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elec Entrepreneurship

We seek opportunities - they are

everywhere

Teamwork and relationships k )
ond the individual, Dehver the Promlse
oundary less behawiour
Ne value a deep sense of responsibility
nd self discipline, to meet and surpass
commitments made

% Learning & Inner Excellence

Social responsibility

Anticipating and meeting relevant
and emerging needs of so

Financial Prudence - Frugality

We spend wisely and judicioushy

Vision
“GMR Group will be an institution in perpetuity that will
build entrepreneurial organizations, making a difference

to society through creation of value.”
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GMR GROUP

1. GMR AT A GLANCE

TR N

ENERGY

Bajoli Holi Alaknanda
(180MW / Hydro) (300MW / Hydro)

Maru Transmission

Aravali Transmission

Wind Project
(2.1 MW)
Solar Project
(25MW)

PT Barasentosa Lestari,
Indonesia (700 MT)

EMCO

(600MW / Coal)
Golden Energy Mines,

Indonesia (1.9 BT)

Chennai
(200MW / LSHS)

HIGHWAY

Upper Marsyangdi
(600MW / Hydro)

Upper Karnali
(900MW / Hydro)

Kamalanga*

Vemagiri
(388.5MW / Gas)

(3x350 MW / Coal based )

) Kakinada
(220MW / Gas)
Rajahmundry
68MW / Gas)

Wind Project
(1.25MW)
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< About GKEL G/R
A

GMR Kamalanga Energy Limited is a wholly owned subsidiary of GMR Energy LTD and is a step down subsidiary of GMR Power & Urban Infra
Limited (GPUIL).

Products/Businesses of organization : Electricity Generation

Capacity : 1050 MW - (3x350 MW)

Operational since: April 2013

o000 O

FSA = S| PLANTFACILITY

GKEL is having FSA with MCL

= FSALINKAGE - 2.14 Million MT P $8|;LBE|RNE HgRB'fN b
= SAKTI LINKAGE - 1.50 Million MT = B ~ Jontang furbine company

= SAKTI LINKAGE (B3)- 0.06 Million MT GENERATOR - Donfang Electric company

= WATER SOURCE — 20 Cusec - BRAMHANI RIVER = S s —— BFP - Turbine — Donfang Turbine company

DISCOM BIHAR PPA - 260 MW — 25 Years
DISCOM HARYANA PPA - 310 MW -25 years
DISCOM GRIDCO PPA — 247.4 MW — 25 years
DISCOM TANGEDCO PPA —102.56 MW =5 years
BALANCE POWER - 69.66 MW
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Policy and Certificate

V. Q
2. ENERGY MANAGEMENT POLICY AND CERTIFICATES

Statement

on
GHG Validation and Verification z Cm
Fr -

GMR KAMALANGA ENERGY LIMITED
Covering Operations 1

GMR KAMALANGA ENERGY LIMITED

= = © m
Five Star Occupational o oY, |
Health and Safety Audit = Nati tivl o
National Productivity Council . .
- Five Stars - 5 ‘ sy T ! cC Energy Management Policy \,
Va2 e 008 o Certificate VILLAGE: KAMALANGA, CITY - DHENKANAL, POSTAL CODE = 758 121, COISHA, INDIA. . £ .
= O af (1SO 50001:2018) ‘
@ [——— g ‘e ‘
) pheice s ot et ot This is to certify thal 6MR Kamalanga ) 0
= [
ndiec Emiions Energy Ltd.. Dhenkanal is awarded | (3] 4 Y
* * * * * o [Ty | Bureau Veritas Certification Holding SAS - UK Branch certifies that the Mansgement System - L .
> o coe |“"‘ | 3mpwe (Utkrisht) Catcgory under 5§ (U] of the abeve Organisation e o i e b pe ot b GMR Kamalanga Energy Limited (GKEL) is committed to W
Vit o 01 60| Vet S 4407000 L A e————
= |, Certification ~Scheme of National o — requiaments of the Managemont System Standard detaled betow. establish, implement and maintain Energy Management system |
This s to certify that <} T { Productivity Council. i ~lass capabilities i v aspect of its siness o
GMR Kamalanga Energy Ltd. = s LT i Y o o— Standard ‘ to build world L|‘(l:’:’ (dlp.lblllll( s in every dblpl‘Ll of its business .
[=3] T ! == operations. To achieve this GKEL is committed to: <
e R ) o ISO 50001:2018 i \
reaca e (& Scope of cetification < Adopt energy efficient and clean technologies in process ¢
design, maintain and operate the plant so as to make ita more :
~.: ey ——— (V)] GENERATION OF ELECTRICITY IN COAL BASED efficient power utility among similar & comparable capacity {
L B e sFolante
'?—*W? = /1\“___ s L Costints Brpley bt 47 4 20 M THERMAL POWER PLANT OF 3X350 MW power plants. !
et — b ) - o |
v ey o ooy mtety Grarim Sesmmes o Sromes e e S E S’ 0 H i 9 P > H
e e g - - 1 -(“ [T, < Minimize the losses and Continual improve upon the energy
(¢b) performance. b
= \\
& < Comply with related standards, legal and other requirements ‘
}%1 A KAMALANGA ENERGY LSSTED (2 ,::’:,',';',‘,,?ﬁ,'.‘,’,’;;’:ff,‘;‘;,’,.w, g which relate to energy use, consumption and efficiency. :
rresast e Bt ety o o v "
- SANCEANAL RO ENENTE LI ED = - Q Criginal cycle start cate: 20 May 2020 # < Ensure availability of information and necessary resources to ‘
VELATE SPIALARIV DIIOT ONISSWIAL. STANE- OO~ T8, S0, CERTIFICATE OF ACCREDITATION - " A . = a h
(=} = L M L e e — Explry date of pravius cycle: 19 May 2023 achieve energy management objectives and targets. oy
= Al E 5 GMR KAMALANGA ENERGY LIMITED CHEMICAL =) Recorication Audit date; 22 Aprit 2023 7 § M
Sl = sl & L G T T o LABORATORY > ‘ ; ; ’
o S e DL e e “ m Recordicaticn cycle start cate: 06 June 2023 < Establish effective frame work and communicate 0
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o Adopt Energy efficient and clean To Comply legal and other To purchase energy efficient

To Minimize the losses To allocate resource frame Roles and responsibility

technology requirements product and Regular Energy audit




‘ Performance Overview FY 2023-24 CAR
-

3. ENERGY CONSUMPTION OVERVIEW FY 2023-24

U Annual Generation : 7581.73 MU

O PLF : 82.20 %

O Availability : 87.06 %

(d Gross Heat Rate : 2317.75 kcal/kwh

O Auxiliary Power : 6.74 %

O UHR (UNIT 1/2/3) : 2318/2321/2314 Kcal/kwh
 BOILER EFFICIENCY : 87.17/86.73/87.30 %

(J DM Water consumption : 0.13 %
J Raw Water Consumption : 2.10 M3/ MWh generation
[ Specific Oil Consumption : 0.10 ml/ KWh generation
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’ Energy Consumption
.

4. SPECIFIC ENERGY CONSUMPTION LAST 3 YEARS

Specific energy consumption Improvement in specific consumption w.r.t base line

Financial Year Electrical Thermal Electrical Heat rate Specific oil
Heat rate Specific oil

Kwh/kwh gen VA) (VA) (%)

(kcal/kwh) (ml/Kwh)
Baseline Year
FY 2021-22 0.0674 2318 0.082 8.2 0.6 62.7
FY 2022-23 0.0690 2329 0.080 6.0 0.1 63.6
FY 2023-24 0.0674 2318 0.101 8.2 0.6 54.1
ELECTRICAL (Kwh/kwh gen) HEAT RATE (kcal/kwh) SPECIFIC OIL (ml/Kwh)
0.074 0.07341 2335 332 0.25 535
8.2 0.6 54.1
0.072 % 2330 % 0.2 %
0.07 2325 0.15
0.101
0.068 0.0674 2320 2318 0.1
0.066 . 2315 . 0.05
0.064 2310 0
FY 2017-18 FY 2023-24 FY 2017-18 FY 2023-24 FY 2017-18 FY 2023-24
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’ Benchmarking of Energy Consumption
.

5. BENCHMARKING OF KPI
5.1 Internal Benchmarking

NET HEAT RATE (kcal/kwh) APC (%) HEAT RATE (Kcal/kwh)
2520 5501 270 2370
2500 2489 2486 2485 2350
2480 T 6.74 690 6.75 2330 2323 2318 2529 2318
2460 6.70 2310
2440 6.20 2290
2420 5.70 2270
2400 5.20 2250
FY 21 FY 22 FY 23 FY 24 Fy21 FY 22 FY 23 FY 24 FY 21 FY 22 FY 23 FY 24
SOC (ml/kwh) PLF (%) AVAILABILITY (%)
0.12 0.10 - 90 120
0.1 0.09 — — 85 81.75 82.20 100 35 16 90.89 89.89 87.06
0.08 80 77.16 76.98 80
0.06 75 60
0.04 70 40
0.02 65 20
0 60 0
Fy21 FY 22 FY 23 FY 24 FY 21 FY 22 FY 23 FY 24 FY 21 FY 22 FY 23 FY 24

# GKEL had planned two units COH IN FY 24. SOC increased due to cold Startup of Unit-2 & 3.
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5. BENCHMARKING OF KPI

Benchmarking of Energy Consumption

5.2 Benchmarking With Peer Companies for FY 23-24 (External Benchmarking )

NET HEAT RATE (kcal/kwh) APC (%) HEAT RATE (kcal/kwh)
2650 9 2450 120
2616 8.44
2,395 110 1
2600 8 7.63 7.64 2400 100 .
: 7 o 871
550 il 2526 2350 2318 30
2498 70
2500 6 2300
60
2450 5 2250 50
40
2400 4 2200 30
GKEL GWEL RTPP ROSA LAPL GKEL GWEL RTPP ROSA LAPL GKEL GWEL RTPP ROSA GKEL GWEL RTPP ROSA
SOC (ml/kwh) DM water (%) SWC (m3/MW) PLF (%)
0.12 0.4 2.9 - 120
0.34 :
01 0.35 2.7 110
0.08 ' 2.3 90 822
0.25
23 80
0.06 0.2 : 2.1
) 0.14 2.1 70
0.04 0.15 60
1.9
0.1 50
0.02 0.05 1.7 40
0 0 1.5 30
GKEL GWEL RTPP ROSA LAPL GKEL GWEL RTPP ROSA LAPL GKEL GWEL RTPP ROSA LAPL GKEL GWEL RTPP ROSA

GKEL is equipped with TDBFP so benchmarking done with Net heat rate.



Benchmarking of Energy Consumption CAR

5. BENCHMARKING OF KPI
5.3 Road map to achieve benchmarking

Strategic objective:
To reduce station Net heat rate from 2485 to 2465 Kcal/kwh by FY 2026 , improving station APC and gross heat rate.

_ : _ e External and internal benchmarking * Prioritization of project
Implementation of ENCON projects to have saving of 200 « Set Energy objective and target « Implementation of action plan

M-kcal/day * Identification of EC project » Adopt best practices of sector

* Budget allocation for EC project e Training and awareness

e Establishment of better monitoring system e Strengthening green suppy chain
To improve coal received GCV to 3400 Kcal/kg e Action plan development e EC action beyond boundary

MONITORING MOTIVATION

Minimization of forced outage to 1.5%. e .Deviation analysis  Reward and regnition in business level and
group level

e Workshop for energy conservation idea

e Appreciation in forum

* RCA for each deviation
e Monitoring CAPA through digital ATR

To achieve 90% PLF by improving exchange bilateral sale * Project effectiveness stuy
e Sustenance

Strategic objective to achieve NET ZERO: GMR energy is committed to align with the sectoral energy targets and NET ZERO goals of India by 2070

Actions to achieve the target: By adding renewable capacity and replacing new energy sources with low emission.
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Way forward for Energy Conservation

Description of energy conservation measures In\.lestrpe.nt A“'.“‘.'a' Electrical Saving | Annual "rrfermal Saving
(Rs in Million) (Million kWh) (Million Kcal)
1 Coal mill seal air fan power optimization by VFD installation in Unit-3 3.60 1.11 0
2 ESP hopper heater power consumption optimization by timer circuit 0.21 1.80 0
3 Segregation of air header for mill MRS and Ash conveying system 0.5 0.90 0
4 Installation of VFD in bottom ash slurry pump in Unit-3 3.00 0.39 0
5 Adopting Improved profile APH baskets for Unit-1 Boiler efficiency improvement 22.58 0.00 53230
6 Reduction in THR by improving HIP cylinder efficiency for Unit-1 13.40 0.00 87696
7 FAN power reduction by Arrest air in leakage in APH and furnace in leakage in Unit-1 16.22 1.28 0
9 Mill power optimization by MPO plate modification in unit 1 23.41 0.57 0
10 Replacement of Energy Efficient pumps in ETP Clarified Water Pump 0.54 0.51 0
11 Install level sensor based auto zero drain valves for compressed air receivers 0.30 0.04 0
12 Install VFD for Air Compressor in Instrument air compressor circuit 1.00 0.11 0
13 Air dryer power optimization by Replacement of dryer 2.00 0.26 0
14 Replacement of Energy Efficient pumps in Colony portable water 0.21 0.05 0
15 Installation of micro hydro turbine 0.80 0.02 0
Total 87.77 7.04 140926
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Summary of Energy Saving Projects

6.ENERGY CONSERVATION PROJECT LAST 3 YEARS

Financial No of energy conservation Investment Electrical energy Thermal energy saving Financial saving.
Year project (Million) saving (MU) (G kcal) (Million)

FY 2021-22 3.79 13.52 25.71
FY 2022-23 6 37.87 2.27 40.22 32.58
FY 2023-24 11 312.93 531 106.61 126.78
FY 2021-22 FY 2022-23 FY 2023-24
120 45 40.22 200 180.76
97.7 40 37.87 180
100
35 32.58 160
140 126.78
80 30 120 106.61
25 100
60 50 30
40 15 60
25.71 40
10
50 13.52 6 20 1 531
6 3.79 5 227 0 [ | —
0 [ — . 0 . - (Million) (Million)
No of energy Investment  Electrical energy Thermal energy Financial No of energy Investment  Electrical energy Thermal energy Financial No of energy Investment  Electrical energy Thermal energy Financial saving.
conservation (Million) saving (MU)  saving (G kcal) saving.(Million) conservation (Million) saving (MU)  saving (G kcal) saving.(Million) conservation saving (MU)  saving (G kcal)

project

project

project
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Energy Conservation projects under Technology absorption

6.1 IMPROVEMENT PROJECT / PRACTICES:
]

Intelligent flow control (IFC) in compressor network
Installation of IFC in compressed air network at Bag filter line, AHP & Silo line, Unit-1 BTG line, Unit-2 BTG line,
Unit-3 BTG line and service airline.

Savings: 9.31% reduction in compressed air power consumption ( 3.5 MW/DAY)

:
IFC DASHBOARD i IBOARI
i oy . >! 5 ’
S| = = ”ﬁ
=y | = =
\ i d ‘ _i‘\ "
w W (-

- = - /
|/ | e || e S

VFD in mill seal air fan and bottom ash slurry pump
VFD assessment carried out in all process area and identified opportunity in ten drives . In FY 24 VFD installed in
four drives (Seal air fan & BA Slurry Pump)

Savings: 30% reduction in seal air fan power consumption (1.55 MW/day)
: 20% reduction in seal air fan power consumption (1.08 MW/day)

Installation of Improved profile APH baskets in APH N
Due to high DFG APH baskets needs to be replaced, there was two type of basket is available in market i.e. d h U' W'L'th< Conventional Profile basket
ARAV AN LS A

Conventional profile basket and Improved profile basket . which force us to have a risk assessments for decision
making.

Savings: Addition 6 degree improvement achieved over conventional profile which impacted on boiler
efficiency by 0.3%.

Improved Profile basket

ANANN

7

YV

High Energy drain passing survey through ultrasonic UE analyser st = pr—
Passing of high energy drain carrying high enthalpy steam without any work done, Se15 = REC =5 —
Ultrasonic UE analyzer detected passing drains in the respective areas and were attended in COH, _@. ::‘:Z :Z:: () (] J} b 8
Savings: Skcal/kWh improvement in Turbine heat rate, T
A=51d8 B=54dB (=60dB D=61d8
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’ Innovative Project implemented in FY 2023-24

A

7. INNOVATIVE PROJECT IN FY 24

1. Innovative project: Dynamic analytics of Significant energy use with dynamic benchmarking backed

on historical data.

2. Why innovative: It is a DCS based real time monitoring of Significant energy use which enables
operator for monitoring of real time and ideal specific energy consumption , identification of
deviation. It also provides related parameter deviation analysis to identify cause of deviation and

recommendation for operator control and maintenance control.

DASEU is completely unique in-house development with innovative approach. The approach adopted
to utilizes the existing infrastructure to achieve a higher level of real time analytical capability and

creation of value in terms energy performance

It covers 95% of total power consumption of GKEL including boiler, turbine ,BFPT and all 6.6 KV

electrical drive .

3.Trigger for implementing the project

Specific energy deviation analysis was being carried out with manual intervention on next day which
was creating a loss of opportunity for reducing losses/deviation in real time.

SEC

Baseline

Recommendatio
n for solution
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Real Time
SEC
Monitoring

Deviation
Identificatio
n

Related
parameters
deviation
monitoring




s Innovative Project implemented in FY 2023-24 C/AR
=

7. INNOVATIVE PROJECT IN FY 24

IDFAN A kWh/Coal TPH

DASEU Enables Specific Energy Analysis mrwe | ol

FDFAN A kWh/Coal TPH

~

FDFAN B kWh/Coal TPH

It calculates Real time SEC and compared with Baseline SEC which is based on function of C e
Ideal SEC and recent past SEC ( Last 300 sampling). Alarm integrated with LVS based on T ]

CEPASB KWh/MWh

deviation %. Deviation is categorized as normal , moderate and high deviation. — —

AIR COMPRESSORS KWh/MWh

AIR COMP

BFP BOOSTER PUMPS KWh/MWh BFP BOOSTER PUMP II

MILLA kWh/Coal TPH MILL A

MILLB KWh/Coal TPH MiLL B

MiLLC KWh/Coal TPH Silo

MILLD kWh/Coal TPH

DASEU Enables related parameter Analysis e | e

MILLF kWh/Coal TPH

MIiLL D

— OLADZ0CL003

MILLF

e ||y e P | || el | Bl :
ol o ~ il I~ e

||y M P | B B
infl ool ool ~H~
ol 22 S E asiisli=H=

The related parameter which can impact power consumption is identified and embedded el | o e

in the system and Dynamic Control limit ( UCL and LCL ) set for all related parameter ) oo
based on historical data equation. Operator access the related parameter deviations e e } e

T
AUTO LT SIGNAL CALIBRATE

RN SCE RECOMMENDATON

DASEU Enables Operator control Recommendation

By Filber Purging Air Prs beteeen 38 - 4.1 Bar

Based on related parameter deviation Operator can access operator control W OZ' st APH VL > 3.5° then optimize sk flow
Recommendation and maintenance control recommendations. i e |

oo |5 | || }m
nancil neurred shiftwisetosensit o + |-+
O Financial impact of losses incurred shift-wise to sensitize the operator towards energy

efficiency. Excursion report generation and percentage time block beyond baseline Benefits achieved : BTG Specific energy consumption from 31.75
KWH/MW to 29.86 KWH/MW.

power consumption.
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’ Renewable Energy Project CAR
-

8. RENEWABLE ENERGY PROJECT — STEP TOWARDS ENHANCING RENEWABLE CAPACITY
Renewable Energy Projects feasibility assessment Actions to implement

Location ; : GKEL received Phase-1 SWC for 42 MWp (30 MW) from IPICOL

Land Area Mear Gate No-1 to 3
Land Area Mear Waste Hazard
Decantation Area

LR TN | cting Ach Pound (Siop Area) _ The Power generated from the installation will be evacuated using our

solar PV *  Future Ash Pound Area

e existing 400 KV transmission line.

Land Area Mear Organic Farm

Plant Reservoir (B)
Khandanala Area

T : : Presently we are scouting for a customer. We are in talks with captive

= 0 & M Building

| Centrmishop customers for 10 ~ 25 MW solar power/bundled power
ushp Vihar Residential
= (F;M F{?cf:ralakzhmi D.:\.I' Public School

elaijtel s e ETMBYE - GMR Hospital and Parking Area
=  Chilika Guest House

TOTAL 24.95 42.9

Third Party Solar PV feasibility assessment done by TERI for onsite setting up 70.29 MW

Battery Energy Storage System
Capattery has developed a BESS, patent-pending-nanomaterial technology extracted out of Graphene . Graphene with enhanced chemistry is used as BESS for Electrical
vehicles and Grid-scale Energy storage. GKEL is installing 10 KWp Roof Top solar PV with Capattery BESS on a pilot basis and complete the PoC ( Proof of Concept).

Solar panel performance improvement m

Capattery has also developed a Coating material (Graphene) which will enhance the performance of Solar panel.( PoC test under progress)
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Renewable Energy Project

8. RENEWABLE ENERGY PROJECT- IMPLEMENTED PROJECTS

Solar roof top project Name Designed Capacity ( KWP)

1 Chilika Guest House 57.225

2 GMR Shopping Complex 66.49

E > = 3 GMR Energy Development Centre 132.98
4 GMR Hospital 142.79

5 GMR Varalakshmi DAV Public School 241.98

Total 641.465

Type of Renewable Energy T e

Energy Generated (kWh) (Rs. Million)

Solar Photovoltaic 15120 0.57
(Generation : 2

Projects implemented Capacity Million ) % e1e
KWh) F =5 weiaaz o=l

Wind operated Turbo ventilator installed (188 o %
nos.) on TG Building and hydrogen builing. YL 1.44 :

2 Security hub power supply from solar panel. 129 watt 0.001

# 15 KWH Micro -Hydro turbine installation in progress and it be completed in FY 25.
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< Environment Management

A

9.1 ENVIRONMENT MANAGEMENT - ASH UTILIZATION

Ash generation/ Stock (Million Ton) Ash utilization in % Ash handling modes (%)
3
2.49 160 B Wet mode ® Dry mode Semi wet
2.5 2.32 2.22 140 133.47
2 120 113.38 80
100 57.66 56
1.5 100 60 16
80
1 40 29
60
20.3422 20 24 25
0.5 0.29 40 20
0.00 .
. - | m
FY 2021-22 FY 2022-23 FY 2023-24 0 0
M Ash generation B Ash stock FY 2021-22 FY 2022-23 FY 2023-24 FY 2021-22 FY 2022-23 FY 2023-24
> 0o .
* 0% legacy Ash stock Modes of Ash Conveying
Areas of ash utilization in %
100 0.6 Dry Ash conveying System with storage Silos
_ 56.63
50 56.34 2725 33.00 o 38.00 Bottom Ash slurry conveying system with hydrobin
: 15.97
. - 2.2 0.86 0.15 0 water decanted system make it semi dry condition
Brick manufacturing Cement Land development Road making HCSD systems and ash pond with Ash water recovery
B FY 2021-22 FY 2022-23 FY 2023-24 System
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Environment Management CAR

9.2 ENVIRONMENT MANAGEMENT - ASH UTILIZATION

In house Bricks/ Pavel blocks making unit — products is being sold to other and
also used in-house for repairing & construction work of Township.

Utilization of fly ash in like Pavers and Bricks and supply to near by village Bulk Ash transportation through rail mode (Nos)

In-house Fly Ash Brick Manufacturing process establishment.

Supply to NH Authority for road construction project through trucks and bulk
discharge through rakes

FY 21-22 FY 22-23 FY 23-24
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Environment Management

9.3 ENVIRONMENT MANAGEMENT — EMISSION

Environment Parameters

1400
1200
1000
800
600
400
200

1203 1200 1132

290 336

FY 2021-22 FY 2022-23 FY 2023-24

W SOX emmission at full load (mg/Nm3) B NOX emmission at full load (mg/Nm3)

M Perticular Matter (mg/Nm3)

Mercury (mg/Nm3)
0.02 0.0194
0.019
0.018
0.017 0.016633 0.0165
-l ..
0.015

FY 2021-22 FY 2022-23 FY 2023-24

Best Practices for Emission control

. Low NOx Burner and Over fire damper operation.

. Periodic checking of SADC for combustion control.

. Improvement in Fineness of coal particle

. Periodic replacement of Bag filters to control PM.

. Oxygen optimization for NOx control.

. Periodic monitoring of stack parameters.

. Daily ESP field healthiness monitoring.

. Online CEMS/ CEQMS is installed and data transmission to SPCB and CPCB
. Daily review of emission by EHS team

FGD Status :
Technical sign off completed and commercial negotiation
in progress for ICB. Due to limited participation in ICB,

separate bidding process has been initiated for domestic
bidders and NIT for the same has been published on
29th July’2022.
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GHG Inventorization

9.3 INFORMATION ON GHG INVENTORIZATION AND PUBLIC DISCLOSURE
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GHG emission reduction Action plan

Scope -1

1. Reduction of Unit heat rate by 10 Kcal/kwh

2.Reduction of aux power consumption = target of 6.5 %
3.Solar power capacity addition under short-term plan 1 MW.
4. Solar power capacity addition under long-term plan 42 MW

Scope -2

1.Reduction of import power by 10%

1.1.Shutdown power optimization

1.2.Relibality improvement initiative under the ABRIAL
Programme to reduces force outage

Scope -3

1.Maximization of Ash transportation by rail
2.10 % RCR conservation into rail mode

3. SPDI of all spares

GMR Sustainability Report : Every year GMR group publishes its sustainability report for public. It is available on the following link:-
https://www.gmrgroup.in/energy/

Humility | Entrepreneurship | Teamwork & Respect for Individual | Deliver the Promise | Learning & Inner Excellence | Social Responsibility | Financial Prudence - Frugality



https://www.gmrgroup.in/energy/

< Environment Management

A

9.4 ENVIRONMENT MANAGEMENT -WATER

2.2 2.15
2.12 51
2.1 GMR KAMALANGA ENERGY LIMITED
2 g AYP.0.: Kamalanga, Via: Mangaipur, Dist.: Dhenkanal, Odisha, Pin: 753 121, Inda.
=
1 . 9 m Bureau Verttas ingustrial Services (India) Private Limited Nas assessed the actvitles of
U the above organisation and found o be In accordance with the assessment protocol
= developed based on below criteria
1.8 = Criteria
: g ISO 46001:2019
Water Effici M t System Standard
FY 2021-22 FY 2022-23 FY 2023-24 (&) sl nrninke i
w
C Water Effiency system iance for
—
RAW wa te r( m 3/ M Wh ) — GENERATION OF ELECTRICITY IN COAL BASED
g) THERMAL POWER STATION OF 3 X 350 MW
0.2 0.16 0.14 S
. (g9}
0.13 ©
L S= Assessment start aale. 01 May 2024
3 Si conInt satisfactory compilance 3ssessmen u
0 1 o0 S’rg‘?;?s;oﬁ ac-.:m.;‘.‘m: attestation -‘s‘-:lam ur?n‘l“;g 2?7’:'3;'7 rote
° Attestaton NO. IND24.2130/BA-WEM  Version: 1 issue aate” 01 May 2024
11 )
| 7
O Authorized Sighstory
S I
FY 2021-22 FY 2022-23 FY 2023-24 B R
i - e e o i et ety
DM WATER (%) ! —

Water conservation projects

Relocation of underground
utility pipes to over ground to
reduce underground water
leakages.

Boiler refractory material
Reuse of MFST blowdown modification by LC cement to | CT drift eliminator replaced
with treatment reduce cooling water with improved profile.
requirement

Construction of surface
water runoff tank at fly ash
loading area..

Water SCADA implementation
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9.4 ENVIRONMENT MANAGEMENT —OTHERS PROJECTS

OTHER PROJECTS / PRACTICES FOR ENVIRONMENTAL PROJECTS
Conversion of all DS to DFDS In CHP
Installation of DFDS at fly ash silo
Inline dust suppression arrangements in all conveyors
Installation of online Mercury analyzer.
Hazards waste reduction by reducing waste oil generation.
Installation of truck wheel washing system

Battery operated vehicle for employee & visitor movements in

side the plant.

AFFORESTATION
GKEL has fulfilled statutory requirement by effective
plantation in 335 Acres
Plantation of 3.97 Lakh sampling
Mass plantation in plant premises
Seedlings distribution to community
Planation in community.
35 Acres landscape development
2 Acres of organic farming
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10. Flexibilisation

GKEL tested unit operation at 40% Loading for assessment of Operational constraints , Reliability , Heat rate & APC degradation .GKEL is further exploring for external

assement with BHEL for Operational Challenges , Performance degradation and mitigation plan. Which is scheduled in 09t sept 24 to 14t sept 2024

PHASE OCT23 NOV23 DEC23 JAN24 FEB24 MAR24 APR24 MAY 24 JUNE24 JULY24 AUG24 SEP24

1. In House Testing For Flexible In House Testing For Flexible Operation
Operation successfully completed in Unit-3.

Compile all observation and constrain for

2. Observation and Constraints i
validation

3. Vendor identification and Order

) PO issued to BHEL for third party analysis
Placement For Testing

4. Technical Data Sharing With All technical data and variable data shared
Vendor with BHEL

5. Desktop Analysis And Pre-
consensus Meeting on test Desktop analysis done by BHEL
procedure

6. Testing Schedule Testing will be carried out in 9-15 Sep 24.

ACTUAL
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Best Practice

p4-legatrix

G i 1 T-400032 HGAl SU30OTE 8#vich relting B egal 40 regulsory Complances. N sSacies MANIGeTIL WD 3 OTA-4130 Vit Of B4

organastens oparaang

Submit Your Ideas W \ ¢

- o
b
pAny GMR user across the ~ _B
o AL departments can submit an Idea.
- N
Click here Control
ks ity - Raparts s

Identify Manage
mmmmm e [Epe—— [

o-©
Compliance Management —Legatrix Web Idea factory for Individual Idea

Observation

2 a

e o -

Reduce

L=}

Weicame Back, SouroBh Fher r— —Tm Racognition wall
e

§ troorine. &) sourosh sumar

Android Based Application for

Internal Audit Web App -Sarathi Visitor Management —Mobile App Knowledge Management —Web App Sarathi modules

Compliance management,

Mobile Based application for
EHS management, SARATI portal for Internal . . L .
I F f EHS M |
Management Review & g ——— dea Factory for registration © ATR', SIP digitalization for S Management , Quality

findividual . p K
SustEn ey e s i el T e et of individual idea tracking of CAPA management & feedbac
. system
-Legatrix.

Smart plant implementation for
coal management, ash
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management
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Best Practice

10. BEST PRACTICE —NON ENERGY EFFICIENCY

SIX SIGMA PROJECT
Six sigma is used as a tool tool to resolve chronic issues.
Cross functional team working in these issues with clear
mission statement. Following projects are under gone
with six sigma.

Inventory cost optimization

Lube oil consumption reduction by 10% .
BA UBC reduction by 10% i.e. 1.8%

Boiler FG loss minimization by 10 Kcal/kwh
Overhauling cycle time minimization

AW RE

CSR
GKEL certified with 1SO:26000
Third party impact study by KSRM
Telemedicine program benefitted 645 patient
Medical expense reimbursement
Mobile Medical Unit and Blood Donation

Paddy farmers yield improvement

7.
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ASSET MANAGEMENT

SAP based maintenance
Preservation methodology
Min max process

Condition based monitoring
Regulatory compliance

Waste management

Certification of ISO 55001
- Frugality ﬁ




Energy Management System

11. ENERGY MANAGEMENT SYSTEM
11.1 ENERGY MANAGEMENT CELL

= Energy review committee : For overall review & support POLICY
= Energy management Cell : For Monitoring and developing & Planning
=  Zonal members : For field level execution . STRUCTURE
= No of zones : 6 zones better targeting and monitoring
* Involvement - : 31 Nos of employees associated.
= Competency- : 9 BEE Certified energy auditors e
. Monitoring
= Review : Energy review chaired by plant head and review

Statutory Compliance:

* Under PAT cycle V M&V audit GKEL is recommended for issuance of 6364 Es-certs.
* GKEL is expected to fall under PAT cycle IX with NHR target of 2481 Kcal/kwh.

* GKEL has set NHR target of 2465 Kcal/kwh by 2026.

Analysis
Continual and
improvement corrective
action

Objective of EMC to :

Monitoring of specific energy Deviation analysis of SEU and ' Identification and cost benefit - Ensure sustenance action ISO 50001 standard
Awareness. And Training

consumption objective analysis of ENCON projects plan. requirement.
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Energy Management System

11. ENERGY MANAGEMENT SYSTEM
11.2 MONITORING SYSTEM

Monitoring system for Monitoring system for Workmen Involvement
Electrical energy Thermal energy though SGA

High Energy drain passing through

Online Power Consumption-EMS Online Turbine heat rate monitoring Ultrasonic Technology
Area Wise SP Energy Analysis Online Boiler efficiency monitoring Boiler Insulation Survey
SEU Deviation Analysis-DASEU Online equipment performance Boiler velocity mapping
RCA for deviation Startup monitoring for cycle Compressor FAD testing

time reduction

m FMS - APC Dashboard Bolier FiEht Side
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BOILER INSULATION SURVEY

ONLINE POWER CONSUMPTION ONLINE EQUIPMENT PERFORMANCE
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BUDGET ALLOCATION

12. BUDGET ALLOCATION

Expenditure towards Expenditure towards ENCON projects(lakh)
ENCON projects Financial year o 378
(Lakh) B
1 229 FY-19
2 102 FY-20 oo
229
3 177 FY -21 o 200
177
4 378 FY -22 150
5 100 FY-23 2 100
6 200 FY-24 50
Budget allocation w.r.t turn over = 0.05% 0 1o 20 _ _— i o
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13.AWARD AND ACCOLADES

2020-21

Cll national Energy award-20

2021-22

State Pollution control
excellence award-21

ENCON Awards
v FORUM

| — — 1A IDEAS LEADERSHIP
: “”ﬂ @ e O i7icA s»:‘lv'llﬂw

5

,
T
- )

Cll national Energy award-23 Best success rate in RGMO




LEARNING FROM CIl & OTHERS CAR

14. LEARNING FROM CIl & OTHERS

GKEL participated in Cll National level award for energy management for last Four years and awarded as excellent energy management unit
& Leader Which turns to be great motivational factor for work force towards energy conservation. It helped the organization in following
aspects.

Adoption of best practices/ projects in energy conservation
Adoption of best practice in environment aspects

KPI benchmarking

Motivations towards energy efficiency

National level recognition.

Employee engagement towards energy conservation

GKEL implemented IFC technology and exploring for hydro turbine in potential areas
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