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Do AHEMBTIZBNTH, ETARENZRE L, XIH2W-CRST AR - EHFIEOMR
ZCP EHFTEMMLIZY, V=2 a vy X CLERORFEEDRREZERLH-T20
itz 7 —I1Z T NTPC WIZIR 0t H O R 2+ 5 2 & & LT,

NTPC 726 OERTORMNEFEIZ LY . FIRORMFE, TEF AL —vay, T—7
va v Bt AR W @Y O T REZRBR 0 R EIBE T S5 2 L & L
Tme \MBERAZ BB T HICAIZE > TX.CPRERNTH D Z LIFHIATREZLTH D,

(2) AREATH S LI 0 1R #E R
MOP K, IOXNTPC (%, HEEDOEMICOT- 28N 2/ L TEB Y . KB /1% O W
TZHOWTOREL T2 ERNMEEINT, 200, TAEOEEEFIRIZE SO -85l



HOEROFREE 2P L. ZOHOH IOV TIHAT SRR TE RN & OHRZ 157228,
WG CRRHNZ IR OB IR L R 2 NEZRFH L TN 22OV TR LH - 72,
A2 FEF= AN XF—HEEHIE AL THY . EHROERET 2O EBEH IR TH
HARKNBEEITOFTAEELZ . v REHE 7 ¥ —FMEROFEIMHETLH D, S
HIZ, AAMEICE > TRE QBN - KEETHD, OB NG, AR
BT 7 2 —=TOEMH NSO E MR K 2TV, REREOSE~ORBK, FF
e OHEHEIC L DEAE ODA OMEHROFEH, BERMGT OV~ TORMERD D720
DAY RBENET =L DRBREBEELZN > TS ZERFETH S,

(3) FhexdH

1) S/W 4

AV FEBEMNOY YO EFHENEIL, RENROLELZEHET D IT Hili21EH Lk
HYAT LAOBE~DOZEL NI LOThHoTo, M., 2D XD 7Ry AT MMEFEHMILF
MENZIIFE LR, YREMNOIFEFRE (2) ONFEIREL, NTPC LAEICE
STz, M7, MOP IZB W T, 5% D SIW DEBLIZHT-> T, REENEIT LY DO ERE
WNE LTRSS TNHREEZTILERHD Z D, 2~ 3HMEEZHET D
EOBHANH 5T,
2) C/PHHE

R (1) &b, C/P HHEIIARHIMH /12 W RCHED DT DICRAIROEFRTH
%, D7, NTPC iX MOP % i@ U, F2IZ C/P WHE D EGE % H RBUFIZHEH 3 5 Wi %
B35 & Lleolz,
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FTIE AVRREBEHEIZ—DHE

3—1 AYVFEORERRLIRHE
(1) A v FEOFRER
A4 v FE2EIZ Té%%&fﬁ%iﬁi%1%mvuﬁm8mﬁkw2m7$1ﬂﬁﬁ)
T, EMIEERIT 648TWh (6,480 {& kWh, 2006~2007 AEEHEE), W 15 FEMICHBEREIT
RS QTHEML TELR, EKRELTENARRDBHHTE TRV, BIfE, 14GW OEJR
FRRRLTWDRGUZH V| FHHEEEO LI L DS RLILE HICEmWRE R E SR % E
KT DDA TOREEELER->TND,

700
600 [
500

400 .

300 f—
200

100
0

o £ x o ® S
oS S o S S $
N N\ N N N o>

EKWh

1042

7E) 2006 4EEAR 1L 2007 4F 1 H iR o5
275 SCHR © Ministry of Power Annual Report 2006-2007
http://www.powermin.nic.in/reports/pdf/ar06_07.pdf

X3—1 A RNEFEEIEOHR

KIIFEEIIA > REEBEIRESED 3 45 \Z24 72 % 84GW (8, 400 JT kW) DRERIEAEENH U |
%®9%Erkﬁi%%%£@é££ ﬁ&@ofwé A > FEO AR K ITIEN— A LG
FAOERELTEHSHLTWS

, 1%
B KA ODAERKA
L P OARKS
ORFAh BT —E)
O B4
X3 —2 A REOBJFE (M3—3 A FEDKSIFEEONR
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#3—1 Av FEOEFEFEY

AR/ ] ®OE A & (MW) # & (%)
K7 33,941.77 26.5
KT 84,149.84 65.6
S+ 7] 3,900.00 3.0
FHARRET RV X — 6,190.86 4.8
ARl 128,182.47 100.0

2007 451 H 31 HEITE

#3—2 A FEDOKIERNR

/S Wl ® O A & (MW) = & (%)
£ R KT 69,366.38 82.4
H A KT 13,681.71 16.1
74— 1,201.75 1.4
At 84,149.84 100.0

2007 4= 1 A 31 HEBI(E

INFEENEOFAT D AR KT EF 38,615MW ORIEEENH Y A > FEEKD 56%
EHOTWS, £z, FREFFEFR TIE, NTPC X € X4 RSB AH (Damodar Valley
Corporation : DVC) 72 &5t 26,510MW TEIED 38% % L 5,

#£3—3 AmRKIDOEEEZNE

FEE X oo B MW) | E A (%)
=R/ S 38,615.00 55.7
B 4,241.38 6.1
B (NTPC 1E70) 26,510.00 38.2
ARt 69,366.38 100.0

%35 ik : Ministry of Power Annual Report 2006-2007
http://www.powermin.nic.in/reports/pdf/ar06_07.pdf

A v FENE 1990 R0 B AR KT ORYFRAEE TR MA TR Y S FEEITICI T 2 Btk
KEORBSLFEARRESIREZ @D ERRNA FZNROEM, iz, BERFEEHRO Y
MNE YR 0&M W #EHITH- T, BEHOEMFAIAFE (Plant Load Factor : PLF) 2K IZIH E
LTExTWn5b,

BRKITDGE ., RA T « Z—E L OEEEHRRICES 2842 B R 5 & A48 M
HHEO EREIXI0%ED LBAT-HTD L2250 T, 42 REICEBIT 50U EDORMITE
EEERINTND ENWR D, £z, FARIZ, BE =2 A FOKBECIRELR T A (Greenhouse

_12_



Gas : GHG) HEHEOHIEK E W72 B HFEAR L L TORBIKH L THROENREmE T
BY FEHET v FRDHRAREREL Y O FL X — W R BOEBU T 5 0
MERSBTEIL L CE 28V 2 B

0 P Y [Ce— R R(NTPCHE)
] —a— MWEHOH
10 RRS%E
AREk

S AR (%)
D
o
K
|

a
w
o

i

235 3CHK : Ministry of Power Annual Report 2006-2007
http://www.powermin.nic.in/reports/pdf/ar06_07.pdf

3—4 FEEPTREFIROHER

mB. BlEFIA L ARSI 2REDOkR) & (B HRREIC T 5 RiEfkEy
FMOHR) OFTREND BOT, BEHRERTHEEL LTS FET i%?ﬁfw_%lﬁﬁ s
%o st FELH L OB TR AR FEI TE R0 A OB FHEAME 1L IZ K > TS
N Z L& o TR A RITIE T 5,

(2) A v REOREI R
A2 FEORBEREITFRT~8%EAEFNTEY (5 11K 5 A5 (2007-2012 4)
B EHOEREE 95% EHEE L, HEFED 2012 1213 KES 142 5,100 5 kW, EHE
1JE38073kWh@1¢trfaa+¥&focoTb\é
11 WEHE O AR OFRRIEH R M, REOEE 46,635MW Ok AR L 2> TH
D, FREERD 0% %505, ARKNTIAHRE A FEOENERE LTOMEDTIZ
EAIZ RN L D TH D,
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F3—4 HI11RS HEFE (2007-2012) O @Befifi fn okt

(MW)
KO BRI R JiF-7) A
= EE K 1| kA )
IR wk | A /LNG (MW) (%)

o BT 9,685 23,810 22,060 1,000 750 3,160 36,655 53.2
(NTPC 1E)>)
W S A 2,637 20,352| 19,365 375 612 - 22,989 33.4
R 3,263 5,962 5,210 0 752 . 9,225 13.4
S v FEAMH | 15,585 50,124| 46,635 1,375 2,114 3,160 68,869 100.0

2 R : Report of the Working Group on Power for Eleventh Plan (2007-2012) | Volume —II Main Report, Ministry of Power,
February 2007,” 1.4 Capacity Addition During 11" Plan (2007-2012) ”

#£3—5 ARKIHHOEERKRESTE

LT I LTI g
800 MW 1
660 MW 11
500/600 MW 53
210/250/300 MW 49
110/125 MW 7

) BERIERE L LT, 660MW & 800MW 2RE EN5,

(3) A FEDOASFEEY ~E Y FHHE
A v F[E GHG HEHEFHRA T v 7 5L CTatR0N4 %% 505, @ EEO T TIEHE
RN T2HZBICHEHENRZ WV, A > FEIZ= VX —8 7 ¥ —3 GHG O EE PR &
RoTEY, 5% 10 FFRIICREBEENIED 2E 2B ERIAENDZ b H > T, GHG
PEHMERIRIC B R T & D kI RBEBONFRFEITA » FEIC L > THERBEHE WX D,
A ¥ FEBUFIZ L 2REFEF Y U ORI 7RI D FHLAA T 1984 AR 5, 55 1 HAGTH
ELTUBEMMPIGE iz, VB VIR ETROSHE & i U CTE AN RO R TH
BT DT —ANZNT=D éébmwﬂa'é@ﬁﬁwbéﬁf A ¥ FEBUFIZFER{EED 72D
Bk % fotﬁwn’:ﬂ&%rﬁofu\éo UNnbEVIZBT A, &t o THEERE cHRENT
(Central Electricity Authority : CEA) O — iiJERIZWDT-Z L TA FT A4 > Lo TR
REESCHATOEIL RIS U2 TAHZ & CEMOEREZHAMKICLIZZ L, S5
INFE )AL T R R BT K DR & @MiB 21T 5 72 & DAL STz,

_14_




#£3—6 F1LKSVEFHE (ARKITOIR)

FEE KX S AT (R&M) #E f fk (LE) it

=y MR E MW) | 2=y MU EE MW) | 2=y M FEE (MW)
JNEE ) I FE 25 5,035 50 8,362 75 13,397
() NIEE 10 kRN H (18) (4,350) (26) (3,724) (44) (8,074)
DY JE~Sy
IR BURF (NTPC 1E7)>) 52 14,170 13 2,620 65 16,790
() NIEE 10 k»H (25) (7,460) (2) (420) (27) (7,880)
DY FEASy
Gl 77 19,205 63 10,982 140 30,187
() WNIFFE 10 k1S (43) (11,810) (28) (4,144) (71) (15,954)

DY FE~53

%%

LKk : THERMAL UNITS PROGRAMMED FOR R&M WORKS DURING 11 TH PLAN, Annexure-VII, Central Electricity
Authority

http://cea.nic.in/thermal/Renovation % 20& % 20Modernization/annexure07.htm

W11 W5 WAEETEICBIT A ARKAKIDO Y NE VL, RIEES (R&M) EIEMLD 25D
7‘37:)~%‘:/\bﬁf SR BT 30, 1ISTMW 73>xq“%<k7‘oc>:>o LU, B0 10 ¥k 5 1 4F
FHENCI T DBITHEDN 0% T Thololoh, REHMVH 11 WEHE A~V IEXI Tz, F

B RO E2R DER LT DOE, UAE Y RFHEEY ICEE RWHES DD
LWz B,

TOWEEL LTI, U k8 W®ikhk#ﬁﬁf 71— @37 — hE# 1.3 (Bharat
HeavyElectrlcals Limited : BHEL) #T&h vV | F7-04E, it o LEEE TT X TOREM
% BHEL 5 CIT 9L A £ 72 > TV D 72912, BHEL ~D i@ E D EHF NEEZFNTW D,
ZOMBE~ORSE LT, BIE, HiHA - =R LOBX RN IhE > TN D,

#3—7 CEADOIUNEVERITA RNTA

BAERINEES -

= N . e
BT 3V —55H (PLF) & H% £om E O

O—4ELL FEIE L TWAEASOFER, ok
L CEA H1EEAES 75:17 o)

| BRIt U< 12 rERe OBLIT QHEE DA . O&M IR AT 78— « B
L UL & D TR 24 ? A OEEAIZ LV PLE & 50%FL 128 & 5
%
@WMEMIZIB VT PLF % 65%128| X FIF 5
| [ PERE AR f A2 L LU L 10~60% @ k3 1O & [k,
TR ? @R&M T LV B MERET < T TR
I=REva ’/\\‘ % \_ B 78
T U IR A A A %T?L @f%ﬁ(O&M B oE A & 2Rk X0 ED
i 75" BRFEHIC & U LRI 60% Lk @%iﬁfﬁigﬁwﬂo SEHE S & HE IS 7 0
4 L<eif;ﬁ$%¢%%5 P, . -

227 ik : Guidelines for undertaking Renovation and Modernization (R&M) and Life Extension (LE) works in respect of Thermal Power

Plants, Central Electricity Authority, Ministry of Power, Government of India

http://www.cea.nic.in/thermal/Renovation % 20& % 20Modernization/Annexure09.htm
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3—2 NTPC DREREHRM & FFEEE
(1) NTPC Dk
NTPC (3 HADE N AU LI 2 & > Th v, 6 KEHIO b & TRE MR
R L 6HDRANFEERE ICHIZD, KNEEN (HREOHTAKT)) OEEIIHRER
DHIRFEMBEFEL TV D
CenPEEP %, 1994 422 K [E [EFEBH¥E)T (United States Agency for International Development :
USAID) 382 % 5 CHERAAREIIRAL STz, AR KT FEE OB BATCHRE DB~ KRE~
DT X%&E LT, NTPC 72 b NIME N AFOFREFHERLEL ZET HHMETH
%, 1B DWHE 21T 5 B IWHERT (Power Management Institute : PMI) (3 AN FAREIZE T
Do ETlo. NTPC DV e Y HFHEAM D R EH (R&M) #BIE, 1995 FITHEMATLO T
IZRRE ST,

i et

B ]Pﬁﬁxﬁb$%J[ A

1 1 1
[ AL ][ DAL J[ A J

J

BRBEE I — BAVHERT

’ (/1;81?1\2)%5 (CenPEEP) (PMD

KT 15E BT

KRR

235 3Cik : NTPC LTD, Organization Chart, As on 01-01-2007
http://www.ntpc.co.in/aboutus/orgchart.jpg

[X] 3 —5 NTPC fH#%X (BFLREE D )

(2) NTPC O3 & %
NTPC /% 21 BT K I EFEH L TR0, 2FE%Z 5 0% A2 HIKEH > A7 AZxt LT
TNENEBEFRE4T 9, NTPC @ 2007~2008 & O3 EE &1L 2,009 { kWh & iték L.
ATAEEEE 6.46% L5, A > FEAAKRD 2851%ICHEHBRL TV 25,

#3—8 NTPC #&EDOHNR CAHER. H AIED)

BB FE B 38 FE T % | BRATHT (MW) #E (%)

R 15 23,395 85.5
A/ A 7 3,955 14.5
Gt 22 27,350 100

NTPC X, # 3 — SUAICH BRMCINE A E DFEKINH 5, ARAKT 3REE
(564MW) . A /K J1 138 &E T (1,480MW) D& 5 2,044MW,
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#3—9 NTPC k¥ EHFT—E

No. % & e | 27—y eoa=y ot (awy [FOI7) FREEE B
Al Mgk it 5,490 41,859
. . . Stage 1: 5 X200MW
1 | Singrauli 17 5% 2,000 14,687 | 91.67
Stage 2: 2X500MW
2 |Rihand IR 4 X 500MW 2,000 16,100| 95.42
Stage 1: 2X210MW
3 |Unchahar IR Stage 2: 2 X 210MW 1,050 7,559 | 97.69
Stage 3: 1 X210MW
4 |Tanda Pl 4X110MW 440 3,513| 91.66
Y aEt 3,857 27,343
5 | Dadri (Coal) 17 5% 4X210MW 840 7,041 98.02
6 |Anta HA | 3X88.7IMW (GT) +1X153.2MW (ST) 413 2,941 -
7 | Auraiya 7 A 4X110MW (GT) +2X106MW (ST) 652 4,614 -
8 | Dadri (Gas) HA | 4X13IMW (GT) +2X146.5MW (ST) 817 5,596 -
9 |Faridabad H A 2X143MW (GT) +1X144MW (ST) 430 2,831 -
. Stage 1: 3X95MW
10 |Badarpur 1 5% 705 4,320 | 86.46
Stage 2: 2X210MW
[ (1 = aFt 6,653 44,834
Stage 1: 3 X200MW
11 |Korba £ 1% Stage 2: 3 X 500MW 2,100 16,500 | 96.12
Stage 3: 1 X500MW
Stage 1: 6 X210MW
12 | Vindhyachal 17 5% Stage 2: 2 X 500MW 3,260 20,150 | 92.68
Stage 3: 2X500MW
13 |Kawas A 4X106MW (GT) +2X110.5MW (ST) 645 3,629 -
14 |Jhanor-Gandhar H A 3X13IMW (GT) +1X255MW (ST) 648 4,555 -
WO M aEt 7,400 45,185
15 |Farakka il Stage 1: 3 X 200MW 1,600| 11,399 -
Stage 2: 2X500MW
16 |Kahalgaon il Stage 1: 4 X 210MW 2,340 6,580 | 91.69
Stage 2: 3X500MW
17 |Talcher-Kaniha A7 5% 6 X 500MW 3,000 23,656 | 93.97
18 |Talcher-Thermal Tk Stage 1: 1X 6OMW 460 3,550| 86.35
Stage 2: 2X110MW
P HS M gk Gt 3,950 29,453
Stage 1: 3 X200MW
19 |Ramagundam Vayod Stage 2: 3 X500MW 2,600 20,248 90.14
Stage 3: 1 X500MW
20 | Simhadri R 2 X 500MW 1,000 8,068 | 92.10
21 E?;kal?lzrrfhl CCPPI L |2X115.2MW (GT) +1X129.177TMW (ST) 350 1,137 -
A 27,350 | 188,674

27 ik © NTPC Annual Report 2006-07, NTPC Press Release, Major Highlights 2007-08 April 10, 2008

¥£) PLF :
(4-[#1)

BAEF = (Utilization Factor) = EG

R ER, G AZ—E Y, STAF—LF—E

X100 (%)
F

X

G: H2WIH (FEH) ToREENE (kWh)

E

DR AR (kW)

F: & 2oWiHE (ER) ToE AR (hr)
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NTPC 4 Rk 710D B BT 200/210MW & 500MW 7 T AN TR ER->TEY . FLFh
1990 FEARATY- & %05 BHEL 80 K& 23hFE - 72, T DO Fa 1L 500MW 7 7 ATRE S
nTnsb,

%3 —10 NTPC KD HFES 8535

B A & ¥ = % @ T 4
500 MW 26 Singrauli, Korba, Ramagundam, Farakka, Vindhyachal,
Rihand, Talcher-Kaniha, Simhadri
200/210 MW 35 Singrauli, Korba, Ramagundam, Farakka, Vindhyachal,
Dadri, Unchahar, Kahalgaon, Badarpur
110 MW 6 Tanda, Talcher
95 MW 3 Badarpur
60 MW 4 Talcher
600
S 500 * *o
E 400
B 300
E¢l 200
o
| 100
0
1970 1975 1980 1985 1990 1995 2000 2005 2010
E B &

[X] 3 —6 NTPC f1jx kK]0 HEER & & ERAH O REM%

NTPC 1 &K1 OF AR A F 1, 2007 412 92.24% % 5ok L, NTPC g% LR D
2 R, 10 BEITT 90%% kR -7-, 2006 FED 89.43% 015 3 %5 LH T 57 L
NTPC A Kk ) O #ER « MERFE BLR DL U TR,

%&ﬁmﬁ%%ié%*ﬁ%&ﬂMMﬁR%ﬁﬁ)i%&%kM%ﬁﬁﬁﬂ%NWCu%%
ENTLDOTHDN, BhRALFEIC BRAEFI AN 90%1r < ETRIE L TW5D, 7. %}:E
25$®%$%(mmmmnmmw% BT SORRAE 15 AR R 0¥ BT (DADRI JEERT) |
TEFIHFED 90% % EEl-> TRV | EEEOEG IRV ﬁibfckb\zéo Lol EF‘EﬁO)
FHEIAME LR 4 ~ 2 BIC R SFHEEIT D H > THEEFEEEICO VW E AR +Ho 2R EICH
0 ESRR O YR E N T B ONTEES - RS i _kb\faﬁéé@%imi%ékﬁ%zméo

_18_



# 3 —11 NTPC ® DADRI %& FE T4 6E 5 = s gk
HEER AR ROk 12 Bk I

HHJEEE )& 21.162 & 7 kWh 200841 H 4 H
H A =R 104.97% 200841 H 4 H
A HEEE )& 649.145 F 7 kWh | 2007 4 12 A
A RF % 103.87% 2007 4 12 A
FEHBE R 95.91% 1999-2000 4 Jif
FEHIEEE & 7,092.34 7 kWh | 1999-2000 4 i
AR 96.12% 2006-07 4 i
R AT R 100.33% 2006-07 4 i
FHEAME 1k 0.29% 2005-06 4F &

# 3 —12 RAMAGUNDAM &% T Ot 25 5 4E [ O s 5 &%

2003-04 2004-05 2005-06 2006-07 2007-08
J¥H#EEHE (A7 kWh) 16,332 16,726 19,691 20,248 20,588
B (%) 90.98 91.00 90.95 90.57 91.50
FIAE (%) 97.32 99.46 95.06 98.15 98.53
FHEfEIE (%) 6.91 7.35 7.72 5.45 6.98
FHEISME I (%) 2.11 1.61 1.33 3.98 1.52

) Bfi1% (Availability Factor) :% X100 (%)

D : BRI T RE 72 A KAF[H] (hr)

C : BBFeH  (hr)

(3) NTPC ® UtV FHl
NTPC O A K1 FE

11™ May,2006) ,

NTPC BRI UANE YT, & 11 REHHE

=v M
Lo TWVWA,

FHEH (R&M) 1THFRAE 20 E72 0N L 25 4E D 200/210MW BRED L= "G L 7o T
BY ., —HB 1980 FEfRHL 0 500MW (BHEL ) R&Enbd, £z, Emfk (LE) 1TEITR
BThHoTHEEILT S

AR 13,820MW., F 77 3% IE Ay

nft. (LE) INAFERT 13 2=

FAFEZBADL2=y PEIRLELTEBY EAERFELWVE

Z e, BIERHTIC

_19_

R ARIR ORI S D

XA D Y

ST D% ALIEERRFRHE 10 TR A2 b D Lo TEBY, Ve
TETHLEERLO LR >TSS, BEIZ10,799MW 3 U ANE UK T HHWVEE[MP T, &6
(2 T,642MW (2 DWW TRFIEIH, 7238, U e U BLARIZ ) US$350/kW (275 3CHK : Generation
Renovation & Modernization, R.K.Jain,Director (Technical) NTPC Limited, India Electricity—2006,

BWTRHEESR (R&M) 2 11 FEH 25 =
A ERE 2,620MW




F3—13 B RETEIC IR T 2RAMEH (R&M) (£D 1 @ 10 REHED D D Y JE~5y)
B EH A | 2=y hEER|F & (MW [ i i
wA T 2 —v R E
SINGRAULI 1 200 BHEL BHEL 1982
2 200 BHEL BHEL 1982
3 200 BHEL BHEL 1983
4 200 BHEL BHEL 1983
5 200 BHEL BHEL 1984
6 500 BHEL BHEL 1986
7 500 BHEL BHEL 1987
WNEE (T=2=v 1) 2,000
VINDHYACAL 1 210 USSR USSR 1987
2 210 USSR USSR 1987
3 210 USSR USSR 1989
4 210 USSR USSR 1990
5 210 USSR USSR 1990
6 210 USSR USSR 1991
NEE (6= K) 1,260
KORBA 1 200 BHEL BHEL 1983
2 200 BHEL BHEL 1983
3 200 BHEL BHEL 1984
4 500 BHEL BHEL 1987
5 500 BHEL BHEL 1988
6 500 BHEL BHEL 1989
INEE (6= ) 2,100
RAMAGUNDAM 1 200 ANSALDO ANSALDO 1983
2 200 ANSALDO ANSALDO 1984
3 200 ANSALDO ANSALDO 1984
4 500 USSR USSR 1988
5 500 BHEL BHEL 1989
6 500 BHEL BHEL 1989
INEE (6= ) 2,100
it 25=2=v 1) 7,460
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#£3—14 F1LIREFEIZKIT 23 EH (R&M) (2D 2 : FHT)

_ o R A —T]— o
7 | T 4 o=y S |&H & (MW) gy o R 1 [ 47
DADRI 1 210 BHEL BHEL 1992
2 210 BHEL BHEL 1992
3 210 BHEL BHEL 1993
4 210 BHEL BHEL 1994
PNEr (Az2=v 1) 840
TANDA 1 110 BHEL BHEL 1988
2 110 BHEL BHEL 1989
3 110 BHEL BHEL 1990
4 110 BHEL BHEL 1998
NEE W=y 1) 440
UNCHAHAR 1 210 BHEL BHEL 1988
2 210 BHEL BHEL 1989
NEE Qa=v b) 420
RIHAND STAGE-I 1 500 BHEL BHEL 1988
2 500 BHEL BHEL 1989
Wi 2a2=v 1) 1,000
KAHALGAON 1 210 BHEL BHEL 1992
2 210 BHEL BHEL 1994
3 210 BHEL BHEL 1995
4 210 BHEL BHEL 1996
PNEE (A= 1) 840
FARAKKA % —#} 1 200 BHEL BHEL 1986
2 200 BHEL BHEL 1986
3 200 BHEL BHEL 1987
PEE Bz =v 1) 600
FARAKKA % 1 1 500 ANSALDO BHEL 1992
2 500 ANSALDO BHEL 1994
PNEr 2=z =v 1) 1,000
TALCHER 1 110 BHEL BHEL 1982
THERMAL %5 — 15 2 110 BHEL BHEL 1983
e 2=z =v B) 220
TALCHER % — 1 500 BHEL BHEL 1995
2 500 BHEL BHEL 1996
NEE Q=9 1) 1,000
it 5 =v 1) 6,360
NTPC ® R&M &t (50 2= |) 13,820
2% CHk : THERMAL UNITS PROGRAMMED FOR R&M WORKS DURING 11 TH PLAN, Annexure-VII, Central Electricity

Authority
http://cea.nic.in/thermal/Renovation% 20& % 20Modernization/annexure07.htm
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72¥.3% 3 — 14128 T SINGRAULI 3T & RAMAGUNDAM % FE T 1L . #% i 551 (R&M)
LI (LE) OEEMNE L5 TWAFENSH S DT CEA DRERND VI,

#3—15 10 WEHENZIIT Dkl (LE) (£ 1 : 2 10 KEHED D OV IE~53)
_ R AT —
% & T 4 =y bEE - T PH AR
MW) | ®a 5 | F—vr / REHE
BADARPUR 4 210 BHEL BHEL 1978
5 210 BHEL BHEL 1981
WNEE Q2= B) 420
i @Q@=z=vh) 420
#3—16 11 KEHEOEAL (LE) (20 2 #Hi#iy)
_ N A—H—
% T 4 o=y hEF B
(MW) RA T | Z—E v /REE
SINGRAULI 1 200 BHEL BHEL 1982
2 200 BHEL BHEL 1982
3 200 BHEL BHEL 1983
4 200 BHEL BHEL 1983
5 200 BHEL BHEL 1984
R (5= k) | 1,000
KORBA 1 200 |ANSALDO ANSALDO 1983
2 200 |ANSALDO ANSALDO 1983
3 200 |ANSALDO ANSALDO 1984
WEE Ba=v 1) 600
RAMAGUNDAM 1 200 | ANSALDO ANSALDO 1983
2 200 |ANSALDO ANSALDO 1984
3 200  |ANSALDO ANSALDO 1984
WEE B=w 1) 600
F (1l=z=vh) 2,200
NTPC @ LE
A (13z2=v ) 2,620

275 Sk : DETAILS OF UNITS PROGRAMMED FOR LIFE EXTENSION WORKS DURING 11 TH PLAN, Annexure-VIII, Central
Electricity Authority
http://cea.nic.in/thermal/Renovation % 20& % 20Modernization/annexure08.htm
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3—3 KRARBEIRWEICEITSFF—HBN
G ES IO KNP — 1R & USAID 2o N~ AV F WO T V7 KYPE— k)
(Asia-Pacific Partnership : APP) |2 X % & ONBIIEHEITH TH 5, 7 7 BAFEERIT (Asian Developoment
Bank : ADB) &, F#iEERMAMI & M EEERMIERZ SR E LT, BESHOWHINFT

STV, ZOMol 1L LTIE EU OARFIAEIT (Clean Coal Technology) .

BRI ALY == HELREDRDH D,

(1) {5417 (World Bank : WB) O/
1T, BEIRELE 2 =27 b (Coal Fired Generation Rehabilitation Project) % 3Z/ifi

W, BRE ORFELL L FRFZ O&M OB Z % < 12 2 MEJNAEORERFT W )RS L& e
STHED, 2008 F00 5EFHETHANTAM, v~ ~TF o FTM AU T FHIND 3 REFT
fitd 2=y b (BRIEAEREES 640MW) O UANEY 21T 5, 7236, P~ /L BANDEL
FEATO 210MW = b, USAID OE&HIIZ L - T 1962 FlICERE NI DT, &

BRI ORELIITIN A TE—Z —,

fif DFSEUE 2 & 72 D RIA T,

KA DkT

W7 NIV T e ERMEIEOMEREIK T 23 L ek

Y/ ME 0&M O FFESEHICOWTCHEREEITO TE T, KO 2 ER TH

- REFEATV, RV SFEMTU BV EEKRAL 0&M HHE %

S =

17T 9,

TR R ERT

(International Bank for Reconstruction and Development : IBRD) &4, HEKEREE 7 7 > U 7 1 —
(Global Environment Facility : GEF), A > RE®AHOEF 345.1 | 7 USS,

#£3—17 HEBRITEKB U EY - O&M FEOHE

W N &
HEFL LR =y b GRIERR) N UNEV|IO&MFA| U EY | 0&M
AR AR | BEERA | AMERK
BANDEL (%) ==v k5 (210MW) |~ H L O O O O
KORADI (3¢) ==v 6 (210MW) |¥~T7¥ =27 O O O —
PANIPAT (%) ==v F3&4 NY T O O O —
(2X110MW)
CHANDURAPUR (%) (2X210MW) YTV a T O O RIE
BHUSAWAL (3§) (210MW) ~vNT T a b7 O O —
FOM572 L6 2=y N TE O O -

1) MEE R XSmO R, BERLS (F8) - JERERT. O @ FEh, X RS

235 SLHk © O&M Practices Assessment Thermal Power India Project ID: P105191 Inception Report, December 2007, Price Water House

Coopers

(2) USAID O %

USAID |Z, k138D GHG HEH &2 AT 5 729 Okk ~ 7ot 71 % 1995 4FIZB MR, A > K
EDOKNEBINBLEBICBITHIERX—ADH /1% CenPEEP #& 0 & LTREB L Tx7-,
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#3—18 USAIDWH 7T vv=7 FOHEHE

7 u Y x 7 4 2 KA AN K 2 BB D T (Greenhouse Gas
Pollution Prevention Project)
TR WO MM 1995~2008 4, 39 I 7 US$ (2008~2010 4 D ke i iE o

BT RILAH)

TR R—x b ORUETIH BT 530 AR EOE ARk
@k 713 EO AL

@)k J15 T D BB B B A

# 3 —19 USAID ODRENFRIFEEZONE

R K T3 BT O R

c AIRAT AN, v R A 70 (IGCC) FHEEDIHFET T - F/S i
- BEFLRI T & & A R IKALER /AL 5y D 32 it w] RE M T 0 o A2
-EﬁME%%; U B Je i BN BN D S Kt w] REE T i AT

USAID 7’'u ¥ =7 ME, KE=xx/L¥—4 (US Depertment of Energy : USDOE) . & /J#ff
77T (Electric Power Research Institute : EPRD) , 7 1% ¥ —ABFE A (TVA) 6 OFFE
URIE & WHE D FE i 72 & K EENHHERFEIC X o T, AR K OB YGE A 272 Fri
RHBEDBHiLEZTT > TE CWW5b, £7-. CenPEEP L R THR K NIEEDO N A K7 A > (Heat
Rate Improvement Guidelines for Indian Power Plants) & ~ == 7 /L (Energy & Efficiency
Management System) % K& LEAT, 4% DOWH IO mPELE L TiX, NTPC fi kK ) FEH O
RANS T 7T 4 AN EN A~ LER L GEHORIEZX S Z LI TEY, L
sk (7 v 27 7 w) LHERHIE (/3 FF°) (T CenPEEP O USR5 & Bak L 7=,

(3) APP D77

7 — B3 & REICET 5 APP X, TBREEIGYL) T ¥ —Z ki [KUEZ# R E
D A4FRE~OIELFEE Y A ZHEET D204 —A ST U T &, FE, A FE, EIZIK\
WEE | KRE D 7 4 [ET 2006 4 1 HICBRL, EOAEITEREREGPBRFEL LD EHAHT
NEIMLTWD,

(FEERNEEBL AT 74+ —A | IZBWTIL, [BRESHFORXANTT T 4 2] OE K%
H%kLKETVEJ~%%l®Eﬁkﬁ%@% IBWTHEEL TR, Eis - RFEEHO
DRI - mE (¥ 3T A — AT oY) ZBMUTEKNBEETT o FDOE
HEGEIZIY LA TV D,
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#£3-20 APPHRERVREEX R 7+ —ADT 7 ar7rTr (HRKITBUEE HREY

c RESBHORANT T 7T 4 R

- AR K ) FE BT O BRI A i AL

c A= T T— (RA TZHNOARIKGEGRE) OFEF

 BRIGE AT AN 38 1T 2 Bt 5 e b ARG £

- FEITOME, IREOEMRIIZET 5 U X 7 5l & ik

- REFORH Al L RO

SZEIW: 7 ) —VABERBEICET T T RKEEAN— =Yy T BERONEBEF AT T —A T4 2 NIZBT
BRRAELT IR K S BB OB SRR - A BICET 2 E T L E 2 — OBRERE RIS oW T, 2008 422 A 18 H
BREFHEEGS,

http://www.fepc.or.jp/

A ¥ FEOFARKNFEEITIZB O TE, BHR DR RRMERIC L 28 A TRBEO R EA
BHREG E V-T2 Z S OMBEZRATED, 2RUEZN D H A TORSpEE L LTV
Do APP ZEIZENTHA & FENGKEE AARICK L TRA T OBEEM OBEIZ RV
RMFEONTZL D TH DD, ARWIIIRA T A — T — O RENEFLRERER T — % OIE
RT T MRE UNTEAB AR EEZ LN D,
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BAFE NTPC KAFREITICEIT HEHOBIR & RE

4—1 KOREMBREORK
(1) FEHTOEARE L NTPC O3 JJ5HMm
1) FEEATOHEER I
AElOFREATREIL 2 FEET (TEME B LAAME RAMAGUNDAM Z$EHT 1 &) Ik &%
720D T NTPC Pr AR BT M 25l 2 EMISIE 2 Z S TE L Wd LitZenas,
NTPC At TORERFIE G GO - E & L CORM A LLFIZR”9, DADRI % AT 13 E iR HE
FEHICET2ETARENRE LTOMESITEZ 5 2 5. RAMAGUNDAM R&EAT £
AUZHELDAESITO X D THDN, A v FEMERFEIZE D m0nEiTZ ko Tns 2 &
5ZD2ODIBHTORMDIRD ZT v F~DBEITHR D LAET 5,
a) EHs0iTHEks L ToOREERE
- AMTREICH L CHEENS AR L, B S ERK 50Hz [2%f L TRIFIZE,
(& ﬁ%ﬁﬁﬁ DADRI ClI 49.6Hz 2%, RAMAGUNDAM T 49.5Hz fii#%4 T -
72o)
- BHBMEE =2 —T7 V- CHLERFHEEIIHESE (1B4Ebo7HBH D)
FEATIC T DaxfiAHE (PLF) S AALEFF AR
- ERRWIE O M E R R OILERE = — XK
b) A v REWKRO R & R E A
- IR Gy 3% < (30~40%) . FEEAE /S (3000 24 keal/kg)
KFICEDARA TEHOTE —T 9 VR
s RA TERRIT o NT ALK DHIBE, H D VLI EAKIEER N ERFAE L,
7T v FNRIKT
c) FEERE B
BRI AR A E LTI EEIC AR THEgRM BRAFICHER ST b
- 7T v MRIEMERRILOFEIN (FTR=E%) TOBEH ek
d) EHRE
- EADERS T B BHIE L S TV L8 BENE IEEEIIER~ = = 7OV EES AR
B IX P R BRI EE (2= NEND) 1224, Bliiu— VI 5 ATRRE
s BRE ST DD 70 BRAF I EER YL (G 3 FRBIER AR L2, EhEih~ A
TN 3 E AT R E)
-77/%®@%%ﬁ% 152358 < B BRI RN IR D A2 < WA T, 20 K D ARk
DUCHERFE T2 Z L1320 OB 12 LTWnb Ll g,
e)%ﬁﬂ%
« BEEE IR X B EEERE  (Electric Precipitator : EP) 2 X YV ZEfE L T\ 2523, SOx. NOx
BT 2 IEBEI R T SN TR L TEEAN DR TH D Z L IFES. VRO
%T%%OO
2) NTPC D Hffi 71
BGHEE DIZIPCE BT OT — F OFfER & E55 L TV 223, NTPC O #7300 <
Fe ity /1 O IER 72 51051 LTS R O R EFT AR E B 2R UVRPL TIX 443 2 B E T

_26_



THITRRTERNWE LT, FATER LIZERHCEAL TV I AERDOAFIZE 8 F
ofce FRT T2 MERFERICEL TIMXER N E L THRRERZ/LONRN- T,
Ll o7 V&R BEFTHLERSS NTPC At & O a8 U TR b FRIZED

a)

b)

R E R,

<E

SRR LR ST A B i

+ IS09000 <° 1S014000 % Eufg L. BEAHI 2L L TE T 5,
- REBEATOELRET — X LB FIHERMCRGFESN., TERFEEEZL A TA LV FRT D

RETT L NEIET X EH L 7T MEREEPEO AR IS L TV D,

(fl3& EE TR EIEARHCEEAEGNIED > THREFET — % TERHZ D
DNRZ NI EFghE o TWRWT —ARE LN, AEOMBHBE CIZZED XS
Rl einoTn)

s U TVATF LR E ORI ER S HARENTORE L~V L RRLRHEANE

DLOTHYH, THLAEEHRINTWD EHWT 5,
PEREE B & FEREMERE

* USAID DX % THREH~ =27V (77 » b aESMEIR 02 W k%25

#H 0 120~130 H, ZOIEINICH XEBBRKEZIEREDOZ L) OEEEZITV, K3E
FTCHEEERE L OMRERAE GREHMEN L D) 2 BWICHET AR LTE TS,

S TEEFEMT — 2 L LTI T 10%RE DML LMD H-> T, —KIIZH 2 ~

T YLD HARIE > TND LD TH D,

- PERESILDONER & L TARA L, ARMRICGER T2 b0 b0 EHlisn 5,

DFED—2L LT 30%715 A0%IZKSIKTDEZNRTHDLIDTr— 3 28D
RA TEMT 2 —THEOLENE LN &, Flo—21F, RFHEX VKD BZ N2
DRA TEFRENP D OBRPNB K E S BIRINT N T U ARFEAL, TS <@
Zigs (Super Heater : SH) <°HZ\ZR (Re-Heater : RH) DiE\ i KA 7 L — @A
ERHIFENnD, 2EK TG (Air Heater : AH) & Z1UHICEKNT HER N LV EE
2 HNDHM, HEREILEBRE L THIT O TS,

Tl ZE—D2DORERBERTHA SN, ZHOBREICK L CHEERSTEHO S
ETOUREBEENRD LD TIER DD E VI ONNTPCRIOMEFETCLH D, T4 T
U7 4 [ B T — =R — VR R O JE RS A — S — s — )V g O HE R IZ o0
TRAL 2 5R,

cPERELL L LTIEARA TDIENNIZ—E b H o T, NTPC BIRIZhh o T # —

EUARMBIERE. EAKREMERE. FAAMBGIEREDOHLICEA L TEZ S OMERHH LD Z
ETH D,

- EROBCER O AR T T MERICEA L ThHHRBREOERERLEIITE HITH 0

LT, ERMETTH2EEE LTE, FRABEibh5d,

- FEERE O BB CEEICHT 5/ v v AR, FMRETEES) A

- KA TET N T AR EREHRRET A M E 2 TR R T A I R 2, B
RN

- b (A— h 7 e —%) O

- MR TCOBEEN - s v AT AR
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- AT~ v RANEL LT 3D &1 Iy R e 1 IR 5

(2) DADRI %875 T D i#E#R K I
1) it

AFEFIET V=058 50km OF v X —7FF7F ¥ 2 JNMEL TWD, fAREERE

B & T AEE BRI DR S hv, ARSE ZFHIEL 1 531991 FiEERB A L, 4 5
METENZEN 210MW THE 840MW DORIEEETH D, BIfE. F2 AT —V L LT
490MW X 2 D IR K I NER T Th D, £io. HAEEREXEIIEF 829MW Fi
(130MW X 4 D H A X — B 3B & 154.5MW X 2 B D ARG ¥ — B 2 FE B it k)
T%@\%ﬂd%%ﬁxéﬁﬁbfwéo

RICED BIKOEENE DO TEV (F30%) ONA > RAROFHETH 573, DADRI
T %Tiﬁrf%%WSBi%ﬁ O+HHITFER BT TE E 30m /L& L, 20 ki
fift 2 L CEREERIR & LT 5,

AARFEERMIL, RIHAEREN NTPC OF TIXHERETH Y | ERZOFEKD 15 L
AR U CRRAE KT L 72 > T D A3, USAID O BhE% TN L 7= & i h =R (1) | 3R o F28% R B
ETFNT T EHELTWD, £72, BEIZ IS09001, ISO14001 % Hufs L C & BRI & fife
MLLTWD,

AR K TTEAR O EAARZ LT ITRT,

HH N HH N
EFEHI ) 210MW X 4 NA T BHEL t:# (Combustion Eng f1% &)
B SR R - Ahir e i
PRE Rk Aeh T FTE | #—E | BHEL 4E#8L (RA Y KWU #Ei% &)
1, 200km #k15 fig 125) HEREKY -
R 3.66Mill ton /4F Jg wE BHEL #1:#
JHE 52 225m = VESSIEZS 120m &/ H #8088 A=
£y %i%ﬁ;;@$) Z Dt JEAE R 2 1 R (L L
R MR
INFEASHE | Moisture JK 5y HREWE | BERHE FEENE
6.5% 33.7% 25.2% 33.8% | 4, 250kcal/kg
TEES | KFE K& EH it ¥
51.6% 2.9% 0.9% 0.5%

2) BfE D iEERERE

REBMOBIGHER L LI 4 OB TH - 7228, IR = O HlEE _EOZER BN
FHEEARE L T3MEAOART, Lrb~vAFT—REETH-, IHIZ, EH/T A —
ZHRFFREPORESAANTVDIEONREY -0l ICHEFFFHRILTWD &
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W L 7=,

Flo. RA T - = UBRBIIIELU EORERME L TIRMF T, FTVFETOARK

HEEE & D 7ninoiz,

RITD 4 SHEERR AR 4 — 1IRT, ERFEIIUTOLEEBY,

C ERRS HBRRRE K
- FEERETIERDY 0.99 & < A T V3,

RN T A — 2T

BT
5 — b R R

I MERE, RA TR, F—E U ERIRICOVWTIEIMILER W E LTHRRLT—Z

Wbahole, WHTHRD 770 b TF—2EHUY AT L)
AEMW 27 HHIBTS 2 &0 AL DAY 3 %im (Fxh) FRlidE

WX FERIN TN
SN A R LT T,

# 4 —1 DADRIFETT 4 S H O F 2EEEFKET — ¥
HEERIE H AL FERR A XM %

FEH ) MW 218 210 | )BT L D)
A AN B % PR L

™A T % PRI L
PRBHI & T/h

25 T/h 743
AH A 022500 C 31.7 27.0
AH H 028 KR C 288.7
AH A0 4 AR C 344.9
AH 0O B & C 139 136 | FEHE L 0 om0 BT
AH A0 A 0, % 3.6
AH 0 H A 0, % 6.6

WA T AT A mg/Nm® 79-112 150

FARRI & T/h 657.6

FARKIET kg/cm® 150.8 150 | BAF

F 7R R L C 536.7 537 | BA4T

FEVERET) kg/cm® 36.3 37.2 | Bif

PR KU C 536.6 537 | BAT

FEER A DR C 349.0
HEG A7 L — i & T/h 4.0 BRI T
e K i T/h 671.8
e K I BE C 244.7 247
KB 22 mmHgabs 64.0 76.0 | BA4F (A FETIZRKIRE D &

<, REFEZEENAALDK)

KRN O W KT C 26.0
KR O KT C 38.8

M kV 16.8 16.5
kS 0.99 0.85 | /)RR
AH : 22T E\ER
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3) 7 T —HEH
77 v NEEERT A—F (g, EN%) ZIE - -9 52 A7 A (Distributed Digital
Control Management Information System) 2AMEZEINTHY, ¥ —E KA T, I, &
KER72 EDHK BB TOBIRKEZ @ HFHE L T, ERIRE LB RFEEREEL T
LTW5, %@%E®%Ef%ﬁaf%éij LTz,
4) 77 v MElg
a) EHR B OV E Bk
Far=y b T & O IEHIEEOHER L, FEARMIC A XE B Bk E O KA ERR
TAY KR OENENOERS, 4 5HEICIT42=y NEFFOEEEEER CRT
(Cathode Ray Tube) 723BANAYIZERE S LTz,
EIRE IS 2=y FHEALOPREIEEIC2 ~34 LD & T, KBTS T S
IFDANETH D72 DEFEN -T2, (72721, RAMAGUNDAM ¥ &EHT Thhro7z Z
kt#\%_fi¢%@¢ﬁ2%@iﬁ_5%@ﬁ%@%aﬂmék@ LTho, =
= MEBRFLRAREOXISIZE L TS L7z, DADRIBEFR bR EHE SN D)
HEMLORE & L CAMELRT OBREIZEEb SN TWD 8, EE OB/ =R T
FhEED EIK,
b) B iE M
JE £ AN 49.6Hz 12 £ DiEfR A L TR Y AMEROKE SIZHEEHHEAGEBNHDON
TV,
FARKITTH DN, FMEEHRERE CH o ha—AT 50377 ) —HiEx A
LCHY ., HOECHFEFIIL 190~228MW (210MW EA&IH) LDz &,
c) EERFEME
T 3 M OFHESME 1L =1 0.29~0.6% TH VY, NTPC N TR HIKS, 22 THLET
wf?y%&bfwﬁﬁ%mbfwé
gl LT, 2008 4F 1 HIZIZ 1 AY72 0¥ L LT 105% (EMH UL EoJEL
7ﬁer~E) it APNGATS
5) HHERDL
EWERE IR A TN 1ET L, A= U RN4ETLICER L TWD, EiigH & OYA
HRBFICY 7 U AT AOMWEREKR DT DT A M & FEE L T\ b,
6) ERELGAT:
PER AT AT O BB BH ST DR T 4 S BRI A > N
(150mg/Nm®) LAFClEd s, LarL., SOx, NOx 231 » REE L THEID 2V IZVES
OHIERERBE OB AN DILTERHE L TRV | (ORISR KD 5D O TIHRW D,

(3) RAMAGUNDAM & & T 0 3 fii IR i
1) it
T T HENTHIEA v REWET I o mREANA T 73— Rilin b 250km (ZAZET D
fHREEETHRILOITTH S,
FERMEE LTH 18 200MW X 3 (1983~1984 4EJEBR) . %5 2 #1 500MW X 3 (1988~
1989 4F#EBA) | 25 3 1 500MW X 1 (2005 F1#ERH) DT X TAHRKRKEE 7 2= 5t 2, 600MW
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DRERELAH L. BEFTAEREHE LTI AKY — ROK LRSS
— 71— (#938.6km%) % HHTW5,

T. 9,542 =

Har=y FOEEERKOERH )&% L FISRT

HIZEE# S Z O

IA7H (1 ATH)

HH Stage I Stage 1 Stage I

L=y b No. 1 ~No. 3 No. 4 ~No. 6 No. 7

L=y hEKHTI 200kW 500MW 500MW

A 7 Bk A % U —,/BREDA BHEL (CE #La%3t) Al /2
TERMO MECCANICA

A TR HARTEE:,SEER, . | BRTESRCEEEE | B ARTE SR E R
kN —J— Tilting burner Tilting burner

10/ (3BT

H— b g T

4 % 1 — /BREDA

BHEL (KWU fti%&th)

[F] /2

TERMO MECCANICA

H— R R B KK BB A BE K S [l

FERS O RV 8 EGEE | 115T/h, 4300kcal/kg 296T/h,” 4300kcal/kg 330T/h,3400kcal/kg
TR & 610T/h 1646T/h 1587T/h (529.5MW)
FRKEN R 150kg/cm®,535°C 170kg/cm?,/537°C 170kg/cm®,/537°C
FREAZR KU B 32.7kg/em?,/535°C 41.5kg/em?,/537°C 42.7kg/em® /' 537°C

Stagelll (Unit No.7) (2B TAKDERGHFEENED 3, 400kcal/kg & Z 41, Stagell £TD
4%%ng@ﬁm%@%%i&ﬁofwé FEAEMIAICL S L LtidZEb o TWni
WS, G SN D AR O EEE 2 TUEBITAR T L2720 RIRITAE 5 FEHE TORG
WWERE LD L THD,

Flo, TFEOREFEEELLLTITRT,

H H 2003-04 2004-05 2005-06 2006-07 2007-08
FER (MU) 16332 16726 19691 20248 20588
FIHE (%) 90.98 91.00 90.95 90.57 91.50
AR (%) 97.32 99.46 95.06 98.15 98.53
FHEfE IR (%) 6.91 7.35 7.72 5.45 6.98
FHEISME I (%) 2.11 1.61 1.33 3.98 1.52

2) A o EERMERE

FEBRMICOWTEILGHER LIZDITRHT O 7 58 LK 20 FEfR D 6 5 TH - 7o,
IR COMRT —F 2K 4 — 21”0, EREBEZLLTICERRS,

T SHEITE KRB EENRFME LI VK T LTS Z s e, HEE (RH) A7 L—0%<
KIFTOWRET L NRT U ARHLHEDEEZEZXLND, Ll ZOMITIZIE R /2SR
WTHoT=,

—J7. 6 FHEITEM% 20 FORF2=> FTHY ., AA ZHLGOFTVIXTZ Y BR
B (X &0 LTI ng) . E7oR A 7 K RIEER CTiXn72 0 OBSBRED 5
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NCREMBRER IR NEAE L WD TSNS, £72 RH AKIBENER LV K
MEICIR S BURINT VX T U ARDH D, TS0 hb bR TEE (AH) 00 A EE
MM FENDIE AH KBS TORZHREFER T LE 26N 5 (AH A D7 2R
FEIIRATZN, AH A DREZEFFEEN 190CRETREL RN L E2EBE T L),

BN PIC L DHkE CORRINAEN AH AQRESDOFEKNEEZ B D,

#4—2 RAMAGUNDAM REFAT6 .

7 BH DR T — 4

TR L=<¥vA 6 Sk 7T 5k
FEfAfE A AHIE ES {1 A EHIE

JE I #% Hz 49.4 itk 50 49.4 itk 50
FEEM ) MW 482 500 500 500
77 v MR %
WA T RR % 88.2
PRBH B T/h 380 355 327
IR FE BN Kcal/kg 3400 4300 3400
EEERT8 T/h 1840
AH 022K EE C 340 138/ 126
AH A0 5 AJRE C 370 347 / 342
AH 05 AR E C 182 135 139 /134
JBE5E T A 28 SR T 131/132
AH A H A O, % 3.7 3.8/4.0
AH 11 A 0, % 6.6 6/75/6.38
JEZE AN A CO ppm 1.83
NA T H O AT AR mg/Nm® 45.1 115
AR B T/h
FAERRES kg/cm’ 169.9 170 169.3 170
F AR C 536.6 540 541 540
PR KET kg/cm®
AR SR C 530 540 539 540
BEGRA T L —ii & T/h 0 34.8 0
e AU T 251.3 255
EAKEREZEE mmHga 83.5 76 89.9 76
HERERA O K IR C 34.4 32 32
JE R T kV 10.8

ZDIENIT ARDIR T EF/RIL 42% LA B K3 TE 10~12%FEE & B X B B LT\ 5,
EH 6 FHEDRA TE88.2%I1%., BEIZTEHINTW=T —H,
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3) 77 v hNElR
a) 1EHZ B L OB #{k

7 Sk A S O TEER AR TS [ (3K [E MAX-DNA o % v F 4R — g ViE
T, TAIEELEOE=4— (4~5FH) LHHR7 ) - 3REHBELAXTHY | I
RIbZN TV D, 6 5B H Sl 48 2= 13 0 =@ B R E R B E O KALEHR T X 7 L VBT
AR CTH -7,

HEZE X E BICHREIFHEIZ2HA TH LD, IS5 AOHBEEENLY, 2=y
MEBRCRAREOXIE LTS,

HEMLORE L LTE bICAmERT OREIZEE I N TV D2, EEIRFO#EEIL
ERFERELERTHY . 7T5HRTIIEEB Y — T vy MEZEBRIIT) LD &
ThHol,

HL B 2R O il i OB I =y M IR SRS LT~/ S —HA 2~ 3
ESIT DB TH Y | EESKGEEEE OB AR TR E S HERFEF S TV D LB L
7=,

b) FifariE M

AmEH & LT, ZOREHTHKE REEEBIR TSRS T 2 72O R K ) EiE %
BB LTWDA, 6v%@ﬁfﬂhm%BWMW"ﬂbf 482MW |2 & EF o T,
DADRI BEFT CIZEM L EOH N EH L T\ 2 E 25 L. RA T HEEOHIK
THRAKHDPIHE S TS EHEE S D,

HAMH ORI ERFEME TIIMER TE R o728, 6 5O I WIX Ptz L
ThHbAaARAIB I AR THLTIERWIEBERO—2LEZX NS (7T S5 TIETH

N 3EICHEN), £z, T2 b ARKTTH 2083 EMEZE TG & LTIl REEPHN O AT
NF =7V —REEFT-E TN D,
c) BREIHLHI

BREEHLHNC R T 2N EIL TRRO L B0 Th 5,
c PEH T ABARORENT, BEEO A (BHIME : 115mg/Nm® LLT)
- 15 BIZ 1 BB RIE 24T\, &FTICT — & WiE
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The Government of India officially requested the Government of Japan to implement the Study for
Enhancing Efficiency of Operating Thermal Power Plants in NTPC-India (hereinafter referred to as “the
Study”) in August 2007. In response to the request, the Project Formulation Study Team (hereinafter referred
to as “the Team™) organized by the Japan International Cooperation Agency (hereinafter referred to as
“JICA”) was dispatched and had a series of discussions with the authorities concerned of the Government of
India and NTPC Limited (hereinafter referred to as “NTPC”) from May 14th to June 4th, 2008 (List of
Main Attendants from JICA and NTPC is shown in Attachment I.).

The discussions were conducted in a cordial atmosphere and both parties agreed to record the

following points as summarized conclusions of the discussions between NTPC and the Team.

1. Basic Mutual Understandings

India’s power demand is rapidly increasing, and power generation capacity, which is presently
above 135,000 MW, is planned to increase to 212,000 MW by 2012, and 425,000 MW by 2022. Around 66%
of the present capacity is based on thermal, and coal is considered to remain dominant source in future also,
making full use of coal that is abundant in India. Enhancing efficiency of operating existing thermal power
plants is largely expected to meet power demand along with increasing power generation capacity. That will
also lead to global greenhouse gas emission reduction. Considering the present power generation efficiency,
there is potential available for improving efficiency.
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efficiency in India since Japanese technology to realize high power generation efficiency will contribute to

India’s power sector, and alleviation of global warming.

2. Agreement of Draft Scope of Work
Based on the above mutual understandings, both parties discussed detailed contents of the Study

and reached an agreement on the draft Scope of Work as Attachment H.

3. Title of the Study
Both parties agreed that the title of the Study shall be “The Study for Enhancing Efficiency of
Operating Thermal Power Plants in NTPC-India”

4, Understanding of the Draft Scope of Work

The Study is aimed at efficiency enhancement of existing coal-fired thermal power plants in India,
thereby leads to the reduction of global greenhouse gas emission in thermal generations. Power plant
operation and management system, which have helped Japan to accomplish records of high efficiency in
operating thermal power plants, is the main focus area in the technology transfer of the Study.

Several power plants will be selected as candidate power plants as case study for the: ‘Study’ to
practically demonstrate various technologies and practices to the Indian counterpart personnel, such as for

plant diagnosis, O&M systems review and preparation of measures for recovery of power generation

1
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efficiency. Application to CDM schemes will be initiated to utilize the resultant carbon emission reduction by
the measures. JICA study team shall also prepare a Project Development Document (PDD) and shall make
presentation to Executive Board of the Clean Development Mechanism, if required. Finally, economic and
financial viabilities of the planned efficiency enhancement measures will be evaluated for each of candidate
power plants.

' Capacity development will be emphasized during the whole process of the Study both on the job, at
workshops and seminars and training in Japan. The outcome of the technology transfer will include
compilation of standard manuals and guidelines on efficiency enhancement for future use for all related
parties in Indian thermal power generation sector.

5. Candidate Power Plants / Units

How many and which power plants / units will be candidate ones (hereinafter referred to as
“candidate plants™) will be decided between NTPC and the JICA study team after kick-off workshop during
the first work in India by the team. ‘

Both parties agreed that the number of candidate plants should be around three (3).

Both barties also agreed along with the statement of candidate power plants in the draft Scope of
Work that candidate plants should be selected from power plants which are reliable or periodically collecting
data to conduct performance diagnosis, that candidate plants should be selected in a balanced manner from

.. o 3 i AN
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power planis which were built in 1980s, around 1985, or in 1990s, and that candidate plants

selected from power plants which are interested in Japanese power generation technology.

6. Demonstration of New Practice and Technology

The JICA study team will demonstrate Japanese practice and technology that will contribute to
enhancing NTPC’s power generation efficiency during the Study. Equipment and tools will be brought from
Japan, as mutually agreed, for this purpose on returnable basis. Such new technologies could be , for
example, study of critical problems of boiler, on line life assessment of boiler and turbine components,
diagnosis technologies, application of high efficiency turbine blade or nozzle, any other area of concern ,
operation and maintenance tools and systems including overhaul. NTPC counterparts and the JICA study
team will discuss and decide the target technologies during the first work in India by the JICA study team.

7. Institutional Framework for the Study
Both parties agreed to organize a steering committee and counterpart teams as shown below.

(1) Steering Comumittee _

The function of steering committee is to ensure smooth collaboration among relevant organizations
of the Indian side and the JICA study team and to monitor the progress of the Study.

The committee will be chaired by NTPC Director (Operation). The committee shall be composed
of representatives from NTPC, candidate plants, and the JICA study team. CenPEEP will coordinate the

%V)\m; 1
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committee. The first committee will be held to confirm the contents of Inception report prepared by the JICA
study team at the time of commencement of the Study. Similarly committees will be held to exchange views
on Interim report and Draft Final report.
(2) Counterpart Teams

To conduct the Study smoothly and efficiently and to realize techrology transfer to people in
related institutions in the course of the Study, counterpart teams shall be organized by NTPC. Several
counterpart teams may be established according to each of the following themes. Members shall be
composed of right persons from candidate plants and NTPC headquarters including CenPEEP. Counterpart
teams are expected to work together with the JICA study team to receive on-the-job training in Japan and in
India and to offer adequate information and data to carry out the Study.

a. Diagnosis of power plant and preparation of measures to recover efficiency

b. Review of O&M practice and preparation of measures to recover efficiency

c. Preparation of CDM application

d. Economic and Financial Analysis

8. Workshops

Each counterpart team and the JICA study team will hold workshops other than on-thé-job training
so that all membérs of each team can acquire skills and knowledge systematically, share information they
will obtain during the Study, and make necessary decisions.

The JICA study team will conduct a kick-off workshop to NTPC counterparts at the beginning of
the Study at India. The JICA study team will make presentation levels of efficiency achieved in Japan, and
technology & practices in use to achieve these levels. Further, workshop will focus on how to sustain the
efficiency through O&M skills, technology, ard so on in NTPC power plants. After that presentation NTPC
and the JICA study team will jointly list up practices and technologies that will contribute to enhancing
NTPC’s power generation efficiency, and then select candidate power plants to transfer such practices and
technologies. _

Aside from the kick-off workshop, workshops are expected to be held every time during each work
in India by the JICA study team as shown in the Tentative Study Schedule attached to the draft Scope of
Work. The details of when and where workshops will be held will be discussed at the first steering
committee during the first work in India by the JICA study team. Members of counterpart teams might
initiatively be lecturers at some workshops, in addition fo Japanese lectirers , so that they will demonstrate

they have acquired skills and knowledge.

9. Technology Transfer Seminar

Technology transfer seminar will be held once or twice other than workshops. Seminars aim at
sharing skills and knowledge with people beyond counterpart team members. The JICA study team shall
develop guidelines and manuals for enhancing power generation efficiency as described in the draft Scope of
Work. The guidelines, manuals and various outputs counterpart teams and the JICA study team will wrap up

3
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might be introduced at seminars. The details of when and where how many technology transfer seminars will
be held and who should be invited will be discussed at the first steering committee. Members of counterpart

teams might initiatively be lecturers at seminars.

10. Study Schedule

In order to identify concrete measures for enhancing efficiency and to let the measures taken into
NTPC’s annual plan even during the Study not waiting for the conclusion of the Study, the schedule from
performance diagnosis to workshops and seminars shall be hopefully planed in time of season of drafting
annual plan.

11. Countérpart Training

(1) JICA would conduct on the job training in India during the Study. NTPC iequested JICA for training of
NTPC counterpart team at Japan’s utilities also. The training in Japan is expected to expose NTPC team
to Japanese practice and technology in efficiency enhancement through observation of operation and
maintenance activities such as performance test etc. Both NTPC and JICA strongly feel that this training
is one of the important constituent of the program. JICA informed that a separate application is required
to be submitted by NTPC through MoP for further ﬁrocessing. JICA will ensure that the time of training
matches with the study program and they will strongly take up with the Govt of Japan to adopt this
request as it is important component for success of the program.

(2) The numbers of training programs ar¢ as shown in tentative schedule attached to SOW. Field and
duration of the training in Japan shall be discussed and mutually agreed to after the commencement of

the Study.

12. Technical Cooperation after the Study

The Team explained that JICA could not commit anything about technical cooperation after the
Study now because budget for each of cooperation is allocated after receiving request on the cooperation and
also it is the Government of Japan that decides which request should be adopted. The Team also explained
that JICA would tell the JICA study team to identify during the Study suitable technical cooperation area
after the Study and to consult with MOP, NTPC and JICA. NTPC responded that if it finds identified
recommendation as useful, it would request Govt of Japan through MoP to adopt the same and JICA will

recommend the same to Govt of Japan for consideration.

13. Undertakings of NTPC Side
(1) Budget allocation
The budget for NTPC countérpart personnel related to the Study will be borne by NTPC..
(2) Office space
Office space with enough office furnishing for the JICA study team to implement the Study shall be

k-
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provided by NTPC.

(3) Information/data offering
NTPC shall provide the JICA study team with information/data necessary to carry out the Study. The
Team requested NTPC to provide information/data described in 2. (3) of the draft Scope of Work.
NTPC responded that it would provide such information /data at time of selection of candidate power
plants to the cxtént it is available And JICA tcam restated diagnosis of powér plants cannot be
conducted without information / data provided.

(4) NTPC will not share with third party any data available from Japanese institution during the study.

14. Undertaking of JICA Side

~ For the implementation of the Study, JICA shall take the following measures;
(1) To dispatch, at its own expense, JICA study team to India. All the expences of JICA team will be borne
by JICA.
(2) To pursue technology transfer to India counterpart personnel in the course of the Study.
(3) Not to share NTPC data (which NTPC may consider as ‘commercially sensitive”) with any third party in
India or Japan. '

15. Procedure before Implementation of the Study
Some procedures as follows should be taken before the Study starts.
(1) Preparatory study for finalizing the scope of work for the Study, if necessary.

(2) Signing the scope of work by representatives of both parties (Ministry of Power, NTPC and JICA).

Attachment I: List of Main Attendants
Attachment II: Draft Scope of Work

_52_



Attachment I

List of Main Attendants

NTPC Limited
Mr. R.S.Sharma, CMD
Mr. Chandan Roy, Director (Operations)
Mr. R.K. Jain, Director (Technical)
Mr. D.K. Agrawal, GM (CenPEEP)
Mr. Pankaj Bhartiya, AGM (CenPEEP)
Mr. Subodh Kumar, Sr. Manager (CenPEEP)

JICA Project Preparatory Study Team
Ms. ADACHI Fumio, Team Leader
Dr. NIWA Akira, Technical Cooperation
Mr. FURUKAWA Shuji, Thermal Power Plant
Mr. HANAQOKA Hiroshi, Thermal Power
Mr. TAKADA Kenji, Study Planning

JICA India Office
Mr. Subroto Talukdar, Senior Program officer
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I. INTRODUCTION

In response to the official request of the Government of India, the Government of Japan decided to
conduct the Study for Enhancing Efficiency of Operating Thermal Power Plants in NTPC-India
(hereinafter referred to as "the Study") in accordance with the relevant laws and regulations in force in
Japan.

Accordingly, the Japan International Cooperation Agency (hereinafter referred to as "JICA"), the official
agency responsible for the implementation of the technical cooperation programs of the Government of
Japan, will jointly undertake the Study with the authorities concerned of the Government of India.

The present document sets forth the scope of work with regard to the Study.

Il. OBJECTIVES OF THE STUDY
The objectives of the Study are:
1. to improve efficiency of coal-fired power plants per unit of electricity produced from coal-fired power
plants through intensive studies of efficiency improvement,

?

and
2. to transfer relevant skills and téchnologies to NTPC Limited (hereinafter referred to as “NTPC”) to

achieve the first object by adopting approach of acquisition, demonstration, dissemination and system
to sustain the same.

Ill. STUDY AREA

The Study will cover NTPC’s coal-fired power plants.

IV. SCOPE OF THE STUDY

In order to achieve the objectives mentioned above, the Study will cover the following items. All works
will be done by the JICA study team in collaboration with the Ministry of Power (hereinafter referred to
as “MOP”™), NTPC.
1. Review of Past and Present Efforts on Energy Efficiency

The JICA study team shall refer plan and achievement to date in Japan for efficiency enhancement in
coal-fired power plants to Center for Power Efficiency and Environment Protection (hereinafere
referred to CenPEEP) . The JICA study team shall discuss with CenPEEP current activities for
efficiency enhancement including activities by donor agencies.

9. Selection of Candidate Power Plants for the Study

(1) Nomination of candidate power plants
The JICA study team shall consult with NTPC on the nomination of candidate power plants taking
into consideration plant conditions, such as plant reliability and data availability, capacity size, and
eagerness for efficiency enhancement after the kick-off workshop.

(2) Selection of candidate power plants
The JICA study team shall conduct site survey of the nominated power plans to select candidate
power plants for the Study jointly with NTPC.

(3) Collection of additional data
The JICA study team shall collect additional data to the extent it is available, such as plant
specification, plant design data, control & instrumentation configuration, historical operation data,
record of overhaul maintenance including data/information of original equipment manufacturer
(OEM), and reports on performance monitoring/testing, etc.

3. Preliminary Study and Preparation of Work Schedule
(1) Preliminary analysis

The JICA study team shall conduct preliminary assessment of the operating condition of the candidate
power plants by analyzing the data collected in the 2(3) above and identify main issues to be addressed.

A\ ' F

_55_



(2) Preparation of work schedule

The JICA study team, consulting with NTPC, shall prepare a detailed work schedule for each of the

candidate power plants to execute performance diagnosis and to make plan for measures.

(3) Establishment of counterpart team and OJT with NTPC
NTPC shall set up a team of counterpart personnel from candidate powér plants and CenPEEP
(hereinafter referred to as “the C/P team”) so that the JICA study team will provide on-the-job
training (OJT) on enhancing efficiency. The JICA study team shall determine how to perform OJT
with NTPC including the C/P team: '

Performance Diagnosis at Candidate Power Plants

(1) Plant performance diagnosis ,
The JICA study team, together with the C/P team, shall conduct a sequence of performance
diagnosis at the candidate power plants using current technologies being followed in Japan to
identify root causes of efficiency deviation from the design values.

(2) Review of O&M practice
The JICA study team, together with the C/P team, shall review the records of operation &
maintenance and identify the root causes of reduced efficiency attributable to the operation and
maintenance practice in the candidate power plants.

Measures at Candidate Power Plants
(1) Improvement in equipment performance through repair, replacement and
refurbishment
The JICA study team shall examine efficiency deterioration of plant equipment, and prepare a plan
to repair and replace equipment to recover and/or upgrade the efficiency. This also includes
demonstration of performance diagnosis.

(2) Improvement of O&M procedure
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improvement of operation & maintenance procedure in the candidate power plants.

(3) Preparation of CDM Application :
The JICA study team, in consultation with NTPC, shall prepare a project development document
(PDD) for Clean Development mechanism (CDM) application of the measures of 5. (1) and (2) .

Cost Estimate, Economic and Financial Analysis

The JICA study team shall estimate the cost to implement the measures of 5. (1) and (2). The team shall
examine economic and financial viabilities to implement the measures and prepare implementation plan
for each of the candidate power plants.

Development of Guideline and Manual
The JICA study team shall reorganize the various outputs obtained during the process of the study on
the candidate power plants, and integrate the output into a form of unified guideline and manual.

V. SCHEDULE OF THE STUDY

The Study will be carried out in accordance with the schedule as attached in the Appendix. The schedule
is tentative and should be finalized among NTPC and the JICA study team during the first work in India
by the team. The schedule could be modified when NTPC and the team agree during the course of the:
Study.

VI. REPORTS

JICA shall prepare and submit the following reports in English to MOP and NTPC.
1. Inception Report:
Thirty (30) copies, at the time of commencement of the Study

2. Progress Report ©
(\m\/ | oA
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Thirty (30) copies, within ten (10) months after commencement of the Study
3. Interim Report :
Thirty (30) copies, within fifteen (15) months after commencement of the Study
4. Draft Final Report:
Thirty (30) copies, within twenty two (22) months after commencement of the Study
MOP and NTPC will provide JICA with its written comments within one (1) month after receipt of
the Draft Final Report. :
5. Final Report:
Forty (40) copies and three (3) sets of CD-ROM within half (0.5) month after receipt of the
comments on the Draft Final Report.

VIl. UNDERTAKINGS OF THE GOVERNMENT OF INDIA

AN A -

1. To facilitate the smooth conduct of the Study, the Government of India shall take necessary measures:

(1) to permit the members of the JICA study team to enter, leave and sojourn in India for the duration of
their assignments therein and exempt them from foreign registration requirements and consular fees;

(2) to exempt the members of the JICA study team from taxes, duties and any other charges on equipment,
machinery and other material brought into India for the implementation of the Study;

(3) to exempt the members of the JICA study team from income tax and charges of any kind imposed on
or in connection with any emoluments or allowances paid to the members of the Team for their
services in connection with the implementation of the Study, .

(4) to provide necessary facilities to the JICA study team for the remittance as well as utilization of the
funds introduced into India from Japan in connection with the implementation of the Study.

2. The Government of India shall bear claims, if any arises, against the members of the JICA study team
resulting from, occurring in the course of, or otherwise connected with, the discharge of their duties in the
implementation of the Study, except when such claims arise from gross negligence or willful misconduct

on the part of the Team.

3. NTPC shall act as counterpart agencies to the JICA study team and also as coordinating bodies with other
relevant organizations for the smooth implementation of the Study, on behalf of the Government of India.

4. NTPC shall, at its own expense, provide the JICA study team with the following, in cooperation with other

organizations concerned.

(1) Security-related information and measures to ensure the safety of the JICA study team.
(2) Information and support to obtain medical service.

(3) Available data and information related to the Study.

(@) Counterpart personnel. ‘

(5) Suitable office space with necessary office equipment at NTPC and/or MOP. And,

(6) Credentials or identification cards.

5. NTPC shall, as the executing agencies of the Study, take responsibilities that may arise from the products
of the Study.

IX . CONSULTATION

MOP, NTPC and JICA shall consult with each other in respect of any matters that may arise from or in
connection with the Study.

Appendix I: Tentative Study Schedule
Appendix II: Division of Technical Undertaking
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Record Notes of Discussions with JICA Project Preparatory Study Team on Proposal

on_‘Enhancing Efficiency of Operating Thermal Power Plants in NTPC - India’

Dated 15" — 28" May, 2008

(1) Background of Discussions:

i) As part of India Japan Energy Dialogue, Ministry Of Power (MoP) submitted a
formal proposal to Govt of Japan to setup a ‘Centre for Excellence for Efficiency
(CEE); in NTPC and establish Strategic Monitoring and Assistance Remote
Terminus (SMART 24X7) at central location.

ii) Further, a study team on cooperation on electric sector from JICA visited MOP,
NTPC Corporate, power plants at Badarpur & Dadri in February 2008 and had
discussions at various levels.

iii) JICA communicated to MoP by letter dated May 6, 2008 for visit of JICA Project
Preparatory Study Team (hereafter referred to as ‘JICA Team’) from May 15, 2008
onwards, for discussions on the project proposal with NTPC.

iv) During the discussions, JICA has submitted an alternate proposal to NTPC on
‘Enhancing Efficiency of Operating Thermal Power Plants in NTPC- in India’ in
place of earlier proposal of SMART. On persuasion of NTPC and MoP for
SMART proposal in different meetings, JICA Team has shown their inability to
provide the same and requested to consider the alternate proposal. Keeping in view
the inability expressed by JICA to meet the original proposal requirement, MoP
suggested to explore the alternate proposal.

(2) The following meetings have taken place to discuss the alternate proposal and its
contents:

i) Meeting between NTPC and JICA Team on May 15, 2008 and May 23, 2008

ii) Meeting between MoP, JICA Team and NTPC on 22" May 2008

iii) Visit of JICA consultant to Dadri on May 17, 2008

iv) Visit of JICA Team led by Deputy Director General, Industrial Developméﬁt
Department, JICA to Ramagundam STPS on May 24, 2008.

v) Meeting between JICA Team and NTPC on 26" May, 2008 at NTPC-SCOPE.
Meeting held with CMD, Director (Operations) and Director (Technical) on

original and alternate proposal.
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(3) On the alternate proposal, during the discussions, both JICA Team and NTPC strongly
’ feel that counterpart training (training of NTPC engineers at Japan utilities) is one of
the important constituents of the program. However, due to procedural issues JICA
Team suggested that a separate application is required to be moved by NTPC and
submitted to MoP for further processing. JICA Team stated that on receipt of
application from MoP, they will strongly take up with Govt of Japan to adopt the
request as it is important component of the program. JICA Team will also ensure that

the time of training matches with study program. |

(4) The JICA team has incorporated other suggestions of NTPC in alternate proposal as
best as can be done along with ‘Scope of Work (SOW)’ document. The SOW is to be
signed by NTPC, MoP and JICA.

(5) The final proposal has been reviewed by NTPC. The study provides NTPC to acquire
Japanese practice and technology in O&M of the coal fired power plant.
Customization and dissemination of the acquired technology and practices is provided
through Workshops / seminars / demonstrations during the study. Accordingly, the
proposal is found to be useful.

(6) As per the schedule, which is a part of SOW, the program duration is for 24 months.
JICA expects the program to commence from November 2008. |

(7) The mutually agreed proposal in the form of ‘Minutes of Meeting (MOM) for the
Study on Enhancing Efficiency of Operating Thermal Power Plants at NTPC-
India’ has been jointly signed by JICA & NTPC and enclosed herewith.

The proposal is submitted for consideration of MoP.

[\T\_n{] \ i 7 I
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D. K. Agrawal Ms. Adachi Fumio
GM (CenPEEP) A Team Leader
NTPC Project Preparatory Study Team, JICA
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ZRAETI N, HAKRMETIEH D25, £ 300 X—1LH Y £ 572 Spec TH Y . FARK/A
X U AR OFEM Spec Th o7z, STHITED 3 ©—D AFILIKEE & B L7z,

d) IREMEEIERICHERE Lo Thb It smha, T THRINL,

3) CenPEEP ® .0y 41
a) HARDE = 3FHH] Paper ME LV, (HAFETHEWY)
SHATRE X —FHIIAATETCHLINENVEREZEL THD, (¥ —F vy FTT)
b) HARDAHRKIDOEIT — Z I NFARED ?
—>BENESHLE L THMNBICART2ORbNT®HEOT—% (> RERL) THYH, —%
I N, JRIEFEIEZIZHEFER L CTlEAa 5,
c) AV RTORATZ 8T 7 IVOFEHF]
TRIEE ~ORLTFTIEIZELH Y,
C BEAKRE (EAEO) mZERK Max30C), FHEZESIRE b FRER
c FHEGEEFE - - - RH AT LA EK (Tilting N—F FH & OFHALAEDE)
* Boiler metal temp K « + + HIfE|X SH spray <> RH spray CTIE EF 28l L T\ 5,
- RA T DR AL 7 b KO Expansion joint @ Erosion 73 K & U
RS 70 EITEBFFICIXIEFR 272002 LR LTZ 6 RAERER L Power & R A T %)
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4)

RIET THOSRMITE TN RNDO TARE, 4 > KT BHEL IXZB A&t L 0 BN RH S H
DEE S AEELED LD L,

M) DFLM Site
Dadri 8 BEBATICAE « - ODOELIREHTHY ., T2 A TBLERIIH S EBWTHE
Lk
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HFF - 200845 H 17 H 11 K 30 43~16 KF 00 43

HFEREE NTPC Dadri Power Station
P NTPC Dadri Power Station
HEF# | NTPC Mr. S.N. Ganguly (General Manager) {tf

Mr. Subodh (CenPEEP)

JICA A > REHPT | Mr. Subroto Talkdar Ff &

EANES {E]

L ek

1) 3B

a) Subroto RICK DN DH L. /ALY Dadri BEFTHMIE, 42 FTREICHEFSNT
WD EHESHEEBEBHROLNLVEMD  WEBEAEDO—D2Z2MD ETREH Y BT ERS FEH
BH L 7=,

b) TEE~RZNIND &, BERMOEET — X PR CX 2 BEHMERENS S S T T
W5, FEMERET —F LEHEEN D OMRFE, A UVIREIR SO FEEHRERE CTH D,
A7 =8I DT —FREBNEL NPT ETiES> TN D)

Heat rate 7 — Z [ FHHEIfE L 0 £ 3 % < HUVLMEW (2, 330keca/kg) FRIE &2 /Rk L T2y, KRAIR
EEOMEIIEENTE LT, KRIRE 30 EM 2O TE(ESZ L 72> TWND,

2) Ash mound ~DZEWN
FEHARIZ30% S D Ash ZE5 A TEY . O L LT Ash mound Z & \T#F D EZ kb4

HEHICLTEY, ZZICEMCEBN SN, T THMEOARNZ L 2R&MB 2 S8 bR

cOITITE W, THIBNIEWZ EEH DR, T KD REEAEEE DITHREF O LN,

3) FERM Y (FEARRIL 3, 4 X—UF5H)
PO E . RICARA TREERE =Y 7, ¥ — v iR BFP J&V % LT,
a) WUl
 JEREE AU TS TIRIHROEBEESRfT Z O REBETH D . Wibip b CRT, ~ 7 A
EiX7e o 71
TRZRAIETZV PP EFRICER TE TSI LDIETH Y EE (HARILA)
ARV —FERITEE 2 ~3H LD L
CEIEBRHERITIZE AL RS (FE 1M EEInTn5
- HilH12% & |3 DDC(Direct Digital Control) & #r L T\ 223, HAJEIZIEL DCS
Lo, A7 7> hoEEEEMIZIZEA ERsh Ty (BEESEERN VT ED
D),
b) AAZHEY
* FRERARIE — R 72 A RO IR B D IIX BRSNS Z i3 K<EHShTWnWs &
K L7
< RBE NS — T E D IXEBHOEMA T > OE, ERARDL S R
- {1 /% Pulverizer HiRHE) - B & 72 &7 < BAT
- RA THE) G O Radiation ALK EZ VWL ITEL D08, RQBENEWZ &b, £
DIEEZE ST EVnSELEHD
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c) X—EVAED
s REOHNERr— v 7 OIMIIRE), EEIICEE TR L
- FRZKIEBEAER > B O Radiation ZAHORRKE WL HITE U 220, R1LD RRUREREWZ &
M, ZTORERE TN ET
cHRAKAR T (= EE) 50% B EX 3E) I HEEEETNARE N, 27, BART

HRRER L2V bl Tl WS L ~L
Lk
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NTPC Dadri Power Station

1. FEEE e i A Ak
840 MW Coal based station (4 X210 MW)
829 MW Gas based station (GTs 4 X130.19 MW-STs 2 X154.5 MW) 2 X490 MW Coal based
Units under expansion plan (2010 FaEiR T &) BERR AR A SIS (N BEEIREIIARTF )

2. BEBRAIRKIIEERE (210MW X 4 units) %

R B 4R 1991 4 10 A ~1994 4 3 A

R 100%Coal 1% 100%0il

A1 R E North Karanpura coal fields in Jharkhand #& & 77> &
1, 200km

R £ REE

R F 3.66Million Ton /4

K& R Upper Ganga canal & %\ ME 2 < O H: 7 KR

JKALER Dry ash Fg 3

JiE 52 LA MEZE,225m &

=) 7EU— Ha=y N EICHRBE S U—120m &

NA T BHEL f# K [E Combustion Engg %t
H ARG B8R P gl 2 i R

H—r BHEL #:¢ K 1> KWU #L3%7
2L 3 iR

JE AR BHEL
2 fR [ iR S A R
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ERS 2008 4E5 A 21 H (/K) 14 I 30 4y ~17 I 30 4y
FH - ERE R - NTPC
SiAr - NTPC CenPEEP
H NTPC Agrawal & > % —J . Bhartiya fllt > % —£. Subodh JE
JICA 4 FEPEME, A, smEHE, B S
JICA A > RHE¥¥FT | Subroto Talukdar FT &
N AE

1 SIWRIZKT LA FMilo= A K

(1) FHx L LTUIAARDREBEFONENEH N EEZEKMLTEBY  AANLFERN-NEEZT
W5,

(2) NTPC (%, USAID & 1994 4E7) &k IR EIREHKGEICHOW TRV A TEY | HBEHFO
EIFICOWTOT —FINE, 7T —F T, WEOTLDDEIREEZIT>TETWND, VWi
W2 S/W ZiE, RO Z LTI ISR H V. USAID LRERDZ L2 TH5DTH
X, ZOREBEOLBEEITRWE SOOI D E2E20,

(3) BB TERVDIL, TELVA ML —3 3 IZOWVWTOREN S/WIZRNZ &ETHY .,
1@4:;&@}3@%:?5&\9_}:% LR Th 2D, HAERICYWERICTIY Mic LV DO TIX

ETE 5, USAID & & bITHER LZBEFE R L . REFOBHPBEEZIT S Z LIk b,
FEBATIZ I 2 HARFHRIELIZ O TR, 1y A¥bdbhiI+olciETE s L Bbn
2o

(4) BARMLSIX, BHRZHEZ LTHORET LW 225N TNDLD, A MMtk L
T OFRENHMEIC > T DB E R TR TCOEREZRETI288EIH 5, HE
2T EIXERIRINETIE R ED LI RN EITORMA LT INRETHETH
o

(5) NTPC & LTix, AZ vy 7OREAMELV &, HILWFEEZEBETICELL TN Z &
MEELEZ TS, FLZOOOREITIAEARMUPHET 2000050 720,

(6) WBIINFIZHOWTIE, e FiELEATHZ L (Do Something New) Th U, Zilk
[V AT DAEEE) 7203 T8hR%E | O 2R N H D, CenPEEP & L Tid, NTPC A+LA% %)
RgE ] ZARAMOBRICHEASNTREL NI ZLICAETAZENEELEZ TV,
ZO7=HIZiE, 5H 26 H (H) 14K 30 0050 NTPC & O H A THEMEIZ DN

TABTDHIZLENEETHSD, £ T NTPC AHENMETIE, EMOBEBEICBED -0»
EEZTNWD,

(7) 2 ARIZ T¥kiZ Take Off DEERE ) & Kumal iEE L b ELAB L HML TW5, HILE,
RAYRT7Z AL BEBEHINCOVWTEALHRA L TNDHEZATHY HRDHIIZ
RERIZ23 22025 X 9 ThiE, o FF—L5E2 LA TR LR0WhE Ll 2K
Y a—ZOWNWTHE A TIEFLL,

2 FAEM»BDOa AR
B RAHISESI D . I B2 & ALE ) O F R K T ORI DO W TR 21T - 72,
(1) FEROFETH, BRORYD FTENEN ENRDZ LT +HmIcEZ b5,
(2) TEUVARL—Ya 0179 ZEIZOVTIE, S/W Tk MM IR THEH TH D
72, NTPC 726D L% MM IZ#l T 5 Z E TS HAEEZE X T\ D, TELUA R
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L—3g A DOV T,
LEZTWD,

5H26 A (H) IZNTPC AfLE DEADRRICE A HEZ Lz

(3) FHMEMRERIC, BATOa L YL Z L MBEICS » AU EET 570, SEEHO
Bl BREC AU, 1L B D AR 2 BT 2 L 5 o A S Ic b LB

Do

Uk
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H 2008 425 H 22 H (K) 15K 00 43~ 16 IKF 00 57
AT EHEES - NTPC
S NTPC CenPEEP
Hi W & EEWES) Shukla EF# Rk, Sangiay & ik
CenPEEP Agrawal ¥ > ¥ —RAh 1 4
JICA A FEPEME, HINHEA, SHEE. fEREE
JICA A > RFHFT | Subroto Talukdar T &
A
1 EHWENNLGDa X

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

2
(1)

BHEELTE, B —FT7 =L R (LLF, COE) IZBELR®H Y, COEIZHET
LWL CHARMICERS Lz, BEFTORLEIL, COE &R & TiEawn
23, COE 275D X9 NTPC &R THY A TIZL W,

HAIZ COE DRRBRMN 2035 Lo TCOE~DHKIEN TE RN E WD Z L IiF R B3RV,
HARDODa Y LZ L FTF—LIZRb6ETHE LW, RoTHATEL I EL NSy LAY
AN

HAMDS COEIZXHIETERWNE W) Z EThiuE, BERERLTIELWL, EHEEL
TIX. ZOMRBEOFER L 15~20 HEET TR LTV 207 rkt AL LTI JCA
MO DR Z NTPC L Wik L. BB ONELBNEICHT 2L 0 Y ANKE, £
D72 NTPC & Wik LIZEEETCOMMIZE AN YA 2T H L0 ZEEH 2780,
I, IBIC LfEfE L Cu\vD MOD (Minutes of Discussion) (2L T#%H, MOP (X% 1 > % LT
1/\7‘5?1/\0

MM 121, A4 > FIOBELEIZOWTAELEZZ L, AR TERN -T2 L Ol i Z5L#7
Nx,

B, RFEME OB MO DM NI EBEL THDHDOThiLE, TONEDL S/W IZIXRE
T RxLEZIL, FNEFNOBET, ZOBERFTHLEVIDIELE Y BEEHTITA
AN

EIE S BAROW K L TRENH D01 Tk, 7272, COE & R INAE %=’
BT H0THIE, BERBEZRL TWEENR TUXHEE A TEX RN E 0y Z & 2K L
TIELWY,

AARDWH WIS 14 &0 5 O TIEE Y, ENEIIM N —LbH@Eae LTk, 2of
NoH, EORT—IZEDOHHELEEL1B 2 TND,

SIW ZZERT D256, EONBHT, Mz, E90Vol{TRTET 50020 L T
LW, BIZIE, BIINEOFERBITR>TH, /IO X A MUVIXCOE ET5Z2 &8 —FKT
b, “HIIRANTT 7T 4 Z2EER LT DOTHIIE, NTPC L LTHIH AL T
AN

MDDz A B

COE Z ARIZHL LT AT ANV OTRIETE W), BEFOMERLEL, b5
TERFEIOVWTDOTELA ML —Y g VEITY, $IREELTDLHEEEZ TS,
S, NTPC L HERITITH2 2L T, 1 FEZBEL TS, 20k, Bel /108l
N&EFEET HAEEMED H D08, BIRFATII W )72 2 BN 2 03l T & TV 20,
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(2)
(3)

(4)

26 H (H) IZNTPC AL EWagT 5 & &2, BIIHFICHOWVTHAEL TV EW,
M/M % JICA & NTPC THift+ 5 Z LIdkAm L TW\Wb, £z, S/W:t M/M fifi it %12 BAR
BITTHEIL, JICA A > REBHIR EEBENEVRHHET 2O THDH, BHFHTH 2~ 3 HH
DIND
5H 29 H, 30 HIZ, RFEEAOBHRFTFEHEE VLA FEaifiL, =X —%f5E D
t@%x%@%a%ﬁﬁ#é%mf%@ ZORTHEEREMFICOVWTH EEWITHT TE
ThbH, REMIZ, A ZFNAX =T 53 —FLOHFTHRY EIFoND2H0DV0ESTHD
SHOBA DB IIBROERDIEBEOET VI —ALHEEZDHLDTHDL, DD, H
A E LTI, BHEBEEED A FIZEKLI DRI MM IEHRE L2,

Lk
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THTF EREE NTPC
SipT : NTPC CenPEEP
H CenPEEP Agrawal ¥ > % — | Bhartiya @l > ¥ — . Kutty BkE. Subodh
[Eds]
JICAFRER | PRREME, HINHA. mBEHE. EREHE

e

1 S/W I % CenPEEP O = X > |

(1) S/W %IF JICA & CenPEEP & 78 Joint TR T 2 b D EEZTNLHDT, WEW S/W
RICH LTI ALY MET D, JICABHEMTERT 2L V5O ThHIIT, ZORBIEATIE
Ly,

(2) WEDEZARMA D [The study on enhancing...] & 72> TW5H 728, ZiL% [The project on
enhancing...] [ZEIEL72W, SAELZ T 2O DOIVITHFEL TR, LoT2X—YHOD
217 H ® Tconduct the Study] % [take up the project] IZEIEL TIEL VY,

(3) NTPC %, 24Him b4 F% [NTPC Limted) (& L7 T, A IXETERE S,

(4) Objective (ZDWTH 11THDEIH [reduce energy consumption] % [improve efficiency of
coal-fired power plants] (ZfEIE L, 2 @ the first object M1 (Z by adapting approach of
acquisition, demonstration, dissemination and system to sustain the same | EfEIE L7726 X\ &35
Z D,

(5) Scope of the study ® [ 1 Confirmation~ | {22\ Tix, NTPC & H[E CHFEL LT LA E,
NTPC 3B L TWHAE 2 BT 20T L by, 30 U EB IRV HATHDH
Bl Ba—T250REOERTHY ., BBREEIZ)HN D BRI A% iho
TIZ LW,

(6) model power plant &\ 9 FHLZF 7/ L1, candidate power plant 233 model 12725 & D T
HY ., RINOETNVERINT HZ LIXTE fﬁb\&%ié FrEETa LA RN
179 O TiX7e <, Tjointly with NTPCJ &9 K 91T, HFETITO 2T & &2FH L TITL LY,

(7) BAREY72 OIT 247 9 #ific \NWC@EE&%/A~%H$fﬁ$¢5%%%@oﬁhfﬁ
LW, FRICEMABROBIFEIC, BATHEZEZ T 2R TEIE, AEREEZX D,

(8) CDM IZ2oWTIX, 27 uY =2 bt OBEBEIHEMETE RN,

(9) TNETHONEEZRET H2DICTHFETIHE Y, £/o, HELETZ 2EMDL LV DE AR
ETHLOT, HEMMFICERATCTEAN Y0 =7 NeERT 52 & 2 NELRMT
ELTV, ZORITED ZENTERVNAETH S, JICA H CenPEEP bR Z 729 Z &
DEROEETHLLEEZTWD, ZOD, BENLREAZTELTWD Z & bRt#id~
TLERD,

2 WHAEM»SDOa A b

(1) BRI INE LB 2 HIZHT->Th, T TIENTPC THEML TWDHEIRY A~ (#x
XRA 7 —DIFPFILERBFATHHENI LRIV RN ZWEETIEX, 4% ED
Lo Y2 BRI TT _NEBHEICR DO TAFELEY, (27T BETIKIIHAET S LD
mZEHY,)

(2) SIW ITRBSELRENEFLE MM IZEEHT RXRENERHLDOT, WlellWica s b &
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ARERIR D KM S H L THIS L TWE W, (FO LI RBEXTIER L TH2EDbRWN
2, EFE1 (9) IZOWTIEHENRVWARA Y FTHLZOTHRITLTELY, & DRIZE
Ho,)

(3) 26 H (H) 14305325 NTPC Atk & O HEDLERH DM, FRiHIZAHE T HIVIXR
fazLoTneilE, YHORIZOWTREMRHZ Lz, (WERGHIITE > CHE A
LTIELWEDEZEHY,)

Ll
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ip NTPC A4k
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(Technical)
CenPEEP Agrawal £ > % —J | Bhartiya Iz > % —& . Subodh &5
JICA A [H RNHE, FRREME. HIIFE. sHEE. EMEE
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1 S/WZEIZKF 5 NTPC =2 A > K

(1) A RTHE, T TIZHEFICPI VAT AZHEALTEBY, OV AT LEN—ZX|ZLTH
FWEIZBDMHATIZLY, ICV AT ALBEAEVETE LTH, BA[INLFA
TWE 20,

(2) BAROWHZFET 5REFTOEREIX, CenPEEP & & HIEE L, B TOREAIZON
THAOBMHEM CRINSH &K E27-THE I L TIE LY, NTPC & LCik, AAMN
N, BENERMETHZLEEHEFL TS,

(3) BIfTZ TlE. Undertaking Indian side & Fl# 4L TV 5 A%, Z 41 % Undertaking NTPC side &
fEIE L. F£7-. Undertaking JICA side (FAAMIURIER C/P WHE DEF A EfkHE OWNR)
ZiBFE L TIZ LWV,

(4) BH%OWHIZONTIE, BHENLRD LN TS, NTPC MBYHIMERK L 7= EiEHE, JICA
WD ORER, WissEit (=), JCAOREBERIZKHTSH NTPC =2 A h%&E
TEITNTPC BT DM EN B D720, AN ENEZ I LICFED TNETZ,

(5) HADNSLED X ) iz 250 ET-o& 0 ¥ L0, NTPC O LD _RESEDO A
M, FTIEAARIITE, Hif2H8T5 2 EIXEETH D, MOP 28 NTPC TAEE L7
ABMBEZEIND LR LIFEELL RO T, NTPC 2 AR L7Z AWM B ARIZITIT S
K91z, NTPC BRI PHECTHARIZIRET 2BEHEZFH LI LEBZZLTWDH, 20X Hz L
WEATEEZR D, £, HEITTE CTHARIIIT-28HA. BARATOREIHEICOND —ED
FEEAS (RFRMLOEA, BERISEXIS2E) 2 BARMICHRE L T\ b,

(6) E=XV Tl (KAT7—, #—v7E) OFEEMEZM LS4, Workshop # &35 L T
ZOHEMNER L TN ZEE2HFFL TV D,

2 AEMM»SEDOa AL b

(1) JICAIFZZ N E TR 50 » EHT, L L TITK 400 BRIk SH 2 E L Tk
D, AROHWHDLREL T TROLEDLZ EIFLELS N EELZTND,

(2) BARIZIZ, 1 FMUNPLEENRDH STV AT AEREEZ L TEX TR zH, VAT AT
OWHINETERVR, AN =g b AT FURAZEUNCERT L LICLD, R
WEITAETHDH EFH X TV D,

(3) HARTOWHEIZDWTIZ, NTPC HEI TR TITO ZENAEETH L0 MRAZ LT, LV
Yl HIETCHEMBTHZ ENTE D LI ITHRF LW,

Lk
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FHFEHEES - NTPC

i NTPC CenPEEP
& CenPEEP Agrawal ¥ > % — | Bhartiya @Iz > % — . Subodh &
JICA & [ RNMHE., FPPEME. HIIFE, sHEE. (EMEE
N2

1 S/W RIZHY % NTPC =2 4 > b

(1) PIRREOHIMIZ, 24 » HE LT, 87 AHHZHRIZZNE CORERRAL E L HT,
ZORITAEROEMOEFIZLT MY MAEZEML TTLW, E7z, 24 » H OHIRHRN
BbooTh, A% LML THARNG DOIRITIMELZEZ TWHOT, i ZITHEFT LT
EF LW,

(2) BHICEARTOIMEIZEE L EZTVD, 24 7 AORMIC, 4 Ax4Ex10 B¥H TEMfi%z L
TIELV, BAROEHEBR TOMY AR, HEHL TWDEMIZONTFERW, £,
V=% 774 —DEITTTIZA Y FTHHEALTWOEMIZONWTH 73V T 1%
EFB70IcED X 572200 FTERL TWDDONFERZN, £EFICOWTIX, NTPC O
BAHTHENEDLRWA  ZOLETH HAENORFOEBE L ITRETRNOIENE T
DREHT RIS & BRA L 720,

(3) AMHHE=—A1F, RO 3 A—RAZHLT D,

O #h#E# (Efficiency Management 2 [A])
© @MWk (Performance Monitoring 1 [A])
@ TSR (Best practice for Overhaul 1 [A])

(4) BMIZONWTIE, A—I =tk 7 LVEVT—va b EMMLTUTLLY,

(5) MIMIZOWTHEZKRDOLHIZEEL, @l LTELL,

O  ZEH4 L. NTPC &0 9 fHf%k4 % i % T, Enhance Efficiency of Operating Thermal Power

Plant in NTPC-India] & L TIE LU,

Steering Committee D XFILFE )4 Tid72 <. NTPC B (Director Operation) & 7§ %,

CDM (2 2\ T iE, HERHILE, Executive Board ~DOFHNC b X ET 2 Frofi L T

LUy,

Al & e DREFZIT T 2=y Fbxf5 L 722D T, Plants/ Units & itfk L TIEL

[

OO BIHIESE TlX, Kick-off Workshop Z BT 2 = & ZFL# L TIE LV,

C/P WHE DHEEIZOWT JICA /b b HARRIBIFRIEBIC B S v 2 Z L 2fi#li L TiE L

[

BRF A TTARTE eV E LTH, BRREZOHEIMNH IIc >N TRaEEZFE L TIZ L

[

NTPC 7 ST 57 — 21250\, JICA fIDOFRFEH 2 HFE L TIZ LY,

(6) JICA \ZHIFEFT 2 W /153812 DU Tld, [Probable area of cooperation with JICA| &\ 9 3C#E
IZELOTVLHDT, ZRLTIELYY,
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©

2 HEMMLD= AL |
(1) BARRAEOHIMZ 24 » AICTHZLICHOVWTIHERDDLI LEEZDLIOT . ELRYBFIL,
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A AMIBILRE & ik a LT2uy,
(2) BATOHMEIZ DWW TiE, NTPCHMH PR TOER L 1%, EXNCEHFLREHT L2005

ELIEDI ARV, BAMBIREEEIZIZ, AREM O & AFHHE O EHEHIZ OV CTHEGR
L7=vy,
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EEFICESTLELT—as B

I I

Brief Introduction of Coal-Fired

Thermal Power Station in Japan
(Hokkaido EPCO Case)

JEPIC-ICC
Japan Electric Power Information Center, Inc.
International Cooperation Center.

Copyright w Hokkaido Electric Power Co, Japan Electric Power Information Center. 2007

| —
Topics

1) Outline of Hokkaido Electric Power Co

2) Location of 3 Coal-Fired PS

3) Thermal Efficiencies of 3 Coal-Fired PS

4) Example Of Improving Thermal Efficiency @
5) Example Of Improving Thermal Efficiency @
6) Periodical Inspection

7) Organization of Thermal Power Dept

8) Organization of PS

Copyright w Hokkaido Electric Power Co, Japan Electric Power Information Center. 2007
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B Outline of Hokkaido Electric Power Company (HEPCO)

Installed Capacity (GW)
Total:6.5GW.

= Hydro
) © Thermal

say I Nuclear

Source : Hokkaido Electric Power Company Sustainability Report 2007

B Location of 3 Coal-fired Thermal Power Stations

Sunagawa Power Station(Domestic Coaty*

250,000kW

& vogrshan

Naie Power Station(Domes

350,000kW

Sapporo (Capital C'1¥ in Hokkaido)

/o

ic Coal)

EIhprnis

145U EES poles

Tomato-Atsuma Power Station( Imported Coal )

Source : Hokkaido Electric Power Company Sustainability Report 2007
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|

B Thermal Efficiencies of

3 Coal-fired Thermal Power Stations

Plant Installed Start | Age Plant Plant Boiler type Fuel
Name Capacity Year Efficiency Efficiency
(MW) (Design) (Average
Record)
No.3 125 | 1977 | 31 37.4% 38.6% Drum
Sunagawa S S
No.4 125 | 1982 | 26 39.2% 40.4% Once-through Domestic Coal
Nai No.1 175 | 1968 | 40 39.3% 38.3% Drum
aie
No.2 175 | 1970 | 38 39.4% 38.3% Drum
No.1 350 | 1980 | 28 39.4% 38.1% Drum
- Imported Coal
Tomato- INo.2 600 | 1985 | 23 | a19% 41.1% Once-through | "
No.4 700 | 2002 6 44.2% 44.9% Once-through

Copyright w : HEPCO: Hokkaido Electric Power Company

| e

*Negative Mismatch Start Up of Steam Turbine

—first stage Inner metal T > main steam T

*Review of Drum temperature rising rate
*Review of Boiler Clean Up time (Once-Through)

-Low O, boiler operation

—contribute to decrease the load of FDF,IDF

B Example of improving thermal efficiency @
(Operation Side)

@®Reduction of Start up Loss

@®Reduction of Self Electricity Consumption

Copyright w : HEPCO: Hokkaido Electric Power Company
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o
BMExample of improving thermal efficiency @

(Facility Side)

Unit(year) Contents of Remodeling Improved efficiency

) *Adopting new nozzle for Turbine efficiency
Naie 1 (1981) middle pressure turbine, 44.43—45.72%(up by 1.29%)

. *Adopting new nozzle for Turbine efficiency
Naie 2. (1980) middle pressure turbine. 44.35—45.44%up by 1.09%
Tomato- =Changing into High Performance Turbine efficiency
Atsuma 1 Turbine Blade 44.35—45.25%up by 1.1%
(1992)

-Expanding Heat Exchange Area Boiler efficiency 87.66—89.21%up
Tomato- Of RH by 1.55%)
Atsuma 1 —Reducing gas recirculation flow Unburned matter reduction
(2002) and then decrease an unburnd 12.5—6.4%down by 6.1%
matter

Shiriuchi 1 -Boiler Chemical Washing _ Boiler efficiency improvement
(2002) Recovery of Heat absorption of 87.3—88.7%up by 1.4%

Furanance

Copyright w : HEPCO: Hokkaido Electric Power Company

I o
M Periodical Inspection

* Requlation (Electric Utilities Industry Law)

Boiler :

Every 2 year

fulfill certain conditions)

Turbine : Every 4 year

(Allowed to extend the interval up to 4 years if we

=

« HEPCO'S Basic Inspection Interval

Large Scale Maintenance : Every 4 year (Boiler/Turbine)

Interim Maintenance : Once Between Large Scale Maintenances

L.S.M .M L.S.M
A A >

Copyright w : HEPCO: Hokkaido Electric Power Company
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LU A

B Organization of Thermal Power Dept

Head office, Sapporo Hokkaido

UL AR U
Copyright w : HEPCO: Hokkaido Electric Power Company

| -

B Organization of Power Station

Management staff ‘

Generation Section |

Operation staff ‘

Manager
Deputy General Affair Staff ‘
manager
Machinery staff ‘
General Maintenance
manager Section Manager :
Electrical staff

Environment Engineering Staff

Environment
—— Engineering Section
Manager

Environment Facility Staff ‘

Copyright w : HEPCO: Hokkaido Electric Power Company
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Material

| e

BMLayout of Tomato-Atuma Thermal PS (Imported Coal)

Copyright w : HEPCO: Hokkaido Electric Power Company
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B Measure for Environmental Conservation

Copyright w : HEPCO: Hokkaido Electric Power Company

I_ I
B Operation Work

» 5-Operation Groups (A,B,C,D,E)

* 4-Shift, 3-Rotation, 1-Shift — Day Off

22:00 8:00 16:00 22:00

Shift 1 Shift 2 Shift 3

Patrol A A A

Each shift conducts 1 patrol
Specific patrol is done at the end of shift case by case

* 1 group works day time for 1 month by turns
—Mainly doing daily maintenance during that period

Copyright w : HEPCO: Hokkaido Electric Power Company
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B Central Control Room (Tomato-Atuma Unit No.4)

Copyright w : HEPCO: Hokkaido Electric Power Company

Thank you for your
attention

JEPIC-ICC

URL : http://www,epic.orjp
BIsIoIlsEtEaR  himizu Building, 15-33, Shibaura 4—chome,
IWiidato—ku, Tokyo 108-0023, JAPAN
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SCOPE OF WORK
FOR
THE STUDY
ON
ENHANCING EFFICIENCY
OF
OPERATING
THERMAL POWER PLANTS
IN
NTPC- INDIA

AGREED UPON BETWEEN

THE MINISTRY OF POWER, GOI,

NTPC Limited

AND

THE JAPAN INTERNATIONAL COOPERATION AGENCY

Delhi,  October 31, 2008
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Mr. D K Agrawal
General Manager
NTPC Limited
India

MR hor—s
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India Office

Japan International Cooperation Agency(JICA)
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L INTRODUCTION

In response to the official request of the Government of India, the Government of Japan decided to
conduct the Study for Enhancing Efficiency of Operating Thermal Power Plants in NTPC-India
(hereinafter referred to as "the Study") in accordance with the relevant laws and regulations in force in
Japan.

Accordingly, the Japan International Cooperation Agency (hereinafter referred to as "JICA"™), the official
agency responsible for the implementation of the technical cooperation programs of the Government of
Japan, will jointly undertake the Study with the authorities concerned of the Government of India.

The present document sets forth the scope of work with regard to the Study.

1. OBJECTIVES OF THE STUDY

The objectives of the Study are:
1. to improve efficiency of coal-fired power plants per unit of electricity produced from coal-fired power
plants through intensive studies of efficiency improvement,
and
2. to transfer relevant skills and technologies to NTPC Limited (hereinafter referred to as “NTPC”) to
achieve the first object by adopting approach of acquisition, demonstration, dissemination and system
to sustain the same.

OI. STUDY AREA
The Study will cover NTPC’s coal-fired power plants.

IV. SCOPE OF THE STUDY

In order to achieve the objectives mentioned above, the Study will cover the following items. All works
will be done by the JICA study team in collaboration with the Ministry of Power (hereinafter referred to
as “MOP”) and NTPC.

1. Review of Past and Present Efforts on Energy Efficiency
The JICA study team shall refer plan and achievement to date in Japan for efficiency enhancement in
coal-fired power plants to Center for Power Efficiency and Environment Protection (hereinafter referred
to CenPEEP) . The JICA study team shall discuss with CenPEEP current activities for efficiency
enhancement including activities by donor agencies.

2. Selection of Candidate Power Plants for the Study

(1) Nomination of candidate power plants
The JICA study team shall consult with NTPC on the nomination of candidate power plants taking
into consideration plant conditions, such as plant reliability and data availability, capacity size, and
eagerness for efficiency enhancement after the kick-off workshop.

(2) Selection of candidate power plants
The JICA study team shall conduct site survey of the nominated power plans to select candidate
power plants for the Study jointly with NTPC.

(3) Collection of additional data
The JICA study team shall collect additional data to the extent it is available, such as plant
specification, plant design data, control & instrumentation configuration, historical operation data,
record of overhaul maintenance including data/information of original equipment manufacturer
(OEM), and reports on performance monitoring/testing, etc.

3. Preliminary Study and Preparation of Work Schedule
(1) Preliminary analysis

The HCA study team shall conduct preliminary assessment of the operating condition of the candidate
power plants by analyzing the data collected in the 2(3) above and identify main issues to be addressed.
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(2) Preparation of work schedule
The JICA study team, consulting with NTPC, shall prepare a detailed work schedule for each of the
candidate power plants to execute performance diagnosis and to make plan for measures.

(3) Establishment of counterpart team and OJT with NTPC
NTPC shall set up a team of counterpart personnel from candidate power plants and CenPEEP
(hereinafter referred to as “the C/P team™) so that the JICA study team will provide on-the-job
training (OJT) on enhancing efficiency. The JICA study team shall determine how to perform OJT
with NTPC including the C/P team.

4. Performance Diagnosis at Candidate Power Plants

(1) Plant performance diagnosis
The JICA study team, together with the C/P team, shall conduct a sequence of performance
diagnosis at the candidate power plants using current technologies being followed in Japan to
identify root causes of efficiency deviation from the design values.

(2) Review of O&M practice
The JICA study team, together with the C/P team, shall review the records of operation &
maintenance and identify the root causes of reduced efficiency attributable to the operation and
maintenance practice in the candidate power plants.

5. Measures at Candidate Power Plants
(1) Improvement in equipment performance through - repair, replacement and
refurbishment
The JICA study team shall examine efficiency deterioration of plant equipment, and prepare a plan
to repair and replace equipment to recover and/or upgrade the efficiency. This also includes
demonstration of performance diagnosis.

(2) Improvement of O&M procedure
The JICA study team shall analyze the operation & maintenance practice and assess measures for
improvement of operation & maintenance procedure in the candidate power plants.

(3) Preparation of CDM Application
The JICA study team, in consultation with NTPC, shall prepare a project development document
(PDD) for Clean Development mechanism (CDM) application of the measures of 5. (1) and (2) .

6. Cost Estimate, Economic and Financial Analysis
The JICA study team shall estimate the cost to implement the measures of 5. (1) and (2). The team shall
examine economic and financial viabilities to implement the measures and prepare implementation plan
for each of the candidate power plants.

7. Development of Guideline and Manual
The JICA study team shall reorganize the various outputs obtained during the process of the study on
the candidate power plants, and integrate the output into a form of unified guideline and manual.

V. SCHEDULE OF THE STUDY

The Study will be carried out in accordance with the schedule as attached in the Appendix. The schedule
is tentative and should be finalized among NTPC and the JICA study team during the first work in India
by the team. The schedule could be modified when NTPC and the team agree during the course of the

Study.

VL REPORTS
JICA shall prepare and submit the following reports in English to MOP and NTPC.

1. Inception Report:
Thirty (30) copies, at the time of commencement of the Study
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2. Progress Report :
Thirty (30) copies, within ten (10) months after commencement of the Study
3. Interim Report :
Thirty (30) copies, within fifteen (15) months after commencement of the Study
4. Draft Final Report:
Thirty (30) copies, within twenty two (22) months after commencement of the Study

NTPC will provide JICA with its written comments within one (1) month after receipt of the Draft
Final Report.

5. Final Report:

Forty (40) copies and three (3) sets of CD-ROM within half (0.5) month after receipt of the
comments on the Draft Final Report.

VIL UNDERTAKINGS OF THE GOVERNMENT OF INDIA

I. To facilitate the smooth conduct of the Study, the Government of India shall take necessary measures:

(1) to permit the members of the JICA study team to enter, leave and sojourn in India for the duration
of their assignments therein and exempt them from foreign registration requirements and consular
fees;

(2) to exempt the members of the JICA study team from taxes, duties and any other charges on
equipment, machinery and other material brought into India for the implementation of the Study:

(3) to exempt the members of the JICA study team from income tax and charges of any kind imposed
on or in connection with any emoluments or allowances paid to the members of the Team for their
services in connection with the implementation of the Study;

(4) to provide necessary facilities to the JICA study team for the remittance as well as utilization of
the funds introduced into India from Japan in connection with the implementation of the Study.

2. The Government of India shall bear claims, if any arises, against the members of the JICA study team
resuiting from, occurring in the course of, or otherwise connected with, the discharge of their duties in

the implementation of the Study, except when such claims arise from gross negligence or willful
misconduct on the part of the Team.

3. NTPC shall act as counterpart agencies to the JICA study team and also as coordinating bodies with
other relevant organizations for the smooth implementation of the Study and for counter part training in
Japan, on behalf of the Government of India.

4. NTPC shall, at its own expense, provide the JICA study team with the following, in cooperation with
other organizations concerned.

(1) Security-related information and measures to ensure the safety of the JICA study team.
(2) Information and support to obtain medical service.

(3) Available data and information related to the Study.

(4) Counterpart personnel.

(5) Suitable office space with necessary equipment at NTPC and/or MOP. And,

(6) Credentials or identification cards.

5. NTPC shall, as the executing agencies of the Study, take responsibilities that may arise from the
products of'the Study.

VII JICA UNDERTAKING
For the implementation of the Study, JICA shall take the following measures;
1. To dispatch, at its own expense, JICA study team to India. All the expenses of JICA team will be
borne by JICA.
2. To pursue technology transfer to India counterpart personnel in the course of the Study.
3. Not to share NTPC data (which NTPC may consider as ‘commercially sensitive’) with any third party

in India or Japan.

| T N
o
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IX. CONSULTATION
MOP, NTPC and JICA shall consult with each other in respect of any matters that may arise from or in
connection with the Study.

Appendix I: Tentative Study Schedule

Appendix I1: Division of Technical Undertaking

Appendix-111: Record Notes of Discussions dated May 30, 2008 between NTPC and JICA
Project Preparatory Study Team

Appendix-IV: MOM dated May 30, 2008 agreed upon between NTPC and JICA.

b Upe
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Appendix-III

Record Notes of Discussions with JICA Proiect Preparatory Study Team on Proposal

on ‘Enhancing Efficiency of Operating Thermal Power Plapts in NTPC - India’

Dated 15" - 28" May, 2008

(1) Background of Discussions:
i} .As part of India Japan Energy Dialogue, Ministry Of Power (MoP) submitted a

formal proposal to Govt of Japan to setup a ‘Centre for Excellence for Efficiency
(CEE)’ in NTPC and establish Strategic Monitoring and Assistance Remote
Terminus (SMART 24X7) at central location.

if) Further, a study team on cooperation on electric sector from JICA visited MOP,
NTPC Corporate, power plants at Badarpur & Dadri in February 2008 and had
discussions at various levels. »

i1} JICA communicated to MoP by letter dated May 6, 2008 for visit of JICA Project
Preparatory Study Team (hereafter referred to as ‘JICA Team’) from May 15, 2008
onwards, for discussions on the project proposal with NTPC.

iv) During the discussions, JICA has submitted an alternate proposal to NTPC on
‘Enhancing Efficiency of Operating Thermal Power Plants in NTPC— in India’ in
place of earlier proposal of SMART. On persuasion of NTPC and Mop for
SMART proposal in different meetings, JICA Team has shown their inability to
provide the same and requested to consider the alternate proposal. Keeping in view
the inability expressed by JICA to meet the original proposal requirement, MoP
suggested to explore the alternate proposal.

(2) The following meetings have taken place to discuss the alternate proposal and its
contents:

i) Meeting between NTPC and JICA Team on May 15, 2008 and May 23, 2008

ii) Meeting between MoP, JICA Team and NTPC on 22" May 2008

iii) Visit of JICA consultant to Dadri on May 17, 2008

iv) Visit of JICA Team led by Deputy Director General, Industrial Development
Department, JICA to Ramagundam STPS on May 24, 2008.

v) Meeting between JICA Team and NTPC on 26" May, 2008 at NTPC-SCOPE.
Meeting held with CMD, Director (Operations) and Director (Technical) on

original and alternate proposal.

F oA
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(3) On the alternate proposal,’during the discussions, both JICA Team and NTPC strongly
feel that counterpart training (training of NTPC engineers at Japan utilities) is one 6f
the important constituents of the program. However, due to procedural issues JICA
Team suggested that a separate application is required to be moved by NTPC and
submitted to MoP for further prbcessing. JICA Team stated that on receipt of
application from MoP, they will strongly take up with Govt of Japan to adopt the
request as it is important component of the program. JICA Team will also ensure that
the time of training matches with study program.

(4) The JICA team has incorporated other suggestions of NTPC in alternate proposal as
best as can be done along with ‘Scope of Work (SOW)’ document. The SOW is to be
signed by NTPC, MoP and JICA.

(5) The final proposal has been reviewed by NTPC. The study provides NTPC to acquire
Japanese practice and technology in O&M of the c¢oal fired power plant.
Customization and dissemination of the acquired technology and practices is provided
through Workshops / seminars / demonstrations during the study. Accordingly, the
proposal is found to be useful.

(6) As per the schedule, which is a part of SOW, the program duration is for 24 months.
JICA expects the program to commence from November 2008.

(7) The mutually agreed proposal in the form of ‘Minutes of Meeting (MOM) for the
Study en Enhancing Efficiency of Operating Thermal Power Plants at NTPC-
India’ has been jointly signed by JICA & NTPC and enclosed herewith.

The proposal is submitted for consideration of MoP.

ey s, et

D. K. Agrawal

GM (CenPEEP) Team Leader
NTPC Project Preparatory Study Team, JICA
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MINUTES OF MEETING
FOR
THE STUDY
ON
ENHANCING EFFICIENCY
OF
OPERATING
THERMAL POWER PLANTS
IN
NTPC-INDIA

AGREED UPON BETWEEN

NTPC Limited

AND

THE JAPAN INTERNATIONAL COOPERATION AGENCY

Delhi, May 30th, 2008

\A:w\ﬂ’ “”1-,» Jo? %LWV() 4%63(%0

Mr. D.K Agrawal

General Manager, CenPEEP
NTPC Limited

(NTPC)

Ms. ADACHI Fumio

Team Leader of the Project Preparatory Study Team

Japan International CooperationrAgency
(JICA)
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Appendix-1V

The Government of India officially requested the Government of Japan to implement the Study for
Enhancing Efficiency of Operating Thermal Power Plants in NTPC-India (hercinafter referred to as “the
Study”) in August 2007. In response to the request, the Project Formulation Study Team (hereinafter referred
to as “the Team”) organized by the Japan International Cooperation Agency (hereinafter referred to as
“JICA™) was dispatched and had a series of discussions with the authorities concerned of the Government of
India and NTPC Limited (hereinafter referred to as “NTPC™) from May 14th to June 4th, 2008 (List of
Main Attendants from JICA and NTPC is shown in Aitachment ),

The discussions were conducted ih a cordial atmosphere and both partics agreed to record the

following points as summarized conclusions of the discussions between NTPC  and the Team.

1. Basic Mutual Understandings

India’s power demand is rapidly increasing, and power generation capacity, which is presently
above 135,000 MW, 1s planned to increase to 212,000 MW by 2012, and 425,000 MW by 2022. Around 66%
of the present capacity is based on thermal, and coal is considered to remain dominant source in future also,
making full use of coal that is abundant in India. Enhancing efficiency of operating existing thermal power
plants is largely expected to meet power demand along with increasmng power generation capacity. That will

also lead to global greenhouse gas emission reduction. Considering the present power generation efficiency,

there is potential available for improving efficiency.
It has great significance that NTPC and JICA will collaborate for enhancing power generation

cfficiency in India since Japanese technology to realize high power generation efficiency will contribute to

India’s power sector, and alleviation of global warming,

2. Agreement of Draft Scope of Work
Based on the above mutual understandings, both parties discussed detailed contents of the Study

and reached an agreement on the draft Scope of Work as Attachment [I.

3. Title of the Study
Both parties agreed that the title of the Study shall be “The Study for Enhancing Efficiency of

Operating Thermal Power Plants in NTPC-India”

4. Understanding of the Draft Scope of Work
The Study is aimed at efficiency enhancement of existing coal-fired thermal power plants in India,

thereby leads to the reduction of global greenhouse gas emission in thermal generations. Power plant
operation and management system, which have helped Japan to accomplish records of high efficiency In
operating thermal power plants, is the main focus area in the technology transfer of the Study.

Several power plants will be selected as candidate power plants as case study for the ‘Study’ to
practically demonstrate varnious technologies and practices to the [ndian counterpart personnel, such as for

plant diagnosis, O&M systems review and preparation of measures for recovery of power generation

]

W;i/
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efficiency. Application to CDM schemes will be initiated to utilize the resultant carbon emission reduction by
the measures. JICA study team shall also prepare a Project Development Document (PDD) and shall make
presentation to Executive Board of the Clean Development Mechanism, if required. Finally, economic and
financial viabilities of the planned efficiency enhancement measures will be evaluated for each of candidate
power plants.

Capacity development will be emphasized during the whole process of the Study both on the job, at
workshops and seminars and training in Japan. The outcome of the technology transfer will include

compilation of standard manuals and guidelines on efficiency enhancement for future use for all related

parties in Indian thermal power peneration sector.

5. Candidate Power Plants / Units
How many and which power plants / units will be candidate ones (hereinafter referred to as

“candidate plants”) will be decided between NTPC and the JICA study team after kick-off workshop during
the first work in India by the team.

Both partics agreed that the number of candidate plants should be around three (3).

Both partics also agreed along with the statement of candidate power plants in the draft Scope of
Work that candidate plants should be selected from power plants which are reliable or periodically collecting
data to conduct performance diagnosis, that carididate plants should be selected in a balanced manner from
power plants which were built in 1980s, around 1985, or in 1990s, and that candidate plants should be

selected from power plants which are interested in Japanese power generation technology.

6. Demonstration of New Practice and Technology
The JICA study team will demonstrate Japanese practice and technology that will contribute to

enhancing NTPC’s power generation efficiency during the Study. Equipment and tools will be brought from
Japan, as mutually agreed, for this purpose on returnable basis. Such new technologies could be , for
example, study of critical problems of boiler, on line life assessment of boiler and turbine components,
diagnosis technologies, application of high efficiency turbine blade or nozzie, any other arca of corcern ,
operation and maintenance tools and systems including overhaul. NTPC counterparts and the JICA study

team will discuss and decide the target technologies during the first work in India by the JICA study team.

7. Institutional Framework for the Study
Both parties agreed to organize a steering commitiee and counterpart teams as shown below.

(1) Steering Committee
The function of steering committee is to ensure smooth collaboration among relevant organizations

of the Indian side and the JICA study team and to monitor the progress of the Study.
The commitiee will be chaired by NTPC Director (Operation). The committee shall be composed
of representatives from NTPC, candidate plants, and the JICA study team CenPEEP will coordinate the

2
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committee. The first committee will be held to confirm the contents of Inception report prepared by the JICA

study team at the time of commencement of the Study. Similarly committees will be held to exchange views

on Interim report and Draft Final report.

(2) Counterpart Teams
To conduct the Study smoothly and efficiently and to realize technology transfer to people in

related institutions in the course of the Study, counterpart teams shall be organized by NTPC. Several
counterpart teams may be established according to each of the following themes. Members shall be
composed of right persons from candidate plants and NTPC headquarters including CenPEEP. Counterpart
teams are expected to work together with the JICA study team to receive on-the-job training in Japan and in
India and to offer adequate information and data to carry out the Study.

a. Diagnosis of power plant and preparation of measures to recover efficiency

b. Review of O&M practice and preparation of measures fo recover efficiency

c. Preparation of CDM application ‘

d. Economic and Financial Analysts

8. Workshops
Each counterpart team and the JICA study team will hold workshops other than on-the-job training

so that all members of each team can acquire skills and knowledge systematically, share information they
will obtain during the Study, and make necessary decisions.

The FCA study team will conduct a kick-off workshop to NTPC counterparts at the beginning of
the Study at India The JICA study team will make presentation levels of efficiency achieved in Japan, and
technology & practices in use to achieve these levels. Further, workshop will focus on how to sustain the
efficiency through O&M skills, technology, and so on in NTPC power plants. After that presentation NTPC
and the JICA study team will jointly list up practices and technologies that will contribute to enhancing
NTPC’s power generation efficiency, and then select candidate power plants to transfer such practices and
technologies. ‘

Aside from the kick-off workshop, workshops are expected to be held every time during each work
in India by the JICA study team as shown in the Tentative Study Schedule attached to the draft Scope of
Work. The details of when and where workshops will be held will be discussed at the first steering
committee during the first work in India by the JICA study team. Members of counterpart teams might
initiatively be lecturers at some warkshops, in addition to Japanesg lecturers ,  so that they will demonstrate

they have acquired skills and knowledge.

9, Technology Transfer Seminar
Technology transfer seminar will be held once or twice other than workshops. Seminars aim at

sharing skills and knowledge with people beyond counterpart team members. The JICA study team shall
develop guidelines and manuals for enhancing power generation efficiency as described in the draft Scope of

Waork. The guidelines, manuals and various outputs counterpart teams and the JICA study team will wrap up

3
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might be introduced at seminars. The details of when and where how many technology transfer seminars will

be held and who should be invited will be discussed at the first steering committee. Members of counterpart

teams might initiatively be lecturers at seminars.

10. Study Schedule
In order to identify concrete measures for enhancing efficiency and to let the measures taken into

NTPC’s annual plan even during the Study not waiting for the conclusion of the Study, the schedule from

performance diagnosis to workshops and seminars shall be hopefully planed in time of season of drafting

annual plan.

11. Counterpart Training
(1) JICA would conduct on the job training it India during the Study. NTPC requested JICA for training of

NTPC counterpart team at Japan’s utilities also. The training in Japan is expected to expose NTPC team
to Japanese practice and technology in efficiency enhancement through observation of operation and
maintenance activities such as performance test etc. Both NTPC and JICA strongly feel that this training
is one of the important constituent of the program. JICA informed thal a separate application is required
{0 be submitted by NTPC through MoP for further processing. JICA will ensure that the time of training
matches with the study program and they will strongly take up with the Govt of Japan to adopt this
request as it is important component for success of the program.

(2) The numbers of training programs are as shown in tentative schedule attached to SOW. Flcld and

duration of the training in Japan shall be discussed and mutually agreed to-after the commencement of

the Study.

12. Technical Cooperation after the Study
The Team explained that JICA could not commit anything about technical cooperation after the

Study now because budget for each of cooperation is allocated after receiving request on the cooperation and
also it is the Government of Japan that decides which request should be adopted. The Team also explained
that JICA would tell the JICA study team to identify during the Study suitable technical cooperation area
after the Study and to consult with MOP, NTPC and JICA. NTPC responded that if it finds identified
recommendation as useful, it would request Govt of Japan through MoP to adopt the same and JICA will

recommend the Same to Govt of Japan for consideration.

13. Undertakings of NTPC Side

(1) Budget allocation
The budget for NTPC counterpart personnel related to the Study will be borne by NTPC..

(2) Office space
Office space with enough office furnishing for the JICA study team to implement the Study shall be

4
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provided by NTPC.

(3) Information/data offering
NTPC shall provide the JICA study team with information/data necessary to carry out the Study. The

Team requested NTPC to provide information/data described in 2. (3) of the draft Scope of Work.
NTPC responded that it would provide such information /data at time of selection of candidate power
plants to the extent it is available And JICA tcam restated diagnosis of power plants cannot be

conducted without information / data provided.
(4) NTPC will not share with third party any data availablc from Japanese institution during the study.

14. Undertaking of JICA Side
For the implementation of the Study, JICA shall take the following measures;

(1) To dispatch, at its own expense, JICA sty team to India. All the expences of JICA team will be borne
by JICA.

(2) To pursue technology transfer to India counterpart personnel in the course of the Study.

(3) Not to share NTPC data (which NTPC may consider as ‘commercially sensitive’) with any third party in

India or Japan,

15. Procedure before Implementation of the Study
Some procedures as follows should be taken before the Study starts.

(1) Preparatory study for finalizing the scope of work for the Study, if necessary.
{2) Signing the scope of work by representatives of both parties (Ministry of Power, NTPC and JICA).

Attachment I: List of Main Attendants
Attachment II: Draft Scope of Work
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List of Main Attendants

NTPC Limited
Mr. R.S Sharma, CMD
Mr. Chandan Roy, Director (Operations)
Mr. R K Jain, Director (Technical)
Mr. D K Agrawal, GM (CenPEEP)
Mr. Pankaj Bhartiva, AGM (CenPEEP)
Mr. Subodh Kumar, Sr. Manager (CenPEEP)

JICA Project Preparatory Study Team
Ms. ADACHI Fumio. Tear Leader
Dr. NIWA Akira, Technical Cooperation
Mr. FURUKAWA Shuji. Thermal Power Plant
Mr. HANAOKA Hiroshi, Thermal Power
Mr. TAKADA Kenji, Study Planmng

JICA India Office
Mr. Subroto Talukdar, Senior Program officer
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