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DHaU MHPEHUV�

As I look back over the past quarter, the global 
economic recovery is continuing, even as the 
pandemic resurges. The first signs of a strong 
economic recovery from the COVID-19-induced 
crisis are evident with declining unemployment, 
business optimism, stock market valuations, and 
quarterly growth rates seen among many 
economies. The International Monetary Fund (IMF) 
has projected the global economy to grow at 5.9% 
in 2021 and 4.9% in 2022. In the same report, IMF 
has retained its projection for India’s economic 
growth in the current financial year at 9.5 %, and 
estimates for next financial year at 8.5 %. Economic 
activity will benefit from policy support, including 
higher spending on infrastructure, rural 
development, and health, and a stronger-than 
expected recovery in services and manufacturing. 
However, over the last quarter and particularly in 
December, there have been concerns about 
Omicron variant with further reports that current 
vaccines may not be as effective at preventing 
infection as they have been for other variants. This 
has created doubts about global economic 
resurgence.

On another environment related issue, our Hon’ble 
Prime Minister, Shri Narendra Modi attended the 
G-20 Summit and the COP26 UN Climate Change 
Conference. In one of the most ambitious targets by 
a developing country to combat climate change, 
Prime Minister Shri Narendra Modi at the COP26 
climate summit in Glasgow said that India will 
achieve net-zero emissions by 2070. This was one of 
the five major commitments or "Panchamrit" he 
made on behalf of India, to mitigate climate change.

The rest are as follows:

• To bring its non-fossil energy capacity to 500 GW 
by 2030
• To bring its economy's carbon intensity down to 
45 per cent by 2030
• To fulfil 50 per cent of its energy requirement 
through renewable energy by 2030
• To reduce 1 billion tonnes of carbon emissions 
from the total projected emissions by 2030

Further, India is meeting all other global 
commitments including living up to its climate 
mitigation promises. It is also well ahead of target 
to achieve other ambitious commitments such as 
making renewables 40% of its energy mix by 2030 
and managing the sequestration of 2.5 billion 
tonnes of carbon. A recent report from the World 
Economic Forum - Mission 2070: A Green New Deal 
for a Net-Zero India - outlines how India’s path to 
net zero will have an estimated economic impact of 
over $1 trillion by 2030 and around $15 trillion by 
2070. In addition, India has prioritized cooperation, 
technology, and digitalization as part of its efforts 
to support the achievement of the United Nation’s 
Sustainable Development Goals (SDGs).

In addition, India is also expeditiously moving 
forward on its energy transition journey: the 
government’s plan to establish a National Hydrogen 
Mission is a step in the right direction. Further, 
government is also working to promote low carbon 
technologies through renewables-solar and wind; 
biofuels and increasing ethanol blending to 20% by 
2025.

From the Desk of the 

     Director General
Greetings from the Federation of Indian Petroleum Industry (FIPI)!
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In the Indian upstream sector, the E&P Investment 
opportunities in North Eastern Region (NER) was 
organized by DGH & MoPNG on 24th September 
2021 at Guwahati. It was attended by Hon’ble 
Minister Sh. Hardeep Singh Puri & Hon’ble Minister 
of state Sh. Rameswar Teli along with Chief 
Ministers of all the North Eastern states and 
participated by large number of Industry captains. 
While addressing the audience, Hon’ble Minister 
mentioned that the exploration acreage in North 
East will be doubled from existing 30,000 sq.km to 
60,000 sq.km by 2025 out of which 20,000 sq.km 
area was already awarded under OALP over last 3 
years. He also informed that the plan is to double 
the Oil & Gas production from current 9 MMTOE to 
18 MMTOE by 2025. Plan is also to set up a Service 
Provider hub in NER.

The government has raised the price of domestically 
produced natural gas from October 1, 2021, to 
March 31, 2022 by 62% from $1.79 per million 
British thermal units (MMBtu) to $2.9 per MMBtu 
under the domestic gas price regime, which was 
introduced in 2014. Also, the ceiling price for gas 
from difficult fields such as deep water, ultra-deep 
water and high pressure-high temperature areas for 
October-March was increased to $6.13 per MMBtu 
from the earlier price of $3.62 per MMBtu. The 
domestic gas price increase was driven by the 
significant run up in the prices of gas at global gas 
hubs in the relevant period. This increase in price 
both from conventional and Deepwater fields have 
somewhat eased the upstream gas producers.

In the Indian downstream sector, fuel consumption 
totalled 17.13 million tonnes, down 4% from 
October and was 11.4% lower than a year before as 
festive demand moderated after Diwali. Diesel sales 
dropped 8% and petrol 1% year-on-year in 
November. Diesel sales eased 1.7% month-on-
month to 6.51 million tonnes and were 14% lower 
compared to the pre-pandemic month of 
November 2019. Sales of petrol decreased by about 
0.7% to 2.65 million tonnes year on year, but was 
4.4% higher from November 2019. Jet fuel sales 
have sharply recovered in November, rising 29% 
from a year ago. Sales of cooking gas, or liquefied 
petroleum gas (LPG), decreased nearly 0.4% to 2.34 
million tonnes year-on-year, while naphtha sales fell 
19.4% to 1.13 million tonnes. Sales of bitumen, used 
for making roads, were down 21.5%, while fuel oil 
use rose 3.9% in November. Despite the above 
trend, with, robust growth outlook on continued 
reopening momentum, fuel demand outlook 
remains upbeat going into 2022.

Further, Petroleum and Natural Gas Regulatory 
Board (PNGRB) had launched the 11th CGD bidding 
round for 65 GA’s covering 208 districts. This round 
attracted overwhelming response from investors 
with more than 430 bids received against 61 GA’s. 
This initiative would help in creating a robust CGD 
infrastructure and play a significant role in 
transforming to a gas-based economy. This would 
bring investment of more than ₹80,000 crore and 
generate employment. The push for city gas 
expansion is part of the government’s plan for 
raising the share of natural gas in the country’s 
energy basket to 15% by 2030.

During the quarter, FIPI had participated in 2 
international events and conferences:

FIPI pavilion at ADIPEC-2021: ADIPEC from 15th 
to 18th November 2021 at Abu Dhabi where FIPI 
came up with India exhibition hall consisting of ten 
Indian Oil & Gas operating & Service companies. All 
oil and gas players in the industry participated and 
took part in different meetings with other 
international companies. FIPI stall was inaugurated 
by Hon’ble Minister of Petroleum and Natural Gas 
and Minister of Housing & Urban Affairs on 15th 
November 2021.

Dubai Expo 2021: Ministry of Petroleum & Natural 
Gas has organized exhibition and meetings on 
investment opportunities & technology scouting 
from 17th to 20th November 2021. Hon’ble 
Minister, MoPNG addressed the investors on 17th 
Nov in a roundtable meeting where senior 
leadership from Ministry, DGH, IOC, GAIL, ONGC 
and Cairn Vedanta etc. were also present.

Federation of Indian Petroleum Industry (FIPI) along 
with the Knowledge Partner the Boston Consulting 
Group (BCG) organised a one-day workshop on 
“WINNERS: Women in India’s Energy Sector” on 
September 28, 2021. The event talked about how 
the role of women in the oil industry have evolved 
substantially and focussed on the range of 
challenges and recommendations that can be 
developed to address gender imbalances in oil and 
gas sector. The workshop was attended by more 
than 300 delegates (physically and virtually) and was 
appreciated in terms of content by one and all.

The fifth India Energy Forum by CERAWeek was 
organized in a hybrid format from 20-22 October 
2021. The Honourable Minister of Petroleum & 
Natural Gas and Minister of Housing & Urban 
Affairs, Shri Hardeep Singh Puri inaugurated the 
forum. 
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The forum held strategic dialogues which 
emphasized upon India’s energy future in a global 
context, with new challenges and opportunities as 
the world emerges from Covid-19 pandemic. The 
India Energy Forum generated global outreach and a 
regional impact with more than 7,000 delegates (511 
physically and 6550 virtually) representing over 450 
organizations and 45 countries.

FIPI Annual Oil & Gas Award 2021 ceremony was 
organized on 26th November 2021. The programme 
was graced by Hon’ble Minister of  Petroleum & 
Natural Gas and Minister of Housing & Urban 
affairs , Minister of State of Petroleum & Natural Gas 
& Minister of Labour & Employment, Secretary 
MOP&NG, Chairman FIPI and other senior 
leadership of oil and gas industry and awardees 
from oil & gas companies. The FIPI Oil and Gas 
Awards have been created to recognise the leaders, 
innovators and pioneers in the oil and gas industry. 
The objective of the FIPI Oil & Gas Awards is to 
celebrate the industry's most outstanding 
achievements.

FIPI in association with Hydrogen Association of 
India (HAI) organized a webinar on “Hydrogen 
Storage & Transportation” on December 15, 2021. 
The speakers through presentations, shared their 
insights on various hydrogen storage and 
Transportation options, upcoming storage 
technologies and the future of hydrogen storage & 
transportation and its economics. The webinar 
witnessed an overwhelming response from both 
Indian and International delegates.

As we can see from the current quarter, India is 
already emerging fast from the Covid related slow 
down and is on the path to be one of the fastest 
growing economies in the World. The strong 
economic  growth is driven by capital expenditure 
on infrastructure expansion, Government stimulus of 

of Rs. 6.3 lakh crores, kick starting the 
manufacturing under production linking incentive 
schemes across sectors, encouraging FDI inflows, 
and favourable export demand. I am certain that 
India’s continued industrialisation and urbanisation 
will create huge energy demand thereby setting the 
country on a high growth trajectory.

I have now completed my tenure at FIPI with a great 
sense of satisfaction and would be retiring on 31st 
December 2021. I feel honoured to be part of this 
esteemed organisation since its inception on 2nd 
December 2016 after the amalgamation of the 
erstwhile Petrotech and Petrofed. We at FIPI always 
tried our best to serve our members thereby 
stimulating growth of Indian oil and gas sector.

I would like to take this opportunity to inform that 
Mr. Gurmeet Singh will be taking over the charge at 
FIPI as its new Director General. I am confident that 
under his able leadership, FIPI would progress 
further and continue to strive towards resolution of 
the issues being faced by our industry. I would like 
to place on record the support which I received 
from officials of MoP&NG, Governing Council and 
all members of FIPI including my dear colleagues 
during my stint at FIPI.

I hope with the onset of a new year, we would have 
left behind the viral pandemic and the things would 
move towards normalcy for the entire human race 
as we progress in 2022. Given the preventive 
measures including massive vaccination drive 
undertaken by the Government, we are confident 
that we will overcomes this crisis soon and will 
emerge stronger on a sustainable development 
path.

I wish you all the best and a very happy new year 
2022!

Dr. R. K. Malhotra
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MU� *XUPHHt 6iQJK KaV takHQ RYHU aV tKH DiUHFtRU *HQHUal RI tKH 
)HGHUatiRQ RI ,QGiaQ 3HtURlHXP ,QGXVtU\ �),3,� IURP �Vt -aQXaU\� ����� A 
3HtURlHXP iQGXVtU\ YHtHUaQ� MU 6iQJK KRlGV FlRVH tR IRXU GHFaGHV RI ZiGH 
aQG UiFK H[SHUiHQFH RI SHtURlHXP iQGXVtU\� 

3UiRU tR MRiQiQJ ),3,� KH ZaV PHPEHU RI tKH HVtHHPHG %RaUG RI ,QGiaQ 2il 
&RUSRUatiRQ /iPitHG aV DiUHFtRU �MaUkHtiQJ� aQG KHaGHG YaUiRXV VtUatHJiF 
iQitiatiYHV XQGHU KiV lHaGHUVKiS� HH alVR KHlG aGGitiRQal UHVSRQViEilitiHV aV 
&KaiUPaQ RI ,QGiaQ 2il MaXUitiXV /iPitHG aQG &KaiUPaQ RI ,QGiaQ 2il 
MiGGlH (aVt � DXEai� 8A(� 

AV DiUHFtRU �MaUkHtiQJ� RI ,QGiaQ2il MU� 6iQJK HQVXUHG HQHUJ\ VHFXUit\ E\ HQVXUiQJ SURGXFt aYailaEilit\ ZitK 
EHVt lRJiVtiF SUaFtiFHV� HH ZaV iQVtUXPHQtal iQ H[SaQViRQ RI UHTXiUHG iQIUaVtUXFtXUH RI VtRUaJH� GiVtUiEXtiRQ 
aQG PaUkHtiQJ RI all JUaGHV RI SHtURlHXP SURGXFtV tR PHHt FKallHQJiQJ FURVV VHFtiRQal EXViQHVV FXVtRPHU 
aQG GHPaQGV RI GiIIHUHQt YHUtiFalV aQG JHRJUaSKiHV�

HH iPPHQVHl\ FRQtUiEXtHG tR tKH SatK EUHakiQJ iQitiatiYH RI 3M8< �3UiPH MiQiVtHU  8MMZala <RMaQa�  tR 
VXSSRUt tKH QatiRQal JRal RI takiQJ /3* tR UHPRtHVt RI aUHaV ZitK aQ aiP tR UHaFK /3* tR HaFK aQG HYHU\ 
KRXVHKRlG� 3M8< KaV EHHQ KiJKl\ aFFlaiPHG QatiRQall\ aQG iQtHUQatiRQall\ IRU itV PaPPRtK UHaFK aQG 
iPSaFt�  HiV YiViRQ EURXJKt iQ iPSaFtIXl tHFKQRlRJ\ aQG GiJitali]atiRQ iPSURYHPHQtV iQ RSHUatiQJ V\VtHPV� 
EXViQHVV SURFHVVHV aQG GHliYHU\ PHFKaQiVPV likH RHtail 2XtlHt AXtRPatiRQ� 9T6� H�tUaQVaFtiRQV tR QaPH a 
IHZ�

AV HHaG RI MaUkHtiQJ DiYiViRQ RI ,QGiaQ2il� HH lHG a tHaP RI ����� SlXV VtURQJ ZRUk aQG EURXJKt iQ HR 
iQitiatiYHV RI /HaUQiQJ aQG DHYHlRSPHQt� ZHlIaUH VFKHPHV aQG KHaltK FaUH VSHFiall\ GXUiQJ tKH &29,D 
SaQGHPiF� 8QGHU KiV lHaGHUVKiS� ,QGiaQ2il ZaV UHFiSiHQt RI VHYHUal aFFRlaGHV aQG aZaUGV VXFK aV IHatXUiQJ aV 
RI tKH tRS EUaQGV iQ %UaQG )iQaQFH aQG %UaQG] UaQkiQJ� 6XSSl\ FKaiQ aQG /RJiVtiFV ([FHllHQFH aZaUG� 6(R92 
aQG ,1DA1( EHiQJ FRQIHUUHG tKH VXSHU EUaQG VtatXV� *lREal HR H[FHllHQFH aZaUG aQG lRt PRUH�

HH KaV alVR EHHQ EXViQHVV KHaG RI FUitiFal YHUtiFalV likH (QJiQHHUiQJ aQG 3URMHFtV� 6tatH HHaG aQG RHtail HHaG 
RI laUJH tHUUitRUiHV likH RaMaVtKaQ� 3XQMaE� HiPaFKal aQG -	.� HH Sla\HG VtHllaU URlH aV ([HFXtiYH DiUHFtRU 
�(QJiQHHUiQJ aQG 3URMHFtV� KHaGiQJ VHYHUal (QJiQHHUiQJ iQitiatiYHV aQG lHaGiQJ VHYHUal SatK�EUHakiQJ SURMHFtV� 
kQRZQ IRU KiV VkillV iQ aVtXtH SURMHFt PaQaJHPHQt�

A PHFKaQiFal HQJiQHHU IURP 3XQMaE 8QiYHUVit\� MU� 6iQJK iV ZiGHl\ tUaYHllHG aQG KaV EHHQ SaUt RI VHYHUal 
QatiRQal aQG iQtHUQatiRQal HQHUJ\ UHlatHG SURMHFtV aQG HYHQtV VXFK aV &(RAZHHk� :RUlG /3* &RQIHUHQFH� 
AYiatiRQ &RQIHUHQFH�

Gurmeet Singh takes over as the Director General of the Federation of Indian Petroleum 
Industry (FIPI)

9RiFH RI ,QGiaQ 2il 	 *aV ,QGXVtU\



Primer:
%aViQ &HQtHUHG *aV �%&*� iV FRPPRQl\ aQ aEQRUPal 
SUHVVXUHG� UHJiRQall\ SHUYaViYH JaV aFFXPXlatiRQV� iQ 
lRZ SHUPHaEilit\ UHVHUYRiUV laFkiQJ GRZQ�GiS 
FRQtaFt� TKH H& lRFalHV RI %&* aFFXPXlatiRQ H[iVtV 
iQ EaViQal lRZ HQFRPSaVViQJ KXQGUHGV RI tKRXVaQGV 
RI kilRPHtHU� ([SlRUatiRQ HIIRUtV ZitK UHVSHFt tR VXFK 
UHVHUYRiUV iV XQiTXH aV tKH\ KaYH tKHiU RZQ XS�GiS 
HGJH� AVVRFiatHG JaV EHaUiQJ UHVHUYRiUV Pa\ EH 
ViQJlH� iVRlatHG RU PXltiSlH VtaFkHG ERG\� ,Q tKiV 
UHJaUG� TXitH a laUJH EaViQal aUHa akiQ tR JlREal 
SURGXFiQJ IiHlG H[iVtV iQ ,QGiaQ VHGiPHQtaU\ EaViQ� 
TKH REMHFtiYH RI tKH VtXG\ iV tR HVtaEliVK %&* 
GiVFRYHU\ XQGHU 2A/3 aQG GHYHlRS Za\ IRUZaUG IRU 
a QHZ ´&RQtUaFt AUHaµ�

MaVtHUV ������� IRU tKH IiUVt tiPH iGHQtiIiHG lRZ 
SHUPHaEil\ JaV SURYiQFH FRPPRQl\ aVVRFiatHG ZitK 
%&* aV &UHtaFHRXV VaQGVtRQHV RI :HVtHUQ AXVtUalia� 
tKH 6aQ -XaQ EaViQ iQ 1HZ MH[iFR aQG :attHQEHUJ 
IiHlG iQ DHQYHU EaViQV RI &RlRUaGR� 7he Tuestion 
rePains whether ´BCGA is a conYentional subtle traps 
or unconYentional" ´,s it a tip of Gas-berg"

Basin Centered Gas Accumulation (BCGA): 
Key Elements, Issues and Way Forward
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Oil and Natural Gas Corporation Limited

J. Tikku

6FKHPatiF illXVtUatiRQ RI %&* VHt XS VKRZiQJ QRUPal 
SUHVVXUH�ZatHU EHaUiQJ� tUaQVitiRQal ZatHU�JaV 
EHaUiQJ aQG aEQRUPall\ SUHVVXUH JaV EHaUiQJ ]RQHV 
IRU �A� GiUHFt %&*A aQG �%� iQGiUHFt %&*A VKRZQ 
KHUH aV� )iJ��

A. Borthakur Shilpi Gupta

)ig��� SchePatic 'iagraP depicting �A� 'irect and �B� 
,ndirect types of BCGA

,Q ,QGiaQ VHGiPHQtaU\ EaViQ� FRQViGHUaElH 
SURVSHFtiYH %&*A VHtXS akiQ tR JlREal SURGXFiQJ 
IiHlG H[iVtV� H�J� .aYittaP /RZ aQG %aQtXPilli /RZ �.* 
%aViQ�� :aPaM /RZ� TaQkaUi /RZ aQG :aUVRQ /RZ 
�&aPEa\ %aViQ�� AUi\alXU ²3RQGiFKHUU\ �&aXYHU\ 
%aViQ� H[iVtV iQ tHUPV RI KiJK HQYiVaJHG iQSlaFH 
YRlXPH� ,Q tKH liJKt RI FRPPHUFial K\GURFaUERQ 
aFFXPXlatiRQ HVtaEliVKHG iQ MaQGaSHta VaQGVtRQH 
�3HUPR�TUiaVViF� iQ RQlaQG tR 3lHiVtRFHQH FKaQQHl 
lHYHH FRPSlH[ iQ GHHS ZatHU� SUHVHQFH RI HIIHFtiYH 
VRXUFH IaFiHV aQG PXltiSlH 3HtURlHXP 6\VtHP� 
.UiVKQa�*RGaYaUi EaViQ tR EH a VXitaElH FaQGiGatH IRU 
IiUVt IiHlG tUial tR KaUQHVV %&*� HRZHYHU aV aQ 
altHUQatiYH VtXG\ VXJJHVtV tKat tRJHtKHU a SilRt ERtK 
.* aQG &aXYHU\ UHTXiUH tR IRUPXlatH aV ERtK tKH 
aFUHaJHV ZitQHVV GiUHFt %&* attUiEXtHV�

G. Dikshit

TKH -RXUQal RI )HGHUatiRQ RI ,QGiaQ 3HtURlHXP ,QGXVtU\



Basin Setup of Study Area and Envisaged BCG Envelop:

A�� .rLsKnD�*odDYDrL:� TKH .* EaViQ iV a SaVViYH PaUJiQ SHUiFUatRQiF UiIt EaViQ RUiJiQatHG alRQJ tKH HaVtHUQ 
FRQtiQHQtal PaUJiQ RI ,QGiaQ FUatRQ GXUiQJ HaUl\ MHVR]RiF FRYHUiQJ EaViQal aUHa aSSUR[iPatHl\ ������ VT�kP RI 
ERtK RQlaQG aQG RIIVKRUH� A VHUiHV RI KRUVt aQG JUaEHQ VHt XS FaVFaGiQJ GRZQ tR RFHaQ aUH aliJQHG alRQJ tKH 
tUHQG RI (aVtHUQ *Kat �3UH�&aPEUiaQ�� TKH EaViQ HQFRPSaVVHV tKURXJK RiItiQJ� 6\Q RiIt� DUiIt aQG /atH DUiIt 
VtaJHV� TKH FRPPHUFial K\GURFaUERQ aFFXPXlatiRQV aUH HVtaEliVKHG iQ 3HUPR�TUiaVViF �MaQGaSHta 6aQGVtRQH iQ 
RQlaQG� tR 3lHiVtRFHQH &KaQQHl lHYHH FRPSlH[ iQ GHHS RIIVKRUH� TKH EaViQ ZitQHVV tZR GiIIHUHQt SHtURlHXP 
V\VtHP i�H�3UH�TUaSSHaQ aQG 3RVt�TUaSSHaQ�aQG KaYiQJ tKUHH GiIIHUHQt t\SHV RI VRXUFH IaFiHV tKat ZaV 
JHQHUatHG at &UHtaFHRXV� 3alHRFHQH aQG (RFHQH UHVSHFtiYHl\� ,Q tKH EaViQ tKH H& UHVRXUFH EaVH alUHaG\ 
HVtaEliVKHG iQ tKH tXQH RI ���� MMT� RI ZKiFK� ��� MMT aUH aVVHVVHG IRU tKH RIIVKRUH UHJiRQ �XStR ��� P 
iVREatK aQG ��� MMT aUH aVVHVVHG iQ 2QlaQG �AItHU D*H��,Q tKH liJKt RI FXUUHQt SHUFHStiRQ tKH UHVRXUFH EaVH 
RI tKH EaViQ iV UHaliVtiF aQG HQYiVaJHG tR EH iQ KiJKHU RUGHU�

%aViQ FHQtHUHG JaV SURVSHFtiYH aUHa iV HQYiVaJHG EaVHG RQ JlREal VFHQaUiR� H& VXFFHVV tKHUH RQ aQG tKH 
SUHliPiQaU\ *	* aQal\ViV iQ ViPilaU VHt XS iQ .* aQG &aXYHU\ EaViQ� ,Q tKiV UHJaUG� TiPH tKiFkQHVV PaS RI 
1aQGiJaPa )RUPatiRQ alRQJ ZitK VHiVPiF aQal\ViV VXJJHVtV a tRtal RI �� VT�kP aUHa RI %aQtXPilli *UaEHQ 
UHTXiUH GHtail iQtHJUatHG VtXG\ tR HVtaEliVK %&*A DiVFRYHU\� 6iPilaUl\� a tRtal RI ��� VT�kP aUHa iV HQYiVaJHG aV 
%&*A SURVSHFtiYH aUHa iQ .aYitaP /RZ� ,Q .aYitaP� tKH aUHa FRYHUV aERXt ��� tR ����P tKiFk RI *RlaSalli�
MaQGaSHta )RUPatiRQ� %RtK tKH aFUHaJHV ZaUUaQt GHtail aQal\ViV tR ZRUk RXt JHRlRJiFal PRGHl� T:T PaS aQG 
UHJiRQal VHiVPiF VHFtiRQ SUHSaUHG VKRZiQJ tKH VHt XS IRU %aQtXPilli /RZ VKRZQ KHUH aV )ig�� aQG )ig��� 6iPilaU 
PaS aQG UHJiRQal VHiVPiF VHFtiRQ IRU .aYitaP /RZ VKRZQ aV )ig�� aQG )ig���

)ig� �� 7:7 0ap of 1andigaPa )orPation 
�BantuPilli Low Area a �� sT� NP�

��2FtREHU � DHFHPEHU ���� _ 9Rl� �� ,VVXH �

)iJ �� T:T TKiFkQHVV MaS RI *RllaSalli�MaQGaSHta 
)RUPatiRQ� �.aYitaP /RZ AUHa a ��� VT� kP�

)iJ� � RHJiRQal 6HiVPiF 6HFtiRQ aFURVV %aQtXPilli /RZ 
VKRZiQJ %&*A HQYHlRS

)iJ� �� RHJiRQal 6HiVPiF 6HFtiRQ aFURVV .aYittaP 
/RZ VKRZiQJ %&*A HQYHlRS
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%��&DXYer\: THFtRQiFall\� it iV SHUiFUatRQiF UiIt EaViQ FRYHUiQJ ��� lakKV VT�kP�FRYHUiQJ RQlaQG aQG RIIVKRUH� 
TKH VHGiPHQtV tKiFkQHVV ZitQHVVHG � tR � kP�UaQJiQJ IURP latH -XUaVViF tR RHFHQt tiPH� ,t iV a SURYHQ 
SHtURlHIHURXV EaViQ ZKHUH SURJQRVtiFatHG UHVRXUFHV HVtiPatHG iQ tKH RUGHU RI ���MMT �AItHU D*H�� 
HRZHYHU� FXUUHQt RQJRiQJ VtXG\ RI H& RHVRXUFH HVtiPatiRQ iQ tRtalit\ XQGHU tKH GiUHFtiYH RI *R, Zill HQKaQFH 
aGGitiRQal H& YRlXPH iQ tKH aFUHaJH� TKH HVtaEliVKHG Sla\ t\SHV RI tKH EaViQ aUH ��� VtUXFtXUal aQG 
FRPEiQatiRQ HQtUaSPHQt RI (aUl\ &UHtaFHRXV tR 3alHRFHQH� ��� 6tUatiJUaSKiF tUaSV VXFK aV� SiQFK RXt�ZHGJH 
RXt aQG lHQtiFXlaU VaQG ERGiHV iQ (aUl\ tR latH FUHtaFHRXV� )RU %&*A iQ tKH lRZ RI AUi\alXU ²3RQGiFKHUU\ 
aFUHaJH� HQYiVaJHG tKH JHRlRJiFal VHt XS KaYiQJ likHl\ GiUHFt %&* attUiEXtH� RHSUHVHQtatiYH VHiVPiF VHFtiRQV 
aUH VKRZQ EHlRZ� )ig� � aQG )ig��

)ig��� 1:-S( Regional SeisPic Section across Ariyalur 
² Pondicherry low showing enYisaged area for BCG

The fundamental characteristics of BCG and difference with Shale gas:

6KalH JaV FRPPRQl\ iV tUaSSHG ZitKiQ VKalH iQ aGVRUEHG VtatH ERtK iQ IlaQkV aV ZHll aV iQ EaViQal lRZ�
HRZHYHU� %&* taUJHt H[iVtV QRUPall\ SUR[iPal tR EaViQal 6RXUFH aUHa �%aViQal /RZ� tKat HVVHQtiall\ tUaSSHG 
H& iQ FRQYHQtiRQal UHVHUYRiU XQit� *lREal H[aPSlHV UHFRUGHG� tiJKt &UHtaFHRXV aQG THUtiaU\ 6aQGVtRQH� 
RatRQ %aViQ� 6RXtK &RlRUaGR� -RQaK IiHlG�*UHHQ UiYHU EaViQ
TaUJHtV� FRPPRQ UHVHUYRiU� DiVFRYHU\ VXFFHVV aUH VXEMHFt tR PaiQl\ SUHVHQFH RI FRQYHQtiRQal UHVHUYRiU� 
6tatiVtiFV ZitQHVVHG tKat %&* ZHllV VKRZV IHZ GU\ KRlHV aQG PiQiPal ZatHU SURGXFtiRQ H[FHSt &Ral EHG JaV� 
:atHU FRPPRQl\ IRXQG XS GiS IURP JaV iV aQ iQKHUHQt FKaUaFtHUiVtiF RI %&*A
6ZHHt 6SRtV PaiQl\ RFFXU at XSSHU ERXQGaU\ RI %&* FRQIiUPV tKH SUHVHQFH RI K\GURFaUERQ�
TR XQGHUVtaQG tKH %&* VHtXS� a FURVV VHFtiRQ VKRZiQJ %&*A RI :aVKakiH %aViQ akiQ tR iGHQtiIiHG lRZ RI 
,QGiaQ aFUHaJH HQXPHUatHG KHUH aV )iJ� ��

)ig��� S:-1( Regional SeisPic Section across Ariyalur 
²Pondicherry low showing enYisaged area for BCG

)iJ� �� &URVV VHFtiRQ %%
 VKRZiQJ VSatial GiVtUiEXtiRQ RI %&*A VXSHUiPSRVHG RQ VtUXFtXUH tKURXJK tKH 
:aVKakiH EaViQ �PRGiIiHG IURP /aZ Ht al�� ������ 6KaGHG SattHUQ VKRZV RYHU SUHVVXUHG� JaV�VatXUatHG %&*A� 
/RFatiRQ RI FURVV VHFtiRQ VKRZQ RQ )iJXUH �� �AItHU /aZ� %HQ (�� ����� %aViQ�FHQtHUHG JaV V\VtHPV� AA3* 
%XllHtiQ� YRl���� SaJH ����������

TKH -RXUQal RI )HGHUatiRQ RI ,QGiaQ 3HtURlHXP ,QGXVtU\
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exploration. Exploration handbook, Halliburton Landmark

Common attributes of BCG:
6SUHaGiQJ laUJH aHUial H[tHQt� ZitQHVVHG KiJK iQ SlaFH YRlXPH aQG FKaUaFtHUi]H ´6ZHHt 6SRt ´�
*aV GiVVRlYHG iQ aEQRUPall\ SUHVVXUHG UHVHUYRiU� 2YHU�SUHVVXUHG iQ VXEViGiQJ EaViQ� 8QGHU SUHVVXUHG iQ 
XSliItHG aQG HURViRQal EaViQ� RHVHUYRiUV lRFatHG YHU\ FlRVH tR VRXUFH at EaViQal lRZ aUHa�
(YiGHQt RI lRZ PatUi[ SHUPHaEil\�
([iVtiQJ IiHlGV FRPPRQl\ PHUJH iQ tR a UHJiRQal aFFXPXlatiRQ�
%aViQ FHQtHUHG 2il �%&2�� GXH tR YHU\ IHZ JlREal GiVSURSRUtiRQatH aFFXPXlatiRQ� it iV QRt \Ht kQRZQ�
(lHPHQtV RI GiUHFt attUiEXtHV� *aV SURQH VRXUFH� 3UHVVXUH PHFKaQiVP� XQGHU�RYHU SUHVVXUHG� UHlatiYH 
SHUPHaEilit\� &aSillaU\ ElRFk VHal iV FRPPRQ� VHal VtUHQJtK iV YaUiaElH� JaV PiJUatHV VKRUt GiVtaQFH� 1atXUH 
RI XSSHU ERXQGaU\ iV FXtV aFURVV tKH VtUatiJUaSK\� tRS RI %&* FRPPRQl\ VKRZV ! ���� RR�
(lHPHQtV RI iQGiUHFt %&* attUiEXtHV� 2il SURQH VRXUFH� 3U� PHFKaQiVP tKURXJK Ril FUaFkiQJ� PRUH likHl\ 
XQGHU SUHVVXUHG� lRQJ tHPSRUal iQtHJUit\ RI VHal� XSSHU ERXQGaU\ iV FRQIRUPaElH� JaV PiJUatiRQ VKRUt RU 
lRQJ� tRS RI %&* FRPPRQl\ VKRZV !������� � RR�
2FFXUUHQFH RI %&* alZa\V GRZQ GiS IURP ZatHU EHaUV aQ XQiTXH FKaUaFtHUiVtiF
MiJUatiRQ lRVV iV PiQiPal�

TR XQGHUVtaQG %&*�tiJKt JaV aFUHaJH aV RQ GatH� tKHUH iV QR UHSRUt� UHVRXUFH HVtiPatiRQ Gata aYailaElH iQ 
SXEliF GRPaiQ�D*H VitH�
HiJK UHVRlXtiRQ 6HiVPiF iPaJiQJ� VSHFial SURFHVViQJ aQG VtXG\ RI UHVHUYRiU FKaUaFtHUi]atiRQ iV iQHYitaElH tR 
XQGHUVtaQG ´6ZHHt 6SRtµ aQG iGHQtiI\ tKH SUHVHQFH %&* lRFalHV at EaViQal SaUt�
:itQHVVHG lRZ XltiPatH UHFRYHU\�
9aliGatiRQ RI SURVSHFtiYit\ iQ tHUPV RI HQtUaSPHQt FRQGitiRQ� 6ZHHt 6SRt� iGHQtiIiFatiRQ RI UHVHUYRiU 
VHTXHQFH� itV H[tHQt aQG HYalXatiRQ RI SHtURSK\ViFal SURSHUtiHV QHHGV iQtHJUatHG VtXG\ iQ FRPSaUiVRQ ZitK 
VXFFHVVIXl JlREal aFUHaJH�
AUtiIiFial VtiPXlatiRQ at tKHVH GHStKV iV TXitH H[SHQViYH�
,VVXH RQ tHFKQRlRJiFal aVSHFtV RQ ViPXlatiRQ�SURGXFtiRQ FRPSlHtiRQ QHHGV PRUH tHFKQiFal GHliEHUatiRQ�
TKRXJK %&*A KRlGV KiJK ,QSlaFH YRlXPH FRYHUiQJ HQtiUH aUHal H[tHQt iQ EaViQal lRZ VXFK aV tKH 6aQ -XaQ 
EaViQ RI &RlRUaGR aQG 1HZ MH[iFR� FRPPHUFial SURGXFtiRQ IURP HQtiUH aUHa iV a FKallHQJiQJ taVk
AV tKH %&* SURVSHFtV aUH lRFatHG SUR[iPal tR VRXUFH iQGiFatH laUJH ,QSlaFH H& YRlXPHV� it iV HaV\ tR IiQG 
EXt UHTXiUH FRPPittHG aSSURaFK tR GHYHlRS GXH tR lRZ SHUPHaEilit\ aQG GHHSHU GHStK� &RPPRQl\ VKallRZ 
Sa\ HVtaEliVKHG UHlatiYHl\ aUH VPall iQ YRlXPHV� KRZHYHU HaV\ tR GHYHlRS�

3UHliPiQaU\ VtXG\ iV FaUUiHG RXt aQG aSSURaFK iV GiVFXVVHG� 3RtHQtial FRPSRQHQt RI <T) �%&*� iQ ,QGiaQ 
aFUHaJH iV SRVViElH tR HVtaEliVK� 3ilRt SURMHFt iQ iGHQtiIiHG aUHa RI .* aQG &aXYHU\ EaViQ QHHGV attHQtiRQ�
TKHUH KaYH EHHQ ViJQiIiFaQt iPSURYHPHQtV iQ GUilliQJ� K\GURIUaF aQG FRPSlHtiRQ tHFKQRlRJiHV ZitKiQ tKH 
SaVt �� \HaUV� &RQtiQXHG aGYaQFHPHQt RI tHFKQRlRJiHV aUH HVVHQtial tR taS tKHVH laUJH JaV UHVRXUFHV at 
JUHatHU GHStKV� 4Xalit\ iPaJiQJ RI GHHSHU VHTXHQFH� iGHQtiIiFatiRQ RI ´6ZHHt 6SRtµ aQG PaSSiQJ RI H& 
EHaUiQJ UHVHUYRiU VHTXHQFH �HPHUJiQJ lRJJiQJ tHFKQRlRJ\ tR HVtaEliVK tKiQ VaQG aQG UHVHUYRiU 
FKaUaFtHUi]atiRQ SURMHFt iV a PXVt tKat Pa\ lHaG tR EHQHIit tKH aSSURaFK�
TKH -RQaK IiHlG �2QH RI tKH laUJHVt *aV DiVFRYHU\ iQ 86A� RI *UHHQ RiYHU EaViQ iV aQ HVtaEliVKHG %&* 
aFUHaJH� TKH FRPSlHtiRQ SUaFtiFHV RI -RQaK IiHlG iV VXFFHVVIXl iQ tHUPV RI FRPPiQJliQJ
SURGXFtiRQ IURP PXltiSlH� lHQtiFXlaU UHVHUYRiUV� AV PaQ\ aV �� 6aQGVtRQHV aUH SHUIRUatHG aQG IUaFtXUHG�
,Q lHQtiFXlaU� IlXYial�GRPiQatHG UHVHUYRiUV� VXFK aV tKRVH iQ tKH -RQaK IiHlG �)RUHlaQG %aViQ� iQ tKH QRUtKHUQ 
SaUt RI tKH *UHHQ RiYHU EaViQ RI :\RPiQJ RU tKH RXliVRQ IiHlG iQ tKH 3iFHaQFH %aViQ RI &RlRUaGR� it iV 
iPSHUatiYH tR VtiPXlatH aV PaQ\ UHVHUYRiUV aV SRVViElH tR attaiQ FRPPHUFial UatHV RI JaV SURGXFtiRQ� 6iPilaU 
aSSURaFK tR EH VXFFHVVIXl iQ .* aQG &aXYHU\ EaViQ tRR�
TKH 3HUPiaQ VXFFHVViRQ iQ tKH 1aSSaPHUUi TURXJK FRYHUiQJ ����� P tKiFk �&RRSHU %aViQ� 6RXtK AXVtUalia�� 
FRPSUiViQJ JaV�SURQH VRXUFH IaFiHV ZitK iQtHUEHGGHG VaQG ZitQHVVHG %&*A� ([FlXGiQJ tKH MXUtHUHH aQG 
RRVHQHatK VKalHV� tKH VXFFHVViRQ FRPSUiVHV XS tR ��� FaUERQaFHRXV aQG Vilt\ VKalHV aQG tKiQ FRalV 
GHSRVitHG iQ IlRRG SlaiQ� laFXVtUiQH aQG FRal VZaPS HQYiURQPHQtV� DUilliQJ iQ tKH 1aSSaPHUUi TURXJK KaV 
FRQIiUPHG tKH SUHVHQFH RI JaV VatXUatiRQ tKURXJK PRVt RI tKH 3HUPiaQ VXFFHVViRQ� iQFlXGiQJ tKH RRVHQHatK 
aQG MXUtHUHH VKalHV� %aViQ &HQtHUHG *aV �%&*�� VKalH JaV aQG GHHS &6* Sla\V iQ tKH &RRSHU %aViQ aUH QRZ 
tKH IRFXV RI SRSXlaU GUilliQJ aQG HYalXatiRQ FaPSaiJQ tKat HQFRXUaJH tR HVtaEliVK %&* DiVFRYHU\ iQ 
iGHQtiIiHG aUHa RI .* aQG &aXYHU\ EaViQ XQGHU 2A/3�

Issues:

Way forward and identification of target:
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,Q 86A aQG &aQaGa� H[SlRUatiRQ aQG SURGXFtiRQ RI tKiV KXJH JaV UHVRXUFH KaV H[SHUiHQFHG FRQViGHUaElH 
VXFFHVV�
,Q tKH 6aQ -XaQ EaViQ aQG MHVR]RiF URFkV RI AlEHUta EaViQ IRUPatiRQ UHViVtiYit\ aQG 63 FXUYHV PHaVXUHG RQ 
ZHll lRJV KaYH EHHQ XVHG tR iQGiFatH tKH SUHVHQFH RI %&*A� ,Q 8SSHU &UHtaFHRXV UHViVtiYit\ JUHatHU tKaQ �� 
Ƽ ZHUH UHSRUtHG tR EH JaV VatXUatHG� &UHatiRQ RI *	* GataEaVH VSHFiall\ Gata RI VRXUFH IaFiHV �GRFkHt RI 
GHHSHU ZHllV GUillHG iQ EaViQV QHHGV attHQtiRQ
,Q tKiV UHJaUG at tKH GHHSHU lHYHl� IRU iGHQtiIiFatiRQ RI ´VZHHt VSRtµ UHTXiUH iQtHJUatHG VtXG\�
TKH RFFXUUHQFH RI 6ZHHt 6SRtV Pa\ EH VtUXFtXUal RU VtUatiJUaSKiF iQ QatXUH aQG alZa\V RFFXU ZitKiQ tKH 
aEQRUPal SUHVVXUH HQYHlRSH� 3UHVHQFH RI ´6ZHHt 6SRtµ PRVt FRPPRQl\ HVtaEliVKHG iQ RtKHU JlREal 
aFUHaJH QHaU tKH XSSHU ERXQGaU\ RI tKH %&*A HQYHlRSH iV aQ aUHa RI iPSRUtaQFH IRU .* aQG &aXYHU\�
4XitH a QXPEHU RI %&* SURVSHFtiYH aUHaV aYailaElH iQ ,QGiaQ VHGiPHQtaU\ EaViQ� TKH SUHliPiQaU\ VtXG\ 
UHYHalV tKat .* aQG &aXYHU\ EaViQ ZitQHVVHG ´GiUHFt %&* attUiEXtHVµ� %aQtXPilli aQG .aYittaP /RZ RI .* 
EaViQ UHTXiUH tR SUiRUiti]H IiUVt� HRZHYHU aV aQ altHUQatiYH� tRJHtKHU a SilRt iQ ERtK tKH EaViQ Pa\ EH a 
KRliVtiF aSSURaFK
)RU UREXVt *	* HIIRUt aQG FRPPHUFial SURGXFtiRQ � GHGiFatHG &HQtHU RI DHliYHU\ �&2D� UHTXiUH�
2Q iQKHUHQt iVVXHV aQG kH\ HlHPHQtV RI %&*A� *	* EUaiQ VtRUPiQJ QHHGV attHQtiRQ� TKH aSSURaFK Pa\ 
lHaG tR iGHQtiI\ QHZ ´&RQtUaFt AUHaµ aQG HVtaEliVK %&* KXE iQ ,QGia�
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AFFRUGiQJ tR %pla .HlHPHQ� 9iFH 3UHViGHQt RI 
%XViQHVV ([FHllHQFH at M2/ *URXS� aQG IRUPHU 
SUHViGHQt RI tKH (XURSHaQ RHIiQiQJ AVVRFiatiRQ at aQ 
H[HFXtiYH GialRJXH EURaGFaVtHG E\ AVSHQTHFK iQ 
1RYHPEHU �����´7he opportunity for additional 
energy use reduction in refining is liPitless�µ TKH 
kH\ PHVVaJH IRU iQGXVtU\ H[HFXtiYHV iV FlHaU�  %H\RQG 
VtUatHJiF HQHUJ\ tUaQVitiRQ RSSRUtXQitiHV iQ EiR�
IHHGVtRFk iQtHJUatiRQ� K\GURJHQ� aQG FaUERQ FaStXUH 
² HQHUJ\ RStiPi]atiRQ UHPaiQV RQH RI tKH PRVt
iPSRUtaQt tRRlV aYailaElH� 

Reducing energy usage by 2030

&RQtUiEXtiQJ ��� tR ,QGia·V UHIiQiQJ FaSaFit\ aQG 
UaQkHG ��tK SRVitiRQ iQ 3lattV TRS ��� *lREal (QHUJ\� 
%KaUat 3HtURlHXP &RUSRUatiRQ /iPitHG �%3&/� 
MXPEai UHIiQHU\ aiPV tR UHGXFH HQHUJ\ XVaJH E\ 
��� iQ ����� TR aFKiHYH tKiV JRal� %3&/ MXPEai KaV 
takHQ aQ iQQRYatiYH aSSURaFK� )RU H[aPSlH� E\ 
UHGXFiQJ tKH XVaJH RI VtHaP ZitKiQ tKH FRQtH[t� 
ZKHUHE\ tKH UHIiQHU\ XVHV RYHU �� GiIIHUHQt FUXGHV� 
ZitK YaU\iQJ VXlIXU FRQtHQt�  TKiV aUtiFlH Zill GHVFUiEH 
tKH ViJQiIiFaQt HQHUJ\ UHGXFtiRQV aFKiHYHG alUHaG\ 
E\ %3&/ MXPEai tRZaUGV tKat JRal tKURXJK XVH RI 
aQ RQliQH GiJital tZiQ� iQtHJUatHG ZitK aGYaQFHG 
SURFHVV FRQtURl �A3&� VRItZaUH iQ RQH RI tKH PRVt 
ViJQiIiFaQt VtHaP XVaJH aUHaV iQ tKH UHIiQHU\� QaPHl\ 
tKH aPiQH VtUiSSiQJ aQG UHJHQHUatiRQ SURFHVV�

Advancing Sustainability towards 2030 with Digital Twins at 
BPCL Mumbai 
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AspenTech

Ron Beck
6HQiRU DiUHFtRU� ,QGXVtU\ MaUkHtiQJ

Digitalization key in reducing energy usage and 
emissions

DiJital tHFKQRlRJ\ Zill EH a VtUatHJiF aVVHt aV tKH 
iQGXVtU\ QaYiJatHV tKH HQHUJ\ tUaQVitiRQ� ,Q tKH FaVH 
RI tKH UHIiQiQJ RSHUatiRQV� it Zill KHlS SURYiGH a 
JUaQXlaU XQGHUVtaQGiQJ RI ZKHUH iQ tKH UHIiQHU\ �RU 
SHtURFKHPiFal SlaQt�� HPiVViRQV RUiJiQatH� aQG ZKiFK 
aUH tKH ´EaG aFtRUV�µ RU EiJJHVt VRXUFHV� tKat VKRXlG 
EH IRFXVHG RQ IRU PitiJatiRQ� ,t Zill KHlS iQ 
HYalXatiQJ aQG RStiPiViQJ SURGXFtiRQ ZKHQ 
FRQViGHUiQJ tKH PXltiSlH REMHFtiYHV RI HFRQRPiFV� 
JUHHQKRXVH JaV PitiJatiRQ� ZatHU FRQVHUYatiRQ aQG 
HQHUJ\ FRQVHUYatiRQ� ,Q GRiQJ VR� GiJitali]atiRQ KHlSV 
iQ aXtRPatiQJ tKH RSHUatiRQ tR aQ iQFUHaViQJl\ 
FRPSliFatHG aQG G\QaPiF VHt RI REMHFtiYHV�

Digital Twins Work

A GiJital tZiQ iV a YiUtXal Podel of the physical 
plant�  ,t proYides a Yaluable Podel of the 
physical asset� its behaYior and perforPance� VR 
SlaQt kQRZlHGJH ZRUkHUV FaQ VaIHl\ H[SlRUH ZKat�iI 
VFHQaUiRV ZitKRXt SXttiQJ SHRSlH RU tKH aVVHt at UiVk� 
,t SURYiGHV a YalXaElH PRGHl RI asset health� 
IRUHFaVtiQJ aQG UHFRPPHQGiQJ aFtiRQ tR aYRiG 
GHJUaGatiRQ aQG aVVHt IailXUH HYHQtV� 3HUKaSV PRVt 
iPSRUtaQt� it FUHatHV a business Podel UHSUHVHQtiQJ 
VFHQaUiRV IRU SURGXFt FUHatiRQ� RSHUatiRQV� 
VXVtaiQaEilit\� HIIHFtiYH aVVHt Xtili]atiRQ� UiVk� 
FXVtRPHU VatiVIaFtiRQ� aQG SURIit�

Lawrence Ng
 9iFH 3UHViGHQt RI 6alHV� AVia 3aFiIiF 	 -aSa



TKH GiJital tZiQ iV aQ HYRlYiQJ GiJital SURIilH RI tKH KiVtRUiFal� FXUUHQt� aQG IXtXUH EHKaYiRU RI a SK\ViFal REMHFt RU 
SURFHVV tKat KHlSV RStiPi]H EXViQHVV SHUIRUPaQFH� ,t iV EaVHG RQ PRGHlV aQG UHal�tiPH Gata aFURVV PXltiSlH 
GiPHQViRQV� iQFlXGiQJ EXViQHVV SHUIRUPaQFH� aVVHt SlaQQiQJ� tKH SK\ViFal aVVHt� HTXiSPHQt FRQGitiRQ aQG 
UHliaEilit\� FKHPiFal SURFHVV SHUIRUPaQFH� VaIHt\ aQG UiVk� HQHUJ\� aQG VXVtaiQaEilit\� RSHUatiQJ aQG SURMHFt 
tiPHVSaQV aQG PRUH�

TKH GiJital tZiQ FUHatHV aQ HYRlYiQJ SURIilH RI tKH REMHFt RU SURFHVV tKat SURYiGHV iQViJKtV RQ V\VtHP 
SHUIRUPaQFH� JXiGiQJ aFtiRQV iQ tKH SK\ViFal ZRUlG VXFK aV FKaQJHV iQ RSHUatiQJ VtUatHJiHV� UHJXlatiRQV aQG 
EXViQHVV REMHFtiYHV� VaIHt\� aQG PaiQtHQaQFH� TKH GiJital tZiQ Pa\ EH XSGatHG iQ UHal tiPH RU SHUiRGiFall\� 
takiQJ aGYaQtaJH RI aVVHt Gata tR Vta\ XS tR GatH� aQG iQFUHaViQJl\ PaGH iQtHlliJHQt E\ A, aJHQtV� ,Q tKH FaVH 
VtXG\ ZH Zill IRFXV RQ KHUH� tKH GiJital tZiQ KaV EHHQ iPSlHPHQtHG RQliQH aQG iV XVHG iQ aQ iQtHJUatHG Za\ ZitK 
aQ aVVRFiatHG aGYaQFHG SURFHVV FRQtURl �A3&� VRlXtiRQ� VXFK tKat tKH RStiPi]atiRQ HQJiQHHU XVHV tKH GiJital 
tZiQ RQ aQ KRXUl\ EaViV tR iQIRUP tKH aGMXVtiQJ RI tKH A3& lHYHUV IRU RStiPXP VtHaP XVH HIIiFiHQF\ aQG aPiQH 
Xtili]atiRQ HIIHFtiYHQHVV�

Capitalizing the Opportunity in Amine Stripping and Regeneration

2StiPi]iQJ tKH SHUIRUPaQFH RI tKH VRXU JaV UHPRYal SURFHVV at tKH %3&/ MXPEai RHIiQHU\ iV FRPSliFatHG� aV 
FUXGH FRPSRVitiRQV aUH YaUiaElH aQG G\QaPiF ² ZitK UHVSHFt tR ERtK VXlSKXU FRQtHQt aQG A3, JUaYit\�

AGGitiRQall\� iQ tHUPV RI VtHaP XVH� aQG tKHUHIRUH RYHUall HQHUJ\ FRQVXPStiRQ� tKiV SURFHVV aUHaV ZaV iGHQtiIiHG 
aV a ´EaG aFtRU�µ TKiV PHaQV tKat iPSURYiQJ HQHUJ\ HIIiFiHQF\ RI tKHVH XQitV aIIRUGHG aQ iPSRUtaQt RSSRUtXQit\ 
tR PakH SURJUHVV tRZaUGV %3&/ MXPEai UHIiQHU\ ���� HQHUJ\ UHGXFtiRQ taUJHtV�  )XUtKHUPRUH� tKiV ViJQiIiFaQt 
HQHUJ\ UHGXFtiRQ FRXlG EH aFKiHYHG VRlHl\ tKURXJK aSSliFatiRQ RI RStiPi]atiRQ tHFKQRlRJ\ aV RSSRVHG tR 
FaSital H[SHQGitXUH RQ SlaQt HTXiSPHQt RU FRQIiJXUatiRQV�

TR aFKiHYH tKiV iPSURYHPHQt� IRXU PaiQ SaUaPHtHUV PXVt EH FRQtURllHG FRQFXUUHQtl\�  lHaQ aPiQH iQSXt� UiFK 
aPiQH H[tUaFtiRQ� VtHaP iQSXt� aQG UHIlX[ UatiR� �6HH IiJXUH ���  ,I tKRVH aUH VXFFHVVIXll\ FRQtURllHG aQG 
RStiPi]HG� tKHQ VtHaP XVH FaQ EH UHGXFHG �aFKiHYiQJ tKH HQHUJ\ XVH UHGXFtiRQ JRal� aQG tKH lHaQ aPiQH UatiR 
FaQ EH RStiPi]HG �aFKiHYiQJ tKH aVVHt iQtHJUit\ aQG PaiQtHQaQFH JRal��  :KilH tKH VtHaP UHGXFtiRQ JRal KaV 
EHHQ tKH HaViHVt tR PHaVXUH TXaQtitatiYHl\� aQG tKHUHE\ VKRZ iPPHGiatH R2, VXFFHVV� tKH aVVHt iQtHJUit\ JRal iV 
HTXall\ iPSRUtaQt iQ tHUPV RI lRQJ�tHUP aVVHt UHliaEilit\ aQG VaIHt\�
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Figure One:  The target amine 
absorption and regeneration 
processes at BPCL Mumbai.  
The key parameters to control 
are shown by red circles. 
(Source for all figures: Suresh 
R., BPCL Mumbai, October 
2021)
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The Advanced Process Control Models

AGYaQFHG 3URFHVV &RQtURl �A3&� ZaV iPSlHPHQtHG iQ tZR aUHaV� XViQJ aGaStiYH SURFHVV FRQtURl tHFKQRlRJ\ 
IURP AVSHQTHFK�   TKiV VRItZaUH SURGXFt� AVSHQ DM&�� IHatXUiQJ a SatHQtHG aGaStiYH FRQtURl tHFKQRlRJ\� 
ZaV VHlHFtHG iQ SaUt EHFaXVH RI itV ´VPaUt VtHSµ tHFKQRlRJ\� ZKiFK HQaElHV IaVtHU EXilGiQJ� tHVtiQJ� aQG 
FRPPiVViRQiQJ RI A3& FRQtURllHUV� ,Q aGGitiRQ� tKH ´aGaStiYHµ tHFKQRlRJ\ ZitK AVSHQ DM&� SURYiGHV FUXFial 
aGYiFH tR tKH RStiPi]atiRQ tHaP aQG A3& tHaP IRU UHTXiUHG aGMXVtPHQtV tR tKH FRQtURllHU lRJiF aV FRQGitiRQV 
FKaQJH�  

)RU H[aPSlH� tKH IiUVt aUHa iV iQ tKH aPiQH VtUiSSHU FRlXPQV� iQ RUGHU tR FRQtURl UiFK aPiQH lRaGiQJ iQ UHal�
tiPH aQG tKHUHE\� RStiPi]iQJ lHaQ aPiQH FiUFXlatiRQ�  A3& ZaV GHSlR\HG iQ Vi[ aPiQH aEVRUEHU FRlXPQV�

TKH VHFRQG aUHa iV iQ tKH aPiQH UHJHQHUatRU XQit� tR RStiPi]H VtHaP XVH iQ tKH aPiQH UHJHQHUatRU SURFHVV�   
TKiV iV tKH IiUVt iPSlHPHQtatiRQ RI A3& iQ ,QGiaQ UHIiQHUiHV IRU tKiV aPiQH UHJHQHUatiRQ aSSliFatiRQ�  TKH JRal 
RI tKHVH A3& FRQtURllHUV iV tR RSHUatH tKH AR8 FRlXPQV at UHGXFHG SUHVVXUH� RStiPi]H tKH UHIlX[�IHHG UatiRQ� 
aQG PaiQtaiQ ERttRP tHPSHUatXUH aQG lHaQ aPiQH lRaGiQJ EHtZHHQ VSHFiIiHG liPitV�  

)RU tKiV aSSliFatiRQ� EHFaXVH RI tKH G\QaPiF QatXUH RI tKH IHHG FRPSRVitiRQ iQ JHQHUal� aQG tKH VXlIXU 
FRQtHQt iQ SaUtiFXlaU� aV ZHll aV tKH FRPSlH[itiHV RI tKH SURFHVV UHlatiRQVKiSV� a GiJital tZiQ PRGHl ZaV 
iPSlHPHQtHG aFFRPSaQ\iQJ tKH A3&� tR FRQVtaQtl\ GHtHUPiQH tKH RStiPal A3& VHtSRiQtV� EaVHG RQ UHal tiPH 
SlaQt Gata aQG tKH RStiPal UHVXlt EaVHG RQ tKH SURFHVV GiJital tZiQ PRGHl XVHG iQ PRQitRUiQJ aQG ´ZKat�iIµ 
RStiPi]atiRQ PRGH�   

The Digital Twin Model

TKH JRal RI tKH GiJital tZiQ PRGHl iQ tKiV aSSliFatiRQ iV tR iPSURYH tKH iQIHUHQtial SUHGiFtiRQ RI tKH QHHGHG 
A3& VHttiQJV� UHTXiUHG RQ aQ RQJRiQJ EaViV EHFaXVH RI FKaQJiQJ aQG G\QaPiF IHHG FRQGitiRQV �VHH )iJXUH 
TZR��  A kH\ aVSHFt RI tKH GiJital tZiQ iV tR SUHVHQt tKH QHaU UHal tiPH UHVXltV iQ aQ iQtXitiYH IaVKiRQ tKat iV 
UHaGil\ aQG iQtXitiYHl\ XVaElH E\ tKH A3& RSHUatRU aQG RStiPi]atiRQ HQJiQHHU�  TKH SRZHU aQG FRPSlH[it\ RI 
tKH aFtXal� UiJRURXV GiJital tZiQ PRGHl iV KiGGHQ IURP tKH RSHUatiRQV tHaP �VHH )iJXUH TKUHH�� 

Figure Two:  Summary of the role of the Digital twin in the amine regeneration APC implementation
(BPCL, October 2021)
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exploration. Exploration handbook, Halliburton Landmark

TKH GiJital tZiQ iV iPSlHPHQtHG IRU tKH aPiQH UHJHQHUatiRQ XQit XViQJ a ViPSlH aQG VtUaiJKtIRUZaUG aUFKitHFtXUH 
�VHH )iJXUH )RXU��  8ViQJ aQ aXtRPatiRQ VRItZaUH tRRl� AVSHQ 2QliQH� tKH GiJital tZiQ PRGHl �ZKiFK ZaV EXilt 
XViQJ tKH UiJRURXV AVSHQ H<6<6 SURFHVV ViPXlatRU� iV FRQVtaQtl\ FaliEUatHG aJaiQVt tKH IlRZV RI SURFHVV Gata 
HYHU\ IiYH PiQXtHV ² E\ SRlliQJ tKH SURFHVV KiVtRUiaQ V\VtHP� ,Q VHttiQJ XS tKH GiJital tZiQ� tKH AVSHQ 2QliQH 
tRRl FaQ UaSiGl\ liQk tKH SlaQt KiVtRUiaQ ¶taJV· tR HlHPHQtV RI tKH SURFHVV PRGHl aQG SHUIRUP tKH Gata 
FRQGitiRQiQJ UHTXiUHG tR HQVXUH tKat tKH PRGHl iV EHiQJ UXQ HPSlR\iQJ JRRG Gata�  AItHU FaliEUatiRQ� tKH GiJital 
tZiQ iV tKHQ UXQ aJaiQVt tKat FXUUHQt SlaQt Gata tR SURYiGH FalFXlatiRQV RI tKH kH\ SURFHVV SaUaPHtHUV tKat aUH 
EHiQJ FRQtURllHG� aQG tR SURYiGH iQSXtV tR aQ\ A3& FRQtURllHU aGMXVtPHQtV tKat tKH PRGHl UHFRPPHQGV tKH 
RStiPi]atiRQ HQJiQHHU �VHH )iJXUH )RXU IRU tKH GiJital tZiQ aUFKitHFtXUH��

Figure Three:  Operator interface to the HYSYS digital twin model, providing a clear and actionable 
view of the key parameters modelled every five minutes by the online digital twin. (BPCL, October 
2021)

Figure Four:  The open, easy to maintain architecture used to implement the digital twin model 
online. (BPCL, October 2021)

Benefits in Energy Reduction

TKiV VRlXtiRQ aFKiHYHG tZR PaiQ aUHaV RI EHQHIit�  )iUVt� E\ RStiPi]iQJ tKH Vi[ aPiQH VtUiSSHU FRlXPQV iQ tKH 
G\QaPiF VitXatiRQV ZKHUH FUXGHV aQG tKHUHIRUH VXlIXU FRQtHQt iV FKaQJiQJ� tKH A3& iPSlHPHQtatiRQ tKHUH 
RStiPi]HV tKH UatiRQ RI lHaQ�tR�UiFK aPiQHV�  %\ RStiPi]iQJ lHaQ aPiQHV� tKiV aYRiGV SURFHVV VFHQaUiRV ZKHUH 
FRUURViRQ ZRXlG RFFXU�



6HFRQG� tKURXJK tKH iQtHJUatHG GiJital tZiQ aQG A3&� tKH V\VtHP iV FRQVtaQtl\ UXQQiQJ iQ tKH PRVt HIIiFiHQt 
aPiQH UHJHQHUatiRQ PRGH iQ tKH tKUHH UHJHQHUatiRQ FRlXPQV� tR UHXVH PRVt RU all RI tKH aPiQHV aQG 
PiQiPi]H VtHaP FRQVXPStiRQ�   

TKiV KaV alUHaG\ UHGXFHG VtHaP FRQVXPStiRQ E\ ���� ���� MT�Ga\ RI VtHaP�� UHGXFiQJ HQHUJ\ XVH a 
SURSRUtiRQal aPRXQt aQG VaYiQJ �� PilliRQ GRllaUV SHU \HaU MXVt RQ tKH VRXU FUXGH VtUiSSiQJ XQit �VHH IiJXUH 
IiYH��  TKiV iV a VtHS tRZaUGV %3&/ MXPEai·V taUJHt RI ��� HQHUJ\ UHGXFtiRQ E\ �����

Figure Five:  Summary results and benefits of applying an integrated APC – digital twin 
solution at BPCL Mumbai for amine adsorption and regeneration. (BPCL, October 2021)

Industry Recognition

TKiV KiJK�iPSaFt aQG iQQRYatiYH aSSURaFK tR iPSURYiQJ tKH HQHUJ\ SHUIRUPaQFH RI tKH aPiQH aEVRUStiRQ aQG 
UHJHQHUatiRQ SURFHVVHV KaV EURaG aSSliFaEilit\ IRU ,QGia·V UHIiQHUiHV� aQG IRU aQ\ UHIiQHU\ RSHUatiQJ ZitK 
G\QaPiF FUXGH VHlHFtiRQV �RU HPEaUkiQJ RQ Pi[iQJ EiR�IHHGVtRFkV iQ ZitK FRQYHQtiRQal FUXGHV��   AV aQ 
RXtFRPH RI tKiV SURMHFt� IURP a tHFKQRlRJ\ aQG VXVtaiQaEilit\ SRiQt RI YiHZ� aV ZHll aV GXH tR tKH FRllaERUatiRQ 
EHtZHHQ tHFKQRlRJ\ VXSSliHU aQG UHIiQHU\ RSHUatRU� AVSHQ THFKQRlRJ\ ZaV aZaUGHG tKH SUHVtiJiRXV )HGHUatiRQ 
RI ,QGiaQ 3HtURlHXP ,QGXVtU\ �),3,� ���� DiJital THFKQRlRJ\ 3URYiGHU RI tKH <HaU AZaUG� ZKiFK UHFRJQi]HV 
FRPSaQiHV IRU iPSlHPHQtiQJ tKH PRVt FXttiQJ�HGJH GiJital tHFKQRlRJiHV iQ tKH iQGXVtU\� 

TKiV aZaUG ZiQ XQGHUVFRUHV AVSHQTHFK·V URlH iQ aFFHlHUatiQJ GiJitali]atiRQ iQitiatiYHV IRU tKH SURFHVV iQGXVtU\ iQ 
tKH SaVt IRXU GHFaGHV� 

Next Steps

%3&/ iV QRZ iQ SlaQQiQJ SKaVH IRU iPSlHPHQtiQJ tKiV VXFFHVVIXl aQG iPSaFtIXl GiJital tZiQ ² A3& VRlXtiRQ 
aFURVV tKH aPiQH VtUiSSiQJ aQG UHJHQHUatiRQ XQitV IRU all RI %3&/·V UHIiQHUiHV� TKHUH Zill alVR EH RtKHU 
RSSRUtXQitiHV tR aSSl\ tKiV FRPEiQatiRQ RI A3& aQG GiJital tZiQV IRU IXUtKHU UHGXFtiRQ RI HQHUJ\ XVH aFURVV tKH 
%3&/ UHIiQHUiHV� takiQJ %3&/ FlRVHU tR itV RYHUall ��� HQHUJ\ UHGXFtiRQ JRal IRU �����

Scaling Impact and Benefits of this Digital Twin Approach Across BPCL

%3&/ KaV iPSlHPHQtHG VHYHUal RtKHU GiJital tZiQV at tKHiU .RFKi aQG MXPEai UHIiQHUiHV ZKiFK FRQtUiEXtH tR 
HPiVViRQV UHGXFtiRQ� HQHUJ\ RStiPi]atiRQ� aQG UHIiQiQJ SHUIRUPaQFH RStiPi]atiRQ�   

A VHFRQG GiJital tZiQ� iPSlHPHQtHG at %3&/ .RFKi� iV a YiUtXal HPiVViRQV PRGHliQJ aQG PRQitRUiQJ VRlXtiRQ� 
tKat SURYiGHV GiJital VHQVRUV FalFXlatiQJ %3&/·V FRPSliaQFH ZitK aiU HPiVViRQ VtaQGaUGV iQ ,QGia� aQG GHYiVHV 
RStiPal RSHUatiQJ VtUatHJiHV� 
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TKiV SRZHUIXl GiJital tZiQ� ZKiFK UHGXFHG &2� HPiVViRQV� ZaV aFFHStHG IRU XVH iQ SlaFH iQ iQVtalliQJ SK\ViFal 
PHaVXUHPHQt aQG VaPSliQJ GHYiFHV� VaYHV tiPH iQ tKH UHSRUtiQJ SURFHVV� SURYiGHV PRUH iPPHGiatH� aFtiRQaElH 
iQIRUPatiRQ� aQG lHaGV tR EHttHU aFKiHYHPHQt RI aEatHPHQt JRalV ZKilH UXQQiQJ tKHiU PaiQ XQitV FlRVHU tR tKH 
HFRQRPiF RStiPXP�  TKH PRGHl iQFRUSRUatHV GHtailHG PRGHlV RI tKH PRVt iPSRUtaQt &2� HPittHU XQitV� ZitK 
VKRUtFXt PRGHlV IRU tKH UHPaiQGHU RI tKH UHIiQHU\�  ,t iV RQliQH aQG FaliEUatHG aJaiQVt SlaQt Gata VtUHaPV HYHU\ 
IiYH PiQXtHV�  AFFXUatH FalFXlatiRQV RI IXHl HIIiFiHQFiHV aUH FalFXlatHG IRU tKH PaiQ IXHl FRQVXPStiRQ aUHaV iQ tKH 
SlaQt�  TKiV SURYiGHV a PXFK EHttHU aQG aFFXUatH UHal PHaVXUH RI &2� HPiVViRQV� KiJKHU JUaQXlaUit\� PXFK IaVtHU� 
RI &2� aQG 1� aQG 62; HPiVViRQV� aQG tKH aEilit\ tR RSHUatH RStiPall\ iQ liJKt RI tKiV kQRZlHGJH� TKiV PRGHl� 
ZKiFK KaV aFKiHYHG FRQFUHtH aQG PHaVXUaElH &2� aQG 62; aEatHPHQt UHVXltV� KaV ZRQ tKH A662&HAM 
,QQRYatiRQ aZaUG iQ ,QGia IRU tHFKQRlRJ\ iQ 2FtREHU �����  

A tKiUG GiJital tZiQ� at %3&/ MXPEai� SURYiGHV a YiUtXal PRGHl RI a ���tUaiQ KHat H[FKaQJHU QHtZRUk aVVRFiatHG 
ZitK tKH &D8 XQitV�  TKiV GiJital tZiQ iV XVHG RIIliQH tR SUHGiFt KHat H[FKaQJHU IRXliQJ EXilG�XS aQG iPSURYH 
PaiQtHQaQFH VtUatHJiHV aQG VFKHGXlHV�  TKiV PRGHl KaV iPSURYHG HQHUJ\ HIIiFiHQF\ �� ZitKiQ tKat XQit� 
iPSURYHG &D8 \iHlGV �� aQG UHGXFHG PaiQtHQaQFH IUHTXHQF\ aQG FRVtV�

A IRXUtK GiJital tZiQ� alVR at %3&/ MXPEai� SURYiGHV a YHU\ ViPilaU iQtHJUatiRQ RI aGYaQFHG SURFHVV FRQtURl aQG 
GiJital tZiQ PRGHlV� aV KaV EHHQ GHVFUiEHG iQ tKiV aUtiFlH� tR RStiPi]H tKH VXlIXU UHFRYHU\ XQit�  )RU tKat 
iQQRYatiYH iPSlHPHQtatiRQ� ViPilaU iQ aSSURaFK tR tKH aSSURaFK GHVFUiEHG iQ tKiV aUtiFlH� tKHUH ZHUH tZR PaiQ 
HFRQRPiF REMHFtiYHV�  2QH iV tKH UHGXFtiRQ RI HQHUJ\ �IXHl� FRVtV iQ tKH SURFHVV� ZitK aVVRFiatHG &2� UHGXFtiRQ 
aQG tKH VHFRQG iV UHGXFtiRQ RI 62; HPiVViRQV aQG iQFUHaVH iQ HFRQRPiF UHFRYHU\ RI ValHaElH VXlIXU�  )RU tKiV 
GiJital tZiQ� iPSlHPHQtHG GXUiQJ ����� HQHUJ\ FRVtV iQ tKH SURFHVV XQit ZHUH UHGXFHG E\ ����  TKH %3&/ 
MXPEai UHIiQHU\ iV FXUUHQtl\ tKH lRZHVt 62; HPittiQJ UHIiQHU\ iQ ,QGia �FXUUHQtl\ HPittiQJ lHVV tKaQ �� tRQV SHU 
Ga\ 62;�

All RI tKHVH GiJital tZiQ PRGHlV VKaUH a IHZ kH\ FKaUaFtHUiVtiFV�  TKH\ ZHUH EXilt IRFXVHG RQ YHU\ VSHFiIiF 
EXViQHVV REMHFtiYHV FlRVHl\ UHlatHG tR tKH FRUH iQitiatiYH RI HQHUJ\ XVH UHGXFtiRQ E\ ��� E\ �����  TKH\ all KaG a 
YHU\ FlHaU VFRSH� aQG tKHiU EHQHIitV ZHUH FlRVHl\ PRQitRUHG�  (aFK SURYHG UHlatiYHl\ ViPSlH tR iPSlHPHQt� iQ 
PRVt FaVHV iQYRlYiQJ RQH RU at tKH PRVt tZR PRGHl EXilGHUV RYHU a IHZ PRQtKV tiPHVSaQ�  TZR RI tKHP KaYH 
ZRQ iQQRYatiRQ aZaUGV iQ ,QGia�  

AV M2/ *URXS·V %pla .HlHPHQ KiJKliJKtHG� tKH IXUtKHU RSSRUtXQitiHV tR aFKiHYH iQFUHaVHG HQHUJ\ HIIiFiHQF\ iQ 
UHIiQHUiHV aQG SHtURFKHPiFal SlaQtV iV laUJH aQG iQ IURQt RI XV�  %HaUiQJ HYHQ PRUH VtUatHJiF ViJQiIiFaQFH� tKH 
iQFUHPHQtal PaUJiQ HaUQHG tKURXJK tKHVH HQHUJ\ RStiPi]atiRQ iQitiatiYHV Zill IXQG� ZitKiQ tKH HQHUJ\ 
FRPSaQiHV� tKH iQYHVtPHQt FaSital UHTXiUHG tR SXUVXH tKH HTXall\ iPSRUtaQt HQHUJ\ tUaQVitiRQ iQitiatiYHV�

TKH -RXUQal RI )HGHUatiRQ RI ,QGiaQ 3HtURlHXP ,QGXVtU\
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Team AspenTech receiving the Digital Technology Provider of the Year 
Award



Summary

:itK tKH HQKaQFHG IRFXV RQ GHFaUERQiVatiRQ RI 
JlREH� tKH ZRUlG KaV UHkiQGlHG tKH IlaPH RI 
iPSlHPHQtatiRQ RI tHFKQRlRJiHV FaSaElH tR aEVRUE 
&aUERQ IURP aiU aQG VHTXHVtUatH it iQtR tKH GHStKV 
RI (aUtK� ,Q tKiV HQGHaYRXU 21*& iQ FRllaERUatiRQ 
ZitK ,2&/ KaV IRUPXlatHG iPSlHPHQtatiRQ RI &2��
(2R IiUVt tiPH iQ ,QGia tR UHaS GRXElH EHQHIitV RI 
HQKaQFHG Ril SURGXFtiRQ IURP itV PatXUH IiHlG aV ZHll 
aV aEHtPHQt RI FliPatH FKaQJH E\ VtRUiQJ &2� iQ tKH 
UHVHUYRiUV� ZKiFK RtKHUZiVH ZRXlG KaYH EHHQ 
HPittHG iQtR atPRVSKHUH� TKiV aUtiFlH iV aiPHG tR 
GiVFXVV :HAT� :H<� H2: RI &2��(2R IRU a EURaG 
VHQViti]atiRQ� 

Introduction

DXUiQJ tKH UHFHQtl\ KHlG &23��� PHHt� ZKiFK ZaV 
KHlG tR GHIiQH FUitiFal PilHVtRQHV iQ tHUPV RI GH�
FaUERQi]atiRQ taUJHtV RI JlREH� ,QGia KaV SlHGJHG tR 
EH QHt FaUERQ ]HUR E\ ����� TRGa\� JlREal SRZHU 
aQG iQGXVtU\ VHFtRUV aFFRXQt IRU aERXt ��� RI all 
JUHHQKRXVH JaV �*H*� HPiVViRQV� TKRXJK 
FRQtUiEXtiRQ RI ,QGia iQ FXPXlatiYH JlREal HPiVViRQ 
VtaQGV at ����� iQ ���� ZitK ������� PilliRQ tRQQHV� 
2YHU tKH laVt �� \HaUV� &2� HPiVViRQV RI ,QGia JUHZ 
VXEVtaQtiall\ IURP ����� tR ������� PilliRQ tRQQHV 
UiViQJ at aQ iQFUHaViQJ aQQXal UatH tKat UHaFKHG a 
Pa[iPXP RI ������ iQ ���� aQG tKHQ GHFUHaVHG tR 
������ iQ ����� TKH VXFFHVV RI ,QGia iQ VtaUtiQJ tKH 
UHYHUVal tKH tUHQG FaQ EH attUiEXtHG tR tKH QXPEHU 
RI IaFtV iQFlXGiQJ iQFUHaViQJ aZaUHQHVV aPRQJ 
JHQHUal  PaVVHV�  ZiGHU  VKiIt  tR  JUHHQHU  VRXUFHV RI

CO2-EOR as CCUS: Benefit with a Noble Cause
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 HQHUJ\ aQG PaQ\ PRUH alikH� 1RZ� ,QGia iV PRYiQJ 
aKHaG tR IXUtKHU UHiQ iQ tKiV HPiVViRQ RI &2� aGRStiQJ 
YaUiRXV PHaVXUHV aiPiQJ tR UHGXFH FaUERQ HPiVViRQ 
E\ HitKHU VtRUiQJ RU UHXViQJ it VR tKat FaStXUHG FaUERQ 
GiR[iGH GRHV QRt HQtHU tKH atPRVSKHUH�

,Q tKiV YR\aJH� 21*& KaV alZa\V IURQtUXQQHU ZKHQ it 
FRPHV tR HPEUaFiQJ lRZ FaUERQ tHFKQRlRJiHV aQG 
iPEiEiQJ tKHP iQ RXU SURFHVVHV� 21*& KaV FXt GRZQ 
itV FaUERQ HPiVViRQ iQtHQVit\ E\ ����� SHU FHQt RYHU 
tKH laVt IiYH \HaUV aV SaUt RI PakiQJ itV RSHUatiRQV 
PRUH VXVtaiQaElH tKURXJK GiYHUVH HPiVViRQV UHGXFtiRQ 
iQitiatiYHV� AV a SaUt RI tKiV HIIRUt aQG FRQViGHUiQJ tKH 
VtUatHJiF ViJQiIiFaQFH RI &&86 tHFKQRlRJ\ tRZaUGV 
tUaQVitiRQ tR 1Ht�=HUR (PiVViRQV� 21*& iV SaUtQHUiQJ 
ZitK ,2& IRU VHttiQJ XS a &&86 SURMHFt IRU (QKaQFHG 
2il RHFRYHU\ �(2R� IURP PatXUH Ril IiHlGV� TKH SURMHFt 
Zill Xtili]H &2� FaStXUHG IURP ,2&·V .R\ali UHIiQHU\ IRU 
iQMHFtiQJ iQ tR tKH PatXUH UHVHUYRiUV RI *aQGKaU Ril 
IiHlG iQ *XMaUat�

CCUS and CO2-EOR:

&aUERQ FaStXUH� XtiliVatiRQ aQG VtRUaJH �&&86� iV a 
PatXUH tHFKQRlRJ\ ZitK PRUH tKaQ IiYH GHFaGHV RI 
H[iVtHQFH� ,Q SRSXlaU tHUPiQRlRJ\� it iV aQ aUUa\ RI 
tHFKQRlRJiHV� ZKiFK aUH EHiQJ iPSlHPHQtHG RQ tKH 
tKHRU\ tKat iI RQH FaQ EH aElH tR FaStXUH tKH HPittHG 
&2� HitKHU IURP QHXURJHQiF RU aQtKURSRJHQiF 
VRXUFHV� tKH VaPH FaQ EH takHQ aZa\ IURP tKH 
atPRVSKHUH E\ VHTXHVtUatiRQ iQtR tKH GHHSHU la\HUV 
RI VRil� ,Q tKiV Za\� tKH tHPSHUatXUH RI tKH HaUtK FaQ 
EH UHtaiQHG iQ a SUHVFUiEHG PaQQHU� :itK tKH 
aGYaQFHPHQt RI kQRZlHGJH� RtKHU EHQHIitV RI &2� 
VHTXHVtUatiRQ HPHUJHG� QRtaElH aPRQJ tKHP iV &2��
(2R�
Key Words: CCUS, CO2-EOR, Climate Change

Bhaswar Lochan Partha S. Goswami



2il IiHlG GHYHlRSPHQt JRHV tKURXJK tZR RU tKUHH UHFRYHU\ VtaJHV� TKH IiHlG iQ SUiPaU\ UHFRYHU\ iV H[SlRitHG ZitK 
tKH XVH RI QatXUal GUiYH PHFKaQiVPV VXSSRUtHG E\ tKH UHVHUYRiU
V QatXUal HQHUJ\� TKiV H[SlRitatiRQ FaXVHV 
GHFliQH iQ SUHVVXUH� aQG VR GRHV iQ Ril SURGXFtiRQ UatHV� TR SURlRQJ tKH GXUatiRQ RI SURGXFtiRQ� VHFRQGaU\ 
UHFRYHU\ PHtKRGV aUH HPSlR\HG� ZKHUH a IlXiG� PRVt FRPPRQl\ ZatHU� iV iQMHFtHG QRt RQl\ tR PaiQtaiQ UHVHUYRiU 
SUHVVXUH EXt alVR tR GiVSlaFH Ril tRZaUG SURGXFiQJ ZHllV� (YHQ aItHU VHFRQGaU\ UHFRYHU\ VtaJH� RQ aYHUaJH� RQl\ 
��²��� RI tKH Ril iV UHFRYHUHG aItHU aQG ��²��� RI tKH Ril UHPaiQV iQ tKH UHVHUYRiU �6talkXS� ������ ([tUaFtiQJ 
tKH UHPaiQiQJ Ril UHTXiUHV PRUH aGYaQFHG aQG FRVtl\ tHFKQRlRJiHV� ZKiFK aUH FRQViGHUHG tHUtiaU\ UHFRYHU\ �/akH 
Ht al�� ������ (2R iV RItHQ FRQViGHUHG a tHUtiaU\ SKaVH RI UHFRYHU\ IRU tKiV UHaVRQ� HYHQ tKRXJK it FaQ EH aSSliHG 
at aQ\ VtaJH RI SHtURlHXP IiHlG GHYHlRSPHQt� ,Q aQ (2R SURFHVV� tKH Ril iV UHFRYHUHG E\ tKH iQMHFtiRQ RI a 
PatHUial tKat iV QRt RUiJiQall\ SUHVHQt iQ tKH UHVHUYRiU� iQ tKH FaVH RI &2��(2R� FaUERQ GiR[iGH iV tKH iQMHFtHG 
PatHUial�

How it works

:KHQ &2� iV iQMHFtHG iQtR aQ Ril UHVHUYRiU� it EHFRPHV PXtXall\ VRlXElH ZitK tKH UHViGXal FUXGH Ril� EHFaXVH� tKH 
liJKt K\GURFaUERQV IURP tKH Ril GiVVRlYH iQ tKH &2� aQG &2� GiVVRlYHV iQ tKH Ril� :KHQ tKH &2� GHQVit\ iV KiJK� 
i�H�� &2� iV FRPSUHVVHG� aQG tKH Ril iV ´liJKtµ� tKiV SKHQRPHQRQ RFFXUV PRVt UHaGil\� 2Q tKH RtKHU ViGH� aV tKH
tHPSHUatXUH iQViGH tKH UHVHUYRiU iQFUHaVHV� tKH Ril GHQVit\ GHFUHaVHV RU aV tKH Ril GHQVit\ iQFUHaVHV� tKH 
PiVFiEilit\ JRHV GRZQ� DXH tR tKiV YHU\ UHaVRQ� tKH VHlHFtiRQ RI UHVHUYRiU ZitK SURSHU SUHVVXUH aQG tHPSHUatXUH 
FRQGitiRQV iV YHU\ FUitiFal IRU VXFFHVVIXl iPSlHPHQtatiRQ RI &2��(2R�1RZ� ZKHQ iQMHFtHG &2� aQG UHViGXal Ril 
attaiQ PiVFiElH SKaVH�  tKH iQtHUIaFial tHQViRQ HIIHFtiYHl\ GiVaSSHaUV� SURPRtiQJ a PaVV tUaQVIHU �H[tUaFtiRQ�
YaSRUi]atiRQ� RI liJKt aQG iQtHUPHGiatH K\GURFaUERQV� ZKiFK UHGXFHV tKH UHViGXal iPPREilH Ril VatXUatiRQ� 
AGGitiRQall\� tKH &2� UiFK Ril SKaVH H[SaQGV�VZHllV UHJaiQiQJ PREilit\�

TKH -RXUQal RI )HGHUatiRQ RI ,QGiaQ 3HtURlHXP ,QGXVtU\
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%HFaXVH &2��(2R iV a GiVSlaFHPHQt SURFHVV� &2� iV iQMHFtHG iQtR tKH GHHS VXEVXUIaFH URFk UHVHUYRiU tKURXJK aQ 
iQMHFtiRQ ZHll tR GiVSlaFH Ril tRZaUG a SURGXFtiRQ �H[tUaFtiRQ� ZHll� &2� iV SURGXFHG alRQJ ZitK UHVHUYRiU IlXiGV� 
VHSaUatHG at tKH VXUIaFH� aQG FRPPRQl\� UH�iQMHFtHG�UHF\FlHG iQtR tKH UHVHUYRiU� TKH F\FlH UHSHatV tKURXJKRXt 
tKH RSHUatiRQ� AltKRXJK &2� iV iQMHFtHG iQ VXSHUFUitiFal �GHQVH� SKaVH� it UHPaiQV ViJQiIiFaQtl\ lHVV YiVFRXV tKaQ 
UHVHUYRiU IlXiGV aQG tKXV KiJKl\ PREilH� :KHQ PREilit\ FRQtUaVt iV KiJK� aQ XQVtaElH GiVSlaFHPHQt UHVXltV iQ tKH 
IRUP RI YiVFRXV IiQJHUiQJ �tKH XQHYHQ aGYaQFH RI &2� �UHVHPEliQJ IiQJHUV iQ a SURIilH iPaJH� tRZaUG a 
SURGXFiQJ ZHll�� ZKiFK aGYHUVHl\ iPSaFtV Ril UHFRYHU\ �-XaQHV aQG %lXQt� ������

Where it works

1RZ� tKH QatXUal TXHVtiRQ aUiVHV UHJaUGiQJ tKH PRVt VXitaElH UHVHUYRiU IRU &2� (2R� TKHRUHtiFall\� aQ\ Ril 
UHVHUYRiU FRXlG EH VXitaElH SURYiGHG tKat tKH PiQiPXP PiVFiEilit\ SUHVVXUH FaQ EH UHaFKHG� VXEVtaQtial aPRXQt 
RI Ril iV Vtill lHIt aQG JHRlRJiFal FRPSlH[it\ GRHV QRt KiQGHU tKH FRQtaFt RI &2� tR FUXGH Ril�
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,GHall\� a UHVHUYRiU ZitK VXFFHVVIXl ZatHU IlRRGiQJ MaFkHG�XS SUHVVXUH iV tKH PRVt SURPiViQJ FaQGiGatH IRU 
&2� (2R� EXt iQ UHalit\� QXPEHU RI IaFtRUV likH URFk aQG IlXiG FKaUaFtHUiVtiFV� SaVt SURGXFtiRQ EHKaYiRXU aQG 
GHtailHG JHRlRJiFal aVVHVVPHQtV aUH RtKHU kH\ Sla\HUV� ZKiFK FRPH iQtR SiFtXUH� ZKilH VFUHHQiQJ tKH EHVt 
FaQGiGatH� 9aUiRXV VtXGiHV aQG IiHlG H[SHUiHQFHV KaYH lHG tR GHYiVH EURaG FUitHUia IRU 6FUHHQiQJ RHVHUYRiUV IRU 
&2� (2R VXitaEilit\ �TaElH ���

(Source: National technology lab, Department of Energy U.S)

What are the challenges"

MakiQJ &2� aYailaElH IRU (2R SURFHVV iV a FXPEHUVRPH HIIRUt� ,Q aGGitiRQ tR UiVk RI HQFRXQtHUiQJ XQH[SHFtHG 
JHRlRJiF KHtHURJHQHit\� HYHQ IRU &2� VRXUFHV VittiQJ at IHZ KXQGUHG kilRPHtUHV� tKH FRVt RI VHQGiQJ tR tKH 
IiHlG aQG iQMHFtiRQ iV ViJQiIiFaQt� ,Q 86A� ZKHUH tKH &2� ²(2R iV iQ PatXUH VtatH� tKH t\SiFal FRVt iV aURXQG ���� 
��� ��tKRXVaQG PHtHU� ,Q aGGitiRQ� GUilliQJ RU UH�ZRUkiQJ RI ZHllV tR VHUYH aV iQMHFtRUV aQG SURGXFHUV� iQVtalliQJ 
a &2� UHF\FlH SlaQt aQG FRUURViRQ UHViVtaQt IiHlG SURGXFtiRQ iQIUaVtUXFtXUH aQG la\iQJ &2� JatKHUiQJ aQG 
tUaQVSRUtatiRQ SiSHliQHV FRllHFtiYHl\ tXUQ &2��(2R a FaSital�iQtHQViYH HQtHUSUiVH� TKRXJK� KiJKHU Ril SUiFHV 
Pa\ ViJQiIiFaQtl\ iPSURYH tKH HFRQRPiFV RI &2� (2R� tKH Ril IiHlG FRVtV Pa\ UHGXFH HFRQRPiF PaUJiQ� TRtal 
&2� FRVt �SXUFKaVH SUiFH �UHF\FlH FRVtV� FaQ aPRXQt tR ������ RI tKH FRVt RI Ril SURGXFHG� TKHVH all IaFtRUV 
PakH &2� (2R lHVV lXFUatiYH SURFHVV aV a JUaGXal� lRQJ�tHUP (2R�

TR PakH &2� (2R SURFHVV a tHFKQR�HFRQRPiFall\ YiaElH YHQtXUH� iQFHQtiYHV IURP JRYHUQPHQt aQG RtKHU 
IXQGiQJ aJHQFiHV iV KiJKl\ GHViUaElH� MRVt RI tKH &2� (2R iQ 8�6� FaPH iQtR H[iVtHQFH GXH tR ta[ FUHGitV aQG 
RtKHU IiVFal iQFHQtiYHV tR KHlS RIIVHt tKH IiQaQFial UiVkV� :itK tKH iQtURGXFtiRQ RI 8�6� )HGHUal (2R Ta[ 
,QFHQtiYH� ����� ZKiFK JaYH ��� ta[ FUHGit aSSl\iQJ tR all FRVtV aVVRFiatHG ZitK iQVtalliQJ a &2� IlRRG� tKH 
SXUFKaVH aQG iQMHFtiRQ FRVt RI &2� FaQ EH JiYHQ FUHGit IRU VXEVHTXHQt UaSiG JURZtK RI &2� (2R SURGXFtiRQ iQ 
8�6� ,Q aGGitiRQ� QXPEHUV RI VtatHV KaYH alVR SURYiGHG YaUiRXV t\SHV RI ta[ iQFHQtiYHV tR tKH YalXH RI tKH 
iQFUHPHQtal Ril SURGXFHG� )RU H[aPSlH� tKH laUJHVt Ril SURGXFiQJ VtatH iQ 86� TH[aV SURYiGHV a VHYHUaQFH ta[ 
H[HPStiRQ RQ all tKH Ril SURGXFHG IURP a &2�� IlRRGHG UHVHUYRiU� 

Conclusions

&2��(2R KaV tKH SRtHQtial RI UHaSiQJ GRXElH EHQHIitV RI GHFaUERQiVatiRQ tR aEatH FliPatH FKaQJH alRQJ ZitK 
iPSURYHG SURGXFtiRQ IURP PatXUH UHVHUYRiUV� ,t iV tKH RQl\ FRPPHUFiall\ HVtaEliVKHG FaUERQ Xtili]atiRQ RStiRQ 
tKat SURYiGHV laUJH�VFalH SHUPaQHQt VtRUaJH IRU FaStXUHG &2� tKURXJK ZKiFK iQGXVtUiHV likH VtHHl� FHPHQt� 
aQG SHtURFKHPiFalV FaQ EH GHFaUERQi]HG� AV SaUt RI aQ alUHaG\ HVtaEliVKHG PaUkHt� FaUERQ VtRUaJH SaiUHG 
ZitK (2R FaQ EH a SURIitaElH aFtiYit\ tKat alVR UHGXFHV JUHHQKRXVH JaV HPiVViRQV� 8Qtil RtKHU Xtili]atiRQV IRU 
FaUERQ XQGHU &&86 EHFRPH PRUH ZiGHl\ aGRStHG tKaQ &2��(2R� HPHUJiQJ FaUERQ UHPRYal tHFKQRlRJiHV Zill 
UHTXiUH tKH UHVHUYRiU kQRZlHGJH JlHaQHG IURP &2��(2R SURMHFtV Zill SURYH ZRUtKZKilH HYHQ iI Ril SURGXFtiRQ 
aQG XVH VlRZV�

AV &2��(2R EHFRPHV a PRUH aSSHaliQJ aQG YiaElH HQtU\Za\ tR VFalH XS &&6 iQIUaVtUXFtXUH� UHJXlatRU\ 
IUaPHZRUkV QHHG tR EH UHFRQFilHG ZitK a IUHVK lRRk VR tKat tKH VtRUaJH aFKiHYHG GXUiQJ &2��(2R iV 
VXSSRUtHG E\ UREXVt GRFXPHQtatiRQ aQG SURFHGXUH� :itK tKH HFRQRP\ UHIRFXViQJ RQ a lRZ�FaUERQ IXtXUH� 
FliPatH PitiJatiRQ RStiRQ Pa\ EHFRPH tKH EaViV RI a laUJH� PXlti�SURQJHG PaUkHt XQGHU a FaUERQ FaStXUH� 
VtRUaJH� aQG Xtili]atiRQ IUaPHZRUk� (2R iV RQH Za\ tKat H[iVtiQJ iQIUaVtUXFtXUH FaQ EHVt lHYHUaJH FaUERQ SUiFHV 
tR GHYHlRS a FliPatH PitiJatiRQ tHFKQRlRJ\ IRU a VKiItiQJ HQHUJ\ laQGVFaSH� 
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In the year �0�0 the crisis management of MT New 
Diamond was the mother of challenges in the 
history of Shipping Department at IOCL. How the 
incident was tackled and major catastrophe was 
averted is worth sharing.

The incident was on MT New Diamond, a Very  Large 
Crude Carrier �VLCC� Panama flagged ship, chartered 
by IndianOil on Voyage Charter basis in early August 
�0�0, loaded with � million barrels of .uwait (xport 
Crude Oil �valuing 91 million USD� that sailed from 
Mina-Al-Ahmadi in .uwait on ��rd August �0 and 
was proceeding to Indian Oil·s Paradip 5efinery. A 
fire broke out onboard the ship at 0��1� hrs GMT on 
0�rd September �0�0 nearly �� nautical miles off 
the Sangamankanda Point in Sri Lanka.

Fire onboard VLCC vessel MT New Diamond & Arrangement of Liquid 
Oxygen Containers – Challenges and Achievements
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Voice of Indian Oil & Gas Industry

Indian Oil Corporation Limited

D.K. Baruah
General Manager

The incident had the potential to wreak havoc of 
spreading highly volatile Crude oil spilling into the 
sea. It would have been an environmental disaster of 
unprecedent scale and it would also have created 
major diplomatic issues. 

Archna Bhardwaj 
(xecutive Director

D.V.N. Kishore
General Manager

Figure 1. MT New Diamond caught fire on 3rd Sep’20

Figure 2. Shot from first evening of the incident

The incident made international headlines with 
Indian Oil being the key stakeholders. An incident 
that could have been a major environmental and 
diplomatic catastrophe was averted by ��X� 
monitoring from day 1 i.e �rd September �0�0 to 
��.01.�0�1 till the time the cargo reached Paradip 
5efinery safely. 

0aMor challenges faced and hoZ Zere tacNled:
This was the first such major incident onboard a 
crude tanker in the history of IOCL. There were no 
documented guidelines to handle such situation. 
Once the incident came to our knowledge, we 
informed the incident to higher ups in the 
organization and the Ministry of Shipping and 
Ministry of Petroleum and Natural Gas. 
Communication channels were opened with DG 
�Shipping�, the nodal agency handling such crisis 
situation in India. 



)ire which was initially looking not so major spread to many areas of the ship and was turning out to be a 
potential major fire. :e came to know that Sri Lankan Navy was already at site trying to control the fire, 
however, with limited resources. On assessing the situation, it was clear that Indian Coast Guard and Indian 
Navy had the capabilities of handling such fires. Accordingly, assistance of Indian coast guard and Indian navy 
was immediately sought for deploying their vessels/tugs for firefighting at site. Chairman IOC personally met 
Chief of Navy and DG Indian Coast Guards.

The national and international media was flooded with News of fire onboard the vessel MT New Diamond. Sri 
Lankan media was flashing negative news highlighting the potential threat to their coast. The fire visuals were 
also freTuenting on their channels making the issue internationally sensitive.  By the time the Indian vessels 
reached the site, it was clear that the fire had grown in size.

Figure 3. Global media cried foul as fire waged on the MT New Diamond

The Journal of )ederation of Indian Petroleum Industry
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Fire fighting - 0aterial� resources moEili]ed

All the possible resources were mobilized by close coordination with Indian Coast Guard�ICG�, Indian Navy, DG 
Shipping, IOC Sri Lanka Office and Chennai Office of IOC. IndianOil and Lanka IOC arranged 19,�00 litres of 
foam and �,�00 kg of DCP fire-extinguisher powder during the operation. 

An expert group of salvors from  Smit Salvage was flown in from Netherlands. In a swift Sea and Air 
Coordinated �SA5� operation  Indian Coast Guard immediately deployed ICG ships Shaurya, Sarang, Sujoy and 
Dornier Aircraft for fire-fighting. 0� tugs 5awana and :asamba from Hambantota port and the Alp :inger, an 
anchor handling/fire-fighting tug were  deployed by the salvage company of the accident-stricken vessel. The 
mission was joined by Indian Navy Ship, Sahaydri, Shakti and 0� Sri Lankan naval ships ICG Pollution 5esponse 
ship Samudra Paheredar  joined with pollution response gear and Oil spill dispersant.

)LJXrH �� )LrH�ILJKWLQJ� ERXQdar\ FRROLQJ aQd PRQLWRrLQJ 
RI WKH 07 1Hw 'LaPRQd

The DG Shipping also deployed two tugs, Ocean and 
:ater Lily. Two more ICG vessels Ameya and Abheek 
were deployed, carrying oil spill dispersant chemicals 
& DCP/ A))). � Dornier Aircrafts carrying 10 
members & Oil depressants was flown out from 
Chennai. The Alp :inger carried out the towing 
operation of the vessel to prevent her from running 
aground. Anchor handling vessel the TTT1 was 
deployed by the salvors. Another vessel, POSH 
Commander, deployed by salvors sailed from 
Singapore with salvage team, breathing apparatus, 
�� ton A))), hell beaters and inert gas generator to 
join the rescue operations. A six member salvage 
team including Marine Chemist, Naval Architect and 
Lawyer was on board Tug ALP :inger.
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Shipping team was continuously following up with the Salvors for deployment of sufficient resources. 
)inally, with the combined efforts of all the fire was put off late afternoon of �th September, �0�1.

Co-ordination
Minute to minute coordination with various stake-holders involved and boundary management was the 
key to success in this incident. 

Immediate assistance was sought from of Indian Coast Guard �ICG�, Indian Navy, MoP&NG, M(A, Ministry 
of Shipping and DG Shipping.

:e engaged into active communication with the vessel Owner in spite of Owner·s initial hesitance to 
comment in this matter. :ith continual pressure on Owners, they finally lined up a Dutch salvage company 
by the name of SMIT to save the ship and the cargo. The salvage company lined up is one of the best in 
the business.

Once salvage company swung into action, coordination with salvage company was initiated by Indian Oil. 
An expert group of salvors and naval architects were flown in from Netherlands by the salvage company. 
These experts kept close watch on the vessel·s integrity under the raging fire and inclement weather 
conditions thereby helping us avoid any untoward situation. Daily report was sought from Salvors to keep 
tab on the situation.  

)LJXrH �� ,QFLdHQW ErLHILQJ WR &KaLrPaQ ,QdLaQ2LO� OHadLQJ IrRP WKH IrRQW

Various other nodal agencies including MoP&NG, M(A, MoS, IA), Sri Lankan Sri Lankan Marine 
(nvironment Protection Agency and other authorities played major role in all decision making processes to 
keep situation under control and remove bottlenecks and red-tapes.

A high level meeting was co-chaired under the aegis of Hon·ble Ministers of (xternal Affairs, Petroleum & 
Natural Gas, MoS �I/c� of Shipping with relevant stakeholders. SubseTuently a high-powered committee 
was formed comprising of ² 

DG Indian Coast Guard �ICG�, DG �Shipping�, Chairman, IOCL, Joint Secretary �IO5�, M(A, JS I/c MoP&NG as 
Co-ordinator

High powered group  had a meeting with Smit Salvors and other port authorities to arrive at final destination 
of the casualty ship. Co-ordination was maintained with LIOC �Sri Lanka� and the High Commissioner of Sri 
Lanka.

)LJXrH �� +LJK�/HYHO PHHWLQJ FR�FKaLrHd E\ 6HQLRr *RYW� 2IILFLaOV 



The Journal of )ederation of Indian Petroleum Industry

26October - December �0�1 _ Vol. �0 Issue �

H[SORraWLRQ� ([SORraWLRQ KaQdERRN� +aOOLEXrWRQ /aQdParN

Minute to minute situation update and proper liaison maintained with cargo insures to keep them abreast of 
the developments and avoid any information gap that can adversely affect our claims owing to the incident. 

Choosing destination port for casualty vessel 
The engine room of the casualty vessel was totally destroyed and the vessel needed to be towed to a safe port 
for STS. Meeting of various technical experts �)ender Care , Brand Marine etc� in this field from renowned 
operators was arranged for understanding the feasibility of on situ STS as well as taking to safe port. In the 
meanwhile High Powered Committee also took Opinion of various port authorities and Smit Salvors and after 
many round of deliberations decided to choose .alba as Port of 5efuge considering the legal provisions and 
technicalities involved w.r.t availability of eTuipment and manpower.  

)LJXrH �� 7RwaJH rRXWH dLVWaQFH aQd rLVN RSWLPL]aWLRQ aQaO\VLV

+erculean tasN of release vessel from Sri LanNan Zaters
After the fire was doused off another challenge was to get the vessel released as Sri Lankan authorities refused 
to release the casualty vessel from Sri Lankan waters unless all claims were settled.

Vessel Owners and salvors were persuaded to expeditiously settle pending issues with the Sri Lankan 
authorities to secure release of the vessel. After great difficulty and closed coordination with Salvors and their 
legal representatives the compensation amount was settled at ��� million SL5. Help of M(A was also taken to 
secure release of the vessel through diplomatic channels. This was the most difficult task however, after 
repeated diplomatic discussions  with Sri Lankan authorities clearance was secured to tow the vessel out of Sri 
Lankan waters.

(n-route .alEa �8A(�
The towage of the vessel started on the 01st of Oct with the tug Boka (xpedition. The vessel was joined by � 
support vessels from Indian Cost Guard, DG Shipping, Sri Lankan Vessels & Vessels from SMIT Savlors. The 
route approval was taken from Sri Lankan Authorities and the other countries following en-route i.e. Maldives 
& Oman.

The movement of the ship was regularly monitored by us and hourly report were sent  to JSIC, Chairman IOC, 
DG Shipping and ICG. Help of M(A was sought for safe passage through Maldives and Oman.
ICG, DG Shipping and Ministerial authorities also continuously  monitored the movements and ship finally 
reached its destination on 0�th November, �0�0.

)LJXrH �� 7RwaJH RI YHVVHO XQdHr HVFRrW      



(vacuation of cargo from the dilapidated vessel called for one of the most uniTue Ship to ship operations that 
the tanker fraternity has ever witnessed.0� daughter vessels of huge size �Suezmax category� to be moored to 
the casualty ship for almost 10-1� days each while cargo from the New Diamond·s tanks was to be transferred 
through portable pumps by an over-the ²top arrangement. This arrangement had major risks associated with 
it and called for major deliberations and technical study to render the proposal viable. )urther, getting Owners 
of 0� good Suezmax vessels to agree to undertake this risky and one-of-its-kind operation was a major 
challenge. In spite of all odds, IOC managed to line up two good daughter vessels �MT Jag Lalit and MT 
Mogra� for this operation well within the STS deadlines decided by the salvor and .alba port authorities. Both 
the vessel safely loaded cargoes from the casualty vessel.

Freeing of the DVs
Both the daughter vessel were detained after the respective STS operations at the port of .alba. The 1st 
daughter vessel MT Jag Lalit was detained by SMIT salvors on grounds of security of salvage money. Though 
constant pressure on port agents,  harbor master and salvage company through legal channels the release of 
the MT Jag Lalit laden with cargo ex-New Diamond was secured.

MT Mogra was released after major resolution of issues with SMIT on one hand for the entangled security 
issues and on the other hand with the .alba port authorities who had earlier refused to get the vessel sailed 
without any security money/bond. Same was achieved through legal channels and major arm twisting with port 
agents and harbour master.

Legal challenges: 

Besides technical difficulties there were legal challenges w.r.t. insurance claims and any other claim arising out 
of any accident. The services of an expert legal company M/s Clyde & Company from U. were hired. There 
were multiple  discussions with our insurer UIIC, 5einsurers M/s :( COX and the legal team of the owners. 
Arranging insurance for a casualty vessel before it depart from Sri Lanka was a herculean task. However, this 
was achieved before departure of the vessel from Sri Lanka. The legal issues are still going on with the vessel 
owner.
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)LJXrH �� 7KH XQLTXH RYHr�WKH�WRS 676 RSHraWLRQ 
LQ SrRJrHVV

)LJXrH ��� 'aXJKWHr YHVVHO aORQJ�VLdH FaVXaOW\ 
VKLS 07 1Hw 'LaPRQd 

STS and line-up of Daughter vessel for STS  

This incident was one which was a first for IOC and had things turned for the worse the world would have 
witnessed the most horrific oil spill incident in history ² a fully laden VLCC going down with � million barrels in 
its belly. Taking the incident head-on reTuired immense courage and aplomb. The brand IOC was in peril. The 
situation was salvaged through the courageous and dynamic leadership of Chairman Indian Oil who not only 
led from the front but also liaised with all stake-holders involved and instilled in them  confidence that Indian 
Oil is capable of handling a calamity of this scale. The onus was also on the Shipping department to play a 
pivotal role throughout the incident and its aftermath and ensure all that needed to be done in the technical 
front, in the front of information flow and in ensuring bridging of gaps between various coordinating agencies 
was done and done perfectly. :hile IOC will draw inspiration from the achievements in this incident, the 
lessons learnt from the incident will enrich us in future.  
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Arrangement of Oxygen Containers during 2nd Wave of COVID
The second wave of COVID-19 in India worsened during the month of April, �0�1. The country faced one of the 
worst medical emergencies in history with death toll setting new records with each passing day. Besides the 
unprecedented burden on the medical infrastructure of the country, the nation faced another major challenge ² 
acute shortage of medical grade oxygen in hospitals. 

(very challenge for the nation is a challenge for Indian Oil, our core philosophy being ´Pehle Indian Phir Oilµ. 
Thus, Indian Oil came forward for the noble cause of sourcing medical grade oxygen and arranging for Tuick 
logistics of the same. A high-level committee comprising of IOCL Chairman, Director �BD� and Divisional (Ds 
Marketing Division, (D �BD� & (D �Shipping� was constituted to handle this emergency. :hile oxygen from 
Indian Oil refineries were already being diverted to some demand centers, given the unprecedented scale of the 
situation it was envisaged that much more needed to be done in terms of sourcing additional volumes of 
oxygen and facilitating Tuick and efficient cross-country logistics of the same. It was decided that Indian Oil 
would mobilize empty and filled liTuid oxygen �LOX� ISO tank containers from India and, if reTuired, from 
across the world to mitigate the situation. LiTuid oxygen tanks would serve as an efficient storage and 
transportation media for oxygen in bulk in this time of crisis. 

Shipping Department took the challenge of sourcing liTuid oxygen tanks. Although Shipping department had 
no prior experience of  handling this kind job, Department took up the challenge without affecting the 
department·s core activity of chartering ships for meeting the energy reTuirements of the nation.

Shipping team initiated the exercise on an emergency scale. :ithin a day most domestic oxygen suppliers and 
liTuid oxygen tank suppliers were contacted for supply. But the domestic inventory of tanks was exhausted due 
to the unprecedented demand. Thus, there was no option left but to import these tanks from foreign land. 
Atleast a dozen of highly reputed and renowned tank suppliers from U., Holland, Denmark, Belgium, Italy, USA, 
China, 4atar, UA(, .uwait, Singapore and Australia were contacted with. The list included parties like SSB, 
Albatross, Smart Gas, Goldfleet Management, Bofort, Global Gases, BIU Plants, Jacko Gases, Iwatani Group, 
Brother Gas, Techno Gas, BN) Industries, etc. Due to the effects of the pandemic worldwide, there was a 
shortage of LOX tanks on a global scale. Due to this high demand, suppliers had an upper-hand and they were 
very tough in negotiating rates and lease terms and conditions. Major hurdles were faced in communication 
with the parties due to time difference and language barrier. Suppliers were slow in their response and it was a 
difficult task to win the trust of the suppliers to get the deal finalized. Several video conferences had to be 
organized with the suppliers for discussion on their proposals. However, within 0� days a lease agreement was 
negotiated with BN) Industries of Singapore for supply of 19 nos. of empty and oxygen filled LOX tanks to 
Indian Oil. 

The next challenge was to transport these tanks into India. Due to acute pressure on private shipping lines 
during this period, there were chances of delays in shipping these tanks into India. Thus, assistance of Indian Air 
)orce and Indian Navy was sought. The committee was in close interaction with MoP&NG, MoH):, IA), Indian 
Navy, Defense Attache·, Singapore and daily progress review  was conducted by Chairman, Indian Oil. On 1st 
May, �0�1, that is in a record time of � days, the first batch of LOX tanks landed at Panagarh �:.B.� in Indian Air 
)orce flight IL��. SubseTuently, 11 LOX tanks were transported to India from Singapore by Indian Navy ship INS 
Jalashwa also. These tanks were leased for six months each.

 &RQWaLQHrV aW &KaQJL aLrSRrW� 6LQJaSRrH &RQWaLQHrV EHLQJ ORadHd RQ ,A) FarJR &arrLHr
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The order placement was on done at record pace and the delivery to India was as per strict schedule decided by 
Govt of India. To make the process smooth and efficient, a freight forwarder was also lined up to look after 
custom clearance/ freight handling job at Singapore air & sea ports and Indian air & sea ports. Thus, the entire 
process was seamlessly managed.

The department not only sourced the 19 LOX tanks in record time but also extended major support to IOCL-BD 
group in transporting 10 ISO containers under lease agreement with SSB, Singapore. All these 10 tanks were 
brought to India by Shipping team after custom clearance and related terminal handling at Singapore and India.

The above containers were utilized across the country including New Delhi, Tamil Nadu, Andhra Pradesh, Uttar 
Pradesh, Jharkhand, Bihar & Assam as per the guidance of Health Ministry and helped India breathe back to 
normalcy after the devastating second wave of COVID-19.

&RQWaLQHrV ORadHd RQ ,QdLaQ 1aY\ 6KLS aW 
&KaQJL 3RrW� 6LQJaSRrH 

&RQWaLQHrV ORadHd RQ 7rXFNV IRr 'LVWrLEXWLRQ

1HwV FOLSV LQ 0HdLa &RQWaLQHrV RI 66% ORadHd LQ ,A) FarJR FarrLHr

0V� ArFKQa %KardwaM � 7KH rHFLSLHQW RI ),3, ¶:RPaQ 
([HFXWLYH RI WKH <Har Award· IRr WKH \Har �����

6KH KaV a dLYHrVLILHd H[SHrLHQFH RI wRrNLQJ aFrRVV 
YarLRXV dHSarWPHQWV� 6KH H[FHSWLRQaOO\ KaQdOHd WKH 
&rLVLV PaQaJHPHQW RI 07 1Hw 'LaPRQd VKLS aQd 
aYHrWHd SRWHQWLaOO\ PRQXPHQWaO HQYLrRQPHQWaO 
dLVaVWHr� 6KH arraQJHd WKH LPSRrW RI �� R[\JHQ 
WaQN�FRQWaLQHrV 	 ��� 707 RI R[\JHQ LQ rHFRrd 
WLPH RI � da\V IRr KaQdOLQJ &RYLd��� VHFRQd waYH�
7KLV  award  KRQRXrV  ArFKQa  %KardwaM  IRr  KHr  FRXraJH�  JrLW  aQd  dHWHrPLQaWLRQ  LQ  
SXrVXLQJ  a  SrRIHVVLRQaO  FarHHr  SaWK  wLWK  FRPSHWHQFH  aQd  EaOaQFH LQ RWKHr waONV RI OLIH�
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Introduction:

DUaJ RHGXFiQJ AGGitiYHV �DRA� aUH IRUPXlatiRQV FRQtaiQiQJ XltUa KiJK PRlHFXlaU ZHiJKt SRl\PHUV �KaYiQJ 
PRlHFXlaU ZHiJKt UaQJiQJ IURP �� tR ��� PilliRQ�� ZKiFK HQaElH Ril aQG SiSHliQH iQGXVtUiHV tR UHGXFH tKH 
IUiFtiRQal SUHVVXUH ZitKiQ tKH IlRZ RI a SiSHliQH RU FRQGXit� TKHVH lRQJ�FKaiQ K\GURFaUERQ SRl\PHUV aUH aGGHG iQ 
tKH SiSHliQH IlXiG RQl\ iQ SaUtV�SHU�PilliRQ lHYHlV tKat GHFUHaVH tKH aPRXQt RI HQHUJ\ lRVt iQ tXUEXlHQt IRUPatiRQ� 
TKHiU aGGitiRQ GXUiQJ tKH SiSHliQH tUaQVSRUtatiRQ RI FUXGH 	 SURGXFtV KHlSV tR�

� ,QFUHaVH tKURXJKSXt
� 6aYHV (QHUJ\
� 3URYiGH )lH[iEilit\
� 6aIH 2SHUatiRQV
� ,QFUHaVHG FaSaFit\

FIPI Innovator of the Year Award (Team) 2021

�� 2FtREHU � DHFHPEHU ���� _ 9Rl� �� ,VVXH �

9RiFH RI ,QGiaQ 2il 	 *aV ,QGXVtU\

Indian Oil Corporation Limited 
Research & Development Centre

IndianOil ;traFlo Drag Reducing Additive (DRA) Technology for 
Improving Pipeline Flow & Efficiency

IOCL (team led by Dr. SSV Ramakumar)  receiving the FIPI Innovator of the Year 
- Team Award

Awardees:
Dr Sukhdeep Kaur, Mr P K Sharma, Dr Gurmeet Singh, Mr Q M Amir, Mr Sunil Das (IOCL Pipeline Division),         
Dr C Kannan, Dr G S Kapur and Dr SSV Ramakumar

DRA ZRUkV E\ VXSSUHVViQJ tKH IRUPatiRQ 
RI tXUEXlHQt EXUVtV iQ tKH EXIIHU UHJiRQ� 
TKHVH iQ tXUQ VXSSUHVV tKH IRUPatiRQ aQG 
SURSaJatiRQ RI tXUEXlHQt HGGiHV� HHQFH 
VR tKH K\GUaXliF HQHUJ\ iV QRZ PRUH 
IRFXVHG RQ PRYiQJ tKH IlXiG GRZQ tKH 
SiSHliQH UatKHU tKaQ iQ a FKaRtiF� UaQGRP 
PRtiRQ�

Figure 1. Pictorial representation of the DRA action



:KHQ DRA GiVVRlYHV �)iJXUH �� iQ SiSHliQH IlXiG� tKH lRQJ FKaiQ SRl\PHU PRlHFXlHV EHJiQ tR XQFRil aQG 
RXtVSUHaG aV tKH\ iQtHUaFt ZitK tKH SiSHliQH IlRZ� TKiV iQtHUaFtiRQ iV TXitH FRPSlH[� tKH lRQJ FKaiQ PRlHFXlHV 
GaPSHQ tXUEXlHQt EXUVtV QHaU tKH SiSH Zall aV iI tKH\ ZHUH aFtiQJ aV tiQ\ VKRFk EXIIHUV� TKiV GaPSHQiQJ HIIHFt 
UHGXFHV IUiFtiRQal SUHVVXUH lRVV UHVXltiQJ iQ a GHFUHaVH iQ HQHUJ\ FRQVXPStiRQ RU aQ iQFUHaVH iQ IlRZ UatH� 

DRA PaUkHt iV FRQtURllHG E\ IHZ IRUHiJQ JlREal Sla\HUV likH /XEUi]Rl 6SHFialt\ 3URGXFtV ,QF�� %akHU HXJKHV� 
)lRZFKHP tR QaPH a IHZ� 

DRA iV EHiQJ XVHG E\ ,2&/ aQG iQ tKH FRXQtU\ ViQFH ����� TKiV SURGXFt ZaV iPSRUtHG IURP tKH aERYH 
PXltiQatiRQal FRPSaQiHV IURP tKH SaUt �� \HaUV� RHFHQtl\� ,2&/ HQtHUHG tKH lHaJXH RI aERYH Sla\HUV aQG 
liFHQVHG tKH iQ�KRXVH GHYHlRSHG SatHQtHG DRA tHFKQRlRJ\ tR M�V DRUI .Htal &KHPiFalV ,QGia 3Yt /tG IRU 
PaQXIaFtXUiQJ iQ ,QGia aQG VXSSl\ ZRUlGZiGH� 

Development of drag reducing additives at IOCL

TKH laERUatRU\ VFalH GHYHlRSPHQtal SURMHFt ZaV iQitiatHG iQ tKH R	D &HQtHU RI ,2&/ IRU FUHatiQJ DUaJ RHGXFiQJ 
AJHQt SRUtIRliR IRU ,2&/ Za\ EaFk iQ ����� AttaiQiQJ tKiV ZaV QRt HaV\ taVk� aV all VkillHG iQ tKiV aUt 
aFkQRZlHGJHV tKat HVtaEliVKPHQt RI aQ\ FKHPiVtU\ iV FKallHQJiQJ� :itK all VXSSRUt IURP tRS PaQaJHPHQt aQG a 
tHaP RI KiJKl\ GHGiFatHG SRl\PHU VFiHQtiVt� DRA FKHPiVtU\ ZaV GHYHlRSHG aQG RStiPi]HG� 

TKHUH ZHUH PaQ\ FKallHQJHV HQYiVaJH IRU DRA GHYHlRSPHQt� IHZ RI ZKiFK ZHUH aV IRllRZV�

TKH -RXUQal RI )HGHUatiRQ RI ,QGiaQ 3HtURlHXP ,QGXVtU\

��2FtREHU � DHFHPEHU ���� _ 9Rl� �� ,VVXH �

� HaQGliQJ RI tKH S\URSKRUiF aQG FRUURViYH FKHPiFalV
� (VtaEliVKiQJ 	 PaiQtaiQiQJ iQHUt aQG PRiVtXUH IUHH UHaFtaQtV aQG HQYiURQPHQt
� DHViJQiQJ RI H[SHUiPHQtV tR attaiQ XltUa KiJK PRlHFXlaU ZHiJKt SRl\PHU RQ FRQViVtHQtl\
� &atal\Vt GHYHlRSPHQt aQG SRl\PHUi]atiRQ SURFHVV GHYHlRSPHQt
� 3UHSaUatiRQ RI UHaFtaQtV� UaZ PatHUial� VHlHFtiRQ RI UHaFtRU V\VtHPV aQG UHaFtiRQ FRQGitiRQV
� HaQGliQJ RI XltUaKiJK PRlHFXlaU ZHiJKt SRl\PHU
� DHViJQiQJ RI tKH SURFHVV IRU SRl\PHU UHFRYHU\ aQG FRQYHUtiQJ tKH VRliG SRl\PHU tR DRA VlXUU\

IRUPXlatiRQ
� DHYHlRSPHQt RI iQ�KRXVH PHtKRGV aQG tHVtV IRU FKaUaFtHUi]atiRQ aQG SHUIRUPaQFH HYalXatiRQ RI tKH DRA

TKH GHYHlRSPHQtal SURMHFt ZaV VtaUtHG ZitK H[tHQViYH SatHQt� RSHQ litHUatXUH VHaUFK aQG ZKitH VSaFH aQal\ViV� TKH 
litHUatXUH VHaUFK JaYH JRRG iQViJKt tR tKH iQtUiFaFiHV iQYRlYHG iQ DRA V\QtKHViV� VFalHXS aQG HYalXatiRQ HtF� 

�� 6ynthesis of ultrahigh Polecular Zeight polyPer at lab scale
TR GHYHlRS tKH SURFHVV IRU V\QtKHVi]iQJ XltUa KiJK PRlHFXlaU ZHiJKt SRl\PHU� a QRYHl Fatal\Vt V\VtHP FRQViVtiQJ RI 
Fatal\Vt� FRFatal\Vt aQG RUJaQiF FRPSRXQGV ZaV GHYHlRSHG aQG RStiPi]HG aPRQJ tKH VXEVtitXHQt� TKH Fatal\Vt 
V\VtHP ZaV tKHQ HYalXatHG IRU SRl\PHUi]atiRQ RI tKH VHlHFtHG PRQRPHU XQGHU tKH RStiPi]HG FRQGitiRQV IRU 
aFKiHYiQJ XltUa KiJK PRlHFXlaU ZHiJKt SRl\PHU� TKH RStiPi]atiRQ ZaV H[HFXtHG XViQJ ́ 3laQ�DR�&KHFk�AFt �3D&A�µ 
aSSURaFK� aV tKH SRl\PHUi]atiRQ tR UHaFK XltUaKiJK PRlHFXlaU ZHiJKt ZaV XQiTXH aQG tKXV UHTXiUHG FRPSUHKHQViYH 
H[aPiQatiRQ� AItHU tKH ´3laQQiQJµ� ZKiFK iQYRlYHG tKH FUXFial SaUaPHtHUV tR EH takHQ iQtR FRQViGHUatiRQ ZaV RYHU� 
tKH ´DRµ SKaVH ZaV TXitH a FKallHQJH aV it iQYRlYHG tKH SUHSaUatiRQ RI UHaFtaQtV� UaZ PatHUial aFFXPXlatiRQ� 
VHlHFtiRQ RI UHaFtRU V\VtHPV� aQG SUHSaUiQJ RI tKH UHaFtiRQ FRQGitiRQV� MRUH FUXFial ZaV tKH SURGXFt aQal\ViV alRQJ 
ZitK tKH UHSURGXFiEilit\ aQG UHSHataEilit\� All tKiV ZaV aFKiHYHG tKURXJK laUJH QXPEHU RI H[SHUiPHQtV aQG FRQVtaQt 
SHUVHYHUatiRQ tR aFKiHYH aQG XQGHUVtaQG tKH SRl\PHUi]atiRQ�

Figure 2. Catalyst and process optimization



9RiFH RI ,QGiaQ 2il 	 *aV ,QGXVtU\

�� 2FtREHU � DHFHPEHU ���� _ 9Rl� �� ,VVXH �

TKH VXFFHVV RI aQ\ H[SHUiPHQtatiRQ GHSHQGV XSRQ tKH tHFKQiFal H[SHUtiVH aQG KRZ tKH H[SHUiPHQtatiRQV 
aUH FaUUiHG RXt� TKH VFiHQtiVtV RI  ,2&/ R	D SRVVHVV UHTXiVitH tHFKQiFal H[SHUtiVH aQG tKH laEV aUH  ZHll 
HTXiSSHG aQG YHUVatilH tR FRQGXFt VXFK FKallHQJiQJ H[SHUiPHQtatiRQV ZitK VXFFHVV  TKH SUHFiViRQ RI ERtK 
JUaYiPHtUiF aV ZHll aV YRlXPHtUiF PaQiSXlatiRQV ZHUH aXtRPatHG aQG XQGHU FRQtURllHG atPRVSKHUH� 

�� &haracteri]ation of polyPer�
AV tKH FRQYHQtiRQal tRRlV likH *Hl 3HUPHatiRQ &KURPatRJUaSK\ iV QRt VXitaElH IRU KaQGliQJ VXFK KiJKl\ 
YiVFRXV aQG XltUa�KiJK PRlHFXlaU ZHiJKt SRl\PHUV� aQG iQ�KRXVH PHtKRG IRU PRlHFXlaU ZHiJKt 
GHtHUPiQatiRQ RI tKH V\QtKHVi]HG SRl\PHUV ZaV GHYHlRSHG EaVHG RQ tKH YiVFRVit\ aYHUaJH PRlHFXlaU 
ZHiJKt �MY� RI tKH V\QtKHVi]HG SRl\PHUV�  

:itK tKH KHlS RI tKiV iQ�KRXVH GHYHlRSHG PHtKRG� tKH PRlHFXlaU ZHiJKt RI tKH laE V\QtKHVi]HG DRA 
VaPSlHV ZHUH PHaVXUHG VXFFHVVIXll\ aQG IRXQG tR EH FRQViVtHQt iQ tKH UaJH RI  �� tR �� PilliRQ� 

�� 6caling up of polyPeri]ation process to .iloscale
AItHU VXFFHVVIXl RStiPi]atiRQ RI tKH laE VFalH SURFHVV� VFalH XS VtXGiHV ZHUH XQGHUtakHQ at .ilRVFalH lHYHl 
TKH lHYHl RI tKH VFalH XS ZaV GHFiGHG FRQViGHUiQJ tKH YaUiRXV tHFKQiFal aQG HQJiQHHUiQJ aVSHFtV RI tKH 
SURFHVV� 

�� &onYerting polyPer into D5$ 6lurry
TKH FRPPHUFial IRUP RI DRA iV VlXUU\ IRUP EXt tKH IRUPatiRQ RI VlXUU\ 
itVHlI iV aQ aUt� ZKiFK KaV EHHQ PaVtHUHG E\ ,2&/�R	D� 

Third Party Evaluation

TKH iQitial HYalXatiRQ RI tKH ,2&/ DRA SURGXFt ZaV TXitH FKallHQJiQJ aV 
tKHUH ZaV QR VXFK laE VFalH IaFilit\ aYailaElH iQ ,QGia� TKH aYailaElH 
SiSHliQH tHVt lRRS at R	D ZaV QRt IRXQG tR EH tRR VPall IRU aVVHVViQJ 
tKH HIIiFaF\ RI tKHVH KiJK SHUIRUPaQFH DRAV� TKHUHIRUH� iQitial 
SHUIRUPaQFH HYalXatiRQ ZaV XQGHUtakHQ tKURXJK a tKiUG SaUt\ iQ 
*HUPaQ\ XViQJ a TXUEXlHQt RKHRPHtHU� TKH SHUIRUPaQFH RI tKH ,2&/ 
DRA ZaV IRXQG tR EH at SaU ZitK tKH FRPPHUFial DRA SURGXFt�

Commercial Trials IOCL DRA

TKH IiUVt FRPPHUFial tUial ZaV FRQGXFtHG iQ tKH ��� .M �µ SiSHliQH iQ %RQJaiJaRQ�%HtkXFKi SiSHliQH VHFtiRQ RI 
*63/ iQ H6D IlRZ� TKH IlRZ UatH aFKiHYHG ZitK tKH RStiPi]HG GRVaJH UatH ZaV ��� PRUH aV FRPSaUHG tR EaVH 
liQH IlRZ UatH� aV ZHll aV FRPPHUFial DRA�

Figure 3. Slurry of 
Indigenous DRA

Figure 4. Rheometer analysis of IOCL DRA vs Commercial DRA

Figure 5. Graphical representation of flow rate during the trial run of IOCL DRA
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exploration. Exploration handbook, Halliburton Landmark

TKH VHFRQG FRPPHUFial tUial ZaV FRQGXFtHG iQ tKH ���.M ��µ SiSHliQH iQ 3atQa� MXJKalVaUai VHFtiRQ RI %.3/ 
iQ H6D aQG HTXiYalHQt SHUIRUPaQFH iQ tHUPV RI iQFUHaVH iQ IlRZUatH ZaV REVHUYHG iQ ERtK ,2&/ aQG 
FRPPHUFial DRA�  )RU ERtK tKH tUailV� all tKH UHTXiUHG TXaQtiIiHV ZHUH SUHSaUHG at ,2&/�R	D� 

Intellectual Property on IOCL DRA

,2&/ DRA tHFKQRlRJ\ KaV � JUaQtHG SatHQtV iQ iPSRUtaQt JlREal MXUiVGiFtiRQV i�H ,QGia� 86� RXVVia� .RUHa aQG 
6aXGi AUaEia ZitK Pa[iPXP PaUkHt SRtHQtial�  )XUtKHU a GHtailHG )UHHGRP tR 2SHUatH �)T2� VtXG\ KaV EHHQ 
SHUIRUPHG� TKH ,2&/ DRA tHFKQRlRJ\ KaV )T2 IRU ,QGiaQ MXUiVGiFtiRQ�  

7he folloZing figure depicts the journey of deYelopPent and coPPerciali]ation of indigenous D5$ by 
,2&L�

Figure 6. Graphical representation of summary of work done on IOCL DRA

Licensing of IOCL Patented DRA Technology 

AV a VtUatHJiF GHFiViRQ� it ZaV tKRXJKt SUXGHQt tR liFHQVH ,2&/ 
DRA SatHQtHG tHFKQRlRJ\ tR a VXitaElH FKHPiFal PaQXIaFtXUHU iQ 
,QGia�  TKiV liFHQViQJ GHFiViRQ KaG PXltiSlH aGYaQtaJHV IRU ,2&/� 

� ,2&/ FRQtUiEXtiRQ tR IXlIilV *RYt RI ,QGia ´AtPa1iUEKaU
%KaUatµ aQG ´MakH iQ ,QGiaµ PiVViRQV
� 3URYiGH IiQaQFial EHQHIitV tR ,2&/ � aYailaEilit\ RI DRA
PaQXIaFtXUHG lRFall\ at UHGXFHG FRVt IRU ,2&/ FaStiYH 
FRQVXPStiRQ

� RR\alt\ Sa\PHQtV tR ,2&/ IRU ValH tR ,2&/�QRQ�,2&/ XQitV iQ ,QGia aQG aEURaG
� 6SHHG\ FRPPHUFiali]atiRQ aQG SURliIHUatiRQ RI ,2&/ DRA tHFKQRlRJ\ QRt RQl\ iQ ,QGia EXt JlREall\�

Trade Name protection

TKH ,2&/ DRA EHHQ UHJiVtHUHG aV ;tUa)lR IRU GiIIHUHQt JUaGHV RI DRA tR EH XVHG iQ GiIIHUHQt aSSliFatiRQV aV 
GHSiFtHG EHlRZ�

Post Licensing-Commercial Production,  Trials and Marketing

3RVt liFHQViQJ� tKH UHJXlaU SURGXFtiRQ at tKH PaQXIaFtXUiQJ XQit KaV EHHQ VtaUtHG XQGHU ,2&/ VXSHUYiViRQ� 
%HIRUH SXttiQJ iQtR aFtXal XVaJH RQ UHJXlaU EaViV� tZR PRUH FRPPHUFial tUialV KaYH EHHQ XQGHUtakHQ IRU tKH 
PaQXIaFtXUHG ,2&/ DRA� 



TKH IiUVt FRPPHUFial tUial ZaV FRQGXFtHG iQ Ma\ ���� iQ 6ala\a�9iUaPJaP VHFtiRQ RI 6M3/ FUXGH FaUU\iQJ 
SiSHliQH� ZKHUH ,2&/�DRA JaYH ��� iQFUHaVH iQ SiSHliQH IlRZ aV FRPSaUHG tR ��� iQFUHaVH aFKiHYHG E\ 
FRPPHUFial DRA� TKH VHFRQG FRPPHUFial tUial iQ PXltiSURGXFt SiSHliQH iQ AXJXVt ���� iQ 3aQiSat�RHZaUi RI 
1R3/ SURYiGHG a��� iQFUHaVH iQ IlRZ� EHttHU tKaQ tKH FRPPHUFiall\ XVHG DRA�

&XUUHQtl\� iQGiJHQRXV GHYHlRSHG DRA iV XQGHU UHJXlaU PaQXIaFtXUiQJ at M�V DRUI .Htal IRU VXSSl\iQJ QRt RQl\ 
tR ,2&/ aQG IHZ RtKHU FRPSaQiHV iQ ,QGia� 6iPilaUl\� aFtiYH GiVFXVViRQV aUH RQ ZitK IHZ FRPSaQiHV aEURaG IRU 
tUialV aQG FRPPHUFial SURGXFtiRQ� 

Conclusions

:KilH ,QGia &HlHEUatiQJ �� <HaUV RI  ,QGHSHQGHQFH� A]aGi ka APUit MaKRtVaY ² tKH VXFFHVVIXl GHYHlRSPHQt 
aQG FRPPHUFiali]iQJ RI DUaJ RHGXFiQJ aGGitiYH �DTA� tHFKQRlRJ\ iV a KXPElH tUiEXtH IURP ,2&/� ZKiFK Zill 
KHlS aFKiHYiQJ 6HlI�RHliaQFH aQG PHHtiQJ *RYHUQPHQt RI ,QGia·V PiVViRQ RI MakH iQ ,QGia�

7he technology has recently receiYed F,3, ,nnoYator of the $Zard�7eaP (����)

$cNnoZledgePents�
All the awardees greatly acknowledge the support & contribution of other members of IOCL-R&D and IOCL-
PLHO in this project.
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Introduction:

TR Vta\ FRPSHtitiYH aQG tKUiYH iQ tRGa\·V XQFHUtaiQ 
aQG YRlatilH HQHUJ\ PaUkHt tKat iV FKaUaFtHUi]HG E\ 
PaMRU VKiItV iQ VXSSl\ aQG GHPaQG G\QaPiFV� 
UHIiQHUV PXVt IiQG Za\V tR iQFUHaVH RSHUatiRQal 
HIIiFiHQFiHV� Pa[iPi]H SURGXFtiYit\ aQG SURGXFH 
UHIiQHG SURGXFtV at lRZHU FRVtV� A PaMRU 
FRQViGHUatiRQ IRU ERRVtiQJ a UHIiQHU\·V SURIitaEilit\ 
aQG iPSURYiQJ RSHUatiRQal VaIHt\ iV tR kHHS 
RSHUatiQJ XQitV UXQQiQJ aQG aYailaElH IRU VHUYiFH� 
)XUtKHU aQ\ XQSlaQQHG VKXtGRZQV aUH QRt GHViUaElH 
aV VXFK iQtHUUXStiRQV FaQ KaYH a SURIRXQG iPSaFt RQ 
tKH FRPSaQ\ SURGXFtiRQ SlaQQiQJ aFtiYitiHV aV ZHll 
aV iQtHJUit\ RI HTXiSPHQt·V ZKiFK XQGHUJR 
PHFKaQiFal VKRFk� 9iJilaQFH iQ RSHUatiQJ UiJRU� 
TXiFkl\ GHtHUPiQiQJ RU HYHQ SUHGiFtiQJ QHJatiYH 
iPSaFtV� aQG EHiQJ aElH tR HIIiFiHQtl\ FRUUHFt 
GHYiatiRQV IURP tKH RSHUatiQJ SURFHVV SlaQ aUH kH\V 
tR PaiQtaiQiQJ KiJK HTXiSPHQt UHliaEilit\� :iVHl\ 
iQYHVtiQJ iQ PRQitRUiQJ tRRlV� tUaiQiQJ� Fatal\Vt aQG 
FKHPiFal tUHatPHQt SURJUaPV iV a SURYHQ VtUatHJ\ 
IRU FRQViVtHQt tRS SHUIRUPaQFH�

8tilit\ VXSSl\ V\VtHPV iQ a UHIiQHU\ aUH tKH liIHliQHV 
IRU XQitV tR RSHUatH�  AQ\ iQtHUUXStiRQV iQ XtilitiHV 
VXFK aV VtHaP� FRRliQJ ZatHU� ERilHU IHHG ZatHU RU 
DM ZatHU FaQ KaYH SRtHQtial tR EUiQJ tKH XQit GRZQ 
FaXViQJ VHUiRXV SURGXFtiRQ lRVVHV�  DXUiQJ 
3aQGHPiF� tKHUH KaV EHHQ VKXtGRZQ RI VHYHUal XQitV 
GXH tR laFk RI GHPaQG RI SURGXFtV aQG iQ FaVH 
V\VtHPV  aUH  QRt  SUHVHUYHG  aGHTXatHl\ GXUiQJ VXFK

Averting Unplanned Shutdowns during Utility Pipeline Ruptures- Line 
Stop Technique Application at Refinery
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Mangalore Refinery and Petrochemicals Limited

Dinesh M
*HQHUal MaQaJHU 

MHFKaQiFal MaiQtHQaQFH

tiPH� FaQ alVR lHaG tR IailXUHV�APRQJ all XtilitiHV� 
FiUFXlatiQJ FRRliQJ ZatHU V\VtHP iV KiJKl\ SURQH IRU 
FRUURViRQ aQG IailXUHV� ,Q a PRGHUQ UHIiQHU\� ZKHUH 
tUHatHG HIIlXHQt tR UHF\FlHG EaFk tR FRRliQJ tRZHUV� 
tKHUH FaQ EH RItHQ lHakaJHV aQG HYHQ IailXUHV RI tKH 
SiSHliQH� .HHSiQJ SiSHliQHV at tKHiU EHVt RSHUatiQJ 
FRQGitiRQ iV HYHU\ UHIiQHU·V REMHFtiYH� KRZHYHU� it·V 
QRt aV HaV\ aV it VRXQGV GXH tR YaUiRXV FRQVtUaiQtV 
MaQJalRUH RHIiQHU\ aQG 3HtURFKHPiFalV /tG�� 
RSHUatHV a ���� MMT3A 3HtUR�)&& XQit �3)&&�� 
SURGXFHV SURS\lHQH ZKiFK iV IHHGVtRFk IRU YalXaElH 
3Rl\�3URS\lHQH SURGXFt�  AQ\ iQtHUUXStiRQV FaQ 
VHUiRXVl\ KaPSHU tKH SURIitaEilit\ RI tKH FRPSaQ\�  
TKH VFHQaUiRV FaQ EH VHYHUH� aV tKH UHIiQiQJ iQGXVtU\ 
ZakHV XS RQ VHttiQJ RI 3aQGHPiF ZitK iQFUHaVHG 
SURGXFt GHPaQG�  ,t ZaV REVHUYHG tKat tKHUH ZaV a 
UXStXUH RI FRRliQJ ZatHU SiSHliQH VXSSl\iQJ tR a 
FUitiFal H[FKaQJHU iQ tKH 3)&& 8Qit� /iQH VtRS�)lRZ 
VtRS tHFKQiTXH PHtKRG iV PHtKRG RI SlXJJiQJ ZKiFK 
iV XVHG tR iVRlatH V\VtHP FRPSRQHQtV IRU UHSaiU RU 
UHSlaFHPHQt aQG SURYiGHV a VKXt�RII RStiRQ IRU 
SUHVVXUi]HG SiSHV aQG YHVVHlV� AQG tKiV iV QRUPall\ 
SlaQQHG RQ lRQJ GiVtaQFH tUaQVIHU SiSH liQHV ZitK 
ZHll iQ aGYaQFHG SlaQV aQG H[HFXtHG aFFRUGiQJl\� 
HRZHYHU� tKiV SaSHU VKall GiVFXVV tKH H[SHUiHQFH RI 
XViQJ tKiV tHFKQiTXH IRU HPHUJHQF\ VFHQaUiR RI 
aUUHVtiQJ &RRliQJ ZatHU lHak RQliQH ZitKiQ VKRUt 
GXUatiRQ RI tiPH aQG aYRiGiQJ tKH XQSlaQQHG 
VKXtGRZQ RI 3URS\lHQH IlXiG Fatal\tiF FUaFkHU at 
MaQJalRUH UHIiQHU\ 	3HtURFKHPiFalV liPitHG� TKiV 
SaSHU  VKall  GHIiQitHl\  KHlS  aQG  JXiGH  RtKHU  
,QGiaQ  UHIiQHUiHV  alVR tR  YHQtXUH aQG FKHFk iQtR tKH
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IHaViEilit\ RI RStiQJ tKiV PHtKRG GXUiQJ HPHUJHQF\ lHak VFHQaUiRV HVSHFiall\ iQ tKH PaiQ KHaGHU Xtilit\ liQHV 
ZKiFK iI XQattHQGHG FRXlG lHaG tR VSHFiIiF XQit RU FRPSlH[ VKXtGRZQV�

Experience of  Cooling water leak at Propylene Fluid catalytic cracker unit at MRPL:

3)&& XQit at MR3/ iV a PaMRU PaUJiQ GUiYHU IRU tKH UHIiQHU\ aV it SURGXFHV YalXaElH SURGXFtV VXFK aV 3URS\lHQH� 
/3* aQG MRtRU 6SiUit� TKHUHIRUH� aQ\ SURGXFtiRQ iQtHUUXStiRQV tR 3)&& FaQ UHVXlt iQ a ViJQiIiFaQt iPSaFt RQ 
UHIiQHU\ SURIitaEilit\� ,t ZaV REVHUYHG� tKH FRRliQJ ZatHU UHtXUQ KHaGHU liQH RI tKH 3URS\lHQH RHFRYHU\ 8Qit �3R8� 
ZitKiQ tKH 3)&& XQit VKHaUHG ZKilH lHak attHQGiQJ ZaV attHPStHG� TKH FRRliQJ ZatHU UHtXUQ KHaGHU RSHUatHV at 
� kJ�FP࢖ SUHVVXUH� aQG GXH tR KiJKHU VSUa\ RI FRRliQJ ZatHU� tKH aSSURaFK tRZaUGV tKH lHak IRU aUUHVtiQJ ZaV 
QRt SRVViElH� TKH HQtiUH aUHa ZaV IlRRGHG ZitK ZatHU PakiQJ it XQVaIH tR GR aQ\ UHSaiU ZRUk� DXH tR lHakaJH 
IURP tKH KHaGHU� tKH ZatHU PakHXS iQ tKH FRRliQJ tRZHU iQFUHaVHG E\ aURXQG ��� Pࢗ�KU� FRQViGHUiQJ tKH 
FUitiFalit\ RI tKH VitXatiRQ� aQ HPHUJHQF\ PHHtiQJ aQG a EUaiQVtRUPiQJ GiVFXVViRQ ZaV FaUUiHG RXt tR aYRiG tKH 
VKXtGRZQ RI tKH 3laQt�

APRQJ tKH YaUiRXV RStiRQV ´/iQH 6tRS�)lRZ 6tRSµ tHFKQiTXH ZaV FKRVHQ aQG H[HFXtiRQ SURFHVV ZaV VtaUtHG IRU 
tKH VaPH� /iQH SlXJJiQJ iV XVHG tR iVRlatH V\VtHP FRPSRQHQtV IRU UHSaiU RU UHSlaFHPHQt aQG SURYiGHV a VKXt�RII 
RStiRQ IRU SUHVVXUi]HG SiSHV aQG YHVVHlV� TKH SlXJJiQJ RI a SiSHliQH iV aFFRPSliVKHG E\ IiUVt SHUIRUPiQJ a KRt 
taS aQG tKHQ XViQJ a VSHFial SlXJJiQJ PaFKiQH� %\ iQVHUtiQJ a liQH�SlXJJiQJ KHaG iQtR tKH liQH IlRZ aQG XViQJ a 
VSHFial VHaliQJ HlHPHQt attaFKHG tR tKH SlXJJiQJ KHaG� tKH IlRZ iV VtRSSHG�
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/iQH SUHVVXUH ZaV RStiPi]HG E\ takiQJ aGGitiRQal FHllV iQ tKH FRRliQJ tRZHU� )XUtKHU all QHFHVVaU\ PHaVXUHV ZHUH 
iQ SlaFH tR HQVXUH a laUJH aPRXQt RI ZatHU lHak ZRXlG QRt RYHUlRaG (T3� TKH YHQGRUV ZHUH TXiFkl\ aSSURaFKHG 
tKH liQH taSSiQJ 	 SlXJJiQJ YHQGRUV aQG aUUaQJHG tKH UHlatHG UHTXiUHPHQtV RQ aQ HPHUJHQF\ EaViV� TKH VitH 
ZaV SUHSaUHG ZitK QHFHVVaU\ VFaIIRlGiQJV� tRRlV aQG taFklHV IRU FaUU\iQJ RXt tKH KRt taSSiQJ� IRllRZHG E\ a liQH 
VtRS� 3UH�PREili]atiRQ aQG SRVt�PREili]atiRQ �i�H� all HRt TaS aQG liQH VtRS (TXiSPHQt alRQJ ZitK itV UHlatHG 
aFFHVVRUiHV ZHUH tHVtHG SUiRU tR PREili]atiRQ at ZRUk EaVH aQG RQ VitH SUiRU tR FRPPHQFiQJ RSHUatiRQV� FKHFkV 
	 IXQFtiRQ tHVtV ZHUH FaUUiHG RXt tR HQVXUH tKat tKH HTXiSPHQt VXSSliHG iV VXitaElH IRU tKH ZRUk VFRSH� 
(TXiSPHQt ZHUH FaliEUatHG aQG IXll\ FHUtiIiHG EHIRUH tKH XVaJH at VitH� TKH HQtiUH SURFHVV ZaV FaUUiHG RXt VaIHl\ 
ZitK all UHTXiUHG 33(·V XVaJH aQG all SUiRUit\ JiYHQ tR ZRUk VitH VaIHt\ aQG SURFHGXUHV� DXUiQJ tKH SURFHGXUH tKH 
VXUURXQGiQJ aUHa aURXQG RII SRiQt aFFHVV ZaV UHVtUiFtHG E\ XVH RI EaUUiFaGH�

2Q a EUiHI SURFHGXUH IRllRZiQJ SRiQtV ZHUH IRllRZHG IRU attHQGiQJ tKH lHak�

Fig 1: Representative schematic of  “Line stop” Operation

1. Welding of 8” Line stop fitting and ancillary fittings: �µ /iQH VtRS tHHV ZHUH ZHlGHG RQ tKH PaiQ � iQFK
liQH� �RQH RQ tKH XSVtUHaP aQG RtKHU  GRZQVtUHaP� AlRQJ ZitK tKHVH �µ IittiQJV ZHUH SURYiGHG IRU SUHVVXUH 
HTXali]atiRQ aQG 3URGXFt GUaiQiQJ� 

9RiFH RI ,QGiaQ 2il 	 *aV ,QGXVtU\
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2. Installation of sandwich valve: �µ 6aQGZiFK YalYHV ZHUH IittHG RQ �µ liQH VtRS IittiQJV ZKiFK VHUYHV tKH
SXUSRVH aV a FRQtURl YalYH tKURXJKRXt tKH RSHUatiRQ aQG �µ %all 9alYH ZHUH IittHG RQ tKH SUHVVXUH 
HTXali]atiRQ IittiQJV aQG RQ GUaiQ IittiQJV aQG tKH YalYHV ZHUH PaGH VXUH IRU ���� RSHQ

3. Hot tapping operation: HRt TaSSiQJ 2SHUatiRQ ZaV GRQH RQ all /iQH VtRS SRiQtV� SUHVVXUH HTXali]atiRQ
SRiQtV 	 GUaiQ SRiQtV

4. Installation of line stop assembly� SUH�IaEUiFatHG �µ E\SaVV liQH ZaV IittHG RQ tR tKH liQH VtRS KRXViQJ
tR GiYHUt tKH IlRZ 	 2QH liQH VtRS aVVHPEl\ ZKiFK FRQViVtV RI liQH VtRS KHaG ZitK �µ VHaliQJ HlHPHQt� 
aFtXatiQJ K\GUaXliF F\liQGHU aQG tKH liQH VtRS KRXViQJ ZaV IittHG RQ �µ VaQGZiFK YalYH RQ HaFK ViGH� 

5. Line stop operation: AItHU HQVXUiQJ lHak SURRI MRiQt iQ all IlaQJH FRQQHFtiRQV� tKH SUHVVXUH iQ �µ VtRSSlH
KRXViQJ ZaV HTXali]HG ZitK tKH SUHVVXUH iQ KHaGHU SiSHliQH aQG AItHU FRQIiUPiQJ tKH SUHVVXUH HTXali]atiRQ 
RQ tRS aQG ERttRP ViGH RI tKH �µ VaQGZiFK YalYH� it ZaV tKHQ RSHQHG at ERtK XSVtUHaP aQG GRZQVtUHaP 
ViGH aQG �µ liQH VtRS KHaG ZaV iQVHUtHG E\ aFtXatiQJ tKH liQH VtRS F\liQGHU RQ ERtK tKH ViGH� AItHU ERtK tKH 
XSVtUHaP aQG GRZQVtUHaP liQH VtRS KHaGV ZHUH iQ SlaFH� SURGXFt IURP tKH iVRlatHG VHFtiRQ ZaV GUaiQHG 
IURP DUaiQ 3RiQt�

6. Line modification work:  AItHU tKH GUaiQiQJ ZaV FRPSlHtH aQG ���� VtRSSlH VHal HQVXUiQJ� :atHU ZaV
SXUJHG iQtR tKH iVRlatHG VHFtiRQ XViQJ tKH YHQt SlXJ RSHQiQJ IURP �µ T2R IittiQJ� AQG tKH liQH PRGiIiFatiRQ 
ZRUkV ZHUH FRPSlHtHG� 

7. Line stop equipment retrieval: AItHU tKH FRPSlHtiRQ RI liQH PRGiIiFatiRQ ZRUkV� tKH liQH ZaV
UHFRPPiVViRQHG E\ XViQJ �� SUHVVXUH HTXali]atiRQ FRQQHFtiRQ aQG ERtK /iQH 6tRS KHaGV RQ XSVtUHaP aQG 
GRZQVtUHaP lRFatiRQ ZaV UHtUiHYHG aQG �µ 6aQGZiFK YalYH ZaV FlRVHG IRllRZHG E\ GHSUHVVXUi]H tKH SURGXFt 
IURP tKH /iQH 6tRS aVVHPEl\ aQG UHtUiHYiQJ liQH VtRS aVVHPEl\�

TKH aERYH MREV ZHUH VZiItl\ 	 FRQtiQXRXVl\ FaUUiHG RXt ZitK FlRFk�ZRUk SUHFiViRQ aQG tKH KHaY\ FRRliQJ ZatHU 
lHak RQ tKH UHtXUQ ZaV aUUHVtHG ZitKiQ VKRUt GXUatiRQ aQG tKH V\VtHP ZaV UHVtRUHG � TKH HQtiUH SURFHVV ZaV 
VXFFHVVIXll\ GRQH ZitKRXt VKXttiQJ GRZQ tKH 3URS\lHQH IlXiG Fatal\tiF FUaFkHU ZKiFK ZaV YHU\ FUitiFal IRU tKH 
UHIiQHU\ RSHUatiRQV� 

Conclusion and Future uses:

.HHSiQJ SiSHliQHV at tKHiU EHVt RSHUatiQJ FRQGitiRQ iV alZa\V tKH UHIiQHU·V REMHFtiYH� KRZHYHU� it·V QRt aV HaV\ aV 
it VRXQGV GXH tR YaUiRXV FRQVtUaiQtV ZitKiQ tKH FRPSlH[ UHIiQHUiHV ZKHUH all tKH XQitV 	 Xtilit\ VHFtiRQV aUH alVR 
iQtHUUHlatHG�  /iQH VtRS�)lRZ VtRS iV VaIH aQG FRVt�HIIHFtiYH aSSURaFK IRU VXFK Xtilit\ lHakV aQG FaQ EH iPSRUtaQt 
SaUt RI tKH RYHUall ´SiSHliQH iQtHUYHQtiRQ V\VtHPµ IRU kHHSiQJ a UHIiQHU\ SURFHVViQJ V\VtHP XS aQG UXQQiQJ 
VXVtaiQHG RSHUatiRQV� /iQH VtRS tHFKQiTXH KaV EHHQ SUHGRPiQaQtl\ XVHG�aSSliHG iQ tKH lRQJ�GiVtaQFH tUaQVIHU 
liQHV ZitK tKRURXJKl\ SlaQQHG H[HFXtiRQV aQG YHU\ UaUHl\ GXUiQJ HPHUJHQF\ VKRUt GXUatiRQ VFHQaUiRV�  

MaQJalRUH UHIiQHU\ aQG SHtURFKHPiFalV liPitHG KaV VXFFHVVIXll\ GHPRQVtUatHG tKat /iQH VtRS�IlRZ VtRS PHtKRG 
FaQ EH HIIHFtiYHl\ H[HFXtHG ZitKiQ VKRUt GXUatiRQ IRU HPHUJHQF\ VFHQaUiRV RI attHQGiQJ KHaY\ Xtilit\ FRRliQJ 
ZatHU liQH lHakV aQG aYRiG XQSlaQQHG VKXtGRZQ RI FUitiFal XQitV� 

References: “Plant-Tech project method statements”: Courtesy: Plant tech Industrial services. Mangalore. (https://
www.youtube.com/watch?v=5uj5Ky9YhA0- Plant Tech power)
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Abstract

*UHHQ K\GURJHQ iV FRQViGHUHG RQH RI tKH PRVt SURPiViQJ altHUQatiYH HQHUJ\ YHFtRU IRU tKH VXEVtitXtiRQ RI IRVVil 
IXHlV iQ tKH URaG PaS RI tKH GHHS GHFaUERQi]atiRQ�

6QaP� ZitK tKH SaUtiFiSatiRQ RI R,1A aQG *,9A *URXS � ZitK itV VXEViGiaU\ FRPSaQ\ )RUJiatXUa A� 9iHQQa �)A9� � 
laXQFKHG a GHGiFatHG SURMHFt ZitK tKH aiP tR iQYHVtiJatH tKH IHaViEilit\ RI XViQJ H\GURJHQ �H�� aQG 1atXUal *aV 
�1*� ElHQGV iQ H[iVtiQJ iQGXVtUial EXUQHUV IRU IRUJiQJ PHtalliF PatHUialV aV *UaGH )��9 aQG ,QFRQHll� ���� TKH 
IHaViEilit\ VtXG\ ZaV IRFXVHG RQ tHFKQiFal aVSHFtV aQG PaiQ FUitiFalitiHV UHlHYaQt tR tKH XVH RI H�1* ElHQGV iQ 
iQGXVtUial SURFHVVHV� lRRkiQJ at tKH HIIHFt RQ EXUQHU HIIiFiHQF\ aQG HPiVViRQV aQG KHat�tUHatHG PatHUial TXalit\ 
iQ tHUPV RI R[iGaEilit\ aQG VXVFHStiEilit\�

TKH HYalXatiRQ RI FRPEXVtiRQ V\VtHP SHUIRUPaQFH ZaV FaUUiHG RXt iQ R,1A laERUatRU\ XViQJ aQ H[iVtiQJ EXUQHU 
QRt GHViJQHG IRU tKH XVH ZitK K\GURJHQ� )iQall\� a tUial iQ tKH )A9 iQGXVtUial SlaQt ZaV FaUUiHG RXt ZitK ���YRl RI 
K\GURJHQ iQ 1*� tKH tHVt ZaV VXFFHVVIXl� KiJKliJKtiQJ aV K\GURJHQ iQ ElHQGV FaQ EH VaIHl\ XVHG ZitKRXt aQ\ 
IXUQaFH�EXUQHU PRGiIiFatiRQ IRU tKH VHlHFtHG iQGXVtUial VFHQaUiR� tKXV EHiQJ a TXitH HaV\ VtHS tR kiFkVtaUt a 
JUaGXal URaGPaS RI &2� HPiVViRQV UHGXFtiRQ�

TKH RYHUall 1* GHPaQG RI tKH VtHHl IaFtRU\ iV aERXt ���� M1P��\HaU� ZKiFK iQ tXUQV iV UHVSRQViElH IRU aERXt 
����� t�\HaU RI &2� HPiVViRQ� TKH Xtili]atiRQ RI ��� RI H\GURJHQ iQ tKH 1atXUal *aV Pi[tXUH Pa\ lHaG tR a 
VaYiQJ RI ���� t &2� SHU \HaU� ZitKRXt ViJQiIiFaQt SlaQt PRGiIiFatiRQV�

TKH aQal\ViV RI HIIHFtV RQ PatHUial TXalit\ VKRZHG a PRGHUatH VFalH iQFUHaVH ������� IRU KiJK FRQFHQtUatiRQ RI 
K\GURJHQ iQ tKH ElHQGV� ZKiFK iV KRZHYHU FRQViGHUHG tR EH QRt a SURElHP IURP tKH PatHUialV GHVFalaEilit\ 
SHUVSHFtiYH�

Utilization of Natural Gas and Hydrogen Blends in 
Existing Industrial Furnaces
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Introduction

TKH JUHHQ K\GURJHQ iV FRQViGHUHG RQH RI tKH PRVt SURPiViQJ altHUQatiYH HQHUJ\ YHFtRU IRU tKH VXEVtitXtiRQ RI 
IRVVil IXHlV iQ tKH URaG PaS RI tKH GHFaUERQi]atiRQ� TKH SaUtial RU RYHUall VXEVtitXtiRQ RI IRVVil IXHlV ZitK 
K\GURJHQ allRZV tR aFKiHYH GHHS GHFaUERQi]atiRQ altKRXJK it UHTXiUHV tKH GHYHlRSPHQt RI a K\GURJHQ�UHaG\ 
YalXH FKaiQ ² iQFlXGiQJ tUaQVSRUt� VtRUaJH� GiVtUiEXtiRQ aQG aSSliFatiRQV IRU IiQal FRQVXPStiRQ� ,Q tKiV FRQtH[t� 
61AM iV YHUiI\iQJ tKH RSSRUtXQit\ tR VXSSl\ tKH FXVtRPHUV RI itV QHtZRUk ZitK 1atXUal *aV aGGHG ZitK 
JUaGXall\ iQFUHaViQJ FRQFHQtUatiRQV RI K\GURJHQ �H��� APRQJ tKH YaUiRXV aFtiRQV XQGHUtakHQ� JUHat iPSRUtaQFH 
iV tKH XQGHUVtaQGiQJ iI H[iVtiQJ iQGXVtUial IXUQaFHV �tKat iV HTXiSPHQt tKat ZHUH QRt VSHFiIiFall\ GHViJQ tR ZRUk 
ZitK H�� FaQ EH XVHG ZitK H�1* Pi[tXUHV� TR XQGHUVtaQG iI tKiV RSSRUtXQit\ VKRXlG EH HIIHFtiYHl\ SXUVXHG� tZR 
VtHSV KaYH EHHQ iGHQtiIiHG aQG laXQFKHG E\ 6QaP�

� )iUVt VtHS� HYalXatH tKH tHFKQiFal aVSHFtV aQG tKH FUitiFalitiHV aVVRFiatHG ZitK tKH aSSliFatiRQ RI a K\GURJHQ�
QatXUal JaV ElHQGV iQ iQGXVtUial SURFHVVHV� E\ PHaQV RI ERtK HQJiQHHUiQJ aQG tHVtiQJ aFtiYitiHV FaUUiHG RXt iQ 
R,1A laERUatRUiHV� 
� 6HFRQG VtHS� SHUIRUP tKH SURRI tHVt ZitK tKH VHlHFtHG H�1* ElHQG ZitKiQ aQ iQGXVtUial SlaQt� ZKiFK iQ tKiV
SURMHFt iV a KHat tUHatPHQt IXUQaFH RI tKH IRUJiQJ &RPSaQ\ ´)RUJiatXUa A� 9iHQQa �)A9�µ
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First step - Technical feasibility

TKH tHFKQiFal IHaViEilit\ VtXG\ HYalXatHV tKH XVH a ElHQG RI H��1* FRQViGHUiQJ tKH HIIHFtV RQ tKH FRPEXVtiRQ 
�IlaPH VtaEilit\� RIIJaV FRPSRVitiRQ� aQG VtHHl SURGXFt �IRUPatiRQ aQG UHPRYal RI VFalH GXUiQJ VtHHl UHKHatiQJ�� 
,Q SaUtiFXlaU�

TKH UHIHUHQFH iQGXVtUial VFHQaUiR XVHG IRU tKH IHaViEilit\ aQal\ViV iV tKH RQH XVHG IRU tKH iQGXVtUial aSSliFatiRQ� it 
iV a KHat tUHatPHQt IXUQaFH HPSlR\HG IRU VtHHlV 	 allR\V IRUJiQJ ZitK a FaSaFit\ RI �� t� HTXiSSHG ZitK Vi[ KiJK 
VSHHG EXUQHUV ZitK GiIIXVHU iQ 6,& aQG IHHG E\ FRlG aiU� TKH IXUQaFH t\SiFall\ tUHatHV PatHUialV aV A�6A ��� 
*UaGH )��9 aQG ,QFRQHl� ��� tKat SUHVHQt GiIIHUHQt VXVFHStiEilit\ tR tKH R[iGatiRQ aQG FaQ EH FRQViGHUHG 
UHSUHVHQtatiYHV RI tKH )A9 SURGXFtiRQ Pi[�

([periPental burner tests in 5,1$ laboratory
TKH )A9 iQGXVtUial EXUQHU ZaV tHVtHG at tKH R,1A &RPEXVtiRQ 6tXGiHV ([SHUiPHQtal 6tatiRQ �)iJXUH �� ZitK tZR 
GiIIHUHQt lHYHlV RI K\GURJHQ iQ tKH 1*�  ��� aQG ��� YRl� TKH EXUQHU ZaV a ��� k: KiJK VSHHG EXUQHU� 
GHViJQHG IRU 1atXUal *aV RQl\� aQG ZRUkV iQ IlaPH PRGH ZitK FRlG aiU� 

TR XQGHUVtaQG iI tKH FXUUHQt FRPEXVtiRQ V\VtHP �EXUQHU� iV aElH tR ZRUk ZitK a H��1* ElHQG� it ZaV QHFHVVaU\ 
tR YHUiI\ itV UaQJH RI iJQitiRQ aQG VtaEilit\ aQG itV EHKaYiRU at KiJK tHPSHUatXUH iQ tHUPV RI HPiVViRQV� ZitK 
VSHFiIiF IRFXV RQ 12[ HPiVViRQV� ,Q IaFt� tKH KiJKHU UHaFtiYit\ RI K\GURJHQ UHVSHFt tR 1* iV H[SHFtHG tR FaXVH 
aQ iQFUHaVH RI 12[ IRUPatiRQ� ,Q SaUtiFXlaU� tKiV HIIHFt iV H[SHFtHG tR EH laUJHU IRU aQ aQFKRUHG IlaPH EXUQHU� aV 
tKat FRQViGHUHG iQ tKH SURMHFt� tKaQ IRU EXUQHU tKat RSHUatHV iQ IlaPHlHVV FRPEXVtiRQ�

TKH RXtSXt tKH H[SHUiPHQtatiRQ ZaV tKH FRPSRVitiRQ RI tKH ElHQG at ZKiFK tKH EXUQHU ZRUkV ZitKRXt KaUGZaUH 
PRGiIiFatiRQV aQG ZitK aFFHStaElH lHYHl RI HPiVViRQV aV &2 aQG 12[�

A tHVt UiJ ZaV aUUaQJHG iQ R,1A laERUatRU\ iQ RUGHU tR HYalXatH tKH EHKaYiRXU RI tKH )A9 EXUQHU� iQ SaUtiFXlaU 
tKH EXUQHU ZaV iQVtallHG iQ a IXUQaFH ZitK aGHTXatH Pa[iPXP tKHUPal SRZHU� DXUiQJ tKH H[SHUiPHQtal 
FaPSaiJQ a VXSHUYiVRU FRQtURllHG tKH tHPSHUatXUH� IlRZ UatH� SUHVVXUH� aQG IlXH JaV FRPSRVitiRQ �R[\JHQ� 
FaUERQ GiR[iGH� FaUERQ PRQR[iGH aQG 12[ HPiVViRQV�� TKH VXSHUYiVRU alVR FKHFkHG tKH EXUQHU VtatXV aQG aFtHG 
tR kHHS VaIH tKH SlaQt� )iJXUH � VKRZV tKH la\RXt RI V\VtHP PRQitRUiQJ aQG tHVt UiJ�

R TKH HYalXatiRQ RI SHUIRUPaQFH RI EXUQHU allRZV tR VHlHFt tKH FKHPiFal FRPSRVitiRQ RI tKH H�1* ElHQG tKat
JXaUaQtHHV tKH iJQitiRQ aQG tKH VtaEilit\ RI EXUQHU ZitKRXt KHaY\ KaUGZaUH PRGiIiFatiRQV ZitK tHVtV at SilRt 
VFalH �UHal EXUQHU iQVtallHG RQ tKH R,1A FRPEXVtiRQ VtatiRQ� aQG at iQGXVtUial VFalH� RQ UHal UHKHatiQJ IXUQaFH 
�)A9 SlaQt�
R TKH HYalXatiRQ RI tKH HIIHFt RQ tKH VtHHl SURGXFt KaV tKH aiP tR JXaUaQtHH tKat tKH VHlHFtHG H�1* ElHQG
FRPSRVitiRQ iV QRt GHtUiPHQtal IRU tKH IiQal TXalit\ RI tKH PatHUial� ZitK laE tHVtV RI VFalH JURZtK aQG UHPRYal� 
XQGHU FRQtURllHG FRQGitiRQV ViPXlatiQJ tKH atPRVSKHUH RI H� FRPEXVtiRQ�
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TKH H[SHUiPHQtal FaPSaiJQ VKRZHG tKat iQ tHUPV RI iJQitiRQ aQG VtaEilit\ tKH EXUQHU ZRUkV ZitKRXt SURElHPV 
XS tR a ���YRl� RI K\GURJHQ� ZKHUHaV at ��� YRl� RI K\GURJHQ tKH EXUQHU tHQGV tR EHFRPH iQVtaElH aQG 
QHHGV VSHFiIiF aGMXVtPHQt RI tKH EXUQHU VHt aQG PRGiIiFatiRQV RI tKH RSHUatiQJ VHttiQJV� )iJXUH � UHSRUtV tKH 
SiFtXUHV RI tKH EXUQHU GXUiQJ tKH FRlG aQG KRt ZRUkiQJ IRU tKH VHlHFtHG ElHQGV� 

Figure 1: RINA layout of test rig

,Q tHUPV RI 12[ HPiVViRQV� it ZaV QRt REVHUYHG a ViJQiIiFaQt GiIIHUHQFH EHtZHHQ tKH ElHQGV ZitK tKH �� aQG 
���YRl� RI K\GURJHQ� iQ ERtK FaVHV tKH YalXHV aUH ��� KiJKHU tKaQ tKH QatXUal JaV FaVH at tKH Pa[iPXP 
tKHUPal lRaG ���� k:� aQG ��� IRU lRZHVt UatH� )iJXUH � UHSRUtV tKH YalXHV RI 12[ HPiVViRQ IRU 1* aQG ERtK 
ElHQGV� 

Figure 2: Ignition tests and working at High temperature (furnace temperature: 950 °C)

Figure 3: NOx emission, 100% Rate, furnace temperature 950 °C 



6XPPaUi]iQJ� tKH H[SHUiPHQtal FaPSaiJQ FaUUiHG RXt at R,1A laERUatRU\ allRZHG tR YHUiI\ tKat ZitK tKH ���YRl 
RI H� iQ tKH ElHQG tKH EXUQHU iV VtaElH aQG tKH HPiVViRQV iQFUHaVH ZitK aQ aFFHStaElH lHYHl �QRt PRUH ��� at 
Pa[iPXP tKHUPal lRaG�� MRUHRYHU� tKH FRUUHFt ZRUkiQJ FRQGitiRQV ZitK KHat RXtSXt FRPSaUaElH tR XVH ZitK 
���� 1* ���� k:� KaV EHHQ iQGiYiGXatHG� 

(ffect on Tuality product� o[idability and scale rePoYal susceptibility
TKH HYalXatiRQ RI tKH HIIHFtV RQ R[iGatiRQ UatH RI VtHHl ZaV SHUIRUPHG E\ TKHUPR*UaYiPHtUiF AQal\ViV �T*A� 
tKat PHaVXUHV tKH ZHiJKt JaiQ XQGHU FRQtURllHG tKHUPal JUaGiHQt aQG tKH atPRVSKHUH FRPSRVitiRQ� TKH 
PatHUialV XVHG IRU tKH tHVt aUH A�6A ��� *UaGH )��9 aQG ,QFRQHl� ���� FKaUaFtHUi]HG E\ GiIIHUHQt R[iGatiRQ 
EHKaYiRU GXH tR GiIIHUHQt FRQtHQt RI &U aQG 1i� TKH FKHPiFal FRPSRVitiRQ UaQJH iV UHSRUtHG iQ taElH �� 

Table 1 Chemical composition of studied materials. (in case of Inconel Ni is the balance to 100%)
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TKH UHIHUHQFH tHPSHUatXUH XVHG IRU tKH tHVtV ZHUH ���� �& aQG ��� �&� YalXHV tKat ViPXlatH a UH�KHatiQJ aQG a 
KHat tUHatPHQt SURFHVV� TKH atPRVSKHUHV XVHG aUH tKH RQHV UHIHUUHG tR tKH IlXH JaV FRPSRVitiRQ RI FRPEXVtiRQ 
RI QatXUal JaV� ���YRl RI H� iQ 1* aQG ���� H� ZitK RI R[\JHQ H[FHVV RI ��� TKH UHVXltV RI R[iGatiRQ tHVtV� 
UHSRUtHG iQ TaElH �� iQGiFatH tKat tKH R[iGatiRQ iQFUHaVH IRU ,1&21(/ PatHUial iV aFFHStaElH at ERtK 
tHPSHUatXUHV� ,Q FaVH RI *UaGH )�� tKH VFalH JURZtK iV UHlatiYHl\ ViJQiIiFaQt at �����& ������ EXt iV Vtill 
aFFHStaElH�

Table 2. Oxidation tests results: the scale growth reported as percentage increase respect to value with NG 

TKH GHVFaliQJ VXVFHStiEilit\ ZaV HYalXatHG E\ GHVFaliQJ tHVtV iQ a SilRt SlaQt tKat allRZV tR UHKHat tKH VaPSlH at 
KiJK tHPSHUatXUH aQG UHPRYHV tKH VFalH E\ ZatHU QR]]lH at KiJK SUHVVXUH �XS tR ��� EaU�� TKH VHt RI GHVFaliQJ 
SaUaPHtHUV KaG tR EH PRGiIiHG iQ RUGHU tR iGHQtiI\ tKH FRQGitiRQV tKat allRZHG tR UHPRYH tKH VFalH� 

Figure 4: RINA descaling experimental facility

TKH GHVFaliQJ�aEilit\ RI tKH KHatHG VaPSlHV ZHUH aVVHVVHG XViQJ 1* aQG ���YRl RI H� iQ 1* YRl� TKH 
tKUHVKRlG lHYHl ZaV GHIiQHG iQ UHlatiRQ tR tZR PaiQ SaUaPHtHUV UHSUHVHQtatiYH RI tKH FRQtURl RI tKH GHVFaliQJ�
aEilit\� tKH iPSaFt SUHVVXUH UHSUHVHQtV tKH PHFKaQiFal aFtiRQV iQ tKH UHPRYal RI tKH R[iGH� ZKHUHaV tKH 
VSHFiIiF ZatHU iPSiQJHPHQt UHSUHVHQtV tKH tKHUPal VKRFk iQ tKH UHPRYal RI R[iGH� 
TKH UHVXltV VKRZHG tKat tKH PatHUial KaV tKH VaPH GHVFaliQJ VXVFHStiEilit\ XViQJ aQ atPRVSKHUH GHUiYiQJ IRUP 
���H�����1* iQ FRPSaUiVRQ tR 1*�

Second Step - Industrial trial in FAV plant

)iQal SaUt RI tKH SURMHFt ZaV tKH tUial tHVt iQ tKH VHlHFtHG iQGXVtUial SlaQt� THVt KaV EHHQ FaUUiHG RXt at tKH VtHHl 
IaFtRU\ ´)RUJiatXUa A� 9iHQQaµ �)A9�� ZKiFK iV a FRPSaQ\ VSHFiali]HG RQ PHGiXP aQG laUJH KHaY\�URllHG aQG 
RSHQ G\H IRUJHG SURGXFtV� TKiV tHVt KaV EHHQ FaUUiHG RXt XViQJ H� FRQFHQtUatiRQ RI ��� YRl iQ tKH JaV 
Pi[tXUH� EaVHG RQ tKH UHVXltV SUHYiRXVl\ REtaiQHG �VHH )iUVt 6tHS VHFtiRQ��
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Furnace description and adaptation
)RU tKH iQGXVtUial tHVt a FKaPEHU IXUQaFH �)iJXUH �� IRU KHat tUHatPHQtV RI VtHHlV 	 allR\V ZitK tRtal FaSaFit\ RI 
��tRQ KaV EHHQ VHlHFtHG� TKH IXUQaFH HPSlR\V Vi[ KiJK VSHHG EXUQHUV ZitK GiIIXVHU iQ 6,& aQG IHHG E\ FRlG aiU� 
/RRkiQJ at tKH UHVXltV aFKiHYHG iQ tKH )iUVt 6tHS� a Pi[tXUH RI ���H� iQ 1* ZaV iGHQtiIiHG aV SRtHQtiall\ 
aSSliFaElH IRU tKH tUial iQ tKH SlaQt� 

,Q RUGHU tR allRZ tKH iQGXVtUial tHVt VRPH SUHSaUatRU\ aFtiYitiHV KaYH EHHQ FaUUiHG�

� DHViJQ aQG iPSlHPHQtatiRQ RI a JaV Pi[iQJ VtatiRQ� aElH tR Pi[ at FRQtURllHG SUHVVXUH tKH ElHQG RI H�
�SURYiGHG E\ a ZaJRQ taQk� aQG 1* SURYiGHG E\ tKH H[iVtiQJ SlaQt SiSHliQH
� DHViJQ aQG iQVtallatiRQ RI all VXSSlHPHQtaU\ SiSHliQHV FRQQHFtiRQV tR HQVXUH VaIH FRQQHFtiRQ RI ZaJRQ taQk
tR JaV Pi[iQJ VtatiRQ aQG FRQQHFtiRQ ZitK tKH IXUQaFH
� AT(; UHTXiUHPHQt aVVHVPHQt
� 3HUPittiQJ aQG aXtKRUi]atiRQ E\ lRFal )iUH DHSaUtPHQt
� %XUQHU VHt XS IRU tKH FRPEXVtiRQ ZitK tKH H�1* ElHQG

,ndustrial trials and achieYed results
TKH tUial KaV EHHQ FaUUiHG RXt SHUIRUPiQJ a SUHliPiQaU\ KHatiQJ UXQ ZitK ����1* iQ RUGHU tR FRllHFt a VHt RI 
Gata tR EH XVHG aV EaVHliQH IRU FRPSaUiVRQ ZitK tKH RQHV REtaiQHG ZitK tKH ElHQG ZitK ���YRl� RI H� iQ 1*� 
%RtK tHVtV KaYH EHHQ SHUIRUPHG ZitK tKH VaPH KHatiQJ SURJUaPPH� TKH YalXHV XVHG IRU FRPSaUiVRQ aQG 
aQal\ViV RI tKH tHVt ZHUH 2�� 12[� &2 aQG &2� FRQFHQtUatiRQV iQ tKH RIIJaV� )iJXUH � EHlRZ UHSRUtV tKH 
IXUQaFH GXUiQJ tKH tHVt UXQ ZitK tKH Vi[ EXUQHUV ZRUkiQJ�

Figure 6:Image of the FAV industrial furnace during the test run with 
the six burners working

Figure 5: FAV industrial furnace selected for the H2NG trial



MRYiQJ tR tKH tHVt ZitK ��� RI H�� aV H[SHFtHG tKHUH ZaV aQ iQFUHaVH RI 12[ IURP �� XS tR ��� iQ UHlatiRQ tR 
tKH IXUQaFH tHPSHUatXUH aQG tKH RSHUatiQJ FRQGitiRQV PRGalit\ RI tKH IXUQaFH� DXUiQJ tKH tHVt ZitK H� tKH 
EXUQHU RSHUatHG TXitH UHJXlaUl\ aQG iQ JHQHUal tKH IlaPH UHPaiQHG VtaElH IRU tKH ZKRlH tHVt GXUatiRQ� AERXt 
12[ HPiVViRQV �VHH taElH EHlRZ� it KaV EHHQ REVHUYHG aQ iQFUHaVH RI ��� at tHPSHUatXUH RI ����& aQG a KiJKHU 
iQFUHaVH �aERXt ���� at tHPSHUatXUH RI ����&� 6XFK iQFUHaVH UHVXltHG KiJKHU UHVSHFt tR ZKat REVHUYHG at tHVtV 
FaUUiHG at R,1A FRPEXVtiRQ VtatiRQ ������ aQG it KaV EHHQ attUiEXtHG tR tKH UHJXlatiRQ RI tKH tHPSHUatXUH� tKat 
iQ FaVH RI iQGXVtUial IXUQaFH iV PaQaJHG E\ tKHUPRFRXSlHV FlRVH tR tKH EXUQHU� ZKiFK GHtHUPiQHV IaVt VZitFKiQJ 
RQ aQG RII RI tKH EXUQHU ZitK VXEVHTXHQt tXUEXlHQFHV� aiU Pi[iQJ aQG 12[ IRUPatiRQ� AQ iPSURYHPHQt RI 
SRVitiRQiQJ RI tKH tKHUPRFRXSlHV �IRU H[aPSlH FlRVH tR tKH IXUQaFH URRI� ZRXlG GHtHUPiQH a PRUH UHJXlaU 
EXUQHU ZRUkiQJ FRQGitiRQ aQG iQ tXUQ lRZHU iPSaFt RQ 12[ IRUPatiRQ�

Table 3 Values of NOx emissions recorded during industrial trials

TKH -RXUQal RI )HGHUatiRQ RI ,QGiaQ 3HtURlHXP ,QGXVtU\
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TKH tUial iQGiFatHG iQ aQ\ FaVH tKat ElHQG RI ��� H� FaQ EH XVHG iQ tKH H[iVtiQJ IXUQaFH� ZitK TXitH VtaElH IlaPH 
FRQGitiRQ aQG aFFHStaElH iQFUHaViQJ RI 12[� MiQRU IXUQaFH aGaStatiRQ Pa\ FRQtUiEXtH tR liPitHG iQFUHaVH RI 
12[ IRUPatiRQ�

General discussion and conclusion

TKH H[SHUiPHQtal FaPSaiJQ RQ H[iVtiQJ EXUQHU� tKat iV QRt GHViJQHG IRU H�� XViQJ tKH VHlHFtHG H�1* ElHQGV KaV 
KiJKliJKtHG tKat it iV SRVViElH tR VXFFHVVIXll\ RSHUatH tKH EXUQHU ZitK ��� H�� ,Q tKH iQGXVtUial IXUQaFH tHVt� it 
ZaV QRtiFHG aQ iQFUHaVH RI 12[ HPiVViRQV XS tR ���� ZKiFK FRXlG EH lRZHU GRZQ ZitK PiQRU IXUQaFH aGaStiRQ� 
,t ZaV FRQIiUPHG tKH aQal\ViV RI RSHUatiQJ FRQGitiRQV RI tKH IXUQaFH iV IXQGaPHQtal tR FRUUHFtl\ HYalXatH tKH 
iQGXVtUial aSSliFatiRQ RI aQ\ H� ElHQGV� &RQViGHUiQJ tKH aVSHFtV UHlatiQJ tR SURGXFt TXalit\� aQ aFFHStaElH VFalH 
JURZtK ZaV REVHUYHG IRU ERtK PatHUialV� ZKilH tKH VFalH UHPRYal ZaV QRt ViJQiIiFaQtl\ aIIHFtHG�

TKH aSSliFatiRQ RI tKH ElHQG ZitK tKH ��� RI H� iQ 1* VKRXlG EH FRQViGHUHG FRQVHUYatiYH tR PaiQtaiQ VaPH 
TXalit\ RQ tKH SURGXFt� 2Q tKH EaVH RI tKHVH HYiGHQFH� it iV SRVViElH tR FRQFlXGHV tKat� IRU tKiV UHIHUHQFH 
iQGXVtUial VFHQaUiR� tKH EXUQHU ZaV SRVitiYHl\ tHVtHG ZitK a ��� H� iQ YRlXPH ZitK QR QHHG RI KaUGZaUH 
PRGiIiFatiRQV� 

TKH RYHUall 1* GHPaQG RI tKH VtHHl IaFtRU\ iV aERXt ���� M1P��\HaU� ZKiFK iQ tXUQV iV UHVSRQViElH IRU aERXt 
����� t�\HaU RI &2� HPiVViRQ� TKH Xtili]atiRQ RI ��� RI H\GURJHQ iQ tKH 1atXUal *aV Pi[tXUH Pa\ lHaG tR a 
VaYiQJ RI ���� t &2� SHU \HaU�
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A. Backdrop and Prevailing Scenario

(FRQRPiF JURZtK� iQFUHaViQJ SURVSHUit\� a JURZiQJ 
UatH RI XUEaQi]atiRQ aQG UiViQJ SHU FaSita HQHUJ\ 
FRQVXPStiRQ iV FRQtUiEXtiQJ tR iQFUHaVHG HQHUJ\ 
GHPaQG iQ ,QGia� TKH UiViQJ GHPaQG FUHatHV QHZ 
FKallHQJHV aV KiJKHU FRQVXPStiRQ RI HQHUJ\ lHaGV 
tR HPiVViRQ RI JUHHQKRXVH JaVHV FRQtUiEXtiQJ tR 
JlREal ZaUPiQJ�

,QGia EHiQJ� ZRUlG·V tKiUG�EiJJHVt HPittHU� iV PakiQJ 
YiViElH HIIRUtV tR UHGXFH JlREal ZaUPiQJ aQG UHPaiQV 
FRPPittHG tR VXEVtaQtiall\ UHGXFiQJ itV FaUERQ 
IRRtSUiQt iQ tKH IXtXUH�  AV a SaUt RI 1atiRQall\ 
DHtHUPiQHG &RQtUiEXtiRQV aV SHU tKH 3aUiV AFFRUG 
RQ &liPatH &KaQJH� ,QGia KaV PaGH a SlHGJH tKat E\ 
����� ��� RI RXU iQVtallHG SRZHU JHQHUatiRQ 
FaSaFit\ VKall EH IURP QRQ�IRVVil IXHl VRXUFHV aQG 
alVR E\ ����� UHGXFH HPiVViRQ iQtHQVit\ RI *D3 E\ 
����� � IURP ���� lHYHl� �:itK tKH aFFRPSliVKPHQt 
RI tKHVH aPEitiRXV taUJHtV� ,QGia Zill EHFRPH RQH RI 
tKH laUJHVt *UHHQ (QHUJ\ SURGXFHUV iQ tKH ZRUlG� 
VXUSaVViQJ VHYHUal GHYHlRSHG FRXQtUiHV�

TKH FRXQtU\·V aiP tR iQVtall ��� JiJaZattV �*:� RI 
UHQHZaElH HQHUJ\ FaSaFit\ ZRXlG EH RQH RI tKH 
PaMRU GUiYHUV RI itV HFRQRPiF JURZtK� HRZHYHU� a 
VXVtaiQaElH HQHUJ\ IXtXUH VKall UHTXiUH iQQRYatiYH 
VRlXtiRQV IRU tUaQVIRUPiQJ tKH Za\ HQHUJ\ iV 
SURGXFHG� GHliYHUHG aQG FRQVXPHG� AV RQH RI tKH 
FlHaQHVt IRUPV RI HQHUJ\ iQ tKH ZRUlG� JUHHQ 
K\GURJHQ iV RQH RI tKH XltiPatH VRlXtiRQV tR aFKiHYH 
QHt�]HUR HPiVViRQV� 

*RYHUQPHQtV aURXQG tKH ZRUlG KaYH iQFlXGHG JUHHQ 
K\GURJHQ aV RI XtPRVt iPSRUtaQFH iQ tKHiU 
GHFaUERQi]atiRQ SlaQV� allRFatiQJ EilliRQV RI GRllaUV tR 
VtiPXlatH tKiV QaVFHQt PaUkHt� 3URGXFiQJ K\GURJHQ iV 
aQ HQHUJ\ iQtHQViYH SURFHVV� aQG tKHUH iV a QHHG tR 
H[SlRit PRUH aQG PRUH RI QRQ�JUHHQKRXVH JaV 
SURGXFiQJ HQHUJ\ VRXUFHV likH ZiQG aQG VRlaU SRZHU 
tR JHQHUatH HlHFtUiFit\ UHTXiUHG IRU tKH SXUSRVH� ,QGia 
KaV aQ aGYaQtaJH KHUH GXH tR itV JHRJUaSKiFal 
lRFatiRQ� FliPatH FRQGitiRQV aQG aEXQGaQFH RI 
UHQHZaElH VRXUFHV RI HQHUJ\ likH VRlaU� ZiQG aQG 
K\GUR PakiQJ it iGHal IRU EHFRPiQJ tKH ZRUlG·V 
FKHaSHVt KXE IRU H\GURJHQ�

B. Three Shades of Hydrogen

H\GURJHQ iV aEXQGaQtl\ aYailaElH RQ HaUtK UiJKt IURP 
IRVVil IXHlV tR ZatHU tR SlaQtV� HRZHYHU� K\GURJHQ iV 
QRt UHaGil\ RU QatXUall\ aYailaElH iQ SXUH IRUP aQG 
UHTXiUHV iVRlatiRQ IURP RtKHU HlHPHQtV tKURXJK 
FKHPiFal SURFHVVHV� 

T\SiFall\� tKH K\GURJHQ SURGXFHG iV FKaUaFtHUiVHG aV 
¶JUH\�
 ¶ElXH�
 RU ¶JUHHQ�
 GHSHQGiQJ XSRQ tKH 
H[tUaFtiRQ SURFHGXUHV�

*UH\ K\GURJHQ iV GHUiYHG IURP IRVVil IXHlV aQG QatXUal 
JaV� KRZHYHU� it HPitV a ViJQiIiFaQt aPRXQt RI FaUERQ 
GiR[iGH� MRVt RI tKH K\GURJHQ SURGXFHG tRGa\ iV 
JUH\�

9RiFH RI ,QGiaQ 2il 	 *aV ,QGXVtU\



¶*UH\
 K\GURJHQ EHFRPHV ¶ElXH
 K\GURJHQ ZKHQ 
FaUERQ GiR[iGH UHlHaVHG GXUiQJ itV FUHatiRQ iV QRt 
HVFaSHG iQtR tKH HQYiURQPHQt EXt FaStXUHG aQG 
VtRUHG VHSaUatHl\� ,Q RtKHU ZRUGV� ZKilH FKHPiFal 
SURFHVViQJ tHFKQiTXH IRU ERtK JUH\ aQG ElXH 
K\GURJHQ iV VaPH� tKH RQl\ GiIIHUHQFH iV 
PaQaJHPHQt RI FaUERQ GiR[iGH�

TKH ¶JUHHQ
 K\GURJHQ �RItHQ UHIHUUHG tR aV &lHaQ 
H\GURJHQ� iV SURGXFHG XViQJ UHQHZaElH HQHUJ\ 
HlHFtURl\ViV ZKHUHiQ ZatHU iV VHJUHJatHG iQtR 
K\GURJHQ aQG R[\JHQ PRlHFXlHV�  ,t XVHV HQtiUHl\ 
GiIIHUHQt tHFKQiTXH aV FRPSaUHG tR JUH\ aQG ElXH 
K\GURJHQ ZKHUHiQ QR KaUPIXl JaVHV aUH HPittHG at 
aQ\ SRiQt GXUiQJ tKH SURGXFtiRQ F\FlH aQG RQl\ 
E\SURGXFt RI tKiV SURFHVV iV R[\JHQ� *UHHQ 
K\GURJHQ FaQ EH Xtili]HG tR SURGXFH HlHFtUiFit\ IRU 
GRPHVtiF� tUaQVSRUtatiRQ� FRPPHUFial� aQG 
iQGXVtUial SXUSRVHV� *UHHQ K\GURJHQ FRXlG Sla\ a 
Yital URlH iQ JlREal HIIRUtV tR UHaFK QHt�]HUR 
HPiVViRQV E\ �����

TKRXJK HQYiURQPHQt aGYaQtaJHV RI JUHHQ 
K\GURJHQ aUH IaU UHaFKiQJ� KRZHYHU� JiYHQ tKH 
FXUUHQt KiJK FRVtV aQG laFk RI VXSSRUtiQJ 
iQIUaVtUXFtXUH� tKH JRYHUQPHQt Zill KaYH tR 
RYHUFRPH VHYHUal FKallHQJHV tR EXilG a VXVtaiQaElH 
HFR�V\VtHP IRU tKiV QHZ IRUP RI HQHUJ\�

At SUHVHQt� tKH FRXQtU\·V HQtiUH SURGXFtiRQ RI 
K\GURJHQ FRPHV IURP IRVVil IXHlV� HRZHYHU� E\ 
����� tKUHH�IRXUtK RI all K\GURJHQ iV SURMHFtHG tR 
EH JUHHQ�

C. Positive Policy Environment 

3RliF\ VXSSRUt aQG IiQaQFial allRFatiRQ E\ tKH 
*RYHUQPHQt iV RI XtPRVt iPSRUtaQFH IRU PRYiQJ 
tRZaUGV FlHaQ HQHUJ\� TKH *RYHUQPHQt aQQRXQFHG 
YaUiRXV SRliF\ iQFHQtiYHV tR IXUtKHU ERRVt tKH 
iQYHVtPHQt aQG SURYiGH aQ iPSHtXV tR *UHHQ 
H\GURJHQ VXFK aV �

GXUiQJ tKH SHUiRG ASUil ���� tR -XQH ���� 
FRQVtitXtiQJ ����� RI tKH tRtal HTXit\ iQIlRZ 
UHFHiYHG iQ all tKH VHFtRUV GXUiQJ tKH VaPH 
SHUiRG�� 

� /aXQFK RI 1atiRQal H\GURJHQ MiVViRQ iV a EiJ
VtHS tRZaUGV FUHatiQJ JUHHQHU IXtXUH tKat Zill la\ 
GRZQ tKH PaS IRU JHQHUatiQJ K\GURJHQ IURP 
JUHHQ SRZHU VRXUFHV� TKH JRYHUQPHQt iV 
FXUUHQtl\ FKaUtiQJ tKH ¶1atiRQal H\GURJHQ 
(QHUJ\ MiVViRQ· tR FUHatH a K\GURJHQ YalXH 
FKaiQ iQ tKH FRXQtU\ aQG EUiQJ GRZQ tKH FRVtV RI 
K\GURJHQ SURGXFtiRQ�

� MiQiVtU\ RI 3HtURlHXP aQG 1atXUal *aV KaV
aVkHG 2il 3XEliF 6HFtRU 8QGHUtakiQJV tR H[SlRUH 
altHUQatH IXHlV likH *UHHQ H\GURJHQ

� TKH *RYHUQPHQt iV PXlliQJ RHQHZal 3XUFKaVH
2EliJatiRQ tR SURPRtH *UHHQ H\GURJHQ 
�MaQGatRU\ 3XUFKaVHV HtF�

� A VFKHPH IRU ERRVtiQJ UHVHaUFK aQG
GHYHlRSPHQt RI HlHFtURl\VHUV iV H[SHFtHG tR EH 
URllHG RXt VRRQ� AQ HlHFtURl\VHU iV a V\VtHP tKat 
XVHV HlHFtUiFit\ tR EUHak ZatHU iQtR K\GURJHQ 
aQG R[\JHQ�

� ,R(DA iV SlaQQiQJ tR &UHatH a *UHHQ :iQGRZ
IRU *UHHQ (QHUJ\ )iQaQFH� *UHHQ ZiQGRZV� likH 
JUHHQ EaQkV� aUH SXEliF HQtitiHV FUHatHG tR ZRUk 
ZitK tKH SUiYatH VHFtRU tR iQFUHaVH iQYHVtPHQt iQ 
JUHHQ HQHUJ\ aQG EUiQJ FlHaQ HQHUJ\ IiQaQFiQJ 
iQtR tKH PaiQVtUHaP� TKH\ aUH iQQRYatiYH aQG 
QHZ tRRlV tKat KaYH EHHQ VXFFHVVIXl iQ tKH 
8QitHG .iQJGRP� AXVtUalia� -aSaQ� Mala\Via aQG 
tKH 8QitHG 6tatHV�� 

D. Potential Tax Incentives

:KilH FHUtaiQ SRliF\ PHaVXUHV KaYH alUHaG\ EHHQ 
aQQRXQFHG E\ tKH *RYHUQPHQt� tKH iQGXVtU\ ZRXlG 
YiHZ %XGJHt ���� aV aQRtKHU RSSRUtXQit\ IRU tKH 
*RYHUQPHQt tR aQQRXQFH ta[ UHIRUPV aQG 
UatiRQali]atiRQ PHaVXUHV� TKH IRllRZiQJ ta[ 
iQFHQtiYHV� EHQHIitV FRXlG aFt aV Fatal\Vt IRU 
iQYHVtPHQt iQ tKH VHFtRU � 
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� TKH JRYHUQPHQt iQ itV 8QiRQ %XGJHt KaV
allRFatHG ,1R �� %Q IRU ,QGiaQ RHQHZaElH (QHUJ\ 
DHYHlRSPHQt AJHQF\ �,R(DA� aQG tKH 1atiRQal 
H\GURJHQ MiVViRQ iQ ������� IRU JHQHUatiQJ 
H\GURJHQ IURP JUHHQ HQHUJ\ VRXUFHV�

� ���� )RUHiJQ DiUHFt ,QYHVtPHQt iV allRZHG
XQGHU tKH aXtRPatiF URXtH iQ tKH SRZHU VHJPHQt 
aQG UHQHZaElH HQHUJ\� AFFRUGiQJ tR tKH Gata 
UHlHaVHG E\ DHSaUtPHQt IRU 3URPRtiRQ RI 
,QGXVtU\ aQG ,QtHUQal TUaGH �D3,,T�� tKH 
FXPXlatiYH )D, HTXit\ iQIlRZ iQ tKH 1RQ�
&RQYHQtiRQal (QHUJ\ iQGXVtU\ iV 86D ����� EilliRQ

� 3URGXFtiRQ RI JUHHQ H\GURJHQ FRXlG EH
SURYiGHG ZitK ta[ iQFHQtiYHV aV�

TKH aERYH iQitiatiYHV aUH ZHlFRPH PRYH aQG VKall 
SURYiGH PXFK QHHGHG iPSHtXV tR tKH FRXQtU\ iQ 
aFKiHYiQJ itV JUHHQ H\GURJHQ TaUJHt�

TKH -RXUQal RI )HGHUatiRQ RI ,QGiaQ 3HtURlHXP ,QGXVtU\



� ta[ KRliGa\ IRU a FHUtaiQ SHUiRG RI tiPH
FRXSlHG ZitK UHPRYal RI MiQiPXP AltHUQatH 
Ta[atiRQ� 

� UHGXFHG UatH RI ta[atiRQ RI ���� �  XQGHU
tKH FXUUHQt iQFHQtiYH VFKHPH IRU 
PaQXIaFtXUiQJ HQtitiHV� tKiV EHQHIit iV 
aYailaElH RQl\ iI tKH HQtit\ FRPPHQFHV 
PaQXIaFtXUiQJ RU SURGXFtiRQ E\ ���� aQG 
PHHtV FHUtaiQ RtKHU FRQGitiRQV� TKH 
*RYHUQPHQt Pa\ FRQViGHU UHla[iQJ tKHVH 
FRQGitiRQV� 

� ,QYHVtPHQtV iQ H\GURJHQ UHlatHG aFtiYitiHV
aV HQHUJ\ FaUUiHU tR EH FRQViGHUHG aV 
iQYHVtPHQt iQ iQIUaVtUXFtXUH aQG aSSliFaElH IRU 
ViPilaU ta[ EHQHIit VXFK aV HliJiEilit\ RI 
ZHiJKtHG GHGXFtiRQV � 

� AFFHlHUatHG GHSUHFiatiRQ iQ tKH IiUVt \HaU RQ
QHZ iQYHVtPHQtV� iQ SURGXFtiRQ aQG 
GHYHlRSPHQt RI IXHl FHll aQG K\GURJHQ 
tHFKQRlRJiHV� 

� RHVHaUFK 	 DHYHlRSPHQt ta[ iQFHQtiYHV�
VXFK aV ZHiJKtHG GHGXFtiRQV�

� )XUtKHU� VSHFial Ta[ UHJiPH Pa\ EH FRQViGHUHG
IRU IRUHiJQ VHUYiFH SURYiGHUV ZKR aVViVt iQ EXilGiQJ 
*UHHQ H\GURJHQ SlaQtV� ZKHUHE\ aQ RStiRQ FaQ 
EH SURYiGHG tR a RSt IRU ta[atiRQ RQ JURVV 
Sa\PHQtV� ZitK a UHGXFHG UatH RI ta[� TKiV FRXlG 
KHlS iQ UHGXFtiRQ RI FRVt iQ EXilGiQJ SlaQtV aQG 
IaFilitiHV IRU JUHHQ K\GURJHQ SURGXFtiRQ�

,Q aGGitiRQ� tKH VtatH aQG FHQtUal JRYHUQPHQtV 
Pa\ RIIHU iQFHQtiYHV aV FaSital VXEViG\� VtaPS 	 
HlHFtUiFit\ GXt\ H[HPStiRQV� VXEViGiHV RQ iQtHUHVt 
Sa\PHQtV� HtF� )XUtKHU� M6M(V FRXlG H[SlRUH 
aGGHG iQFHQtiYHV VXFK aV iQtHUHVt VXEYHQtiRQ� 
FRllatHUal IUHH lRaQV� HtF�

E. Current Projects in India

)XHl FHll tHFKQRlRJiHV aQG K\GURJHQ HQHUJ\ aUH 
EHiQJ FRPPHUFiali]HG iQ tKH 86 aQG RtKHU 
FRXQtUiHV� *RYHUQPHQtV iQ AVia aQG tKH (XURSHaQ 
8QiRQ� iQ FRRUGiQatiRQ ZitK iQGXVtU\� aUH QRZ 
iQYHVtiQJ PRUH tKaQ �� EilliRQ HYHU\ \HaU iQ 
K\GURJHQ aV a SURPiViQJ HQHUJ\ FaUUiHU�� TKH 
,QGiaQ JRYHUQPHQt iV QRt IaU EHKiQG� AV JUHHQ 
SRZHU takHV SUHFHGHQFH iQ tKH JlREal VFKHPH RI 
tKiQJV� tKH HQYiURQPHQt IUiHQGl\ JaV KaV UHFHQtl\ 
FaXJKt  tKH IaQF\ RI  VRPH RI tKH laUJHVt IiUPV UXQ

E\ ,QGiaQ 3UiYatH VHFtRU tR VtatH�RZQHG Ril UHIiQHU 
,QGiaQ2il aQG HlHFtUiFit\ SURGXFHU 1T3& aV tKH\ tU\ 
tR SiYRt tR a PRUH VXVtaiQaElH VRXUFH RI HQHUJ\�

:KilH �� EXVHV KaYH EHHQ SXt RXt iQ DHlKi aV SaUt 
RI a tUial SURMHFt tKat XVHV ElHQGHG K\GURJHQ iQ 
FRPSUHVVHG QatXUal JaV �&1*�� VHYHUal RtKHU JUHHQ 
K\GURJHQ SURMHFtV aUH XQGHUZa\� VRPH RI ZKiFK 
aUH GiVFXVVHG KHUHXQGHU�

(a) 7aPil 1adu project

)XViRQ )XHl *UHHQ� ZKiFK KaV RIIiFHV iQ 3RUtXJal 
aQG ,UHlaQG� KaV ViJQHG aQ aJUHHPHQt ZitK %*R 
(QHUJ\ 6\VtHPV� aQ HQJiQHHUiQJ� SURFXUHPHQt� aQG 
FRQVtUXFtiRQ �(3&� FRPSaQ\ EaVHG iQ &KHQQai� tR 
iQVtall JUHHQ K\GURJHQ SURGXFtiRQ IaFilitiHV iQ TaPil 
1aGX�� 

(b) Hydrogen Fuel &ell 7rain project

TKH ,QGiaQ RailZa\V 2UJaQi]atiRQ IRU AltHUQatH 
)XHlV �,R2A)� KaV iQYitHG EiGV tR GHYHlRS a 
K\GURJHQ IXHl FHll�EaVHG K\EUiG SRZHU tUaiQ IRU 
UHtURIittiQJ tKH ��� H3 GiHVHl�K\GUaXliF lRFRPRtiYHV 
UXQQiQJ RQ tKH .alka�6KiPla QaUURZ JaXJH VHFtiRQ 
iQ HiPaFKal 3UaGHVK��  

(c) Hydrogen Fuel bus and car project – Leh and 
Delhi

1T3& /tG� ,QGia
V laUJHVt SRZHU SURGXFHU aQG a 
FHQtUal 368 XQGHU tKH MiQiVtU\ RI 3RZHU KaV iQYitHG 
*lREal ([SUHVViRQ RI ,QtHUHVt �(R,� tR SURYiGH �� 
H\GURJHQ )XHl &Hll �)&� EaVHG HlHFtUiF EXVHV aQG 
aQ HTXal QXPEHU RI H\GURJHQ )XHl &Hll�EaVHG 
HlHFtUiF FaUV iQ /HK aQG DHlKi�� 

(d) &RQVtUXFtiRQ PaMRU /aUVHQ 	 TRXEUR �/	T� aQG 
lHaGiQJ UHQHZaElH HQHUJ\ FRPSaQ\ RH1HZ 3RZHU 
�RH1HZ� ViJQHG aQ aJUHHPHQt tR taS tKH ��� 
EilliRQ HPHUJiQJ JUHHQ K\GURJHQ PaUkHt iQ ,QGia�� 

(e) Hydrogen electrolysers

RHliaQFH �R,/� SaUtQHUHG ZitK DaQiVK FRPSaQ\ 
6tiHVGal A�6 tR GHYHlRS aQG PaQXIaFtXUH K\GURJHQ 
HlHFtURl\VHUV�� 

(f) *A,/ SlaQV tR EXilG ,QGia
V laUJHVt JUHHQ 
K\GURJHQ SlaQt��� 

(g) %KaUat 3HtURlHXP &RUSRUatiRQ /tG� �%3&/� KaV 
FRllaERUatHG ZitK %KaEKa AtRPiF RHVHaUFK &HQtUH 
�%AR&� tR VFalH�XS alkaliQH HlHFtURl\]HU tHFKQRlRJ\ 
IRU JUHHQ K\GURJHQ SURGXFtiRQ��� 
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F. Road Ahead

DHFaUERQiViQJ tKH SlaQHt iV a JRal VHt E\ tKH ZRUlG tR EH IRU aFKiHYHG E\ ����� 1HZ tHFKQRlRJiHV aUH 
UHTXiUHG tR UHSlaFH H[iVtiQJ IRVVil IXHlV iQ RUGHU tR PRYH tRZaUGV a QHt FaUERQ QHXtUal HFRQRP\ at tKH 
HaUliHVt� *UHHQ H\GURJHQ iV aQ XSFRPiQJ tHFKQRlRJ\� ZKiFK FaQ IXQFtiRQ aV a YiaElH altHUQatiYH IRU HQHUJ\�
iQtHQViYH iQGXVtUiHV VXFK aV UHIiQiQJ� VtHHl� FHPHQt� IHUtiliVHU� PiQiQJ� aQG iQGXVtUial KHatiQJ�

TKH *RYHUQPHQt iV FRPPittHG tR iQFUHaVHG XVH RI FlHaQ HQHUJ\ VRXUFHV aQG iV alUHaG\ XQGHUtakiQJ YaUiRXV 
laUJH�VFalH VXVtaiQaElH SRZHU SURMHFtV aQG SURPRtiQJ JUHHQ HQHUJ\ KHaYil\� ,Q aGGitiRQ� UHQHZaElH HQHUJ\ 
KaV tKH SRtHQtial tR FUHatH PaQ\ HPSlR\PHQt RSSRUtXQitiHV at all lHYHlV� HVSHFiall\ iQ UXUal aUHaV�

,QtHUQatiRQal FRllaERUatiRQ� DHYHlRSPHQt RI 333 SURMHFtV� ,QYHVtPHQtV iQ R	D� tHFKQRlRJ\ XS�JUaGatiRQ� 
aQG FaSaFit\ EXilGiQJ aUH tKH kH\ tR a FlHaQHU IXtXUH�

&RQViGHUiQJ tKH FKaQJiQJ G\QaPiFV� SRliFiHV aQG tKUXVt RI ,QGiaQ *RYHUQPHQt RQ FlHaQ HQHUJ\� H\GURJHQ iV 
tRGa\ HQMR\iQJ XQSUHFHGHQtHG PRPHQtXP� )RUHiJQ aQG ,QGiaQ HQHUJ\ Sla\HUV KaYH tKiV XQiTXH FKaQFH tR 
UH�aliJQ tKHiU VtUatHJ\ tR FaSitaliVH RQ tKH RSSRUtXQitiHV aQG ZRXlG H[SHFt tKH ,QGiaQ *RYHUQPHQt tR 
VXSSRUt tKiV PRPHQtXP tKURXJK ta[ aQG SRliF\ PHaVXUHV� 

1https://www.pib.gov.in/PressReleasePage.aspx?PRID=1598948 
2https://dpiit.gov.in/sites/default/files/FDI_Factsheet_June2021.pdf 
3https://www.pib.gov.in/PressReleasePage.aspx?PRID=1595888 
4https://cafcp.org/sites/default/files/Road+Map+to+a+US+Hydrogen+Economy+Full+Report.pdf 
5https://www.livemint.com/news/india/pm-modi-s-focus-on-green-hydrogen-gets-a-boost-new-facility-to- 
come-up-in-tamil-nadu-11615535421313.html 
6https://mercomindia.com/bids-invited-hydrogen-fuel-cell/#:~:text=The%20Indian%20Railways% 
20Organization%20for,gauge%20section%20in%20Himachal%20Pradesh 
7https://www.pib.gov.in/PressReleasePage.aspx?PRID=1618378 
8https://www.larsentoubro.com/pressreleases/2021-12-02-lt-and-renew-announce-partnership-to-focus-on- 
the-green-hydrogen-business-in-india/
9https://www.businesstoday.in/latest/corporate/story/rils-renewable-energy-arm-partners-with-denmarks- 
stiesdal-to-make-hydrogen-electrolyzers-in-india-309196-2021-10-13 
10https://www.moneycontrol.com/news/business/gail-to-build-indias-largest-green-hydrogen-plant-in-12-14- 
months-7609951.html
11https://www.livemint.com/industry/energy/bpcl-and-bhabha-atomic-research-centre-collaborate-for-green-
hydrogen-production-11639390258196.html
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TKH MXltiSURGXFt SiSHliQH IURP %iQa RHIiQHU\ �M3� tR 32/ THUPiQal at 3aQki� .aQSXU �83� ZaV GHGiFatHG tR tKH 
QatiRQ E\ tKH 3UiPH MiQiVtHU 6KUi 1aUHQGUa MRGi RQ ��tK DHFHPEHU ����� ��� .P lRQJ SURMHFt KaV a FaSaFit\ 
RI aURXQG ���� PilliRQ PHtUiF tRQQH SHU aQQXP� TKiV 3URMHFt alVR iQFlXGHV aXJPHQtatiRQ RI TaQkaJH FaSaFit\ 
aQG FRQVtUXFtiRQ RI Rail /RaGiQJ *aQtU\ at 3aQki 32/ THUPiQal�TRtal FRVt RI tKH SURMHFt iV RV����� FURUH �RV� 
���� FURUH iQ 83 aQG RV� ��� FURUH iQ M3�� SURMHFt Zill FRYHU � GiVtUiFtV RI 83� /alitSXU� -KaQVi� -alaXQ� .aQSXU 
DHKat aQG .aQSXU 1aJaU� aQG � RI M3� 6aJaU aQG TikaPJaUK�

TKH SURMHFt KaV EHHQ FRPSlHtHG aQG FRPPiVViRQHG RQH PRQtK aKHaG RI aSSURYHG FRPSlHtiRQ VFKHGXlH RI 
DHFHPEHU ���� �� \HaUV IURP 31*R% aXtKRUiVatiRQ� aQG ZitKiQ tKH aSSURYHG FRVt�,t Zill SURYiGH IRU VaIH aQG 
HIIiFiHQt HYaFXatiRQ RI SURGXFtV IURP %iQa RHIiQHU\ aQG alVR iPSURYH aYailaEilit\ RI SURGXFtV iQ (aVtHUQ 8�3� 
&HQtUal 8�3�� 1RUtKHUQ %iKaU aQG 6RXtKHUQ 8ttaUakKaQG�

TKH SURMHFt iQFlXGHV la\iQJ RI �� iQFK Gia� ��� kP lRQJ PXlti�SURGXFt SiSHliQH ���� kP iQ 83 aQG �� kP iQ M3� 
ZitK GHViJQ FaSaFit\ RI ��� MMT3A IURP %iQa DiVSatFK THUPiQal at %iQa �M3� tR 32/ THUPiQal at 3aQki� .aQSXU 
�83� IRU tUaQVSRUtiQJ M6� H6D 	 6.2 aQG alVR iQFlXGHV IRllRZiQJ IaFilitiHV�

A. Construction of Pipeline Dispatch Terminal at Bina
B. Pipeline Receipt Terminal at Panki (Kanpur) with augmentation of tankage capacity from 30400 KL to 
167200 KL
C. Rail Loading Gantry
D. 11 nos. SV stations and 1 no. Intermediate Pigging station along pipeline route.

TKH 3URMHFt SURYiGHG GiUHFt 	 iQGiUHFt HPSlR\PHQt RI FlRVH tR � lakK PaQ�Ga\V GXUiQJ FRQVtUXFtiRQ SKaVH� 
TKH 3URMHFt Zill alVR SURYiGH HPSlR\PHQt tR aSSUR[� ��� SHRSlH IRU RSHUatiRQ aQG PaiQtHQaQFH�
3iSHliQHV aUH tKH VaIH 	 HQYiURQPHQt IUiHQGl\ PRGH RI tUaQVSRUtiQJ laUJH TXaQtit\ RI SHtURlHXP SURGXFtV iQ aQ 
HFRQRPiFal aQG UHliaElH PaQQHU� UHGXFiQJ FaUERQ IRRt SUiQtV E\ aYRiGiQJ taQk ZaJRQ aQG taQk lRUU\ 
PRYHPHQtV�

PM inaugurates Bina (MP)-Panki (UP) Multiproduct pipeline project
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Oil & Gas in Media

Shri Hardeep Singh Puri delivers the 3rd Memorial Lecture on Dr . A. P. J. Abdul Kalam
MiQiVtHU RI 3HtURlHXP aQG 1atXUal *aV 	 HRXViQJ aQG 8UEaQ AIIaiUV 6KUi HaUGHHS 6iQJK 3XUi GHliYHUHG tKH �UG 
PHPRUial lHFtXUH RQ DU� A� 3� -� AEGXl .alaP RQ ��tK 2FtREHU �����

6KUi 3XUi VaiG tKat DU .alaP UHSUHVHQtHG tKH EHVt RI ,QGia ZKR ZaV aElH tR VXFFHVVIXll\ EUiQJ alRQJ GiYHUVH 
tUaGitiRQV� GiVFiSliQHV� aQG SHRSlHV tR FUHatH a liIH VtRU\ tKat iQVSiUHG tKH ��� EilliRQ SHRSlH RI ,QGia� HH VaiG tKat 
ZKHUHYHU KH ZHQt aQG ZKRPHYHU KH VSRkH ZitK� KH H[XGHG RStiPiVP aQG SRVitiYit\� ,Q tRGa\·V HQYiURQPHQt RI 
F\QiFiVP aQG K\SHU�SRlaUiVatiRQ� it Pa\ GR XV all VRPH JRRG tR UHPHPEHU DU� .alaP�

DHVFUiEiQJ KiV aVVRFiatiRQ ZitK DU .alaP� 6KUi 3XUi VaiG tKat KH KaG tKH SUiYilHJH RI ZRUkiQJ ZitK tKH DU .alaP 
ZKHQ KH ZaV tKH 6FiHQtiIiF AGYiVRU tR tKH RakVKa MaQtUi aQG KH ZaV a -RiQt 6HFUHtaU\ iQ tKH MiQiVtU\ RI 
DHIHQFH� TKH MiQiVtHU VaiG tKat %KaUat RatQa DU� A� 3� -� AEGXl .alaP SHUVRQiIiHG tKH iGHalV RI GiYHUVit\ aQG 
FRRSHUatiRQ� aSaUt IURP KaYiQJ EHHQ RQH RI ,QGia·V lHaGiQJ GHIHQFH VFiHQtiVtV aQG VSHaUKHaGiQJ RXU QatiRQ·V 
PiVVilH SURJUaPPH� aPRQJ PaQ\ RtKHU aFKiHYHPHQtV�

6KUi 3XUi VaiG tKat DU .alaP ZaV a KXPElH PaQ� ZKR aFKiHYHG JUHat SURIHVViRQal VXFFHVVHV tKat KHlSHG VKaSH 
tKH QatiRQ aQG FKaUt itV FRXUVH iQ tKH ��Vt FHQtXU\� At tKH VaPH tiPH� KiV SHUVRQal VtRU\ RI iQtHJUit\� iQtHllHFt� 
aQG FKaUP iQIlXHQFHG tKH liYHV RI VR PaQ\ ,QGiaQV GiUHFtl\ aQG iQGiUHFtl\� DU� .alaP UHFHiYHG tKH aGPiUatiRQ� 
UHVSHFt� aQG lRYH IURP all� aQG FRQtiQXHV tR UHFHiYH HYHQ tRGa\� 
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6KUi 3XUi VaiG tKat tRGa\� iQ ,QGia� tKH MRGi *RYHUQPHQt� JXiGHG E\ tKH SKilRVRSK\ RI ¶AQt\RGa\a 6H 
6aUYRGa\a· iV GHliYHUiQJ GiUHFt FaVK tUaQVIHUV aQG VXEViGiHV IRU IRRG� FRRkiQJ JaV� UatiRQ� aQG GiVSlaFHPHQt aQG 
GiVaVtHU UHliHI� aPRQJ RtKHU VRFial EHQHIitV� 8ViQJ tKH VKaUHG GiJital iQIUaVtUXFtXUH RI -AM �-aQ DKaQ� AaGKaU� 
MREilH�� tKiV *RYHUQPHQt KaV UHYRlXtiRQiVHG VRFial ZHlIaUH SURJUaPPiQJ E\ FUHatiQJ lHakaJH�IUHH 
PHFKaQiVPV tKat SURPRtH GHliYHU\ tR tKH QHHG\� MRUH tKaQ RV� ���� lakK FURUHV KaYH EHHQ VaYHG E\ aGRStiQJ 
tKH GiUHFt tUaQVIHU PRGHl� aQG tKH HIIiFaF\ RI tKiV VFKHPH ZaV UHaliVHG GXUiQJ tKH &29,D��� SaQGHPiF ZKHQ 
PilliRQV RI ,QGiaQV EHQHIittHG IURP tKH *RYHUQPHQt·V SURaFtiYH iQtHUYHQtiRQV� HH VaiG tKat ��� &URUH 
YaFFiQatiRQV PaUk Zill EH VRRQ aFKiHYHG�

RHPHPEHUiQJ DU .alaP IRU tKH FlaUit\ RI lHaGHUVKiS tKat KH EURXJKt tR tKH taElH� 6KUi 3XUi VaiG KH GHItl\ 
KaQGlHG VtakHKRlGHUV IURP tKH SRlitiFal� VFiHQtiIiF� aQG aGPiQiVtUatiYH VtUHaPV iQ PakiQJ ¶2SHUatiRQ 6Kakti· a 
VXFFHVV� DU� .alaP ZaV iQVtUXPHQtal iQ XQVKaFkliQJ tKH GHIHQFH VHFtRU� HiV aUGHQt VXSSRUt IRU EHiQJ VHlI�
VXIIiFiHQt aQG GHYHlRSiQJ iQGiJHQRXV tHFKQRlRJiHV tR VtUHQJtKHQ RXU GHIHQFH FaSaEilitiHV ZaV a Fatal\Vt iQ tKH 
*RYHUQPHQt UHGXFiQJ itV GHSHQGHQFH RQ tKH iPSRUtV RI GHIHQFH HTXiSPHQt� aQG iQ HVVHQFH� UHIXViQJ tR 
kRZtRZ tR tKH iQtHUQatiRQal Giktat RI tKH tiPH tKat IUHTXHQtl\ iJQRUHG ,QGia·V iQtHUHVtV� 6KUi 3XUi VaiG tKat iQ 
PaQ\ Za\V� ZKat DU� .alaP aGYRFatHG ZaV tKH ¶AatPa1iUEKaU· SatK tKat ZH aUH RQ QRZ� DU� .alaP VtURQJl\ 
HQGRUVHG iQFUHaViQJ ,QGia·V VHlI�VXIIiFiHQF\ iQ iPSRUtaQt aVSHFtV RI QatiRQ�EXilGiQJ� HH laiG RXt tKiV YiViRQ iQ 
KiV ¶,QGia ����· URaGPaS ZKiFK iGHQtiIiHG IiYH aUHaV ZKHUH ,QGia KaG tR EXilG FRUH FRPSHtHQFiHV� AJUiFXltXUH 
aQG )RRG 3URFHVViQJ� (GXFatiRQ aQG HHaltKFaUH� ,QIRUPatiRQ aQG &RPPXQiFatiRQ THFKQRlRJ\� ,QIUaVtUXFtXUH� 
UHliaElH aQG TXalit\ HlHFtUiF SRZHU� aQG VXUIaFH tUaQVSRUt IRU all SaUtV RI tKH FRXQtU\� aQG 6HlI�UHliaQFH iQ FUitiFal 
tHFKQRlRJiHV�

Release of Crude Oil from Indian Strategic Petroleum Reserves

,QGia VtURQJl\ EHliHYHV tKat tKH SUiFiQJ RI liTXiG K\GURFaUERQV VKRXlG EH UHaVRQaElH� UHVSRQViElH aQG EH 
GHtHUPiQHG E\ PaUkHt IRUFHV� ,QGia KaV UHSHatHGl\ H[SUHVVHG FRQFHUQ at VXSSl\ RI Ril EHiQJ aUtiIiFiall\ aGMXVtHG 
EHlRZ GHPaQG lHYHlV E\ Ril SURGXFiQJ FRXQtUiHV� lHaGiQJ tR UiViQJ SUiFHV aQG QHJatiYH attHQGaQt FRQVHTXHQFHV�

,QGia KaV aJUHHG tR UHlHaVH � PilliRQ EaUUHlV RI FUXGH Ril IURP itV 6tUatHJiF 3HtURlHXP RHVHUYHV� TKiV UHlHaVH Zill 
KaSSHQ iQ SaUallHl aQG iQ FRQVXltatiRQ ZitK RtKHU PaMRU JlREal HQHUJ\ FRQVXPHUV iQFlXGiQJ tKH 86A� 3HRSlH·V 
RHSXEliF RI &KiQa� -aSaQ aQG tKH RHSXEliF RI .RUHa�

HRQ·ElH 3UiPH MiQiVtHU MRGi KaV EHHQ FRQViVtHQtl\ UHYiHZiQJ tKH KiJK SHtURlHXP�GiHVHl SUiFHV GRPHVtiFall\� ,Q 
a EiG tR FRQtURl iQIlatiRQaU\ SUHVVXUHV� *RYHUQPHQt RI ,QGia KaG UHGXFHG tKH ¶FHQtUal H[FiVH GXt\· RQ SHtURl aQG 
GiHVHl E\ RV� � aQG RV� �� UHVSHFtiYHl\ RQ � 1RYHPEHU ����� ,t ZaV IRllRZHG E\ UHGXFtiRQ iQ 9AT RQ IXHl E\ 
PaQ\ VtatH JRYHUQPHQtV� TKHVH GiIIiFXlt VtHSV� GHVSitH tKH KiJK IiVFal EXUGHQ RQ tKH *RYHUQPHQt� ZHUH takHQ 
iQ RUGHU tR SURYiGH UHliHI tR Fiti]HQV�    

Ministry of Petroleum and Natural Gas launches Open Acreage Licensing Programme 
Bid Round-VII

,Q FRQtiQXatiRQ RI itV aJJUHVViYH SURJUaPPH IRU H[SlRUatiRQ aQG aGKHUiQJ tR tKH SUHVFUiEHG tiPHliQHV� tKH 
*RYHUQPHQt KaV laXQFKHG tKH 2SHQ AFUHaJH /iFHQViQJ 3URJUaPPH�2A/3�%iG RRXQG�9,, IRU ,QtHUQatiRQal 
&RPSHtitiYH %iGGiQJ�TKH EiGV FaQ EH VXEPittHG tKURXJK a GHGiFatHG RQliQH H�EiGGiQJ SRUtal till ���� KUV� 
RQ)HEUXaU\ ��� ����� AZaUG RI tKHVH ElRFkV iV likHl\ EH FRPSlHtHG E\ tKH HQG RI MaUFK ����� 6XFFHVVIXl aZaUG 
RI RRXQG�9,, %lRFkV ZRXlG aGG IXUtKHU ������ VT� kP RI H[SlRUatiRQ aFUHaJH aQG FXPXlatiYH aFUHaJH XQGHU 
2A/3 Zill EH iQFUHaVHG tR  ������� VT� kP�

TKH H\GURFaUERQ ([SlRUatiRQ aQG /iFHQViQJ 3RliF\ �H(/3� ZaV aSSURYHG iQ MaUFK ����� ,Q FRQtiQXatiRQ tR itV 
GHtHUPiQatiRQ IRU UHGXFtiRQ iQ iPSRUt GHSHQGHQF\ RI Ril aQG JaV aQG aFFHlHUatiQJ (	3 aFtiYitiHV� tKH 
*RYHUQPHQt QRtiIiHG tKH IXUtKHU SRliF\ UHIRUPV iQ ([SlRUatiRQ aQG /iFHQViQJ 3RliF\ iQ )HEUXaU\� ����� TKH IRFXV 
ZaV VKiItHG IURP 
UHYHQXH
 tR 
SURGXFtiRQ
 Pa[iPi]atiRQ·� TKHUH iV FRQtiQXHG IRFXV RQ JUHatHU tUaQVSaUHQF\ aQG 
VtUHaPliQHG SURFHGXUHV�

TKH -RXUQal RI )HGHUatiRQ RI ,QGiaQ 3HtURlHXP ,QGXVtU\
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6iQFH tKH laXQFK RI H(/3 RQ �� MaUFK ����� IiYH URXQGV RI 2A/3 KaYH EHHQ FRQFlXGHG IRU ��� (	3 ElRFkV� 
aZaUG RI �� ElRFkV XQGHU Vi[tK URXQG RI 2A/3 iV XQGHU SURJUHVV� TKHVH ��� ElRFkV FRPSUiVH aERXt ������� 
VT�kP� RI aUHa VSUHaG aFURVV �� VHGiPHQtaU\ EaViQV�

(iJKt ElRFkV XQGHU SUHVHQt EiG URXQG aUH VSUHaG aFURVV � 6HGiPHQtaU\ %aViQV aQG iQFlXGH IiYH 2QlaQG ElRFkV 
�IRXU iQ &atHJRU\�, %aViQV aQG RQH iQ &atHJRU\�,,, %aViQ�� tZR VKallRZ :atHU ElRFkV �ERtK iQ &atHJRU\�,  %aViQ� 
aQG RQH 8ltUa DHHS :atHU ElRFk �&atHJRU\�, %aViQ�� ,t iV H[SHFtHG tKat 2A/3 RRXQG 9,, ZRXlG JHQHUatH 
iPPHGiatH H[SlRUatiRQ ZRUk FRPPitPHQt RI aURXQG 86D ������� PilliRQ� TKH EiGGiQJ GRFXPHQtV aQG GHtailV 
RI tKiV EiG URXQG aUH aYailaElH RQ KttSV���RQliQH�GJKiQGia�RUJ�RalS�

TKH H\GURFaUERQ ([SlRUatiRQ 	 /iFHQViQJ 3RliF\ �H(/3�� ZKiFK aGRStV tKH RHYHQXH 6KaUiQJ &RQtUaFt PRGHl� iV a 
ViJQiIiFaQt VtHS tRZaUGV iPSURYiQJ tKH ¶(aVH RI DRiQJ %XViQHVV· iQ tKH ,QGiaQ ([SlRUatiRQ aQG 3URGXFtiRQ �(	3� 
VHFtRU� ,t FRPHV ZitK attUaFtiYH aQG liEHUal tHUPV likH UHGXFHG UR\alt\ UatHV� QR 2il &HVV� PaUkHtiQJ aQG SUiFiQJ 
IUHHGRP� URXQG tKH \HaU EiGGiQJ� IUHHGRP tR iQYHVtRUV IRU FaUYiQJ RXt ElRFkV RI tKHiU iQtHUHVt� a ViQJlH liFHQVH 
tR FRYHU ERtK FRQYHQtiRQal aQG XQFRQYHQtiRQal K\GURFaUERQ UHVRXUFHV� H[SlRUatiRQ SHUPiVViRQ GXUiQJ tKH 
HQtiUH FRQtUaFt SHUiRG� aQG aQ HaV\� tUaQVSaUHQt aQG VZiIt EiGGiQJ aQG aZaUGiQJ SURFHVV�

CORE PURPOSE STATEMENT TR EH tKH FUHGiElH YRiFH RI ,QGiaQ K\GURFaUERQ iQGXVtU\
HQaEliQJ itV VXVtaiQHG JURZtK aQG JlREal FRPSHtitiYHQHVV�

SHARED VISION

FEDERATION OF INDIAN PETROLEUM INDUSTRY

�  A SURJUHVViYH aQG FUHGiElH HQHUJ\ aGYiVRU\ ERG\
VtiPXlatiQJ JURZtK RI ,QGiaQ K\GURFaUERQ VHFtRU ZitK
JlREal liQkaJHV�

�  A KHaltK\ aQG VtURQJ iQtHUIaFH ZitK *RYHUQPHQt� lHJiVlatiYH
aJHQFiHV aQG UHJXlatRU\ ERGiHV�

� &UHatH YalXH IRU VtakHKRlGHUV iQ all RXU aFtiRQV�
�  (QaElHUV RI FRllaERUatiYH UHVHaUFK aQG tHFKQRlRJ\ aGRStiRQ iQ

tKH GRPaiQ RI HQHUJ\ aQG HQYiURQPHQt�
�  A YiEUaQt� aGaStiYH aQG tUXVtZRUtK\ tHaP RI SURIHVViRQalV

ZitK GRPaiQ H[SHUtiVH�
� A IiQaQFiall\ VHlI�VXVtaiQiQJ� QRt�IRU�SURIit RUJaQi]atiRQ�

)RU PRUH GHtailV 
kiQGl\ YiVit RXU ZHEVitH 

ZZZ�IiSi�RUJ�iQ

)RllRZ XV RQ�



TKH AEX DKaEi ,QtHUQatiRQal 3HtURlHXP ([KiEitiRQ 	 &RQIHUHQFH �AD,3(&������ ZaV KHlG IURP ��tK ² ��tK 
1RYHPEHU ���� at AEX DKaEi� ,Q liQH ZitK tKH SUHYiRXV H[KiEitiRQV� tKiV \HaU alVR ),3, KaG VHt XS tKH H[KiEitiRQ 
Vtall aV ,QGia 3aYiliRQ KaYiQJ tKHPH ¶6\QHUJ\ iQ (QHUJ\ � 3aUtQHUVKiS IRU a 6XVtaiQaElH )XtXUH·� tR aFFHlHUatH 
,QGia·V HIIRUtV tR iQFUHaVH tKH FRQtUiEXtiRQ RI VXVtaiQaElH IXHlV iQ tKH HQHUJ\ laQGVFaSH�

India Pavilion at ADIPEC-2021
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EVENTS

A tRtal RI �� ,QGiaQ 2il 	 *aV &RPSaQiHV� 
Yi]� ,2&/� 21*&� %3&/� H3&/� *A,/� 3HtURQHt 
/1*� 2,/� /	T� (,/ aQG &aiUQ 2il 	 *aV KaG 
SaUtiFiSatHG iQ tKH H[KiEitiRQ aQG VHt XS tKHiU 
Vtall XQGHU ,QGia 3aYiliRQ tR VKRZFaVH tKH 
aGYaQFHG tHFKQRlRJ\ aQG RSSRUtXQitiHV IRU 
JlREal iQYHVtRUV iQ tKH ,QGiaQ 2il 	 *aV 
VHFtRU aQG tKH QHZ HQHUJ\ iQitiatiYHV� TKiV 
\HaU D*H Vtall ZaV alVR a SaUt RI ,QGia 
3aYiliRQ VHt XS E\ ),3,�

TKH ,QGia 3aYiliRQ ZaV iQaXJXUatHG E\ 
HRQ·ElH MiQiVtHU RI 3HtURlHXP 	 1atXUal *aV 
aQG HRXViQJ 	 8UEaQ AIIaiUV 6KUi HaUGHHS 
6iQJK 3XUi RQ ��tK 1RYHPEHU �����

TKH iQaXJXUal FHUHPRQ\ ZaV ZitQHVVHG E\ &(2V RI ,QGiaQ 2il 	 *aV &RPSaQiHV� VHQiRU RIIiFialV IURP *RYt� RI 
,QGia aQG VHYHUal RtKHU GiJQitaUiHV IURP ,QGia aQG JlREal Ril 	 JaV iQGXVtUiHV�

HRQ·ElH MiQiVtHU aQG IHZ &(2V alVR SaUtiFiSatHG iQ GiIIHUHQt 6tUatHJiF 6HVViRQV aQG VKaUHG tKHiU tKRXJKtV RQ 
,QGia·V HQHUJ\ VFHQaUiR aQG tKH RSSRUtXQit\ IRU iQYHVtPHQtV iQ tKH VHFtRU�  

DXUiQJ tKH IRXU�Ga\ HYHQt� JlREal MiQiVtHUV� &(2V� SRliF\PakHUV aQG HQHUJ\ SURIHVViRQalV GiVFXVVHG tKH 
PiVViRQ tR PHHt tKH JlREal GHPaQG IRU FlHaQHU HQHUJ\

TKH -RXUQal RI )HGHUatiRQ RI ,QGiaQ 3HtURlHXP ,QGXVtU\
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9RiFH RI ,QGiaQ 2il 	 *aV ,QGXVtU\



TKH )HGHUatiRQ RI ,QGiaQ 3HtURlHXP ,QGXVtU\ �),3,� 
RUJaQiVHG tKH AQQXal AZaUGV ���� RQ ��tK 1RYHPEHU� 
���� at 1HZ DHlKi� TKH ),3, 2il aQG *aV AZaUGV KaYH 
EHHQ FUHatHG tR UHFRJQiVH tKH lHaGHUV� iQQRYatRUV aQG 
SiRQHHUV iQ tKH Ril aQG JaV iQGXVtU\� TKH REMHFtiYH RI tKH 
),3, 2il 	 *aV AZaUGV iV tR FHlHEUatH tKH iQGXVtU\
V PRVt 
RXtVtaQGiQJ aFKiHYHPHQtV�

,Q tKH aZaUG HYHQiQJ·V iQaXJXUal aGGUHVV� 6KUi  6�M� 
9aiG\a� &KaiUPaQ ,2&/ 	 ),3, KiJKliJKtHG tKH URlH RI ),3, 
aV a SaUtQHU iQ JURZtK RI tKH ,QGiaQ Ril aQG JaV iQGXVtU\ 
aQG tKH IHGHUatiRQ·V FRQtUiEXtiRQ tRZaUGV GHYHlRSPHQt 
RI a VXSSRUtiYH SRliF\ HFRV\VtHP IRU tKH iQGXVtU\� HH 
SRiQtHG RXt tKat tKH Ril aQG JaV iQGXVtU\ Zill KaYH tR Sla\ 
a FUXFial URlH iQ PakiQJ FlHaQHU IXHl aFFHVViElH tR all at 
aIIRUGaElH SUiFHV� 

FIPI Oil and Gas Awards 2021
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EVENTS

TKH VSHFial aGGUHVV at tKH aZaUGV FHUHPRQ\ ZaV 
GHliYHUHG E\ 6KUi� TaUXQ .aSRRU� 6HFUHtaU\� 
M23	1*� HH KiJKliJKtHG tKH iQGRPitaElH VSiUit 
RI Ril aQG JaV iQGXVtU\ ZitK itV FRPPitPHQt� 
UHViliHQFH� aQG a VtURQJ VHQVH RI SXUSRVH� tKat KaV 
kHSt tKH SaFH aKHaG tR HQHUJi]H tKH QatiRQ aQG 
VtUHQJtKHQ tKH IRXU SillaUV RI ,QGia·V HQHUJ\ IXtXUH 
aV HQYiViRQHG E\ tKH HRQ·ElH 3UiPH MiQiVtHU � 
(QHUJ\ aFFHVV� (QHUJ\ HIIiFiHQF\� (QHUJ\ 
VXVtaiQaEilit\� aQG (QHUJ\ VHFXUit\� at tKH VaPH 
tiPH HQVXUiQJ (QHUJ\ MXVtiFH ZitK tKH REMHFtiYH RI 
aFFHVV tR VaIH� aIIRUGaElH aQG VXVtaiQaElH HQHUJ\ 
IRU all Fiti]HQV�

TKH *XHVt RI HRQRXU� 6KUi RaPHVZaU THli� HRQ·ElH MiQiVtHU RI 6tatH IRU 3HtURlHXP 	 1atXUal *aV 	 /aERXU 
aQG (PSlR\PHQt PHQtiRQHG tKat 2il aQG JaV FRQtiQXH tR Sla\ a SUH�HPiQHQt URlH iQ PHHtiQJ tKH HQHUJ\ 
UHTXiUHPHQtV RI tKH FRXQtU\ ZitK ��� RI tKH tRtal HQHUJ\ QHHGV ZRXlG EH PHt E\ tKH Ril aQG JaV VHFtRU� HH 
VaiG tKat *RYHUQPHQt aiPV IRU iPSURYiQJ HQHUJ\ aFFHVV tR all itV Fiti]HQV aQG FRQtiQXH tR VXSSRUt tKH XVH RI 
liTXHIiHG SHtURlHXP JaV �/3*� IRU tKiV SXUSRVH KHlSiQJ tR PakH tKH IXHl aV aIIRUGaElH aV tUaGitiRQal EiRPaVV� 
8MMZala 6FKHPH ZKiFK KaV EHQHIitHG ��� FURUHV KRXVHKRlGV� KaV EHHQ H[tHQGHG tR FRYHU � FURUH PRUH 
EHQHIiFiaUiHV XQGHU 8MMZala ����

Shri Hardeep Singh Puri, Hon’ble Minister of Petroleum & 
Natural Gas and Housing & Urban Affairs addressing the  
august gathering of industry leaders and winners of FIPI  

Oil and Gas Awards 2021

Shri S.M. Vaidya, Chairman FIPI and Chairman Indianoil 
delivering the Welcome Address

Shri Rameswar Teli, Minister of State for Petroleum & Natural 
Gas, Labour & Employment,  delivering the special address 

Shri Tarun Kapoor, Secretary, MoP&NG delivering the 
Special Address

TKH -RXUQal RI )HGHUatiRQ RI ,QGiaQ 3HtURlHXP ,QGXVtU\
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9RiFH RI ,QGiaQ 2il 	 *aV ,QGXVtU\

TKH ),3, 2il aQG *aV AZaUGV ���� FHUHPRQ\ ZaV JUaFHG E\ tKH SUHVHQFH RI� 6KUi HaUGHHS 6� 3XUi� HRQ·ElH 
MiQiVtHU IRU 3HtURlHXP 	 1atXUal *aV and HRXViQJ & 8UEaQ AIIaiUV� TKH MiQiVtHU aZaUGHG iQGiYiGXalV aQG 
FRPSaQiHV XQGHU �� GiIIHUHQt FatHJRUiHV IRU tKHiU RXtVtaQGiQJ FRQtUiEXtiRQ tR tKH ,QGiaQ Ril aQG JaV VHFtRU� 
HH KiJKliJKtHG tKH URlH RI tKH Ril 	 JaV VHFtRU iQ PHHtiQJ tKH FRXQtU\·V HQHUJ\ GHPaQG aQG tKH HIIRUtV PaGH 
E\ ),3, tR aGYRFatH FRQGXFiYH SRliFiHV IRU tKH VHFtRU� ,Q KiV kH\ QRtH aGGUHVV� KH KiJKliJKtHG tKat tKH Ril aQG 
JaV VHFtRU Zill Sla\ a FUXFial URlH iQ aFKiHYiQJ tKH 3UiPH MiQiVtHU·V YiViRQ RI 86D � tUilliRQ HFRQRP\� HH 
PHQtiRQHG tKat ZitK ,QGia·V iQFUHGiElH JURZtK VtRU\� VtURQJ IXQGaPHQtalV RI ,QGiaQ HFRQRP\ aQG YaUiRXV 
PHaVXUHV takHQ E\ *RYHUQPHQt� it KaV PaGH it a IaYRXUaElH GHVtiQatiRQ IRU iQYHVtPHQtV aQG GRiQJ EXViQHVV� 
HH IXUtKHU SRiQtHG RXt tKat FRXQtU\ iV aFFHlHUatiQJ itV HIIRUtV tR PRYH tRZaUGV a JaV�EaVHG HFRQRP\ aQG 
aGRStiQJ FlHaQHU XVH RI IRVVil IXHlV VXFK aV EiRIXHlV� ,QFUHaViQJ tKH FRQtUiEXtiRQ RI HlHFtUiFit\ tR GH�FaUERQi]H 
PREilit\� PRYiQJ tRZaUGV HPHUJiQJ IXHlV VXFK aV K\GURJHQ� aQG HPSKaVi]iQJ RQ GiJital iQQRYatiRQ aFURVV all 
HQHUJ\ V\VtHPV� HH VaiG tKat ZitK RXU FRQtiQXHG HIIRUtV� tKH HQHUJ\ VHFtRU Zill EH JURZtK�FHQtUiF� iQGXVtU\ 
IUiHQGl\ aQG HQYiURQPHQt FRQVFiRXV�

DU� R� .� MalKRtUa� DiUHFtRU *HQHUal� ),3, H[tHQGHG tKH YRtH 
RI tKaQkV tR all tKH MXU\ PHPEHUV� aZaUG FRPPittHH 
PHPEHUV aQG tKH GiJQitaUiHV ZKR ZHUH SUHVHQt at tKiV HYHQt� 
TKH RFFaViRQ ZitQHVVHG RYHUZKHlPiQJ SaUtiFiSatiRQ E\ 
iQGXVtU\ lHaGHUV IURP aFURVV tKH Ril aQG JaV YalXH FKaiQ aQG 
VHYHUal HPiQHQt SHUVRQalitiHV�

Dr. R.K. Malhotra Director General, FIPI delivering 
the vote of thanks

Sujatha Danthuluri, L&T - receiving the Young 
Achiever of the Year Award (Female)

Young  Achiever of the Year (Female) - Special 
Commendation-Neha Shah Sinha, Cairn Oil & Gas 

- Vedanta Ltd.

Manu Khanna, Cairn Oil & Gas - Vedanta Ltd. 
receiving the Young  Achiever of the Year 

Award (Male)
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IOCL (team led by Dr. SSV Ramakumar)  receiving the 
Innovator of the Year - Team Award

Special Award to RIL for significant increase in Gas 
Production

Team IndianOil receciving the Digitally Advanced 
Company of the Year Award 

Young  Achiever of the Year (Male) - Special 
Commendation - R. Suresh, BPCL

Archna Bhardwaj, IOCL - receiving the Woman 
Executive of the Year Award

Woman  Executive of the Year - Special 
Commendation - Papia Mandal, EIL

Innovator of the Year (Team) - Special Commendation 
to RIL (team led by Dr. Virendrakumar Gupta) 

Special Award to GAIL for Urja Ganga Gas Pipeline 
and associated CGD network

TKH -RXUQal RI )HGHUatiRQ RI ,QGiaQ 3HtURlHXP ,QGXVtU\
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Digitally Advanced Company of the Year - Special 
Commendation to Reliance BP Mobility Ltd

THINK Gas Distribution Pvt Ltd- recipient of 
CGD - Growing Company of the year Award

CGD - Established Company of the Year Award to 
Indraprastha Gas Ltd

Schlumberger Asia Services Ltd - recipient of Service 
Provider Company of the year Award

AspenTech India - recipient of Digital Technology 
Provider of the Year Award

Digitally Advanced Company of the Year - Special  
Commendation to L&T Hydrocarbon Engineering Ltd

Deloitte Touche Tohmatsu India LLP- recipient of 
Digital Technology Provider of the Year Award

Team McDermot receiving the EPC Company of the 
year Award
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Oil / Petroleum Products Pipeline Transportation 
Company of the Year Award to HPCL-Mittal Pipelines Ltd

HPCL - the recipient of Oil Marketing Company of the 
Year Award 

Cairn Oil & Gas - Vedanta Ltd. recipient of 2il 	 Gas 
Production CoPpany of the Year Award

Gujarat State Petronet Ltd receiving the Natural Gas 
Pipeline Transportation Company of the Year Award

Team ONGC receiving the Oil & Gas Exploration 
Company of the Year Award

Recipient of Sustainably Growing Corporate of the Year 
Award - BPCL

Recipient of Sustainably Growing Corporate of the Year 
Award - *A,/

7eaP GA,L receiYing the ([cellence in +uPan 
Resource 0anagePent CoPpany of tye Year Award

TKH -RXUQal RI )HGHUatiRQ RI ,QGiaQ 3HtURlHXP ,QGXVtU\
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IOCL Panipat Refinery - Recipient of Refinery of the 
Year Award (Capacity higher than 9 MMTPA)

Team RIL receiving the Best Managed Project of the 
Year Award

Refinery of the Year Award (Capacity upto 9 MMTPA) - 
IOCL Mathura Refinery

Team IOCL receiving the Initiatives in Clean Energy 
Company of the Year Award
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Dr Alka Mittal

DiUHFtRU �HR� RI 2il aQG 1atXUal *aV &RUSRUatiRQ /iPitHG �21*&� DU Alka Mittal 
tRRk aGGitiRQal FKaUJH aV tKH &KaiUPaQ aQG MaQaJiQJ DiUHFtRU �&MD� RI tKH 
(QHUJ\ MaKaUatQa RQ � -aQXaU\ ����� 6KH KaV EHFRPH tKH IiUVt ZRPaQ tR KHaG 
RQH RI ,QGia·V PRVt YalXaElH SXEliF VHFtRU FRPSaQiHV� DU Mittal KaV EHHQ VHUYiQJ 
aV DiUHFtRU �HR� ViQFH �� 1RYHPEHU ���� aQG ZaV tKH VHQiRU�PRVt DiUHFtRU RQ 
tKH %RaUG RI tKH HQHUJ\ FRPSaQ\�

A SRVt JUaGXatH iQ (FRQRPiFV� M%A �HRM� aQG DRFtRUatH iQ &RPPHUFH aQG 
%XViQHVV 6tXGiHV� VKH KaG MRiQHG 21*& aV a *UaGXatH TUaiQHH iQ ����� 6KH EUiQJV 
ZitK KHU aQ H[tUHPHl\ UiFK H[SHUiHQFH VSaQQiQJ RYHU tKUHH aQG a KalI GHFaGHV� DU 
Mittal ZaV tKH IiUVt ZRPaQ tR KRlG tKH FKaUJH RI a IXll�tiPH DiUHFtRU iQ 21*&·V 
KiVtRU\� 6KH KaV alVR EHHQ RQ tKH %RaUG RI 21*& MaQJalRUH 3HtURFKHPiFalV 
/iPitHG �2M3/� aV 21*& QRPiQHH DiUHFtRU ViQFH AXJXVt ����� 6KH iV alVR RQ tKH 
ERaUGV RI ,,M TiUXFKiUaSSalli aQG 1HRD1�

Dr Alka Mittal takes additional charge as CMD ONGC

AV DiUHFtRU �HR�� VKH KaV EHHQ FRQIHUUHG ZitK tKH 6ilYHU 6tHYiH AZaUG iQ :RPaQ RI tKH <HaU FatHJRU\ at tKH 
,QtHUQatiRQal %XViQHVV AZaUGV ���� IRU aGRStiQJ EHVt�iQ�FlaVV HR SUaFtiFHV aQG PakiQJ 21*& a JUHat 
SlaFH tR ZRUk� 6KH iV aQ iFRQ IRU ZRPHQ HPSRZHUPHQt aQG la\V VSHFial HPSKaViV RQ UHtUaiQiQJ aQG 
UHVkilliQJ ZRUkIRUFH tR EH UHVSRQViYH tR tKH FKaQJiQJ VFHQaUiR� DU Mittal KaV EHHQ tKH PiQG EHKiQG tKH 
3HRSlH·V &RQQHFt ,QitiatiYH tR IaFilitatH kQRZlHGJH VKaUiQJ IURP VXSHUaQQXatiQJ HPSlR\HHV tR \RXQJ 
SURIHVViRQalV RI tKH RUJaQi]atiRQ�

NEW APPOINTMENTS

V Satish Kumar

MU 9 6atiVK .XPaU KaV takHQ FKaUJH aV DiUHFtRU �MaUkHtiQJ� RI ,QGiaQ 2il 
&RUSRUatiRQ /tG� RQ ��tK 2FtREHU ����� MU� 6atiVK .XPaU iV a MHFKaQiFal 
(QJiQHHU aQG KRlGV a SRVt JUaGXatH GHJUHH iQ MaQaJHPHQt IURP 8QiYHUVit\ RI 
/XElMaQa� 6lRYHQia� MU� .XPaU KaV RYHU � GHFaGHV RI UiFK H[SHUiHQFH iQ PaUkHtiQJ 
RI SHtURlHXP SURGXFtV iQ YaUiRXV JHRJUaSKiHV RI tKH FRXQtU\�

3UiRU tR aVVXPiQJ FKaUJH aV DiUHFtRU �MaUkHtiQJ�� KH ZaV KHaGiQJ tKH PaUkHtiQJ 
QHtZRUk iQ tKH 6tatHV RI MaGK\a 3UaGHVK 	 &KKattiVJaUK aV ([HFXtiYH DiUHFtRU 
aQG 6tatH HHaG� MaGK\a 3UaGHVK 6tatH 2IIiFH� DXUiQJ KiV FaUHHU� KH KaV EHHQ 
iQVtUXPHQtal iQ iPSlHPHQtiQJ kH\ EXViQHVV iQitiatiYHV likH DiUHFt %HQHIit TUaQVIHU 
IRU /3* FRQVXPHU �D%T/�� 3UaGKaQ MaQtUi 8MMZala <RMaQa �3M8<�� %6�9, IXHl 
iPSlHPHQtatiRQ� HtF� ZKiFK KaYH EHHQ ZiGHl\ aFkQRZlHGJHG IRU tKHiU VRFial aQG 
HQYiURQPHQtal iPSaFt�

Mr. V Satish Kumar takes over as Director (Marketing), IndianOil

MU� 6atiVK .XPaU ZaV alVR tKH &KiHI ([HFXtiYH 2IIiFHU RI ,QGiaQ2il 3HtURQaV 3Yt� /tG� �,33/�� a -RiQt 9HQtXUH 
RI ,QGiaQ2il aQG 3HtURQaV� Mala\Via� DXUiQJ KiV tHQXUH� UHFRUG YRlXPHV RI /3* ,PSRUtV ZHUH KaQGlHG E\ 
,33/� ZKiFK KHlSHG tKH FRXQtU\ iQ PHHtiQJ tKH iQFUHaVH iQ tKH /3* GHPaQG XQGHU tKH *RYt� RI ,QGia·V 
aPEitiRXV 3M8< 6FKHPH� MU� 6atiVK .XPaU iV alVR RQ tKH %RaUG RI ´%H[iPFR ,2& 3HtURlHXP 	 (QHUJ\ /tG�µ� 
a -RiQt 9HQtXUH RI ,2& MiGGlH (aVt )=( �a ZKRll\ RZQHG VXEViGiaU\ RI ,QGiaQ2il iQ DXEai� aQG %H[iPFR� 
%aQJlaGHVK� ZKiFK iV VHttiQJ XS iQIUaVtUXFtXUH IRU iPSRUt aQG PaUkHtiQJ RI SHtURlHXP SURGXFtV iQ 
%aQJlaGHVK� MU� 6atiVK .XPaU KaV ZiGHl\ tUaYHllHG aQG KaV aGGUHVVHG PaQ\ 1atiRQal aV ZHll aV 
,QtHUQatiRQal (QHUJ\ FRQIHUHQFHV�

TKH -RXUQal RI )HGHUatiRQ RI ,QGiaQ 3HtURlHXP ,QGXVtU\
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D.S. Nanaware

MU D6 1aQaZaUH KaV takHQ FKaUJH aV DiUHFtRU �3iSHliQHV�� ,QGiaQ 2il &RUSRUatiRQ 
/iPitHG RQ ��tK DHFHPEHU ����� MU� 1aQaZaUH iV a MHFKaQiFal HQJiQHHUiQJ 
JUaGXatH IURP :alFKaQG &RllHJH RI (QJiQHHUiQJ� 6aQJli XQGHU 6KiYaMi 8QiYHUVit\� 
.RlKaSXU ZitK a UiFK aQG YaUiHG H[SHUiHQFH RI RYHU �� \HaUV� HH iV alVR tKH 
&KaiUPaQ RI ,H% /tG� a -9 RI ,QGiaQ2il� H3&/ aQG %3&/ ZKiFK iV EXilGiQJ tKH 
ZRUlG·V lRQJHVt /3* SiSHliQH IURP .aQGla tR *RUakKSXU�

%HIRUH KH aVVXPHG tKH RIIiFH RI DiUHFtRU �3iSHliQHV�� KH ZaV ([HFXtiYH DiUHFtRU 
�3URMHFtV� at tKH 3iSHliQHV DiYiViRQ HHaG 2IIiFH� (aUliHU� aV tKH KHaG RI 6RXtKHUQ 
RHJiRQ 3iSHliQHV �6R3/�� KH ZaV iQVtUXPHQtal iQ VtaUtiQJ tKH SUHVtiJiRXV (QQRUH�
TXtiFRUiQ *aV 3iSHliQH 3URMHFt aQG VXFFHVVIXll\ FRPPiVViRQiQJ itV (QQRUH�MaQali 
aQG RaPaQatKaSXUaP�TXtiFRUiQ VHFtiRQV�

Mr D.S. Nanaware takes over as Director (Pipelines), IndianOil

MU 1aQaZaUH iV a kHHQ SURSRQHQt IRU XVKHUiQJ a JaV�EaVHG HFRQRP\ iQ tKH FRXQtU\ aQG KaV Sla\HG a kH\ 
URlH iQ tKH IRUPatiRQ RI tZR -9 FRPSaQiHV � *63/ ,QGia *aVQHt /iPitHG �*,*/� aQG *63/ ,QGia TUaQVFR 
/iPitHG �*,T/�� ERtK 639V SURPRtHG E\ *63/� ,QGiaQ2il� %3&/ aQG H3&/ tR FUHatH a SaQ ,QGia JaV SiSHliQHV 
iQIUaVtUXFtXUH�

NEW APPOINTMENTS

Mr. Rakesh Kumar Jain takes over as Director (Finance) of GAIL

MU� RakHVK .XPaU -aiQ aVVXPHG FKaUJH aV DiUHFtRU �)iQaQFH� RI *A,/ �,QGia� 
/iPitHG RQ �Vt DHFHPEHU ����� A &RVt aQG MaQaJHPHQt AFFRXQtaQt E\ 
SURIHVViRQ� MU� -aiQ VtaUtHG KiV FaUHHU iQ tKH FRPSaQ\ aV a MaQaJHPHQt TUaiQHH 
aQG JatKHUHG a UiFK H[SHUiHQFH RI QHaUl\ �� \HaUV aV KH URVH tKURXJK tKH UaQkV tR 
KiV SUHVHQt SRVitiRQ�

3UiRU tR KiV aSSRiQtPHQt aV DiUHFtRU �)iQaQFH�� MU� -aiQ KHlG tKH SRVitiRQ RI 
([HFXtiYH DiUHFtRU �)iQaQFH 	 AFFRXQtV� iQ *A,/� AGGitiRQall\� MU� -aiQ KRlGV tKH 
SRVitiRQ RI DiUHFtRU iQ ,QGUaSUaVtKa *aV /iPitHG� HH MRiQHG *A,/ iQ ���� aQG KaV 
EHHQ a SaUt RI tKH JURZtK tUaMHFtRU\ RI tKH &RPSaQ\� AV ([HFXtiYH DiUHFtRU 
�)iQaQFH 	 AFFRXQtV�� KH KHaGHG &RUSRUatH )iQaQFH aQG TUHaVXU\ VHFtiRQ iQ laUJH 
PREiliVatiRQ RI IXQGV IURP GRPHVtiF aQG iQtHUQatiRQal PaUkHtV aQG tRRk 
iQYHVtPHQt GHFiViRQV iQ laUJH iQIUaVtUXFtXUH SURMHFtV� 

Rakesh Kumar Jain 

MU�  -aiQ KaV ZRUkHG iQ tKH aUHaV RI &RUSRUatH )iQaQFH aQG TUHaVXU\ iQFlXGiQJ )RUH[ RiVk MaQaJHPHQt� 
&aSital %XGJHtiQJ� &RUSRUatH %XGJHtV� &RUSRUatH AFFRXQtV� )iQali]atiRQ RI /RQJ THUP iQtHUQatiRQal /1* 
aQG *aV AJUHHPHQtV� 3UiFiQJ� /iTXHIaFtiRQ aQG RHJaViIiFatiRQ THUPiQal 6HUYiFH AJUHHPHQt� MHUJHUV 	 
AFTXiVitiRQV� Ta[atiRQ� RHJXlatRU\ aVSHFtV HtF� %HViGHV VHUYiQJ a lRQJ tHQXUH at *A,/� KH ZaV RQ GHSXtatiRQ 
tR 3HtURlHXP aQG 1atXUal *aV RHJXlatRU\ %RaUG �31*R%�� aV -t� DiUHFtRU �&RPPHUFial aQG )iQaQFH��



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,/ ��� ��� ��� ��� ��� ����
3Yt�� -9 �36&� ��� ��� ��� ��� ��� ����
Sub Total  17.8       17.6 17.5 17.3 16.2 100

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

Total 
Domestic 
Production

���� ���� ���� ���� ���� �����
21*& ���� ���� ���� ���� ���� ����
2,/ ��� ��� ��� ��� ��� ����
3Yt�� -9 �36&� ���� ���� ���� ��� ��� ����

Total 
Domestic 
Production

36.9 36.0 35.7 34.2 32.2 100.0

Source � 3,%�33A&

DiJERi ����
*XZaKati ����
.R\ali �����
%aUaXQi ����
HalGia ����
MatKXUa ����
3aQiSat �����
%RQJaiJRaQ ����
3aUaGiS �����
Total 69.70

Chennai Petroleum Corp. Ltd.
&KHQQai �����
1aUiPaQaP ����
Total 11.50

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

Indian Oil Corporation Ltd. Bharat Petroleum Corp. Ltd.
MXPEai �����
.RFKi �����
Total 27.50

JV Refineries
D%3&� %2R/�%iQa ����
HM(/�**6R �����
JV Total 19.10

Hindustan Petroleum Corp. Ltd.
MXPEai ����
9iVakKaSattQaP ����
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
R,/� �DTA� -aPQaJaU �����
R,/ � �6(=�� -aPQaJaU �����
1a\aUa (QHUJ\ /tG� � -aPQaJaU � �����
Pvt. Total 88.20

Total Refining Capacity of India 249.9 (5.00 million barrels per day ) 
� 1a\aUa (QHUJ\ /iPitHG �IRUPHUl\ (VVaU 2il /iPitHG�
Source : PPAC

���
���
���

15.1
����
���
���

15.4
����
����

���
���

30.5

2020-21

����

April - Sept 2021 (P)

���
���
���
7.6
���
���
���
7.3

����
���
���
���

14.9

2FtREHU � DHFHPEHU ���� _ 9Rl� �� ,VVXH �
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PSU Refineries

CRUDE PROCESSING (MILLION MT) 

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

,2&/ ����� ����� ����� ����� �����

%3&/ ����� ����� ����� ����� �����

H3&/ ����� ����� ����� ����� �����

&3&/ ���� ����� ����� ����� ����

MR3/ ����� ����� ����� ����� �����

21*& �TatiSaka� ���� ���� ���� ���� ����

1R/ ���� ���� ���� ���� ����

SUB TOTAL 127.03      137.33      145.22 151.04 127.50

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

HM(/ ����� ����� ���� ����� �����
%2R/ ���� ���� ���� ���� ����
SUB TOTAL 17.11 16.88 15.54 18.18 16.26

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

1(/ ����� ����� ����� ����� �����
R,/ ����� ����� ����� ����� �����
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  

01/11/2021 Million MT
% Share Crude Processing  

April-Sept 2021 (P)
% Share

368 RHI ����� ���� ���� ����
-9� RHI ���� ��� ��� ���
3Yt� RHI ���� ���� ���� ����
Total 249.9 100 113.3 100

Source: PIB/PPAC

2019-20 

�����

�����

�����

�����

�����

����

����

144.71

2019-20

�����
����

20.15

2019-20 

�����
�����
89.51

113.29

�� ��2FtREHU � DHFHPEHU ���� _ 9Rl� �� ,VVXH �

April - Sept
2021 (P)

2020-21 (P)

April - Sept
2021 (P)

�����

�����

����

����

����

����

����

62.26

April - Sept
2021 (P)

2020-21 (P)

����
����
9.90

April - Sept
2021 (P)

�����
�����

41.12

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

2019-20

4XaQtit\� MilliRQ Mt ����� ����� ����� ����� �����

9alXH� ,1R `��� FU� ����� ����� ����� ����� �����

9alXH� 86D %illiRQ ���� ���� ���� ����� ����
AYHUaJH FRQYHUViRQ 
RatH� ,1R SHU 86D 
�&alFXlatHG�

���� ���� ���� ���� ����

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

%UHQt �/RZ 6XlSKXU � /6� 
PaUkHU� �a� ���� ���� ���� ���� ����

DXEai �E� ���� ���� ���� ���� ����
/RZ VXlSKXU�HiJK VXlSKXU 
GiIIHUHQtial �a�E� ��� ��� ��� ��� ���

,QGiaQ &UXGH %aVkHt �,&%� ����� ����� ����� ����� �����
,&% HiJK 6XlSKXU VKaUH � ����� ����� ����� ����� �����
,&% /RZ 6XlSKXU VKaUH   � ����� ����� ����� ����� �����

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-Sept
2021 (P)

)URP RHIiQHUiHV ����� ����� ����� ����� ����� �����

)URP )UaFtiRQatRUV ��� ��� ��� ��� ��� ���

Total 119.3

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

/iJKt DiVtillatHV� MMT ���� ���� ���� ���� ����
MiGGlH DiVtillatHV � MMT ����� ����� ����� ����� �����
TRtal DiVtillatHV� MMT ����� ����� ����� ����� �����
% 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,%�33A&

2020-21 
(P)

�����

���

233.4

2020-21
(P)

����
�����
�����
79.9

April-Sept
2021 (P)

(P)
�����

�����

�����

����

2019-20 
(P)

����

����

���

�����
�����
�����
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2020-21

2019-20 

����
����
����
79.9

�����

�����

����

����

April-Sept
2021 (P)

2020-21 (P)

����

����

����

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

*aVRliQH ���� ���� ���� ���� ����
1aSKtKa ���� ���� ���� ���� ����
.HUR � -Ht ���� ���� ���� ���� ����
*aV 2il ������ 6� ���� ���� ���� ���� ����
DXEai FUXGH ���� ���� ���� ���� ����
,QGiaQ FUXGH EaVkHt ���� ���� ���� ���� ����

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

Gasoline crack
DXEai FUXGH EaVHG ���� ���� ���� ��� ����
,QGiaQ FUXGH EaVkHt ���� ���� ���� ��� ���

Diesel crack
DXEai FUXGH EaVHG ���� ���� ���� ���� ���
,QGiaQ FUXGH EaVkHt ���� ���� ���� ���� ���

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

CRACKS SPREADS (�/ BBL.)

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

(GCV Basis)
Price Cap for Deepwater, High 

temp Hingh Pressure Areas

2FtREHU �� � MaUFK �� ����  �
ASUil �� � 6HStHPEHU �� ���� ����
2FtREHU �� � MaUFK �� ���� ����
ASUil ��� 6HStHPEHU �� ���� ����
2FtREHU �� � MaUFK �� ���� ����
ASUil �� � 6HStHPEHU �� ���� ����
2FtREHU �� � MaUFK �� ���� ����
ASUil �� � 6HStHPEHU �� ���� ����
2FtREHU �� � MaUFK �� ���� ����

6RXUFH� 3,%�33A&�23(&

ASUil �� � 6HStHPEHU �� ���� ����

2019-20 
(P)

����
����
����
����
����
����

2019-20
(P)

���
���

����
����

2FtREHU �� � MaUFK �� ���� ����

�� ��2FtREHU � DHFHPEHU ���� _ 9Rl� �� ,VVXH �

ASUil �� � 6HStHPEHU �� ���� ����

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

2020-21
(P)

���
���

���
���

2FtREHU �� � MaUFK �� ���� ����

9RiFH RI ,QGiaQ 2il 	 *aV ,QGXVtU\



GAS PRODUCTION

AVAILABILTY FOR SALE

25925           26039        24204 

CONSUMPTION (EXCLUDING OWN CONSUMPTION

)

GAS - IMPORT DEPENDENCY

2017-18 2018-19 2019-20 April-6eSt
2021 (P)

21*& ����� ����� ����� �����
2il ,QGia ���� ���� ���� ����
3UiYatH� -RiQt 9HQtXUHV ���� ���� ���� ����
Total 32648 32875 31184 16891

 2017-18      2018-19 April-6eSt
2021 (P)

21*& ����� ����� ����� ����
2il ,QGia ���� ���� ���� ����
3UiYatH� -RiQt 9HQtXUHV ���� ���� ���� ����
Total 13590

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

TRtal &RQVXPStiRQ ����� ����� �����
AYailaEilt\ IRU ValH ����� ����� �����
/1* ,PSRUt ����� ����� �����

 2017-18      2018-19 April-6eSt
2021 (P)

1Ht *aV 3URGXFtiRQ ����� ����� �����
/1* ,PSRUtV ����� ����� �����
,PSRUt DHSHQGHQF\ ��� ���� ���� ����
Total Gas 
Consumption*

59170           60798 32147

2017-18 2018-19     2019-20 April-6eSt
2021 (P)

1Ht 3URGXFtiRQ ����� ����� ����� �����
2ZQ &RQVXPStiRQ ���� ���� ���� ����
AYailaEilt\ ����� ����� ����� �����

Total 32649

22117         20635 

32873         31184 16891
(-) Flare loss ��� ��� ��� ���
Net Production ����� ����� ����� �����

Onshore

2017-18 2018-19     2019-20 April-6eSt
2021 (P)

1atXUal *aV ���� ����� ���� ����
&%M ��� ��� ��� ���
Sub Total 10639 10756         10549 5531

Offshore
����� ����� ����� �����

Sub Total 22011 11360


 ,QFlXGHV 2ZQ &RQVXPStiRQ
6RXUFH�3,%�33A&

4t\ iQ MM6&M

2020-21 (P) 

�����
����
����

28671

28506
���

�����

2020-21 
(P) 

����
���

10078

�����
18428

2020-21
(P)

�����
����

�����

2019-20

�����
����
����

2019-20

�����
�����
�����

2019-20

�����
�����

����

64144
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2020-21(P)

22049

April-6eSt
2021 (P)

�����
�����
�����

2020-21
 (P)

�����
�����

����
60646
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SECTOR WISE DEMAND AND COMSUMPTION OF NATURAL GAS
4t\ iQ MM6&M

6RXUFH�33A&

�� ��2FtREHU � DHFHPEHU ���� _ 9Rl� �� ,VVXH �

1. CGD INFRASTRUCTURE
As on As on 

31st March 2018 31st March 2019
As on 

31st March 2020
As on 

31st Oct 2021 (P)

DRPHVtiF ��������� ��������� ��������� ���������

PNG &RPPHUFial ������ ������ ������ ������

,QGXVtUial ����� ����� ������ ������

CNG
&1* 6tatiRQV ����� ����� ����� �����

&1* 9HKiFlHV ����� lakKV ����� lakKV ����� lakKV ����� lakKV
6RXUFH� 33A&�9aKaQ

2019-20 2020-21 
(P)

April-September 2021  (P)
April May June July Aug Sept Total

Fertilizer R-LNG 9556 11336 ��� ��� ��� ���� ���� ���� 5886

Domestic Gas 6559 6331 ��� ��� ��� ��� ��� ��� 3122

Power R-LNG 3554 3630 ��� ��� ��� ��� ��� ��� 1787

Domestic Gas 7526 7289 ��� ��� ��� ��� ��� ��� 3265

City Gas R-LNG 5146 4169 ��� ��� ��� ��� ��� ��� 2446

Domestic Gas 5737 4899 ��� ��� ��� ��� ��� ��� 3163
R-LNG 13130 12505 ���� ��� ��� ���� ��� ��� 5438

Domestic Gas 5285 5920 ��� ��� ��� ��� ��� ��� 4991

Refinery
Petrochemical
Others

9RiFH RI ,QGiaQ 2il 	 *aV ,QGXVtU\



2. MAJOR NATURAL GAS PIPELINE NETWORK As on 31.06.2021

3. EXISTING LNG TERMINALS

���� 2FtREHU � DHFHPEHU ���� _ 9Rl� �� ,VVXH �

Nature of pipeline GAIL GSPL PIL IOCL AGCL RGPL 

Operational /HQJtK ����� ����� ����� ��� ��� ��� 
&aSaFit\ ����� ���� ���� ���� ��� ��� 

Partially
commissioned# 

/HQJtK ����� ���

&aSaFit\ 

Total operational length 12,649 2,265 1,459 298 105 312 

Under 
construction

/HQJtK �����

&aSaFit\ ���� 
Total length 18,834 2,265 1,459 1,563 105 312 

Nature of 
pipeline 

GGL DFPCL ONGC GIGL GITL Others* Total 

2SHUatiRQal /HQJtK �� �� �� 12,653 
&aSaFit\ ��� ��� ��� 337.3 

3aUtiall\ 
FRPPiVViRQHG� 

/HQJtK ��� ��� 5,379
&aSaFit\ 2 - 

Total operational length 73 42 24 441 365 0 18,032

8QGHU 
FRQVtUXFtiRQ 

/HQJtK ����� ����� ����� 14,685

&aSaFit\ ����� - 
Total length 73 42 24 2,680 1,811 3,550 32,717 

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

Location Companies Capacity 
(MMTPA) As on 

01st Dec’21 

Capacity Utilisation 
(%)  

April- Nov 2021 
DaKHM 3HtURQHt /1* /tG ���� ���� 

Ha]iUa 6KHll (QHUJ\ ,QGia 3Yt /tG ��� ����

DaEKRl
 .RQkaQ /1* /tG � ���� 

.RFKi 3HtURQHt /1* /tG � ���� 

(QQRUH ,QGiaQ 2il /1* 3Yt /tG � ���� 

MXQGUa *63& /1* /tG � ���� 

Total Capacity 42.7 MMTPA 


TR iQFUHaVH tR � MMT3A ZitK EUHakZatHU� 2Ql\ H3 VtUHaP RI FaSaFit\ RI ��� MMT3A iV FRPPiVViRQHG
6RXUFH� 33A& 

�����
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Member Organizations
S No Organization Name Designation     

�   AQtHlRSXV (QHUJ\ 3Yt /tG  

�   A[HQV ,QGia �3� /tG�

�   %akHU HXJKHV� A *( &RPSaQ\ 

�   %KaUat 2PaQ RHIiQHUiHV /tG�

MU� 3KiliSSH %HUJaXlt 

MU� 1HHUaM 6HtKi

MU� AEKaiUaM 6iQJK %KaQGaUi

&KiHI ([HFXtiYH 2IIiFHU

MaQaJiQJ DiUHFtRU 

&RXQtU\ /HaGHU

�   %KaUat 3HtURlHXP &RUSRUatiRQ /tG�   MU� AUXQ .XPaU 6iQJK
&KiHI ([HFXtiYH 2IIiFHU
&KaiUPaQ 	 MaQaJiQJ DiUHFtRU 

�   %3 *URXS MU� 6aVKi MXkXQGaQ 3UHViGHQt� ES ,QGia 	 
6HQiRU 9iFH 3UHViGHQt� ES JURXS

�   &aiUQ 2il 	 *aV� 9HGaQta /iPitHG MU� 6XQil DXJJal *URXS &(2� 9HGaQta /tG�

��  &6,R�,QGiaQ ,QVtitXtH RI 3HtURlHXP  DU� AQMaQ Ra\ 
��   DHFRP 1RUtK 6Ha   MU� :ill RRZlH\ 
��   DHHSZatHU DUilliQJ 	 ,QGXVtUiHV /tG�    MU� 1aUHVK .XPaU

��   (QJiQHHUV ,QGia /tG�

��   (UQVt 	 <RXQJ //3

��   ([[RQMREil *aV �,QGia� 3Yt� /tG� 

��   *A,/ �,QGia� /tG�

��   *63& /1* /tG�

��   K�H 3RZHU 6\VtHPV 3Yt� /tG� 

��   HalGRU TRSVRH ,QGia 3Yt� /tG� 

��   HiQGXVtaQ 3HtURlHXP &RUS� /tG� 

��   H3&/ Mittal (QHUJ\ /tG� 

��   H32,/ *aV 3UiYatH /tG�

��   ,H6 MaUkit

��   ,QtHUQatiRQal *aV 8QiRQ

��   ,,T �,6M� DKaQEaG

��   ,M& /tG�

��   ,QGiaQ *aV ([FKaQJH /tG�

��   ,QGiaQ 2il &RUSRUatiRQ /tG� 

��   ,QGiaQ 6tUatHJiF 3HtURlHXP RHVHUYHV /tG

MU� 6� M� MalKRtUa 

MV� 9aUtika 6KXkla 

MU� RaMiY MHPaQi 

MU� %ill DaYiV 

MU� MaQRM -aiQ 

MU� AQil .� -RVKi

MU� 6iGGKaUtK R Ma\XU 

MU� AlRk 9HUPa

MU� M�.� 6XUaQa

MU� 3UaEK DaV 

MU� AUXQ .XPaU MiVKUa 

MU� -aPHV %XUkKaUG 

MU� /XiV %HUtUaQ 

3URI� RaMiY 6KHkKaU 

MU� A� MallHVK RaR 

MU� RaMHVK .XPaU MHGiUatta

MU� 6�M� 9aiG\a 

MU� H�3�6� AKXMa

MU� A�.� -aQa 

MU� RaMHVK *aQHVK

MU� %UiaQ 6XlliYaQ 

DiUHFtRU

DiUHFtRU

,QtHUiP MaQaJiQJ DiUHFtRU 

&KaiUPaQ 	 MaQaJiQJ DiUHFtRU 

3UHViGHQt

&KaiUPaQ 	 MaQaJiQJ DiUHFtRU 

&RXQtU\ MaQaJHU 	 3aUtQHU 

&KiHI ([HFXtiYH 2IIiFHU 

&KaiUPaQ 	 MaQaJiQJ DiUHFtRU 

3UHViGHQt

MaQaJiQJ DiUHFtRU 	 &(2

MaQaJiQJ DiUHFtRU 

&KaiUPaQ 	 MaQaJiQJ DiUHFtRU 

MaQaJiQJ DiUHFtRU 	 &(2 

&KiHI ([HFXtiYH 2IIiFHU 

MaQaJiQJ DiUHFtRU

6HFUHtaU\ *HQHUal 

DiUHFtRU

MaQaJiQJ DiUHFtRU 

DiUHFtRU

&KaiUPaQ

&KiHI ([HFXtiYH 2IIiFHU 	 MD

MaQaJiQJ DiUHFtRU 

MaQaJiQJ DiUHFtRU

([HFXtiYH  DiUHFtRU  

�    &KaQGiJaUK 8QiYHUVit\ 
�    &KHQQai 3HtURlHXP &RUSRUatiRQ /tG�

��  &Ki (QHUJiH 3Yt� /tG

MU� 6atQaP 6iQJK 6aQGKX     &KaQFHllRU 
MU� AUYiQG .XPaU MaQaJiQJ DiUHFtRU 

MU� AMa\ .KaQGHlZal                

MU� 6XQiti %Kat

��   D\QaPiF DUilliQJ 	 6HUYiFHV 3Yt� /tG�

��   ,QGUaSUaVtKa *aV /tG� 
��   ,QGiaQ 2iltaQkiQJ /tG� 
��   ,3,(&A

�� ��2FtREHU � DHFHPEHU ���� _ 9Rl� �� ,VVXH �

9RiFH RI ,QGiaQ 2il 	 *aV ,QGXVtU\



S No Organization Name Designation     

��   -iQGal DUilliQJ 	 ,QGXVtUiHV 3Yt� /tG�    MU� RaJKaY -iQGal

��    /aQ]aTHFK
��    /aUVHQ 	 TRXEUR /tG
��   MaKaUaVKtUa ,QVtitXtH RI THFKQRlRJ\
       �M,T� 3XQH
��   MaQJalRUH RHIiQHU\ 	       
       3HtURFKHPiFalV /tG� 
��   MHJKa (QJiQHHUiQJ 	  

DU� -HQQiIHU HRlPJUHQ 

MU� 6�1� 6XEUaKPaQ\aQ 

DU� /�.� .VKiUVaJaU

&KaiUPaQ 	 MaQaJiQJ DiUHFtRU
&KiHI ([HFXtiYH 2IIiFHU
MaQaJiQJ DiUHFtRU 
&KiHI ([HFXtiYH 2IIiFHU 
&(2 	 MaQaJiQJ DiUHFtRU 
3UiQFiSal

MU� TRQ\ )RXQtaiQ 

MU� 6�.� %aUXa 

DU� Alka Mittal

&KaiUPaQ

MaQaJiQJ DiUHFtRU 

DiUHFtRU �HR� 	 &MD �AGGl� &KaUJH�

MU� 6XVKil &KaQGUa MiVKUa &KaiUPaQ 	 MaQaJiQJ DiUHFtRU

       ,QIUaVtUXFtXUHV /tG� 

��   1a\aUa (QHUJ\ /tG�

��   1XPaliJaUK RHIiQHU\ /tG�

��   2il aQG 1atXUal *aV &RUSRUatiRQ /tG 

��   2il ,QGia /tG�

��   3HtURIaF ,QtHUQatiRQal /tG�

��    3HtURQHt /1* /tG�

��    3iSHliQH ,QIUaVtUXFtXUH /tG�
��    RaMiY *aQGKi ,QVtitXtH RI 3HtURlHXP

HHaG RI %XViQHVV DHYHlRSPHQt 	 
6HQiRU 9iFH 3UHViGHQt
MaQaJiQJ DiUHFtRU 	 &(2

MU� 3aRlR %RQXFFi

MU� AkVKa\ .XPaU 6iQJK 

MU� AkKil MHKURtUa 

3URI� A�6�. 6iQKa

&KiHI ([HFXtiYH 2IIiFHU

DiUHFtRU 
        THFKQRlRJ\
��    RHliaQFH %3 MREilit\ /tG�  
��    RHliaQFH ,QGXVtUiHV /tG�� 
��    6A6 ,QVtitXtH �,QGia� 3Yt /tG�
��    6FKlXPEHUJHU AVia 6HUYiFHV /tG 
��   6FRttiVK DHYHlRSPHQt ,QtHUQatiRQal 
��   6HFXUH MHtHUV /tG� 
��   6KHll &RPSaQiHV iQ ,QGia
��   6iHPHQV /iPitHG
��   61) )lRSaP ,QGia 3Yt� /tG
��   6RXtK AVia *aV (QtHUSUiVH 3Yt� /tG� 
��   THFQiPRQt 3UiYatH /iPitHG
��   TH,1. *aV DiVtUiEXtiRQ 3Yt� /tG� 
��   TRtal 2il ,QGia 3Yt� /tG�  

��   8QiYHUVit\ RI 3HtURlHXP 	 

       
(QHUJ\ 6tXGiHV

��   823 ,QGia 3Yt� /tG�
��    9&6 4Xalit\ 6HUYiFHV 3UiYatH /tG� 
��    :RUlG /3* AVVRFiatiRQ

DU� 6�-� &KRSUa

MU� MikH %aQaFK 

MU� 6KakHU 9a\XYHJXla 

MU� -aPHV RRFkall

&KiHI ([HFXtiYH 2IIiFHU 
&KaiUPaQ 	 MaQaJiQJ DiUHFtRU 
&(2 	 MaQaJiQJ DiUHFtRU�,QGia 
MaQaJiQJ DiUHFtRU 
HHaG RI (QHUJ\ TUaGH� AVia 3aFiIiF 
&(2 � (QHUJ\
&RXQtU\ &KaiU
&(2 �6iHPHQV (QHUJ\ � ,QGia� 
MaQaJiQJ DiUHFtRU
DiUHFtRU 
MaQaJiQJ DiUHFtRU
&KiHI ([HFXtiYH 2IIiFHU 
&KaiUPaQ 	 MaQaJiQJ DiUHFtRU

&KaQFHllRU

MaQaJiQJ DiUHFtRU

DiUHFtRU
&(2 aQG MaQaJiQJ DiUHFtRU

MU� M� 9HQkatHVK 

MU� 3� DRUaiaK

MaQaJiQJ DiUHFtRU 

DiUHFtRU

��    ,QYHQiUH 3HtURG\QH /tG�

��   ,RM (QHUJ\ 3Yt� /tG�

MU� MaQQiVK MaKHVKZaUi

MU� .aUaQ .aXVKal 

MU� HaUiVK &� MHKta 
MU� MXkHVK APEaQi 
MU� 1RVKiQ .aJalZalla 
MU� 9iQa\ MalKRtUa 
MU� .HYiQ /iX
MU� 6XQil 6iQJKYi 
MU� 1itiQ 3UaVaG
MU� *HUG DHXVVHU
MU� 6Kital .KRt
MU� 6XERGK .XPaU -aiQ 
MU� 6atKiaPRRUtK\ *RSalVaP\ 
MU� HaUGiS 6iQJK Rai 
MU� AlH[iV TKHlHPaTXH

���� 2FtREHU � DHFHPEHU ���� _ 9Rl� �� ,VVXH �

TKH -RXUQal RI )HGHUatiRQ RI ,QGiaQ 3HtURlHXP ,QGXVtU\
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