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Fnunthe Beafcof Encatto Mnctar

Uk® every yser, the Nsw ifea; - 2016 storied
OffwflhtheOil & ©99 CGTOagflgn rsjitnSghi
(OGCF) celebrations throughout the
country, from January 18-31, with the
purpose of creating awareness urrasngst
various w $#i groups tar promoting efi
tfonservetlcn and emission re&jcifoi. As In
previous years, Centre tar High Tsehrietocry
ACHT) associated In this noble causa,
Qiganto&! surveys in the areas of Turns®*/
Sc*ar Efficiency and “Rjmsca Insutatfan
Effectiveness in Endianrafaiesisoirid in g prists refineries fK L and Esear
Oil) and JV refineries (HMEL and BCRIL). Ths committee constituted by the
Ministry of Petrolsum 4 Natural Gas (MoP&NG) will evaluate the
p$?fcfmanc$ naeuits obtained during this survey Iw”uld lileato convey my
spHtttude to the managament of all the refineries tar extending frair oo-
oprwsfton and supportSiconducting €Sth®surveys durtag QQ&F.

With the oo-oparattor'i of various heat refineries, CHT regulariy rayanboe
Activity Committal Meetings {ACSwvtej on critical and anportoint areas of
raDnssy and pipelines operations. ACfcte prawtae common knowl*Jge
sharing platform to the Industry tar exchanging their experience) and best
practices. CHT tfotfiEiggl 8 nos. ACMs bsftwsttn October 2Q1S to June
2019 and tapé&si covered wars Rjei & Loss and Energy Optimization,
RuidEzed GeteSytfc Cracking. Envhonmani ftfianegement, ftoiwar & UtKtos,
058 4 ISOM, Pipelines Operations, Hydro-processing & Hydrogen
Generation end Delayed Cefe*f & VieterMfear.

CHT pfeiyed a key rche In helping ihe Bureau of Energy Efficiency (BFFi In
a/rMng atreiinafy-wtaa ta”ste tar specific energy consumption whichwas
nofffiBd by BEE on Mterch 31, 3018. For thS«txjrpcee, GUT revamped tta
spacSfic energy consumption metric* commonly referred to as MBN, with
icsrtaed energy factors to? a number- of processing units. Th& New MEN
methodology hes been Implemented atail rafineriae along with accounting
procedure to bring them at common platform tar inter-refinery



comparteene. Theiwssfwdoiogy would ales b» u » d tor awandilnu reflrtsrie®tcrpertoTTrienco In*settle en«gy
ssonsswresHtorr tram fha y & x 2015-1S .!would like to thsnfe all refineries, Inoiriding Private and JV refineries In
«t»n*i0O fulle st cooperation inimpi«meritetianofr&wMBN,

CHT engaged Mte Solomon Asacc&tee, USA to benchmark the psrSotmanee of the Indian P©J reflnsrkw
based on the opsssiSing (Sato tor the yser 2014. The results of the 3014 benchmarking cycte wens made
evsjl&Ws to January 2018. The signtfficant ftoding® indicated that all refineries have made improvements to
their perfosmanc* from the previous banchmariring cycle of 2012. As against a world reduction of apadfk;
energy comsimpiton of 1 Ell unit per year, Indian PSU refineries have averaged a reduction of 3 Ell unl& per
year. H ov”'sr.the energy costa of Indian raftnertas continue to be high -as much as £2% ofthe total operating
co*t. Indian refineries need to reduce their energy consumpticsfl tor which CKT cesttinijs* to asetot Irrai&i
reftnartae in achieving throe goats. LSHfitysuppfiers ilka MTPCand FTC are already assisting reftoersto Identify
eourroe ofelectric energyto ro pierthe interna! generation by the raSnanea. A second ewsrcsss is to engage
consultants to assist refineries In ktenttfytng sproffle energy raductfcm initiatives that can be undertaken by
them. WiEh the efforts of toss ndfrerists, sided by the inputs from CtTT» iritkftivsis, the results of the next
benchmarking cycle sftouftd show further Improvement In pertomranen and assist Indian raltasriae to achieve
world scale performance.

MybeatwfehM to alitor meeting thatoturechaSangeft.

(Brijinh Kwmisr)
Baacuftre Director



s Meeting of tke Beiming Council (BO ef GET

The 347? iVtesHng attha Govssnfrig Counts (QC) of Carttra

for High Technology (CUT) waa held on Qacsmber 1G.2015

isidar the chairmanship of Shri (CD. THpatfci,, Secretary,

P&NG. The GC had a detailed rayisw on the progress end

sfeiueofFra®achvtflasrrfCi-iT including:

¢ Integrated Refinery Business Improvement Program
(1RBIP) imderPhaae-lI

€ Energy Efficiency Improvement Study trt Numellgarti
Refineryend HPCLVfaskh

<+ instliteliMiQf*#ardBforinnov! @ ik forReflng?teaandRAI>

e Finalisation of Methodology for GHG (CC™ equivaferri)
Inventory Performance of Refineries

<? Tfe~nlr*&a”cesAgroament{T8A}

¢ Performance Bertchmerfong of PSU refineries

# Performance improvement of ?SU refineries through
Gapidentification, Analysis and PjaccMramandcSlains

$ Modficstton of Methodology and Energy factors for

Evaluate of8 p «if« ErwsyCon5L3TipSflii;

& Rsrformarro Auditof PSWFfolfosrifls
Activity Committee Meetings $£gani*ad tey CUT during
thaysar
OrgwlelngSO”Relfosry Technology Mas* (RTM)
The status of the RSD pro”ecte approved by Sdenafic
AdvfcoryOemmlftw (SAC)

GG approved GHT’js proposal for performance gap

bridging for Specific Energy Consumption wfth additional
of covering Performance Audit by including

experienced opsftatlrtg ratperte sfcng with the oonaid&rfc

GC shq acceded approval for Implementation of New
Energy Factor# for Specific Energy Ooneuhpticr La. Urn;
MSN ttJEfTUW'MFGF)

earns for target for RAT (Restam Achieve and Tiada)
SchamecfSEE.

18 Meeting of Exemtive Cosmscitee of Centre for Ugh Tednology

The  Meeting of Etsscutiva Committee of Centre for High
Technology we# organized on M&y Z4, £015 zI SCOPE
Complex, New Delhi under the chairmanship of Shri
SafidsGp Pourtdflk, IAS, Joint Secretary (Refineries),
MoP&NG. Tha Meeting was attended by Dirtet&ra
(Retlnert™) of SOCL, HPCL, BPCL, Director (I)-EIL apart
from senior officials from CPCL, WRI| MRPL and OIBB.
EC toe* a detailed review of the pragma* and major
sctfrfiea of CUT Including Performance Benchmg&idng
study carried out for 15 PSiJ rafinerias through Solomon
Aesedttto* for Die calendar year SQ14 and the eufesequant

ZoauM, rriwvatftw i&wsfrj? tfG t-tr Arpngnal mStiwfifc mriAffs
Kwm Dk Iteomteh/l m P Stfr* StetBK, D m, Dinctof jTf, SPGt &kJ
SWSaW SSifli iShBfitoffifc, JQ&

plan for the cyds of 2013, initiation of the mcdslffles for
carrying out Performance Gap Reduction and Margin
improvement programme for the roflnerfae end Hosting of
global tender for Performance improvement of
P3U roftinsrie*. Betides thie, deiibamffortt also

wfth regards to impfomesitoaon for the

Rafinary Performance Improvement Programme (RPIP),
review af tho etetue of cofnmarc&iiz&tfort ef inf*snousty
dewatopad tachnofe”ee & Hanffleatleft cf gapeto Improve
the commercialization success rate and new R&D

Ptepsssels,
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T f Meeting of Sderafifte AfliiDsmmittae (SAD) m Hjtaststtarns

Tins77* Mo&ng ©ftfie 8cten*Adw!fi«c*Geimin!'tMi (SAGJ
tos hold on 15* Dscembw £01b m Bhsbhn Chamber,
SCOPE Complex MawDettfl. DrAnil Kakodkar, Chatman,
SAC chaired tft® meetingwhich was4 |$ tfj|g f by «iltha SAC
members Including Mfloufoee from Indian PSU oil £ gsa
companies, their R&D divisions and member® from
ajs"rfamia,

$hri Brijesh Kumar, ExecuHve Director, CHT, welcomed
Dr Anil Kaktx&sr, Chairman, SAC and members of SAC,
ac&demlaand sdentistetothe TT* Meeting.

Dr Anil Kaksx&ar, Chaaman, SAC, in hic opening remark®,
sdvf&ated farbringing Intosateciefficiency In ouwy domain
of work swing to ths taereasingfy eompotittae world. He
sxhriwsd jar gradual shifting from hydrocarbon sector to
non”bcsil sources to avoid crisis at Sater ste*a. Ha pointed
ouitIM | techrwfegiea ewaitefeieitom eteawhero may benefit
us, but they tftomselvas are unlikely to provide the
necaeasjy lull solution to meatthe local challenges. Since
developments taka time, ther® is fin urgent nead to
progressively plan appropriate actions, leverage the RAD
strengthm already hare end augsnorttote«trsnelh so that
wa haffaindie spedffe aduffores In He afes ranarrod
that white msktog progrestr on the procsss aids, capability
building in terms of manufacturing equipment ioc&liy
through creating new design Beads to b® dsve&tped. Hs
also esdstectlesi c w the considerable waste
done during theintanreong period by theApratGraup:

T*hrHM «tfS&srtfrt AAteuy Cw'STHifS* Iffpf&mg. SetM (Ltfy;
state.m ktfM dr ptn&xi, &*}/&?.& £&,
StelSte&Stogti, DkrsctmMrK*X

Shrt A.S. Director, EHT, psesamed the ATFt of the
27 masting along with the oisrart status of various ott-
gofcuj/approved HAD Mdafins comsTiairciailzfltlon status of

Drfinft fak&ftm- Ctekman, SAE l\éflr_FVtg te* jpwefe SeaSdl

the hmdad ptf&jscte, stadia of tins RAD Presses® having
poterriJa! for cammertiailzB&Gn psrtteuSsrty In the ansa of
technology and caSalysto. Chairman, SAC, suggested to
undertake a separate swards® tor ecruiinmng the potential
areasrprojeegswhich areyetto be commarctelbBd.

The 'Position Paperlprepared by 3L, to look at emerging
scenario and Identifying new research areas / RAD
Initiative® tfcas need to be token up tor the Hydrocesfcw
Sector, woo deliberated. SAC advteed EIL to finalise the
paper Inefflpis®Mng therecommendattonenfthe manbars.

7= A(wttij at Sit&exy gowralSfes In prpgrew. M d  (LM):
SteUSX. I&MScSsn'i&w&tffQ. HPCL, SfeT & X, ftafie. &fSiiG? BPCL
weltfSMG SS'Kw, C » >



lurking group Mimig: to m&m Ebbssj fAbrmsm

The meetings of Working Group to review Refinery
FSrfonmarwe were organized twice during the fiat half of
201ft under the chairmanship ©t 8hri Sttfirieep Faurterik,
IAS, Join! Sscretery (Fsofiiwtes), MeP&MQ. The first
meeting wsa held on F&fcrusry 16, KXKJ at Vackidcra
Reft?ary di IOCL and the second meeting on Hay 24,2016
M SCOPE CorrspSeK- Mew Detii. Vm ti&libsrations of the
Wcddna Group ©owrad the fallowing important: iaeue*
affecting operational eKtetency of the refineries end their
prcftt&fcfiNy

0) tpgmctekm ofK&rosom: [luring the meeting held at
Vadodara, twas decided thata task feme consisting of
refinery end marketing wings of major PSU olil
companies and CHT shali submita concept paper on
desulphjrizstiarr of feerossne eoraiEting of demand
projection, prcearst level of sulphur In k@fC3@n& and
projected In future, technological options and
imrosbnsnt required. In the aubesquent meeting, a

&Ivt SwfrMp Petjrt& Tk MS, M nt Z&wt&'y
twfonmw?bvStif-Safv [&ezhr
fsEfi&y

concept paperwas presented by CHT in ooneuttation
with the Induiitsy. The paperwill he finalised by CHT.

tsj f3rtrfl°OH«ffVarlattsraj|ntfTOOsietDJ pswarfltam captive
generation In respect of various refineries was
deliberated.. It was decided to review Fixed and
Vfeuiebteccsrt of powerfrom CPS*as well as Grid Power
under various options like Open Aeows and Croup

fttofi.W? bvfrg
IQCt, af Gvjarft

4} AvtO-k&tpfi&y

d)

s)

B

Captive mode and strategies far utilization of Grid
Power. A Taskforce comprising membersfrom industry
partners, ESLcndCHThasSjeenworleteB outa common
methodaiegy for cateuiatirtjj the cost of own power for
reslistlcdfy assessing the economics urn of Grid
Pbnter, Roflrwbs shared that plana and status of
various acikjms fortaKng grid power.

OfSS-JVSIttfAS

foef*: Industry era® t© complete al project®
related to BS-IV and 83-VI by Dscember SOIS and
SsfAsmhar 201& for country-wide smooth mil-out by
r Aprt 7 & 1- April ECEQrespectively. The schedule
acid the preparedneoa far the ss&ns was reviewed
nsSBneay"wiaft. Concernsfrom refineriesw * discussed
forachieving fr» targeted projectcwnptelfon aohaftelei

PQrfQrrmn&s Paramatons: The methodology for
cstoMlfetson c# performance parameter® ww reviewed
and it was decided that performance parameter* such
as crude throughput, new MBN, distillate yield (Inc!.
LQ3& & Wax) to be adopted far perfarmanca
monfcorins on monthly basis, It w&a G&>decided that
white preserving GRftf, date on compia»dfy, cracks and
cmdscostlisto be Included besides Snvantaty tossas on
crude, finished product and totemiadiate stock*: CHT
aiso presented the Refinery performance for the
comptetedyear2015-16 and April SOI6.

Strategic davefopment of fofinerteo: fcfoP&NG
suggested that Approach F”per he prepared for
dswaiopmem & inning sector dicing next25 t©
meetfha growing ne&& of petroleum products with the
help of industry woridng “oup or any other suitable
consultant CHT presented interplaylng teeues which
aro important for arriving at fctur&iic crude preening
capacity by £040 and requested that a Workkig Group
B«<"jaj|fotedforflnjtiFy”~srsBfpajaar.

R&vi&w Gt *Stmry pfraeft] Tbs status of projects
costing ? 100 erore and ateawe at refinertea were
riefeerateri. Majority ofthe projecte wore going a* per
the project schedule. The reasons for delay and the
prefcJamsfaced ware reviewed.



Enpiamsmiatiffl at PAT (Perfom M $m u i Silt)
scherme in Bsfinsif seder

Bureau <sEnergy Effistency (BEE) under M inify of Pt&m-
Ib entrusted wtdi the Imptemantefon of UIO PATscheme fur
achieving Energy savtog in Energy IntEns&e Industries. It Is
orw or the urv&mtem under NMEEE (National
Misston fbr Enhanced Energy Efficiency}. In the -first ROT
eyda, eight SrxSustrlai sectorsw scovarw | In PAT cyrie-Si,
three more rectors are gating covered ntiuding Refinery
sector. PAT cycle-l) has commenced on | *Apr! 3016 and
would end on 31* March aoi@, wtth iISRatin&rtas. esch wtih
Energy consumption of more than 90,0SC TOE $atfog
covered under RATcycle. A Technical committee has bean
fem®d with reprwsrrtatjen from all th# Oil companies, SEE
and PGRA. New MBN methodology of CHT has been token
as the metric for cefculatissrs of Specific Energy
OcneumpDOT! in Hafinftry Sector. CK? organized a e&risse?
meetings wtih Refineries and BEE to dear ail the doubts
regarding calculation of New MBN, Targets,
Imp&rrisntotton end ragufetory aspects of FAT Date whs
also soughtfrom Ftefinerteato Knowihe EN&ON seisem ss/
~rofacte in hand, thoee envisaged till £D13-1Sand the likely
radLEtlcrt In Eiwgy during PAT cysfe. Bared on the Hsw

P aftm aE iS

Overthe past two degrades, refining opacity !rt India lisa
grown beyond its own pesoteum product requirements.
Indian refineries are now regularly esrporilng product.
In orderto assess their oampatfif¥anaa&l baneftmarking Is
an extremely useful en&rciee that helps refineries in
comparing their performance with globe! peers end
Bdeniffi&fttion of gaps and potential area# e f Snprcwemwrte
Centre for I-£gSi Technology (CHT}, angered W's SoSwiron
Associates USA to benchmark the performance of the
Indian PSU refineriesin respectoftira operating deflatorthe
calendar year 2014. Bharat Omen Rtefinsries Ltd jpDRL)
wssineluded Inthe consolidated eraerofee.

The results of the 3014 benchmarking eyerie ware made
avalisfcte by Solomon Associates to January 2G18. CHT
drew up & preeentftien schedule, in consuftafart with the
partkripfiihig refineries, In the first and second waek of
February 2016. On the request of seme refineries tor
corractfora to the date submission, Solomon Aswxriafss
recomputed the final results, which were released In March
2019.

MBN oftteulallens tor the Baseline year, target* were
calculated by SEE and were notified through Gazette on
ST® March 5S31S. The Target reduction in ETiargy tor the
Refinery sector is 5,97%. Father, GHT along with BEE and
PCRA has variflsd the date and documents submitted by
Rstlcorias forthe B&a$(InEyesr.CHTI&ateQhfhepTOccra3<rt
lining 19 conadtocrAto undertake comprehensive askadyfor
Energy reduction In RSU ftafineHss which shetiid help to
taka care of any gap oirarthe energy nsdustten achievable
with cnvisagsd schemas as on date. The Refineries havs*to
appoint certified Energy Manager in each Refinery who wB
fie Annua! energy return. Each Refinery lire to undergo
mandatory Energy audit by an accredited Energy auditor In
the beginning of the RAT ®ycfca. The Targat mbn figures vrii
haws to Be achieved in the reeresment year nsmofy
201&-19, Tm Refineries who aeftteus bettor than the target
will be provided vtffh 'Eseerftf which can be traded through
powerteechsngs. Ifthe adtiswsrnsntfells short ofthe target,
then tire concerned Rafineay lias to buy ‘Escarts mfrom the
marketer payto the Qevammuwit,the costofehonfellinTOE
saving, apartfrom Renaity upto X10 akh.

K wirim tartfag

MNMexsp*waaUsftf MmiHB kifta fp u i

The results Irrefcfite thatenergy continuesto bethe highest
comporisni of operating costof the Indian PSU Refineries.
On espoeitive rw&v Indian PSU Ftefineriee h&re managed to
reduce their apaofito energy oonsumptfen by an average of
3 Eli unite p$r anmm as against the global reduction of
about1 Ellunftperanraum.



cHLedss SXST™tloss Fa><tS||gfd2018

During January 13-22, 2016, CHT organized surveys to
assess PiimasKs/Boiler Effldm cy* and “Rmaoe Insulation
Bfocifrariaas” in ail Endian PSU, Prta&i & JV Raflrwies in
India, as a part otf the Oil & Gas Fortnight fQGC” 201ft,
Because of Its pEnmad shutdown, the sixv&y tor IDCL
Guwabhafl refinery was carried out In the first week of
January 291$. For each refinery, an audit team was
consfitLifcsd wttcri comprised efl & Coet*inator-cum-B”n
leader and 3 external msmbttrs. A tote) of 79 nos.
engineers from CHT and other ralthenae wm> fciwsfwad in
the exeneiee to carry owlthe survey dur&ngthe 5 day period.

CHT prodded the format* for data collection end th©
for msaMswrafrt and calculation of Furnace/
Boiler Efficiency and Furnace Insulation Effectiveream

The surveys were carried outbyihe auditteam® m perthe
I&& out procedures of CHT and repstfs wsra submitted to
CHT. The oompysasiens made by the indMdua!m m hswj
boen reviewed by CHT. These will be pteocsd before the
Award Committee constituted by the Ministry of Petroleum
& Natural Gas for racomrosrsding the Raflnwiss for Awards
forth* beet paffarmane®.

Wiekstep onstaring of todigsntraslj tindeped tedmalspes

Ae k follow up of decision during meeting on
Ccmmerciallaetfon of Indigenous Technologies dialred by
Director (R), IQGL, etvKreky workshop waa conducted sn
June 20"21, 201$ for sharing of Information ragaiding
Indigenously deuefoped technologies. The senior trfffcfeis
from Fteflnerioaand tm IrattutkwiB of iOCL, SPCL, HPCL,
EIL and CSIR-IIP participated in the workshop. The
objective ofthe workshop waste highlightthetechnok”iaa
erasablewith raspeetive OHIndustry & R&D hatttutss.

The ~(itfclfraiing organisations Interested vsih each other
to adaptthe IhrSgariQuaiy developed technologies fo their
raspoctfwafields.

Some of the indigenoue teehnofogiee deliberated era
[ESCL's “IndeDlaaeT QHDT Hydfotraatmentfor EuroJV &V
dSessl, TndeHfflt' Food Grade Horans Hydrutrestment of
hexane for bererane swivel, ‘intlfot" ATF Hydrotreating

amsh & fy viindfe/Km/n |

1M is (sbr&hty M tffqKk lir &epp w

Tib frt&L&i A Ctr n

ilfav&hGp s ofivsS"™wraws SK&*tsfchtaw tpt nsfss

SsEectiva Remove) of Meraeeften Sulfur, 'IndSslectG ',
bracked Gasoline Desulphurization, ‘iftdPieasiREhT
j&spraassing of Non- stiibie \tegsftahla Oil end Delayed
Do&ng & (NDMAX Tecfmotegtes; BPEL% Bharat eeostiem
- earro*on mhibstor for ssth&eo blended gasoline, Cost
affoesive Gasoline SuiphuF Reduction Catalyst and
Innovative methodology for prediction of Refining
Qharacterteidcs of OS; BL's Sulphur Recovery end Gas
Preceding teennoioglea; HPCL's HIGee, PSA and
vteisreak&r and teennoiogies developed by &SIR-IIP such
as Dearam&tfcatton cf Hsphthsifor Piste BIX production,
VSA tsdirtslofiry for hisSi purity CQ£ recovery frorti Fewer
plantflusgaa, PreBsura/VaiaiLan Swing j*aorpifein {PV$A}
‘fechnologyfcf Sieges Up gradation, PSA)/ (VSA) Process
for Recovery/ Fiaiffoetfon of Helum from Low Helium
Bearing NaftiJraiGaesrsdtechnotagyforBI&"Rjel.

- AiW rt E5ictem

thsi. smmm ~ *vd4i k
- Pi3*®t SitolK



Hydrogen as a Glean &Sustainable Energy Carrier

Hydrogen, found in plentiful in the Earth and water systems
and in other compounds, is projected as fuel of future and
potentially the ultimate renewable energy source for
humankind. Hydrogen as a clean and sustainable energy
carrier and its use in fuel cells holds great potential to help
meet concerns over climate change, provided we can
produce enough hydrogen through low carbon emission
technologies. Most of the hydrogen is currently produced
by steam reforming of natural gas or Naphtha. Forthe near
term, this production method will continue to dominate.
However, to overcome our dependence on imported
energy, and for making a full hydrogen economy a reality,
there is need to work around cluster of technologies for
economical and sustainable production of Hydrogen from
renewable sources. This will enable developing countries
like India to leapfrog the carbon intensive development path
of the 21" century and go straight to sustainable energy
system offuture.

The applications for hydrogen as a fuel are numerous
ranging from laptop computersto transportation. Hydrogen
fuel cells have been used to energize Cell Phone Towers,
forklift trucks, and space shuttles and In future, Clean-
running hydrogen fuel cells could potentially power trucks,
trains, could be used as an industrial feedstock and
injection Into the natural gas line.

Hydrogen and fuel ceil research needs to focus on
developing, integrating, and demonstrating hydrogen
production and delivery, hydrogen storage and fuel ceil
technologies for transportation, stationary and portable
applications. Projects ranging from fundamental research
to overcome technical barriers, manufacturing process
improvement to enable high-volume fuel cell production,
systems analysis to identify the most promising
commercialization pathways and market transformation to
supportearly marketdeployments are required.

Storing hydrogen for renewable energy technologies can
be challenging, especially for intermittent resources such
as solar and wind. Partnership of industry, academia, and
other research organizations would be needed to advance
the science behind emerging hydrogen and fuel cell
technologies andto validate newtechnologies and systems
in real-world operation. We also need to work with national
and international standards development organizations to
ensure the safe operation, handling and use of hydrogen
viathe developmentofcodes and standards.

- Brljesh Kumar
Executive Director, Centre for High Technology

Areasofresearch

Fuel cells for transportation (stationary and portable
applications)

Hydrogen production and delivery
Hydrogen storage
Manufacturing
Markettransformation
Safety, codes and standards
Systems analysis
Technology validation
Hydrogen production from renewable sources
Biological Water Splitting
Fermentation
Conversion of Biomass and Wastes
Photo-electro-chemical Water Splitting
SolarThermal Water Splitting
Renewable Electrolysis
Biological Water Splitting

Inthe photo-biological water splitting process, hydrogen is
produced from water using sunlight and specialized
microorganisms, such as green algae and cyanobacteria.
Certain photosyrrthetic microbes use light energy to
produce hydrogen from water as part of their metabolic
processes. Because oxygen is produced along with the
hydrogen, photo-biological hydrogen production
technology must overcome the inherent oxygen sensitivity
of hydrogen-evoMng enzyme systems. There is need to
address this issue by screening for naturally occurring
organismsthatare more tolerant of oxygen and by creating
new genetic forms of the organisms that can sustain
hydrogen production in the presence of oxygen.
Researchers are also developing a new system that uses a
metabolic switch (sulfur deprivation) to cycle algal cells
between the photosynthetic growth phase and the
hydrogen production phase.

Fermentation

Inthe fermentation process, hydrogen is produced from the
fermentation of renewable biomass materials. Scientists
are developing pretreatment technologies to convert
lignocellulosic biomass into sugar-rich feedstock that can
be directly fermented to produce hydrogen, ethanol and
high-value chemicals. Researchers are also working to



identify a consortium of Clostridium that can directly
ferment hemicellulose to hydrogen. Other research areas
involve bio-prospecting efficient cellulolytic microbes that
can ferment crystalline cellulose directly to hydrogen to
lower feedstock costs. Once a model cellulolytic bacterium
is identified, its potential for genetic manipulations,
including sensitivity to antibiotics and ease of genetic
transformation, will be determined. Future fermentation
projects will focus on developing strategies to generate
mutants that are blocked selectively from producing waste
acids and solvents to maximize hydrogen yield

Conversion of Biomass and Wastes

Hydrogen can be produced via pyrolysis or gasification of
biomass resources such as agricultural residues like
peanut shells, consumer wastes including plastics and
waste grease or biomass specifically grown for energy
uses. Biomass pyrolysis produces a liquid product (bio-oil)
that contains a wide spectrum of components that can be
separated into valuable chemicals and fuels, including
hydrogen. Researchers are currently focusing on hydrogen
production by catalytic reforming of biomass pyrolysis
products. Specific research areas include reforming of
pyrolysis streams and development & testing of fluidizable
catalysts.

Photo-electro-chemleal (PEC) Water Splitting

The cleanestway to produce hydrogen is by using sunlight
to directly splitwater Into hydrogen and oxygen. Inthe PEC
water splitting process, hydrogen is produced from water
using sunlightand specialized semiconductors.

Multi-junction cell technology developed by the
photovoltaic industry is being used for PEC light harvesting
systems that generate sufficientvoltage to splitwaterand is
stable in a water/electrolyte environment. The NREL-
developed PEC system produces hydrogen from sunlight
withoutthe expense and complication of electrolyzers, ata
solar-to-hydrogen conversion efficiency of 12.4% lower
heating value using captured light. Research is underway to
identify more efficient, low cost materials and systems that
are durable and stable against corrosion in an aqueous
environment.

Solar Thermal Water Splitting

The High-Flux Solar Furnace concentrates solar energy
generating ultra-high temperatures that enables hydrogen
production via thermochemical reaction cycles.
Researchers use the High-Flux Solar Furnace reactor to
concentrate solar energy and generate temperatures
between 1,000 and 2,000 °C. Ultra-high temperatures are
required for thermochemical reaction cycles to produce
hydrogen. Such high-temperature, high-flux, solar-driven
thermochemical processes offer a novel approach for the
environmentally benign production of hydrogen. Very high
reaction rates at these elevated temperatures give rise to
very fast reaction rates, which significantly enhance
production rates and more than compensate for the
intermittentnature ofthe solarresource.

Hydrogen Storage

W hether for stationary or portable transportation
applications, cost-effective, high-density energy storage is
necessary for enabling the technologies that can change
our energy future and reduce greenhouse gas emissions.
Hydrogen can play an important role in transforming our
energy future if hydrogen storage technologies are
improved.

Market Transformation

Markettransformation activities address technical and non-
technical barriers to the commercialization of hydrogen and
fuel cell technologies to ensure that laboratory advances
can be realized in the marketplace. Projects focus on
deploying hydrogen and fuel cells in key early markets-
specialty vehicles, backup and remote power, portable
power and primary power for critical applications such as
hospitals or data centers and renewable hydrogen
productiontechnologies.

Early Market Deployments

Strategic early market deployments can accelerate the
market penetration of hydrogen and fuel cells. A modest
number of new orders can significantly reduce costs
through economies ofscale.

Early market sales stimulate further marketactivity by:
Supporting the growth ofadomestic industry

Overcoming logistical and other non-technical
challenges associated with the adoption of a new
technology

Establishing key infrastructure elements essential for
future marketgrowth

Providing real-world operation and performance data
and lessons learned that can be used to validate the
benefits ofthe tech nology.

Petroleum Refineries could also introduce hydrogen Intheir
product slate, taking advantage of surplus hydrogen
generation capacity, to promote and accelerate
development of these applications till sustainable
productiontechnologies arefully developed.

Safety, Codes and Standards

Hydrogen safety, codes and standards focus on ensuring
safe operation, handling and use of hydrogen and
hydrogen systems through safety sensors and codes and
standards for buildings and equipment.

Safety Sensors

To facilitate hydrogen safety, NREL, USA is testing
hydrogen sensors that detect leaks and monitor gas purity
atthe Safety SensorTesting Laboratory. Because hydrogen
is colorless and odorless, sensors are important for safe
hydrogen fueling stations, equipmentand facilities.



ISO- 9001:2008 Re-Certification Audit of CHT

Centre far High Technology obtained ISO 9001 £008
Certification in June 2013 and u per the system
requirement. Re-Cartficauon Audit wee carried out by Urt
DNVGLon Arts28,2016. OntheaatofactoTyoomiiji trifcaig f
the audit, CHT has bean lamented *m ISO 90012006 by
M/aDWOL

This eertfflcation la as per the intamatloneJ standardrioted
to quafty management eyttam. The certification rataa an
organization on customer focus, approach sustained
customer satisfaction by producing A delivering services
and providing support functions that meet customer's
needsand expectations.

LTI AT
TInMisad C

The 43" FCCActivity Committee Meeting was held in HPCU
Mittal Energy Limited (HMEL), Bhatindaonr & er October.
2015. The two day event was attended by about
60delegatesfrom various Indian Refkiartes.

8hrl Ruchlr Kaoker, AGM-T$, HPCL-Mlttal Refinery,
welcomed all the partkjpsrrte S hi Rajan Kapoor, Diracfor.
CHT delivered the key note address. He reiterated that
FCC berg the highest profit generating unit in a refinery,
thta masting is o r* o ffta mostimportantActivity Committee
Mast. He emphasised the need to maxintzs the FCQJ
utilization and fcnprave the Energy krtorafty Index (Ell] end
Vatumetric Expansion Index (VE1l) of FOCUs of Indian

Convener of the Activity Committee Meeting. Shrl
S. Ramanatiwi, Chief Manager (Patcham), BPCL Kochi
Refinery, spoke si length about various aspects of FCC
such aa Its position in Refinery corrftgirsBon, economy and
challenge*. He presented a detailed comparison of
Catalytic Cnecking vs Hydrocracking with respect to value

StvtAlL Boat/. Hoad. HMELRoANaily. mktmoilng tho porictponuat
AcMy CanvnKho Hoot art TSoWtewrCsWitte Cratfang'
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Priorto the audit, one-dsy ISO ew arw e s training program
was organized on Juno 23. 2016 at CHT Office as per the
system negiemmenu

iUlytk S m ting

(LAitStwiS-HoktoiAlkMonmIOtmc**; O/T, SftwAyw ONdBr,
&({T;St)ifA.S.Bmut SMtAem N~
GttMtrago/fKx&rtfiQ, SFCt XacM Mftwy ondSMK StmAftemG
M#tOtoMar, CUT

addition. Ha emphasized the need for biAfing higher
conversion PCCain view ofthe proposed Euro VI equivalent
specifications tor MS, expected to be krtplemeoted by
April 2020.

8hri AS. Beau, Hoed of HMEL Refinery, also shared hie
thoughts anthe occasion He dwelled upon the technology
evolution that FCC operation has undergone overthe year*
starting from dirttete mode to the recent petrochemical
mode. He apfried the* conversion and aefaotMty of catalyst
aretwo areaa which need further imprownent
Presentations were made by the representatives from the
refineries highlighting the performance of the respective
FCC isiite during the period April 2014 to June 2016. Shri
S. Haider, Additional Director, CHT, presented the
comparisonofthe Elland VEI data of all FCCOb. drawn tram
the 2012 benchmarking study.



Tod kLamadBohr rpLivlia

47* ActMty Committee meet an Tiwl & Lon and Energy EIL (RAD), CSIR-UP and vendors viz,, Forbes Marshal]. GTC

cpfimtzaflon’ was organised by CHT wito EOL m hosts at and Emerson Each Refinery made a preeentatfon on toe
VseAw during 26-27* ~tovwnbsr 2D15. Tin meeting was Energy A Lose data, schemes bnplemented Inthe previous
inaugurated by Shri C. Manoharen. Director (Rafm«y) in yw | planned in current year; Energy saving achieved/
tos presence of Shrt LH. Sftfcraniys. Director, CHT. The projected to be achieved and s case study by each refinery
moeteiQ wee attended by +6 parfopants tram Refineries, on energy conservation.

Wirt a Mmotmn, Dfnctot (RMnwMiJ. Etnas Off. nddrvmtns UaWng otcomoonlal lamp OfStvSI.H, SVwreye, Ofnctor, CffT. Starx&ig:

pmfMpwlb of MMfy CvmnMm Mot* on Tu&l 4 Low and Emroy StxfKC. Svmfo [twtrvw\Qand Shrtc. Manohmn, DfmstorfFMIrwito),
apHmbwHort Eaomré&ffintmoantTw)



The $8T Activity Committee Meet was organised Joir&ty by
CUT & BPCL- Mumbai flafinaey on October 28-30, 2015 si
Mumbai. The meetingwas attended by 50 delegates from
17 Refineries, EJLand reputed venctera PTC IndialLtd &
M/s GE Power). During the Mset, starisi of22 pra&snt&ttone
ware mtAda. Rtelnarlss made 16 presenteSjons on action
taken for arranging Grid Pouter $&high voltage for reitoeey
operation, CPP periomnarfta dureig tine previous year,
mayjor firfoamjptitjrtit/JBISLa'ac and Its RootCause Analysis.

Shfl Brijpah Kumar, ED-CHI In his key-note address,
briefed about various activities pursued by CHT lor
improvement of refinery pariOmww® and emphasised the
need lor cheater and reiieble 3fid Power for rsfinery
cspsralton stoca cheaper credo prices prevailing prsasnity
are not suetelnafete. In his Inaugural address, Shri §,S,
Sursdar*an, SU BPCL, Mumbai Refinery felted about
melanges faced by F&U departments ofthe refinelias for
providing reliable & cheaper power to reiirsary. Earlier, Shr!
CJ. lys*. GM (Ope), BPCL, Mumbai Refinsfy, welcomed the
delegates.

Atfoeouraef.SMVfsy Meten,Advteer(T«h), GUTmadea
presentation on Refinery Power requirement vs Grid Power

Utilities

Pxm x&tt& W M p & :COTsrtftosftfcef an-Pumar&

based an variousteeters Hire availability, reSaHRty and coat

EJL presented on $team & Power system
optimisation to Cosen Plants. IW* PTC diecuaead verious
opfeis presently avsllabis for cheaper & reliable Grid
Power for refinery operation. M/s GE Power mads
presentation on Fuel fledbdlty to Gas Thrblne fetr cheaper
sm ® ; Plant operation e~timfeiflion and Software elutions
to various problemsfetced In operation end maintenance of
STs. This was fuitawsd with question & answer session
where dele”stes discussed operation & maintenance
iaeueafecad intheir refineries.



ANgpunjg! Mintpmenr’

The 2%$* Activity Committee Meet on "Erwlronmentsl
SSaimgsmenflm # held at Mumbai on October B-3, £315.
The meet wee jointly organised fey Gantre tor High
Technology fGHT) and Hindustan Petroleum O oipi®*sn
Limited, f'ejiTtbal Reflrreiy. The meeting wee attended by 6&
participants Atom 17 Ftetfnsrtss serosa the oountry, R&D
essnires and R®pr«eorrteltiv« freon HL and reputed wendora.

Shri AFt. Tamhankstf, SM, HPCL, Mumbai Refinery
welcomed all delegatesto tte aS* ACM on Ehyiranmeniffil
Msi*sgemanL

Shri I1Sdjash Komar, ED, GSfT, h his los®jsste addieee,
emphss”sd the ftiporterfra of the AGM. He upheld the
Importance of such meathgs m they provide & ptelfamn for
sharing rfEh e”erience on the crffcal issues end beet

tPafftitfmria ot ?A* 8XT AtiOvfy CemvBto* M M tin
I m mjbMw

$r&3km. In h& eddrae, hetalteed on the esarbor: footprint
and water mfootprint of the refineries. In thte corteaci, he
announced 1hetWrtlsfry has approved the ©weird for tefjss]
COsWritaskm amongst Indian Refineries,

In hCs Inaugural addrtm, Shri N.UJ. Rao, ED, HPCL,
Mumbai Refinery, ©JtpresBed hie concern for rapid
technological growth which is compounded wtth Increased
snvfoenment awerefles*. He wtpb&ercsd that m stefluteiy
bodies ere merevigilant at present, one cannot relax on the
Environmental Issues. He concluded his address with
“EnvironmentFirst Products tm £ and$a»o@oodwishes
to the mestftg.

t$$r*S of lump £y Stef $. /awsSwi*cew fttwintosTj HPSt
Misn"a/rre$n*y  Ctawmiord itv$ Wes?

Shri &. Sharsthan, DGM (technical}, HPCL, Mumbai
RsSlnary, chefred the meetingm Ccraww.

Ths meeting was formally Inaugurated by lighting of the
cenwnonlal Samp. Alttieparitclp”rijretinsrfespimented
their best practico®, innovative ideas «sid last one yoor
performance on Environment. At the end of each
presentation, queries sought by the partieip&ma wens
dotted. HPCL (HAD}, iDCL (HID} and EiL aiso presented
the dawsgffiprrsantal scSvftiea evaded aut in the field of
epytonmeril

Thereware atotal of 22 praserjiaifctrs with good Interaction
bstown porbcipartis and prewntera. Al the pertinent
guestions were discussed after each Individual
presentation In-m Interadiwa mannsr.

Ws JVi« Marketing displayed their various pno”ucte along
with sebemsssfer eoiioefinfl ifoat&ig oli. Carbon Ctesn
Sofotkisis presented their developmental mtiv&m on GO*
KfflpituringAaffideiTtrfruse.

At die end of the two-day® meeting, a stt&setfSa Q&A
sessionwas also held to discus3ths problems faced by ths
rellnsrtas tor sfflec&w solutters®. All refinsries showed their
concern about the storage time of hazardous waste, 1.&,
maK. SO days; from the date of generation of Hazardous
roili

in his valedictory address, Shri C. Abhlram, GM (HSE),
IOORHQ, sumrawsisad all the Levant issues which were
discussedduring 3 days' meetftg.



fst&Jpk:

Tine SSI' Acth, Cornmfitbee Meet on ‘Catalytic Reforming
and IsamaristilQnr was held on October 13-14, 2015 at
Visakhapsfesnem in eaeectefian wittfi Vteakft Rettosty of
Hindustan Petroleum Corporation Lid, The Meet was
attended by £8 parsc$pants. The meet got exoellsrrt
reaparais with p®stiassSon from all the R&D
certtras of EIL, HPCL and HR Additions” raprsssntaJJves
from process Boenggra, kvVa Axens and M/e U&P attandad
tho tws-day meet Refinery personnel shared their
operations) highlights beat practices, frouhtesheating
ctsrrlsdoutand benefitsachieved.

The fcieetwss Inaugurated by Shri B fr*nassb, ED, HPCL
Visa)* refinery. Shrl Srtganesh detailed the ewoWScn c ftr*
CCft techrmingy by quoting various references, Easier

¥y(PcHOkiaFS\M IsyStviG, HS HPCL

'Piplii& js

Centre for High Teohnotegy in association with Indian Oil
Corporation Umited-Pipaflnsa Division, organised the
34* Activity Conwiitfee Meeting (ASM) on Croee”Coaitsy
Oil & Gss Pipelines'at CHQO Bhawan, Nokiaon December,
22-23, sots. A total Of ss FMwlins engineer freshowee,
IOCU BPCL, HPCL, GAIL, OIL, EIL&OSSB participated.

At the outsat; fifiri Srtjasft turner, ED, CHT taelcorned the
participants and various digraferfee present. He briefed
them aboutvarious activftles of CHT akmg with the needtor
organising such Activity Committee Masking*which help $h
building uptihe Industry interface and infrarrsation sharing of
the bast fsaalteaB. DLrtrsg h!s welcome aridrasa. ED, CHT
emphasized about the eignffiGaht role of Fipeinee as
carriers of crude cS, petroleum products and nature! gas

m i IsojtsizatSoit’

8hri G.S. Prasad Smn% QM, Osjerstien#, HPCL,, Ym Mi
Finery, welcomed the participants. Shn i.H. Shivarcya,
Director, CHT atee addressed th« participant*.

Apart frem the prsaentations by the individual refineries®
HPCL, RftD presented onthe bfefel Cs&tyzed Coking while
EIL ft&D Centre presented on Catalytic Reformer
Simulation StGptimliHSran software developed by EIL & MR
C5IR-11P presented on the secant trends in Catalyst
devslopment. The proofs licensors W26 Awens presented
the sdusnesmente In issMytle reforming technology end
dawetopitwrrtefn*eataiystferBSOM haring longer life end
better conversion ability. MfaliOP presented on challenges
and opportunities 1pr refineries white produeteg BS-IV StV
Grade Gasotae.

Stirt m. S€Mj/AQ Dsliodd. QW tMhwitg? tey-nett stic8BN SsaaAf

5irHt.P. StgwnuV Qw; Cofwsflpf$ OgUtE 13PCL HWW fIBftWSS
SW& &S$tirwE\ELLAP& dfe*.
G fisitas™MtP C L itskiifif*csy

which provides environment friendly and lew cost
transportation thereby aiding In the avmsii sconcmte
growth ©f the country, Ha stoo otraaeed on the need to
maJntsiinsafe and urvintarrupted Hpstina gMiraflona.

The meetwee inaugurated by Sfiri FLK, Samtsni, Executive
Director, IOCL, Nortfrom ftsgScn Heroines, PanlpEi, During
his key-note address, he opined that titthe emergingngbei
OH StGas eeertsrio, au&h pfesjforrrator knowledge sharing
are of great Importance as plus friars are faced with
common ohaitengoe of plifoffas®*, RQU acquisition,
corrosion, safety of the pipelines stretching through
densely populated areas sod carying highly irctismmabto
products, eto. He etreseed ihe need tor oompfiance to
design codes and prescribed safely sfendanfe In order to



StaffedBMaL sk B F G L £CaxBnarfisrtteADM&MngSn0Ivszvt&mm SOtntfng(Lé#_;?)\NA& P&hek Ofceetos CH'ftSfetfldCSamiani

Einscvt® Mj.SotiPagan
mltigsto the occuiTsrxa <$acctosrits. He infarmsscilHfllliTO©
need ofthe hour :b notonlyis m&\mto our practices based
on femTna isxarmtfrom variouu Indden&buttorjt*enzde olt
system® with latest technologies advancement®,
Innmrettos solutions and mutually acceptable solutions and
rstfanmandsd sfifEffiSee» In ardsr to toiction eSfecttv&iy
r*&nirts focus onpijfjsity end integrity of pipelines

During the two day programme, atotal ofia prsgsntettons
were mads on various topics ra&tad to Pipeline Design Jt
Construction, Operation & Maintenance, Integrity

CnsfSim . Ssstotf RiR}Y: SSf - Songci Dm*(Op$tB PXmotel
* Cftl—ll\/l\/]rforACM SEfSIS * Heas)ifaSatk i#KX;f
i& sntut;stetfuip*rxh#f gm {c#AS$r Gasso, wow0*0$ sm & & Hu&q
£D{mpJ}M7OOL PfipeXm DMWort 55$*? 8M «.«, <&*$ ?i « i,
5FXAfcratafr

p t, VendJONGf

jotii /umfs,

Managenrerttand case eludes which were foii&wed by brief
interaction batvasen the presenters & the d<&£$ate*. QfiA
session was held t"theendoimdaypesgrarnmewhieraHn
tire dgiegtios put forth various issues M t in areas ©f
Pipeline design, operation, maintenance end safety.
An Expart par®! chaired by Dr. B.D. 'Yadaw, Executive
DoctorJ&baratl* & Prajsc!}, iOCL, Pipailnsa |-kied Gfilca,
ftolda and Gsmsral Maragarafrom ONSC, BPCL and EIL,
shared thsir expertise In pipeline operations while
addressing the queries ofths part)elparte therebyproving
elective solutions.

fis7lciiaa<?it itf SV CWT Cwre”'sw Afc*r« t'£*h« raiderO?&
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W 1AeiMy Committee Masting $ei Hydro-preieesainQ &
Hydrogen G anglion wsa organised at Hyderabad during
February 1tM 8, 2018 tyCH Twith sponsorship cf Chennai
Patretaum Corpwa&wi Ud (*£PCL). Tbs messing was
attendad by 101 participants from 17 Refineries* R&D
Cannes 0? SQC, HPG ft BPC. a u up, axparss from process
liceriaJng aompané&s, vtz.r Axsns & UOP and Catalyst
Vendors, viz., Naldor Tttpsae and Sud-Chsmis. Ttm
meeting was inaugurated by Stiri I.H. Shsvaraya* Diracsar,

mat ML Shifeaaes, Dtetc&x a il keynote
AstktS/Gvitinlace MesfSrsgo¥etoysisfiiB*sSg 3rrusanG»WB&x?

e8aree a8y i f

CHT in tfie presence of Siwi Madnusudan Sou, DQM, SOGU
R&f>and Shrl& Sadagopan, ChiefMsnagsrCm CFGL In
total, 45 presentefflens warn made flow ed by Intanstwe
interaction by the partiespart© wrifi printers durwig the
fhio”-day Meet. Shrl Madhuautisn Sau, D&M-R&D, K3GL
was the convenor flattie meet sewering Hydtoaprocessinfl
Units and Shrl Simlrah Gupta, Chief Manager (TSj,
NRIL was tfta convenev far the meat covering Hydrogen
Unite*

11* Adkty Commffta* Waetffitf on Hjdn>>Foeeaing a rtv&ogm

Sais&z (L-ft: ShiiS, , GiantManagin'fi$} ZrGL,
O- t&g&eau&MN Dan, B&U, IQGisG&i vnd ®W Ufygi nt&a, A& Stwi}
DtmE£n-&-fr



IteU Bd &(&&r & "gfersaSssf

Tiro T ' CUT Activity GofTvnitfsw Most on 'Delavsd Coker
and Vtebraafter' whs held at H\CO, Hydafec&d art Wiarrih
£1 >a™aeift Tlwsmwtwaaafiatttijwd fcy Centre tor High
Technology "CHIT), Ndds, whfcfi was aporiecrad by Bins
Oman Ftefln$rie$ltd. (BOFUj, Elna. ["stegsfcatojrrtvmrioLR
rafinetioe acnwe the country from Privet & Public Swetor
Organisations, RfiiD Centre® end representatives from EIL
attended the meet $nvideliberates en the vwtous w p tm
cfldelayed cokirtggrfdvisbnMiAigtaGhndoglse.

The programme defied on 21t March 2016 jwitft inaugiB&;j
Session, The weicoms address to all fhs partidpsBis wss
dsMvarad by Shri U. Data, AckflHonai Director, CUT, Inwhtoti
he requested ai! the pertisipanteto makefro maximum use
of fro opportunity of the meat to interact and share their
valuable experiencetorthe benefitofali.

In his address, the Convener of tho meet, Shrl
D. ChaKrabariy, |k j fT$&HBE)DIOCL, Oufarat Ftoflnary
opined fra* although Visbreaka? unite w* be pft&aed out
duals tesvdemand offuel oil, Delayed Coking will continue
ta be the preferred tochnolcgy ter bottom upgnsddton.. He
highflgtited various chaSsngas feaed by Delayed Coker at
passant to reduce the cake make m well m different
pmfcfcmisforDCiJ bjsrationc.

Shrl Brijesh Kumar, Executive Director, CHtn his keynote
©g~"-"3 emphasised fre uffityef both Delayed Coking and
vtaibre&kingtechnologies InDie present refining scenario, si
spite of being wry old technologies, Ha touched upon
various activities cfCH T writii special ©mphaafeonfrnw key
areas of concern tor Indian refining industry, viz., RAT
Scheme, Auto Rtei Policy snd Margin Improvement tie
higty~hted the potential in Delayed Coker, senaidsring fro
operational gaps Identified in fra Solomon Bonchmarkteg
Studies. He &res$ad fre utility of tosum* Hw Activity
Camrrjfflas Meetings tor sharing the toravtodgatorcreafrig
a pool of raparfance tor future references and evarail
development of Indian Petroleum Industry. Afl tihe
mechanical features are of vary high Importance tor DCU
ofssanflton, Shrl Brijash Kumar advised to include M&J
aspects in Ihjjrfuture AGhte tor Delayed Coksr.

In his Inaugural address, Shrl A.R ftagtaw, Vice President,
SORL stressed the importance e |Activity Committee Meet,
especially tor fre new rsffrat’B like BOfIL and HMEL He
requested «| aw portteipwfte to deliberate in key area* tor
DCU like reduction In coke make, sulphur reduction in

7+ AttMt? ComnlQM AfeM&g on C tte & WesFe8ss Stedjy
lug: StHi O. QM f7S*H$ty; t&GL, Rttomit,
mm south Kwnsel kximjHis* Hr-zcas & T, mm ak Re$tm, wsw
P&VE*t, SOLI.AW Lbti*M M vTthK~CM

coke, drum vibrsDon, adOBftoae. etc. He ffitprsaaed hope
that the Activity Cornrriftae Me»et wB achieve its desired
ofcjsGt fffi with proper Efrarlrsg -of $p$ratir® tmperfencas /
produces and sfrartechstologtosl issues.

The Technics! SsoasSona wars convened by Shri D.
Chakrelwrt® GM ffS&HSE), IOCL. Refinery. The
technical seenans on bothihe days were highly interactive
and all the participating railnary units shared their
<3%$*8rieroes with respect to op*ratiarial highlights, best
practices, trouble shotting, modifications, etc. R&D
Centres erf IOCL, HPCL and EIL presented the
development*! carried $ut in the field of De&y?&
Catar&ViHbreaker.

Psfficlparts fti 7* M rily CtowitSsa ifygt&tg mi 0*fkKd Gefosr 5
vat&fwSar
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