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Dear Members,

it  t e ad ent of t e ne  financial ear 2023 24 
and ener  sector s dedicated focus to ards 
in estment in clean ener  tec nolo ies i  reen 

dro en  iofuels  decar oni ation t rou  CCUS 
etc  t ere is rene ed optimism t at e ists it in t e 
Indian oil and as industr  t is ear  e industr  

as put all e es on findin  a ne  alance et een 
ener  securit  afforda ilit  and sustaina ilit  e 
industr  aims to ac ie e its lon term desire for an 
accelerated s ift a a  from drocar ons to ards 
lo car on and reen sources of ener  In t is 
re ard  20 presidenc  i es India a uni ue 
opportunit  to lead efforts on runnin  t e pat  of 
ener  transition  and at t e same time eepin  
climate oals in tandem it  t e net ero o ecti e  

it  a ealt  ro t  of 6 8  for  2022 23  India 
e i its as ein  one of t e i est ro in  
economies in t e orld mainl  dri en  domestic 
consumption  impro ement in o ernment 
in estments  industrial production  impro ements to 
credit ro t  and ro ust ro t  in e ports   e 
resilience of India s ro t  process as deli erated 
in t e union ud et deli ered  on le inance 
Minister  Smt  irmala Sit araman on 1st e ruar  
2023  e finance minister presented a ro t
oriented ud et ic  focused on 7 pillars  
Inclusi e e elopment  eac in  t e Last Mile  
Infrastructure and In estment  Unleas in  t e 
Potential  reen ro t  and out  Po er  ese 
se en priorities adopted in t e ud et 
complemented eac  ot er and acted as t e 
Saptris i  uidin  us t rou  t e Amrit aal  

e Indian o ernment t rou  formulation of 
policies and re ulations  as laid out an am itious 
ision to rin  secure  afforda le  and sustaina le 

ener  to all its citi ens  In order to promote as
ased   econom   t e  Union   ud et   laid   special

emp asis on circular econom   eepin  s 
10 000 crore for settin  up io as plants ic  
comprises of 200 compressed io as plants (C )  
includin  75 in ur an areas  and 300 cluster ased 
plants  is pus  from t e o ernment for lendin  
C  it  natural as and promotin  its adoption as 
a fuel  particularl  in t e transportation se ment are 
t e positi e de elopments ta in  place to promote 
ro t  of as sector in India

urt er in t e E P se ment  o ernment ad 
launc ed t e III iddin  round (co erin  10 oil  
as loc s) under t e pen Acrea e Licensin  

polic  ( ALP) on ul  7t  2022  In t e ope of 
attractin  more idders  t e o ernment as 
e tended t e time for su mittin  ids in t e III 
e ploration licensin  round to Marc  30t  2023  

it  a ie  to s ift to ards reen ener  o t s 
initiati e on spendin  s  35000 crores for priorit  
capital in estments to ards ener  transition is a 

elcome step ic  ould elp in attainin  net ero 
initiati es as en isioned  onora le Prime 
Minister  S ri arendra Modi  In t is re ard  India s 
rene a le ener  capacit  as itnessed an 
unprecedented ro t  and amounts to a s are of 
42 5  of t e countr s total installed ener  
capacit  ic  is e ui alent to 173  of clean 
ener  capacit  ased on non fossil fuels  as on 
anuar  2023  

urt er  to ensure reen mo ilit  t e o ernment 
as decided t at custom dut  ould e e empted 

from capital oods and mac iner  re uired to 
manufacture lit ium ion cells for atteries used in 
E s and e tend su sides on E  atteries for 
anot er ear   is ill ensure furt er sur e in t e 
adoption of E s in t e countr  

From the Desk of the 

     Director General
Greetings from the Federation of Indian Petroleum Industry (FIPI)!
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In t e area of dro en  t e Union Ca inet  in 
anuar  2023  as appro ed t e ational reen 

dro en Mission it  an outla  of s 19 744 
crore it  an aim to ma e India a lo al u  for 
manufacturin  of reen dro en and promote 
de elopment of reen dro en production 
capacit  of 5 MM  per annum  2030  is ill 
ensure decar oni ation of industrial  mo ilit  and 
ener  sectors and at t e same time elp in 
reduction in dependence on imported fossil fuels  

a i u  n  ani    u in   
ua

India Ener  ee  (IE ) 2023  t e first ma or 
e ent under India s 20 Presidenc  as eld 

et een 6  8 e ruar  2023 at t e en aluru 
International E i ition Centre ( IEC)  e e ent 

as eld under t e patrona e of t e Ministr  of 
Petroleum  atural as (M P )  o ernment 
of India  and sees participation from all t e Indian 
oil  as companies  ma orit  of non oil and as 
PSUs  Ministr  of Po er  arnata a State 

o ernment  SIAM from automo ile industr  
arious startups etc  and is officiall  supported  

Indian il Corporation Limited (I CL) and t e 
ederation of Indian Petroleum Industr  ( IPI)  is 
ear s t eme  ro t  Colla oration ransition  

em odied India s ener  transition it  a ie  of 
connectin  lo al ener  communit  for inno ation  
ideas  and in estment on t e road to net ero  e 
e ent rou t to et er 30 000  lo al ener  
leaders  8 000  conference dele ates  1 000  
e i itors  and 500  reno ned spea ers from 150

 countries  e follo in  positi e outcomes 
emanated from IE  2023  

Inno ation  and India  US E ecuti e roundta le 
it  US Indian usiness council and US India 

Strate ic partners ip orum

urt er  India launc ed a lo al iofuel Alliance to 
elp de elop a fa ora le ecos stem for promotin  

t e de elopment and deplo ment of iofuels it  
e  sta e olders  includin  US  ra il  EU and 

facilitatin  cooperation and intensif in  t e use of 
sustaina le iofuels  puttin  emp asis on 
stren t enin  mar ets  facilitatin  lo al iofuels 
trade  de elopment of concrete polic  lesson
s arin  and pro ision of tec nical support for 
national iofuels pro rams orld ide   

urin  t e uarter  IPI ad participated in arious 
no led e s arin  e ents and e inars

IPI in association it  E  or ani ed a e inar on 
nline securit  s stems for t e il and as 

Sector  on 18t  anuar  2023  e e inar as 
conducted in order to s ed a li t on t e 
importance of a in  sound and secure tec nolo  
s stems to s ield companies from t e recent 
increase in c er attac s on t e perational 

ec nolo  ( ) of companies  e e inar 
itnessed an o er elmin  response it  

participation of more t an 100 professionals 
or in  across t e oil and as alue c ain

urt er  on 2 e ruar  2023  IPI or ani ed its 
fla s ip post ud et anal sis session  e session 

as or ani ed it  E  as t e no led e partner  
e session itnessed fruitful deli erations on t e 

recentl  announced ud et and its s ort  medium  
and lon term impacts on t e oil and as sector  A 
panel discussion as conducted to discuss t e 
main features of t e ud et  e session as 
attended  C s of leadin  pu lic  pri ate 
sector companies amon  ot er industr  leaders 
and participants  e ud et session as attended 

 nearl  200 dele ates ( irtuall ) and as 
appreciated in terms of content  e er one    

n in   S u i

IPI on e alf of its mem er companies is 
currentl  carr in  out an industr  stud  on 
Emer in  dro en Mar et and its pportunities 
in India  for assessin  t e dro en mar et 
potential in India  e stud  is ein  carried out  
IC  as t e no led e Partner   e draft report 
as een su mitted  IC  after recei in  

comments from t e stud  partners on t e same  
e findin s of t e stud  ill assess t e role of 
dro en in t e pro ision of electricit  transport  

and ener  stora e in a lo car on ener  s stem 
in India

e India Pa ilion pro ided an immersi e
di ital e perience  s o casin  India s ener  
e olution   strate  to di ersif  our ener  
mi  polic  reforms  ener  transition and 
sustaina ilit  actions and oals  

e Strate ic conference rou t to et er
t e e  sta e olders from t e inte rated 
ener  alue c ain to s are insi ts on 
strate ies and trends impactin  lo al ener  
mar ets  

E ecuti e sessions con ene leaders at t e
forefront of usiness operations to s are est 
practices in pursuin  t e net ero a enda

ec nical conference offered en ineers and
pro ect mana ers access to latest industr  
e pertise

India also osted t e 9t  Asian Ministerial Ener  
oundta le in colla oration it  International 

Ener  orum (IE ) it  t e o ecti e of Mappin  
Sta le  Secure Ener  pat a s for ac ie in  
Ener    securit    Ener    ustice    ro t    and
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urt er  IPI  alon  it  its stud  partner 
or ani ations  a e initiated a stud  on Scope and 

ole of atural as in Miti ation of Industrial Air 
Pollution  E I as een en a ed as t e researc  
partner for t e stud  and as a arded t e or  in 
Septem er 2021  consistin  of t ree industrial 
clusters  namel  ur aon ( ar ana)  aranasi (UP) 
and San aredd  ( elan ana)  e report s findin s 

ill present a pressin  case to t e polic ma ers for 
mandatin  as in industrial clusters and ser e as a 
sin le data point for all ad ocac  efforts in t is 
direction

IPI  on ad ice from t e MoP  as a arded 
International Consultant C  a Stud  on 
Promotion of Indian E P Sector for en ancin  E P 

acti ities amon  International perators In estors  
is stud s main aim is to promote t e Indian E P 

sector for en ancin  E P acti ities on t e domestic 
front to International perators In estors t rou  
roads o s in London and ouston  ot  t e 
roads o s at London  ouston led  t e 
Secretar  Ministr  of Petroleum  atural as and 

  a e een completed  C  as 
su mitted a In estors En a ement  report to t e 
Ministr    capturin  t e priorit  issues 
re uirin  redressal and in estors  e pectations to 
in est in India s E P sector  is is t e 1st suc  
report  and C  ill su mit t o additional reports 
on Policies related to E P  reen ener

IPI as een ta in  lead in i li tin  arious 
issues related to oil and as sector on e alf of its 
mem er companies and ill continue to address 
t eir concerned matters at rele ant forums in t e 
future as ell for t eir redressal  

n lu i n

ile t e a e of reen ener  is ine ita le  t e 
importance of oil and as cannot e undermined 
eit er  e oil and as sector continues to pla  a 
ital role in influencin  decision ma in  for all t e 

ot er important sections of t e econom  Ener  
efficienc  in oil  as sector alon  it  reen 
ener  in estments  ot  can elp in impro in  
ener  securit  and increasin  self sufficienc   In 
t is re ard  I am confident t at IPI  on e alf of its 
mem er companies ill continue to support t e role 
of clean tec nolo ies for a lo car on ener  
transition in India and furt er deli erate on industr  
issues to ensure a resilient  sustaina le future 
a ead  

is in  ou t e er  est

Gurmeet Singh
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General Manager (Structural) 

n ineers ndia i ited

a ia anda  

Fig. : Gro t  er e ti e
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indin  solution to t e pro lem of paraffin a  
deposition in crude oil production facilities is one of 
t e ma or concerns in t e oil industr  C emical 
treatment ad een most con enient and 
economical met od for o ercomin  t is pro lem  

is report considered t e stud  of la orator  
s nt esi ed mi ture of pol meric ester as pour point 
depressant for Indian a  crude oil  i e num er of 

a  crude oils from different area ere 
c aracteri ed to determine t eir pour point  
American Petroleum Institute ra it  (API )  a  
content and iscosit  usin  standard met ods  e 
impacts of t e lend of Ester pol mer on t e pour 
points of t e crude oil samples ere determined  

e results o tained s o ed t at lend of Ester 
pol mer a e t e depression of 3 C on t e pout 
points of t e crude oil samples at concentration of 
0 05  of additi e it  crude oil  is result 
s o ed t at t e appropriate s nt esi ed mi ture of 
ester pol mers can e used as more economical as 
a pour point depressant in crude oil facilities

n u i n  

a  deposition is one of t e main flo  assurance 
pro lems in t e oil industr  around t e orld 
includin  t e offs ore and ons ore oil fields  en 
t e inner all temperature falls elo  t e a  
appearance temperature  a  deposition occurs on 
t e cold pipeline all due to precipitation and 
deposition of paraffin components in crude oil 
(al anes it  car on num ers reater t an 20) 
(Sin  et al  2000)   

i n an  S n i   i u   l i   a  u  in  
an   a  u
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il an  a u al a  a i n i i  
e Institute of il  as Production ec nolo  (I P )

r

a  in i itors  pour point depressant (c emical 
in i itors)  c emical dilution  t ermal mana ement 
and pi in  are used for miti atin  a  deposition in 
t e oil fields around t e orld  Alt ou  pi in  is still 
a idel  used tec ni ue for sol in  a  pro lems 
inside ells  despite ein  a costl  procedure  t ermal 
treatment is anot er fre uent used tec ni ue  ut it 
can cause formation dama e  o e er  most of t e 
oil companies are usin  a  in i itors  pour point 
depressant (c emical additi es)  as a main miti ation 
met od to reduce a  deposition in pipelines as 
c emical additi es does not need to stop production 
for cleanin  t e pipe and considers as an online 
miti ation met od ( uan  et al  2015)  Se eral 
researc  pro ed t at e en t ou  man  a  in i itors 

a e een de eloped  t ere is currentl  no uni ersal 
t pe of in i itor t at can e used for all inds of crude 
oil due to t e ar in  properties of crude oils ( id uan 
et al  2014  an  et al  2014  Ade an u and 

e unle  2014  alim et al  2011)  ere are se eral 
c emical suppliers in India t at suppl  PP   a  
in i itor  flo  impro ers for a  oil field  Suc  
c emical suppliers al a s demand i er prices for 
suc  c emical additi es  PP   flo  impro er to 

C it out disclosin  t e composition of t eir 
product  ence  t e de elopment of efficient s nt esis 
of pour point depressant (PP )  a  in i itor  flo  
impro er as een t e focus of man  researc ers for 
decades and continues to e an acti e and re ardin  
area of researc  in oil industr  erefore  t e 
o ecti e of t is paper is to s nt esi e pol meric ester 

lend in la orator  and in esti ate t eir effect on pour 
point depression on crude oil from different field of 
India

r

ey words: mixture of ester polymers, pour point, waxy crude oil, 
viscosity.
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R ul  an  i u i n

Fluid interest
e o ecti es of t is stud  ere t e de elopment of pour point data ase for ma or crude oils produced in 

India  and c aracteri ation of t e effects of la orator  s nt esi ed pol meric ester lend as flo  impro ers 
(PP ) on t ese crude oils  ree a  crude oils ere o tained from t e eastern offs ore asset ( il A  il

) and from estern offs ore asset ( il C) parts of t e countr  used as test su ects in t is in esti ation

Fig. 3 Interaction between crude oil and PPD

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

i al a a i i   u  il 
a l

e p sical c aracteristics of crude oil 
samples namel  il A  il  and il C 
collected from E A  A are i en in 

a le 1 1

al n  i i n n ial

e SA A distri ution of t e crude oil samples are presented in a le 1 2
e colloidal Insta ilit  Inde  (CII) as een calculated as t e ratio of t e sum of saturates and asp altenes

fractions to t e sum of t e aromatics and resins fractions   
Similarl  A  ratio and I ( efracti e Inde ) a e also een calculated dependin  upon SA A Anal sis
o e er as per literature sur e  t e asp altene deposition c aracteristic is more prominentl  indicated  

CII and I ( efracti e Inde ) rat er t an Asp altene esin (A ) ratio  ence in all li eli ood t e crude ill 
a e t e asp altene deposition tendenc  ic  can e more accuratel  predicted t rou  li e crude oil 

studies it  p ase e a iour
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a  i i n n ial    

e salient parameters of a  and crude t at can e o tained t rou  car on num er distri ution (C ) of 
crude and a  are concentration of eac  drocar on  a era e car on num er  a era e molecular ei t and 
normal and non normal drocar on

S a i  n i  u   

All reactions ere carried out under t e atmosp eric pressure as ell as in inert condition usin  flame dried 
reaction essels  Unless ot er ise noted  all commerciall  a aila le compounds ere used as purc ased 

it out furt er purification  

Scheme: 

S  S  

u  in  i n 

a le 1 4 s o s t e effect of pour point of t e crude 
oil ac ie ed  dosin  of s nt esi ed PP 1

a le 1 5 s o s t e effect of pour point of t e 
crude oil ac ie ed  dosin  of s nt esi ed 
PP 2



The Journal of Federation of Indian Petroleum Industry

15anuar   Marc  2023  ol  22 Issue 1

exploration. Exploration handbook, Halliburton Landmark

a le 1 6 s o s t e effect of pour point of t e crude oil 
ac ie ed  dosin  of s nt esi ed PP 3

As can e seen from a le 1 5  treatment  
PP 2 leads to a si nificant pour point 
reduction of t e il  reatment it  a 
dosa e of 500 ppm ac ie ed a remar a le 
pour point reduction of 3 C  urt er pour point 
depression can e ac ie e it  i er dosa e 
le els  Effect of dosin  PP  to t e r eolo  of 
t e crude is under pro ress

Conclusions

In conclusion  e a e de eloped a no el and 
simple s nt etic met odolo  for PP s it  
mi ed pol meric al l esters and applied to 
Indian a  oils   introducin  a lon  al l 
ranc in  into t e pol mer structure  t e 

solu ilit  of t e pol mer in toluene could e 
almost dou led and t e final sol ent ased 
PP s ere still li uid at am ient temperature
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a

C deplo ed se eral drillin  ri s and 
commissioned process platforms esides more t an 
a undred unmanned platforms in t e estern 

ffs ore e ion  Ara ian Sea  to e tract crude oil 
from t e reser oirs  is paper is ritten it  t e 
aim of stud in  t e impact of its E ploration and 
Production (E P) acti ities on t e marine 
en ironment   focusin  on t e most si nificant 
pollutant  Petroleum drocar on Content (P C) in 
sediments

Annual studies a e een done to collect and 
measure t e concentration of petroleum 

drocar on in sediment samples in t e icinit  of 
C s installations from 2012 2021  A trend 

anal sis as een done and data compared to t e 
contaminant alues in t e re ion in 2001  ata of 
P C in sediments from ot er seas a e also een 
used to assess t e en ironmental ealt  of Ara ian 
Sea   

n u i n

Since its inception  C as een instrumental in 
transformin  t e countr s limited upstream sector 
into a lar e ia le pla in  field  it  its acti ities 
spread t rou out India and si nificantl  in 
o erseas territories  It ent offs ore in earl  70 s 
and disco ered a iant oil field in t e form of 

om a  i  no  no n as Mum ai i

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

l u  a n n n  in S i n  a un   n alla i n  in  
n  R i n  a ian S a   al S u  S annin   a a
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Oil and Natural Gas Corporation imited 
Institute of Petroleum Safety, Health and Environment Management (IPSHEM)

Shanker Jha
Suptdg. Chemist, 

Environment Division

is disco er  alon  it  su se uent disco eries of 
u e oil and as fields in estern offs ore c an ed 

t e oil scenario of t e countr  1  oda  C 
accounts for around 71  of t e countr s total crude 
oil and natural as output  of ic  70  is o tained 
from its offs ore assets in t e estern and eastern 
re ions 2  us  due to t e e tensi e E P acti ities  
it ecomes imperati e to ascertain a sustaina le 
de elopment it  minimal ad erse impact on t e 
marine ecos stem of t e re ion   C as a 
ro ust En ironment Mana ement S stem in a id to 
address en ironmental issues arisin  out of its E P 
operations  It is deepl  committed to t e 
preser ation of t e en ironment  ecolo  and 
sustaina le de elopment  In its efforts to ards 
en ironmental protection  C started re ular 
en ironment monitorin  of its oil fields and 
installations around estern ffs ore areas in 
1994 95  t rou  its pioneer institute IPS EM

In t is paper  t e lon  term impact of E P 
operations on t e marine en ironment in estern 

ffs ore e ion is studied  elucidatin  t e temporal 
distri ution of P C in t e sediments  P C as een 
c osen for t e stud  as petroleum it is an important 
pollutant in t e sea  it  oil contamination ein  
increasin l  reco ni ed as a ma or a ard to marine 
ecos stem  P C in sediments as ecome a 
enc mar  parameter  accepta le to most 

re ulator  a encies nationall  and internationall  
ou  oil is li ter t an ater  due to do n ellin  

mo ement  of  ocean and in t e process of food 
c cle  in ol in   plan tons  and  ent os   petroleum 

Nikita Chiripal
Sr. Chemist, 

Environment Division

N.N. Ray
CGM (Chem)-Head 

Environent 



drocar on reac es ottom sediments  ere t e  accumulate and under o furt er eat erin  dispersion  
dissolution and iode radation  e  can e en partition into pore ater and t en into tissues of t e marine 
or anism  pro in  to ic to t e ent ic life  As ent ic communities pla  an important role in t e transfer of 
materials from primar  production t rou  t e detrital pool into i er tropic le els  includin  commerciall  
e ploita le fis  t e drocar on pollution in sediment can affect t e entire food e  of marine or anisms as 

ell as it can affect e en uman ein  also  

is paper studies t e P C in sediments collected from t e icinit  of C s installations in estern 
ffs ore e ion  from 2012 to 2021  it  2001 ser in  as a aseline data point  Petroleum drocar on 

content in sediments in t e area is also compared to t e alues of drocar on found in sediments of ot er 
seas of t e orld
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S u  a

e stud  area e tends eo rap icall  from latitude 180 to 210 
 and lon itude 700 to 730 E co erin  oil and as fields of 

C in t e estern continental s elf  e installations are

1 eera  A 
2 eelam  LM
3 om a  i  ort   A  
4 om a  i  Sout   ICP  S  S P
5 assein  L

e dept  of ater column aries from 30 90 m  e field  
nearest to t e coast  is at an aerial distance of a out 60 m 

ile t e fart est station is appro imatel  180 m from t e 
coast

a ial  an  

.  Sampling

rom 2012 2014  t e samplin  strate  as in line it  PA IS Commission uidelines 13  as s o n in i ure 
2 rom 2015 2021  SPA  ( slo and Paris) Commission uidelines 14  a e een follo ed  as s o n in

i ure 3

Figure 2: PA IS Commission Sampling Strategy  -  are 
sampling points,  is reference location

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

Figure 3: OSPA  Sampling Strategy -  are sampling 
points
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ased on samplin  uidelines and eepin  in ie  t e pipeline net or  in t e icinit  of t e platforms in 
addition to sea state and maneu era ilit  of t e samplin  essel around t e installations  sediment samples 

ere collected from arious distances from t e installation in arious directions  e samplin  as done post 
monsoon o em er ecem er   A an een ra  of 25 cm dimension and appro imatel  1 5  capacit  

a in  a penetration dept  of 10 cm as used for samplin  Prior to deplo ment  t e ra  as coc ed it  t e 
safet  e  in place  e ra  as t en oisted o er t e side  t e safet  e  as remo ed  and t e ra  as 
lo ered at 2 m sec until it is 5 m a o e t e ottom  rom t is point  it as lo ered at 1 m sec to minimi e t e 
effects of o  a e distur ance  After ottom contact as made (indicated  slac  in t e lo erin  ire)  t e 
tension on t e ire as slo l  increased  causin  t e le er arms to close t e ra  It as t en pulled up  
on oard  Sediments of t e upper 5 cm ere collected it  a plastic spoon and stored in clean in l a s to 
pre ent t e possi le contamination  As soon as t e field or  as finis ed  sediment samples ere carefull  
s ipped and preser ed at la orator

.2 Sample Analysis

Sediment samples ere omo eni ed and o en dried (60 C) efore e tractin  A out 5  of dried and 
omo eni ed sediment samples ere e tracted it  50 mL 2 1 dic loromet ane ( CM) and met anol for 24 
ours in an or ital s a er  e e tract as filtered and transferred to a collection flas  containin  acti ated 

copper ranules to remo e elemental sulfur for 36 ours  ollo in  t is  t e e tract as concentrated to 
dr ness usin  a rotar  e aporator and re dissol ed in 2 mL e ane  A 1 2 alumina  silica el column as used 
to clean up and fractionate t e e tract  e first fraction containin  alip atic drocar ons as eluted it  20 
mL of e ane  e second fraction containin  P Cs as collected  elutin  it  60 mL of e ane
dic loromet ane (1 1) mi ture  is fraction as anal ed for PA s usin  a fluorescence spectrop otometer 

it  Saudi Ara ian crude residue C r sene as standard

R ul  an  i u i n

e alue of P C in sediment at 
t e arious installations are 
ta ulated in a le 1 elo  from 
2012 to 2021  and data from 
2001 is used for comparison  

rap ical representations a e 
een dra n in i ures 3 to 10

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

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

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

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

P C in sediments  at A  s o  more or less and sta le trend since 2015  and t e alues a e decreased 
en compared to 2001 le el

P C in sediments  at LM  s o  a risin  trend it  i est alues recorded in 2015 and 2016

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

P C in sediments  at L  s o  a risin  trend it  alues pea in  in 2015 and 2016
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Figure : Trend of PHC in sediments from 20 2-202  at Bombay High North (NA)

P C in sediments  at A  s o  an o erall risin  trend

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

P C in sediments  at  s o  a sta le trend since 2015  ut a e increased en compared to 2001 le els

P C in sediments  at S  s o  an almost sta le trend since 2015  and is less en compared to t e 2001 
le el  it  a dip in 2014

Figure : Trend of PHC in sediments from 20 2-202  at Bombay High South (ICP)
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P C in sediments  at ICP  s o  a risin  trend since 2014  ut as decreased considera l  en compared to 
2001 le els
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Figure 0: Trend of PHC in sediments from 20 2-202  at Bombay High South (SHP)

P C in sediments  at S P  s o  a sta le trend since 2015  and as decreased considera l  en compared 
to 2001 le els

Table2: PHC in various sea sediments

n lu i n

e P C alues of all installations of Mum ai
i  are lesser t an t e P C alues of sediments 

in ot er seas of t e orld it  e tensi e E P 
acti ities  

er t e ears from 2001 2021  it as een
o ser ed t at sediments around A  ICP  S 
and S P are less contaminated it  petroleum 

drocar on  
ocusin  on Mum ai i  area  it as een

o ser ed t at sediments around Mum ai i  
Sout  ( ICP  S P  S) are less contaminated 
t an t ose of Mum ai i  ort  (  )  in 
recent ears

e stud  re eals an increasin  trend of P C in
sediments in t e installations of LM  L   and 

A from 2012 to 2021  and also an increase from 
2001 le els  alt ou  t e o erall alues are still 
less t an P C in ot er sea sediments around t e 

orld

n i u i n  an  la a i n

Samplin  and anal sis carried out ointl   En ironment 
eam  IPS EM  CSI I  (2001  2012)  En ironment 
eam  IPS EM  eto  Corporation P t  Ltd  

(2013 2017) and En ironment eam  IPS EM  imta 
La s Ltd  (2018 2021)  Aut or contri utions  Manuscript 

as conceptuali ed and prepared  C  re ie ed  S  
and 

ie s e pressed in t e stud  are of t e aut ors alone  
and not necessaril  of C  Aut ors declare no conflict 
of interests Aut ors ac no led e t e support of ead 
IPS EM and C mana ement for fundin  of t e 
pro ect and preparation of t e manuscript
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Supplementary Tables

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

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

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

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

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

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

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

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



  a un

In or o er operations  rine preparation tan  is normall  used for stora e  pumpin  of ell ill rine and 
receipt of return fluids from t e ell  e return fluid in aria l  as dissol ed ases  ic  flo s into t e open 
tan  alon  it  rine and in a sence of suita le de assin  mec anism e entuall  escapes into t e atmosp ere 
posin  unsafe condition  A road sc ematic dia ram of t e p ilosop  for t e same is s o n in i ure 1  

i n  an a  l   a  a i n
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il an  a u al a  a i n i i

 S  n uali a i n

In t e instant case  arious alternati es ere e plored 
to find suita le mec anism for ena lin  separation 
and safe disposal of t e dissol ed as from t e return 
flo  in rine tan  e rine tan  operates nearl  at 
atmosp eric pressure in normal condition  ut its 
pressure could o up er  i  durin  ell acti it  

ptions suc  as separator  poor o  de asser etc  
ere e aluated as a possi ilit  for adaptin  to t e 

present case  ut found not suita le due to in erent 
constraints suc  as limited operatin  pressure ran e  
lar e  footprint  and  ul iness   In  uest for e ol in  
a fit for purpose   tec nolo   a  an e asser  as 

ani  u a  u a
Superintendin  En ineer Production (P)

 Sin
eneral Mana er(Production)

Figure : Brine circulation for work-over operation

 n u  a a  a i   u

Ma imum e pected olume flo  rate of return
rine solution  8 m3 r
Ma imum as to rine ratio (sm3 sm3)  50

ensit  of rine solution  1 01 1 2
Ma imum operatin  temperature  50 de  C

peratin  pressure  Atmosp eric to less t an 0 5
cm2

lare ent line distance and si e  4   100 m
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conceptuali ed and desi ned for installin  in a rine tan  for separation of as and li uid from t e return fluid 
and t us safel  entin  t e released as at a safe distance a a  from t e ri  site

ased on t e input data  simulation stud  as carried out to determine t e essel dimension of t e de asser  
ic  is s o n in i ure 2

Figure 2: Tank Degasser Assembly

e inno ati e an e asser assem l  as een successfull  fa ricated locall  and t e sc eme as een 
implemented in man  or o er ri s of C  e performance of t e s stem as een found to e uite 
effecti e  

.0 eferences

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

e conceptuali ed an e asser Separator s stem controls t e as flo in  alon  it  return fluid in to t e 
rine tan  durin  or o er operation  e rine and as mi ture returnin  from t e ell is fed into t e an

de asser s stem and directed onto t e impin ement plate  is plate minimi es t e erosional ear on t e 
separator s internal alls and also elps in etter separation of rine and dissol ed as  e fluid furt er falls 
o er a series of erticall  inclined affles ic  increases t e tur ulence of t e fluid in t e upper section of 

affles  e li erated dissol ed as is released t rou  top of t e e asser and ets di erted for flarin  
t rou  t e flare eader to a safe location  e separated rine is returned to t e rine tan  for recirculation  

e conceptuali ed s stem as een desi ned it  rectan ular cut pattern on t e perip er  of t e c linder at 
its ottom  ic  ena les in pre entin  solids from settlin  and plu in  t e rine outlet of t e tan  In t e 
tan  section  modification as carried out to maintain a proper li uid seal to pre ent an  as cut into t e tan  
and e ond  
A picture of t e an e asser Assem l  installed at a site is s o n in i ure 3

 n lu i n

e installed s stem possess 
conduci e en ironment for safe 
operation  Additionall it as 
ad anta es o er t e con entional 
s stems  as it can operate o er a 

ide ran e of operatin  pressure  
re uires lo er foot print area and is 
eas  to transport from one ell ead 
location to anot er  

Figure 3: Installed Tank-Degasser Assembly



an l

Et anol  also called alco ol  et l alco ol and rain 
alco ol  is a clear  colorless li uid  Et anol is a 
natural product of plant fermentation and also can 

e produced t rou  t e dration of et lene

an l u i n

Et anol production is ased mainl  on t o asic 
processes re ardless of t e feedstoc  ic  
include t e fermentation of a su ar ric  su strate 
follo ed  t e distillation of t e fermented solution  

ioet anol  et anol produced from iomass suc  
as su ar containin  materials  li e su ar cane  
su ar eet  s eet sor um etc  starc  containin  
materials suc  as corn  cassa a  rotten potatoes  
al ae etc  and  cellulosic materials suc  as 

a asse  ood aste  a ricultural and forestr  
residues or ot er rene a le resources li e industrial 

aste

  an l

Personal Care Products
Et anol is a common in redient in man  cosmetics 
and eaut  products  It acts as an astrin ent to elp 
clean s in  as a preser ati e in lotions and to elp 
ensure t at lotion in redients do not separate  and it 

elps airspra  ad ere to air  ecause et anol is 
effecti e in illin  microor anisms li e acteria  
fun i and iruses  it is a common in redient in man  

and saniti ers

ousehold Products
Et anol mi es easil  it  ater and man  or anic 
compounds  and ma es an effecti e sol ent for use 
in paints  lac uers and arnis  as ell as personal 
care and ouse old cleanin  products

Fuel
e most common use of et anol as a fuel is in 

mi tures of motor asoline  Most of t e asoline 
sold contains some fuel et anol  ollo in  are t e 
Et anol lends used as fuels

an l l n
Et anol is lended in Petrol in different ratios 
ran in  from 5  to 100  Et anol li e E5  E10 E15  
E20  E85  E100  All fuels are different and ar  
from asoline properties  Et anol lends upto E10 
can e used in all e icles ut for lends reater 
t an 10  re uires modification in e icle en ine

r r
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in u an l u  a i n  
i u l i i i n

E 0 Fuel  E10  a fuel mi ture of 10  an drous 
et anol and 90  asoline sometimes called 

aso ol  can e used in t e internal com ustion 
en ines of most modern automo iles and li t dut  
e icles it out need for an  modification on t e 

en ine or fuel s stem

E  fuel  E15 is a fuel lend containin  15  
et anol and 85  asoline  Currentl  IS 
specifications for E15 fuel is not a aila le

E20 Fuel  is prescri es re uirements and 
met ods for t o octane rades of E20 fuel  E20 is 
an admi ture of an drous et anol (IS 15464) at 20 
per cent  olume and et anol free motor asoline 
(IS 2796) at 80 per cent olume  under S I  and 

S I cate ories  is is suita le for use in 
automo ile spar i nition internal com ustion 
en ines in e icles t at compl  it  S I  and S 

I emission norms

E  Fuel  E85 is an a re iation t picall  referrin  
to an et anol fuel lend of 85  et anol fuel and 
15  asoline or ot er drocar on  olume

ED95 Fuel  drous et anol is t e main component 
in formulatin  E  95 automoti e fuel for modified 
compression i nition en ines  E 95 is an et anol 

ased fuel for adapted diesel en ines  It consists of 
95 percent pure et anol it  t e addition of i nition 
impro er  lu ricant and corrosion protection

E 00 Fuel  E100 is ot er ise no n as drous 
et anol  t e desi nation is a misnomer ecause it 
contains a out 4 ( ei t) percent ater  It consists 
of et anol t at as een distilled to t e et anol

ater a eotrope  

an l l n  u l  n i i n

Usin  et anol as a e icle fuel as measura le 
 ( reen ouse as) emissions enefits en 

considerin  t e life c cle steps re uired for asoline  
Car on dio ide (C 2) released en et anol is 
used in e icles is offset  t e C 2 captured en 
crops used to ma e t e et anol are ro n  As a 
result  e icles runnin  on i le el lends of 
et anol produce less net C 2 t an con entional 
e icles per mile tra eled  Et anol lendin  leads to 

lean air fuel mi ture  ic  can cause increase in 
 emissions and decrease in C  emissions
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S na i   an l  n ia

India imports more t an 80 percent of crude oil to 
meet annual demand  ic  poses a su stantial price 
and uantit  ris  to a ro in  econom  (90 95 
percent of transportation in India is petro ased oil)  

ese parallel reali ations a e led t e o ernment 
of India ( I) to increase its focus on de elopin  a 
ran e of rene a le ener  sources o in  to t eir 
eco friendl  nature and indi enous ro t  prospects

India initiated its iofuel pro ramme more t an a 
decade a o and launc ed se eral  polic   measures  
to  promote  iofuels  since  t en   In 2002  India  
launc ed  its  Et anol  lendin   Pro ramme   and in 
aimin  to ac ie e t e tar et of 20  Et anol lendin  

it  asoline  2025  

ni ia i   i n  an l

it in t e span of 17 ears  t e o ernment of India 
as ta en a num er of initiati es to increase lendin  

of Et anol  

o t  as introduced administrati e price mec anism 
and fi ed enumerati e price for Et anol from different 
feedstoc  e ot er ma or inter entions include 
allo in  alternate feedstoc  for et anol production  
simplif in  t e Et anol procurement procedures of 

MCs  amendin  t e pro isions of Industries 
e elopment  e ulation Act  1951  reducin  S  

on  et anol  for  lendin   in fuel from 18  to 5  and 

implementation of 10  lendin  of Et anol in all 
States of India includin  Union territor  e cept 
islands (Andaman  ico ar  La s ad eep)  
pro idin  interest su ention sc eme for capacit  
au mentation to Et anol suppliers

In 2018  o ernment of India notified ational 
iofuels Polic  2018  As per t e polic  o ernment 

of India as prepared a road map to reduce t e 
import dependenc  in il  as sector  adoptin  a 
fi e pron ed strate  ic  includes  Increasin  

omestic Production  Adoptin  iofuels  
ene a les  Ener  Efficienc  orms  Impro ement 

in efiner  Processes and emand Su stitution  is 
en isa es a strate ic role for iofuels in t e Indian 
Ener  as et  

e Polic  aims to increase usa e of iofuels in t e 
ener  and transportation sectors of t e countr  
durin  t e comin  decade  e Polic  aims to utili e  
de elop and promote domestic feedstoc  and its 
utili ation for production of iofuels t ere  
increasin l  su stitute fossil fuels ile contri utin  
to ational Ener  Securit  Climate C an e 
miti ation  apart from creatin  ne  emplo ment 
opportunities in a sustaina le a  Simultaneousl  
t e polic  ill also encoura e t e application of 
ad ance tec nolo ies for eneration of iofuels   

iofuels polic  as set indicati e tar et of 20  
Et anol lendin   2025



a

Salinit  is a fundamental propert  of ater t at is 
useful in paleo en ironmental and paleo ecolo ical 
studies  et t e t eor  of application of eoc emical 
pro ies to paleo salinit  reconstruction is 
underde eloped  ere  e e plore t e use of t ree 
elemental ratios for paleosalinit  reconstruction  

oron allium ( a)  strontium arium (Sr a)  and 
sulfur total or anic car on (S C) ratios  Sediment 
data ere limited to fine rained siliciclastic units 
(muds s ales mudstones) it out si nificant 
car onate content  in ic  t e elements of interest 

ere mainl  ac uired t rou  adsorption of 
dissol ed species  for in  a connection et een 
elemental pro  alues and ater c emistr  ese 
relations ips esta lis  t e asis for use of t ese 
elemental ratios as paleosalinit  pro ies  Elemental 
crossplots permitted estimation of appro imate 
salinit  t res olds for eac  pro  (1) a is  3 in 
fres ater  3 6 in rac is  and  6 in marine facies  
(2) Sr a is  0 2 in fres ater  0 2 0 5 in rac is  
and  0 5 in marine facies  and (3) S C is  0 1 in 
fres ater and  0 1 in rac is  and marine facies  
S C did not discriminate effecti el  et een 

rac is  and marine facies  pro a l  ecause 
micro ial sulfate reduction (MS ) is enerall  Cor
limited rat er t an sulfate limited in ot  facies  

inall  e illustrate t e application of t ese pro ies 
it  case studies of t e Assam and Assam Ara an 
asin

l n al i   al alini  anal i  n i n  a l
 a  u  a  an  a  a an a in
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il an  a u al a  a i n i i  
es a a e a Mala i a Institute of Petroleum E ploration ( MIPE)

 Su i a a
Suptd  C emist

n u i n

Salinit  is an essential c emical feature of ater  and 
it is routinel  reported for modern a ueous s stems  

or man  ancient sedimentar  formations  eit er full  
marine (e  an et al  2018) or full  fres ater ( iu 
et al  2015) conditions can e inferred from eneral 
strati rap ic and paleo eo rap ic considerations it  
little to no uncertaint  o e er  for ancient 
sedimentar  formations deposited in mar inal marine 
or coastal terrestrial settin s  ater salinit  ma  a e 

een influenced  ot  fres ater and marine inputs 
( ila et al  2002  ei et al  2018)  and 
determination of secular ariation or lon term mean 
paleosalinit  conditions ecomes important  or 
s stems of t is t pe  t e a aila ilit  of eoc emical 
pro ies t at can trac  c an es in ater salinit  in 
space and time ould e i l  useful  Paleosalinit  
anal sis as a lon  istor  and man  different t pes 
of data ot  eoc emical and non

eoc emical a e een used for t is purpose  
arious sedimentolo ical and eoc emical pro ies 
a e een used to constrain paleosalinit  

( rederic son and e nolds  1960  Couc  1971  
olmden et al  1997  e et al  2016)  Primar  

e aporite minerals suc  as psum and alite pro ide 
e idence of ele ated atermass salinit  ( utler et al  
1999  a  et al  2006  osca et al  2008)  
Paleosalinities can e estimated usin  isotopic  
tec ni ues  suc   as  18   in  car onates (Ingram et 
al., 1996) or phosphates (Joachimski and Lambert, 
2015), which, however, generally requires an 
assumption regarding water δ18O. Biomarkers such 
as alkylated chromans and C20 isoprenoid thiophenes 
are potential paleosalinity proxies (Barakat and 
Rullkötter,  1997)   and   many   more.  To  generalize

 S u a  i a
Senior C emist

a i a
 eneral Mana er

 n u Sin
Suptd  C emist
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2. . Development and testing of the salinity 
proxy dataset
Samples ere dried at 60 C in o en  and rinded in 
mortar and pestle  0 15  of po dered sediment 
sample as t en ta en in teflon essel and treated 

it  3 ml of suprapure itric acid  3 ml of suprapure 
per c loric acid and 4 ml of suprapure drofluoric 
acid  e resultant mi ture as ept o er ot plate 
to di est t e mass completel  to i e dried residue  

o t e dried residue  1 ml of suprapure 3 and 
10 15 ml triple distilled ater as added and t e 
solution as transferred to a 50 ml olumetric flas  
and made up t e olume it  triple distilled ater   
Multi element anal sis (MEA) (Sr  a   a and S) 

as carried out in t e prepared solution usin  ICP 
Spectrometer ( ptima 2000 )  In t e present 
stud  15 sediment samples of t o different ells in 
A  AA asin ere in esti ated for t e elements Sr  

a   a  S and C

otal or anic car on ( C) content  oc  E al 
anal sis as performed usin  oc  E al 6 ( ur o) 
instrument pro idin  ma  and ul  parameters S1  
S2 and S3  e follo in  temperature pro rams ere 
run  P rol sis  300 C for 3 min t en p rol sed at 25
C min to 650 C  idation  300 C (for 1 min) eated 
at 20 C min to 850 C ( eld for 5 min)

2.2. Salinity facies thresholds and relative 
efficacies of paleosalinity proxies

ased on t e relations ips of modern sediment 
compositions to ater salinit  e determined 
salinit  facies t res olds for t e t ree elemental 
pro ies considered a o e  or a  fres ater and 

rac is  sediments are most effecti el  separated 
 a ratio of 3  and rac is  and marine sediments 
 a ratio of 6

or Sr a  fres ater and rac is  sediments are 
most effecti el  separated  a ratio of 0 2  and 

rac is  and marine sediments  a ratio of 0 5  

or S C  fres ater sediments are most 
effecti el  separated from rac is  and marine 
sediments  a ratio of 0 1 (S C ratios are less 
effecti e at separatin  rac is  and marine 
sediments  alt ou  a t res old of 0 5 distin uis es 
a ran e (i e  0 1 0 5) c aracteri ed  mi ed 
samples us  samples it  S C ratios of 0 1 0 5 
s ould e re arded as potentiall  eit er rac is  or 
marine  ereas t ose it  S C  0 5 are li el  to 
e marine  e reason for t e relati el  poor 

discrimination of rac is  ersus marine sediments is 
that the S/TOC proxy depends not only on sulfate 
concentrations (i.e., as an electron acceptor) but also 
on the availability of labile organic substrates to drive 
microbial sulfate reduction (MSR) and thus generate 
a precursor (H2S) to sedimentary sulfide minerals 
(Sim et al., 2011). It should also be noted that S/TOC 
can become arbitrarily variable at low TOC and S 
concentrations, leading to erroneous salinity 
evaluations. We recommend limiting S/TOC analysis 
to samples containing at least 1.0 % TOC, a level 
below which determinations cannot be effectively 
made. 

e relati e efficacies of t e t ree paleosalinit  
pro ies are lar el  a function of t eir discriminator  
po er  ic  can e represented  t e multiple of 
elemental concentrations and ratios et een marine 
and fres ater sediments  In summar  a and S

C are enerall  more accurate predictors of 
paleosalinit  t an Sr a  S C is most effecti e at 
distin uis in  fres ater from rac is marine 
sediments  alt ou  t e marine c aracter of 
sediments can sometimes e reco ni ed ased on 
er  i  S C ratios (i e   0 5)  o e er  all 

t ree pro ies are alid for paleosalinit  anal sis  and 
e a e found e amples (i e  specific formations) in 

ic  Sr a appears to e more effecti e t an a  
us  t e eneral patterns summari ed ere do not 

necessaril  pertain to all ancient formations  e 
recommend t e use of multiple paleosalinit  pro ies 
in all studies in order to identif  potential pro lems 

it  an  sin le pro  t at mi t arise and to ensure 
accurate paleosalinit  determinations

a  u   al alini  anal i

A total of 15 sediment samples of t o different ells 
(13 samples of ell A 1 at different dept  and t o 
samples of ell 1 at different dept ) of A AA 

asin a e een anal sed for  a  Sr  a   S and 
C   In ell A 1 and ell  1 sedimentar  

samples ere collected from 1092 71m to 4171 34m 
and 1619m to 2500 75m at different inter al 
respecti el  e elemental data enerated are 
ta ulated in a le 1  

The Journal of Federation of Indian Petroleum Industry

2anuar   Marc  2023  ol  22 Issue 1

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

Figure . Variation of concentration of Ba, Sr, B, Ga and S.
e concentration of a  Sr   and a does 

not e i it an  ariation pattern it  respect to 
dept  e cept sulp ur ic  is raduall  
increasin  in ot  ell  is ma  e attri uted 
to t e fact t at ano ic en ironment ecomes 
pro ressi el  dominant it  increasin  dept  

ere micro ial sulp ate reduction ecome 
fa oura le

e use of elemental ratios as a pro  to 
predict t e paleo salinit  of t at area   ese 
elemental pro ies are oron  allium ( a a)  
Strontium  arium (Sr a) and Sulp ur  total 
or anic content (S C) it  t e follo in  
t res old alues for ater facies   

a) a is  3 in fres ater  3 6 in rac is  and  6 in marine facies
) Sr a is  0 2 in fres ater  0 2 0 5 in rac is  and  0 5 in marine facies

c) S C is  0 1 in fres ater and  0 1in rac is  and marine facies ( ei  2018)

ur anal sis re eals t at t e Sr a ratio it in t e samples aries in t e ran e of 0 06 to 0 34 it  most of t e 
alues are reater t an t res old alue 0 2 and a era e 0 25  indicatin  rac is  t pe ater facies  is is 

depicted in fi ure 2
Figure2. Sr/Ba vs depth plot for assessing water type

e S C alues ran e from 0 005 to 10 03 and 
most of t e alues are a o e t e t res old alue 
of 0 1 indicatin  to ards rac is  to marine ater 
facies

e alues of a a e not een incorporated 
in predictin  ater facies in ie  of t e almost 
null concentration of 

e results ere alidated from t e formation 
ater data of o a il u an ormation  ic  

infers t e formation ater as rac is  to saline 
( a le 2)

e a concentration falls in 
t e ran e of 219 02 ppm to 
1836 95 ppm it  a era e 
concentration ein  found 
456 8 ppm ile Sr 
concentration are ar in  in 
t e ran e of 78 3 ppm to 
117 37 ppm it  a era e 
94 7 ppm  e  
concentration as e pected 
falls in t e narro  ran e 
(0 19 6 ppm) ile a is not 
present in t ese samples   

e S and C ar  in t e 
ran e of 5 25 ppm to 
1667 23 ppm and 0 08 to 1  

e ariations of elemental 
concentration are depicted in 

i ure 1
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exploration. Exploration handbook, Halliburton Landmark

Table2: Compositional Data of Bokabil Bhuban Formation

n lu i n

ur e aluation of modern a ueous and sedimentar  eoc emical data in t is stud  esta lis es a solid asis
for t e use of oron allium ( a)  strontium arium (Sr a)  and sulfur total or anic car on (S C) ratios as 
salinit  pro ies in fine rained siliciclastic units (muds s ales mudstones) lac in  si nificant car onate content

A ueous  and Sr  ic  are present in muc  i er concentrations in sea ater t an in fres  ater  are
readil  adsor ed onto cla  minerals and  to a lesser de ree  or anic matter and e o dro ides  resultin  in 
su stantiall  i er a and Sr a ratios in marine sediments relati e to fres ater sediments

Cali ration of t ese pro ies as a function of salinit  in modern ater allo s identification of optimal salinit
facies t res olds  or a  sedimentar  ratios of  3  3 6  and  6 are indicati e of fres ater  rac is  and 
marine facies  respecti el  or Sr a  sedimentar  ratios of  0 2  0 2 0 5  and  0 5 are indicati e of 
fres ater  rac is  and marine facies  respecti el  or S C  sedimentar  ratios of  0 1  0 1 0 5  and  0 5 
are indicati e of fres ater  rac is  or marine  and marine facies  respecti el  

e Sr a ratio aries in t e ran e of 0 06 to 0 34 it  most of t e alues are reater t an t res old alue 0 2
and a era e 0 25  indicatin  rac is  t pe ater facies

e S C alues ran e from 0 005 to 10 03 and most of t e alues are a o e t e t res old alue of 0 1
indicatin  to ards rac is  to marine ater facies

e alues of a a e not een incorporated in predictin  ater facies in ie  of t e almost null
concentration of 

ormation ater data of o a il u an formation is alidated  ic  infers t e formation ater as rac is  to
saline  
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il and as e ploration and de elopment in India is 
considered crucial for t e countr s ener  securit  
and economic ro t  India is ea il  dependent on 
imports to meet its ener  needs and increasin  
domestic production of oil and as can reduce t e 
countr s dependence on forei n sources

C ill e in estin  around I  31 000 crore 
(appro  US  3900 Mn) in t e ne t 3 ears to oost 
t e oil e ploration as a part of its E ploration  
Production ( E P ) plan ic  ill pla  a ital role for 
furt erin  t e de elopment of t e industr  (li e 
pro idin  oost to pla ers en a ed in pro ision of 
ocean essel  s ip or ser ices or in e ecutin  t e 
e ploration contracts) and delin in  t e India s 
dependence on imports   

More re ulations desi nin  to support and promote 
ro t  in il and as industr  can e rolled out to 

create competiti e mar et  leadin  to increased 
in estment  and economic ro t   ne of t e recent 
initiati es is de elopment of u arat International 

inance ec cit  ( I ) as International inancial 
Ser ice Centre (I SC)  ein  a multi ser ice Special 
Economic one (SE )  e a e discussed elo  t e 
emer ence of I SC as a usiness centre  and 
permissi le acti ities to e carried out from I SC  

n   S  an  i i l  a i i i

e International inancial Ser ices Centres Aut orit  
(I SCA) as esta lis ed in 2020 as t e dedicated 
re ulator for I SCs in India  responsi le for 
de elopin  re ulatin  and promotin  financial 
ser ices li e an in  Insurance  ro in  I  and le al 
consultanc  tradin  and in estment and leasin  etc 
in I SC  

r
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Alt ou  I SC as setup to pro ide impetus to 
financial sector  considerin  India s ro t  in airlines 
and maritime sector  t e aut orities a e also 
de eloped leasin  frame or  for airlines and s ippin  
industr  to e routed t rou  I SC

rief discussion on s ip leasin  frame or  and its 
interpla  it  oil and as sector is discussed in detail 
as under

S i  l a in  a

S ip leasin  as pla ed a pi otal role in India due to 
t e economic de elopment of t e countr  and t e 
risin  demand for car o transportation ser ices  India 
is one of t e fastest ro in  economies in t e orld  
and its ro t  is creatin  a need for efficient and 
relia le s ippin  capa ilities  S ip leasin  allo s 
companies to access essels uic l  and easil  

it out t e costl  upfront in estment of u in  a 
essel  Additionall  it allo s companies to access 
essels t at are more suita le for t eir specific needs  

as s ip leasin  companies t picall  a e a ide ran e 
of essels to c oose from  S ip leasin  also eliminates 
t e assle of irin  and maintainin  cre s  as t e 
leasin  compan  pro ides t e personnel  is can 
sa e companies ot  time and mone  It pro ides 
companies it  t e fle i ilit  to scale up or do n as 
needed  allo in  t em to respond uic l  to 
fluctuations in demand

Considerin  t e a o e and t e o ernment s focus on 
t e maritime sector of t e econom  t e s ip leasin  
industr  in India as itnessed some reat initiati es 
li e t e Sa ar Mala pro ect in 2015  ic  as aimed 
at de elopin  ports and port related infrastructure in 
India   o pro ide furt er oost to t e sector  t e 

o ernment as issued a s ip leasin  frame or  on 
16 Au ust 2022

i n  a li a 
Consultant
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a  n i a in  i  l a in  in S Ship leasing framework  inter 
alia  provides for the following:
 efinition of e  terms 

( peratin  lease  finance lease 
etc)
 orms of le al entit  o can 

re ister and operate
 Permissi le operations
 Minimum capital re uirements  

Minimum o ned funds
 Procedural aspects

e definition of s ips and ocean essels pro ided in 
s ip leasin  frame or  seems ide enou  to co er 
all floatin  structures on ater li e L  Carrier  

ar es  Mo ile ffs ore rillin  units and ma  also 
include specialit  structures li e loatin  Production 
Stora e and ffloadin  ( PS )  loatin  Stora e 
and e asification Units ( S U)  etc  ic  ma  e 
stationed at a point   

S    a  n i   in n i

a  incenti es are important tools to oost an 
industr   encoura in  in estment and acti it  

e  can elp usinesses reduce t eir costs and 
ma e in estments to impro e producti it  and 
profita ilit  o ma e I SC more lucrati e  t e Indian 

o ernment as rou t arious direct ta  incenti es 
li e ta  olida  to I SC units  concessional MA  to 
I SC units and also sector incenti es li e e emption 
of ro alt  income of on resident on account of 
s ip  lease

n la   i  l a in  a  i  il an  
a  in u

Tax exemption for non-residents:
As e plained a o e  alt ou  s ip leasin  
frame or  as issued to olster t e s ippin  
industr  considerin  t e a o e definition and 
co era e of s ips and ocean essels  t e frame or  
could e e tended e en to t e il and as industr  

As mentioned a o e  income earned  non resident 
in t e nature of ro alt  ie lease rentals earned on 
leasin  out s ip  ocean essel to a unit in I SC is ta  
e empt   o e er  current definition of ro alt  under 
income ta  e cludes e uipment ro alt  ie income 
earned on account of e uipment leasin  in 
connection it  oil and as e ploration acti ities  A 
pertinent uestion arises in case ere t e non
resident earns ro alt  income from leasin  of 
e uipment used in connection it  oil and as 
e ploration acti ities  considerin  t e e clusion in 
definition of ro alt  et er suc  lease income 

ould not e considered as ro alt  and ence not e 
ta  e empt   In ot er  ords   t is  ould  impl  t at if 

non residents pro ide s ip  ocean essel on dr  
lease to a unit in I SC for t e purpose of oil and as 
e ploration acti ities  suc  ro alt  income ma  not e 
ta  e empt    

Accordin l  t e current interpla  su ests t at 
ro alt  ta  e emption for non residents ould e tend 
onl  to cases ere s ip ocean essel is used for 
acti ities ic  are not in connection it  oil and as 
e ploration acti ities   A uic  clarit  on t is ould e 
needed to encoura e roups  entities en a ed in 
pro idin  facilities or ser ices in connection it  oil 
and as e ploration acti ities to consider structurin  
t eir operations t rou  I SC    

Contract bidding:
Considerin  t at s ip leasin  is considered as a 
financial acti it  in I SC and s ip leasin  frame or  
co ers ot  operatin  and finance lease  it ould e 
interestin  to o ser e if entities set up in I SC could 
enter into a ser ice contract  sa  a drillin  contract  

ic  ould en isa e pro ision of ser ices usin  
essels  

urt er  if an entit  setup in I SC ere to o n 
essels and not lease in from o erseas (ie outside 

India)  clarit  ould e re uired it  respect to 
fla in  pro isions under Merc ant S ippin  Act1  
and et er suc  entities ould e entitled to an  
enefit of i t of irst efusal ( )2  especiall  
it  respect to Pu lic Sector Underta in  contracts   

n lu in  u

Considerin  t e importance of s ippin  and maritime 
sector  t e o ernment as adopted ri t initiati es 
to attract usiness olumes into India to pro ide 
o erall oost to t e sector   

 In India, the Ministry of Shipping is responsible for the regulation 
of merchant shipping. The Indian Merchant Shipping Act,  and 
the Merchant Shipping ules,  are the main legislations 
governing merchant shipping and seafarers in India.
2  ight of first refusal in government bids is a process whereby 
the government gives an entity the first opportunity to bid on 
contracts for goods or services subject to conditions. This 
process is often employed to ensure that the process of awarding 
contracts is fair and that the best value for money is achieved. 



a

ffs ore il and as pro ects are er  comple  it  
eac  p ase suscepti le to ris s and uncertainties  
Lump Sum urn e  offs ore oil and as pro ects are 
ris ier as t e entire onus of pro ect e ecution lies 

it  t e EPC contractor  or offs ore pro ects  it is 
imperati e not onl  to identif  t e ris s ut also to 
follo  and adopt ris  miti ation measures to 
complete t ese pro ects on time and it in ud et  

e purpose of t is researc  is to stud  anal se and 
uantif  t e ris s and recommend ris  miti ation 

measures at all p ases  In t is researc  first all ris s 
ere identified t rou  sur e s and e tensi e 

inter ie s  Later  t ese ere translated into 
numerical alues ased on discussion and e pert 
opinions of pro ect mana ement professionals  e 
numerical alues ser ed as inputs to t e Monte Carlo 
simulation performed t rou  t e ris  add on in 
e cel and simulations ere run 1000 times  is time 
estimation met odolo  is de eloped to e used as a 
mana ement decision ma in  tool  it  appropriate 
ris  mana ement plans and  adoptin  est 
practices  t e dela s and ot er pro ect comple it  
can e addressed it  t e support of sta e olders at 
all le els

Key words: isk analysis, isk assessment, isk 
Mitigation, Monte Carlo Simulation, PE T, Project 
Management.
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an an a u ia 
Suptd  En ineer (E)

 n u i n

.  ackground:
Ener  re uirement as een tremendousl  
increasin  it  per capital consumption  of t e 
countr  on rise  il and as Industr  is one of t e 
ma or contri utors of socio  economic ro t  of 
India  As per 2030 pro ections  India s oil demand is 
set to rise at a faster pace and reac  10 million 
arrels per da  and as  12 2  CA  (I E  

2022)  Since economic ro t  is lin ed to ener  
demand  t erefore t e need for oil and as ill 
rapidl  ro  ma in  t e industr  conduci e for 
in estment  o ac ie e t e ener  tar ets  a lot of 
capital  intensi e pro ects of i  ris i  re ard 
nature are carried out particularl  offs ore  ese 
pro ects are for creatin  ne  offs ore facilities suc  
as pipelines  production platforms for processin  of 
t e oil and as  trun lines etc  and re ampin  of old 
structures for production en ancement t rou  
Lump sum turn e  contracts

ese pro ects are underta en to eit er create ne  
facilities ( reen field or s) or modif  e istin  
facilities to au ment oil and as production 
( ro nfield or s)  e ro nfield o s can e 
cate orised as life e tension  facilit  up radation  
small modifications o s and paintin structural 
replacement pro ects

ence  it is of utmost importance to a e a data 
dri en time and a precise ris ased time estimation 
met odolo  in conte t of operational re uirements

a i a a a  
E ecuti e En ineer (E)



.2 Problem Definition
e ma or c allen es of Lump Sum urn e  

offs ore oil and as pro ects lies in e ecutin  
ro nfield pro ect scope it in time and ud et 

under c allen in  offs ore en ironment constraints  
Sc edule modellin  of Lump sum turn e  pro ects 
t at a e ro nfield scope are carried out 
considerin  t o to t ree construction seasons ased 
on istorical data of similar comple it  pro ect scope 
and e pert ud ement  o e er  a lot of aria les 
come into picture dependin  on ar e mo ili ation  
scope of or  financial muscle of contractor  
uncertainties at site  en ironmental constraints  
multiple sta e older in ol ement  statutor  
clearances  and e ecution met odolo  of 
contractors  e outcomes of stretc ed timelines or 
dela s leads to as cas  flo  issues of idder after 
a ard of or  sc edule dela s leadin  to costs 
o errun and c an e orders  liti ation issues  less 
mo ili ation of resources (manpo er  ar es etc ) 
and lo  participation of idders in ot er tenders  

ese dela s can lead to loss of re enue and 
dela ed ell operations impactin  t e compan s 
financials

.  Research objective
1 o identif  critical ris s associated at all sta es of
e ecution of LS  ffs ore ro nfield il and as 
Pro ects

2 o de ise a ris ased met odolo  usin  Pro ect
Mana ement and statistical tools for time estimation 
and sc edule control of LS  ffs ore ro nfield 

il and as Pro ects

3 o identif  assess and recommend miti ation
measures to reduce pro a le ris s of pro ects in 
pro ect plannin  sc edulin  and control of pro ects

  R a  i n an  

2.  Research Approach:
Pro ect sc edulin  tools suc  as Monte Carlo and 
PE  are used e tensi el  for sc edule modellin  

ut t ere as een no attempt made to de elop a 
time estimation met odolo  particularl  for oil and 

as offs ore ro nfield modifications o s

A sample pro ect of life e tension of e istin  
platforms scope as een considered for t e 
purpose of t is stud  to estimate t e e pected time 
usin  Monte Carlo and PE  e P s of past 
similar nature pro ects it  similar comple ities ere 
studied alon  it  plannin  pac a e to estimate t e 
num er of da s for eac  pro ect p ase  usin  
ad anced or  pac a e or S  e dail  pro ress

reports of t ese last t o pro ects ere studied to 
estimate acti ities suc  as sur e  procurement  
fa rication and offs ore e ecution  is researc  
in esti ated t e possi le ris s and de eloped a 
compre ensi e list of 38 alidated ris s it  
li eli ood and impact for eac  e ent  e ris  
ran in  and li eli ood is o tained ased on t e ris  
ran in  matri  e ardin  t is stud  a 
uestionnaire is de eloped  and inter ie s are 

conducted to identif  t e potential ris s and its 
li eli ood and impact  ata as een collected from 
e pert pro ect mana ement professionals suc  as 
Pro ect Mana ers of t e compan  and EPC 
contractors a in  e tensi e e perience of andlin  
offs ore pro ects and sta e olders associated it  
offs ore pro ects

E cel it  ris  add on as een used for 
simulation and modellin  of t e pro ect duration  
Pro a ilit  and pro a ilit  cate or  as een 
assi ned ased on t e alues o tained in t e ris  
scorin  matri  e ris s identified per acti it  suc  
as pre en ineerin  sur e  desi n en ineerin  
procurement  fa rication and offs ore e ecution  
installation and oo  up acti ities are rouped  and 
a ei ta e as een assi ned ased on a era e 
or ei ted a era e of eac  ris  for eac  p ase  

e ris s t at a e an impact on sc edule are onl  
considered for assi nin  ei ta e factors  
Accordin l  t is numerical alue ic  i es t e 
ris  ran  is inte rated into t e sc edule  or lo  
uncertaint  of ris  ran  2  ris  ran e of 90 115  
is considered  or medium uncertaint  of ris  ran  
3  95 115  ris  ran e is considered  or i  
uncertaint  of ris  ran  4  ris  ran e of 95 125  
is considered  ime estimation of t ree acti ities is 
calculated Pre en ineerin  sur e  esi n
Procurement a rication and ffs ore E ecution  

esi n en ineerin  and procurement  procurement 
and fa rication are parallel acti ities  e score of 
t e ris  a ainst pre en ineerin  sur e  desi n
procurement fa rication and offs ore e ecution as 
een mapped into t e sc edule and a t ree point 

estimation is o tained  e most li el  alue is 
o tained  ta in  mean of t e da s ta en from t e 
past t o pro ects of a similar nature  e pro a ilit  
distri ution for t e acti ities is considered as PE  
for desi n  sur e  and trian ular for offs ore 
e ecution  e pro a ilit  distri ution and ris  
ran e for t ese acti ities is in a le 1  e 
e pected time is calculated for most li el  
optimistic  and pessimistic scenarios  e detailed 
time estimation for offs ore e ecution is also in 

a le 1
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Table : Time Estimation for the sample project

e met odolo  can e ro en do n into 
follo in  steps

1 efinin  t e acti ities pro ect p ases
2 Preparin  t e ris  re ister
3 uantitati e is  assessment
4 is  Miti ation Plan
5 Inte ratin  ris s into sc edule
6 PE  and Monte Carlo

After feedin  all data  Monte Carlo simulation is 
performed it  1000 iterations to enerate t e most 
pro a le time  e simulated duration is t en 
compared to practical duration to find possi le 
de iations  ic  can e miti ated  ris  miti ation 
measures

e ar e da s for installation is dependent on 
certain factors suc  as pipin  inc  dia  e uipment 
installed  tonna e data etc  erefore  P s ere 
studied to find out correlation of t ese parameters  

ased on ail  pro ress reports of past pro ect  t e 
data as een collected to find out t e dependent 
and independent aria les  ased on preliminar  
data  re ression as performed and found t e  
s uare to e 87  ic  means 87  of t e model 
fits t e data  efer a le 2 for e ression anal sis

e e ression model is   i in  n  ia  
 nna      ui n    

ain in  a a 
 is t e num er of ar e da s
1  2  3  and 4 are coefficients of independent 
aria les

C is t e une plained ariance or error Certain 
assumptions ere considered for t e pro ect

1 Communication ris s  political ris s  economic
ris s are not considered

2 ime period for offs ore e ecution is considered
as 195 da s considerin  ct 15 Ma  15 as t e time 
period it  16 da s nonoperational considerin  
operational stand  anc or andlin  an a  
installation and eat er stand  otal construction 
seasons da s is 211 da s

3 urin  offs ore e ecution  3 ar es are
deplo ed  and time is calculated considerin  3 

ar es at 3 platforms at one time  10 platforms are 
considered for t e stud

Table 2: egression Analysis

n u   R i n

R i n u u

The regression model is  .0 2 Piping Inch dia (-0. 2 ) 
Structural tonnage (in MT) (- 0.3 ) No of e uipment

installed 0.00 Painting area(in s mm).



The Journal of Federation of Indian Petroleum Industry

38anuar   Marc  2023  ol  22 Issue 1

exploration. Exploration handbook, Halliburton Landmark

 in in  an  i u i n

.  Sample Case study Project - Projectschedule analysis
e case stud  considered for t is stud  is t e scope for life e tension of 10 nos  of offs ore oil and as 

platforms  e erst ile life e tension pro ect constituted 40 offs ore ell platforms ic  co ered ma or as 
ell as minor structural re ampin  or t e simulation  follo in  assumptions ere considered

rian ular distri ution is considered for offs ore e ecution and o erall pro ect completion
PE  distri ution is considered fordesi n and sur e

nl  ris s t at are alidated durin  pro ect plannin  are considered

.2  Findings of the study:
e ar e da s at offs ore is collected from P s for 20 platform installations and found t at actual a era e

da s for 1 platform to complete is  days it  one ar e  total ar e da s is  days  total tonna e 
replacement is 2 2 .22 MT. is data is considered for calculatin  t e most li el  offs ore e ecution da s

e installation rate per da  is 1 4 M
or 10 platforms  considerin  195 or in  da s at offs ore i es total ar e seasons as 7(1330 195)  As per

calculation  ar es re uired considerin  3 construction seasons is 2 3 and it  2 construction seasons comes 
around 3 4  ence  considerin  3 ar es and 1330 as total ar e da s  t e num er of offs ore da s for 
completin  10 platforms is 443(1330 3) offs oreda s

e ression of t e data at t at 87  of t e data fits ell  e ar e da s are dependent aria les and
independent aria les are pipin  inc  dia  tonna e  no of e uipment and paintin  area

e simulation output ic  is a fre uenc  distri ution is s o n in i ure 1

Figure : Cumulative  of completion vs Fre uency of duration (excel results)

e mean alue after simulation
is 936 da s

After simulation  t e pro a ilit
of 10  50  and 90  are 877  
930  and 1007 da s  Pro a ilit  of 
50  alue i es a alue closer to 
mean  1007 da s at 90  
pro a ilit  o er 99  is considered 
as alread  i er mar in is 
considered  o er  and  a o e  433 

da s for offs ore e ecution  o e er  on a practical scenario  it ta es 100 120 da s per platform for 
completin  or s it one ar e

It is recommended t at stoc astic met od of time 
estimation (Monte Carlo simulation) is used durin  
pro ect plannin  usin  colla orati e or flo s rat er 
t an traditional approac  of e pert ud ement as 
mar et scenarios ma  e different and contin encies 

as to e accounted  o determine t e criticalit  
inde  and perform sensiti it  anal sis  soft are suc  
as is  Pro ect professional  is  etc  can e 
used

Pro ect plannin  tools suc  as Prima era can e 
used to plan duration   of pro ect  create loo  a ead 
loo  sc edule and create s ared or space for 
sta e olders to a e etter monitorin   control  A 
standard template can e created ta in  parameters 
suc  as ar e da s  tonna e  pipin  inc  dia  etc  
and collected from contractors di ital P s to a e a 
data pool of time ta en for all e uipment replacement 
o s  e same can e used as an input for time 
calculation for future pro ects

is implies t at t e i est estimate t at t e
pro ect can e completed is 1007 da s at pro a ilit  
of 90  it  no ris  miti ation applied  So  114 da s 
is t e pro a le dela  (considerin  orst case) t at 
can incur from t e most li el  estimate of 893 da s 

ic  as o tained ased on past pro ect 
e perience

it  appropriate ris  miti ation measures in place
t e e pected duration can e rou t do n

ote  e trial ersion of is  soft are addon is 
used for t e stud

  R n a i n  an  n lu i n

.  Recommendations
In order to a oid dela  in pro ects and stretc ed 
timelines  it is necessar  t at ris s are mana ed ell 

it  actiona le miti ation measures
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it  c an in  d namics in t e offs ore industr  in 
India it  limitations in terms of marine spread 
re ulations  limited idder participation etc  t e 
need of t e our is to a e a ro ust ris ased time 
estimation met odolo   ta in  into account ot  
sin ular  distri utional information t rou out 
pro ect life c cle and also a in  uantified ris  
re ister for eac  nature of pro ect  e stud  
concludes t e pro ect can e completed in 1007 
da s at pro a ilit  of 90  it  no ris  miti ation 
applied  ence  it can e concluded t at considerin  
t e orst  case scenario  1007 da s can e 
considered o er 893 da s ( ic  is also close to 
ori inal planned time duration usin  traditional 
approac ) i in  a more realistic timeline  is 
model usin  an Ad anced or  Pac a e i es a 
limpse of o  a Pro ect Mana er can use t is tool 

for decision ma in  in c oosin  an ideal num er of 
da s it  ris  in uilt  actors t at impact on t e 
o erall duration depend on ris  ran  num er of 
ar es deplo ed  and num er of da s re uired per 

platform  ence  it is imperati e t at t ese factors 
are anal ed meticulousl  efore pro ect sc edule 
estimation
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t er measures include optin  for ri t contractin  
model (EPC  I  time material  fi ed material etc )  
contract terms s all e e plored considerin  t e 

estpractices of t e industr  e industr  can 
transform  fosterin  a culture of efficienc  t rou  
colla oration  conductin  annual meets to discuss 
industr  practices ite paper presentations etc  and 
relia le e ecution usin  pro ect mana ement tools  

is  miti ation measures suc  as follo in  proper 
documentation  le al procedure and eepin  ac  
up documents to su stantiate an  de iation or 
ar itration related matters  ensurin  c ec  lists are 
updated for all or  suc  as sur e  commissionin  

 fa rication related o s  escalation factors to ad ust 
inflation demand suppl  mismatc  factors for costin  
related ris s  follo  ups  readiness c ec s durin  
e ecution at offs ore  timel  release of pa ments  
pro acti e orderin  of lon  lead items  endor 
selection etc  for procurement related ris s  meetin  

it  statutor  odies for essel clearances  internal 
interface meetin s  micro le el plannin  it  CA PI 
durin  commissionin  of pac a es  re ular meetin s 

et een client  contractor etc

  n lu i n

e c allen es of limited construction period  
c allen in  or  en ironment  marine spread 
a aila ilit  and lo istics constraints ill e t ere for 
capital pro ects  Similarl  t ere ill e ris s t at are 
d namic in nature suc  as ettin  fair indo s for 

oo  up  installation of ro nfield o s  ut all t ese 
ris s can e addressed onl   assumin  
contin encies and maintainin  a record of past 
pro ects s ut do n time  ro ust data of time 
re uired for eac  pac a e installation oo  ups   



n u i n

e il and as industr  as een t e ac one 
of t e lo al econom  for more t an a centur  It 
pro ides ener  to po er e er t in  from cars to 
aeroplanes  and its products are used in a ide 
ran e of products  includin  plastics  fertili ers  
and p armaceuticals  o e er  t e industr  as 
also een associated it  en ironmental 
c allen es  as t e sector is responsi le for 
si nificant reen ouse as ( ) emissions  
contri utin  to ards climate c an e  

e need for a sustaina le oil and as sector as 
ne er een more critical  i en t e ur ent need to 
miti ate climate c an e and secure access to 
clean ener  for t e orld s population  e 
Inter o ernmental Panel on Climate C an e 
(IPCC)  in its latest report  released on Marc  20  
2023  sets out t at to eep it in t e 1 5 C limit  
emissions need to e reduced  at least 43   
2030 compared to 2019 le els  and at least 60  

 2035  is is t e decisi e decade to ma e t at 
appen and t ere are multiple  feasi le and 

effecti e options a aila le to reduce reen ouse 
as emissions and adapt to uman caused 

climate c an e

is article as tried to e plore o  t e il and 
as sector can ecome more sustaina le  

includin  in estin  in rene a le ener  impro in  
efficienc  reducin  emissions  and adoptin  
circular econom  principles to contri ute to a 
cleaner  ealt ier  and more e uita le future for 
all

r r
M r
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 a i n  n ian l u  n u

all n  a in   il an  a  n u

e oil and as industr  is facin  numerous 
c allen es in its ourne  to ards sustaina ilit  ne 
of t e main c allen es is t e car on emissions 
associated it  fossil fuel e traction  production  and 
consumption  

Anot er c allen e is t e limited a aila ilit  of natural 
resources  il and as reser es are finite  and t ere 
is a ris  of depletion in t e near future  is creates a 
need to find alternati e ener  sources to ensure 
lon term sustaina ilit

inall  t e oil and as sector is also facin  pressure 
from sta e olders  includin  in estors  consumers  
and o ernments  to adopt sustaina le practices  

ese sta e olders are increasin l  demandin  t at 
t e sector reduce its car on footprint  minimi e 
en ironmental impact  and ensure et ical practices 
t rou out t e suppl  c ain

  a Su aina l  il an  a  n u

e need for a sustaina le oil and as industr  is 
clear  it is not onl  necessar  for t e en ironment  ut 
also for t e industr  itself  e industr  must alance 
t e need for ener  it  t e need to protect t e 
en ironment and communities  is re uires a 
commitment to inno ation  colla oration  and 
responsi le usiness practices  

As t e orld mo es to ards a lo car on econom  
companies t at fail to adapt and inno ate ill e at 
ris  of ecomin  o solete  erefore  t e industr  
must   in est   in   ne    tec nolo ies   and   usiness



models t at reduce its en ironmental and societal 
impact ile remainin  competiti e and profita le  

 ta in  action to ecome more sustaina le  t e 
oil and as industr  can pla  a critical role in 
addressin  t e c allen es of climate c an e and 

uildin  a more sustaina le future for all

a  S u i

Se eral oil  as companies across t e lo e a e 
implemented sustaina le practices to address t e 
c allen es  ere are some e amples

. TotalEnergies: otal as set a tar et of
reac in  net ero emissions  2050  ic  
in ol es in estin  ea il  in solar po er and 
ot er rene a le ener  sources  otalEner ies 
is also e plorin  car on capture and stora e 
(CCS) tec nolo  and as implemented 
measures to reduce met ane emissions  It is 
in ol ed in t e production of ioplastics  ic  
are made from rene a le resources suc  as 
corn or su arcane and also as implemented 
measures to protect and en ance iodi ersit  in 
areas ere it operates
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A. Global Oil & Gas Companies

. E uinor: E uinor as set a tar et of ecomin
a net ero compan   2050  It is in estin  in 
rene a le ener  sources li e ind  solar and 
is also e plorin  car on capture and stora e 
(CCS) tec nolo  It as implemented ener  
efficienc  measures across its operations and 
measures to reduce met ane emissions  suc  as 
usin  drones to detect lea s  It as implemented 
circular econom  practices  de eloped a 
process called rind2Ener  ic  con erts 
food aste into rene a le ener  and fertili ers  
It as also implemented iodi ersit  measures to 
protect and en ance ecos stems

2. ritish Petroleum P : P as set a tar et of
ecomin  a net ero compan   2050  ic  

in ol es increasin  its in estment in rene a le 
ener  sources  and as also de eloped 
tec nolo  to capture car on dio ide from 
industrial processes  It is implementin  ener
sa in  measures in its offices and production 
facilities  suc  as LE  li tin  ener efficient 

AC s stems  and process optimi ation  It is 
also or in  to restore a itats and ecos stems  
as ell as implementin  measures to reduce t e 
impact of its operations on ildlife  

. Shell: S ell as set a tar et of ecomin  a net
ero compan   2050  it  a focus on reducin  

emissions from its o n operations  e compan  
is in estin  in rene a le ener  and car on 
capture and stora e (CCS) tec nolo  S ell as 
also implemented measures to reduce met ane 
emissions  suc  as usin  ad anced tec nolo ies 
to detect lea s and implementin  est practices 
in ell completions and production  o ards 
circular econom  practices  it as de eloped a 
process called S ell ec ar e  ic  con erts 

aste plastic into c emicals and transportation 
fuels

As a countr  India as set a net ero tar et of 
2070  an important step to ards a sustaina le 
future  e countr s efforts to ards ac ie in  t is 
oal ill si nificantl  impact lo al climate c an e 

miti ation efforts

. Indian Oil & Gas Companies

. ONGC: C as implemented se eral
sustaina le practices to reduce its en ironmental 
impact  e compan  is in estin  in rene a le 
ener  sources li e ind and solar po er and is 
also e plorin  car on capture and stora e (CCS) 
tec nolo  It as implemented measures to 
reduce its ater usa e and impro e ener  
efficienc  in its operations  It as also underta en 
se eral initiati es to conser e iodi ersit  
includin  afforestation  reforestation  and 
restoration of de raded lands

2. Oil India Limited OIL : IL as installed
solar panels at se eral of its facilities  includin  
oil ells and administrati e uildin s  to lo er its 
car on footprint  It is usin  rec cled ater for its 
operations  con ertin  aste oil into usa le fuel  
and rec clin  drillin  aste into construction 
materials  It as ta en se eral steps to conser e 
iodi ersit  ic  includes reforestation pro ects  

conser ation of endan ered species  and 
monitorin  of air and ater ualit  to minimi e 
t e impact of its operations on local ecos stems

. Indian Oil Corporation Limited IOCL : I CL
as implemented se eral sustaina le practices to 

reduce its car on footprint  It as installed solar 
po er plants and is usin  iofuels in its 
operations to reduce its reliance on fossil fuels  
I CL as also implemented measures to reduce 
its ater usa e and impro e ener  efficienc  

e compan  as de eloped a tec nolo  called 
t e Plastic2 e tile process  ic  in ol es 
con ertin  plastic aste into pol ester fi er  

ic  is t en used to ma e te tiles  settin   a 
ood e ample of a circular econom



. Reliance Industries Limited RIL : IL is
acti el  or in  to ards a lo car on future 
and as set a tar et of ecomin  a net ero 
car on compan   2035  It is in estin  in 
rene a le ener  sources li e solar and ind 
po er and as implemented measures to 
reduce its reen ouse as emissions and 
impro e ener  efficienc  in its operations  It 
as constructed se eral reen uildin s t at 

are ener efficient and use sustaina le 
materials and is also promotin  a circular 
econom   de elopin  products t at can e 
rec cled and reducin  aste

. GAIL India  Limited: AIL as set a net
ero tar et to ac ie e car on neutralit   2050 

and as implemented se eral sustaina le 
practices to reduce its car on footprint  e 
compan  is in estin  in rene a le ener  
sources li e ind and solar po er and is also 
e pandin  Sustaina le ransport t rou  use 
of C   io as as an alternati e fuel  AIL 
as implemented measures to reduce its 
reen ouse as emissions and impro e ener  

efficienc  in its operations  It as constructed 
se eral reen uildin s t at are ener efficient 
and use sustaina le materials  and also 
pro idin  access to education  ealt care  and 
clean ater to underpri ile ed communities

n  a n

rom t ese case studies  e can learn se eral 
lessons a out o  t e oil and as industr  can 

ecome more sustaina le
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. Reducing Methane Emissions: educin
met ane emissions can e an effecti e a  to 
reduce t e industr s impact on climate c an e  

ere are se eral a s to reduce met ane 
emissions suc  as usin  tec nolo  to detect and 
repair lea s  impro in  e uipment efficienc  and 
implementin  est practices in ell completions 
and production

. Improving Energy Efficiency: Impro in
ener  efficienc  is anot er strate  for t e oil and 
as industr  to ecome more sustaina le  ere 

are man  a s in ic  t e sector can increase 
efficienc  or e ample  adoptin  ad anced 
tec nolo ies  suc  as mac ine learnin   artificial 
intelli ence  and in estin  in ener efficient 
e uipment can elp optimi e arious processes  
t ere  reducin  ener  consumption and aste

. Adopting Circular Economy Principles:
Adoptin  circular econom  principles  suc  as 
reducin  rec clin  and reusin  materials  can elp 
minimi e aste and reduce t e en ironmental 
impact of t e sector  is can also in ol es 
desi nin  products and processes it  
sustaina ilit  in mind  it  t e aim of reducin  

aste and ma imi in  t e use of resources

. Ensuring Ethical Practices throughout the
Supply Chain: Adoptin  et ical practices 
t rou out t e suppl  c ain  can elp in ac ie in  
sustaina ilit  in t e oil and as sector  is 
in ol es ensurin  t at all sta e olders  includin  
suppliers  contractors  and emplo ees  ad ere to 
et ical standards li e espect for uman ri ts  

ransparenc  En ironmental  Social 
responsi ilit  etc  in all aspects of t eir or

. Collaborating with Stakeholders:
Colla oratin  it  sta e olders  includin  
o ernments  s  and local communities  is 

essential for t e oil and as industr  to ecome 
more sustaina le   en a in  it  sta e olders  
companies can ain alua le insi ts and uild 
trust it  t e communities ere t e  operate

Sustainability Reporting: it  t e increasin  focus 
on sustaina ilit  and corporate responsi ilit  it is 
ecomin  increasin l  important for companies to 

demonstrate t eir commitment to sustaina le 
practices  ne a  oil and as companies ac ie e 
t is is t rou  sustaina ilit  reportin  It discloses a 
compan s en ironmental  social  and o ernance 
(ES ) performance to its sta e olders   reportin  
on its sustaina ilit  performance  an oil and as 
compan  can pro ide transparent information a out 
its ES  impacts and demonstrate its commitment to 
sustaina ilit

. Setting Ambitious Targets: Companies in
t e oil and as industr  must set am itious 
tar ets to ecome more sustaina le  ar ets 
must e clear  measura le  and time ound  
and companies must e eld accounta le for 
meetin  t em

2 Diversifying Energy Sources: i ersif in  
t eir portfolio to include rene a le ener  
sources li e ind and solar can pro ide 
companies it  ne  re enue streams and 
reduce t eir reliance on fossil fuels  is can not 
onl  reduce its car on emissions and elp 
miti ate t e effects of climate c an e ut also 
tap into ne  re enue streams

. Implementing Carbon Capture and
Storage CCS  Technology: CCS tec nolo  
in ol es capturin  car on dio ide emissions 
from po er plants and ot er industrial sources  
and storin  t em under round or usin  t em for 
ot er purposes  suc  as en anced oil reco er  

is tec nolo  as t e potential to si nificantl  
reduce car on emissions from t e oil and as 
sector 
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ere are some a s t at t e oil and as industr  
can ecome more sustaina le t rou  
sustaina ilit  reportin

5. Use IPIECA-WBCSD SDG Roadmap:

.

,

.

6. Embed sustainability into business strategy:
,

.

,
,

.
,

.

exploration. Exploration handbook, Halliburton Landmark

. Measure and report on ESG
performance: e first step to ecomin  
more sustaina le is to measure and report on 
ES  performance  is can include metrics 
suc  as reen ouse as emissions  ater 
usa e  aste eneration  and emplo ee 
di ersit   trac in  and reportin  on t ese 
metrics  companies can identif  areas for 
impro ement and demonstrate pro ress o er 
time

2. Set sustainability goals and targets:
nce ES  performance as een measured  

companies can set sustaina ilit  oals and 
tar ets  ese could include reducin  
reen ouse as emissions  increasin  ener  

efficienc  or impro in  emplo ee safet   
settin  am itious tar ets and reportin  on 
pro ress to ards t em  companies can 
demonstrate t eir commitment to sustaina ilit  
and old t emsel es accounta le for 
ac ie in  t eir oals

. Engage with stakeholders: Sta e older
en a ement is a critical component of 
sustaina ilit  reportin  Companies s ould 
en a e it  t eir sta e olders to understand 
t eir concerns and e pectations around 
sustaina ilit  is can include oldin  
sta e older meetin s  conductin  sur e s  
and respondin  to sta e older feed ac   
en a in  it  sta e olders  companies can 
uild trust and demonstrate t eir commitment 

to sustaina ilit

. Use reporting frameworks: Se eral
sustaina ilit  reportin  frame or s are 
a aila le t at companies can use to uide 
t eir reportin  process  e lo al eportin  
Initiati e ( I) is one of t e most idel  used 
frame or s for sustaina ilit  reportin  and it 
pro ides a compre ensi e set of sustaina ilit  
reportin  standards   usin  a reportin  
frame or  companies can ensure t at t eir 
reportin  is consistent and transparent  and 
t e  can enc mar  t eir performance a ainst 
industr  peers  tries  includin  t e oil and as 
sector  e I s il  as Sector specific 
standards aim to elp oil and as 
or ani ations  irrespecti e of location  
specialism or si e  to effecti el  disclose on 
t eir sustaina ilit  performance  includin  t eir 
social  en ironmental  and economic impacts

us  Sustaina ilit  eportin  can pla  a critical role 
in elpin  t e oil and as industr  ecome more 
sustaina le  

n i   a Su aina l  il an  a  n u

It s important to note t at ile it ma  e true t at 
lar er oil and as companies are often etter 
e uipped to in est in sustaina le initiati es  it 
doesn t mean t at smaller and mid si ed companies 
s ould not ta e steps to ards sustaina ilit  In fact  
smaller companies can often e more a ile and 
a e reater fle i ilit  to implement c an es uic l

ere are se eral reasons  all oil and as 
companies  re ardless of si e  s ould consider 
ta in  sustaina le initiati es  as t e enefits are 
numerous for all t e sta e olders  societ  
en ironment and t e industr  itself  ere are some 
of t e e  enefits

. Reduced environmental impacts: 
adoptin  sustaina le practices  t e oil and as 
industr  can si nificantl  reduce its en ironmental 
impact includin  car on emissions  ater use  
and aste eneration

2. Improved resource efficiency: Sustaina le
practices can elp t e industr  to use resources 
more efficientl  reducin  aste and impro in  
producti it  is can lead to cost sa in s and 
increased profita ilit  for companies



. Increased innovation:  in estin  in
sustaina le tec nolo ies and practices  t e oil 
and as industr  can dri e inno ation and 
de elop ne  solutions to address t e 
c allen es of t e future  is can elp t e 
industr  to sta  competiti e and adapt to 
c an in  mar et conditions

. Enhanced reputation: Companies t at
adopt sustaina le practices can en ance t eir 
reputation amon  customers  in estors  and 
ot er sta e olders  is can elp to attract ne  
usiness and in estment and impro e rand 
alue

. Increased competitiveness: Sustaina le
production practices can elp companies 
remain competiti e  adaptin  to c an in  
mar et conditions and customer preferences  

erall  a sustaina le oil and as industr  can deli er si nificant enefits for ot  t e industr  and t e 
en ironment  

n lu i n

e oil and as industr  faces si nificant c allen es in ecomin  more sustaina le  includin  car on 
emissions  ater usa e  aste mana ement  and social responsi ilit  o e er   adoptin  strate ies li e 
in estin  in rene a le ener  implementin  car on capture and stora e (CCS) tec nolo  impro in  
efficienc  and reducin  met ane emissions  t e industr  can reduce its en ironmental impact and ecome 
more sustaina le  Companies t at set am itious tar ets  in est in ne  tec nolo ies  adopt circular econom  
principles and colla orate it  sta e olders ill e etter positioned to t ri e in a lo car on future

il and as companies must ta e a lon term ie  and prioriti e sustaina ilit  in t eir usiness practices  
is ma  in ol e ma in  difficult c oices and si nificant in estments in ne  tec nolo ies and infrastructure  
e enefits of a sustaina le il and as sector ill e felt  e er one  from t e en ironment to t e lo al 

econom  

 alancin  profit and t e planet  t e oil and as industr  can pla  a critical role in addressin  t e 
c allen es of climate c an e and uildin  a more sustaina le future
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. Cost savings: Sustaina le production
practices can elp companies reduce costs  
impro in  ener  efficienc  reducin  aste  
and optimi in  resource use

. Improved stakeholder engagement:
Sustaina le practices can elp t e industr  to 
en a e more effecti el  it  sta e olders  
includin  local communities  o ernments  and 

s  is can elp to uild trust and 
stren t en relations ips it  e  sta e olders

. Reduced regulatory risk:  adoptin
sustaina le practices  t e oil and as industr  
can reduce its e posure to re ulator  ris s  
suc  as fines  penalties  and le al action  is 
can elp to impro e t e lon term ia ilit  of t e 
industr  and reduce uncertaint  for in estors
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Events

India Ener  ee  (IE ) 2023 it  t e t eme of ro t  
Colla oration  ransition  under India s 20 Presidenc  as 
inau urated  on le Prime Minister S ri arendra Modi in 

en aluru  arnata a  on 6t  e ruar  2023  eld under t e 
patrona e of Ministr  of Petroleum and atural as (MoP )  

o ernment of India and supported  t e ederation of Indian 
Petroleum Industr  ( IPI) from 6t  to 8t  e ruar  2023  IE  pro ided 
an unparalleled opportunit  to participants to meet  net or  and 
en a e it  t e full ener  alue c ain includin  access to leadin  

Cs  I Cs  ECs and IECs and companies operatin  it in 
alternati e  rene a les  utilities  po er eneration  construction  
tec nolo   ser ices and o ernment  academia

As a part of t e e ent  on le Prime Minister also launc ed multiple initiati es in t e field of reen Ener

I. E20 Fuel: In line it  t e Et anol lendin  roadmap  Prime Minister launc ed E20 fuel at 84 etail utlets 
of il Mar etin  Companies in 11 States U s  E20 is a lend of 20  et anol it  petrol  e o ernment 
aims to ac ie e a complete 20  lendin  of et anol  2025  and oil mar etin  companies are settin  up 
2 3  et anol plants t at ill facilitate t e pro ress
II. Green Mobility Rally: Prime Minister fla ed off reen Mo ilit  all  or anised  PCL  e all

itnessed participation of 57 e icles runnin  on sustaina le reen ener  sources i  E20  E85  le  uel  
dro en  Electric etc  e all  elped in creatin  pu lic a areness for t e reen fuels

III. ‘Unbottled’ initiative of Indian Oil: Prime Minister launc ed t e uniforms under Un ottled  initiati e of
Indian il  uided  t e ision of t e Prime Minister to p ase out sin le use plastic  Indian il as adopted 
uniforms for retail customer attendants and LP  deli er  personnel made from rec cled pol ester (rPE )  
cotton  Eac  set of uniform of Indian il s customer attendant s all support rec clin  of around 28 used PE  

ottles
IV. Twin-Cooktop Model of Indoor Solar Cooking System: Prime Minister dedicated t e t in coo top model
of t e Indian il s Indoor Solar Coo in  S stem and fla off its commercial roll out  Indian il ad earlier 
de eloped an inno ati e and patented Indoor Solar Coo in  S stem it  sin le coo top  n t e asis of 
feed ac  recei ed  t in coo top Indoor Solar Coo in  s stem as een desi ned offerin  more fle i ilit  and 
ease to t e users  

IE  aimed to s o case India s risin  
pro ess as an ener  transition 
po er ouse and is a testament to 

on le Prime Minister S ri Modi s 
Panc amrit  fi e nectar element  
pat a  t at offers a step step 
uide to securin  a relia le  

afforda le and sustaina le ener  
s stem for India and t e orld  

o ernor of arnata a  S ri a ar 
C and e lot  C ief Minister of 

arnata a   S ri  asa ara   ommai  
Union Minister of Petroleum  atural as and ousin   Ur an Affairs  S ri ardeep S  Puri  and on le 
Minister of State for Petroleum  atural as and La our  Emplo ment  S ri ames ar eli also raced 
t e occasion  
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Addressin  t e at erin  Union Minister for Petroleum  
atural as and ousin  Affairs  S ri ardeep S  Puri  said t at 

e India Ener  ee  as orne out of PM Modi s lon
standin  ision for India s role in t e lo al ener  transition 

ile ensurin  ener  securit  afforda ilit  and accessi ilit  for 
Indian citi ens  urt er e said t at  it captures India s dreams 
and aspirations of an Amrit aal  ilst also underlinin  India s 
role in t e 21st Centur  lo al econom  as a is a uru  
follo in  ideals of asud ai a utum a am

Ela oratin  on t e positi e outcomes of IE  S ri Puri said t at 
t e India Pa ilion pro ided an immersi e di ital e perience  
s o casin  India s ener  e olution  inno ation  ac ie ements  
multi pron ed strate  to di ersif  ener  mi  polic  reforms  
ener  transition and sustaina ilit  actions and oals

urin  t e penin  Ceremon  on le Prime 
Minister said  e ener  sector pla s a 
ma or role in decidin  t e orld s future in t e 
21st centur  India is one of t e stron est 
oices in t e orld for ener  transition and 

de elopin  ne  ener  resources  As a 
result  unprecedented possi ilities are 
emer in  for t e ener  sector in India  ic  
is determined to ecome a de eloped nation  

e also i li ted t e four ma or erticals of 
t e strate  for t e ener  sector  

I  Increasin  domestic e ploration and 
production
II i ersification of supplies

III E pansion of alternate ener  sources fuels suc  as io fuels  et anol  compressed io as and solar
I e car onisation ia electric e icles and dro en



arious a reements and Memorandums of Understandin  (MoU) ere si ned on t e side lines of India 
Ener  ee  leadin  to furt er stren t enin  of colla orations and partners ips in ener  sector  Some of 
t e ma or MoUs a reements si ned durin  t e IE  ere

I. MoU between Directorate General of Hydrocarbon, Ministry of Petroleum & Natural Gas (MoP&NG) and 
University of Houston, Texas, USA signed as a step forward in strengthening a strategic partnership between 
India and the United States for establishing a data center with University of Houston. 
II. Statement of Intent (SoI) between Petroleum Planning and Analysis cell (PPAC) and International Energy
Agency (IEA) to strengthen cooperation in the field of data and research in the energy sector to enhance 
global energy security.
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Alon side t e India Ener  ee  
India also osted t e 9t  Asian 
Ministerial Ener  oundta le in 
colla oration it  International 
Ener  orum (IE ) it  t e 
o ecti e of Mappin  Sta le  
Secure Ener  pat a s for 
ac ie in  Ener  securit  Ener  
ustice  ro t  and Inno ation  

and India US E ecuti e roundta le 
it  US Indian usiness council 

and US India Strate ic partners ip 
orum

urin  t e e ent  arious e ecuti e  strate ic and tec nical sessions ere conducted  includin

I. Ministerial Sessions: i e Ministerial sessions ere conducted on arious t emes suc  as Strate ies for 
sustaina le and decar oni ed future  uildin  suppl  c ain for t e future  and Adaptin  to an uncertain future  
res apin  of lo al partners ips amon  ot ers  Ener  ministers and polic ma ers discussed e  issues 
surroundin  lo al ener  mar ets  net ero am itions  ener  securit  and t e ne  ener  landscape
II. Leadership Panels: Ele en leaders ip panel sessions too  place durin  IE  2023 on multiple t emes
suc  as Pipeline for transition  atural as a necessar  solution  e importance for continued in estment in 
E P  and reen dro en economies  Matc in  demand and suppl  amon  ot ers  lo al usiness leaders 
and industr  e perts s ared t eir ie s and t e a  for ard for a ust ener  transition as ell as meetin  t e 
ener  needs of toda
III. Spotlight Sessions: i e spotli t sessions too  place on t emes suc  as India  e critical co  in t e

lo al ro t  mac ine  iofuels  A strate ic complement for ener  optionalit  PEC  orld il utloo  
eli erations and discussions focused on t e countr s ener  sector ere carried out  Indian polic ma ers 

and ener  leaders
IV. Technical Sessions: ent  tec nical sessions ere or ani ed durin  IE  2023 co erin  t e entire
alue c ain of oil and as  eli erations and discussions ere carried out  industr  professionals on arious 

t emes suc  as as L  production and operation  dro en infrastructure and application  Clean ener  
usiness models  ptimisin  efficiencies in refinin  and petroc emical operations and ec nolo  

applications for decar onisation and ener  transition amon  ot ers  

o s o case India s ro t  stor  and ac ie ements multiple t eme ased and state oriented Pa ilions and 
ones ere set up suc  as

I. Ministry of Power Pavilion: osted  Ministr  of Po er  t e pa ilion s o cased o  t e Indian Po er 
sector as re olutionised and pro ides initiati es t at s apes India s future of po er t rou  arious initiati es 
includin  Smartcit  reen Ener  inancin  Electric C ar in  Infrastructure  Pumped Stora e Plants and 

ene a le Ener  Inte rations across India     
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II. O2C & Circularity  o ards Lo er Car on ootprint  osted  Indian il Corporation Ltd  t e pa ilion
s o cased Crude oil to c emicals (C C) tec nolo  t at allo s t e direct con ersion of crude oil to i  
alue c emical products instead of traditional transportation fuels  C C elps refiners to tac le current 

mar et d namics and remain profita le

III. Indian Aviation Pavilion: osted  Indian il Corporation Ltd and ased on t e t eme of Indian
A iation sector and de elopment of Sustaina le A iation uel (SA )  t e Indian A iation Pa ilion focused on 
t e entire a iation ecos stem of t e countr  e Pa ilion attracted arious sta e olders suc  as Indian Air 

orce  Pra  Industries  Indian il S tan in  Ltd  M PL alon  it  oil mar etin  companies  Indian il  
arat Petroleum and industan Petroleum amon  ot ers  e pa ilion s o cased a cross section of Indian 

a iation industr  and depicted arious milestones of t e Indian A iation Sector includin  initiati es suc  as 
Sustaina le A iation uel  A AS 100 LL  ne  tec nolo ies in a iation  U A  CS  et fuel suppl  
landscapes  et fuel stora e and lo istics

IV. CGD Pavilion: osted  arat Petroleum Corporation Limited and ased on a t eme of transformin
car on footprint to as footprint  t e C  pa ilion s o cased India s t ri in  Cit  as istri ution (C ) 
stor  e pa ilion demonstrated o  t e C  ecos stem is positi el  impactin  li es in man  arenas and 
s o cased o  India is ma in  rapid pro ress to ecome a as ased econom  it  t e tar et of 
increasin  as consumption to 20  of its ener  mi   2030  e pa ilion as di ided into t ree ones  

one 1 s o cased a t pical end to end C  net or  to ena le isitors to isualise o  a C  net or  in a 
cit  or eo rap ic area or s  one 2 presented oot s of India s leadin  C  companies  one 3 pro ided 
a limpse into t e future of India s as ased econom  and a snea  pee  into t e u e opportunit  it 
presents for in estors

V. LNG EcoSystem Pavilion: osted  Petronet L  Limited  t e L  EcoS stem Pa ilion presented a 
ourne  of do nstream L  suppl  c ain in India ran in  from rin in  L  in lar e cr o enic s ips to 
unloadin  t e same at etties e uipped it  all t e sop isticated infrastructure  storin  into ons ore full 
containment cr o enic tan s  re asification and dispatc in  into t e ational as rid

VI. Make In India Pavilion: osted  En ineers India Limited (EIL) under t e ae is of t e Ministr  of
Petroleum  atural as  t e Ma e In India pa ilion s o cased t e capa ilities and capacities a aila le on 
Indian soil it  respect to desi n  en ineerin  manufacturin  and testin  of t e entire drocar on alue 
c ain

VII. Karnataka Renewables Pavilion: e pa ilion s o cased o  rene a le ener  ill meet alf of
arnata a s ener  needs  2030  and also pro ided information on ne  and upcomin  rene a le ener  

pro ects and to e plore arnata a s ourne  to ards clean ener  and droelectric po er eneration

VIII. Start-Up Pavilion: Acti e participation as also itnessed from promisin  clean ener  start ups it
t e potential to ele ate  inno ate and deli er first of its ind reen ener  tec nolo  and solutions across 
e  erticals  Around t ent  start up companies participated in IE  2023 and on t e asis of detailed 

discussion  presentation and clarifications on t e detail of t e companies  follo in  3 est companies ere 
selected for start up a ards  namel

i eta an  o otics P t  Ltd
ii Calic e P t  Ltd
iii  Pipeline Inte rit  Solutions P t  Ltd

IX. Rajasthan Renewables Pavilion: S o cased t e reen initiati es and polic  incenti es  a ast an
state in ene a le Ener  e State is lessed it  i  solar irradiation and oastin  lar e areas of 

arren land  emer in  as t e solar u  of t e countr

X. Assam Pavilion: Addressed ne  in estments and pro ects in Assam and also pro ided information 
ere po er distri ution pro ects offer unparalleled ro t  opportunities for ener  production  and 

impro ements to relia ilities of t e rid
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XI. The India Experience Zone: osted  7 oil and as PSUs (Indian il Corporation  industan Petroleum
Corporation  arat Petroleum Corporation  il and atural as Corporation  il India Limited  ail India Limited 
and En ineers India Limited) and Petronet L  limited  t e India E perience one s o cased India s ro t  
stor  and t e central role of ener  on its road to net ero  2070  Inno ati e tec nolo ies and upcomin  
pro ects ere s o cased as state of t e art displa

XII. Future Mobility Zone: As t e orld is set to e perience ad ancements in mo ilit  in t e comin  ears  India
for es a ead to pa e t e a  of t e Indian inte rated mo ilit  ecos stem  epictin  t e future  India s mo ilit  
pioneers  o ernment and senior sta e olders s o cased automoti e  automo ile re ulation  electrical 
e icle mar et  promisin  usiness models and connected mo ilit  tec nolo ies

or IE  2023 an essa  competition as conducted for sc ool students  C SE  en aluru on t e topic 
Ener i in  Life  e inners of t e essa  competition ere felicitated  on le Union Minister of Petroleum  
atural as and ousin   Ur an Affairs  S ri ardeep S  Puri

e e ent sa  an acti e participation of around 1 500 personnels from ma or oil and as PSUs (Indian il 
Corporation  industan Petroleum Corporation  arat Petroleum Corporation  il and atural as Corporation  

il India Limited  ail India Limited and En ineers India Limited) and Petronet L  limited  IE  also itnessed 
participation from pri ate oil and as pla ers suc  as eliance  P  a ara Ener  Cairn il  as  Essar il  

as E ploration and Production Limited amon  ot ers   Also  as a part of IPI student c apter initiati e  IPI 
supported participation of 20 students from 11 colle es in t e e ent  IE  presented an opportunit  for t e uddin  
professionals to interact  discuss and ain insi ts on t e on oin  ne  and upcomin  trends in t e ener  sector

e first edition of IE  2023 itnessed a total of 35 500  Attendees  4 400  conference dele ates it  29 
Ministerial  e note  strate ic  tec nical sessions and 280  spea ers  e e ent itnessed acti e participation 
from 130  countries  and 315  e i itin  companies displa ed t eir products and tec nolo ies in o er 45 500  

ross S m of floor space  Ac no led in  t e unprecedented possi ilities emer in  in ener  sector  t e ne t 
edition of India ener  ee  ill e eld in oa in 2024

 i li  



The Journal of Federation of Indian Petroleum Industry

50anuar Marc  2023  ol  22 Issue 1



Voice of Indian Oil & Gas Industry

51 anuar Marc  2023  ol  22 Issue 1

e i li ted t at t e ro t  of t e econom  ill e supported  pri ate consumption  i er cape  on 
infrastructure e pansion  credit ro t  to small usinesses and easin  of re ulations  e said t at t e ud et 
focused on 7 pillars i  Saptris i  Inclusi e e elopment  eac in  t e Last Mile  Infrastructure and 
In estment  Unleas in  t e Potential  reen ro t  and out  Po er  

Settin  t e conte t for t e session  Ms  eetu ina e  Partner  E  presented t e Pre ud et sur e  
anal sis and discussed a out t e industr  e pectations from t e ud et  S e t en presented t e e  
ta ea a s of t e Economic Sur e  as ell as mentioned t e de elopments related to irect ta  amendments   
S e elcomed o t s decision to increase cape  to s  10 la  crore as it ill attract more pri ate 
in estment  promote o  opportunities and t us attract economic ro t  S e furt er said t at it  fiscal 
deficit tar eted at 6 4  in  23  t e increase in o ernment in estment ill a e a positi e impact in terms 
of demand eneration and emplo ment opportunities in arious sectors  S e said t at currentl  o t s focus is 
primaril  on clean ener  transition and elcomed o t s initiati es on spendin  s  35000 crore for priorit  
capital in estments to ards ener  transition ic  ould elp in attainin  net ero initiati es

  u  nal i  

e Union ud et for t e ear 2023 24 as announced  t e on le inance Minister of India Smt  irmala 
Sit araman on 1 e ruar  2023  eepin  up it  IPI s lon  tradition  IPI or ani ed its fla s ip IPI Post 

ud et Anal sis 2023 session on 2nd e ruar  it  E  as t e no led e partner  e ud et session as 
attended  nearl  200 dele ates ( irtuall ) and as appreciated in terms of content  e er one  e 
o ecti e of t e session as to anal e t e recentl  presented Union ud et 2023 24 and ei  t e impact of 
t e ud et on t e Econom  and India s oil and as industr  e session as attended  man  senior 
di nitaries from across t e industr
In is openin  remar s  Mr  i e anand  irector ( inance  
ta ation and Le al)  IPI  elcomed all t e panelists durin  
t e ud et anal sis session or ani ed  IPI  e said t at 
t e ud et presented  t e onora le inance Minister is a 

ro t oriented ud et it  a lon  term ie  of social and 
infrastructure de elopment  e spo e a out some of t e e  
announcements i li ted in t e Economic Sur e  and 
Union ud et 2023 24  e mentioned t at India is on  a  

ro t    tra ector    as   India s   P  is pro ected to  ro   
in   real  terms    7   in  2022 23  and  6 6 8   in  2023 24

Ms  Uma I er  Partner  E  i li ted t e pro isions 
made under t e indirect ta  S e i li ted t at t e 
input ta  credit ould e denied in relation to CS  
e penses  urt er s e mentioned de elopments suc  
as  time limit prescri ed for filin  returns e ond due 
date  ma imum t ree ears from due date  oods and 
Ser ices a  et or  portal ecomes aut ori ed to 
s are consent ased information to ot er notified 
s stems  amon  ot er de elopments

e main i li t of t e session 
as t e Panel iscussion on 

Union ud et 2023 24  focusin  on 
t e outcome for oil and as 
companies in t e ne  ud et  e 
panel comprised of Mr  i e  

on aon ar  E ecuti e irector  
C  Mr  San a  aus al  C ief 

inancial fficer  I CL  Mr  ites  
aid  C ief inancial fficer  Cairn 
il    as   edanta  Ltd   and  Mr
arti e a u e  C ief inancial fficer  eliance P Mo ilit  Ltd  e panel discussion as moderated  

Ms  eetu ina e  Partner  E
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urin  t e course of t e discussion  t e panelists i li ted t e e  positi e outcomes of t e ud et in terms 
of allocation of cape  to ards ener  transition ic  ill ultimatel  elp in attainin  t e net ero o ecti es  

e panelists elcomed t e incenti es pro ided to ne  sources of ener  in t e Union ud et in order to 
lo er car on emissions and mo e to ards reen ener  transition  e e cise dut  concession pro ided to 
C  lended it  natural as  t e launc  of ational reen dro en Mission  ia ilit  as fundin  for 

atter  Ener  Stora e S stems it  capacit  of 4 000 M  and 500 ne  aste to ealt  plants to e 
esta lis ed are all elcome mo es to promote clean ener  urt er  to ensure reen mo ilit  t e 

o ernment as decided t at custom dut  ould e e empted from capital oods and mac iner  re uired to 
manufacture lit ium ion cells for atteries used in E s and also e tend su sides on E  atteries for anot er 
ear   is ill ensure furt er sur e in t e adoption of E s in t e countr

eli erin  t e closin  remar s at t e session  Mr  Pra een ai  eput  irector  IPI  said t at it  o t 
spendin  on infrastructural de elopment of s  10 la  crores  and focus to ards reen ener  Indian 
econom  can ac ie e its tar eted ro t  of 7   2023  In is concludin  remar s  e t an ed all t e 
panelists and t e su ect matter e perts for pro idin  t eir insi ts on t e Union ud et 2023 24 and its 
implications on t e oil  as industr  and t e econom  as a ole   

ina  n nlin  S u i  S    il  a  S

e ederation of Indian Petroleum Industr  ( IPI) in association it  E  or ani ed a e inar on nline 
securit  s stems for t e il and as Sector  on 18t  anuar  2023  e e inar as conducted in order to 
s ed a li t on t e importance of a in  sound and secure tec nolo  s stems to s ield companies from t e 
recent increase in c er attac s on t e perational ec nolo  ( ) of companies  e e inar itnessed 
an o er elmin  response it  participation of more t an 100 professionals or in  across t e oil and as 
alue c ain

Mr  i e anand  irector ( inance  a ation  Le al)  IPI 
e an t e session it  t e openin  remar s  e spo e 

a out t e recent trends indicatin  t at t e il and as 
companies a e s o n a drastic increase in implementin  
t e latest tec nolo  in t e e istin  s stems to monitor 
real time de elopments and to eep a trac  on production 
c cle  e mentioned t at as companies e in to 
incorporate more of tec nolo  e it it  re ards to 
production or e ploration  t e  are i l  e posed to 
c er attac  t reats  ence  a in  a sound and secure 
securit  s stem is of utmost importance for an  
or anisation

Mr  Sam it Sin a  Partner E  ( ec nolo  Consultin ) made a presentation on nline securit  s stems for 
t e il and as sector  e spo e a out t e re uirement of a in  ro ust c er securit  defence in t e critical 
infrastructure sector of our countr  ic  include t e il  as sector alon  it  Po er  Utilities  e critical 
infrastructure pla s an important role in t e econom  and ence is of crucial si nificance  C er attac s 
impact all t e facilities and operations across t e alue c ain ic  can cause a slo do n in production t at 

ould a e a domino effect on t e loss of income of t e or anisation  ot onl  ould it cause a reac  of 
confidential data ut more importantl  it ill affect t e a aila ilit  of s stems  ff late  t e attac s appenin  
are o ser ed to e more on t e safet  s stems of t e or anisations follo ed  on production s stems  ence 
eopardi in  uman life and t e en ironment

Mr Sin a t en concluded t e presentation  spea in  a out a 
olistic approac  in order to uild a c er secure culture it in 

an or anisation follo ed  conductin  a A session and 
erein e ans ered on arious ueries posted  our 

participants

Lastl  Mr  i e anand  irector ( inance  a ation  Le al)  
IPI t an ed t e E  and IPI team o or ed ard to ma e 

t is e ent successful  e t an ed t e attendees for t eir acti e 
and interacti e participation durin  t e e ent  
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Mr   ris na umar as ta en o er as t e C airman and Mana in  irector 
of arat Petroleum Corporation Ltd ( PCL)  on 17t  Marc  2023

Mr  ris na umar is an Industr  eteran it  di erse leaders ip e perience across 
usinesses and functional domains in is 36 ear ourne  at PCL  e as een at 

t e core of PCL s pioneerin  or  in re olutionisin  t e do nstream fuel retailin  
industr  in t e countr  e as lead t e or anisation s customer centric entures 
into con enience retailin  premium fuels and also een t e one to introduce ne  
tec  and di ital initiati es in t e compan  a first in t e Indian il Industr

 i na u a  a   a  ai an an  ana in  i   

Mr  ris na umar as de eloped and nurtured innin  rands li e Petro Card  Smart leet  Speed  In  ut  
ic  a e een si nificant contri utors to PCL s differentiated customer alue proposition in t e 

mar etplace  reinforcin  t e Pure for Sure customer promise  

Prior to is ele ation to t e oard  as t e ead of PCL s Lu ricants usiness  e spear eaded rand MA s 
a ressi e ro t  in t e domestic and international mar ets  and in t e e pansion of t e product portfolio to 
co er ne  and emer in  industrial  a ricultural  passen er and commercial e icle se ments  e also 
c ampioned t e e pansion of t e ser ice dimension of t e MA  rand  MA  ui  for uic  oil c an e for 2

eelers ic  as since een adopted  millions of customers  

e is an Electrical En ineer from I  iruc irapalli and as done is Masters in inancial Mana ement from 
amnalal a a  Institute of Mana ement Studies  Mum ai  

NEW APPOINTMENTS

Ms  Sus ma a at  E ecuti e irector asin Mana er  Assam  Assam Ara an asin and S   
E ploration  as ta en o er t e c ar e of irector (E ploration)  C from 1 anuar  2023

An industr  eteran it  33 ears e perience and E ploration Mana er par e cellence 
it  di erse professional and industr  e pertise  s e rin s it  er a ric ness and 

di ersit  of perspecti es t at ill enefit t e or ani ation in its e ploration strate ies

As asin Mana er of A AA asin  er d namic efforts catal ed se eral ne  
tec nolo ies  some of t e note ort  ones are  ode ased Seismic ata Ac uisition 
s stem  Passi e Seismic omo rap  (PS )  Air orne drocar on Sensin  Sur e  
(A SS) ic  are of paramount importance for eolo icall  comple  and lo isticall  
difficult terrains of Assam Ara an old elt areas  

r r r r

A Post raduate in eolo  s e as an International Certificate Pro ram in usiness Mana ement  course 
at ASCI  dera ad and at acult  of Economics  Uni ersit  of L u l ana ( ELU)  Slo enia  in 2014  under 
t e ae is of PE

er isionar  or  on Plannin  Monitorin  E aluation  enc mar in  of  Pro ects in an Inte rated 
ational il Compan  presented at ASCI dera ad and Process  Parameters  ri er for urt erance of 

E ploration In estment  presented at IPI  Concla e 2019 ere idel  acclaimed  t e E P fraternit
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Mr  o it umar A ra ala assumed c ar e as irector ( inance) of C ennai 
Petroleum Corporation Ltd  (CPCL) on 01 03 2023

Mr o it umar A ra ala is a C artered Accountant and olds a Masters e ree in 
usiness Administration ( old Medalist) from a ier Institute of Mana ement  
u anes ar  e started is career in Indian il Corporation in 1997 and as a 

multi unit e perience a in  or ed in efineries of I CL in u a ati  Paradip  
adodara and Mat ura  e as more t an ten ears of e perience in Corporate 
inance  e as eam Lead for multiple C an e Mana ement assi nments in 

I CL  

Prior to oinin  CPCL  e as C ief eneral Mana er ( inance)  usiness e elopment i ision  I CL 
Corporate ffice  e  el i

r r r r r

San a  u u i in   a  i  inan   u ali a  R in  

Mr  San a  C oud uri as oined umali ar  efiner  Limited ( L) as 
irector ( inance) on Marc  1  2023

Prior to oinin  t e L oard  e as or in  it  il India Limited ( IL) as 
E ecuti e irector ( inance  Accounts) and oldin  additional c ar e of 
E ecuti e irector (Corporate Affairs)  Mr. C oud uri is a finance professional 

it  ide ran in  domain e perience of o er 30 ears in t e il and as 
Industr  a in  eaded t e finance function in upstream operations  pipeline 

usiness  and reen field e ploration pro ects in India and o erseas  e also 
as e perience of eadin  corporate finance  ud etin  ta ation  

mana ement accounts  and financial reportin  

e as C airman and irector P IL as Pri ate Limited  a oint enture et een IL and PCL for C  
and cit  as distri ution usiness  e also eld strate ic leaders ip roles in IL s o erseas su sidiaries as a 

irector in il India International Pte Ltd  Sin apore  il India International  et erland and il India 
(USA) Inc

Mr  San a  C oud uri  is a fello  mem er of t e Institute of Cost Accountants of India and t e ounder 
C airman of its ulia an C apter



STATISTICS
INDIA: OIL & GAS

DOMESTIC OIL PRODUCTION (MILLION MT)

% of Total
Onshore ONGC 5.9 6.0 6.1 6.1 40.1

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

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

Total 
Domestic 
Production

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

Total 
Domestic 
Production

36.0 35.7 34.2 32.2 100.0

Source : MoP&NG/PPAC

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

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

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

Indian Oil Corporation Ltd. Bharat Petroleum Corp. Ltd.
Mumbai 12.00
Kochi 15.50

7.80

JV Refineries
11.30HMEL

JV Total

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

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

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

5.9
2.9
6.2

15.1
14.2
0.0
1.1

15.4
30.5
20.2

2.9
7.4

30.5

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

1555

2021-22 
(P)

5.8
3.0
6.3

15.1
13.6
0.0
1.0

14.6
29.7
19.5
3.0
7.3

29.7

January - March 2023  Vol. 22 Issue 1

Voice of Indian Oil & Gas Industry

April  -  22 (P)

4.5
2.4
4.3

10.2
0.0
0.7

22.1
14.7
2.4
5.0

Total



CRUDE PROCESSING (MILLION MT) 

Source : MoP&NG/PPAC

CRUDE CAPACITY VS. PROCESSING
Capacity On  

01/01/2022 Million MT
% Share Crude Processing  

April-  22 (P)
% Share

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

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

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

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

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

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

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

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

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

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

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

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

BORL 6 36 6 71 5 71 7 91 6 19 7 41 --

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

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

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

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

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

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

January - March 2023  Vol. 22 Issue 1



PETROLEUM PRICING

OIL IMPORT - VOLUME AND VALUE

OIL IMPORT - PRICE USD / BARREL

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

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

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

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

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

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

Total istillates  MMT 196 9 206 8 211 1 211 7 186 3 200 7 154 8
 istillates Production 

on Crude Processin 79 1 80 6 80 5 81 7 82 4 81 7

20  20 20 20 20 2020 2 202 22 (P) April . 22 (P)

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

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

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

67 0 64 5 70 0 70 7 75 5 74 7 79 5

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

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

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

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

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



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

CRACKS SPREADS ( / BBL.)

DOMESTIC GAS PRICE ( /MMBTU)
Period Domestic Gas Price 

(GCV Basis)
r r r H
temp, High Pressure Areas

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

Source: MoP&NG/PPAC/OPEC

April 20 - September 20 2.39 5.61

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

October 21 - March 22 2.90 6.13

The Journal of Federation of Indian Petroleum Industry

April 22 - September 22 6.10 9.92

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

58.1 67.8 75.3 67.0 47.5 89.7 111.1

47.1 56.3 65.4 55.1 43.9 79.9 79.8

58.4 69.2 83.9 70.4 45.8 87.3 131.6

0.05 58.9 69.8 84.1 74.1 50.0 90.2 140.9

47.0 55.8 69.3 60.3 44.6 78.1 96.5

47.6 56.4 69.9 60.5 44.8 79.2 78.1

20 20  20 20 20 2020 2 202 22 (P) April . 22 (P)

Gasoline crack

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

Diesel crack

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

23 - 23 8.57 12.12
October 22 - March 23 8.57 12.46
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GAS PRODUCTION
2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 (P) il   

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

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

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

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

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

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

  (P) April Dec.  (P)
17059 18553 19597 18532 16972 15874 11654
2412 2365 2207 2123 1930 2190 1728

5520 5007 4235 3549 3147 9307 7712
Total 21094

AVAILABILIT  FOR SALE

   (P) April Dec.  (P)
49677 53364 54779 58091 54910 59277 41488
24991 25925 26039 24204 22049 27371 21094
24686 27439 28740 33887 32861 31906 20394

CONSUMPTION (E CLUDING OWN CONSUMPTION

2016-17 2017-18 2018-19 2019-20 2020-21 (P) 2021-22 (P) April-Dec. 22 (P)
30848 31731 32058 30257 27785 33131 25267
24686 27439 28740 33887 32861 31906 20394
44.5 46.4 47.3 52.8 54.2 49.1 44.7

Total Gas Consumption* 55534 59170 60798 64144 60646 65037 45661

GAS IMPORT DEPENDENC

Source: MoP&NG/PPAC

il   

il   



Qty. in MMSCM
Source:PPAC

SECTOR WISE DEMAND AND CONSUMPTION OF NATURAL GAS

CGD INFRASTRUCTURE

Source: PPAC/Vahan

As on 
31st March 

2019

As on 
31st March

2020

As on 
31st March

2021

As on 
31st Jan

2023

PNG

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

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

CNG

CNG 
Stations

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

CNG 
Vehicles

33.47 lakhs 37.10 lakhs 39.55 lakhs 50.10 lakhs

As on 
31st March 

2022 

93,02,667

34,854
13,215

4,433

44.09 lakhs
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MAJOR NATURAL GAS PIPELINE NETWORK As on 31.12.2022

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

Capacity 167.2 43.0 85.0 20.0 2.4 3.5
Partially

commissioned#

Length 4,777 282
Capacity

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

construction

Length 5,0 5 100 1,14
Capacity 3.0

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

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

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

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

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

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

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

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

Nature of pipeline GGL DFPCL ONGC GIGL GITL Others* Total

Operational Length 73 42 24 14,4 9

Capacity 5.1 0.7 6.0

Partially

commissioned#

Length 1,255 365 0

Capacity -

Total operational length 73 42 24 5 365 0 9

Under

construction

Length 1,077 1,666 2, 15 2

Capacity -

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

EXISTING LNG TERMINALS
Location Companies Capacity 

(MMTPA) As on
01st Mar. 23

Capacity Utilisation 
(%)  

April-Jan 2023 
Dahej Petronet LNG Ltd 17.5 78.2

Hazira Shell Energy India Pvt Ltd 5.2 37.5

Dabhol* Konkan LNG Ltd 5 34.3

Kochi Petronet LNG Ltd 5 18.3

5 13.1Ennore Indian Oil LNG Pvt Ltd 

Mundra GSPC LNG Ltd 5 17.1

Total Capacity 42.7 MMTPA 

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

2022 - 2 3  WORLDWIDE ACTIVE RIG COUNT

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

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

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

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

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

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

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

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

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

8 Chandigarh University Mr. Satnam Singh Sandhu Chancellor

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

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

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

12 Decom North Sea Mr. Will Rowley Interim Managing Director

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

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

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

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

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

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

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

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

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

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

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

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

25 IHS Markit Mr. James Burkhard Managing Director

26 IIT (ISM) Dhanbad Prof. Rajiv Shekhar Director

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

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

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

30 Indian Oiltanking Ltd. Mr. Rajesh Ganesh Managing Director

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

32 Indraprastha Gas Ltd. Mr. Sanjay Kumar Managing Director

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

34 Invenire Petrodyne Ltd. Mr. Manish Maheshwari Managing Director

35 IPIECA Mr. Brian Sullivan Executive Director

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

56 Shell Companies in India Mr. Nitin Prasad Chairman

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

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

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

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

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

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

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

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

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

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

SHARED VISION

FEDERATION OF INDIAN PETROLEUM INDUSTRY

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

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

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

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

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

For more details 
kindly visit our website 

www.fipi.org.in

Follow us on:
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3rd Floor, PHD House, 4/2, Siri Institutional Area,
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