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ear Mem ers

As I l k a k at the ast arter t  rite this 
se ti n  the rld t da  a es the hallenge  
se ring a ess t  a rda le energ  ithin the 
rame rk  nati n s limate g als and 

envir nmental s staina ilit .  he gl al energ  
lands a e has een radi all  resha ed sin e the 
R ssian invasi n  kraine n th Fe r ar  

r m ting g vernments  sinesses and ther 
rgani ati ns t  red e their de enden e n 

R ssian energ . he nati ns a r ss the rld have 
started t  ri riti e  r viding greater energ  
se rit  and s staina ilit .

he invasi n  kraine is a h manitarian risis 
having tragi  nse en es all ver the rld  
es e iall  r sinesses and h seh lds dealing 

ith energ  sh rtages  re rd ri es  market 
v latilit  s l  hain disr ti n and ides read 
in lati n.  iting the a rementi ned reas ns have 

r elled the rld ank t  t its estimate r 
gl al G  gr th r FY -  t  . . 

he gl al energ  sit ati n has een adversel  
a e ted d e t  the ng ing ar. he rent r de 
and I r de t res have een trading a ve 

 er arrel in the rrent arter n the a k  
all in R ssian e rts and demand re ver  in 
hina. Amidst the s l  sh rtages  the 

G vernment  India el med the ann n ement 
 the Internati nal nerg  Agen  r lle tive il 

st k release   milli n arrels and  t  
release  milli n arrels r m its trategi  

etr le m Reserves  ver the ne t  m nths  t  
alm rising gl al el ri es.

hile the r ean ni n  is deli erating n 
red ing de enden e n R ssian il and gas  India 
is ste ing  its r hase  R ssian il at 
dis nted ri es. India s energ  needs are 
en rm s  ith  dail    ns m ti n      ar nd   

milli n arrels and a re ining a a it    
MM A. Ar nd   its energ  needs are met 
thr gh im rts and in reasing il ri es have a 
devastating e e t n the ntr s e n m  ith 
large de i its and rising in lati n halting the 
e n mi  re ver . h s  ith ing dis nted 
R ssian il  India has alked a ine line  tr ing t  

alan e its relati nshi  ith the est and ith 
R ssia  ith h m it has dee  hist ri al and 
strategi  ties.  F rther  this risis als  a ts as a 
atal st r India t  ntin e its e rts t  in rease 

rene a le energ  generati n and ad ti n  
ele tri  vehi les essential r energ  se rit  and the 
sel -relian e sh.

As ar as India is n erned  the rld ank has t 
India s e n mi  gr th re ast r the rrent 
is al t  .   as rising in lati n  s l  hain 

disr ti ns and ge liti al tensi ns ta er re ver . 
igh in lati n r m ted the Reserve ank t  raise 

the en hmark interest rate t  .   and ash 
reserve rati  t  . .

A rding t  the re ent rld Oil O tl k  
li ati n  Organisati n  etr le m rting 
ntries O  the il demand in India is 

e e ted t  rea h ar nd .  milli n arrels er 
da  in  as m ared t  .  milli n arrels er 
da  in . he res m ti n  m ilit  and ther 
e n mi  a tivit  has stim lated ent-  demand 
and hel ed r e ted il demand t  gr  r the 

rrent ear. F rther  the g vernment has red ed 
e ise d t  n etr l and diesel t  address 
m nting in lati nar  ress re and enhan ed 
s sidies r king gas r armers t  Rs  t  

ver nine r re ene i iaries  the radhan Mantri 
ala Y ana. hese a t rs are e e ted t  sh  a 

s rt in demand r il and gas in the ntr  r FY 
- .

From the Desk of the 

     Director General
Greetings from the Federation of Indian Petroleum Industry (FIPI)!
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In the Indian nat ral gas se t r  the stream gas 
r d ers have re eived higher realisati ns as 

d mesti  nat ral gas ri e in reased r m A ril st 
hi h ill e valid till e tem er   making it 

the highest sin e . he ri e  gas r d ed 
r m the n minati n ields  li  se t r ONG

OI  has een in reased t   .  er mm t  
r m  .  er mm t  and r the di i lt ields  

the eiling ri e has een in reased t   .  er 
mm t  r m  .  er mm t  n Gr ss al ri i  

al e G  asis.

It is ver helming t  see that India is e editi sl  
m ving r ard n its energ  transiti n rne  and 
in this regard  I ld like t  mmend the 
initiatives taken  the G vernment r a sh 
t ards energ  transiti n. In this regard  a tate 
evel teering mmittees r nerg  ransiti n 
ith rin i al e retaries  er and Ne  and 

Rene a le nerg  e artments  rans rt  
Ind stries  sing and r an A airs  Agri lt re  
R ral evel ment and li  rks e artments  
et . as its mem ers  ill e set  t  rk n the 
ann al strateg   energ  transiti n en m assing 
em hasis t ards additi n  rene a les 
rene a le energ  t  the ele tri it  generati n mi  

t  meet the nati n s ever-in reasing demand r 
ele tri it  r m ti n  energ  e i ien  m re se 

 i els and green h dr gen. 

F rther  G vernment s a r val n amendments 
related t  Nati nal i el li   is a el me 
ste  r India s il and gas se t r.  India has alread  
a hieved the target   ethan l lending in 

etr l  ive m nths ahead  the targeted timelines 
 N vem er  . he G vernment stan e n 

advan ement  ethan l lending target   
lending  ethan l in etr l t  Y -  r m 

 ill attra t devel ments  indigen s 
te hn l gies hi h ill ave the a  r Make in 
India drive  generate m re em l ment and give an 
im et s t  rime Minister s visi n  India 

e ming energ  inde endent   .

F rther  the n ra le Minister  etr le m  
Nat ral Gas and sing  r an A airs  Mr. 

ardee  ingh ri and Minister  Mines and 
nerg   ra il d ring the m nth  A ril   

re gni ed the im rtan e  the r st investment 
in the ra ilian il and gas se t r made  Indian 

m anies and rea irmed their mmitment t  
sa eg ard e isting investments  hile en raging 

rther ilateral investments. he t  sides agreed 
t  rk t ards devel ing an Indian- ra il 
Allian e r i energ  and i els. 

An ther energ  ind str  read  r take-  is 
h dr gen. he n ra le ni n Minister r 

er and Ne  and Rene a le nerg  and German 
Minister r n mi  A airs and limate hange 
signed a int de larati n  Intent n Ind - 
German Green dr gen ask F r e t  strengthen 
m t al erati n in r d ti n  tili ati n  
st rage and distri ti n  Green dr gen 
thr gh ilding ena ling rame rks r r e ts  
reg lati ns and standards  trade and int R  

r e ts. lessed ith a ndant rene a le energ  
tential and e erien e  im lementing 

rene a le energ  r e ts  India an r d e l -
st Green dr gen t  r gressivel  de ar ni e 

a range  ind str  se t rs  and als  e rt it t  
meet gl al demand. 

ring the arter  FI I had rgani ed vari s 
kn ledge sharing events and e inars vering 
as e ts related t  nerg  transiti n  

e ar nisati n  staina le Aviati n el et  the 
details  hi h are resented el .

On th A ril   FI I rgani ed a e inar here 
e erts r m A ens delivered le t re n staina le 
Aviati n F el AF . he e inar ssed n 
vari s te hn l g  ath a s r staina le 
Aviati n F el r d ti n t  r m te the e tives 

 greenh se gas emissi n red ti n  im rt 
de enden  red ti n  generating em l ment  
and r viding etter rem nerati n t  armer. he 

e inar itnessed arti i ati n   
r essi nals rking a r ss the il and gas val e 
hain.

On th A ril   FI I rgani ed an e l sive 
e inar n Gas- dr gen lending  aimed at 

sharing  kn ledge r m vari s gas-h dr gen 
lending initiatives. Mr. harles ere - t re  
r e t ead  r gressive energ  .  highlighted 

the ma r devel ments  the e l  r e t  
. . Mr. Ash  inghal  - GAI  has highlighted 

vari s lending r e ts initiated  vari s 
m anies in India in l ding GAI . Mr. van 

Re ni ek  Nati nal Rene a le nerg  a rat r  
NR  .  rie l  inted t the devel ment  

dem nstrati n  and r gress  the lend r e t 
 . . he sessi n itnessed an ver helming 

arti i ati n  ver  arti i ants a r ss the 
il and gas val e hain in the ntr .

On th A ril   the G  el desk n the 
dire ti n  Ministr   etr le m  Nat ral Gas 

rgani ed a virt al meeting ith the G  
e s stem s man a t rers and s liers  eing 
the st  its kind. he main aim as t  nderstand 
the rrent s enari   demand  l   
e i ment  ertaining  t   G   Ind str .  he   

G   e t r  in  India  r mises  an  interesting  and 
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nsistent rt nit  r gl al as ell as l al 
e i ment O Ms t  invest nder Make in India  
s heme. he G  el desk is s rting all the 

G  entities in a ig a  and is la ing a r ial 
r le r aster res l ti n  G  entities  iss es 

nder the g idan e  M NG.

On rd A ril  FI I  t dent ha ter has 
rgani ed e hn Altar Resear hers  est .  ith 

the theme Reinventing il and gas Ind str  r 
nerg  ransiti n  held at  Gandhinagar. Mr. 
  N astri  ire t r Oil re ining  Marketing  FI I 
arti i ated as a hie  g est and shared his vie s 
n the theme ith the st dents and the 

a ademi ians.

FI I al ng ith the nerg  and limate Initiatives 
iet  N I  a n n- r it entit  has rganised 

the th editi n  Gl al Re ining  etr hemi als 
ngress GR  n - th Ma   at Ne  elhi. 

his ear s theme as Agilit   Inn vati n r 
nstream Resilien e  staina ilit   ellen e . 

he GR   r ght t gether h ndreds  
li  makers  asset ners  li ens rs  ntra t rs  

te hn l g  ma rs and e i ment s liers r m 
gl al rgani ati ns t  e l re ne t generati n 
d nstream rt nities hilst lla rating n 
emerging  t re risks a r ss ind str  markets.

On th ne   FI I rgani ed an e l sive 
e inar n nerg  ransiti n  e ar ni ati n - 

R le  NG  A li ati n  . r Ra  e  
e ari  hie  ientist R  in Gr  Resear h  
e hn l g  etr nas em hasised the e tive  

the  as a via le O  mitigati n ti n and its 
l ng-term tl k in de ar ni ing the energ  
se t r. r. A  al an  rmer M   O  etr net 
NG  detailed a t the r le  Nat ral gas and 
NG in the energ  transiti n. he e inar itnessed 

intense arti i ati n.

FI I is rrentl  arr ing t an ind str  st d  n 
merging dr gen Market and its O rt nities 

in India  there  assessing the h dr gen market 
tential in India.

ring the last arter  FI I has als  nd ted 
vari s mmittee meetings ith r ind str  
mem ers t  dis ss the relevant iss es ertaining 
t  the il and gas se t r and have een 

ntin sl  rking t  address their iss es ith 
the Ministr  Reg lat r and ther stakeh lders r m 
time t  time.

he h dr ar n se t r has ntri ted 
en rm sl  t  gl al e n mi  r gress  the 

ntr  ver the last de ade. ith ne  and 
emerging energ  ti ns  India an nl  m ve 
ahead t ards leaner and m re s staina le 
envir nment. e irml  elieve that Indian il and 
gas se t r al ng ith ther l - ar n ti ns ill 
get r gressivel  entren hed in the energ  mi  ith 
a r riate li  a king. O r Indian il and gas 
ind str  is ntin sl  ev lving and reinventing 
themselves t  la  a lead r le in r viding e i ient  
lean and green energ  s l ti ns r all st mer 

segments and sinesses a r ss the ntr .

As the entire ntr  l ks r ard t  ne  
eginning  I ass re  that FI I ill al a s e at 

the re r nt illing t  deli erate n ind str  iss es 
and s ri ting the gr th st r   Indian il and gas 
ind str .

ishing  the ver  est

Gurmeet Singh



Summary

his st d  is s n estimati n  ermea ilit  
sing ireline l g data  a l ing ma hine learning 

te hni es. In this st d  asi  l g data like gamma 
ra  GR  ne tr n l g r sit  and densit  l gs are 
taken int  a nt r sandst ne reserv ir in ne  
the ields  India t  estimate ermea ilit . R k 
t ing is als  in r rated as in t data. i erent 
regressi n m dels ere re ared and res lts ere 

m ared. It as nd that Rand m rest 
Alg rithm is giving est res lts am ng di erent 
meth ds m ared.

e ords
Porosity-permea ility, Data analytics, AI

Introduction

he r sit  and ermea ilit   r ks is im rtant 
in determining hi h r ks ill make a g d 
reserv ir. A r k that is th r s and ermea le 

ld make a g d reserv ir r k as it all s il 
and gas t  m ve thr gh the res in the r k 
l ser t  the s r a e here it an e e tra ted.
ermea ilit   r s media is s all  e ressed as 
n ti n  s me h si al r erties  the 

inter nne ted re s stem s h as r sit  and 
t rt sit . ermea ilit  val es de end n e e tive 

r sit  h ever  it is n t sim le t  determine the 
a r riate relati nshi . It ld re ire a detailed 
kn ledge  si e distri ti n and s atial 
arrangement  the re hannels in the r s 
medi m.  r s s stems an have the same 

r sities t di erent ermea ilit . 

Porosity - Permeability Prediction using Artificial Intelligence 
Enabled Methodologies

A ril - ne   l.  Iss e 
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Oil and Natural Gas Corporation Limited
Institute of Reservoir Studies

Anoop Singh
hie  Ge h si ist

One  the m st idel  a e ted and sim lest 
m del r the ermea ilit - r sit  relati nshi  is 
the en - arman  m del en   

arman  .

Pramod Azad
hie  Manager Res

Gaurav Mishra 
e tive ngineer Res

here
 is the r sit   the ed r re l g  ra ti n
 is average diameter  sand grains mm  

 is a s l te i.e. single hase  ermea ilit  m
 is the r rti nalit  and nit  a t r m   mm

r er r sit - ermea ilit  m deling  reserv ir 
r k t ing and in r rati n  h dra li - l -

nits are r ial arts  an integrated reserv ir 
hara teri ati n  m deling and d nami  sim lati n 

st d . hese ntr l the alit   a reserv ir m del 
ith e e t n ells r d ti n ehavi r and 
redi ti n er rman e.

Challenges in deriving Porosity-Permeability 
Relationship

r sit  r m l g res nse s h as densit  r vides 
a ntin s re resentati n  re v l me as 

n ti n  de th in a ell  hi h an e ali rated 
ith re anal sis data. O taining a ntin s l g 
 ermea ilit  is n t as straight r ard as there is 

et n  means  l gging ermea ilit . hile -
derived ermea ilit  val es are se l in ali rating 
d nami  m dels  the  nl  re resent an average 
val e ver the radi s investigated  the test and 

ill n t readil  rrelate t  ermea ilit  val es 
derived r m  re  es e iall  here there are lateral



and verti al ermea ilit  variati ns ithin the reserv ir. It is  h ever  ssi le t  tain a de th ntin s 
ermea ilit  estimate  deriving a ree regressi n alg rithm kn n as the r erm trans rm n ti n  
hi h de ines h  the ermea ilit  varies as a n ti n  r sit . h rrelati ns are t i all  derived 

em iri all  r m ver rden rre ted re derived r sit  and ermea ilit  data. General r - erm trends 
are ar t  s attered t  e sed. ever  etter r - erm trends an e tained  se  r k t ing t  
identi  s ita le anal g es.

I  the reserv ir  interest is h m gene s  ith similar re net rk ge metr  the ermea ilit  redi ti ns 
via this a r a h ma  e err r ree even ith a single n ti n itted r the entire reserv ir. ever  

redi ti n ina ra ies are ten large in t i al sandst nes  and the err rs in redi ted ermea ilit  
mm nl  range a r ss rders  magnit de. he reas n r this is that ermea ilit  is n t e l sivel  

determined  re v l me  t is als  ntr lled  ther varia les s h as net rk hannel t rt sit  re 
thr at ge metr  et .  hen e the need r r k t ing arises. ermea ilit  redi ti n r reserv ir 
hara teri ati n relies n nderstanding the a t rs that ntr l reserv ir heter geneit . eh et al.  .

Why Machine Learning Approach for poro-perm prediction

It is  great im rtan e r ge s ientist t  devel  a ermea ilit  regressi n m del that e hi its high 
a ra  r stness  m tati nal e i ien  and trans aren . Ge s ien e data  s r ed r m l g data r 
e am le  is m le  n nlinear  and ntains a great deal  n ertaint . F rtherm re  the data are ll ted 

ith n ise a sed  meas rement err rs.

Reserv irs ith high degrees  heter geneit  re le t n nlinear s stem-identi i ati n r lem  hi h is a 
r ial t m le  r lem. here have een several lished st dies n m deling ermea ilit  n the asis 
 em iri al rrelati ns m ltilinker regressi n M R  m ltila er er e ti n M  and  ne ral net rks 

FNNs  N. . ingh   ang et. Al.  ang et al.  dd   aghavi . One  the main 
sh rt mings  em iri al m dels is that the  are nstr ted  sing all the availa le data  and redi ti n 
a ra  is g d ithin the in t data set. here re  these m dels have r generali ati n a a ilit . 
Alth gh M R m dels er rm etter n nseen data data n t in l ded in the training art  the r ess  
the  tend t  verestimate l  val es and nderestimate high val es  sh ing their nsistent hara teristi   
averaging the entire data t  ield reas na le val es r statisti al indi at rs Al-Ana i et al. . hese 
dra a ks an lead t  signi i ant err rs hen m deling ermea ilit  in heter gene s reserv irs. 

Modeling Workflow

he ll ing rk l  Fig re  has een ad ted irst in ma ing the r lem as ma hine learning 
r lem and then s lving it tili ing the ma hine learning alg rithms and t ls.

he rnal  Federati n  Indian etr le m Ind str

A ril - ne   l.  Iss e 

igure   igh Level ork low  Implementation o  Machine Learning Ena led 
Methodologies
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Reservoir/Field Selection for Study

 a l  data anal ti  in r sit  ermea ilit  relati n data  ne  the ields  India has een taken. In all 
the ells drilled in the ield m lete set  l g data is re rded. tensive ring has een d ne in reserv ir 
interval and R A R tine re Anal sis  data has een generated.

Data Visualization
l rat r  data anal ti s as 

arried t t  generate 
m lti le vis ali ati ns t  get 
ma im m insight int  the data.

he  l ts sh  the 
distri ti n  n meri al data 
and ske ness thr gh 
dis la ing the data artiles. 

 l ts sh  the ive-n m er 
s mmar   a set  data  
in l ding the minim m val e  
irst ent - ive er ent  

val es  artile  median  third 
event - ive er ent  the 

val es  artile  and ma im m 
s re.

igure  ork low

Data available
 a l  data anal ti  as a m lete 

set  l gs  inter reted res lts like -
la  ater sat rati n and availa le 

re data as taken. hese data as 
r ess and m ined a rding t  

de th and a ta lar data str t re as 
re ared. ata as l aded in the 
th n r e t reated r the st d  in 

 rmat. he statisti al details  
in t data is given el .

igure  Box plot o  di erent parameters plotted against di erent wells

ari s m inati n  l t ere dra n t  see the relati ns et een di erent varia les Fig re . he r ss 
l t  r sit  ermea ilit  l t l red ith la  and ermea ilit  densit  l t l red ith e e tive 

r sit  are sh n in ig re  and .
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he ide s read in the r - erm r ss l t indi ates heter geneit   the reserv ir. As evident r m l t  n  
single r sit - ermea ilit  trans rm an e a lied t  this s attered data r a t ring the heter geneit   
the reserv ir.

 address the heter geneit  en ntered in the reserv ir  R I ased a r a h has een sed r ermea ilit  
m delling Re    R k t ing as an e e tive t l r ermea ilit   ater sat rati n m delling  G. G  
et al . R k alit  inde  R I  is a te hni e  lassi ing the alit   the reserv ir in terms  its r d i ilit . 

here                                      
           RQI= 0.0314 * SQRT (K/PHI)

here  is ermea ilit  in m  and I is r sit  in ra ti n.  N rmali ed r sit  inde  N I  is al lated as

igure  Porosity vs permea ility cross plot 
coloured with VCL

igure  Permea ility vs Density cross plot 
coloured with e ective porosity

In this a er e have m di ied the F I rm la t  make it 
an integer  r nding it t  nearest integer.  N  as sh n 
in r ss l t et een R I vs N I l red ith F I  s me 
l stering in terms  F I ld e seen.

M st  the data in a ve l t lies in the F I 
val es less than . his an als  e seen r m 
hist gram  F I. 

igure  Cross plot etween RQI & NPI coloured 
with I

igure  istogram o  I
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A ter rem ving data ith F I  e ld learl  see r t e  r k t es emerging in R I vs N I r ss l t.

h s  the F I and R I ere in l ded in 
the data. in e  ermea ilit  as 
in l ded in R I  it as dr ed.  
inal in t data r rther anal sis had 

ll ing l mns.

Model Fitting:

A n m er  m delling meth ds are availa le. 
e ending n r lem statement and in t 

data set ever  alg rithm serve di erent r ses. 
i erent M dels ere tried r m del itting vi  
inear Regressi n  inear Ridge  inear a esian 

Ridge  er Regress r  ass  Regress r  agging 
Regress r  Rand m F rest Regress r  Ada st 
Regress r  rt ve t r Ma hine

igure  RQI vs NPI

igure  linear 
relation etween 
RQI and NPI or 
di erent I

In this anal sis  F I as taken as In t al ng ith l g data and R I as the t t that e anted t  redi t 
ased n s ervised learning. F I ann t e treated as n meri al varia les s  it as nsidered as ateg ri al 

varia le. One- t n ding as d ne t  nvert F I int  l mns and the in t data as n rmali ed.

Model Evaluation and Final Model Selection

he M del as itted ith rain dataset. -F ld 
r ss validati n ith  s lit as sed n training 

data t  generate s re r all the regress rs. 
Rand m rest regressi n gave the highest val e 

 R  r training data and test data. 

igure  Score or all the regressor

A ter er- arameter t ning  the redi ted 
R I vs A t al R I is given in the Fig re . M st 

 the data ints are alling n nit sl e line.

he redi ted R I is then nverted t  
redi ted ermea ilit  and the res lts are 
l tted in Fig re . 

Prediction from Random forest 

Figure 12: Actual Vs Model Predicted RQI
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 a l  this te hni e in stati  m deling  
ll ing ste s are needed.
sing in t data t  devel  a M  lassi ier r

lassi ing in t data in terms  F I 
lle t l g data  all the ells. sing lassi ier

al late F I
Add F I l mn int  in t data. sing ne h t-

en ding t  en de the F I data.
he rmatted data is then s aled and ed t  the

m del t  redi t the R I val es.
Fr m the redi ted R I val es  redi ted
ermea ilit  an e al lated.

he ell ise ermea ilit  data an then e sed
t  late the ermea ilit  in  grid.Figure 13: Model predicted vs original data

redi ted ermea ilit  vs re ermea ilit  is given 
in the Fig re  el .

Figure 11: Predicted permeability vs core permeability

Conclusion

his st d  as taken t  dem nstrate the se  AI 
in esta lishing the r sit  ermea ilit  relati ns. 

asi  l g data ere taken as in t t  ild a 
m del.

R I as sed as an t t arameter. M del as 
re ared ased n di erent s ervised learning 

alg rithm. It as trained and arameters ere 
t ned t  ine-t ne the m del. A ter ine-t ning the 
m del  the R I as redi ted and m ared ith 
a t al R I.

he Meth d l g  sed here an e a lied t  
reserv ir  having s i ient n m er  training 
data. On e the m del is trained  the m del an e 

sed t  redi t ermea ilit   taking nl  asi  
l g data as in t.
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Introduction

O ati nal N ise Ind ed earing ss and 
h le d  i rati ns are the mm n ha ards in 

m dern ind stries. hese ha ards are a a se  
n ern as the  a se ati nal diseases and 

deaths rld ide  hi h signi i antl  a e t the 
alit   li e  the em l ees and in rease the 

gl al rden  n n- mm ni a le diseases 
N s . 

A rding t  O n n- mm ni a le diseases 
N s  make    the ati nal health 

risks. his sh ld n t e verl ked as man  
rkers are ersistentl  hallenged  ati nal 

ha ards.

N ise and h le d  i rati ns are the m st 
mm n rk- la e ha ard in m st Oil and Gas 

ind stries. 
N ise is the insidi s  all ind strial ll tants  
inv lving ever  ind str  and a sing severe hearing 
l ss in ever  ntr  in the rld. s re t  
e essive n ise is the ma r av ida le a se  

ermanent hearing im airment. Oil and Gas 
devel mental  a tivities generate n ise. 
F ll ing are the erati ns  the  ind str  

hi h generate high level n ise
. Air rne rve s
. eismi  O erati ns r Oil and Gas e l rati n

and dis ver  
. nstr ti n a tivities s h as nstr ti n 

rigs  its et .
. rilling and r d ti n  il  gas.
. rans rtati n  il

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

A ril - ne   l.  Iss e 
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-A th r

Noise-Induced Hearing Loss (NIHL)

Introdu tion to NIH
N ise-ind ed hearing l ss NI  is an irreversi le 
damage  hlear hair ells  the inner ear. It ma  

e re resented as artial r m lete hearing l ss  
the atient. It has een l ng re gni ed m re as an 

ati nal disease a ter the advent  the 
Ind strial Rev l ti n. N ise-ind ed hearing l ss  

hen ass iated ith n ise e s re at rk la e is 
alled O ati nal N ise-ind ed hearing l ss 
ONI .

Prevalen e of Noise indu ed hearing loss
It has een s ggested that  r m re  the 
gl al lati n is at risk  hearing l ss r m 
n ise. h gh gl al estimates are s ar e  and 
meth ds var  idel  the revalen e  n ise 
e s re at rk i.e.  the er ent n m er  ases 
at a given time  has een re rted t  e 
a r imatel   in anada Feder et al.   

 in r ean ni n r stat  and  in 
A stralia illiams .

Dr Vikas Mahalkar
eni r Medi al O i er  In harge- 

O ati nal ealth entre
A th r

Sanjeev Singhal 
- I  I M

-A th r

ey ords   O  a ards in petroleum industry, NI L, 
hole Body Vi ration,

h le d  vi rati ns  egmental i rati n are 
als  a mm n ha ard  the Oil and Gas 
devel ment  ind stries. he re ent se  
hand held vi rating t ls n sh re lat rms like 
grinders  needle g ns  im a t ren hes air drills and 
hi ing hammers is the reas n r the mm n 

health ha ard  and Arm i rati n ndr me 
A s  a t e  segmental i rati n ndr me.



hile s me eviden e indi ates that ati nal e s re t  
high levels  n ise ma  e sl l  de reasing in the devel ed 

rld  hereas rk la e n ise is in reasing in the devel ing 
ntries like India as devel ing e n mies shi t r m an 

agri lt re t  a m re ind strial ase O   F ente and 
i ks n  . 

t dies arried t  the Nati nal Instit te  O ati nal 
ealth  India  sh ed that s nd levels at Oil and Nat ral Gas 
m le  at m a  igh ere ver  high -  d A .  

earing test data lle ted  ritish l m ia em l ers in Oil and Gas drilling se t r et een  and  
sh  that the er entage  rkers h  sh ed signs  N ise-ind ed hearing l ss in reased r m  er ent 
in  t   er ent in .
A st d  lished in Ameri an rnal  Ind strial medi ine sh ed in Oil and Gas e tra ti n se t r  the .  

  the verall n ise-e sed rkers and   the n ise-e sed rkers in the Nat ral Gas i id 
tra ti n had hearing l ss. 

Causes of Occupational Noise induced hearing loss and difficulty faced by affected people:
N ise e s re is the rimar  reas n ehind a se  rimar  a se  reventa le hearing l ss e et al.  

. N ise e s re at rk is res nsi le r an   disa ling hearing l ss in rld ide Nels n et al. .

e t ntreated  hearing l ss an lead t  mm ni ati n di i lt  s ial is lati n  stress and atig e revie  
heman et al.  . It is additi nall  ass iated ith de ressi n  gnitive de line  dementia  alls  and m rtalit  
revie  asner et al. . 

rkers ith hearing l ss a e hallenges t  their ers nal sa et  are at higher risk  in r  ith the ina ilit  t  
hear alarms r having di i lt  in dging the dire ti n  s nd s r es  and are m re likel  t  e 

nderem l ed.

im l  t O ati nal N ise ind ed hearing l ss ONI  an have s stantial negative im a t n the alit  
 li e  em l ees a e ted  it.

Symptoms of Noise-induced hearing loss (NIHL)
N ise-ind ed hearing l ss is ass iated ith damage t  the hair ells in hlea hi h res lts in artial r 

m lete hearing l ss  the atient. he hair ells in the hlea are res nsi le r initiating the ne ral im lses 
that arr  in rmati n t  the rain regarding the s nds. he h man hlea has ne r   inner hair ells 
sensitive t  l er re en  and three r s  ter hair ells sensitive t  higher re en . he am nt  

dire t hair ell damage de ends n the intensit   s nd. 

s re t  n ise at s  tra mati  levels e hi its a tem rar  shi t in hearing sensitivit  that ret rns t  n rmal 
ith time a a  r m ha ard s e s re. ever  higher s nd levels damage the ter hair ells  stere  ilia  
rther destr ti n  inter ilial ridges and re ver  takes l nger. An even higher level  s nd leads t  lla se 
 stere ilia and hair ell is ermanentl  damaged.

I  the ter hair ells are n t r erl  
n ti ning  a greater stim lati n is 

re ired t  initiate a res nse  hi h 
is er eived as hearing l ss. On e 
damaged the a dit r  sens r  ells 
ann t re air themselves n r an an  

medi al r ed re rest re n rmal 
n ti ning.

Ta le - Grading O  The earing 
Impairment  

Grades   and  are lassi ied as disa ling hearing im airment. he a di metri  I O val es are averages  
val es at    and  

he rnal  Federati n  Indian etr le m Ind str

Ta le - Noise levels in di erent industries  

A ril - ne   l.  Iss e 
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Diagnosis of NIHL: 

A di metr  is a standard test t  dete t and eval ate 
hearing l ss. A di metr  is sed t  determine the 
a dit r  thresh ld  an individ al t  re t nes  

-   and s nd levels et een  the 
hearing thresh ld  inta t ears  and  d  
ma imal damage .

he atient sh ld n t have een e sed t  n ise 
d ring the revi s  h t  eliminate the e e ts  a 
tem rar  thresh ld shi t. Air nd ti n is 
meas red  ear h nes la ed n the ears  hile 

ne nd ti n is meas red  la ing a vi rat r in 
nta t ith the sk ll ehind the ears. 

a h ear is eval ated se aratel  and test res lts are 
re rted n a gra h kn n as an a di gram. 

m aris n  air and ne nd ti n all s 
lassi i ati n  hearing l ss as nd tive r 

sens rine ral. 

he audiogram in ase of NIH  is hara teri ed b  
an onset of hearing loss at  H , visible as a 
dip in the audiogram  As e s re t  e essive 
n ise level ntin es  neigh ring re en ies are 

r gressivel  a e ted and the di  r adens  
intr ding int  neigh ring re en ies. NI  is 

s all  ilateral and sh s a similar attern in th 
the ears. he di eren e et een the t  ears sh ld 
n t e eed  d  at   and   and  
d  at   and   res e tivel .

Best practices of the Hearing Conservation 
Program

he m st e e tive a  t  revent NI  is t  r te t 
the rker r m ha ard s n ise at the rk la e. 

earing r te t rs sh ld e sed hen engineering 
ntr ls and rk ra ti es are n t easi le r 

red ing n ise e s re t  sa e levels. A ers nal 
hearing r te ti n devi e is a devi e designed t  
red e the level  s nd rea hing the eardr m. ar 
m s  ear l gs and ear anal a s are the main 
t es  hearing r te t rs.  sele t hearing 

r te t rs  e sh ld nsider the ll ing

. he rkers h  ill e earing them.

. he need r m ati ilit  ith ther sa et
e i ment.
. rk la e nditi ns s h as tem erat re

h midit  and atm s heri  ress re.

A variet   st le sh ld e r vided s  that rkers 
ma  sele t a hearing r te t r n the asis  

m rt   ease    se  and  handling  and  im a t  
n    mm ni ati n.   a h  rker    sh ld   re eive

individ al training in the sele ti n  itting  se  re air 
and re la ement  hearing r te t rs. 

he m st mm n e ses re rted  rkers r 
n t earing hearing r te t rs in l de dis m rt  
inter eren e ith hearing s ee h and arning signals 
and the elie   rkers that there is n  ntr l ver 
an inevita le r ess that a ses hearing l ss.

Given ade ate ed ati n and training  rkers an 
reali e the r ial im rtan e  earing hearing 

r te t rs.

Ta le - OS A s  Indian actories Act (Schedule II) 
Permissi le Exposure Limits or Noise in Air 

Vibrations Exposure Hazards:

Introdu tion to ha ards of Vibrations
i rati n is de ined as s illat r  m ti n. Os illat r  

dis la ement inv lves alternate vel it  in ne 
dire ti n and then a vel it  in the site 
dire ti n. his hange  vel it  means that the 

e t is nstantl  a elerating  irst in ne dire ti n 
and then in the site dire ti n. he s illat r  
m ti n r m a s r e  e.g.  a vehi le r a t l  ma  

e sim le harm ni  sine ave r a m lti le ave 
m le  di ering in re en  and a elerati n  r a 

rand m n n- re eating series  m le  aves.

he h man res nses t  vi rati n de end n the 
art  the d  that is e sed. here are t  r ad 

t es  vi rati ns that rkers are e sed t  
i rati ns an e lassi ied as  t es ased n 

m de  transmissi n

. and ransmitted i rati n  hen vi rati ns
transmit r m t ls t  the hand-arm s stem it is 
re erred t  as and-transmitted vi rati n . 

and-arm vi rati ns r in em l ees h  se 
reg larl  the hand-held ma hines.

. h le d  i rati n h le d  vi rati ns are
me hani al vi rati ns transmitted t  the d  via 

tt ks r a k in ase  sedentar  rk  via eet 
in ase  rk d ne standing r the head and a k 

hile rking in s ine siti n.
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Prevalence of vibration related health hazards:

In India revalen e  vi rati n ha ard related health r lems are hardl  d mented. asg ta and arris n 
st died  drillers and  lasters as ntr l s e ts r m limest ne mines. he  re rted a signi i antl  higher 

revalen e  tingling  n m ness  aresthesia .  ain in inger  rists  arms  et . .  sti ness in hand 
.  and h erhidr sis .  am ng drillers as m ared t  lasters. he revalen e  lnar ne r ath  

and s t tiss e asting in hands as als  signi i antl  higher am ng the drillers. he  n l ded that m laints 
 ne r l gi al s m t ms in the m s l skeletal r lem a nts r nearl   milli n visits t  d t rs.

Alth gh the r lems these rkers a ed as n t nl  a sed  the e s re t  vi rati n it als  in l ded 
r ng st re  re etitive m ti n et . i. e. rg n mi  r lems  the r le  vi rati ns in a sing rk-related 

m s l skeletal dis rders RM s  ann t e negle ted.

In  a rding t  the s rve  nd ted  Nati nal a ard s re rker rveillan e N  A stralia  
re rted that verall

.  er ent  rkers ere e sed t  vi rati n at rk la e

.   rkers ere e sed t  A s   t  s   t  th

.   rkers re rted that the  re eived training

. arge er entage  rkers in smaller rk la es re rted the  ere n t r vided ith an  vi rati n ntr l
meas res

Whole bod  vibration and segmental vibration need to be studied separatel  be ause the  are measured 
and evaluated using different standards  he  also re uire different ontrol measures and have differing 
effe ts on the human bod

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

a khammers are sed th in en ast and ndergr nd mines  and the erat rs  larl  kn n as drillers  
are reg larl  e sed t  hand-arm vi rati n A . i rating hand t ls like hand drills  hi ing ma hine  
riveting g ns  ntr l s stems  m dern large drill ma hines  l m tive handles  and hand-held grinders  
s ra ers  et .  are ther s r es  A  e s re in mines.

Reg lar e s re t  vi rati n a ses th vas lar and ne ral dis rders. Inv lvement  arms mani est as 
vi rati n-ind ed hite inger F  r hand-arm vi rati n s ndr me A . In  Gi vanni riga  Ital  
irst re rted A  am ng st ne tters sing ne mati  hammers n mar le and st ne l ks.

he  s ered r m inger- lan hing atta ks similar t  the digital vas s asti  res nse t  ld r em ti nal 
distress  des ri ed  Ra na d in . ater in the .  it as nd t  res lt r m dail  se  vi rating 

ne mati  hand t ls air-hammers   rkers in limest ne arries  Indiana.

The clinical symptoms for HAVs.

. ingling and r n m ness in the inger s  initiall  - similar t  t n t same as ar el nnel ndr me.

. As the e s re ntin es  the a earan e  a single hite r lan hed ingerti  rs - s all  t n t
al a s - in the resen e  ld.
. ith rther e s re  these atta ks in rease in n m er  intensit  and d rati n  es e iall  in ld nditi ns. In

the later stages  A  atta k ill r in all seas ns. im ltane s m inati n  vi rati n  ld and ni tine 
r m sm king  are arti larl  harsh sin e all three tend t  a t as s nergisti  vas nstri t rs. ater stages  
A  are generall  irreversi le.
. In e treme and rare ases  the l ss  l d s l  t  the ingers an lead t  gangrene  hi h ma  re ire

am tati n.

he e isten e  sens r  and vas lar m nents in A  led t  the ad ti n  the t kh lm grading ased 
n the s e tive hist r  s rted  the res lts  lini al tests t  lassi  the severit .
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Ta le  Stockholm workshop scale or classi ication o  hand- arm vi ration syndrome

here is str ng e idemi l gi al eviden e that 
ati nal e s re t   is ass iated ith an 

in reased risk  l er a k ain  s iati  ain and 
degenerative hanges in the s inal s stem  in l ding 
l m ar interverte ral dis  dis rders. 

Symptoms of Whole Body Vibration:

here is a sh rtage  n l sive eviden e t  
esta lish  he r a ilit  and e tent  vi rati n-
ind ed in r  and  a de inite d se-res nse 
relati nshi  et een h le- d  vi rati n and 
in r  r health damage. Res lts r m 
e idemi l gi al st dies  s e tive data  i d nami  
m dels and kn ledge  the h si al r erties  
the d  reveal ill e e ts  . hese nstit te  

i iseases of spinal olumn  hese are ver
mm n and ass iated ith l ng-term e s re t  

h le- d  vi rati n. he a k is es e iall  sensitive 
t  the -   vi rati n range.  e s re has 

een linked t  severe l er a k ain l m ar s ine  
and degenerati n  king  sli ing  the l m ar 
dis s. hr ni  e s re t   takes s me time 

e re l er a k r lems devel . rl  
designed vehi le seats  a k ard st res and 
man al arg  handling in additi n t   e s re 
tend t  aggravate l er a k ain s m t ms. here 
is a higher risk  vari se veins  menstr al dis rders  

r neness t  a rti n and h eremesis gravid m in 
men e sed t  . F rther  there is a distin t 

in rease in l d v l me d ring the hases  
v lati n and menstr ati n.

Whole Body Vibration:

he m st r n n ed l ng-term e e t  h le-
d  vi rati n is the damage t  the s ine. In the 

s inal regi n is the m st re entl  a e ted is the 
l m ar art  here s inal de rmati n  l m ag  
and s iati a an devel . Other rgans s stems  
s h as eri heral and a t n mi  nerv s  
vesti lar  vas lar  digestive and re r d tive 

rgans are als  lia le t  e a e ted. 

amage t  the d  r m e s re t  vi rati n 
de ends n

. ength  e s re time

. he re en   vi rati n  Magnit de

. Am lit de

i rati n transmitted t  the d  thr gh the 
s rting s r a es s h as eet  tt ks r a k is 
kn n as h le- d  vi rati n . here are 
vari s s r es   in the mining ind str  s h 
as the seat-transmitted vi rati ns r m d m er  
d er  sh vel  a kh es  l ad-ha l-d m  vehi les 

 r ad graders  et .  

 transmitted thr gh eet hile standing n r 
m ving near vi rating ma hines like vari s t es  
r shers  vi rating s reen r hile erating ertain 

t es  l aders  drilling rig  erating r m 
standing n entri ge tank  m d m  shale 
shakers.



ii) Digestive system diseases are ten served in ers ns e sed t  h le- d  vi rati n ver a l ng eri d
 time. his is d e t  res nan e m vement  the st ma h at re en ies et een  and  .

iii r l nged e s re t  h le- d  vi rati n at re en ies el    a e ts ardi vas lar s stem and
res lts in h erventilati n  in rease in heart rate  gen intake  lm nar  ventilati n and res irat r  rate

Conclusion:

. here is la k  a areness a t vi rati n ha ard and its ill e e ts. his needs t  e re ti ied.

. he e a t n m er  Oil mine rkers ati nall  e sed t  vi rati n is n t kn n. stimated n m er
ma  e in lakhs.
. here is an rgent need t  investigate the lati n s ering r m vi rati n e s re a ve sa e limits and

its ill e e ts n their health.
. he lini al resentati n  A  in India is n t the lassi al F. lini al mani estati ns and d se- 

res nse relati nshi s need t  e rked t r A  and  in Indian miners.
. Indian mining legislati n is n t s e i i  en gh t  devel  a de inite strateg  r eval ati n and ntr l 

ati nal vi rati n. e i i  r les ased n Indian data need t  e ramed.
. i rati n m nit ring sh ld e made mandat r  r all semi-me hani ed and me hani ed mines.
. he e e tive a   red ing ha ards  the vi rati ns is thr gh re a ti ns. re a ti ns against ha ards 

vi rati n
a.  r tine medi al he k- s  em l ees r the earl  dete ti n  A

. imit time s ent  em l ees ith vi rating t ls vi rating s r a e
. ns re the vi rating e i ment are ell maintained t  red e e ess vi rati n

d. reating a areness am ng em l ees.
e. se  r te tive e i ment s like vi rati n dam ing seats  vi rati n dam ing ads et .

. N ise is the ha ard s ind strial ll tant a sing severe hearing l ss in rkers  ever  ntr  in the
rld. he rkers in ind stries like mining  nstr ti n  rinting  sa  mills  r shers  et  are at risk. rkers 

are e sed t  high levels  n ise thr gh t their li etime  rk  t there are ver  e  NI  st dies in 
India t  sh  its revalen e.
. A areness sh ld e reated am ng rkers a t the harm l e e ts  n ise n hearing and ther d

s stems  im lementing ed ati n and training r grams.
. Resear h st dies are needed t  kn  the e a t revalen e  NI  am ng vari s ind stries in India.
. A nati nal r gram sh ld e esta lished nsidering the am nt  damage the NI  a ses t  the alit
 li e  rkers. he e e tive a   ntr lling NI  is n ise level red ti n and r te ting the rker r m 

ha ard s n ise at the rk la e. he vari s ti n  n ise level red ti n in l de ma  in l de

. he irst and sim le a  t  ntr l the n ise is thr gh ins lati n.

. Reg lar maintenan e and servan e  e i ment t  red e the n ise  re la ing earings and
tightening  all l se art hi h an vi rate and reate e tra n ise.
. h sing a ieter man a t ring r ess and e i ments here ssi le e.g.  ngines  sh earing
. tting silen ers n the e ha st  the vari s l  ma hines.
. O erating e i ments at tim m level rather than at higher levels hi h in reases the n ise levels.
. he re a ti ns that m st e taken r m th the sides  the em l ee and the em l er
. Fre ent m nit ring  s nd levels in here there is nsistent high s nd level.
. r viding the rkers ith vari s t e  hearing r te ti n devi es  s as ell as training in the

sele ti n  itting  se  re air and re la ement  hearing r te t rs.
. reating a areness am ng the em l ees a t N ise-ind ed hearing l ss NI
. Fre ent mandat r  a di metri  testing  em l ees r earl  dete ti n.
. he rkers m st als  tr  t  red e the n ise level d ring their  rking h rs hen n t ne essar .

Compensation: Nearl   illi n d llars has een aid in the .  as m ensati n r NI  in the last  de ades.

In India  it as in  that the irst ase g t m ensati n  alth gh  it as m ensa le sin e  thr gh 
the m l ees tate Ins ran e A t . A areness m st e reated am ng rkers a t the harm l e e t 
NI  ld have n their lives.
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Way forward

In the ast  ears  rative treatment  NI  and A  have een e l red t as et n  r mising res lts 
have een nd. As the  are irreversi le n e rred  the est a r a h is reventi n thr gh taking 

re a ti ns  im lementing standard r les and reg lati n  e ansi n  training r grams t  reate a areness 
and eri di  mandat r  health teat r earl  dete ti n  these diseases.

Conflict of interest: Nil

Ethical concerns and limitations of the study

N  standard lished data availa le n h le d  i rati n  O ati nal N ise ind ed hearing l ss in 
India. 
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Present scenario

 date  the it  Gas istri ti n G  m anies 
se the servi es  man  vend rs and ntra t rs t  
r vide NG st mer nne ti ns  in l ding 

metering  installati n  a ments and servi ing 
nne ti ns ver their li etime.

mesti  st mers r an  G  is its largest 
nstit ent in terms  n m ers  and th s  an 

end ring s l ti n r its st mer ase is ne essar  
r st mer entri  servi es.

F ll ing th- th r nds  G  a th ri ati n  
ith a t  milli n r e ted d mesti  NG 
nne ti ns s read a r ss metr litan  r an  semi 

r an  r ral areas  managing all this ld 
e me a ig hallenge r all G s.

M re ver  the d mesti  segment generates the least 
reven e and ash l  r an  G  th s 
ne essitating a l  st-t -serve m del.

A unique approach

Generall  the G  market erates in a traditi nal 
a   r rement  meters  material r m 

man a t rers  e e ti n  ield ntra t rs and 
r hase  s t are s l ti ns r m third arties t  

deliver st mer entri  servi es and manage the 
reven e servi es thr gh di erent servi e r viders. 
e re Meters ame ith a ni e a r a h  

amalgamating all these rks in ne asket in its 
ering. his s l  servi e and s l ti ns 

r siti n as ered t  a G .

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

Secure Meters Limited

Patranjan Bhattacharya

he G  had entered gas distri ti n s a e ith an 
en mind and as read  t  e eriment. he  

de ided t  t r an a r a h hi h an ena le 
them t  lle t m ne  r gas in advan e  ill have 
less de enden  n m lti le ntra t rs r s l  
and servi es  and ill red e a er rk r di erent 
servi es.

What did we do?
he s e  rk handled  e re Meters 

in l ded

Ne  nne ti n management
emand assessment  st mer a isiti n

enr llment
l   re aid G .  gas meter ith l et th

te hn l g  r d mesti  NG nne ti n
l   all ass iated material r d mesti  NG

nne ti n
Installati n  testing and mmissi ning  d mesti
NG

Material invent r  management s stem
Reading meters eri di all
Field r e management
sta lishment  st mer relati nshi

management RM  s stem
st mer management servi es

sta lishment  st mer re- a ment vending
s stem

st mer reven e management
I  In ra esta lishment and maintenan e
sta lishing and erating  st mer are
entre

st mer m ile a  r ns m ti n m nit ring
and t -

 integrati n ith G  s stem
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Uniqueness of the solution

Pre pa ment
At the heart  the s stem lies re a ment metering  ering advan e 

a ment t  the G  ith er  de t and n  re ver  hassles. he G  is 
ass red  their st mer a ments. ast e erien e  h ge ad de ts 
in r an  semi r an areas in ther tilit  s a e like ele tri it  dis ms 
has made them m ve a a  r m st aid t  re aid s l ti n. re aid 
gas metering r G s r m da  ne hel s them av id the de t tra  and 
d es a a  ith man  a ment related siness r esses.  

Choi e of pa ment me hanism for ustomers

e re has als  tied  ith a ment gate a s r nline a ment 
a ilitati n  a ilitating nline a ments thr gh m ile a  and ver the 

internet.

he servi es are s stem driven and l g all st mer intera ti ns hi h hel  in hassle ree servi es. A s stem 
driven rk l - ased a tivit  list r all l gs  re ests and r esses ens re minim m man al interventi n 
and a a erless n e t.

he st mer is als  greatl  a ilitated as the  an dire tl  get all in rmati n in m netar  terms thr gh their 
m ile a . he meter als  st res m nthl  sna sh t  hist ri al m nthl  readings hi h hel s in gas 
re n iliati n.

e als  have tied  ith mm n ervi es enter   the G vernment  India r a ilitating line 
a ment  st mers thr gh its an-India net rk  m re than  entres. his all s a h ge a ess 

t  st mers r making line a ments.

Custom built RP s stem

A h me-gr n ll  st mised re-
a ment and RM s stem e l sivel  

devel ed r gas servi es rther ens res 
that ea h small r ess and s  r ess is 
a nted r.

Operational practices

se of e hnolog

M st  the a er rk related erati ns are digitised. a  ased registrati n  digital st rage  te hni al 
easi ilit   nne ti n  st mised kit re arati n r st mer installati n and rk l  ased n ti i ati n 

thr gh m ile a  t  the installer r installati n hel  in i k in rmati n l  rem ves d li ati n  rk  
revents err rs and hel s all relevant stakeh lders sta  n the same age at all times.
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On ground practices 

Customised PN  Van and Custom built trolle s for material handling

A st m- ilt van ith ra k-
ased st rage has een 

designed. It hel s in st ring 
standard kits re ared r 
individ al st mers. st m kits 
are re ared in advan e  ased 

n st mer easi ilit  this 
av ids the need r re aring a 
kit at site  th s s eeding  the 
installati n r ess.

Pre fabri ated on ept
i es sed r installati n are 
re- a ri ated sing an a t  

thread tting ma hine and t 
in kits t  ease the installati n at 
site.

CGD portal

A ni e rtal has een reated 
r the G  hi h kee s them 
dated n all the rks related 

t  st mer n arding  
easi ilit  nne ti ns  m laint 

handling  a ment lle ti n and 
ther erati ns.

In a n tshell  the h le s stem is designed and rks in a a  that the G  d es n t have t  engage ith a 
l ng list  ntra t rs  meter r viders    e i ment r viders   s t are  s l ti n r viders  servi e agen ies 
et . t  r vide all st mer entri  servi es  their nl  int  nta t  res nsi ilit  is ne m an  - e re 
Meters. M re ver  amalgamati n  all the servi es int  ne asket ens res sts are ntr lled and st mer 

st t  serve  is minimi ed  im r ves erati nal e i ien   d mesti  NG e s stem. imilar erati ns 
ere mmen ed t  ears a k in a G  and n  r nning in  t ns  r states.  

Patranjan Bhattacharya joined Secure Meters Limited in  and is currently working as a solution specialist or utility services 
or gas, electricity and water. e has worked in various diversi ied areas throughout his career like product management, 

application engineering and usiness development and has een responsi le or di erent metering products, solution and 
services delivery to utilities.Patranjan is a B-Tech in Electrical Engineering rom IIT, haragpur and has more than  years 
industry experience. 
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Brief: Nat ral gas transmissi n and distri ti n 
i eline net rk are tili ed t  deliver nat ral gas 

r m the r d ti n ints t  the ns mers.  
kn  the nat ral gas net rk ehavi r  it is 
ne essar  t  sim late and anal e the i eline 
net rk. Man  a times  the large m le  i eline 
net rk re ires h ge data ints t  sim late the 

m lete i eline net rk thr gh traditi nal 
engineering a li ati ns and th s the need arises t  
sim late the i eline l s ased n hist ri al  
and alit  data. 

Managing a gas trans rt net rk is a m le  
r lem e a se  the n m er  ssi ilities  

r ting the gas thr gh the i es. he m st 
im rtant aim in this kind  s stems is t  l ill the 
demand ithin the ress re nds. A gas net rk 

asi all  nsists  several ntr lla le elements 
s h as m ress r stati ns and ntr l valves that 
are nne ted via i es. In a t i al r lem  the 
l  rate and ress re in ne n de is kn n s r e 

n de  and it is re ired t  ind the l  rates and 
ress res at all the ther n des. F r a l ed 

s stem  the dire ti n element r l  is im rtant. 
In the i es  the net rk  the ress re  l ing 
gas de reases d e t  the ri ti n ith the alls  
the i es. his ress re l ss makes m re di i lt t  
g arantee the se rit   s l  t  meet the 
demand at the e it ints ith gas s lied at the 
entr  ints ithin the ress re nds. he rrent 
rame rk  management  nat ral gas i eline 

s stems  ased n -line sim lati n  is a ing 
hallenges  e a se     the  in reasing  m le it  

Natural Gas Pipeline Operations through Data Analytics

A ril - ne   l.  Iss e 
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n ertaint  and several time-de endent a t rs.  
e e e tive  it re ires m rehensive kn ledge  

s stem hara teristi s  a rate initial and ndar  
nditi ns. O -line sim lati n is t i all  a lied r 

the anal sis  de isi n s rt and timi ati n  
i eline net rks. Man  e rts have een made r 

the im r vement  the n meri al m dels and 
m del s lvers. me n nventi nal -line 
sim lati n meth ds have als  een devel ed. 

ever  an a rate sim lati n re ires e a t 
nditi ns  e.g.  m rehensive s stem 

hara teristi s  a rate initial states  and im sed 
ndar  nditi ns. F rtherm re  -line 

sim lati n has di i lties in a nting r the time-
de endent a t rs  the s stem d nami s and in 
treating the n ertainties in the m del and its 

arameters. Finall  the m tati nal rden an 
e ite signi i ant r m le  i eline net rks. 

 ver me this m tati nal rden  e serve 
that the inn vati ns r ght  arti i ial intelligen e  
ma hine learning and ig data are hanging the 
visi n  traditi nal energ  ind str . In nat ral gas 

i eline net rk s stems  large am nts and vari s 
t es  data  erati n  devi e stat s and gas 

ns m ti n are generated and lle ted  A A 
ervis r  ntr l and ata A isiti n  s stems. 

N -a-da s it is alm st mandat r  that nat ral gas 
transmissi n m anies  set  A A net rk t  
m nit r  ntr l the erati ns  their i eline 
net rk.  entrali ed A A s stem set  r all 
tr nk and regi nal i elines in l des r nt-end 

r ess rs servers F  t  ll the Rem te erminal 
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nits R s  n d al hannel rimar  and health  al ng the i eline. he main ri rit  in the i eline net rk 
m deling is t  al late v l metri  l  rate in i eline and ress re at the net rk n des r ress re dr  in 

i eline . rimaril  the i eline erat rs are al a s l king r a a  t  al late the v l metri  l  rate and 
ress re  and the relati nshi  et een these t  arameters.

In nat ral gas i eline net rks  the t re states  the m nents and the s stem d nami s de end n the 
revi s state hist r  and e ternal dist r an es. e a se  the m le  s stem str t re  the i eline 

net rk and the m le  transient r ess  gas l  in the i elines  traditi nal ma hine learning meth ds 
have di i lties in a ratel  regressing the d nami  ehavi rs  m le  gas i eline net rks. he 
a li ati n r the anal sis  the d nami s  a m le  i eline net rk needs t  e rther e l red. Man  
a t rs m st e nsidered in designing a m dern i eline s stem. hese in l de the nat re and the v l me  

gas t  e transmitted  the length and the si e  the i eline  the erating tem erat re and ress re  the t e 
 terrain t  e r ssed  the t e  gas r d ed  r ess lant erating nditi ns  lant l ati n  the 

elevati n hange ver the r te  and s  n. Am ng these  the ress re dr s al ng the i e and the antit   
nat ral gas that l s thr gh the i e are the m st im rtant  the irst items  in rmati n re ired r 
design. Fl   nat ral gas in i elines is de endent n Re n lds n m er  ri ti n a t r  i e r ghness  

i e diameter  i e length  tem erat re  ress re  ress re dr  and gas r erties. A rate redi ti ns are 
re ired r tim m design. F ll ing are the ste s  as de i ted in the ig re  t  e ad ted r a dee  
learning- ased meth d t  redi t s stem d nami  ehavi r and m nent states in large  m le  nat ral gas 

i eline net rks.

ata alit  im r vements .r.t tlier identi i ati n  a n rmal data a t - rre ti n
ress re  Fl  Invent r  ine a k  either n s l  side r distri ti n side
er rm hat-i  anal sis n an   the in t arameters t  anal e the im a t n t t arameters
h  alert  in advan e  r e e ted disr ti ns and variati ns r a given i eline se ti n
r vide gas s r ing r in t erati nal arameter re mmendati ns t  maintain invent r  line a k

Finall  a meth d r nat ral gas i eline d nami  ehavi r redi ti n is devel ed. he dee  learning meth d 
sh s a sta le er rman e nder di erent nditi ns and an r vide e e tive in rmati n r de isi n 
s rt. It an a ratel  redi t the s stem res nses nder a n rmal nditi ns ith t ri r kn ledge  

hi h an hel  t  im r ve the e i ien ies  reventive a ti ns and t  red e tential l sses.  s me e tent  
this rk aves the a  r the a li ati n  dee  learning t  m le  gas transmissi n s stems. Indeed  this 

rk sh s that dee  learning is ver  er l in learning the m le  d nami  eat res  gas i eline 
net rks  hi h is r ial r demand-side management  dete ti n and earl - arning  de isi n s rt and s  

n.

A redi ti n m del  ased n real-time data  is devel ed  m ining a re asting m del ith a ne ral 
net rk la er.  red e the r lem si e  str t ral ntr lla ilit  the r  as a lied r sele ting the in t 
data m st relevant r redi ti n  and a data ind  has een sed t  reate a r er mem r  r the dee  
learning m del. he a ra   redi ti n  the dee  learning m del has een veri ied  en hmarking 
against ne ral net rk and re asting m del  n a ase  a m lti n de m le  gas i eline net rk. he 
e e tiveness  the r sed rame rk has een anal ed and  veri ied r m m lti le ers e tives  i.e. t e 

 in t  length  redi ti n time and level  n ise   ith res e t t  a relativel  m le  gas i eline net rk.

igure  Data Analytical steps to predict pipeline lows
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 anal e the dee  learning meth d r a n rmal 
nditi ns  three s enari s ere nsidered. he 

res lts sh  that the r sed dee  learning m del 
an a ratel  a t re the ev l ti n  s stem 

nditi ns nder di erent a n rmal hanges. he 
average a ra   redi ti n  the rking 

nditi n ithin  h is signi i antl  higher than . . 
esides  the dee  learning m del resents r st 
er rman es and an maintain the high level  

a ra  even nder a relativel  high level  n ises 
r m .  t .     the    n minal   val es      
 in t data . Als  the given se  ase in l des the 

l t ati ns events in gas s l  at s l  l ati ns  
m ress rs stati ns  st mers and vari s 

transmissi n n ti ns  h se rking nditi ns 
are hanging a rding t  rede ined r les  and the 
res lts sh  that the devel ed meth d an make 
g d redi ti ns ith hanging rking ress res 
at these l ati ns.

fter development of data anal ti s based 
pipeline operations model, e an definitel  sa  

ith assertion that the an  out ome out of an  
unto ard event in pipeline operations is not 
learned  it is predetermined

Naveen Si a
Oil & Gas Su ject Matter Expert

Naveen has  years o  experience in Energy Sector domain with ocus on use o  technology or supply chain, 
Manu acturing Operations, Business development, Marketing & Sales, Overall Program and Project Management & 
Execution
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chain rom production till retail o  inished products. 

e has delivered many meaning ul engagements around Advance Analytics, MES, Business Consulting, ERP, etc. 
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Data Mining, etc.



dr gen is the smallest and the lightest element 
n earth and availa le in a ndan e in air and 
ater. O r task is t  harness the tential availa le 

in r earth t  meet r energ  needs in the 
leanest ssi le manner. Green dr gen hi h is 
r d ed r m ele tr l sis r ess as n rmal 

h dr gen t the el sed t  er the r ess is 
tained r m rene a le energ  s r es like ind  

s lar and h dr  er. h s  the ar n emissi ns 
in the h le r ess is minimi ed leading t  a 
leaner envir nment.

A l t  resear h is g ing n ar nd the rld n 
dr gen r d ti n  st rage and trans rtati n 

hi h inv lves a l t  rain-st rming t  minimi e 
sts. First t  get rene a le energ  s r es hi h 

ill e sed in ele tr l ers t  r d e green 
h dr gen  then st ring h dr gen in m ressed gas 

rm r li id rm  -  deg elsi s  in r geni  
ntainers and then trans rting the same t  la es 
 end sage inv lves a l t  sts and are. It als  

inv lves trained ers nnel t  handle the ver  v latile 
gas. F r ri h ntries like A   ntries and 
R ssia  the h le r ess ma  e a small 

er entage  their G  t r emerging 
e n mies like India  akistan  A ri an ntries and 
even th Ameri an ntries  the sts inv lved 
are a s stantial art  their G . e need t  have 
a arit  herein all ntries ri h and r ma  

tili e their res r es t ards a mm n g al  
making r lanet ar n ne tral.

Green Hydrogen – The Next Generation Fuel

Hindustan Petroleum Corporation Limited

Barunava Banerjee
hie  Manager  istri ti n  

 there al a s lies a t ssle et een making a 
stl  leaner el r ntin e de enden e n r 

traditi nal ssil els  thermal er and at mi  
er  hi h inv lve less sts  less in rastr t re 

devel ment and als  less l gisti  sts. st like r 
resent re ineries hi h r d e M   O  G  
e need t  have a entral h  here dr gen is 
r d ed. A ter that e an trans rt the same in 
m ressed gas rm r li id rm t  the end ser 
ints. me e erts s ggest that instead  a 

entral h  e sh ld have m lti le r d ti n 
nits at the ser ints hi h ill red e the 

trans rtati n sts. t this has a dis-advantage  
making availa le rene a le energ  s r es at that 

int  man a t re l s land availa ilit  and 
skilled la r tential at th se nits.  several 
st dies are g ing n t  timi e the l gisti  sts  

taining lean green h dr gen at the lant sites 
here it an e sed n a large s ale.

he limate hange atterns served ar nd the 
rld have a akened the rld leaders t  sear h r 

a s and means t  make r envir nment leaner  
greener and  ar n-emissi n ree t  ena le r 
ne t generati n t  lead a m re health  li e. In this 

nte t several s staina ilit  rksh s have een 
nd ted rld- ide t  ind t r esses in the 

red ti n  harm l gases in il re ineries  hemi al 
and ertili er lants and several ther ind strial nits. 

ientists are  the ini n that t  red e ar n 
emissi ns  and  harm l  gases  t   e emitted in the 
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atm s here  e need an energ  s r e hi h is th in a ndan e and makes the envir nment leaner  and 
hemi al ree. his is here the im rtan e  h dr gen as el is eing adv ated  ne and all s e iall  the 

Green dr gen hi h ill red e the harm l emissi ns in r a t ries and ena le the ne la er t  e less 
rr ded  th s leading t  a m h leaner air t  reathe and red ti n in the arming  the lanet arth  as a 

h le. All gl al m anies are atta hing great im rtan e n staina ilit  re rts hi h redi t the health  
these m anies in the ne t -  de ades.

he need  the h r is a ti n  all ntries have t  a t ast t  red e ar n emissi ns t  make r lanet a 
leaner  healthier la e t  live in. A entrall  s ns red dr gen in rastr t re is re ired in ea h ntr  s  

that sts are minimi ed and sa e ra ti es ma  e ll ed t ards a mm n g al  Making lanet arth a 
healthier  ni er  greener la e t  live in
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O r rld is in a transiti n hase as ar as energ  
re eren es are n erned. An in est r 

envir nment riendl  energ  s r es is eing 
ndertaken gl all  t  minimi e the greenh se gas 

emissi n. India s mmitment t ards greener 
energ  s r es is eviden ed  G I s mmitment at 
Glasg  O   t  red e the ar n emissi ns  in 
a time nd manner   in reasing the n n- ssil 

el energ  a a it  and r gress t ards ar n 
ne tral and net- er  emissi ns  .

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

Pipeline Infrastructure Limited 

Neeraj Pasricha
i e resident  Reg lat r   siness rt

ee ing in mind the hemi al m siti n  
dr gen and the n mitant m le ities s h as 

metal rr si n  em rittlement  and leaks  ne m st 
ens re sa e handling  the same. he m st standard 

ti n availa le is lending dr gen ith nat ral 
gas and tili ing the rrent gas in rastr t re r 
delivering dr gen. Nat ral gas transmissi n and 
distri ti n i eline in rastr t re tili ati n t  arr  

re dr gen is te hni all  easi le and ma  er 
e n mi  and devel ment advantages ver 

ilding ne  i elines. As er a st d  in German  
nverting e isting nat ral gas i elines int  

dedi ated dr gen i elines ld red e 
dr gen transmissi n sts   t   
m ared t  nstr ting ne  dr gen i elines.  

ever  nverting e isting in rastr t re as ell as 
ilding ne  dr gen i elines ld a e market 

n ertaint  and l gisti al hallenge. An  intr d ti n 
 dr gen lend n entrati n ld re ire 

e tensive st d  testing and m di i ati ns t  the 
e isting i eline m nit ring and maintenan e 

ra ti es e.g.  integrit  management s stems . 
imilarl  a e ta ilit   higher dr gen 
n entrati n  the end- se e i ment  the 
st mer als  needs t  e tested  st died and i  

re ired  m di ied. A gam t  Resear h  
evel ment R  a tivities is in r gress gl all  

t  e l re and address iss es and n erns. hese 
a tivities re ire additi nal st  and hen e the 
investments need t  e eighed against the ene it 

 r viding a m re s staina le and l - ar n el 
t  ns mers.

In this drive t  aint the energ  lands a e green  
dr gen is la ing a signi i ant r le.  As  t da  

all the ma r ntries have are ndertaking a 
leth ra  resear h r e ts t  make dr gen a 
mmer ial and e n mi al s stit te r ssil 
els.  integrate dr gen int  the verall energ  

mi  it is im erative r the e n mies t  have 
s l ti ns t  e  rimar  hallenges s h as 

dr gen trans rtati n  t rage  istri ti n  and 
nd ser ns m ti n. 
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Gas transmissi n i elines and distri ti n net rk 
are reg lated a tivities in India  ith etr le m and 
Nat ral Gas Reg lat r  ard NGR  eing the 
reg lat r  a th rit  r the same. lending 

dr gen ith nat ral gas r nverting the nat ral 
gas net rk t  trans rt dr gen  is still at a 
nas ent stage and re ires th resear h and 
inan ial s rt.  In the Indian s enari  here th 

e enses and reven es are reg lated in gas 
transmissi n and distri ti n segment  highl  
m tivating li ies are re ired t  n t nl  
re gni e the st  R  a tivities t als  
en rage entities t  ndertake the R  r e ts. 

Gl all  reg lat r  and ederal s rt is la ing a 
riti al r le in r m ting R  r the trans rtati n 
 leaner els in l ding lended dr gen  
nverting e isting nat ral gas i elines r 

distri ti n net rk r re dr gen 
trans rtati n and e l ring ther l  ar n 
energ  ti ns. everal r e ts ann n ed and 
initiated  di erent ntries are ssing n 
Collaborating  ne essar  Funding and no ledge 
Sharing r r m ting R  pro e ts  

In  O i e  Gas and le tri it  Markets O gem  
reg lates gas transmissi n and distri ti n. In  
O gem intr d ed a ne  reg lat r  ri e ntr l 
rame rk sing RIIO m del- Reven e set t  deliver 

str ng In entives  Inn vati n and O t ts.  
rther make Inn vati n a ha it  O gem intr d ed 

Net rk Inn vati n m etiti n NI  a s heme 
herein Net rk i ensee an arti i ate in the 

Inn vati n r e ts. F rther  t  stim late inn vati ns 
in a str t red and trans arent manner  O gem als  

r ght in Gas Net rk Inn vati n m etiti n 
NI  G vernan e ment  setting t the 

reg lati n  g vernan e  and administrati n  the 
Gas NI . All t es  inn vati ns  in l ding 

mmer ial  erati nal  and te hni al inn vati ns  
are eligi le r the NI  F nding i  the r e t has the 

tential t  deliver l  ar n and r 
envir nmental ene its t  the gas st mers.  

. . e artment  nerg s O  dr gen and 
F el ell e hn l gies O i e F O  la n hed the 

lend lla rativel  in  and rdinates 
related rk thr gh the O  dr gen r gram.  
he ke  as e ts  lend in l de material 
m ati ilit  R  te hn e n mi  anal sis  and 

envir nmental li e le anal sis. dr gen Materials 
-Mat  is leading the R  n i eline materials 

ithin O s lend initiative t  ena le dr gen 
lending in nat ral gas i elines.

Collaboration: 

In  lla rati n  Net rk i ensees ith ea h 
ther and ith N n-Net rk i ensees n r e ts is 

en raged as r e t artners. he lla rative 
a r a h ena les stakeh lders t  rk l sel  ith 

ther arties in the gas s l  hain t  e l re the 
te hn l gi al r mmer ial arrangements est 
address hanges  in net rk se and the 

ntri ti n the  an make in a ilitating l  ar n 
and r ider envir nmental ene its.  Other arties  
s h as l al a th rities and niversities an als  
arr  t il t st dies and these ld er 

rt nities r Net rk i ensees t  get a etter 
nderstanding  h  t  res nd t  these st dies.

Nati nal la rat ries ithin the . . e artment  
nerg s O  s h as -MA  m ati ilit  

ns rti m  is leading the resear h and 
devel ment R  n dr gen i elines r ver 
a de ade  in lla rati n ith ther leading 
resear h gr s  ind str  mem ers  n n- r it 

rganisati n and a ademia thr gh t the nited 
tates.

Funding: 
O gem s RIIO m del in  n t nl  re gni es the 
Inn vati n st t als  r vides nding t  s h 

r e ts. F nding nder NI  is a arded thr gh an 
ann al t  stage m etitive r ess.  his nding 
is re vered thr gh Nati nal ransmissi n stem 
rans rtati n N  harges and trans erred t  the 

Net rk i ensee s  im lementing the inning 
r e t s .

ari s ederal agen ies in A are nding the R  
initiatives r dr gen i eline materials  sa et  
and erati ns r man  ears  making signi i ant 

ntri ti ns t  s rt their mmer iali ati n and 
de l ment. In an ar    F nding 
O rt nit  Ann n ement FOA  r dr gen 

r gram ann n ed    milli n nd r 
devel ment  te hn l gies that im r ve the st 
and er rman e e.g.  resilien  relia ilit  sa et  
and integrit   dr gen trans rtati n 
in rastr t re  in l ding i elines. 

he nited tates  strateg  r transiti n t ards 
envir nment riendl  els ntin es t  ev lve. he 

se  dr gen as a el and ind strial eedst k is 
an im rtant element  this strateg .  address 
the te hn l gi al hallenges in trans rting 

dr gen and a ilitate resear h and devel ment 
in this ield  the ederal g vernment is la ing a 
signi i ant r le.

H lend b  the Numbers M R  Portfolio 
 partners  national labs uration of 

Current R  Pro e ts  
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Knowledge Sharing:

he kn ledge a ired thr gh these r e ts is 
disseminated s  that stakeh lders an gain n the 
r lling- t  s ess l r e ts and s se ent 
deliver   net rk savings and r ar n and 
envir nmental ene its. ven here r e ts are 
deemed ns ess l  Net rk i ensees stand t  
gain val a le kn ledge that ld res lt in t re 
net rk savings. he Net rk i ensees have 
esta lished a rtal r sharing the learnings r m 
inn vative r e ts. 

Projects Funded in 2020 

 invest in the resear h  NGR  an tilise the 
es r  a nt nd r seek dget r m entral 
G vernment. Alternativel  the re ired nd ma  e 
re vered al ng ith trans rtati n harges as 
all ed  O gem in . NGR  an als  se mi   
these s r es de ending n the am nt  the 
R  r e t.

he shi t t ards dr gen ased e n m  an e 
a hieved ith lla rati n am ngst all stakeh lders 
in l ding resear h instit tes la s and niversities  
material r d ers  st mers  ther related 
g vernment agen ies  et . a art r m a th ri ed 
entities. A lla rative a r a h ill ena le a 
s nerg  et een lle tive kn ledge and e ertise  
th s ens ring r e ts are im lemented in an 
e e tive manner. resentl  s me entities are 

ndertaking R  r e ts at individ al level  
h ever  lla rative a r a h ill hel  save 
res r es  time  and hel  attain etter res lts.  

e ending n the nat re and si e  R  r e t  
NGR  an als  advise entit s  r the lla rati n.

n ledge in sil s is  n  se. he r e t learnings 
an e made availa le n a single lat rm like a 
e  rtal  t  ens re the r e t highlights l  

lights and s ess and ail res are availa le t  all 
stakeh lders  th s ene itting all.  

he ssi ilit   devel ing a dr gen ased 
e n m  is a hieva le ith all the relevant 
stakeh lders rking lla rativel  and ens ring all 
the ne essar  res r es are availa le. his ill 

rther hel  g vernments t  attain the limate g als. 
In India  NGR  nder the g idan e  Ministr   

etr le m and Nat ral Gas and - rdinati n ith 
ther relevant g vernment a th rities  is est la ed 

t  initiate the mantra r m tivating the resear h 
and devel ment a tivities r the gas transmissi n 
and distri ti n net rk n t nl  r dr gen 

lending t all s h r e ts ith an e tive  
red ing the ar n t rint.

no ledgement  Author wishes to express gratitude to 
Ms  Shelley P. Rus kowski, Regulatory inance Advisor, Low 
Car on Solutions, Exxon Mo il Corporation, Texas, USA.
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India has a l ng a  t  traverse. he transmissi n 
and distri ti n  gas  eing a reg lated a tivit  
needs m tivating li ies t  en rage entities t  

ndertake R  r e ts. As an e seen r m the 
gl al s enari s  the main mantra  ng ing R  

r e ts is availa ilit   Platform, Funding, 
Collaboration and no ledge Sharing.   O gem 
has r vided lear m tivating li ies r 
en raging inn vati ns  nding  lla rati n  
and kn ledge sharing. imilarl  in A   
thr gh lend and -MA  has r vided the 

lat rm r lla rati n thr gh ederal nded 
R  r e ts.  

In Indian nte t  NGR  has all the here ithal t  
im lement this gl al mantra and r vide the 
ne essar  illi  t  the R  r e ts in the 
transmissi n and distri ti n segment. NGR  in 

- rdinati n ith ther stakeh lders  an r vide a 
lat rm herein all interested entities an 
lla rate n R  r e ts. rans arent and n n-

dis riminat r  reg lati ns an e intr d ed  
r viding details in l ding eligi ilit  riteria  

eval ati n arameters  r e t sele ti n r ed re 
and me hanism t  release nds. A art r m 
anal sing and realising the e ense inv lved in 
R  Reg lat r sh ld als  r vide nding ti ns 
t  en rage m anies t  invest time and energ  
in R . F rtherm re  the nds an e linked t  
milest nes at di erent stages  the r e t. 
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A.  Backdrop

he a  the sinesses ere nd ted traditi nall  
has hanged ver last e  de ades and t da  it is 

ssi le r an verseas m an  t  nd t 
siness in di erent reign l ati ns ith t 

setting  a resen e there. raditi nal ta  r les 
relied n h si al resen e in a ntr  and d es 
n t deal ith  a sit ati n  erating in verseas 
l ati ns ith t h si al ne s in market ntr . 
F r e.g. i  a m an  in A  is selling g ds t  an 
Indian m an  here title t  s h g ds is 
trans erred tside India  the r its  s h A  

m an  as n t ta a le in India market 
risdi ti n . F rther  A  did n t have a r rate 

ta  regime  hi h res lted int  n n ta ati n  s h 
r its n sale  g ds. 

he a resaid r les res lted int  ta  str t res 
leading t  ta  savings r M lti-Nati nal ntities 
MN s  erating in the ntries having av ra le 

ta  regimes and had g d ta  treat  net rk. 
ever  G vernments all ver the rld e amined 

these str t res and n ted that the  are n t getting 
their air share  ta es. hese res lted int  an 
e tensive dis ssi n et een the G vernments t  

ring a t ta  meas res m ltilaterall  s  that the  
re eive air share  ta es.

hese dis ssi ns gave rise t  ase r si n and 
r it haring  meas res  irst  its 

instalment alled  .  hi h as im lemented 
le  ears a k t  address aggressive ta  

lanning. A m rehensive M lti-lateral Instr ment 

The New Global Tax Deal – Considerations for Oil & Gas Sector

A ril - ne   l.  Iss e 
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as signed  ver  ntries r amending ta  
treaties et een di erent ntries making ta  
av idan e illegitimate. ever   .  meas res 

ere inade ate t  deal ith  - ta  r les hi h did 
n t give ta ati n rights t  market risdi ti n r 
str t res here MN s sets-  resen e in l  ta  

risdi ti n.  

A resaid res lted int  intr d ti n   .  
initiative nsisting  illar  dealing ith ne s 
and r it all ati n  and illar  ertaining t  a 
gl al minim m ta  r e ts. Overall  the t  illars 

  are a mmenda le ste  r ard in the 
gl al ight against ta  ga s and large-s ale ta  
evasi n ased n a hist ri  gl al nsens s r m 

 ntries in O t er . e ill dis ss 
here nder ea h illar t  nderstand the n e t and 
h  it ill im a t m anies in the Oil and Gas 
se t r.

B.  Pillar One – new nexus rules

he aim  illar One is t  rea h a gl al agreement 
n ada ting the all ati n  siness r its in a 
a  that e ands the ta ing rights  market 
risdi ti ns. In rder t  a hieve this  illar One 
ntains ne  ta ing rights r market risdi ti ns 

ver a share  the resid al r its  ertain MN  
gr .

he ne  ne s targets t  address the ases here a 
siness has a s stained and signi i ant inv lvement 

in  the  e n m     the  market  risdi ti n  s h 
as  thr gh  high  reven e r m st mers in market 

iten Sutar
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Neetu Vinayek 
artner

Ernst  Young LLP

Palak Agrawal 
Manager



he rnal  Federati n  Indian etr le m Ind str

A ril - ne   l.  Iss e 

risdi ti n  ns mer intera ti n and engagement 
thr gh digital means  irres e tive  its level  

h si al resen e in market risdi ti n. his 
rimaril  targets m anies hi h are in reasingl  
ndertaking siness ith st mers in market 
risdi ti n ith t having h si al resen e. 

As er dra t r les released  Organisati n r 
n mi  - erati n and evel ment O  

r illar One  eligi le MN s shall e re ired t  re-
all ate   resid al r its in e ess    
its ns lidated r its t  market risdi ti ns 
meeting ne s test  sing reven e- ased all ati n 
ke . rrentl  MN s having ns lidated t rn ver  

r s  illi n are vered nder illar One. he 
t rn ver ill get l ered in t re ears ased n 
the nsens s a hieved  O . MN s ith 
t rn ver l er than the a resaid thresh ld ill n t 
get vered nder illar One r les as  n .

O  estimates that gl all  ta ing rights n m re 
than   illi n  r its are e e ted t  e 
re-all ated t  market risdi ti n ea h ear ased 

n a ve. evel ing ntr  gains are e e ted t  
e greater than th se in m re advan ed ntries. 
ri r t  rea hing nsens s n a ve ta  r les  

man  ntries in l ding India  have alread  
intr d ed digital r rem te ta  in their d mesti  
la  t  ta  MN s. illar One ill re la e the ntries  

nilateral meas res and ill resent ne ni ied ta  
regime.

Ill strated el  is a ase st d  indi ating h  illar 
One ld a e t the ta  rden n MN  gr

ari s la ers erating in India thr gh rem te 
manner s h as r viding I  servi es rem tel  r 

nline sale  il  il r d ts  e i ment  g ds  
et  ma  get im a ted n e illar One is e e tive.

It is im rtant t  n te that illar One r les are n t 
inalised et. here are dis ssi ns et een vari s 

ntries n the nt rs  illar One and its 
im lementati n. It is e e ted that inal r les ma  e 
di erent r m the dra t r les in ertain as e ts and 
hen e it is im rtant t  see devel ments n illar 
One and timeline  hi h it ill e im lemented.

C.  Pillar Two – Global Minimum Tax

etting ta  rates is a s vereign right  risdi ti n  
t here rates are set t  l  the  adversel  a e t 

s vereign rights  an ther risdi ti n  r ing 
them t  l er ta  rates.  Man  risdi ti ns are 
engaged in ta  m etiti n re erred t  as the ra e 
t  tt m   ering red ed ta ati n t  attra t 

reign investment. 

illar  addresses remaining  hallenges and 
is designed t  ens re that large internati nall  

erating sinesses a  a minim m level  ta  
regardless  here the  are head artered r the 

risdi ti ns  the  erate in. It ens res that 
de isi ns n investment and e e tive a ital 
all ati n are ased n n n-ta  a t rs s h as 
in rastr t re  ed ati n levels r la r sts.

illar  addresses the a resaid thr gh a n m er 
 interl king r les that seek t  - 

i  ens re minim m ta ati n hile av iding d le 
ta ati n r ta ati n here there is n  e n mi  

r it  
ii  e ith di erent ta  s stem designs  
risdi ti ns as ell as di erent erating m dels  
sinesses  

iii  ens re trans aren  and a level la ing ield  and 
iv  minimi e administrative and m lian e sts. 

 a hieve these e tives  illar  sets t the 
r les that ld r vide risdi ti ns ith a right t  
ta  a k  here ther risdi ti ns have n t 

e er ised their rimar  ta ing rights  r the a ment 
is ther ise s e t t  l  levels  e e tive 
ta ati n.

In a sit ati n here the e tive a  Rate R  
aid  an entit  in a risdi ti n is less than  
er ent  the e tive  illar  is t  re ver the 
alan e as t -  ta  r m the MN  gr . 

Ass ming that the R  the gr  is  er ent in a 
arti lar risdi ti n  the illar  r les aim t  

re ver the alan e  er ent as t -  ta .

  shall e re ired t  a  ta es in India n 
Am nt A all ated. he additi nal ta es aid n 
Am nt A shall e redita le in-h me ntr . 

here ta  rate in market risdi ti n is higher than 
the ta  rates a li a le in h me ntr  the verall 
ta es aid  the entit  ma  e higher vis- -vis re-

illar One.
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Pillar o rules are divided into the follo ing t o parts

e aratel  hile illar  e l des internati nal 
shi ing in me r m its am it  the esti n arises 

n hether in me r m lease  vessels r 
trans rtati n  vessels ld e in l ded in this 
e l si n. essel erating entities ma  have t  re-
l k at their erating str t re de ending n 
a li a ilit   these e l si ns. 

F rther  it ld e relevant t  e amine the s l  
hain  the m anies t  see i  end rs erating 

t  l  ta  risdi ti n ill ass n the in rease in 
ta  st  in reasing rates r sale  g ds r 
servi es.

b   For Resident Companies 

hile hist ri all  India had a relativel  high 
r rate ta  and n m er  ta  in entives  

e em ti ns  re ent dire ti n  ta  li  has een 
t  aim r m derate rate  ta ati n ith grad al 

hase t  m st ta  in entives. A rdingl  the 
rate  r rate ta  hi h as in the range   
t   ntil re entl  has n  een r ght t  

m etitive rate   ith a l er rate   
in l ding s r harge and ess  eing availa le r 

ne  man a t ring m anies. he r rate ta  
rates are still higher than minim m gl al ta  rate  

 and ma  n t have m h im a t n Indian 
la ers. ever  i  these m anies have 

s sidiaries r int vent res in l  ta  risdi ti ns  
then im a t  illar  needs t  e e amined as it 
an de rease the R  the Gr .

D.  Adopt to flourish

he t  illar s l ti n re resents a hist ri  
devel ment and seeks t  dramati all  hange the 

ld ta  la s. 

In terms  the rder  a li ati n  R takes n a 
rimar  r le and is a lied in ri rit  t  Gl  r les. 
nder Gl  r les  a li ati n  IIR ill take 
re eden e ver the R. R ill a l  nl  in 

the a sen e  IIR.

N ta l  illar  leaves risdi ti ns ree t  
determine their n ta  s stem  in l ding hether 
the  have a r rate in me ta  I  and here 
the  set their ta  rates  t als  nsiders the right 

 ther risdi ti ns t  a l  the a ve r les as 
r sed here in me is ta ed at an e e tive rate 
el  a minim m rate.

iming in relati n t  the intr d ti n  the ne  
r les is rrentl  n ertain. he earliest time rame 

eing nsidered is r the r les t  e e e tive in 
 r the In me In l si n R le IIR  and  

r the nderta ed a ments R le R .

Impact analysis 

a  For non resident P servi e providers in 
India

i all  n n-resident il  gas servi e r viders 
ers in me t  ta  in India nder s e ial ta  

regime here    gr ss re ei ts is deemed t  
e r it and hen e e e tive ta  rate   i.e.  
  deemed e l ding a li a le s r harge and 

ess .  

nsidering the same  NR servi e r vider ma  end-
 a ing additi nal ta es in India s  as t  mat h 

minim m ta  rate nder illar  r les.

A rdingl  it ld e riti al r NR servi es 
r vider t  eval ate the im a t  illar  in 

terms  additi nal ta  t l  as ell as 
m lian e rden s  as t  in r rate additi nal 

ta  st hile idding r ntra ts.



Im lementati n  t  illar s l ti n ma  have ar rea hing ta  and erati nal hallenges r th Indian 
head artered gr s ith internati nal erati ns India t nd  and reign head artered gr s India 
in nd  ith Indian erati ns.

he minim m ta  rate ma  ene it devel ing ntries  hi h t i all  im se higher r rate in me ta es  
t it ld make ta  havens  regi ns r viding ta  e em ti ns less attra tive.

nsidering the m le it  and r sed time- rame t  re are r the im lementati n  it is im rtant r 
m anies t  eval ate the tential im a t  the r sed gl al ta  hanges  re are r additi nal ta  
m lian e rden and re-eval ate their legal str t re and erating siness m del. 
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Oil and Nat ral Gas r rati n imited ONG  
has signed a Mem rand m  nderstanding 
M  ith in r A A  the N r egian state-

ned m ltinati nal energ  m an . he M  
as inked n  A ril  in Ne  elhi r 
lla rati n and artnershi  in areas  
stream l rati n  r d ti n  midstream  

d nstream and lean energ  ti ns  in l ding 
ar n a t re tili ati n  e estrati n 

. in r is the leading erat r n the 
N r egian ntinental shel  resent in ar nd  

ntries rld ide.

he M  as signed d ring the visit  a high-
level delegati n  N r a  t  India. ni n 
Minister  etr le m and Nat ral Gas hri 

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

A ril - ne   l.  Iss e 
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Oil & Gas in Media

 ardee   ingh  ri    N r egian  F reign   Minister  Ms  Anniken 

ardee  ingh ri  Minister  etr le m  Nat ral 
Gas and sing and r an A airs dedi ated t  
ma r r e ts  ONG  t  the nati n at estern 

sh re n  A ril . e as a m anied  
M  r. Alka Mittal  ire t r F  O  ingh and 
ire t r O sh re  anka  mar. he t  r e ts 
ill res lt in an in remental gain  .  MM   il 

and m re than  M  gas.
he minister e ressed his a re iati n r ONG  

team r im lementing the t  r e ts. e 
e h rted ONG  t  rther enhan e their e rts t  
add m re il and gas t  the kitt   nati n ad ting 
a elerated e l rati n a tivities. 

NWIS Platform, part of the Mumbai High South Redevelopment phase IV
he state- -the-art  legged ater In e ti n- m- iving arter lat rm has een installed as art  

im lementati n  l  salinit  ater l d F  r ess  an nhan ed Oil Re ver  OR  il t r e t  art 
 the M m ai igh th Redevel ment hase I  at a t tal A   Rs.  r res. N I -R installed 

nder G I initiatives  nhan ed Re ver  R  li   r il and gas. he r e t ill res lt in 
in remental gain  .  MM   il and .  M  gas. his is the irst OR r e t  Indian sh re.

it eldt  ONG  M  r Alka Mittal and e tive i e resident  in r Ms Irene R mmelh  ere 
resent n the asi n.

As er the agreement  th ONG  and in r ill lla rate ith ea h ther in the ield  stream il and 
gas  midstream  marketing and trading  esides e l ring rther ti ns in l  ar n el  rene a les  

ar n a t re t rage  as ell as ar n a t re tili ati n and e estrati n  rt nities in 
India.

he M  is valid r t  ears nder hi h th m anies have agreed t  rk t gether in the areas 
identi ied.

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



he n e t inv lves red ing the salinit   the in e ted sea ater  hi h is a t  m   t  the level 
  m ith a desalinati n lant. he me hanism  F inv lves m le  r de Oil- rine-R k O R  

intera ti ns r im r ving th mi r s i  and ma r s i  dis la ement e i ien .

he r e t has een im lemented ith strategi  em hasis n l al r rement  Rs.  r re  in line ith 
Make in India Initiative  the g vernment. O t  t tal  ma r m s a kages in N I  r e t   ma r 

m s a kages have een man a t red in India.  M   tr t ral teel  en gh  make  i el 
ers have een sed in the str t re.

he nerg  Re ver  nit t  save er ill res lt in red ing  M    emissi n earl  there  
red ing ar n t rint.

Cluster 8 Marginal Fields
he l ster  Marginal Field devel ment r e t at M m ai igh has een im lemented ith a t tal st  

Rs. .  r res. he r e t ill res lt in in remental r d ti n  .  MM   il and .  M  gas. 
hese marginal ields ere dis vered in -   - . O  mitigati n s stem has een im lemented 
r the irst time in sh re as art  the r e t. he il and gas is eing eva ated thr gh F O Fl ating 

r d ti n t rage and O take .

India has achieved the target of 10 percent ethanol blending, 5 months ahead of 
schedule
G vernment  India  ith the aim t  enhan e India s energ  se rit  red e im rt de enden  n el  save 

reign e hange  address envir nmental iss es and give a st t  d mesti  agri lt re se t r  has een 
r m ting the than l lended etr l  r gramme. he Nati nal li  n i els  n ti ied  the 

G vernment in  envisaged an indi ative target   ethan l lending in etr l  ear . ever  
nsidering the en raging er rman e  d e t  vari s interventi ns made  the G vernment sin e  

the target   ethan l lending as advan ed r m  t  - .

A R adma  r than l lending in India -  as als  released  the n le rime Minister in ne  
 hi h la s t a detailed ath a  r a hieving  ethan l lending. his r adma  als  menti ned an 

intermediate milest ne   lending t  e a hieved  N vem er  .
ever  d e t  the rdinated e rts  the li  e t r Oil Marketing m anies OM s  the target  
 lending nder the r gramme has een a hieved m h ahead  the targeted timelines  N vem er  
 herein the li  e t r OM s have attained an average  ethan l lending in etr l a r ss the 

ntr .

his a hievement in the rse  last  ears has n t nl  a gmented India s energ  se rit  t als  
translated int  a re  im a t  ver Rs.  r res  red ed G G emissi ns   lakh M  and als  led t  
the e editi s a ment  ver Rs.  r res t  armers.

ith all the initiatives taken  the G vernment  the  r gramme is n tra k t  a hieve the target   
lending  - .

ist r  as made et again hen O tama  te hn l g  
devel ed  IndianOil R  s e t the ntr s t  
te hn l g  a ard. he m h- veted a ard as resented  

r. itendra ingh  n le Minister  tate r ien e and 
e hn l g  I  t  IndianOil R  team led  r.  

Ramak mar  ire t r R  and r. Madh s dan a   
Re ining e hn l g  in a glittering event that sa  the 
resen e  India s t  te hn rats and l minaries r m the 

d main  s ien e  te hn l g  r m a r ss the ntr . r. 
rivari handrsekhar  hair ers n    e retar  e artment 
 ien e and e hn l g  as als  resent.

IndianOil’s Octamax Technology wins Country’s Top Technology Award

he rnal  Federati n  Indian etr le m Ind str
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IndianOil as de lared inner  the veted Nati nal A ard-  nder the ateg r  ess l 
mmer iali ati n  Indigen s e hn l g  r mmer iali ati n  O tama  e hn l g . he 

re gniti n arries a ash a ard  Rs.  lakh and a tr h . IndianOil as ad dged irst in the ateg r  A  
the Nati nal A ards al ngside a medi al devi es m an  that als  n this restigi s a ard r l ting 
stents. It is nderst d that IndianOil s entr  ithst d t gh m etiti n r m te hn l gies a r ss 
d mains  ind strial se t rs and m eted against  te hn l gies v ing r the t  h n r.

mmending the re gniti n  Mr. hrikant Madhav aid a  hairman  IndianOil  said  his Nati nal A ard r 
r O tama  te hn l g  is a rea irmati n  IndianOil s mmitment t  Aatma Nir har harat. It validates 
r s irited rne  r m eing a te hn l g  im rter t  a reat r  tting-edge re ining te hn l gies. 

Inn vating this i neering te hn l g  has hel ed IndianOil r d e the ntr s irst -O tane etr l at 
r Math ra Re iner  t  er high er rming ne  generati n a t m iles. he la n h  this high tane 

etr l grade has ata lted IndianOil int  the leag e  sele t ntries s h as German  A  Gree e  Israel  
et .  that er -O tane etr l.
A e ting the h n r n ehal   IndianOil  ire t r R  said  e are r d t  re eive this veted 
a ard that re gnises IndianOil s siti n as a te hn l g  li ens r in the m etitive re ining resear h 
d main. O tama  is a state- -the-art indigen s r ess te hn l g  t  r d e etr l ith e e ti nall  
high anti-kn k alit  leading t  etter m sti n e i ien   higher el saving ene its .

Oil India imited OI  has taken the irst signi i ant ste  
t ards Green dr gen n m  in India ith the 

mmissi ning  India s First .  re Green dr gen 
il t lant  ith an installed a a it    kg er da  at its 
rhat m  tati n in Assam n A ril  . he lant as 
mmissi ned in a re rd time   m nths.

hri shil handra Mishra  hairman  Managing ire t r  
ina g rated the lant in the resen e  hri arish Madhav  

ire t r Finan e  and hri rasanta rkak t  Resident hie  
e tive  the m an . he lant  r d es Green dr gen 

r m the ele tri it  generated  the e isting k  lar lant sing a  k  Ani n hange Mem rane 
A M  le tr l ser arra . he se  A M te hn l g  is eing sed r the irst time in India.

eaking n the asi n  hri Mishra said that the m an  has taken an im rtant ste  t ards l illing 
the visi n  r rime Minister r an atmanir har India. his lant is e e ted t  in rease its r d ti n  
green h dr gen r m  kg er da  t   kg er da  in t re. he m an  has initiated a detailed st d  in 

lla rati n ith II  G ahati n lending  Green dr gen ith Nat ral Gas and its e e t n the e isting 
in rastr t re  OI . he m an  als  lans t  st d  se ases r mmer ial a li ati ns  the lended 

el.

India’s first pure green hydrogen plant commissioned in Jorhat

In line ith the Nati nal dr gen Missi n  GAI  India  imited has a arded a ntra t t  set  ne  the 
largest r t n hange Mem rane M  le tr l ser in India. he r e t ld e installed at GAI s 

i ai r m le  in G na istri t  Madh a radesh  and ld e ased n rene a le er.
he r e t has een designed t  r d e ar nd .  Metri  ns  dr gen er da  a r .  M  
a a it  ith a rit   a t .  l me . It is s hed led t  e mmissi ned  N vem er . In 

line ith the visi n  Atmanir har harat  the r e t has een a arded t  a vend r having d mesti  val e 
additi n  m re than  er ent.

arlier  in an ar  this ear  GAI  had mmen ed India s irst- -it s-kind r e t  mi ing dr gen int  
Nat ral Gas s stem. dr gen lended Nat ral Gas is eing s lied t  ne  GAI s int ent re  

m an  ith - Avantika Gas imited AG  hi h is a it  Gas istri ti n G  m an  erating in 
Ind re  Madh a radesh. ill date  GAI  has een s ess l in lending t   v v  h dr gen in nat ral gas 
in the G  net rk.

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



i eline In rastr t re imited I  and GAI  India  imited 
have inked a Mem rand m  nderstanding M  n 
Ma    in Ne  elhi r erati n and 

lla rati n t ards devel ment and strengthening  
the dr gen ased e s stem in India. Aa shi Agar al - 
Assistant i e resident - trategi  lanning  Ne  
Initiatives  I  and Mr. Ash  inghal - e tive ire t r - 

A  RM  M  -GAI  signed the M  in the resen e 
 Mr. Akhil Mehr tra  M   O  I  and Mr. M. . I er - 
ire t r  siness evel ment  GAI .

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

India as a nati n is at a ver  nas ent stage ith res e t t  dr gen as an energ  s r e. he s  all the 
stakeh lders in l ding G I  Ind str  dies  Ind str  eers and ns mers  sh ld e n e l ring 

r d ti n  transmissi n  and distri ti n  dr gen r making it via le t  e a le t  ntri te t ards 
l illing India s O  mmitment.

he M  aims at lle tivel  e l ring the easi ilit  
desira ilit  and via ilit   dr gen as a s r e  
energ  and th s ild a artnershi  et een the 

m anies. I   GAI  ill e l re vari s ti ns 
r trans rtati n sing the e isting nat ral gas 

i eline and the end se  h dr gen.

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

he rnal  Federati n  Indian etr le m Ind str
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Webinar on Sustainable Aviation Fuel
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Events

he Federati n  Indian etr le m Ind str  FI I  in ass iati n ith A ens rgani ed the e inar n 
staina le Aviati n F el n th A ril  . he e inar ssed n vari s te hn l g  ath a s r 
staina le Aviati n F el r d ti n.  he e inar itnessed arti i ati n  m re than  r essi nals 
rking a r ss the il and gas val e hain.

Mr. N astri  ire t r Oil Re ining  Marketing  FI I 
started the sessi n ith the ening remarks. e 
menti ned that G vernment has laid d n vari s 
initiatives like One nati n ne grid  than l lending 

r gramme  A A  i  gas  s heme  FAM  s  
s heme et  t  ens re e i ient  s staina le and lean 
energ  s stem r India in t re. 

Mr. Yv n ernard  siness evel ment Manager  
i   rene a les  A ens started ith the 
resentati n Intr d ti n t  A ens i el 

te hn l gies rt li  and Gl al nte t . e talked 
a t the resen e  A ens rld ide es e iall  in 
re ining and etr hemi als  gases and alternatives  
rene a les and said that A ens has ver  
ind strial nits nder li ense and ver  m d lar 

nits  re eren es.

Mr. arshit Agar al  e t  ntr  ales Manager  
A ens talked a t Indian i els market s enari . 

e said that A ens have r vided ver  l s li ense 
nits and  t ns  atal st t  all ma r il and 

gas s in India. e then menti ned a t the 
i el market resent in India and dis ssed the 

ethan l r d ti n and lending rates. e said that  
 there as s n G and  G ath a s  

r d ing AF r rene a le diesel and hen e the 
target  lending ethan l ith gas line as revised 
t  . e menti ned that the ns m ti n  i el 
is l  in the Indian market and dis ssed the ste s 
that need t  e addressed in ase  i el market.

Mr. Ma ime assie  e hn l gist  Al h l t  et team  
A ens resented the ath a  related t  Al h l t  et 
r te. e highlighted the aviati n el s e i i ati ns 

ntaining s n hr nised h dr ar ns and dis ssed 
a t the A -  s ntheti  ara ini  ker sene  

r d ti n ste s. 

Mr. raveen Rai  e t  ire t r  FI I nd ted the 
A sessi n and the anellists r vided their vie s 

and ini ns n vari s eries sted  r 
arti i ants. astl  Mr. iddhartha aha  ntr  ead  
ales  marketing  A ens r sed the l sing 

remarks. 



he Federati n  Indian etr le m Ind str  FI I  rgani ed an e l sive e inar n nerg  ransiti n  
e ar ni ati n - R le  NG  A li ati n   n th ne  ver virt al lat rm. he e inar 
as aimed at nderstanding the r le  Nat ral gas  NG and  in energ  transiti n t  ave a a  r ard 
r im lementati n  these n e ts  te hn l gies in the ind str .

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

mmen ing the r eedings  the e inar  Mr. G rmeet 
ingh  ire t r General  FI I e tended a arm el me t  

the s eakers and arti i ants. In his el me address  he 
highlighted that ith the ll ing initiatives  the 
G vernment  India is alread  nder a  t ards energ  
transiti n
A elerating the ses  rene a le energ  e ar nisati n 

 trans rt and ad ti n  ele tri  m ilit  One nati n 
ne grid  than l lending r gramme  A A  i  gas  

s heme  FAM  s  s heme et  t  ens re e i ient  
staina le and lean energ  s stem r India in t re  

Nati nal dr gen Missi n ith the g al t  make India a 
gl al h  r Green dr gen r d ti n and e rt.

r Ra  e  e ari  hie  ientist R  in Gr  
Resear h  e hn l g  etr nas in his 

resentati n n the Im rtant R le  O  
a t re tili ati n and t rage in the nerg  
ransiti n  em hasised that there is an rgen  

t  signi i antl  t G G emissi n t  av id the 
e n mi  and h man nse en es  severe 
limate hange.

r. A  al an  rmer M   O etr net NG  in his 
resentati n n the nerg  ransiti n  R le  NG  Gas  

em hasised that se  energ  t da  ann t e seen in 
is lati n and the tr e st  energ  is m re than st e  
d llars ents. It is im rtant t  take int  nsiderati n the 

nse en es  h sing an energ  s r e as it has 
e n mi  liti al  s ial and envir nmental a t rs 
atta hed t  it.

At the end  Mr.   eng ta  ire t r  FI I 
e tended sin ere gratit de and thanked all the 
t  s eakers r Ra  e  e ari  and r. A  

al an r giving their val a le time and r 
sharing their e erien es n the nerg  ransiti n 

 e ar ni ati n ers e tive ssing n 
  NG. e als  thanked all the arti i ants 

r taking t their time and listening t  the 
sessi n.
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Dr. Pushp Kumar Joshi

r. sh  mar shi has taken harge as hairman  Managing ire t r  
ind stan etr le m r rati n td  a Maharatna m an  n Ma   

. ri r t  this r shi as ire t r- R  the r rati n r m A g st  

. r. shi is als  h lding the Additi nal harge  ire t r - Marketing  
.

ring his areer  he had held ke  rt li s in man Res r es n ti ns vi . 
e tive ire t r  R  and ead  R  Marketing ivisi n.

r. sh  mar shi is a t rate in man Res r e Management  st 
Grad ate in man Res r e Management r m RI  amshed r and a hel r  
a  r m Andhra niversit .

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

r. shi had een art  the ard  ire t rs   sin e . ring his ten re in the ard   
e ame a Maharatna m an  and a hieved the landmark r it A ter a    r re in FY - . In 

additi n  M m ai Re iner  ansi n r e t  int ent re athinda Re iner  r e t  n mer s 
in rastr t re r e ts in Marketing  hi h e nentiall  in reased the Re ining and Marketing a a ities  

 have een e e ted ver the ears.  is als  in the r ess  e e ting the isakh Re iner  
gradati n r e t  Green Field Re iner  m etr hemi al m le  at armer  Ra asthan  et .

As ire t r  R  r. shi has een res nsi le r verseeing the design and de l ment  ke  man 
Res r e li ies and strategies hile leading man Res r es ra ti es that are em l ee- riented and 
aimed at ilding high er rman e lt re.

NEW APPOINTMENTS

Pomila Jaspal

Ms. mila as al has taken ver as ire t r Finan e   ONG  n  A ril . ri r t  this  Ms. as al 
served as ire t r Finan e  in Mangal re Re iner  and etr hemi als td MR  - hed le A   and 
s sidiar   ONG  sin e O t er . he has als  served as ire t r n the ard  ONG  Mangal re 

etr hemi als imited OM  etr net Mangal re assan angal re imited M  and ONG  etr  
Additi ns imited O a .

Ms. as al is a ell  mem er and g ld medallist  the Instit te  st 
A ntants  India. he is a re i ient  the ate Mrs han ati G el G ld Medal 
r m the Instit te. he has tained a degree in . m. ns  r m M M A  

llege  handigarh  and M. m. r m the n a  niversit .

he has  ears  e erien e a r ss varied segments  the il  gas ind str  
en m assing erating  reg lat r  and li  as e ts  stream and 
d nstream ind str . he as instr mental in the merger  OM  ith MR  

aving the a  r s nerg  and integrati n ene its r the ONG  Gr .

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

As ire t r Finan e   MR  she sed n the restr t ring  the rr ing rt li s leading t  a l er 
e e tive rate  interest. he steered MR s maiden N n- nverti le e ent re N  iss e rth Rs  
r re and als  vent red int  the mmer ial a er market at the rt ne time that ld generate nds 

at ver  m etitive rates. In additi n  she als  a ilitated the settlement  man  iss es n merit nder a ka 
ish as heme r Indire t a  as ell as nder ivad e ish as heme r ire t a .



Dr. Manas Kumar Sharma

r. Manas mar harma t k harge as ire t r l rati n  evel ment  
 Oil India imited OI  India s se nd largest nati nal e l rati n  

r d ti n m an  n . . . r. harma as serving OI  as e tive 
ire t r asin Manager- hel  ri r t  his a intment as ire t r  here 

he as inv lved in vari s  a tivities ithin the erati nal areas in Assam 
and Ar na hal radesh  OI .

A skilled ge s ientist and erati nal manager  r harma arries ith him m re 
than  ears  e erien e in the il and gas ind str  he has irst hand 
kn ledge  e erien e in the s s r a e  s r a e d main  th in the 

rking as ell as in the seni r management level.

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

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

Mr. an a  indal is . m ns.  r m elhi niversit  and a mem er  the 
Instit te  st  Management A ntants  India I MAI . Mr. indal had 

ined I  in  and has ri h and versatile e erien e  m re than  
ears. e has handled entire s e tr m  Finan e and A nts n ti ns  

es e iall  Fa ilitating r e t e e ti n r m idding t  ntra t l s re  
r e t Finan ing  investments  ta ati n  im lementati n  Internal Finan ial 

ntr l stems  Finan ial Re rting et . 

Mr. indal has als  served as hie  Finan ial O i er  Ramag ndam 
Fertili ers and hemi als imited  a int ent re m an  r m ted  I  
and Nati nal Fertili ers imited.

Sanjay Jindal 

r. harma has n e t ali ed a ti n lan r vari s e l rati n a tivities leading t  identi i ati n  
r s e ts r ntin ed h dr ar n e l rati n  a raisal  dis veries as ell as rm lati n  

revitali ati n lan r e isting r n ields ithin O erati nal Areas in Assam and Ar na hal radesh. e 
is als  instr mental in esta lishing Ind str -A ademia lla rati n ith niversities in the N rtheast  

hi h has hel ed in etter nderstanding  the Assam  Assam-Arakan asin r arr ing t e tensive 
e l rati n a tivities  OI  in the N rtheast.

An al mn s  i r garh niversit  r. harma is a h.  and M e h in A lied Ge l g .

he rnal  Federati n  Indian etr le m Ind str
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STATISTICS
INDIA  OIL  GAS

DOMESTIC OIL PRODUCTION (MILLION MT)

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

Onshore ONG ... . . . . .
OI . . . . . .

vt.   . . . . . .
Sub Total  17.8       17.6 17.5 17.3 16.2 100

Offshore ONG . . . . . .
OI . . . . . .

vt.   . . . . . .
Sub Total  19.1       18.4 18.1 16.9 16.0 100.0

Total 
Domestic 
Production

. . . . . .
ONG . . . . . .
OI . . . . . .

vt.   . . . . . .
Total 
Domestic 
Production

36.9 36.0 35.7 34.2 32.2 100.0

Source  I A

ig i .
G ahati .

ali .
ara ni .
aldia .

Math ra .
ani at .

ngaig an .
aradi .

Total 70.05

Chennai Petroleum Corp. Ltd.
hennai .

Narimanam .
Total 10.50

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

Indian Oil Corporation Ltd. Bharat Petroleum Corp. Ltd.
M m ai .

hi .
Total 27.50

JV Refineries
 OR - ina .

M GG R .
JV Total 19.10

industan Petroleum Corp. Ltd.
M m ai .

isakha attnam .
Total 15.80
Other PSU Refineries
NRL, Numaligarh 3.00
MRPL 15.00
ONGC, Tatipa a 0.07
Total PSU Refineries Capacity 141.92

Private Refineries
RI  A  amnagar .
RI    amnagar .
Na ara nerg  td.  amnagar .
Pvt. Total 88.20

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

.

.

.
15.1

.

.

.
15.4

.
.
.
.

30.5

2020-21 2021-22 (P)

.

.

.
15.1

.
.
.

14.6
.
.
.
.

29.7
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PSU Refineries

CRUDE PROCESSING (MILLION MT) 

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

IO . . . . .

. . . . .

. . . . .

. . . . .

MR . . . . .

ONG  ati aka . . . . .

NR . . . . .

SUB TOTAL 127.03      137.33      145.22 151.04 127.50

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

M . . . . .
OR . . . . .

SUB TOTAL 17.11 16.88 15.54 18.18 16.26

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

N . . . . .
RI . . . . .
SUB TOTAL 88.61         91.12         91.19 88.03 78.01

2018-19 2019-20

All India Crude 
Processing

 2015-16   2016-17   2017-18

    232.90    245.40       251.90       257.25 254.38 221.77

Source : PIB Release/PPAC

CRUDE CAPACITY VS. PROCESSING
Capacity On  

01 01 2022 Million MT
% Share Crude Processing  

2021-22 (P)
% Share

 Re . . . .
. Re . . . .

vt. Re . . . .
Total 249.9 100 241.7 100

Source: PIB/PPAC

2019-20 

.

.

.

.

.

.

.

144.71

2019-20

.
.

20.15

2019-20 

.

.
89.51

241.70
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2021-22 (P)

2020-21 (P)

2021-22 (P)

.

.

.

.

.

.

.

138.08

2021-22 (P)

2020-21

.
.

20.44

2021-22 (P)

.

.
83.19

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

antit  Milli n Mt . . . . .

al e  INR `  r. . . . . .

al e   illi n . . . . .
Average nversi n 
Rate  INR er  

al lated
. . . . .

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

rent  l h r - - 
marker  a . . . . .

ai . . . . .
 s l h r- igh s l h r 

di erential a- . . . . .

Indian r de asket I . . . . .
I  igh l h r share . . . . .
I   l h r share   . . . . .

PETROLEUM PRICING

OIL IMPORT - VOLUME AND VALUE

OIL IMPORT - PRICE USD  BARREL

POL PRODUCTION (Million MT) 

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

Fr m Re ineries . . . . . .

Fr m Fra ti nat rs . . . . . .

Total 254.3

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

ight istillates  MM . . . . .
Middle istillates  MM . . . . .

tal istillates  MM . . . . .
% Distillates 
Production on Crude 
Processing

79.9 79.1 80.6 80.5 82.4

231.2          242.7          254.4        262.4        262.9 

DISTILLATE PRODUCTION (Million MT)

r e  I A

2020-21 

.

.

233.5

2020-21

.
.
.

81.7

2021-22 (P)

.

.

.

.

2019-20 

.

.

.

.

.

.
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2020-21

2019-20 

.
.
.

81.7

.

.

.

.

2021-22 (P)

2020-21 

.

.

- .

.

.

.

i e  Indian Oil  Gas Ind str



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

Gas line . . . . .
Na htha . . . . .

er   et . . . . .
Gas Oil .  . . . . .

ai r de . . . . .
Indian r de asket . . . . .

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

Gasoline crac
ai r de ased . . . . .

Indian r de asket . . . . .
Diesel crac

ai r de ased . . . . .
Indian r de asket . . . . .

INTERNATIONAL PETROLEUM PRODUCTS PRICES EX SINGAPORE, ( bbl.)

CRACKS SPREADS (  BBL.)

DOMESTIC GAS PRICE ( MMBTU)
Period Domestic Gas Price 

(GCV Basis)
Price Cap for Deepwater, igh 

temp igh Pressure Areas

A ril  - e tem er . .
O t er  - Mar h . .
A ril - e tem er . .
O t er  - Mar h . .
A ril  - e tem er . .
O t er  - Mar h . .
A ril  - e tem er . .
O t er  - Mar h . .

r e  I A O

A ril  - e tem er . .

2019-20 

.

.

.

.

.

.

2019-20

.

.

.

.

O t er  - Mar h . .
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A ril  - e tem er . .

2020-21

.

.

.

.

.

.

2020-21

.

.

.

.

O t er  - Mar h . .
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CGD INFRASTRUCTURE

r e  A ahan

As on 
31st March 

2019

As on 
31st March

2020

As on 
31st March

2021

As on 
30th Apr
2022 (P)

PNG

Domestic

Commercial
Industrial

CNG

CNG 
Stations

CNG 
Vehicles

.  lakhs .  lakhs .  lakhs .  lakhs

As on 
31st March 

2022 

.  lakhs

MAJOR NATURAL GAS PIPELINE NETWORK As on 31.03.2022

*In l des AG  F  ONG  and e l des G  i eline net rk
r e  A NGR  

Nature of Pipeline GAIL GSPL PIL IOCL AGCL RGPL
O erati nal ength

a a it . . . . . .
artiall

mmissi ned

ength
a a it

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

nstr ti n

ength
a a it .

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

Nature of pipeline GGL DFPCL ONGC GIGL GITL Others* Total

O erati nal ength 14,449

a a it . . . 333

artiall

mmissi ned

ength 6,180

a a it -

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

nder

nstr ti n

ength 13,186

a a it . -

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

Location Companies Capacity 
(MMTPA) As 

on 01st June 22 

Capacity Utilisation 
(%)  

April 2022 
ahe  etr net NG td .  .

a ira hell nerg  India vt td .  .

a h l  nkan NG td  .

hi etr net NG td  .

 .nn re Indian Oil NG vt td 

M ndra G  NG td  .

Total Capacity 42.7 MMTPA 

 in rease t   MM A ith reak ater. Onl   stream  a a it   .  MM A is mmissi ned
r e  A  

CORE PURPOSE STATEMENT  e the redi le v i e  Indian h dr ar n ind str  ena ling
its s stained gr th and gl al m etitiveness.

SHARED VISION

FEDERATION OF INDIAN PETROLEUM INDUSTRY

 A r gressive and redi le energ  advis r  d  stim lating
gr th  Indian h dr ar n se t r ith gl al linkages.
 A health  and str ng inter a e ith G vernment  legislative
agen ies and reg lat r  dies.

reate val e r stakeh lders in all r a ti ns.
 na lers  lla rative resear h and te hn l g  ad ti n in
the d main  energ  and envir nment.
 A vi rant  ada tive and tr st rth  team  r essi nals

ith d main e ertise.
A inan iall  sel -s staining  n t- r- r it rgani ati n.

F r m re details 
kindl  visit r e site 

. i i. rg.in

F ll  s n



Member Organizations
S No Organization Designation     

   Antel s nerg  vt td  

   A ens India  td.

   aker ghes  A G  m an  

   harat Oman Re ineries td.

hie  e tive O i er 

Managing ire t r 

ntr  eader

   harat etr le m r rati n td. 

hie  e tive O i er
hairman  Managing ire t r 

    Gr

Name

Mr. niti hat

Mr. Siddhartha Saha 

Mr. Neera  ethi

Mr. A haira  ingh handari   

Mr. Ar n mar ingh 

Mr. ashi M k ndan resident   India  
eni r i e resident   gr

   airn Oil  Gas  edanta imited Mr. nil ggal Gr  O  edanta td.

  IR-Indian Instit te  etr le m 
   e m N rth ea 

Mr. Arvind mar

Mr. A a  handel al                

r. An an Ra  

Mr. ill R le  

Mr. . M. Malh tra 

Ms. artika h kla 

Mr. Ra iv Memani 

Mr. M nte s n 

Mr. sila i ari

Mr. Man  ain 

Mr. Anil . shi

Mr. iddharth R Ma r  

Mr. Al k erma

r. sh  mar shi 

Mr. ra h as 

Mr. Ar n mar Mishra 

Mr. ames rkhard 

Mr. is ertran 

r . Ra iv hekhar 

Mr. A. Mallesh Ra  

Mr. Ra esh mar Mediratta 

Mr. .M. aid a 

Mr. an a  mar 

Mr. Ra esh Ganesh

Mr. rian llivan 

ire t r

ire t r

Interim Managing ire t r

resident

hairman  Managing ire t r 

ntr  Manager  artner 

hie  e tive O i er

Managing ire t r 

hairman  Managing ire t r 

hie  e tive O i er 

Managing ire t r  O

Managing ire t r 

hairman  Managing ire t r 

Managing ire t r  O 

hie  e tive O i er 

Managing ire t r

e retar  General 

ire t r

Managing ire t r 

Managing ire t r  O 

hairman

hie  e tive O i er  M  

Managing ire t r 

Managing ire t r 

e tive  ire t r  

    handigarh niversit  
    hennai etr le m r rati n td.

  hi nergie vt. td

Mr. atnam ingh andh       han ell r 

Managing ire t r 

   nami  rilling  ervi es vt. td. 

   ngineers India td.

   rnst  Y ng 

   nM il Gas India  vt. td. 

  FM  e hn l gies India vt. td.

  GAI  India  td.

  G  NG td.

   h e er stems vt. td. 

   ald r s e India vt. td. 

   ind stan etr le m r . td. 

    Mittal nerg  td. 

   OI  Gas rivate td.

   I  Markit

   Internati nal Gas ni n

   II  I M  han ad

   IM  td.

   Indian Gas hange td.

   Indian Oil r rati n td. 

   Indian trategi  etr le m Reserves td

   Indra rastha Gas td. 

   Indian Oiltanking td. 

   I I A

i e  Indian Oil  Gas Ind str
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S No Organization Name Designation     

   indal rilling  Ind stries vt. td.    Mr. Raghav indal

   an a e h
   arsen  r  td
   Maharashtra Instit te  e hn l g

       MI  ne
   Mangal re Re iner         

       etr hemi als td. 
   Megha ngineering   

r. enni er lmgren 

Mr. .N. rahman an 

Mr. Rah l . arad

hairman  Managing ire t r 
hie  e tive O i er 

Managing ire t r 
hie  e tive O i er 
O  Managing ire t r 
e tive resident

Mr. n  F ntain 

Mr. haskar ti h kan 

r. Alka Mittal

hairman

ire t r e h.   M  I  

M  Addl. harge   ire t r R

Mr. shil handra Mishra hairman  Managing ire t r

       In rastr t res td. 

   Na ara nerg  td.

   N maligarh Re iner  td.

   Oil and Nat ral Gas r rati n td 

   Oil India td.

    etr net NG td.

    i eline In rastr t re td.
    Ra iv Gandhi Instit te  etr le m

Managing ire t r  OMr. Aksha  mar ingh 

Mr. Akhil Mehr tra 

r . A. .  inha
hie  e tive O i er

ire t r 
        e hn l g

    Relian e  M ilit  td.  
    Relian e Ind stries td.  
    A  Instit te India  vt td.
    hl m erger Asia ervi es td 
   ttish evel ment Internati nal 

   e re Meters td. 
   hell m anies in India
   iemens imited
   NF Fl am India vt. td
   th Asia Gas nter rise vt. td. 
   IN  Gas istri ti n vt. td. 
   tal nergies Marketing  
  India rivate td.  

   niversit   etr le m  
nerg  t dies

        O  India vt. td.

   alit  ervi es rivate td. 

   rld G Ass iati n

r. . . h ra

Mr. Mike ana h 

Mr. haker a veg la 

Mr. ames R kall

hie  e tive O i er 
hairman  Managing ire t r 
O  Managing ire t r-India 

Managing ire t r 
ead  nerg  rade  Asia a i i  
O - nerg

ntr  hair
O iemens nerg  - India  

Managing ire t r
ire t r 
hie  e tive O i er 

ntr  hair 

han ell r

Managing ire t r

ire t r
O and Managing ire t r

Mr. M. enkatesh 

Mr. . raiah

Managing ire t r 

ire t r

    Invenire etr d ne td. 

   IRM nerg  vt. td.

Mr. Mannish Mahesh ari

Mr. aran a shal 

Mr. arish . Mehta 
Mr. M kesh Am ani 
Mr. N shin agal alla 
Mr. ina  Malh tra 
Mr. evin i
Mr. nil inghvi 
Mr. Nitin rasad
Mr. Gerd e sser
Mr. hital h t
Mr. dh mar ain 

Mr. ardi  ingh Rai 
Ms. Ahlem FRIGA-NOY

he rnal  Federati n  Indian etr le m Ind str
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Federation o  Indian Petroleu  Industr
3rd Floor, PHD House, 4/2, Siri Institutional Area,

August Kranti Marg, New Delhi-110016
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