[clusivity period.

City gas areas that the PNGRB has identified for common carrier include Bareilly, .anpur, Dewas, .ota, Pune, 
Mathura, .akinada, Sonipat, Meerut, 9iMayawada, Thane, Indore, )irozabad, Hyderabad, Agra, Gandhinagar, 
Gwalior, Agartala, Anand, Surat, Ahmedabad, Hazira, Moradabad, Chandigarh, Allahabad, -hansi, Bengaluru, 
Panipat, Daman, Haridwar, and Belgaum.

Mukesh Ambani, chairman, Reliance Industries /td (RI/) has reiterated his commitment to invest Rs ��,000 crore 
over the ne[t three years in green energy initiatives, including the Dhirubhai Ambani Green Energy Giga 
Comple[ in -amnagar, as the global energy behemoth shifts its focus from hydrocarbons to renewable power. 
Ambani had first made the Rs��,000 crore investment announcement on 24 -une at RI/
s annual general 
meeting. Addressing the International Climate Summit 2021, Ambani said work was underway at a brisk pace to 
develop the �,000�acre giga comple[, which would be one of the world
s largest green energy facilities, and 
that RI/ was on track to become a net�zero carbon company by 20��. �Although the cost of green hydrogen 
energy is currently high, they are e[pected to fall significantly. New technologies are emerging for storage and 
transportation of green hydrogen which will lead to a further reduction in costs,� Ambani said. The government 
is planning to create an enabling green hydrogen ecosystem which will attract investments,� he added.

India has targeted 4�0G: of renewable energy capacity by 20�0, of which RI/ plans to establish and enable at 
least 100G: of solar energy. A significant part of this will come from rooftop solar and decentralised solar 
installations in villages. �This will create a pan�India network of kilowatt and megawatt scale solar energy 
producers who can produce Green Hydrogen for local consumption,� said Ambani, adding that efforts are on 
globally to make green hydrogen the most affordable fuel option by bringing down its cost to initially under �2 
per kg. �Am sure that India can set even more aggressive target of achieving under �1 per kg within a decade. 
This will make India the first country globally to achieve �1 per 1 kilogram in a decade�� the 1�1�1 target for 
Green Hydrogen,� Ambani said. RI/ has been focusing on a shift from oil and gas to new energy at a time when 
global consensus has been building for action against climate change. Energy maMors including Royal Dutch 
Shell, Chevron Corp, and E[[on Mobil Corp are being pushed by environmentally concerned investors to cut 
emissions. As part of RI/
s green energy investment, the oil�to�telecom conglomerate, at a cost of Rs �0,000 
crore, will build an integrated solar photovoltaic module factory, an advanced energy storage giga factory and 
an electrolyser giga factory to manufacture modular electrolysers used for captive production of green 
hydrogen for domestic use as well as for global sale. RI/
s fourth initiative will be the fuel cell giga factory. A 
fuel cell uses o[ygen from the air and hydrogen, to generate electricity.
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Ke )eGerDtLoQ oI IQGLDQ 3etroleum IQGustry �)I3I� LQ DssoFLDtLoQ ZLtK SFottLsK 'eYelopmeQt IQterQDtLoQDl �S'I� 
orJDQL]eG DQ e[FlusLYe ZebLQDr oQ ¶(QerJy 7rDQsLtLoQ- &&S 	 +yGroJeQ oQ 1� July� 2021 oYer YLrtuDl 
plDtIorm. 7Ke ZebLQDr ZDs DLmeG Dt uQGerstDQGLQJ tKe QeZ DQG emerJLQJ FleDQ eQerJy teFKQoloJLes 
espeFLDlly &&S DQG +yGroJeQ. 7Ke teDm oI e[perts MoLQeG Irom SFottLsK 'eYelopmeQt IQterQDtLoQDl �S'I� 
LQFluGeG 0r 3eter *oGIrey� SeQLor 5eJLoQDl $GYLsor� StoreJJD DQG 'r (GrLs JooQDNL� )luLG 3ropertLes ([pert�
7eFKQLFDl /eDG� 1DtLoQDl (QJLQeerLQJ /DborDtory 78V S8'.

EQHUJ\�TUDQVLWLRQ���&&S�	�+\GURJHQ
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0r 3eter *oGIrey represeQts StoreJJD� D FompDQy tKDt e[Lsts to FKDmpLoQ DQG GelLYer 
FDrboQ FDpture DQG storDJe �&&S�� KyGroJeQ� DQG otKer subsurIDFe reQeZDble proMeFts LQ 
tKe 8. DQG LQterQDtLoQDlly to DFFelerDte FDrboQ emLssLoQ reGuFtLoQs. 'r. (GrLs JooQDNL Ls 
)luLG 3ropertLes ([pert�7eFKQLFDl /eDG Dt 7hV Sh' 8. 1DtLoQDl (QJLQeerLQJ /DborDtory. 
+Ls reseDrFK ZorNs KDYe ZoQ seYerDl reseDrFK IuQGs Ds Zell Ds Qumerous 8. DQG 
LQterQDtLoQDl DZDrGs. 

&ommeQFLQJ tKe proFeeGLQJs oI tKe GDy� 0r 7 . SeQJuptD� 'LreFtor ² 
([plorDtLoQ 	 3roGuFtLoQ� )I3I e[teQGeG D ZDrm ZelFome to tKe speDNers DQG 
pDrtLFLpDQts Dt tKe sessLoQ. +e KLJKlLJKteG tKDt tKe oLl DQG JDs FompDQLes FDQ 
use tKese teFKQoloJLes to JeQerDte FleDQ eQerJy by FDpturLQJ tKe FDrboQ� 
FDrboQ seTuestrDtLoQ DQG FDrboQ storDJe. +e IurtKer KLJKlLJKteG tKDt SFotlDQG 
beLQJ FoQQeFteG to 1ortK SeD Ls brLQJLQJ D lot oI teFKQoloJLFDl DGYDQFemeQts 
DQG )I3I ZLll mDNe Lts eQGeDYour to FoQQeFt tKe LQGustrLes betZeeQ tKese tZo 
FouQtrLes Ior DQy poteQtLDl FollDborDtLoQ LQ tKe eQerJy trDQsLtLoQ spDFe.

0r .eYLQ /Lu� +eDG oI $3$& (QerJy� S'I KLJKlLJKteG LQ KLs opeQLQJ DGGress 
tKDt S'I Ls tKe SFottLsK *oYerQmeQt·s IQterQDtLoQDl (FoQomLF $JeQFy ZLtK D 
Fore mLssLoQ to GeYelop� buLlG DQG mDLQtDLQ eIIeFtLYe JlobDl trDGe DQG 
LQYestmeQt pDrtQersKLps DQG Dlso to buLlG D FollDborDtLYe pDrtQersKLp ZLtK )I3I. 
+e IurtKer KLJKlLJKteG tKDt JLYeQ tKe streQJtKs DQG GeptKs oI tKe IQGLD DQG 
SFotlDQG·s petroleum LQGustrLes� tKere Ls D lot to ZorN tKrouJK FolleFtLYe eQerJy 
trDQsLtLoQ LQLtLDtLYes DQG &&S DQG KyGroJeQ ZLll be D Ney pDrt oI tKDt 
FollDborDtLoQ. 

0r 3eter *oGIrey LQ KLs preseQtDtLoQ oQ tKe ´$&251 &&S� +yGroJeQ &luster 3roMeFtµ KLJKlLJKteG tKe mDMor 
mDFro IDFtors GrLYLQJ &&S GeploymeQt. 7Kose Dre � �L� 3olLtLFDl �&lLmDte QeutrDlLty� 1et =ero� &DrboQ buGJets� 
etF.� �LL� (FoQomLF �&DrboQ borGer tD[es� (mLssLoQs trDGLQJ sFKemes� etF� �LLL� SoFLDl �&lLmDte FKDQJe 
moYemeQts� FreDtLQJ polLtLFDl ZLll� etF� �LY� 7eFKQoloJy �&&S Ls proYeQ teFKQoloJy� oQly solutLoQ Ior KeDt DQG 
LQGustry� etF.�. +e meQtLoQeG tKDt $ForQ Ls D loZ-Fost� loZ-rLsN FDrboQ FDpture DQG storDJe �&&S� proMeFt� 
GesLJQeG to be buLlt TuLFNly� tDNLQJ DGYDQtDJe oI e[LstLQJ oLl DQG JDs LQIrDstruFture DQG D Zell uQGerstooG 
oIIsKore &22 storDJe sLte. 7Ke proMeFt Ls loFDteG LQ QortK-eDst SFotlDQG Dt tKe St )erJus *Ds 7ermLQDl ² DQ 
DFtLYe LQGustrLDl sLte� ZKere DrouQG 3�� oI Dll tKe QDturDl JDs useG LQ tKe 8. Fomes oQsKore. 

7Ke Qe[t speDNer 'r. (GrLs JooQDNL tDlNeG Dbout tKe ´7eFKQLFDl DspeFts oI &22 
3roFess StreDms DQG SeTuestrDtLoQ LQ 5eserYoLrsµ. +e poLQteG out tKDt tKe oLl 
DQG JDs LQIrDstruFture suFK Ds subsurIDFe reserYoLrs DQG trDQsportDtLoQ pLpelLQes 
ZKLFK KDYe suLtDble FDpDFLty DQG DbLlLty� FDQ be useG Ior tKe &&S proFesses Ds 
Zell� KoZeYer� tKere Dre some sLJQLILFDQt FKDlleQJes DssoFLDteG ZLtK tKLs 
strDteJy. 7Kese Dre�    �L� $FFurDte &&S IloZ meDsuremeQt� :KeQ Ze FDpture 
&22� some LmpurLtLes suFK Ds KyGroJeQ� metKDQe DQG otKer FompoQeQts 
preseQt mDy JLYe sLJQLILFDQt errors LQ tKe perIormDQFe oI tKe IloZmeters Ior 
DFFurDtely meDsuremeQt oI &22 �LL� SuFK LmpurLtLes mDy FDuse &22 LQGuFeG 
&orrosLoQ problems DQG &22 roFN GLssolutLoQ 	 DssoFLDteG leDNDJe FKDlleQJes.

EVENTS



1�

:KLle brLeILQJ Dbout tKe poteQtLDl &22 leDNDJes Irom tKese storDJe LQIrDstruFtures LQto tKe eQYLroQmeQt� Ke 
meQtLoQeG tKDt DJDLQ use oI D tKermoGyQDmLF moGel FoulG suFFessIully preGLFt Dll suFK beKDYLours. $lso� 
beIore GoLQJ DQy &22 storDJe DQG proMeFts� Ze QeeG to FDreIully FoQsLGer Dll beloZ IDFtors to DYoLG DQy 
FKDlleQJes oI &22 leDNDJe LQto tKLs DtmospKere� �L� 'eptK oI tKe LQMeFtLoQ poLQt pressure �LL� 7emperDture oI tKe 
reserYoLr �LLL� SDlLQLty oI tKe IormDtLoQ oI ZDter or DTuLIer �LY� 3reGLFtLQJ tKe p+ FKDQJes ZKeQ Ze LQMeFt &22  �Y� 
StuGy tKe poteQtLDl IluLG IloZ reDFtLYe trDQsport oI tKe &22 streDms.

7Ke Qe[t seJmeQt oI tKe sessLoQ ZDs DuGLeQFe 4	$. )or tKLs sessLoQ� DQ oYerZKelmLQJ Qumber oI TuestLoQs 
Zere reFeLYeG Irom tKe DuGLeQFe� ZKLFK Dlso stooG testLmoQy to tKe DuGLeQFe LQterest oQ tKe subMeFt. 7Ke oQe 
DQG D KDlI Kour loQJ sessLoQ ZLtQesseG DQ oYerZKelmLQJ pDrtLFLpDtLoQ by oYer 100 pDrtLFLpDQts DFross tKe oLl 
DQG JDs YDlue FKDLQ LQ tKe FouQtry.
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'r. 5 . 0DlKotrD� '* )I3I LQ KLs FlosLQJ remDrNs tKDQNeG speDNers Irom 
S'I Ior FollDborDtLQJ ZLtK )I3I Ior eQerJy trDQsLtLoQ topLF oQ &&S DQG 
KyGroJeQ. +e IurtKer DGGeG tKDt bDseG oQ tKe preseQtDtLoQ DQG 
GLsFussLoQ oQ &&S� some oI our upstreDm FompDQLes DtteQGLQJ tKe 
ZebLQDr FDQ Dlso IoFus to ILQG tKe opportuQLty oI FDpturLQJ DQG storLQJ 
&22 Irom tKe LQGustrLDl belt DloQJ tKe %ombDy KLJK DQG )I3I DQG S'I FDQ 
MoLQtly ZorN DQG FollDborDte LQ tKLs GLreFtLoQ.

SWUHQJWKHQLQJ�N*V�EFRV\VWHP�LQ�,QGLD

)eGerDtLoQ oI IQGLDQ 3etroleum IQGustry �)I3I� DQG SoFLety oI IQGLDQ $utomobLle 0DQuIDFturers �SI$0� MoLQtly 
orJDQL]eG DQ e[FlusLYe VLrtuDl 5ouQGtDble oQ ´([pDQsLoQ oI 1DturDl *Ds VeKLFle �1*V� (Fosystem LQ IQGLDµ oQ 
12 July� 2021. 7Ke rouQGtDble ZDs DLmeG Dt GLsFussLoQs reJDrGLQJ e[pDQGLQJ tKe 1DturDl *Ds eFosystem� 
e[plorLQJ opportuQLtLes Ior FollDborDtLoQ� rDLsLQJ FoQFerQs�Lssues� etF. 7Ke rouQGtDble sDZ DFtLYe pDrtLFLpDtLoQ 
Irom 7op-leYel e[eFutLYes Irom *Ds 	 $uto IQGustrLes.

7Ke speDNers Irom *Ds IQGustry LQFluGeG 0r 3rDmoG 1DrDQJ� 'LreFtor �7eFKQLFDl� ² 3etroQet /1* /tG DQG 0r 
5DmDQ &KDGKD� &(2 ² *$I/ 7Ke speDNers Irom $uto IQGustry Zere 0r $sKLsK &KutDQL� +eDG *oYt 	 3olLFy 
$IIDLrs� 0DrutL Su]uNL IQGLD /tG DQG 0r S .rLsKQDQ� Sr VLFe 3resLGeQt - 3roGuFt 'eYelopmeQt� $sKoN /eylDQG.

&ommeQFLQJ tKe GDy
s proFeeGLQJs� 0r 3rDsKDQt . %DQerMee� ([eFutLYe 
'LreFtor� SI$0 e[teQGeG D ZDrm ZelFome to tKe speDNers DQG 
pDrtLFLpDQts. +e KLJKlLJKteG tKDt tKe *oYerQmeQt oI IQGLD KDs lDLG out 
DQ DmbLtLous plDQ oI e[peQGLQJ tKe &1* 	 /1* LQIrDstruFture DFross 
tKe FouQtry DQG tKLs Ls possLble oQly ZLtK tKe FooperDtLoQ betZeeQ tKe 
*Ds DQG $utomobLle LQGustry leDGersKLp. 

'r. 5 . 0DlKotrD� 'LreFtor *eQerDl� )I3I LQ KLs opeQLQJ remDrNs 
KLJKlLJKteG tKDt 1DturDl JDs KDs beeQ LGeQtLILeG Ds D Iuel Ior reGuFLQJ 
pollutLoQ DQG ZLtK tKe stDrt oI &1* YeKLFles LQ �0·s KDs KelpeG D lot LQ 
reGuFLQJ tKe pollutLoQ LQ FLtLes lLNe 'elKL DQG 0umbDL. +e IurtKer 
DGGeG tKDt 1DturDl JDs YeKLFles ZLll be JoLQJ to plDy D Yery LmportDQt 
role LQ DFKLeYLQJ tKe tDrJet oI 1�� JDs sKDre LQ tKe prLmDry eQerJy 
bDsNet by 2030. IQ orGer to DFKLeYe suFK DmbLtLous tDrJet� tKe JDs 
LQGustry DQG tKe $uto IQGustry KDs to &ollDborDte� &ooperDte DQG 
&oorGLQDte ZLtK eDFK otKer. 



0r. 3rDmoG 1DrDQJ� 'LreFtor �7eFKQLFDl�� 3// LQ KLs preseQtDtLoQ oQ tKe ´/1* 
IQIrDstruFture roDGmDp DFross IQGLDµ empKDsLseG tKDt to LQFreDse sKDre oI 
QDturDl JDs Irom �.3� to 1�� LQ tKe (QerJy bDsNet by 2030� D mDssLYe 
LQIrDstruFture GeYelopmeQt spDQQLQJ 5/1* 7ermLQDls� 1DturDl *Ds 
7rDQsmLssLoQ pLpelLQes DQG &Lty *Ds 'LstrLbutLoQ Ls reTuLreG DQG Dlso D QeeG 
to eQKDQFe IQGLD·s /1* re-JDs LQIrDstruFture to DrouQG 1�0 0073$ 
�FoQsLGerLQJ �0 � utLlL]DtLoQ�. 
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+e KLJKlLJKteG tKDt DpDrt Irom trDGLtLoQDl seFtors� QeZ seJmeQts lLNe /1* Ds DQ DutomotLYe Iuel LQ 0 	 +&V 
SeJmeQt oI VeKLFles� Lts usDJe LQ QoQ-5oDG seJmeQts lLNe 0LQLQJ SeFtor DQG rDLlZDys FoulG tDNe FeQtre stDJe 
LQ JroZtK story oI JDs seFtor LQ tKe FomLQJ IeZ yeDrs.

7Ke Qe[t sessLoQ·s speDNers Zere Irom $uto IQGustry. 0r $sKLsK &KutDQL� 
+eDG *oYt 	 3olLFy $IIDLrs� 0DrutL Su]uNL IQGLD /tG LQIormeG tKDt SI$0 KDs 
FreDteG D Jroup to FollDborDte ZLtK Dll stDNeKolGers� LQFluGLQJ *oYerQmeQt� 
*Ds FompDQLes� FompoQeQt mDNers to IDFLlLtDte KLJKer DGoptLoQ oI QDturDl 
JDs YeKLFles �&1* DQG /1*� LQ IQGLD. 7Ke Jroup represeQts Dll YeKLFle 
seJmeQts �&Drs� 7Kree :Keelers� %uses� +eDYy &ommerFLDl VeKLFles�. 

+e IurtKer LQIormeG tKDt tKere Ls D KuJe Fustomer DFFeptDQFe oI &1* YeKLFles LQ tKe FouQtry DQG ZKereYer 
&1* stDtLoQs KDYe FrLtLFDl mDss� Fustomers KDYe DGopteG 2(0 &1* YeKLFles. 7Kere Ls KuJe uQtDppeG 
poteQtLDl Ior e[poQeQtLDl JroZtK oI &1* YeKLFles LQ tKe FouQtry.

0r S .rLsKQDQ� Sr VLFe 3resLGeQt - 3roGuFt 'eYelopmeQt� $sKoN /eylDQG 
empKDsLseG tKDt tKe QeeG oI tKe Kour Ls to KDYe FleDQer I& eQJLQes- tKDt 
Ls KDYLQJ &leDQ 	 5eQeZDble Iuels� &leDQ FombustLoQ DQG /oZer 
(mLssLoQs DQG LQ tKDt GLreFtLoQ $sKoN /eylDQG Ls ZorNLQJ to eQDble 0ultL 
)uel DGDptDbLlLty. %y LQtroGuFLQJ D spDrN pluJ proYLsLoQ� 0ultL Iuel 
FDpDbLlLty KDs beeQ LQtroGuFeG tKereby brLQJLQJ LQQoYDtLoQ DQG 
DGGressLQJ sustDLQDbLlLty. 

0r 5DmDQ &KDGKD� &(2 ² *$I/ *Ds LQ KLs preseQtDtLoQ oQ tKe ´&1* 
IQIrDstruFture roDGmDp DFross IQGLDµ KLJKlLJKteG �� *roZtK LQ Qumber 
oI &1* YeKLFles Irom 0Dr·1� to 0Dr·20� 2�� *roZtK LQ Qumber oI &1* 
StDtLoQs Irom 0Dr·1� to 0Dr·21� LmproYeG Fost oI oZQersKLp Ior &1* 
YeKLFles ZLtK LQFreDse LQ prLFe oI 3etrol 	 'Lesel DQG 2(0s FomLQJ 
IorZDrG DQG promotLQJ &1* LQ 1*V SpDFe.

7Ke Qe[t seJmeQt oI tKe sessLoQ ZDs tKe GLsFussLoQ DQG LQterDFtLoQ betZeeQ tKe *Ds IQGustry 	 $uto 
IQGustry. 7Ke 2 Kour-loQJ sessLoQ ZLtQesseG oYerZKelmLQJ pDrtLFLpDtLoQ DFross tKe FouQtry
s JDs DQG Duto 
LQGustrLes. SeYerDl Ney Lssues Zere tDNeQ up Ior GLsFussLoQ by tKe pDrtLFLpDtes ZLtK tKe pDQel oI e[perts.

/Dstly� 'r. SDQGeep *DrJ� SI$0 tKDQNeG speDNers Irom tKe *Ds DQG tKe $uto LQGustrLes DQG )I3I Ior 
FollDborDtLQJ ZLtK SI$0 Ior tKe VLrtuDl 5ouQGtDble. 7Ke sessLoQ ZDs brouJKt to DQ eQG� ZLsKLQJ Dll speDNers 
DQG pDrtLFLpDQts tKe best oI KeDltK DQG KDppLQess GurLQJ tKe oQJoLQJ bDttle DJDLQst &2VI'-1�.
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9DrWLND 6KXNOD

6PW. 9DrWLND 6KXNOD KDV DVVXPHG FKDrJH DV &KDLrSHrVRQ 	 MDQDJLQJ DLrHFWRr 
RI (QJLQHHrV ,QGLD /LPLWHG �(,/� Z.H.I. 6HSWHPEHr �� ����. 6PW. 9DrWLND 6KXNOD 
KDV WKH GLVWLQFWLRQ RI EHLQJ WKH ILrVW�HYHr ZRPDQ &	MD RI WKH &RPSDQ\.

$ JrDGXDWH LQ &KHPLFDO (QJLQHHrLQJ IrRP WKH SrHVWLJLRXV ,QGLDQ ,QVWLWXWH RI 
7HFKQRORJ\� .DQSXr� 6PW. 6KXNOD MRLQHG (,/ LQ ���� DQG SRVVHVVHV H[WHQVLYH 
FRQVXOWLQJ H[SHrLHQFH FRPSrLVLQJ DHVLJQ� (QJLQHHrLQJ DQG ,PSOHPHQWDWLRQ RI 
FRPSOH[HV LQ 5HILQLQJ� *DV 3rRFHVVLQJ� 3HWrRFKHPLFDOV� )HrWLOL]HrV HWF. 6KH KDV 
OHG WR WKH VXFFHVVIXO FRPSOHWLRQ RI PDQ\ SrHVWLJLRXV SrRMHFWV IRr FOLHQWV LQ 2LO 
	 *DV DQG 3HWrRFKHPLFDO ,QGXVWr\ ERWK LQ ,QGLD DQG 2YHrVHDV.

9DrWLND 6KXNOD DssXPes FKDrJe Ds &KDLrSersoQ 	 0DQDJLQJ 'LreFWor oI (,/

,Q OLQH ZLWK *RYHrQPHQW RI ,QGLD·V HPSKDVLV RQ GHSOR\LQJ DOWHrQDWLYH IXHO VRXrFHV WR VXSSOHPHQW WKH 
HQHrJ\ rHTXLrHPHQWV RI WKH FRXQWr\� 6PW. 6KXNOD KDV DOVR EHHQ VSHDrKHDGLQJ WKH &RPSDQ\·V LQLWLDWLYHV LQ 
QHZ HQHrJ\ DrHDV OLNH %LR )XHOV� &RDO *DVLILFDWLRQ� :DVWH WR )XHO� +\GrRJHQ (QHrJ\ HWF. 7KHVH LQLWLDWLYHV ZLOO 
QRW RQO\ VWrHQJWKHQ WKH HQHrJ\ LQIrDVWrXFWXrH RI WKH FRXQWr\ EXW ZLOO DOVR SrRPRWH WKH VXVWDLQDELOLW\ 
PLVVLRQ.

6PW. 9DrWLND 6KXNOD·V GLVWLQJXLVKHG FDrHHr LV DGRrQHG ZLWK VHYHrDO SrHVWLJLRXV DFFRODGHV QDPHO\� ILrVW 
3(752)(D :RPDQ ([HFXWLYH $ZDrG� 6&23( ([FHOOHQFH $ZDrG DQG MR3	1* ,QQRYDWLRQ $ZDrG ZLWK KHr 
WHDP.

NEW APPOINTMENTS

$rXQ .XPDr 6LQJK WDNes over Ds &KDLrPDQ DQG 0DQDJLQJ 'LreFWor oI %3&/

Mr. $rXQ .XPDr 6LQJK WRRN FKDrJH DV WKH &KDLrPDQ DQG MDQDJLQJ DLrHFWRr RI 
%3&/ RQ 6HSWHPEHr �� ����. 

$ MHFKDQLFDO (QJLQHHr E\ TXDOLILFDWLRQ� Mr. $rXQ .XPDr 6LQJK ZDV HDrOLHr DLrHFWRr 
�MDrNHWLQJ� RQ WKH %RDrG RI WKH FRPSDQ\� KROGLQJ DGGLWLRQDO FKDrJH RI DLrHFWRr 
�5HILQHrLHV� DQG DLrHFWRr �)LQDQFH�.

,Q KLV PRrH WKDQ �� \HDrV RI H[SHrLHQFH LQ 2LO 	 *DV LQGXVWr\� KH KDV KHDGHG 
%XVLQHVV 8QLWV DQG (QWLWLHV LQ %3&/ VXFK DV 5HWDLO� /3*� 3LSHOLQHV� 6XSSO\ &KDLQ 
2SWLPL]DWLRQ� HWF. +H DOVR KHOG WKH SRVLWLRQ RI 3rHVLGHQW �$IrLFD 	 $XVWrDODVLD� LQ 
%KDrDW 3HWrR5HVRXrFHV /WG.� D ZKROO\ RZQHG 6XEVLGLDr\ RI %3&/� HQJDJHG LQ 
H[SORrDWLRQ RI 2LO 	 *DV� ODrJHO\ RYHrVHDV.

$rXQ .XPDr 6LQJK

+H LV DOVR &KDLrPDQ RI ,QGrDSrDVWKD *DV /WG. D -RLQW 9HQWXrH &*D &RPSDQ\� OLVWHG RQ ,QGLDQ ERXrVHV. +H LV 
DOVR D DLrHFWRr RQ WKH %RDrG RI %KDrDW *DV 5HVRXrFHV /WG� D ZKROO\ RZQHG VXEVLGLDr\ RI %3&/� HQJDJHG LQ 
1DWXrDO *DV EXVLQHVV� RQ WKH %RDrG RI %KDrDW 2PDQ 5HILQHrLHV /LPLWHG� D VXEVLGLDr\ RI %3&/ HQJDJHG LQ 
5HILQLQJ EXVLQHVV� DQG KH rHSrHVHQWV %3&/ RQ WKH ERDrG RI 3HWrRQHW /1* /WG �3//�� D -RLQW 9HQWXrH 
&RPSDQ\� OLVWHG RQ ,QGLDQ ERXrVHV.
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$rvLQG .XPDr

Mr. $rYLQG .XPDr KDV DVVXPHG FKDrJH DV WKH MDQDJLQJ DLrHFWRr RI 
&KHQQDL 3HWrROHXP &RrSRrDWLRQ /WG �&3&/� RQ $XJXVW ��� ����.

Mr. $rYLQG .XPDr KROGV D %DFKHORr·V DHJrHH LQ MHFKDQLFDO (QJLQHHrLQJ.  +H 
DOVR KROGV D MDVWHr·V DHJrHH LQ %XVLQHVV $GPLQLVWrDWLRQ ZLWK VSHFLDOL]DWLRQ LQ 
2SHrDWLRQV MDQDJHPHQW.  +H MRLQHG ,2&/ RQ �rG 2FWREHr ����.  +H KDV JRW 
PRrH WKDQ WKrHH GHFDGHV RI H[SHrLHQFH LQ WKH DrHDV RI (QJLQHHrLQJ� 3rRMHFW 
MDQDJHPHQW� MDWHrLDO 	 &RQWrDFW MDQDJHPHQW DQG LQ 3ODQW 2SHrDWLRQV 	 
MDLQWHQDQFH.  

$rvLQG .XPDr DssXPes FKDrJe Ds 0DQDJLQJ 'LreFWor oI &3&/

Mr. .XPDr ZDV ([HFXWLYH DLrHFWRr DQG 8QLW +HDG RI MDWKXrD 5HILQHr\ LQ ������� DQG ZRrNHG DV ([HFXWLYH 
DLrHFWRr �3rRMHFWV� DW 5HILQHrLHV +HDGTXDrWHrV� 1HZ DHOKL IRr 5HILQHrLHV DLYLVLRQ RI ,2&/ KDQGOLQJ PHJD 
SrRMHFWV LQ 5HILQHrLHV DQG 3HWrRFKHPLFDOV EHIRrH DVVXPLQJ FKDrJH RI MD� &3&/ RQ ��WK $XJXVW ���� DW 
&KHQQDL.

NEW APPOINTMENTS

3DQNDM .XPDr WDNes over Ds 'LreFWor �2IIsKore� oI 21*&

Mr. 3DQNDM .XPDr KDV WDNHQ RYHr FKDrJH RI DLrHFWRr �2IIVKRrH� RI 2LO DQG 1DWXrDO 
*DV &RrSRrDWLRQ �21*&� RQ �WK 6HSWHPEHr� ����. $V DLrHFWRr �2IIVKRrH�� KH LV 
rHVSRQVLEOH IRr WKH HQWLrH JDPXW RI 2IIVKRrH )LHOGV FRQWrLEXWLQJ DrRXQG ��� RI 
2LO DQG ��� RI 1DWXrDO *DV SrRGXFWLRQ RI 21*&.

Mr. .XPDr LV D WKRrRXJK 2LO 	 *DV LQGXVWr\ SrRIHVVLRQDO ZLWK PRrH WKDQ �� \HDrV 
RI H[SHrLHQFH DFrRVV 21*&·V EXVLQHVV IXQFWLRQV YDr\LQJ IrRP 2SHrDWLRQV 
MDQDJHPHQW RI 2IIVKRrH DQG 2QVKRrH ILHOGV� :HOO (QJLQHHrLQJ� -RLQW 9HQWXrH 
MDQDJHPHQW� &RrSRrDWH 6WrDWHJLF MDQDJHPHQW DQG $VVHW MDQDJHPHQW.

+H KROGV D %DFKHORr·V GHJrHH LQ &KHPLFDO (QJLQHHrLQJ IrRP 8QLYHrVLW\ RI 5RRrNHH �QRZ ,,7 5RRrNHH� DQG 
MDVWHr·V GHJrHH LQ 3rRFHVV (QJLQHHrLQJ IrRP ,,7 DHOKL. +H FRPSOHWHG $GYDQFH MDQDJHPHQW 3rRJrDP DW 
,,M� %HQJDOXrX DQG /HDGHrVKLS DHYHORSPHQW 3rRJrDP DW ,,M� &DOFXWWD.

9eWsD 5DPDNrLsKQD *XSWD WDNes over Ds 'LreFWor )LQDQFe oI %3&/ 

Mr. 9HWVD 5DPDNrLVKQD *XSWD WRRN FKDrJH DV WKH DLrHFWRr �)LQDQFH� RI %3&/ RQ 
6HSWHPEHr �� ����. 

3rLRr WR KLV HOHYDWLRQ WR WKH ERDrG� KH ZDV WKH &)2 RI WKH FRPSDQ\. +H KDV 
KDQGOHG YDrLRXV IXQFWLRQV RI ILQDQFHV DW %3&/ VLQFH PRrH WKDQ WZR GHFDGHV QRZ. 
+H KDV D rLFK H[SHrLHQFH LQ WKH ILHOG RI &RrSRrDWH $FFRXQWV� 5LVN MDQDJHPHQW� 
%XGJHWLQJ� %XVLQHVV 3ODQ� 7rHDVXr\ 2SHrDWLRQV HWF. DQG KDV SOD\HG FrLWLFDO rROH LQ 
VWrDWHJ\ IRrPXODWLRQ 	 LPSOHPHQWDWLRQ WR HQVXrH FRrSRrDWH JRYHrQDQFH 
FRPSOLDQFH DQG PRQLWRrLQJ NH\ LQWHrQDO FRQWrROV.

+H LV DOVR D DLrHFWRr RQ WKH ERDrG RI )LQR 3D\WHFK /LPLWHG� )LQR )LQDQFH /WG� MXPEDL $YLDWLRQ )XHO 	 )DrP 
)DFLOLW\ /LPLWHG� MDWrL[ %KDrDW 3WH /WG. DQG %KDrDW 2PDQ 5HILQHr\ /WG.� ZKLFK LV ZKROO\ RZQHG VXEVLGLDr\ RI 
%3&/.

3DQNDM .XPDr

9eWsD 5DPDNrLsKQD *XSWD



STATISTICS
INDIA: OIL & GAS

DOMESTIC OIL PRODUCTION (MILLION MT)

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

Onshore 21*& �.� �.� �.� �.� �.� ��.�
2,/ �.� �.� �.� �.� �.� ��.�
3YW.��-9��36&� �.� �.� �.� �.� �.� ��.�
Sub Total  17.8       17.6 17.5 17.3 16.2 100

Offshore 21*& ��.� ��.� ��.� ��.� ��.� ��.�
2,/ �.� �.� �.� �.� �.� �.�
3YW.��-9��36&� �.� �.� �.� �.� �.� �.�
Sub Total  19.1       18.4 18.1 16.9 16.0 100.0

Total 
Domestic 
Production

��.� ��.� ��.� ��.� ��.� ���.�
21*& ��.� ��.� ��.� ��.� ��.� ��.�
2,/ �.� �.� �.� �.� �.� ��.�
3YW.��-9��36&� ��.� ��.� ��.� �.� �.� ��.�

Total 
Domestic 
Production

36.9 36.0 35.7 34.2 32.2 100.0

Source ��3,%�33$&

'LJERL� �.��
*XZDKDWL �.��
.R\DOL ��.��
%DUDXQL �.��
+DOGLD �.��
0DWKXUD �.��
3DQLSDW ��.��
%RQJDLJRDQ �.��
3DUDGLS ��.��
Total 69.70

Chennai Petroleum Corp. Ltd.
&KHQQDL ��.��
1DULPDQDP �.��
Total 11.50

REFINING  
Refining Capacity (Million MT on 1st August 2021) 

Indian Oil Corporation Ltd. Bharat Petroleum Corp. Ltd.
0XPEDL ��.��
.RFKL ��.��
Total 27.50

JV Refineries
'%3&��%25/�%LQD �.��
+0(/�**65 ��.��
JV Total 19.10

Hindustan Petroleum Corp. Ltd.
0XPEDL �.��
9LVDNKDSDWWQDP �.��
Total 15.80
Other PSU Refineries
NRL, Numaligarh 3.00
MRPL 15.00
ONGC, Tatipaka 0.07
Total PSU Refineries Capacity 142.57

Private Refineries
5,/���'7$��-DPQDJDU ��.��
5,/����6(=���-DPQDJDU ��.��
1D\DUD�(QHUJ\�/WG.���-DPQDJDU�� ��.��
Pvt. Total 88.20

Total Refining Capacity of India 249.9 (5.00 million barrels per day ) 
��1D\DUD�(QHUJ\�/LPLWHG��IRUPHUO\�(VVDU�2LO�/LPLWHG�
Source : PPAC

�.�
�.�
�.�

15.1
��.�
�.�
�.�

15.4
��.�
��.�
�.�
�.�

30.5

2020-21
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April - June 2021 (P)

�.�
�.�
�.�
3.8
�.�
�.�
�.�
3.6
�.�
�.�
�.�
�.�

7.4



PSU Refineries

CRUDE PROCESSING (MILLION MT) 

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

,2&/ ��.�� ��.�� ��.�� ��.�� ��.��

%3&/ ��.�� ��.�� ��.�� ��.�� ��.��

+3&/ ��.�� ��.�� ��.�� ��.�� ��.��

&3&/ �.�� ��.�� ��.�� ��.�� �.��

053/ ��.�� ��.�� ��.�� ��.�� ��.��

21*&��7DWLSDND� �.�� �.�� �.�� �.�� �.��

15/ �.�� �.�� �.�� �.�� �.��

SUB TOTAL 127.03      137.33      145.22 151.04 127.50

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

+0(/ ��.�� ��.�� �.�� ��.�� ��.��
%25/ �.�� �.�� �.�� �.�� �.��
SUB TOTAL 17.11 16.88 15.54 18.18 16.26

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

1(/ ��.�� ��.�� ��.�� ��.�� ��.��
5,/ ��.�� ��.�� ��.�� ��.�� ��.��
SUB TOTAL 88.61         91.12         91.19 88.03 78.01

2018-19 2019-20

All India Crude 
Processing

 2015-16   2016-17   2017-18

    232.90    245.40       251.90       257.25 254.38 221.77

Source : PIB Release/PPAC

CRUDE CAPACITY VS. PROCESSING
Capacity On  

01/08/2021 Million MT
% Share Crude Processing  

April-June 2021 (P)
% Share

368�5HI ���.� ��.� ��.� ��.�
-9.�5HI ��.� �.� �.� �.�
3YW.�5HI ��.� ��.� ��.� ��.�
Total 249.9 100 57.3 100

Source: PIB/PPAC

2019-20 

��.��

��.��

��.��

��.��

��.��

�.��

�.��

144.71

2019-20

��.��
�.��

20.15

2019-20 

��.��
��.��
89.51

57.25
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April - June
2021 (P)

2020-21 (P)

April - June
2021 (P)

��.��

�.��

�.��

�.��

�.��

�.��

�.��

31.71

April - June
2021 (P)

2020-21 (P)

�.��
�.��
4.82

April - June
2021 (P)

�.��
��.��
20.73

2020-21 (P)



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

2019-20

4XDQWLW\��0LOOLRQ�0W ���.� ���.� ���.� ���.� ���.�

9DOXH��,15�`����FU. ���.� ���.� ���.� ���.� ���.�

9DOXH��86'�%LOOLRQ ��.� ��.� ��.� ���.� ��.�
$YHUDJH�FRQYHUVLRQ�
5DWH��,15�SHU�86'�
�&DOFXODWHG�

��.� ��.� ��.� ��.� ��.�

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

%UHQW��/RZ�6XOSKXU���/6��
PDUNHU���D� ��.� ��.� ��.� ��.� ��.�

'XEDL��E� ��.� ��.� ��.� ��.� ��.�
/RZ�VXOSKXU�+LJK�VXOSKXU�
GLIIHUHQWLDO��D�E� �.� �.� �.� �.� �.�

,QGLDQ�&UXGH�%DVNHW��,&%� ��.�� ��.�� ��.�� ��.�� ��.��
,&%�+LJK�6XOSKXU�VKDUH�� ��.�� ��.�� ��.�� ��.�� ��.��
,&%�/RZ�6XOSKXU�VKDUH���� ��.�� ��.�� ��.�� ��.�� ��.��

PETROLEUM PRICING

OIL IMPORT - VOLUME AND VALUE

OIL IMPORT - PRICE USD / BARREL

POL PRODUCTION (Million MT) 

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

)URP�5HILQHULHV ���.� ���.� ���.� ���.� ���.� ��.�

)URP�)UDFWLRQDWRUV �.� �.� �.� �.� �.� �.�

Total 60.0

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

/LJKW�'LVWLOODWHV��007 ��.� ��.� ��.� ��.� ��.�
0LGGOH�'LVWLOODWHV���007 ���.� ���.� ���.� ���.� ���.�
7RWDO�'LVWLOODWHV��007 ���.� ���.� ���.� ���.� ���.�
% Distillates 
Production on Crude 
Processing

78.5 77.8 78.8 78.6 80.5

231.2          242.7          254.4        262.4        262.9 

DISTILLATE PRODUCTION (Million MT)

6RXUFH��3,%�33$&

2020-21 

���.�

�.�

233.4

2020-21

��.�
���.�
���.�
79.9

April-June
2021 (P)

(P)
���.�

���.�

���.�

��.�

2019-20 
(P)

��.�

��.�

�.�

��.��
��.��
��.��
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2020-21

2019-20 

��.�
��.�
��.�
79.4

��.�

���.�

��.�

��.�

April-June
2021 (P)

2020-21 (P)

��.�

��.�

��.�

��.��
��.��
��.��



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

*DVROLQH ��.� ��.� ��.� ��.� ��.�
1DSKWKD ��.� ��.� ��.� ��.� ��.�
.HUR���-HW ��.� ��.� ��.� ��.� ��.�
*DV�2LO���.����6� ��.� ��.� ��.� ��.� ��.�
'XEDL�FUXGH ��.� ��.� ��.� ��.� ��.�
,QGLDQ�FUXGH�EDVNHW ��.� ��.� ��.� ��.� ��.�

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

Gasoline crack
'XEDL�FUXGH�EDVHG ��.� ��.� ��.� �.� �.�
,QGLDQ�FUXGH�EDVNHW ��.� ��.� ��.� �.� �.�

Diesel crack
'XEDL�FUXGH�EDVHG ��.� ��.� ��.� ��.� �.�
,QGLDQ�FUXGH�EDVNHW ��.� ��.� ��.� ��.� �.�

INTERNATIONAL PETROLEUM PRODUCTS PRICES EX SINGAPORE, ($/bbl.)

CRACKS SPREADS ($/ BBL.)

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

(GCV Basis)
Price Cap for Deepwater, High 

temp Hingh Pressure Areas

2FWREHU������0DUFK��� �.�� ��
$SULO������6HSWHPEHU��� �.�� �.��
2FWREHU������0DUFK��� �.�� �.��
$SULO�����6HSWHPEHU��� �.�� �.��
2FWREHU������0DUFK��� �.�� �.��
$SULO������6HSWHPEHU��� �.�� �.��
2FWREHU������0DUFK��� �.�� �.��
$SULO������6HSWHPEHU��� �.�� �.��
2FWREHU������0DUFK��� �.�� �.��

6RXUFH��3,%�33$&�23(&

$SULO������6HSWHPEHU��� �.�� �.��

2019-20 
(P)
��.�
��.�
��.�
��.�
��.�
��.�

2019-20
(P)

�.�
�.�

��.�
��.�

2FWREHU������0DUFK��� �.�� �.��
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$SULO������6HSWHPEHU��� �.�� �.��

2020-21
 (P)
��.�
��.�
��.�
��.�
��.�
��.�

2020-21
(P)

�.�
�.�

�.�
�.�

2FWREHU������0DUFK��� �.�� �.��



GAS PRODUCTION

AVAILABILTY FOR SALE

25925           26039        24204 

CONSUMPTION (EXCLUDING OWN CONSUMPTION

)

GAS - IMPORT DEPENDENCY

2017-18 2018-19 2019-20 April-June
2021 (P)

21*& ����� ����� ����� ����
2LO�,QGLD ���� ���� ���� ���
3ULYDWH��-RLQW�9HQWXUHV ���� ���� ���� ����
Total 32648 32875 31184 8169

 2017-18      2018-19 April-June
2021 (P)

21*& ����� ����� ����� ����
2LO�,QGLD ���� ���� ���� ���
3ULYDWH��-RLQW�9HQWXUHV ���� ���� ���� ����
Total 6530

2017-18      2018-19 2020-21 
(P)

7RWDO�&RQVXPSWLRQ� ����� ����� �����
$YDLODELOW\�IRU�VDOH ����� ����� ����
/1*�,PSRUW ����� ����� ����

 2017-18      2018-19 April-June
2021 (P)

1HW�*DV�3URGXFWLRQ ����� ����� ����
/1*�,PSRUWV ����� ����� ����
,PSRUW�'HSHQGHQF\���� ��.� ��.� ��.�
Total Gas 
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59170           60798 15515
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1HW�3URGXFWLRQ ����� ����� ����� ����
2ZQ�&RQVXPSWLRQ ���� ���� ���� ����
$YDLODELOW\ ����� ����� ����� ����

Total 32649

22117         20635 

32873         31184 8143
(-) Flare loss ��� ��� ��� ���
Net Production ����� ����� ����� ����

Onshore

2017-18 2018-19     2019-20 April-June
2021 (P)

1DWXUDO�*DV ���� ����� ���� ����
&%0 ��� ��� ��� ���
Sub Total 10639 10756         10549 2611

Offshore
����� ����� ����� ����

Sub Total 22011 5532
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2018-19 2019-20 2020-21 (P)
April-June 2021  (P)

April May June Total

Fertilizer R-LNG 8711 9556 11336 877 893 964 2734

Domestic Gas 6258 6559 6331 539 521 538 1598

Power R-LNG 2869 3554 3630 286 263 281 830

Domestic Gas 9194 7526 7289 560 584 554 1698

City Gas R-LNG 3981 5146 4169 431 409 351 1191

Domestic Gas 5240 5737 4899 455 404 517 1376

R-LNG 12650 13130 12505 1030 904 928 2862
Refinery

Petrochemical

Domestic Gas 5225 5285 5920 682 797 845 2324Others

1. CGD INFRASTRUCTURE
As on As on 

31st March 2018 31st March 2019
As on 

31st March 2020
As on 

31st July 2021 (P)

'RPHVWLF ��������� ��������� ��������� ���������

PNG &RPPHUFLDO ������ ������ ������ ������

,QGXVWULDO ����� ����� ������ ������

CNG
&1*�6WDWLRQV ����� ����� ����� �����

&1*�9HKLFOHV ��.���ODNKV ��.���ODNKV ��.���ODNKV ��.���ODNKV
6RXUFH��33$&�9DKDQ



2. MAJOR NATURAL GAS PIPELINE NETWORK As on 31.03.2021

3. EXISTING LNG TERMINALS
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Nature of pipeline GAIL GSPL PIL IOCL AGCL RGPL 

Operational Length 8,242 2,265 1,459 132 105 312 
Capacity 167.2 43.0 85.0 20.0 2.4 3.5 

Partially
commissioned# 

Length 8,071 1,431 
Capacity 121.0 

Total operational length 16,313 2,265 1,459 1,563 105 312 

Under 
construction

Length 2,445 

Capacity 23.2 
Total length 18,758 2,265 1,459 1,563 105 312 

Nature of 
pipeline 

GGL DFPCL ONGC GIGL GITL Others* Total 

Operational Length 73 42 24 12,653 
Capacity 5.1 0.7 6.0 337.3 

Partially 
commissioned# 

Length 2,590 365 12,457 
Capacity O - 

Total operational length 73 42 24 2,590 365 0 25,110 

Under 
construction 

Length 90 1,446 3,550 7,531 

Capacity 149.0 - 
Total length 73 42 24 2,680 1,811 3,550 32,641 

*Includes AGCL, DFPCL, ONGC and excludes CGD pipeline network
Source: PPAC/PNGRB 

Location Companies Capacity (MMTPA) 
As on 01st Sep’21 

Capacity Utilisation 
(%)  

April- July 2021 
Dahej Petronet LNG Ltd 17.5 90.1 

Hazira Shell Energy India Pvt Ltd 5 72.0 

Dabhol* Konkan LNG Ltd 5 52.4 

Kochi Petronet LNG Ltd 5 22.5 

Ennore Indian Oil LNG Pvt Ltd 5 16.0 

Mundra GSPC LNG Ltd 5 21.9 

Total Capacity 42.5 MMTPA 

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