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The Carbon Conundrum - How 0il & Gas Companies Can Help

Experts debate the various options before oil and gas companies to pursue the

cleaner energy goal.

i ard pas companes can helpaddress

climata changs by reducing amissions

and invasting In carbon ramaoval
technofogies. The- global oil & gas mdustry =
msponsibe for an estimated 42% of carbon
amissieng, directly or indirectly, Radusing
operational emissons at the wellhead  and
rafineries, imaroving laak detection and rapalr,
IrstaEling vapaur-recovary witlls, and usng e
besl avaiiable technology are among the
maasures that can ba implemanted by tha
Industny ievasting in cabon capture, ullsaton
and storage (GCUS) technology s another
aption that ls-actively promoted by tha
Intermational Energy Agency aven as dnica
paint out # s Unproven.and highly inadeguats.
Othars supggest market-hased approachas;
aueh as creating financial incentves for carban
removal, which can help dnve mnovation and
gifrac! capital. S0 egainst thess varous
miallabie opliona, how ae ol & gas companies
rethinking their operational strategies lo priontise
carbon amissions radection?

When it comes to emission
reduction, we are seeing

increasing interest in pinch
analysis technology

"Il and gas oompanies are increasingly
adopiing comprebensive strafegies 1o reduce
garbon emissions, focusimg on both
emvirmnmental commitments and regulatory
complianca, This shift Includas the
Irplarmentation ol advanced lealk debacion
ByStRME, vapour rmeoyveny anits, and significant
improvemants 1o ocperational efficiancy
thraughou! the enlire value ¢hain, om
extraction and ransportation o processm
and distribution. Companes are also ra-
evaluating anergy use across faciities, aiming
to optimise resourca. allocation and integrate
vy Sustarabilty standards diractly mito cong
pperations to meal evolving regulalory
requirements and publlc expectations,” says O
Bijal Sengiwi, Managing Direcior, Axis Solutlons
Pvt Ltd, Dr Sanghvi alan sugoests bow his
company 19 dedicatad 10 supporting these

S e (

ambrticus goals ‘with industry-feading
amissions monitarng and detection solutons,
wihilal prronddie clents with rasl-tere sty il
multiple parameter oulputs across onticsl Gress
auch aswealihieads, plpelinegs and refinerias:

Manjunath Rao, Dewectoe — Process Industries,
Utthunga is of the view that the Industial and
anergy seclon currsntly among 1he Broest
écontributors fothe global carbon crais, isundar
Immense global prassura o raduce amissions
ol carbon dioxide-and methana. “Whan I
comes o emission reduction, we ge sEaing
incraasing ntaraat in pinch armlysis technoiogy
— @ tronslormative new method o opfimise
anergy usae in industial operatlons, By
syslamatcally idantitying tha *pinch paint’ = the
location in & system where the lemperature
differance betwsen hot and cold streams s
amalliast = this approach maximisss heat
repovery, minimising the nesd lor exlamal
anargy aoures ke natral oas, electrcity, or
gtaam. The resull s a dramatic mduction in
ansrgy comsumplion, dirsctly’ transiating 1o
lower emizsions. Beyvond just energy savings,
pinch amakysis-also Nelps desgn low-carticn
aystams by Integrating renawabis anergy
sources and anabliing waste heat recovany,” he
amphasizeas,

“IV's fundzmantat to understand that thera s not
a: magig solutlon to promote reat
decarbonisation in the oll & gas industry; the
advances am Incramantal. and, in this sensa,
wa ang seeing good acvances, The affors 1o
maximize ensrgy efficlency of the process,
espacially In e downstream sectorn, ame a
relevant pard of the sirategic planning ol any
duwnstream player and this has a deep mpact
an carbon emissions. Anothar good advance i
the deavelopment of carbon capture

‘0il and gas companies are
adopting comprehensive
strategies to reduce carbon

emissions’
Dr Bijal Sanghvi
Managing Director, Axis Sofutions Pl Lid,

technologies and green ydrogen production
routes," says OF Marcio Wagner da Sitva, Frocess
Enpinearing Manager i Brazd, According to
hirr, the oll & gas companies arg engagod 1o
reduce their carbon- emisskons, and this 8
reflactad in thair strateqioc plenning, bot it's
important 1o conaidger which & fundamental to
lock for & batance Detween carbon intenstdy
recuction and tha onargefic securlty of the
rrathares,

Carbion captura and storage (CGCE) is
conaidared -8 shod-tarm solubon 1o chmeats
change whereby  caplured caroon 5 stoned
ingedinitaly. COLS, on tha ofber hand, which
gtancs lor carbon capture, ulilisation, and
storage, 1S a long-tarm solution 1o chmate
change and the cagtured carbon s used 10
produce products ke plastice, conorefe, or
Bofusl. Both CCE and CCUS are impartant
fooks o feduding amissions and combting
alirmate changa. They can ba used together 10
creata carbon-neutral processes. MNow, what
roie o esmeerging fechnologies. such as CCSACCUS or
hydrogen. play in reducing 2misstons in the oll & gas
secta?

"COUS and H2 are yital in reduging the
emigsions = capturng carbon -al the sourca
helps o and gas companies: Increase fhea
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‘Biofuels are certainly a
promising alternative energy
source with immense potential’

Manjunath Rao
Direcior - Process Indusires, Utthunga.

gpanding. on exploration while fimiting  the
erwiranmantal impasis. Ol and 0as companses
have existing technologies which might sl
CELES. Green Hydropan forms less than 1% af
M2 generated and stored; gas i the cheapast
oplion 1o abilasy B2, and adding CCS 16 1L ioems
biftie: HE ; and this will erhznoe the orofitabiity of
the oll and gas companies sinca it diversified
their portfollo and opsnad up new Evenue
gtreams. Cutting emissions will De the: phonty
tor ol and gas companies — COLS-and HZ are
aptionsg warth explonng to Build sustainatiity in
oparations.” explains Dr Shambhu Sajith,
Assistant Profesisorn, LIPES Onling,

Ms Smitha Shefly, Redional Director for ARPAG at
Achilles Intarmation Ltd, opines that while
emearging technologies ke CGOSGOUS and
hydrogen are crocid for driving the enengy
ranshtion In the ol and. gas secior, these
technotopiees are still undss development and
can be expensiva, aven az (hey hold immense
potential for signficant emisslonsg reduction. At
Aohilies, we understand the mporance o
supporting early-stage Innovations in this
apata. Our approgeh | Invalvas: collaborating
with industry leaders who are at the forafront of
valigating now carbon reduction methods. This
collaborative: afion ensuras that we memain
infarmad and ahgned with the latest
advancements In susiainable practices.” she
gays. The Achillas 0GR Compliance modile &
a comprehenswe, nsk-based solution that
halps ol and gas companies affectivelymanaga
thelr contractors,

Or Bijal Sanghy| aiso balieves technologies such
as CCSAOCUS and hydrogen fual are

becoming crucial tompanentsin tha gifand gas
sector's efforts to. lowar amissions: and
[ransition (o o maorg sustainable energy
landscape. "CCS works: by capturing SCHE
emissionsat ther sourge and securaly stong
[hem, praventing greenhouss gases lrom
antenng the atmosphere, while ydrogan tosl
provides a cleansr altlemative 10 convantionat
anergy souras, with minimal emigsions al the
point of use, Although these technologies hold
significant promize, thay gill face challenges
relaled (o scalablily, the-fesd for exlanabe
infrastructure, and high' costs, Nevertheless,
COE and hydrogen arg incraasnaly viewed as
assental solutions in the joumey toward a low:
carbon future,” heassarts,

According 1o statistins released by Ember, a
global energy think-lank, the world has
achisved a record 30% share of renewabis
aglectricity in 2023 and s well on course o
achieve 50% Dy 2030, S0 how are companies
intagrating renewable anergy SoUrces (e.0., wind,
solar) Info their operations to reduce relance on
tradifinal hydrocarbons?

"While the adoption and recognition of
rengwalde anergy sowces is wilnessing an
axponential nse, e high cost of transticn
continuas: to be & maer rmadolock. The anly
way 1o combiat this s to develop an innavative
ciparational system that combines wind, solar
and tidal energy, and expioras Integraton with
hydrogon as wall" says Manjunath - Rao, This
includes the Installation of zalar pansls in
refineres, Usage ol solar or wind power 9
power offshore driliing rigs, solar-driven
dasalination and water traatrrent and replacing
diezel powered pumps, comprassors and other
aquipment with sofar-powered altermativas:
“Taday, we ane ako sesing rsing sdeption of
nuCiear anergy 8s-a reliabée,; low-carbon source
af anergy, espacially for applicatons swuch as
afftshore plationm arergy supph and enhanced
ail recoveny IEOR)” he notes.

According 1o Dr Marcio Wagner da Sliva, tha
renewabies. coprocessng routes in crude o
refineras are an nteresting route 1o achisve
decarbonisation, bul thers sa lImit considerning

22 INDUSTRIAL ALTOMATION | DECENBER 2024

Closer relations with clean
tech start-ups are beneficial for

oil & gas players’
Dr Marcic Wagner da Siiva
Procass Engineerisng Manager.

the guality of final dermatives and process
restrictions ke wdrogen consamption n
hydrotreating units and the necessily io
cvelop spedific catalysts 10 dsal with bigh
armaount af renewable raw material in the feed of
processing units, “As quoted eastier, hydrogen
Iz stll produced by an intensive carbon
emissians route-and increasng the renewables
participation 0 the fasd of hydrotraating units
will ot Gloss e rculanty yohe, Anathar Key
guestion Is ensuring an adeguate and secure
aupphy chainof rwrralarials.” hereasons:

Emerging technologies like
CCS/CCUS and hydrogen are

crucial for driving the energy
transition

"0l and pas companias have opted tor
rengwablas 1o reduca Scopa 1 and Scopa 2
BIMEsnE. Soiar arergy & the cheapast fomm of
ENErgy Sodrce N mosi countnes now. Solar
anargy s abundant in oli-rleh countries:
Subshitutng the aleotricity use frorm fossil fuels
with =olar energy has besen found to reduce
costs and increase afficiency. Wind anangy has
had a cosl decline of 23% In the lasl decadea,
miaking it anather clean energy option,” says Dr
Shambiu - Sajith, “Hybwid ranewable arargy
galutions have also made heir way inhd the
pricarty list of oll and gas’' cormpanies. The
complementanty batwesn solar and wind will
increase: the chances of raducing ths
intarmittency challenoas associatad with
refawables, " he ads.




For.oll &vd ges compantes, anyshift from thair
core business toralternatives is not going o ba
aagy dus o & host of factors, What exactlyare the
challenges and opportunitizs then, in ransitioning to
cleaner energy sources like biofuels or gresn

hydrogen?

"The shift towands clednar eneely SoUrces,
such 8 biofuslg and green hydrogen, presents
both intricate chzllengas and: =ignificant
opportundties: for the ol and gas: incustry, Key
hurdias mclede techmcal jgsues, like the
substantial need for infrastruciure adjustments,
a5 wall as sconomia consicerations, Including
high mitkal mvestment costs and scalability
difficulties,” =ays Ms Smitha Shetty, “At Achilles;
we are committed 1o faciliating this crucial
transilion by enhancng ransparency within
supply chains and connecting ol &nd gas
companies 1o a vatted network of
ervirmrmeantally conaclows suppligrs Throuah
our Achilles MNetwork model and Sarbon
Reduce Programs, This structhurad approach o
Sppeer mManagement empowers companias io
canfidently navigata the evalving energy
landscaps. bolstered by 8ccass 10:8 rsfabla
network of sustainability-focused partners,”
sha informs.

The complementarity between
solar and wind will increase the

chances of reducing the
intermittency challenges

Dr Bijal Sanghvl agress that this presents a range
of challengses, Including high production costs,
significant infrastructure requirements, and the
davelopment of appropriateé ragulatory
frarmeworks, “Despita theoo ohatacies. biofuscks
arl grean hydrogen affer immenss polental 1o
reduca gresnioues gas emissions, diversity
engrgy sources, and halp comganies align with
global sustainabifity and cimate goals, These
gmergy  siternatives: piay a pwvolal role in
rashaping the luture of anergy procuction,
oontributing to & more reslient and sustainatila
anergy mix,” he suggests. "By levaraging
Innevative solulions, companies in the enargy
sector can nayigate the complexities of this
transition with cenfidence, optimising
prclictinn processes, impraving . aficienay,
and ensuring high-guality autputs thast
contribute 1o-a succeszhul, sustainable anargy
future,” headds.

"Hinfuels are cartainly & promasing alemnative

anergy source with mmense potantlal 1o
ransform Indias snergy siraladgy, Howswer,
urdocking: this. potential depands largely on
govarnment suppaft 1o raise the permissibie
nlending percantage, When it comes to gresn
hpdrogan, the kay ohallange fies in the high
Investment costs and the ‘safaty risks
assooated with ita handing, particularky given
it high explosivily.” says Manjunath Raa, "Whie
technoloaical ardvancements and innovationg
are progregsivaly developing cormponents that
will halp lower costs.- the mal breskihroagh will
come when market demand increagss; 4s the
markat. matures and costs come down,
fwdrogan will amerge as one of the most viatde
anargy cptions avalable,” he opimes,

For ol and gos companes: it isnot gongio be
an-sasy ranztion on theeown, How imparantane
partnerahips between oil & gas companies &nd clean
fech starfups or govermment initiatives in driving
emissions reduction?

“This synergy i funcamentall As praviously
quated, thers ars no clear policles about
carbon markeis In counines and ncentive
polices to Install carbon capture tachnologias
by the ol & gas plavers, t's a lundamernial pan
ol the strateqy o promeia mal decaroonisation
without great Impact cver the enemy cast for
fmal conaurmers,™ says Or Marcio Wagner da Silva
"Clozer rélations with clean tech stort-ups are
banaficial for of & gas plavess once thase
compankss have mors agilily and expariences in
developing and lsunching new technologiss,
Az a sscular industry, ofl & gas companies tand
[0 Prave exiremaby g managesmant orocessas
which can delay the development ot
nnovations, and the start-ups partnership can
Da g sirategy 1o seive this matter,” he
alaboratas

To Dr Shambhu Sajith, mnovation in the snsoy
sactor is never-ending, and staying afioat inthe
industry by expanmenting. Innovating, -and
pouring in research and developmant funding is
essantial. "Farinaring with startups would brndg
more oppartunitles o ol and gas magrs.
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‘0il and gas companies have
opted for renewables to reduce

Scope 1 and Scope 2 emissions’
Dr Shambhu Sajith
Assislant Professer, UPES Online

Startups bring agility and innovation, often
daveloping breakthrough chrologies ke
carbon capturs, anargy fficienoy, -and
renewstle energy integration. Chavron
parnarsd with Garbon Clean, a- clean tach
startup, 1o develop compact carbon capturs
tachnologes for industral apolicatans. Qhan,
the adoption of new technologes comes with
addifional riske, Co-funding prjects sprekd
financial, emvironmental, social, and political
risks, craatig more ro for developing and
testing new technologies. Exxonhobil
partnered with Global Thermmostat o pilat
advanced carbon caplure systams, a
prominentexarmple.” heexplans.

“Ahieving meaaningful carbaon reduction gosts
requires: @ coliaborativié approgch, bringmg
together key players across the energy
landscans. Through the Ashilles nebwork
model, of and Gas COmMpENes gan acoess iod
poal of vetted suppliars: commitied to
cormpliance and sustamabilitg” says Ms Smitha
Shetty, "Furthermore, the Achilles Carbon
Reduoe Program powerad by Toith Ensirccsrs
priovides ndegandant verfication of amissiong
reductions angd ensures transparent
arvirmanmantal Impact matrics. This fostars tnist
and acsountability, encouraging collaboralive
siction “and accelerating prograss lowands a
Iower sarbon futura,” shieadds.

Whal specilic processes of operafional changes are
hang impiemanted fo improve eneray efficiency and
reduce emlssions at extractlon, refining, and
transportation stages?

Or Bifal Sanghvi bedieves thal 1o imprive anargy
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o8 aEiEsions,

>y and significantly e
tompanies Bomas the all and gas-secior an

insreasingly adopling advanced aulomation

technofogies, YBpoir recovery systems, and

el SETiESons monilorng sehutlons
*These
innowvative approaches help optimise extraction
processaas, anhance fual afficiency n

iy el

gl meary stage of thair operationg

transpartation, and improve the overall
operational efficiancy of refinng, -all while
efucing the: carbion footpnnt of the industry
and supporting allgnmant with global
sustainabiity goals,” hasays.

"Currerithy, alternate fusls such as waker, ar,
tidzl, biogas and hydrogen, -are besng utilised to
mechice emilssions acmas all states. Momover,
technology developments like- precdictive
amissions (nanagemant, loT and AWML Wil
help companles across all lunctions in the all
dnd gas supply
and optimess [heir emissions;” says Manjumath
Ran, Accondng 1o Fim, at the extraction stane
(upstream), smart rigs can Ulilise AWML,
advanced sensors,; sutomation technologies
and real-time - mopioring 0 educe sy
consumphon and improve operational
efficeency, In tha downstream phase, CCUS s
making tremsndous waves
caErbon I:J._',-L',;-nn'. af  rehnaemes

Haan Lo better plan, urderstand

n reducing the
“The use of

AUTOMATION
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combined heat and power KGHFT systams to

arate alecinally rom) axcess mal will also

CaE

aplimise heal recovary svaterms and owe lue
Advanoced Fros
LAPC) evetams areglaoabanlutely crtical for the
regl-lime adjustmant ol variabiss like
temperature; pressure; and fiow ra
mMprove ensrgy affic oy Bnd reduce
SMmissons, whiks aiso ensunng the production
of mgh-quality products,” ha axplains.

nEUmptian

tes 1o

Far D Marcis Wanner da Silva; the mzin auestian is
uzing the avsilable lechnologees to promote
deap studies of 1o process:and. dantiy
opportunities: o educe ensrgstio-ntsnsity. of
the process, “A guastion which damands even
mpre study I8 hydrogsn wasta in crude o
refinenas whemn the wse of ‘pinch technolcdies
can help the refinenes o minimise the carbon
amissions related 1o hydrogen production,” he

SayE

To conclude, Or Shambhu Salith makes the
following cbsanvations:

& A6 the extraction stago, It g svidernt that
renewable enargy  technologies: should be
empioved 1o reduce: Scope 1-and 2 -amisssons:
The adoption of degitalization and autdamation
has besn found toincrease efciency, Thay use
rgal-tima: data to simulate and optimise

11th to 14th AUGUST

Hall 2, 3 & Hall 6
BEC, Goregaon, Mumbai

‘Emerging technologies like CCS
and hydrogen are crucial for

driving energy transition’
Ms Smitha Shetfty
Regional Director for APALC at
Achilles Information Lid

autraction processes, minimesing anergy Use
andamissions.

& Al the rafining. stage; conventional bollers
and furnaces should be replacad with
advancad hest exchangers and high-sffclency
heaters, and waste heat from ong refning
pocess showd be utifizad o power anothar

Reducing ensrgy wastsis found to be affective

ig

= =

A question which demands even
more study is hydrogen waste

in crude oil refineries

* We have seen tanker gqualdy improve at the
frenspotation siage, emitting less COZ, 302,
ano NC, Fieets havs becometwond, and thers
aremany moremnmads ot H2 and electn onese

hale: Therespanses of vanows axpars
fegtured in 1his slony are ther pereonal Wews
ang nat e Iy of 1hie COMpDansas or
orpensstions they rapresent. The ol
mienyaws are hosied anirne

at hfesAvww ledoammunications, comeinter

Viisiieg)
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