* Team Members ISO 9001:2015,
= Mr Abhishek Saxena, DGM EEMG ISO 14001:2015,

= Mr Arnav Kothiyal , Senior Manager EEMG ISO 45001:2018,
ISO 50001:2018




15t Supercritical project of NTPC
15t 660 MW plant to install De-Nox System
FGD under Commissioning

MS Temp: 537 Deg C
Reheat Temp: 565 Deg C
Boiler Pressure: 273 Ksc
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Sustainability & Power

’INHR Imbrovement <{0]
~ Kcal/Kwh

9 CY Ash utilization > 100%
""" Ash Technology

™~

(1 )28 Tree Planation:11,71, 708 L y

Rain-water 1.2 MCM
Sp water : 2.48 L/kWh




SIPAT: Consistent

nerformer over the years

PLF & Availability

92.23 90.12 91.35

86.0 87.28
II II 81.28i5 81.09I
2019-20  2020-21  2021-22  2022-23

HPLF m AVAILABILITY

Generation-MU
23907.12
99530.08 2352478 91.58 7
I I I 21220.75 21167.99 I
2018-19 2019-20 2020-21 2021-22  2022-23 2018-19
B Generation-MU
Auxillary Power Consumption
5.33 5.56 5.52 5.69 5.73
2018-19 2019-20 2020-21 2021-22  2022-23
H APC

T)E.*g_ =

Specific oil consumption
0.27
0.23 0.22 I 0.24 I
2018-19  2019-20 2020-21 2021-22  2022-23
B Specific oil consumption




Gross & Net Heat Rate Trends .

* Central electricity regulatory commission 2500 2460 2472 2467

(CERC) has fixed a normative Heat Rate for 2450 244 __— 0438

NTPC Sipat at 2338 kcal/kwhr based on the

technology. 2400
* NTPC Sipat has been able to maintain Gross 2350 pa3g

Heat Rate below the Norms continuously for 2329 2318 2327

the past few years. 2300 2298
* Despite low PLF Heat Rate improved by 29 2250 I

Kcal/kWh (CERC allows a degradation 1.25

%/29.35 kCal /kWh). 2200

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

* Net Heat-rate improved by 29 Kcal/kWh s Gross Heat Rate  ——Net Heat Rate

over previous Year.
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Benchmarking




Bench Marking

Internal NTPC Performance Evaluation Matrix Ranking

* NTPC has a system of
evaluating performance of its
station based on a
comprehensive matrix which 2017-18|2018-19 | 2019-20 | 2020-21 | 2021-22
covers all the aspects of
performance like O&M Index,

MOU Index, Thrust Area Index

and Fuel index. Position

* Business Excellence(BE)
department through BE
position report.




SN Description Sipat- Stg | Mouda- Stg Il  ECI-Sipat ECI-Mouda

660 MWX3 660MWX2 (KW /MW)
KW KW KW / MW KW / MW
1 Draft Power 33501 18800 16.9 14.2 Action plan made
for improving the
2 Milling P 9986 7538 5.0 5.7 Draft power & In
ting Fower ) ) Unit 1 after AOH
Draft power ECl is
12.0 kW /Kwh. Unit
3  Condensate 6772 5012 3.4 3.8 5 under AOH.
System
CW system ECI
4  CW System 17404 10728 8.7 8.1 higher due to
Design
5  ESP System 5702 4510 3.0 3.4
6  Ash Handling 5234 3380 1.75 1.60 100 % Dry ash
system utilization.
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Water Consumption Benchmarking — NTPC Mauda .

Mouda-Consumption Heads

Cooling Water
B DM water
®m Ash handling
m Service Water
and CHP

H Fire water

H Drinking water

Sipat-Consumption Heads

i

Cooling Water
E DM water
H Ash handling
Service Water
and CHP

H Fire water

B Drinking water

Specific water consumption : Mouda-
2.16; Sipat 2.48Lt/unit

Only one reservoir in Mouda,
capacity leading to reduced
seepage and evaporation losses.
Dry ash utilisation 100% in Mouda
due to high demand.

Action plan enforced to reduce the
water loss in fire system & Service
water, around 11 KM water pipe line

being replaced.




Bench Marking .

External : PAT (perform Achieve and Trade)

NTPC Sipat is Notified by BEE Aassess . NHR
under PAT cycle VIl PAT CYCLE PERIOD ment ACHIEVE ESCERTS

Year

Baseline : 2418 kCal/kWh PAT CYCLE-l | 2012-15 | 2014-15 | 2484 2438 | +36443
@ 2018-19

PAT CYCLE-II 2016-19 | 2018-19 | 2430 2424 +13499

Target  : 2412 kCal/kWh
Assessment Year 2024-25.

NTPC SIPAT TRADED CYCLE-1 ESCERTS ON IEX AND EARNED APPX 3 Cr.

PAT CYCLE-II M&V AUDIT , AEA RECOMMENDED FOR 13499 ESCERTS




New Initiatives, Technology

Use & Process Improvement
Projects




*Implemented
in 24 NTPC
Projects.

Won NTPC
*National
Professional
Circle
Championship
for This
application

10% Dev Limit

100

21:15-21:30
Time Left

13:20

1853

Dev (MW)

51.81

DEV (%)

2.88

INST FREQ

AVG FREQ

PRED FRQ

50.00

Original 5G: 1856.3

50.011

Day Tot DSM (Rs)
90%5G: 1702 AVEAGC: -54.67 0.48 Lakh
110%5G: 1902 lsnt AGC: -64.16 DAM:  Rs. 7.60
InstGen: 1842.02  Predicted Gen: 1843 RTM:  Rs. 12.00
Asking Rates :
4995 Hr:  49.94 Hi W0%SG:  1908.03 MW Block Net DSM : 0
0005 He : 50,03 He 1108 5G: 203303 MW
Ao Pt Fon 2 DSM Charges: 21358
1795 SRR Lo | ER | Fuel Cost: 21888

v s (155 ) ||

50. oo:

RTDA Charges: 0

ABT / RAMP RATE MONITORING SYSTEM

Sipat, STAGE-1

21 2 19

[ Papared Famp FRate ©
[ Aotusd Fawmp Rale ©

ZMIT)

Todays Total Ramps :
Ask Hale
v

1801 bH
17495

&= P Cannection Lul-i Bk
i 184
Counier B9
50 Feloking Tise
System Tama: 15 Feb 2023 09.16.43 Pl
LT R LYl ] RTM ;1SR

ST T |
—-E_:

-1 (HOTFE)

I _| Predected Ramg Fabe - 19 0078}

o

Block Orginal 5G SG+AGC AG Ul (%) Avg Fre”
84 1856.25 1797.03 1804.89 0.4 50.0:
85 1856.25 1822.18 182466 0.1 49.9!

86 1856.25 1801.58 1853.39 2.9 50.0

87 1856.25

88 1856.25
89 1856.25
90 1856.25
91 1856.25
Block No Block SG Ramp Rate
No Ramp

Aug AGC _30 .15 15 .58 3(-54.7]

2000 O 1
trpt .1EZ‘II
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Tendmg & Prediction for Correct Operation

26 Jul 2023, 11:30:34 Al"l"l

| |___AVGFREQ
47 1179 1164 -1 5 7 50.08 50.08 th:f::ﬂ.:f:
119 1237. 1163. -1 33 50.08 1163

Block Net DS

e Left Cur Block ~ BlockNetDSM
= I 2690 0.21 Lakh

1. REAL TIME VISUAL SUMMARY FULL DAY DSM REPORT 2. X-Y PLOT



Upgraded Energy Management System With Mobile Alerts %’.Tg'g

Real time Dash Board Day Report System Wise

Ed-dul-20zF Tod Fraw Day

@ <N - 3 Darcriptine | UHIT 1 URIT 2 UHIT 3 Stags-1 _[UNITT uHIT 2 UHIT 3 Stage-t Fromark
s Ecodf truxure ENERGY MONITORING SYSTEM R ordhii=h PGt 0,00 471 457 i .00 454 ETT: 454
Schneider 1 T | UHIT AP " 30538 29605 £014 u TR 29393 B0
RN EC LMD S AL CIACES S bt i NTPC Diraft Favar " 11425 Hesn P " 11424 1524 z30zs

1
:
,‘ P
@ - A Ml Fawer P 328 FE £ [ 3R Han £574
@ NTPC Slpat Auxmary Power (KW) Dashboard 5[ CGondenrate [ 2354 ZEET dh2E [ 2365 zeiE 4547
& W Pawier E7aT 5350 5507 17454 EraT B33 B3 [T
. ) Stage-1 Stage— 7| Caaling Faver 45 1405 135 5 e 1405 T 150
@ Equipments .

mmmmm

Commuricaton UNITAPC 27,294 30324 57,618 20,084 22,444 42,488 100,107 CoalHandlng 1,701 483 o ; I T T ; I i T
12[FGD Fouer n 0 0 L] n n 0 L]
) Draft Power 9,019 0 12,026 21,044 7,517 7,979 15,496 36,540 DM Plant 375 326 12 UZT Fager 490 zdn 1154 Trad 450 1249 1154 2555
_ﬁ Single Line : 1] Othor [ 103 a3 z02 [ 103 135 237
« Mill Power 3,066 0 3117 6,183 2,228 2,346 4,574 10,757 Compressed Air 1,428 1,093 FTa3z ERED szadz 75 BEllE A %3544
Electrical Healh Condensate 2,227 0 2301 4529 1376 1539 2915 7,444 Fire Water 0 CURRENT DAY
. CW SYSTEM 5,774 0 5796 11,569 4,188 4,280 8,468 20,037 FopH 0
6] KPI R
o CoolingSystem 1,341 0 1218 2559 764 765 1528 4,088 \orkshop 0
ESP System 1,919 234 1,982 4,134 1560 -575 985 5,120 AWRS 0
CT System 0 0 0 0 0 0 (1} 0 ADM Building 0
Feed Water 0 0 0 0 0 0 0 0 Service Building 63
Vacuum Pump 208 0 206 414 99 98 197 610 Ash Silo 3
UST 1,363 277 1,256 2,896 1315 1,237 2,552 5,448 RWPH 315
FGD system (1} 0 0 0 0 0 0 0 Total 9273
Other S ' e mEe e Ee e R
. ther System 12 0 179 191 530 504 1,034 1,224 Colony 0 ) Hesbrairad e = - :';:‘;' S
- Flemen  Cmres T e e e
Energy Management System — Developed By Schneider Electric UNITL iiroer . wose UNIT 2 i e Bk UNIT3 e [ STAGE-R S e+ mmiter

Pi Alert sample message

Power trends
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Draft Power Improvement

Unit 01 Draft System

PAPH-A
opP 111
‘olAirHeaderpr 789 @ 1495 KW

M 126¢
IDFansKW 4931 kw ——— D 107 = PAFanA Tmwe

FDFansKW 991 kw 2602 KW
PAFansKW 3006 kw

FGO2L32%

TotalAr  2186tph

PAFans TotalPA 886 THR
Total SA 1304 ph

Lt A
,w‘f«!.,,fﬁ?ﬁ%‘ﬂth”' Total Coal 391 ph — o 3 E .
126
Air FlowRatios T0telAirto Coal 56 WC 5 o 12%C  FDFanB _—
PAtoCoal 22 Equip FC1 {1232 KW
SA_PA 15 cPAPH-B . e
rooor32% " Cpp g5 DFanB
Hot Air Headerpr 789 P @ 1511 KW
PAFanB

‘0VERVIEW| DRAFT 02 | DRAFT 03 |MILLING 01|

Draft power reduction by duct repair, thickness mapping, NMEJ repair,
Refractory lining on flue gas guide vanes & area prone to erosion.




High pressure Jet cleaning done at 700-800Kg/cm?2 in
Unit 1.

e Jet cleaning followed by bullet cleaning done in Unit 1.
e Continuous monitoring done by boroscopy to repeat

jetting if dirty tube persists. New

The condenser vacuum in unit 1 improved more than

design. Vacuum in U1, 73mmHg against a design of

77mmHg.
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Environment Management




é?lﬂ&ﬂ
_

= Capturing rainwater through ZLD setup. New

= Water Consumption Monitoring in Real time through
Water dash board

= DAES implemented in Stage | units also. Station now
has 100% DAES New

= Rail loading of railway rakes and dispatch of Ash to
Cement Industries Started. New

= Arresting reservoir seepage by HDPE Liner
replacement. New

= Wet System — Stringent monitoring of Ash to Water
Ratio in Daily Planning meeting , FAHP running hour
optimized. New

= CW Cycle of Concentration (COC) has been Improved
from 4 to 7 with Lot of Modification and system
improvement.

3.4 -

3.16

Sp Water Cons. — Litre/ KWh

32 3.11
3 -
2'9
g 2-8 7 2.73
z 2.66
2.6 -
2.48
2.4 -
2.2
2 .
2017-18 | 2018-19 | 2019-20 | 2020-21 | 2021-22 | 2022-23
’l Sp Water Consump.| 3.16 3.11 2.9 2.73 2.66 2.48




Environment Management: Water ?E"é"

‘1 [CIW1/17@020 11202020 G]1 0 @ b w7 |

45203

hhlum TO RW -LINE B 145915
FROM MUPH TOTAL 191118
I — Water Dashboard:
= SPECHCWATIR = e =i Real time
= ; 280 ——= FROM RW TOTAL 169212 I 1
E é_mwﬂm““._; InSH DYKE TO AWT STG 1 1221 monltorlng Of
%_ 6.55 _% FROM ASH DYKE TOTAL m W at e r
= = fsTacE 110 FiRe waTER TANK [ 8223 .
oS lstacE 2 T FIRE WATER TANK [ 2716 Consu m ptlon .
A

[TO FIRE WTR TOTAL 10938 . .
o siowbown 161 10394 This dashboard is
ICW BLOWDOWN STG 2 ars
TO CW BLOWDOWN TOTAL 19232
jCW BLOWDOWN TO SWP STG 1| 9092
jcw BLOWDOWN TO SWP STG 2| 7475

CWW BLOWDOWN TO SW TOTAL | 16567 NTPC
CW BLOWDOWN TO AWT STG 2 0 Imp|ementathn

i ]

TO STAGE-1 TO TOWNSHIP TO S‘I‘A“GE—Z

jcw BLOWDOWN TO AWT TOTAL 7532
FWT TO CHP STG 1 3049
FWT TO CHP 5TG 2 0

FWT TO CHP TOTAL 3009
[ETP RECYCLED WATER 8189
IAWT STG2 TO AWT STG1 15339
IDRINKING WATER TOTAL 4568

ICW BLOWDOWRN TO CHP STG 1 | 1920

ICW BLOWDOWN TO CHP 5TG 2 | 2880
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Drain Channel 1.8 km x4 m by 6 m

Plant Area

Drain Channel 1.8 km x




RAINWATER HARVESTING B

1196056 m3 146.51 Lakhs

RWH implemented on 28.8.22, near CT 2B

RWH implemented on 08.10.22, near CT 1B
RWH implemented on 24.12.22 near CT 3B
RWH implemented on 05.06.23 near OAC 1

Plant  Facility created

>
>
>
>
Hospital Facility completed.

Township PO awarded Work in progress

RWH potential
All area study by third Study completed, Under Award for work

party.

1140 ®e




| é?lﬂlﬂ'
RESERVOIR 1B SEEPAGE REPAIR WORK t',f,’-,-pc; .

Total Reservoir Capacity : 4.8 MCM.

Saving potential : 4 MCM year

Water Cost saving : Rs 4.6 Cr

Pumping power Saving : 2.27 MU’s / Rs 45 Lac per year
Total Cost of works : Rs 27 Cr

Completion date : 31.10.2023.
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Jan-23

136.14

Feb-23

137.43
130.93

119.33
101.13

Mar-23 Apr-23 May-23

* Modes of Ash utilization

Dry Ash: All units DAES commissioned
Wet Ash

* Distribution of areas of Ash utilization

Roads and Highways
Low lying area development
Cement Manufacturers / Bricks & Blocks

Total Ash brick plant capacity increase to 2.5 Lac/per
day with addition of 2 LPD ash brick plant. New

Rail loading facility also developed and dispatch
started. New

Mine filling Started New
Brick Dealership given to one agency. New
BIS certification awarded for ash brick New

Local Builder’s Customer meet done to encourage use
of Ash products New



Dry Ash Dispatch to Ultratech Cement, Aditya Nagar, Karnataka
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Ash products- Dlsplayed in exhibition
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NTPC SIPAT LWA PROJECT .

Fly ash based LWA Facility

ADDITIVE

o R roousnc [ PeuETznG

!

WA (N SNTERNG
>

DEDUSTING

Light Weight Aggregate (LWA) plant Sipat

* Fly ash based Light weight aggregate as an
alternate for natural stone concrete

* 50000 Ton capacity /year plant under
commissioning, first lot to be produced by
30.09.23

* Cost of LWA Rs.1700/Ton

* Cost of Natural Stone aggregate: Rs. 2000 / Ton

* Trial run started




_ Jidis
ASH TECHNOLOGY- PROJECTS L .
A e

1. Geopolymer Lab Set up * In-House Production & Testing of Ash ¢ Infrastructure set-up completed
e 20 TPD equipment based products * 20 TPD machine installed and commissioned
* Testing facilities * Development of Design Mix for new ¢ GPCA produced

=

products and on going projects * Testing of GPCA under progress
Water absorption - <18%, Impact
/Abrasion value-<40%, etc

* In house development of GPCA (Geo The Projects are done to establish the techno

Polymer Coarse Aggregate) commercial viabilities of the technology.
* Substitute for Natural resources The alternate use of Ash in making aggerate and
* Huge potential for bulk ash utilization sand will make save natural resources and will
(80%) result in resolving ash disposal issue.

* In house development of NACA
(NANO Concrete Aggregate)

* Substitute for Natural resources

* Potential for bulk ash utilization

(70%)




. : u:ram .
Ash Technology: NI projects m
e —— e

Ash to Sand * Bulk ash utilization * Under implementation
* Conservation of natural resources * Commissioning :March’ 24
* Revenue Generation

5. Interlocking * No need of plastering and mortar

Wall Blocks 4 * Geopolymer/high volume fly ash
based cement blocks possible
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Biomass
@ ildlsle

* NTPC Sipat Started Biomass
(pellet) Cofiring in FY 2022-23.

* Total Biomass cofired till date :
3444 MT

* Green Power Generated : 4.67
MU'’s

* CO2 generation averted : 4767
MT

* Helping Beneficiaries to meet
RPO Obligations



Pellet making machine

Pelletization of Biomass generated in plant premises - to cofire
with coal (200 kg/hr)
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TREE PLANTATION

Plant Growth in 4 Months W

Miyawaki Technique
v Growing dense forest in limited space

Mission 1 Lakh Trees in FY 2023-24

Tree plantation Plan in FY 2023-24

MGR Track (completed) 25,000
DM Plant (Miyawaki) Completed 23,000

2 Bhilmi Village (Miyawaki) In progress 32,000
B Uchbhati village (Miyawaki) PO placed 32,000
1,12,000

-
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800 KW ROOF TOP SOLAR PV AT NTPC SIPAT '

Type Location Installed
Capacity

Rooftop NTPC Sipat 50 KW
Solar PV Hospital
Rooftop Administrative |100 KW
Solar PV Building
Rooftop Solar PV at 650 KW
Solar PV various building

inside the plant

Upcoming Solar PV in Sipat:

« 200 KW Solar for Township power
consumption awarded.

« 25 MW Floating solar in reservoir area

« 2MW ground mounted solar in switchyard

area planned.

Energy savings of approximately ~1.4 MU’s annually.
Environment protection by reduction carbon footprints.
(12 Lakh kg CO2 avoided)




Environment Management: Emission .

202021 | _2021-22 | _2022-23

Total CO2 Ton/MWh 0.85 0.85 0.85
emissions

Current Sox Mg/Nm3 1029 1018 1018
emission at Full

Load

Current NOx Mg/Nm3 210 140 138
emission at Full

Load

Particulate matter Mg/Nm3 35 35 32
Mercury Mg/Nm3 0.0010 0.0010 0.0010

&_amm




ZLD compliant Station (both plant & Ash Dyke)
FGD implementation:
Commissioning - Stage 1: FY23-24
Stage 2: FY24-25
De NOX through combustion optimization: 100%

Wagon Covering: All wagons are being covered with
tarpaulin,

Waste Management: Hazardous, Biodegradable, e-
waste and mill Reject all are 100% disposed.

Water Spray system strengthen in all dykes to avoid
any fugitive dust emission specially during summer.

Absorber &
Chimney #1




Energy Management System and SEC monitoring tools i’,‘;"&" .

 NTPC Sipat certified with ISO 50001:2018 certification for conformance to

energy management system standards in all aspects.

S5 STUNCAY

This is to Certify that the Management System of

¢ CERTIFICAT

NTPC LIMITED, SIPAT

SIPAT SUPER THERMAL POWER PROJECT, P.O. UJJWAL NAGAR - 495555,
SIPAT, DIST. BILASPUR, CHHATTISGARH, INDIA

has been found to conform to the Energy M. Y d:

+ CERTIFICADO

ISO 50001:2018

This certificate is valid for the following scope of operations:

GENERATION OF ELECTRICITY BY COAL BASED THERMAL
POWER PLANT (2 x 500 MW + 3 x 660 MW)

¢ CEPTUOUKAT

Certificate No.: IN54252G

Date of initial registration  Date of this Certificate  Swrv. audit on or befare/ Certificate expiry — Recertification Due

24 December 2021 24 December 2021 23 December 2022 23 December 2024

This Certificate remains valid subject to satisfactory survediance audits.

+ CERTIFICATE

K=

Director

=M SERVICES LIMITED
-

¢ ZERTIFIKAT




Savings projects implemented in last 3 years .

Electrical Thermal :
Investment Saving (Million |Saving Total Saving
(INR Millions) KWh) (Million Kcal) (INR Million)
1 2020-21 11 46.5 25.3 80850 82.13
2 2021-22 7 114.78 13.64 158400 109.17
3 2022-23 5 63.0 15.94 167556 134.1

Highlight of FY 2022-23

* Repair/ Overhauling of identified mills with higher specific energy consumption
* Air ingress in duct and boiler attended during Unit overhaul

* Optimising FAHP Pump running hours.

* Stage-1& 2 CT Fill replacement.

* Condenser water box cleaning




Teamwork Employee involvement & Monitoring B

Daily Monitoring System :

* Daily Planning Meeting(DPM) is conducted to discuss the critical issues and previous day performance.

Review meeting :

* Head of Plant(HOP): Safety / Environment/ Performance/ Commercial

* Operation Review Team (ORT): Head of Region review

* Regional Operation Performance Review (ROPR): Director Operation level review
* Management Committee Meeting (MCM) : Chairman Level Review

Training :

» Executive MBA (PGDBM Energy- NSB/IIM-A), Samarth Program, Executive Trainee(ET) Training- 9months
* All executives given 7 day mandatory training

* Learning from NTPC trips recommendations.

* Participants for BEE energy auditor /| BOE / Business excellence exam.

* Safety audit

* 3 Energy audit every year.

* LMI audit (Internal/External/ Third Party)
* Technical Audit




Learning from the Cll event .

 Training to O&M staff on Flexibilization by EPRI-CII expert, Knowledge shared was

helpful in efficient adherence to flexible scheduling.
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