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Making a Mark Among Globa"y Acclaimed FORTUNE

Top Global Corporates in :
Proudly Indian o00

ﬁ 5 O O In an impressive leap, IndianQil has ascended 48 places to secure the 94" rank in

listing since 1995 the prestigious Fortune 500 list for 2023. With this surge, IndianQil becomes one
A . of only two Indian corporations and the only PSU to have been listed in the top 100
IndianOil ranked ranking. It is remarkable that IndianOil has consistently featured in the list since
1995. This is a validation of the company's unbroken record of excellence for over

two decades.

The Fortune Global 500 list ranks corporations globally based on their total
revenues for their respective fiscal years.
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IndianQOil

Values at our Core,
Guiding us Forever More

IndianOil Values :
The North Star guiding our Thoughts

and Actions

IOCL — The energy of India

NATION-FIRST

PROPEL the Nation

Coniribute to Indiz's growh story; Dedicate
BMe, engry and resourcss ar te nation
and felow citizens

ONDUTY Always

Be 'On-duty 247" with a serse

of patriottsm and deliver even in

dafficult circumstances

SOLVE for Tomorrow ;{

Embrace a fubure-onentad mindset

Strive for inrovative and sustainabie
sokmons for the organisation and the planet
RESPOND with Agility

Empawer everyone to make prompt
decsions; Be nimbie in todzy's dynamic
ermviranmant

cl
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Fran

DRIVE Business Vision

Build and nurture meaningéul connections; Drive

Inckan(il closer to &3 vision wih 3 sense of
collective purpose & responsibiity

LEAD with Empathy

Put peoaple Tirst in every Interacsion (internal of

extomal) to understand, priontize and serve their

reeds

A
~o.PASSION 5

!
DARE to be Bold
Step outside of comfort 2ones; Make informed
bets and purswe ambitious endeavours with
courage, contidlencs and Conviction

68 the Xtra Mile

Excepd expectations by going above and beyond
L7 the call of duly with persevesance and
determination

TRUST

COMMIT 1o Deliver

Uphok the Indian0il brang by dedvering
promises made; Be refable by doing the right
thing, atways

GROW the Ecosystem

Create win-win shuations with 3l staksholders;

Leverage synergies 1o drive posilive impact
and growth for everyone

Our Core Values: Nation-First | Care | Innovation | Passion | Trust
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Mathura Refinery

MATHURA REFINERY e
8 MMTPA | ey
T .‘ 2.35 MMTPA
PANIPAT '
REFINERY 15 Late Prime Minister Smt. Indira

MMTPA

-,
A

DIGBOI

GUWAHATI
REFINERY 1 MMTPA

Gandhi, laid the foundation stone
of Mathura Refinery on 2nd

: REFINERY 0.65

£ i HALDIA MMTPA

FLN-  REFINERY 7.5 80.7 MMTPA October, 1973.
' , 5 MMTER (Including _ _ _

_ GUIARAT subsidiaries CPCL: Mathura Refinery is a Public
o MMTeA 11.5 MMTPA) Sector Refinery, built in
REFINERY 6 collaboration with erstwhile
MMTPA

USSR



Mathura Refinery
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Liquefied

>

15t refinery in the world to be accredited with 1ISO-18001 (Occupational
Petroleum Gas

Health & Safety Management System) certification in Nov’98, ISO-
14001 (Environment Management System) certification in July’96.

Propylene

Naphtha Ewonmm;ﬂ B 1stindustry in India for which Scientific Environmental Impact
> Assessment (EIA) was study carried out before commissioning due to
e R ——" Motor Spirit its location sensitive Taj Trapezium Zone (TTZ).
SALAYAILPORT >
: EBMS
Aviation

i Set up a Hospital (Swarn Jayanti Samudaik Hospital) outside township

Turbine Fuel for community welfare in April’99.

Kerosene
>
siae Fuel First Indian refinery to produce Ethanol blended Motor Spirit at refinery
(HSD) location
Furnace O|I
Bitumen
Stliiun viod = {P100 First refinery in India to produce XP 100 — step towards Atma Nirbhar
> A S - 1'-,' IndianOil | 100 octane premiom petro Bharat

TRANSPORTATION LS 3935 8
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MATHURA REFINERY — A UNIQUE REFINERY

IndianQil

MEROX -
LPG 7C5_85 PRU — —} LPG
| | Octamax
—— A4 I GASOLINE I I - FTODTIENE
- CRU LT REF | H(iU-l/Z <
H2
MSQU /ISOM | | »  Naptha
Hy. Nap
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Crude LGO/HGO I 1
: ‘ vrx ‘ : > SKO
== PRIME Gl R I
> ATF
I I I LT NAP 1
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. | OHCU ATE _l -I__ I > HSD
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LCO+HN | HN I
1 v
VR | CLO FO
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Specific Energy Consumption in last 3 years chi

MBN

65.00

64.00

63.00

62.00

MBN

61.00

60.00

59.00

58.00

MBN performance

2020-21,
63.12 2021-22,
62.67

60.49

Energy Intensity Index

2022-23,

’ 63.12 in (2020-21) ]

7%

| 60.49 in (2022-23) ]

Ell

100.00

95.00

90.00

85.00

80.00

75.00

70.00

65.00

60.00

Ell performance

2020-21,
88.76  2021-22,
86.38

=

2022-23,
80.84

] 88.76 in (2020-21) ]

9 %

| 80.84 in (2022-23) ]

Confederation of Indian Industry

Fuel & Loss %

FUEL & LOSS (%)

F&L performance

2020-21,
.40 7.34 2021-22,
7.24

2022-23,
6.84

=
)
o

=
o
S

] 7.34% in (2020-21) ]

9 %

] 6.84% in (2022-23) ]




Specific Energy Consumption Thermal & Electrical cl
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Specific Power Net Specific Thermal energy
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* Running of additional SRU,

e St f HGU-1
oppage ol g * Running of additional STG during
* BBU operation on Single reactor and .
GT-3 crises

producing bitumen from VDU




Awards & Accolades/Certlflcatlons
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Congratulatlons

Indian Con anon
cn o
11
i

Cll Energy Efficient
Unit Award 2022 for
3 time in a row

Uttar Pradesh State

. ‘ Refinery of the year
Energy Conservation N\ Y\ FIPI
Award-2022 Ul_ééPNEDA FIPI Award 2022 —

Confederation of
Indian Industry

CINTERC=RT”

CERTIFICATE OF REGISTRATION RS

Award of Excellence

in Consistent TPM ﬂ S0 SO AN

! i § § § | Certification
1

ISO 16064

Commitment in 2019 recertification




Solomon Benchmarking : Energy Performance cl
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»Worldwide Average Refinery Ell reduction : 1 Ell/ year
»28.0 Ell Reduction in 12 years (2.3 Ell/Year reduction)
» One quartile reduction in Ell from Q3 to Q2 in Solomon study of 2020.

» MR performance has further improved its performance in Solomon study 2022 . Ell further reduced from 87 to 83

120.0
e  111.0
110.0 -
105.0 -
100.0 -
95.0 -
90.0 - ' 87.1
385.0 - 33.0
30.0 -

75.0 - m
70.0 | — S R

Ql

(Best 25% of peer
group refineries)

Q4

(worst 25% of
peer group
refineries




IOCL’s Emission Reduction Plan — Refinery Operations

IndianQil
Emissions in MMTCO,_ per annum Overall reduction of 7.57 MMTCO,,,
1.36 7.57
0.57 _o.18 -
2.37 T
0.92
0o [N
0.85 ]
o71 [
Grid power Fumnmace efficiency Boiler efficiency Drive conversion NG Green Hydrogen 3G Ethanol ENCOM schemes  Identfified (Till date)

* For existing Refinery, excluding projects.
20.53 MMTCO,, for 2021 is Scope 1 & Scope 2 for IOCL Refineries & PNC excluding CPCL (23.77 MMTCO,, incl. CPCL)



Mathura Refinery’s Future Energy Conservation Projects for achieving-
Net Zero Milestone cl

IndianQil ition of Indian Industry
Projects approved/under implementation Projects under conceptualization
(~100,000 SRFT <> 3 MBN <> 225 MTPA CO2 eq) (~30,000SRFT <> 1 MBN < 121 MTPA CO2 eq)
[ FCCU WGC steam turbine replacement with motor Replacement of HP steam exchanger with electric
(10,500 SRFT) L~ heater (6000 SRFT)
First ever \

Conversion of steam tracing with electrical tracing implement of N

| (VGO, VR, Vac. Slop, IFO & Bitumen lines) — 4000 SRFT . _
high speed Hot Water belt in the FCCU (6000 SRFT)

Stoppage of 2 out of 3 GT post grid power import motor in

(65,500 SRFT) | _)I:Ta/\ / i

_ § Conversion of steam tracing with electrical tracing in

14 no of Bitumen Tk (3000 SRFT)
( Replacement of steam turbine with motor in NPRU

K \ HPC (12,000 SRFT) J K

e




Nl Major ENCON projects planned in FY 2023-24

Category . . - . . .
Savings Savings (Million| Savings ' Completion Date | Investmentin
Sr No. Scheme (Inhouse/PCRA/EIL/CH or1e .
T/RPIP etc) (SRFT/Yr) Kcal/Yr) Millions (MMM-YY) Millions

Perlite Insulation on HP Steam Header

1 (2™ Phase-8.8 KM) In-house 1905 19050 65 FY 2023-24 72.2

2 Installation of additional CPH module in In-house 1300 13000 76 il 509
HRSG 2

3 High emissivity furnace coating in the In-house 920 9200 54 il 17
AVU furnaces
DHDT complete off gas routing to PSA-

4 A0 (el e, Gl ear eas] In-house 350 3500 20 FY 2023-24 0.5

5 Reduction in LP steam consumption in In-house 1200 12000 70 D 0

HGU-1 Deareator 06-V-004.

Modification in IGV modulation to

6 increase Cogen efficiency of GT/HRSG-2 Il 200 2000 12 INEEE 0
Cleaning of the AVU preheat exchangers

7 through online chemical cleaning to In-house 2300 23000 135 FY 2023-24

reduce downtime

Implementation of coracoat coating in

. In-house 1200 12000 70 FY 2023-24 7
the cooling water pumps



Nl Major ENCON projects planned in FY 2023-24

Category Savings Savings Completion Date | Investmentin
Sr No. Scheme (Inhouse/PCRA/EIL/ (SRFT/%!r) (Million Savings Millions (I\zMM-YY) Millions
CHT/RPIP etc) Kcal/Yr)
Application of Electrical tracing in
offsite piping and tank farm in place of
stream tracing (MP steam cons in
9 Bitumen tank Farm: 15 TPH: Power In-house 3000 30000 176 FY 2023-24 80
requirement: 2.5 MW).
Provision of HP rich amine flash vessel
10 in OHCU to recover fuel gas In-house 800 8000 47 FY 2023-24 70
11 eplacing WGC condensing turbine In-house 4900 49000 287 FY 2023-24 800
drive with motor in FCCU
Replacing MAB Condensing Turbine
12 Drive with Motor Drive in FCCU In-house 5000 50000 293 FY 2023-24 800
Conversion of existing STG (partial
13 condensing type) to back pressure In-house 4000 40000 234 FY 2023-24 140
turbine
14 Converting turbine to motor in Heat In-house 5500 55000 322 FY 2023-24 900

pump compressor in NPRU



r
@ Major ENCON projects executed in FY 2023-24 cli
IndianOQil Confederation of Indian Industry

&

Installation of additional CPH module
in HRSG 2.

High emissivity coating in
the AVU, VBU & DHDT
furnaces.




ENCON Schemes implemented in 2022-23

)/
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Overhauling & vaccum improvement of STG1

|2015 SRFTi

Net saving:
(4100 SRFT

Installation of WPHE in AVU (500

CDU COT reduction — 170 SRFT MBN)

Stoppage of 1 DMW pump by

modification of Morpholine dosing
facility in CPU pump (70 SRFT)




ENCON Schemes implemented in 2021-22

)/
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IndianQil

Overhauling & vaccum

improvement of STG1 (1915 ,
SRFT) < N

Net saving:

RoUti : | | (146 10 Replacement of thermal
ou Ing O propy ene ana Vzer SRFT ® T insulation in TPS
purge to HPC suction KOD . .
(1570 SRFT) 1.4 MBN) | Overhauling of pumps in AVU,

OMS (144 SRFT)

\Y

L



ENCON Schemes implemented in 2020-21 Cll

Confederation of Indian Industry

IndianQil

Redundant tracing steam

isolation in 6 Km of line %
(1150 SRFT) p”

Net saving:

(12550 St header isolati
: eam header isolation
condensate recovery in area SRFT & from First aid to OHCU (400

153 (1000 SRFT) 1.3 MBN) SRFT)
.~

\3
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Innovative Project

IndianQil
Name of Project Description Trigger for implementing| Year of implementation | Annual savings|Investment

PSA 140 was revamped to incorporate LP off
gases from other units which were originally Hydrogen savings and

Hydrogen recovery from LP off | routed to FG header. After revamp hydrogen | reduction in HGU plant 2022-23 4574 140

gases through PSA 140 Revamp | was recovered from LP gases and routed to load which is a huge
Hydrogen header, there by reducing load on energy consumer.

HGU.

Online monitoring tool of refinery, which

Energy Management System | provides updates on hourly basis on all energy | Stringent monitoring 2022-23 4000 140
key performance indicators.
improvement in PHT-3 of 3 °C, was observed e s e
BFW injection for improving | after BFW injection. This activity is carried out N T 2022-23 854 5

AVU pre heat on quarterly basis or when ever pre heat drops .
. iImprovement
significantly.




Innovative Projects
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Honeywell

Hydrogen recovery from LP off gases
through, PSA-140 revamp (new PSA bed)

EMS - Mathura Refinery - Home
Total Throughput Processed : 29.6 miosy TPS Power : 67.59 wwn TPS Steam : 326.58 v TPS HPS Exp : 135.45wn TPS MPS Exp : 156.69 o1 Last Updated Timestamp : 02-09-2022 09:00:00

w7 e
pr ChmER
s R
s TAEER

Energy Intensity Index BN GHG Emission (tCO2e) % Fuel & Loss Total Fuel Consumed © Ton/hr @ Geal/hr

77.95 54.9 201.57

NRGF : 5.44

5.79

.59

REF:60.7 +5.79 REF:218 +16.43

Energy Management System e I — Area-wise SEC Distribution
’ 2 e = 0-15% N s enu.‘:v: = 30- 100% Offline
FCCU AVU HGU1

DHDS DHDT OHCU

VBU SRU BBU

TOTAL_ENERGY_CONSUMED_GCAL HR

PrimeG MSQU Octamax

oA o o o 3 @
In hours SWS TGTU

BFW injection in Pre Heat train-3 for improving AVU pre heat
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On Site generation

Technology Installed capacity (MW) Consumption (Million kWh)
2022-23 Solar 0.89 0.912205
2021-22 Solar 0.89 0.96972
2020-21 Solar 0.89 0.708281
Off Site generation
Solar Installed capacity (MW) Consumption (Million kWh)
2022-23 Solar 0.35 0.461960
2021-22 Solar 0.35 0.442281
2020-21 Solar 0.35 0.264576

Share

0.16

0.17

0.13

Share
0.08
0.08
0.05

Renewable Energy

Million kWh

Confederation of Indian Industry

Total Solar Energy generation

1.6
1.4

1.2

0.8
0.6
0.4

0.2

W 2020-21 = 2021-22

2022-23
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GHG emissions:

GHG- Emission in TMT of CO2e cl

tCO2e/ MT Of Crude = . . . . '

Scope 1 Scope 2
Year kg CO2/MT of | kg CO2/MT of
product product
2022-23 181.92 0.20
2021-22 211.59 0.20
2020-21 216.78 0.18

=N NN
(o) () o [ )
Gl GGG . O

Kg CO2/MT of product

=
~
o

160

GHG emissions

217.0

W“‘

2020-21 2021-22

182.1

2022-23

(V)
N
O
o
[T

o
|—
=
-
=

c
9

(7]
2

(S

()

(V]

e
=

o]

(7]
0

<

Confederation of Indian Industry

0.213 0.201 0.207 0.211 0.210

Absolute em|SS|on in TMT of COZ e

1945

2018-19 2019-20 2020-21 2021-22 2022-23



PAT CYCLE Il to VI : IOCL-MR Performance cl
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PAT Cycle-Il : FY 2016-2019 PAT Cycle-VI : FY 2020 -23

78.2
MBN 63.1 WN

60.5

I

2014-15 2018-19 2018-19 | |
(Baseline) (Target) (Actual) 2020-21 2021-22 2022-23
(Assessment Year)
14 MBN Reduction against
5.2 MBN Target ® =
: Target for Year 2022-23 : 60.7 MBN
No of Escerts issued.:
21718 Escerts Achieved in the Year 2022-23: 60.5 MBN (< 1669 Escerts)
\_/

With focused approach, IOCL- MR has not only achieved but surpassed the target in both PAT II, VI.



IndianQil

Digitalization in Mathura Refinery

EMS - Mathura Refiner

Total Throughput Processed : 29.6 mosy TPS Power : 67.59»
Specific Energy Cost
(INR/MTCrude)

Total Energy Energy Inten:
Consumed

679.34 77.95

REF: 760 REF:85.5

—— Total Energy C mption (Geal/hr) M Throughput (TMT/Day)

Primary Axis Trends : [Line ~

Secondary Axis Trends : (Bar

700

TOTAL_ENERGY_CONSUMED_GCAL HR

oA

Flare Dashboard 1.0 —2)

Trend (Last 24 Hrs.)
A Flare Flow — Flare Mol. Wt.

5,000 0
4,000
o
z &
£3,000 3
= 105
g g
= 2,000 H
1,000
0

0
28-Jul 22:00 29-Jul 06:00 29-Jul 14:00

Passing PSVs (4 No.s, Loss: 211.76 Kg/Hr) , Updated On: 07-06-21

OHCU 07-PSV-4801 07-V-009 C.L.P.S 52 100
DHDT PSV-0601A  301-V-07 OFF GAS 178 51.76
NHGU PV-3102 302-5-12 52 32
OHCU 07-UV-5102 C/V TO FLARE 52 28

TPS Steam

ty Index

:326.58 w1 TPS HPS Exp : 135.45 1

ABN GHG Emi

TPS MPS Exp : 156.69 171

Fuel & Loss

Honeywell
Last Updated Timestamp

Total Fuel Consumed

@ | © oososs20
02-09-2022 09:00:00

© Ton/hr @ Geal/hr

Flare Flow
0 Kg/hr

fon (tCO2e)

54.91

NRGF :

201.57

REF:60.7 REF:218 +16.43

In hours

Avg. Flare Flow (Last 24 hrs.)
15 Kg/hr

Flare Control valves Currently open in Flare

No data to display

Unit
NPRU Flare FT MRA.18NFI1701.PV
ime G and
prime & an Flare FT  MRA.307 FI 2602.PV 66.2

Flare Schematic

Fuel gas for Flare tip protection
0 Kg/hr

To flare
o Kg/hr

From Process Units,
596 Kg/hr

Recovered gas to Fuel Gas System

596 Kg/hr

Flare Mol. Wt.

% Opening

5.79 ® Solid

0.2

Liquid
6429

\ Gas

omx

+1.21

Area-wise SEC Distributio
HGU1
OHCU
BBU
Octamax

TU

dashboard

No. Of FGRS Running Flare Recovery thru FGRS
2 596 Kg/hr
Flare Control valves opening in last 24 hrs

% or M (o
Opening |’ Opening
Stabilizer
Octamax Refluxdrum MRA.201PICO607B.OP 0.7 2.8  1.90
401-V-3
Unicgg FOteflere  ypa ooprcotaop 28 18 1220
header SRRSEnl
Main Frac
FCCU  (19V5) reflux MRA.19PIC0202.0P 681 0.7 100
Drum
VB tar N
flow No-Of  Max
" Hrs.  Flow
NPRU Flare T MRA.ISNFI1701.PV 3433 240 644.40
prime G and Flare FT MRA.307 FI 2602.PV 71.7 239 362.40
octamax -
Msa Flare FT  MRA.308FI3402.PV 554 23.9 8530

Flare Camera
1107 Based PSV Monitoring

O | O MRinsne x

[} &)

[) meetppenenfareionds/ x| [ Summary Report x

mrefappserver,

Steam Leak Reporting System

CI
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[

l Reports l L l Help Manua
Dashboard
Last week Activity
. . Leaks attended til | New leaks g Pending
— o day reported Leaks.
N Units 1 a 19
AU Block Py (o2 [ SAUD / TATY a 16
s 1 PHand T/F /Cr . /09 / Road 13/19/22 1 62 PH 5 12 o o 1
g Water Block / Road 09/10/12 / Boad 14 / Aoad 03 / SR8 Commen Area /Road 13/18 0 12 o 0 12 318 .
. 51 CCRU / AVY 0 1 0 0 " s B
Ol units 2 VU Mergx J ECCU/PR o 0 o o 10
New Units 2 MSQ / Prime-G [ [] 0 0 0 [
SDS.L [ 0 o o o o
Db Plant 0 [) 0 0 o 3 )
Total 10261 [ 80 [ [ 80 285.1 499

Monthiy pending steam leaks on Online portal (for last 12 months)

B

1202023
023

15502028 WM 20 | erd023 | 14Mee2023
1BASI | 150w 140we3022 12202

aim L

134ey2023
132203 12d0n 2

St

= jAsset|lOCL

Home

Product Heat Recovery Heat Exchanger Efficiency

Total

37

79.4%

Departmentwise Steam leak status (for last 12 months)

— Pending with MM Feniing with FFAL

500

400

I

2001 2 y—&y_ﬁ |

ol pb L
e

T T e T T T
B e e N sl o
- )
- )
PH DaiyAverageData A @ v

Exchangers predicted to be cleaned in next 30 days:] Exchangers overdue for cleaning: 5

NIEI05-LGO CR 10E2-LVGO+LVGO CR
TIEN-HVGO
1IEI3-HVGO

11E36A-LGOCR
TIE38AR-HVGO

AVU PHT Monitoring dashboard



INNOVATION: Ethanol Blended MS : First refinery in India cHl

IndianQil

ederation of Indian Industry

. b
Challenge | —transportation due to Ethanol being polar in § :
nature.

Overcame by : Addition of Coupler at refinery location

Challenge Il — costlier w.r.t MS due to high ethanol cost.

Overcame by — addition of low cost Naptha stream with
high Octane Ethanol in MS pool to maintain overall
Octane and low cost

Thus Mathura Refinery was able to maintain
:_3}‘“ Al 1. overall margin in EBMS production

2. reduce the associated carbon footprint of MS

3. helped local farmers/agriculture industries to grow
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CLEAR %

Diesel Exhaust Fluid is the
necessity to comply with the NOXx
emission norms of BS-VI fuel and it
is a remarkable sustainable effort
of IOCL towards producing vehicle
additives for making the engine
exhaust cleaner
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