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PLF Plant Load Factor BaILEES
) AV RBIV AT LEES
Power System Operation Corporation
POSOCO i PGCIL 2HE T DEERAET, A~

K 5 #1[X.» LDC & NLDC THER
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Pre-FS Preliminary Feasibility Study Fhig FAT TR A (KL AR — 1)
MEMREEY 7 by =T Ny r—
PRM Plant Resource Manager .
v
PTL Power Links Transmission Limited RU—V v EBR
[R]
Renovation and Modernization / .
R&M/LE . _ SfE (L fRAk) 12X 2 FHmtiH
Life Extension
RISC Reduced Instruction Set Computer RISC 7'mt& v
[s]
South Bihar Power Distribution Company o
SBPDCL - R B/~ — L B A A
Limited
SC Super Critical HEERSE R K178 EET)
SCCL Singareni Collieries Company Limited Singareni fREFLEA L
SCR Selective Catalytic Reduction RS i A
SEAC State level Expert Appraisal Committee INEREE SO BRI Z B
SEB State Electricity Board JNFE 71 )R
State Environment Impact Assessment o
SEIAA . PN BR B 5 RS E A )
Authority
SERC State Electricity Regulatory Commission INEHZ RS
SIL Safety Integrity Level BEA T T VT 4 LL
SIS Safety Instrument System HRFHEL AT L
SLD Single Line Diagram BRE R
SOE Sequence of Event A R hREERk
SPCB State Pollution Control Board PN B R
SS Substation PACEAT
' ' , AT T TFE
STEAG Energy Services (India) Private .
STEAG o (No.8/9 == hDOF—F—RAxT
Limited s
vETaryg o)
SWAS Steam and Water Analysis System KB S AT L
[T]
Tie-Tr Tie Transformer (ie.440kV/220kV) HS AR LSS
TL Transmission Line EFEM
TMCR Turbine Maximum Continuous Rating A — B R KR
TOR Terms of Reference FIEE(EIA)
Tr Transformer KEDR
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Transf. Bus | Transfer Bus R 8 Rl

TPS/TPP Thermal Power Station/Plant KII3EEFT
(U]
UPS Uninterruptible Power System AT RIUILE
USsC Ultra Super Critical Ha & WA (AR K T3 ERT)

UTPCC ICJ:;:; itte(;l“errltory Pollution  Control e
(W]
WS Water Intake System KA

JUME R A

xXiv




T 7 AF IR — K

TUNE Rt

XV



T 7 AF IR — K

KR T4 > REE N— VNN T 0 = K TR BT i ar 35 3 SNt | 2 4% D Hl =4 [ 1E i E
et 22]) OFEROMER, TERFETH D 250 MW HRE FEA R AR Z. 660 MW HEER
RIERRE ORI FEE TH H Z & sl Lz, EfiR & LCTiE, BRI TED No. 10 2=
N EEER T Hh (250 MW BEEEARUE ) | JEET U 7 No. 8/9 = MBI R E STz,

e
1 E=

AV RE AT T4 BHETD) en—ilid, 1) BORMLTHERAMNDOOE S L X
NTWAHD, ITFTRERENBRE LS, [ B 2011-2012 4 GDP #RF AR RIX
6.9 % THLDIZKL, EN—LMTIL13.1 %ITEL TWD,

2O LEEERBEREDE > RHZHH DD EHA v 7 T OEITBEN-SWNTE LT,
2010 £E. 4 A 725 2011 45 A oMW T, B — 7 Br D8 HEE 3N 122, 287 MW (2xF L T,
HEAEHE DY 110, 256 MW TH D <A 72 9.8 %, BHEIZDOWTH, F5ZEA 8,610 /& kWh |2
KLU CHERGAY 7,880 fE kWh TH Y, ~AF A 8.5 % & REMNEL TS, 2012 4FI2i
—7 U —o b s T A IS btofkﬁ@ﬁﬁﬁﬁﬁibkm®5ﬂ%ﬁzé6FA
UbICEE 5252 L Lrolc, BARNRITHRABHSMEL 2> T D,

2O LR D 20, A > FEBUFIZE 12 IREZEEIFHEIC W T, FlERREE &
& 88, 537 MW DE LIS HE ) OMELR Z 5HE L CTWD 3, Z DO T/NT 7 = K IJFEERT O EF
L7 No.4/5 (50 MW x 2) {2z, #7212 No. 10 (250 MW x 1) ZHaR+H 2L LT
77

L2rL7e3 B, fEskod 250 MW B g FUE A AN % BREHER - BREEART O CTE
N5 660 MV EBEEFREREICEXRZ D Z ENTE RV, TORERRAREMEIC SV T OMA
FARAARMIZ 2 SN, REBIZZNITSLHHDTH D,

2 FHEDOAE
KFEDOHNEIL, LLTD LBV,
(No. 10 == FHETFEHOMERE K OBERR T U 7 A ] /I HE 7R 2~ — X D RfERd
) EMBAHD 5> B, FEEHT TOHFMMFEOFHEOHERS, FH T RER I OFriE
(3) fAili b p D188 7 E
(@%ﬁﬁéﬁﬁﬁﬂEbEEm%®%E\%E%$®A$
(5) FEFEFTHE O MY - HE O
(6) /K - Eizkn+ﬂ?0>ﬁﬁmu
(7) IREES + PRAT 20 18 0D el
(8) BREE AL AL & S TH D HfERE
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3 (EMEHhOETE
A & LT, (a)No. 10 = MEFFEM, b)EEZY T, BZR=I T,
(d)No. 8/9 = Al 2 B F L7,

4 RWERRUBEY A ORI

REERIBOWR, LEY A ROBIEAT- 1, BERI VT, () BCRASH
T B AR (BLR « BB 7 L) SR O B A CHRA ST U 5 BN it
B BERH - BB HD D) 2 HEL. TREILERY A X5 R LT,

5 EERFIREIEHIMT

4 THEEt L7 BiiE R 4 . 3 TR E L7 BRI 35 2 LI K 0 (U DR
BAFERS GBI 2B E I I > TW DN E S el L7z, £oRER. (o Biik— U 7 &R
<. Lo 3 Al (a) (b) (d) TERNARETH D Z & figsd L7z,

£ R BB
it R AT AR

No. 10 === MR T iE
(a)No. 10 = NEER TEH 1. 2)

b) B k=]
(b) BfEZY 7 (3. 9

A A HE
(X 5)
AIRE

(6, 7)

() BtV 7

(d)No. 8/9 =  Fi{AIHzH

FEME LI TFOEBIZE Y, (@)No. 10 == M FEHMIZ H AR TEED H 2 3%tk
EBRT 5 2 L 2T 2,

=N
> No.8/9 == hDJKIEGDHHBGNEA TR A E 2 5L No.8/9 1=
N EERIBEEE L D X 5 7o il Ze HHIBUS IR CH L L B2 6D Z &
> Ath. NT U= KIPEETEERT 256 BEREORKEULIZHEN No. 10 2= v
K PEMAZIEH S s W nd b 2 &
> JICA OMfEFKE L THED 256, REAM~DORZBIZREKRAE T 20 ERH D Z
s

7272 L No. 10 == M, HADEHRLK I FEEATIZ & < RO DTN T O/
AT T AT ZEPRESND, FEEHTOERZED HI2H 70> TE, RSN
DFRAMER T ek 7 TR PR K% ONEBH % D A /7“}‘/2@ﬁ%ﬂj/\@ﬁﬂ)}?iﬁ,\g(vg@éo
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F1E HAEOHE

1.

1

AEOEE

AR BT, T4 BH) &92) - en—nglid, T EHREICAET 5, RN
DT v EHYIERM (7> &) BMED ZBW- L E S, (ABORESEMTH
5 Z &b MR LN D ALERLBOEE TR 5 28, T4 1 EORTITHREMN D
VDEDLENTND, LLAaRs, ImFEIERERENERE LS, 1) B2EO
2011-2012 4 GDP #EHF AR ZA 6.9 % TH D DITx L, E/N—/LMTIL13.1 %ITEL
T,

LILZRids, T4 BT 5 LIemERERREDE S RPIZH L b00, BHA v
7 T DENHEIGBENOWNTE LT, 201044 A5 2011 4 5 A oHIFEIcBW T, B—7
RFDFESIFRELNS 122, 287 MW %) U CHEKERE /)25 110, 266 MW &~ A F-2 9.8 % TH V|
BHEIZOWTH FEEN S, 610 & kWh (25 L THHAR23 7,880 fE kith &~ F 2 8.5 %
THOARRDEL TN D, 2012 FFliE=a—T U —odbiiig ¢ — HIC 72> TR
BB FENRELANDOSHEZHR 5 6 BAMU LICEELEX 5L EroTz, &
NARRITRA 72 = & 7> T b,

29 LR e T4 1 EBOFIEE 12 RIEZFEFHEIZIW T, BB %
Zam e 88,537 MW OENMAGRE/ OFELRZFHE L TWDH 3, Z£DOHTNT 7= kT3
BATOEMAL LT No. 4/5 (50 MW x 2) (ZfRZ, #721Z No. 10 (250 MW x 1) Z ek
HZ LTS,

Z OFHENCEBIT D 250 MW HEEESREAR A T —iX, IO TR TH D T~ i
RIEXEWRAA 7 — X 0BG RETH D, BENE - BrERNERL, B ERY
720 OHET 2P B D7 <L RBEEE R b B 57 L #REEAUER S i L TR
Hif, #FE CHAITH D,

2D, T4 ) BRI XV Sh R 2RI ERM OB LG LG R, No.4/b 2=
MZEEEDDRRE E L CYWIEHE L7z 250 MW HiEE FUER A 7 — O Ra%FHH 2 FLE L,
1] ETEEZEDHD 660 WkOHEGFERNT =y N YiZ TEMNITHE S TE
W, ZORBRATREMEIC O W CORBEELE N HAMIZ 2 Sz, AEBIZZITET
HHDTHS,
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1.2 SAEDEM

AREFIT, FTROMMEREEOEME L THRFTT 2720, Yvy=2 hods, HK
OWNEZ B L. 660 MW @G ERA R K IOERIZOWTOMMIFHELZ EiiT 5, B
IZIE, BED 250 MW x 1 OFFMI~7' ey =7 A #E (DPR: Detailed Project Report)
ZBHEIT, 660 MW F&IEDO LA T 7 b ZHUTHE D BERREH Ot i, BEOBHGMT
RPN ARE RS BT, Z a2 TR T D 4:fF, 3T rlaB a4 (FS: Feasibility Study)
EEMTABEOEEEHEICOWTRVMEDS Z LA BNET 5,

JUM B Rk 1-4



T 7 AF IV LR— K

1.3

SREM DB
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£1.31 BEDAUR b
K4 moy B
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W45/ KRR
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mr A WA 7 v — 7
MR
| AT,/ T ek ) R A2 2 .
2 | HEE Bk i;;;§é~v?iﬂ;@> A WA SR
e " ==
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o | s g | KR 2 B WA R
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AIE
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THL
(BN LA) e
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1.4 FRAEHZE
(1) BNERESE
FEhEHf 2013410 H 11 B (&) ~10 4 16 B (K)

HEOMEZ RTA BT v a r LAR— FOERK, VBT — g O KON
LoD e 24T > T,
(2) &1 RIBMEAE
1 RBIMERAE TIE, EN— N EXE R OANT U = K3 ETT 260 L, Bk
DLOMERS & . ENSITICLER G WmEINE LT,

xR1.4-1 F1REAMPEERE

B S

H%% B P % ST
(R~ A %)

1 WHITH (K) | - BB GER — mE — 7 —) 2y

s ATV a b MRS (JICA Bl FE AT
2 10 A 18H (&) | - BHFEITSE =
- STEAG tf #A4k#/jH

3 104198 (£) | - bk Sy

4 10H208 (A) | -BE (FV— — ) Al

ATV g LAR— MEERB (BSPGCL)

R I e 1=
6 104220 (k) NT D=
7 103230 OK) | . smapscaing NIy =
< BAMRERIC X AR IR IR
3 0A24 8 (K) | - LERFEHRINE A
9 10 H25 0 (&) N 7=
10 100A26H (L) | -BEH (RXTv= — L)) N
11 10H27H (A) | - &kEm N
12 10 H28 A (A) | -BSPGCL 75, XEIEHINE 20 wa
13 100A298 (k) | Ty TT o7 I—T7 107 HlE Al
" 10 A 300 (k) T T v I—T 47 (BSPGCL, JICA) =y

- BH# (N > FTU—)
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B 3675
H %% H & N 7 WAES AT
(FE~H %)
- MEEEHRIEE (STEAG #) PPN
15 104310 (K) BB (U — — k) HRENTH
16 11A1R &) - B8 (RH — &)
(3) EREZE

R c 2013411 A5 H (k) ~12 H6 H (&)

FEINTESE T,

] ETUE L7zif A fLi, 58

(5=
FEL X

(i OB TR, A —

A—~De7 V7 ENEAERFELREL. FTT7 M7 7 ATV LR— M2 i

O,
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(4) 5 2 RIRMAE
O WHBLHGE CIZEMNEECTRVEDT- RTI 7 77 A F AL LR— FE2HIZ, B
— VIR ELNAE~HIAT 5 & & BB R EZIT -T2,

x1.4-2 F2RFMAEBDRE

TR
H % H f& N P TS
(JE~H %5%)
17 12H 158 (H) | -B# W — k| — 7V—) T —
cBE) (FU— — Xh)
18 12A16H (H) | - K7 b7 74 F VR — MMEEFBT (BSPGCL) A lNva
< B R
19 12H17TH (K) | - NT o= KDREI ROk I58ERFT (NTPC) FhR s
20 12H18H (OK) | «Zv7Tv7I—7 122 (BSPGCL, JICA) v
21 2A 100 (k) | - BB (ShF - T—5—F—se) o
F——
BB (V—F—F——— T —) .
/\ o' Ny
22 124200 (&) BB (5 — — R BENTE
23 12H21H (&) | -BE) (kKHE — &)

(5) ENEEIEEAR
FhaHAR : 20134 12 H 24 B (k) ~20144 1 H 20 H (H)

o 2 IRBIHFHAS T, BSPGCL XV a0 - 7=FHEEZEIE L, 7 74 F /L LR — MIHL
D EDT-,

6) 774 FILLHR— FDIEE
201441 4200 (A)
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1.5 FAEDARE
1.5.1 FEORKMLEDS

NT U= KIPFEEFTICBW L, BUESLRFTE & LT No.8/9 = FBRERTTHY |
ZOVEMNZ No. 10 =~ k (250 MW x 1) &R TEHMPIHEINL TS, ZOXEE, BE
HTYTICHHENM LT No.4/6b = K (50 MW x 2) ORFELE INDHZ LIZhR>TW
DM, B TEMZE—GEMICNT U= K EFTOEN L OELTY 7 254 L. 660 MW
FB IS FUT R A DR FTREME IS DN T, BICAR—AWICBIT & E1T o 7, BARMIC
UTONEIZHOWTEET —Z OIELH ST | iéﬁ%ﬁﬁ%ﬁw\V477F%ﬂ
YR MITE L AARAENGEAEGEZRE 200, R ZRET U7 b Cal i 5% i
DELE TE D0 DR EIT - T2,

(B AN Y]

(1) No. 10 == FEHE PEHOMERR, KOBEERT U 7 OI1ED, EVaRIE A HE - L7
L COFRIHATHE R A — R DR

(2) BWEAED 5 B, FEITCOFFIHFHEOA DM, it rTaERE O FrE

(3) A DR E

(4) F&%E %@%ﬁﬁm%zga wEOHEE, HEFROANTF

(5) FEEHTAHE O - HIE O

(6) KPR - HX?kﬁ“ﬁ@ﬁ%@

(7) IR¥ESs « IRA R FHE I O s

(8) BREZALAACRE FIH DS

[[ENFAENZ]

(1) ENFEREEZBE E 272 660 MW B EEFUE %0 O & Zak Ak O E
(2) BRDARARETH DA, AlREICT DR HR

(3) FS TOR EFHELY #ED

1.5.2 FAZE - REEROERE

BIHGRA I L VR LR TRE U 7 KOS~ DL/ AT REMEIZ DWW TR, AR D
T — ISV TEBL L7,
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FIATTRERAR—ADRTE

RETAE

LA7 ™ hEEF AT AR

A 4

R - MEFY A RS DORE
2. EmEERst

AN—ZAREL
BRI ET RETE bR

BEAREICT AT Ay
DET

HETEHROERRUER N S —
[ZHH ¢ TRIA R BERR—R TERRERORE BRI D RERR i & K55, B FIRHED ED Bt REEEOER
DRE =
v VY
EREO T Y. (IERF hRERE. AERZT AN
# HEER BD R
v A A4 VY
TEBE. FREHRE. T -
BETR ]
BB ESE SO = REQRR A=
LA7 IR ED R DB Er
aE+

LAT7 I B - ERRREIBRDRE

T4—PETF A REATA~DREANERMVED

X 1.5-1

HE - REABRBEIO—
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B R

FT2E AVFENEIZ—DTIREEE
2.1 #EEIBAFEETE O E B L OAE AT T
2.2 Wt 2—otEk
2.3 EIBUR
2.4 ETFAOBUR &Rk & B
2.5 e N— LN OE AR

#2.1-1
#2.1-2
#2.1-3
#2.4-1

2.1-1
2.2-1
2.4-1
2. 4-2
2.4-3
2.5-1
2.5-2
2.5-3

® B X

5512 K 5 o Rt O® 7 & — 2 & OFER =BG

B 12 5 » FFHE IR P O PR R E R
2016 4L A R TARGERG &
2010 FEFE DFE I FTEI KT D ARG AR

T OTE & B
A1 v R OB PR

HRO 1R R
EAFBEOME Pea R ORI

GDP i3 & FERAE I DT
EN—UNEBHRT Ny R v TR ORE
EN— LI DB )
EN—AMORKREN O & Pfd
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228 AVFENEIZ-—DBRERE
2.1 BOARFATEOERMAATE LOGERTIT
()% 12 %5 7 FEHEIH T HBENRRHE

() EiX, BETHESNAERLLOEE LT, 57 FHHEAEELTEBY,
R, WBL R, BE. R, BRIE, EXE, B, Kl BB, X —%
DHHT 4] EOREST oY 27 MENRERTWS,

BTE, 2012 AN D 2016 FEE AR E LT, F 12RO 5 r FFHENEmBINTED
M OREE DP RERAEHHEE % & HIAALTND, HMAI0 AR A B8 CH
4 %, BWEESE TR0 % e LTWD,

FFFE O TIL, BHEH O P LRFEB L RET HHEBERLELETHY , FEEOREW
BHOHAER HAUE, BEN OSBRI ENRIAD 5 LR SN TR Y . B %2 &
HEA L T7T7LELTND,

LR 5, %ﬁ4/77@ﬁfi%ﬁﬁﬁuLWOWT%B¢ZMWErﬂgmﬂ
FEEEIZ I U725 11 IR 5 o FE 1 D e i AR FE LT 5 ENFEEIL, 1K 380 £& kWh O P48
WZxf L, FEERDF ﬁaﬁs7%sﬁ%%&ﬁn6%@$$fﬁb MG 7288 AN @ 3 e
CTwWa,

BB DEEREICL DL, 2011 FEEE TO 10 EROE (RS p BRSSO
#)8.8 % DENARBMHEL TV D (XM 2. 1-1 ZH),

1,000,000
® Year Energy Requirement (MU)

800,000

Energy Availability (MU)
600,000

Million kwh

400,000 |

200,000 -

o -

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Fiscal Year

(ATl A > RE&ESH4 . Annual Report 2012-2013
X2 1-1 ENDOEEL#A

B 12K 5 7 AEEFEITCIE, 2016 R E T2 1 JK 4, 030 fF kWh 3B & RS H TR Y |
FESTFIZBIT 2 PHEKERIT, 9.8 %EEINTND, /-, BREREOBMOLEMEIX
75,785 MW & L TWAHMN, B —JIROTFEX v v S MO D 7DIZ, 88,537 MW DENNZE T
ELTWD, £2.2-11Ck87 ¥ — L ORERREDIBINGEZ KT,
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F2.1-1 F12R5 y FEHEHEPDEI 2 - LOREFEBMETE (BEALL : M)

k7]

| K7 ~ " ” : IEEays] &t

i 2 FiR | | HA/LNG "’
g 6,004 | 14,878 | 13,800 250 827.6 5,300 | 26,181.6
i 1,608 | 13,922 | 12,210 0] 1,712.0 0| 15,530.0
B 3,285 | 43,540 | 43,270 270 0.0 0| 46,825.0
AEhH 10,897 | 72,340 | 69,280 520 | 2,539.6 5,300 | 88,536.6
A A] BE
T koL X — — — — — — 30, 000
AR 10,897 | 72,340 | 69,280 520 | 2,539.6 5,300 | 118, 536. 6

1 BR< AT R LX —
220 HeH/E T R LX—
[HHAT] A > REUEF. 12 Five Year Plan (2012-2017)

(] ETHHAMRETHRDEER 1 IRTXAXF—ERAKTH LD, Eﬁkﬁ%%@
BINAEPRHZ L Ro>TND, BEXMOHERIZOWT, 1] BTk 2 d#EE
FRTHLEZHTLTNDHDD, %ﬂf@éﬁ#%f%ﬁxwﬁﬁﬂkéﬁﬁﬁfaé

LS TWD, 1) ENTARD RIS 2 1 > RaRAf (CIL: Coal India
Limited) ZX 0 i LTWAHA, RHIZE 11 K 5 » 2 I 1T D AR APE RS % 3R
THZENTERDNST, B 12 R 5 7 AFEFHEICIWTIEL, 2011 4 540 B0 F o Th
STEAREERZ, 2016 FEEIZT95 H O b AT 2 2 ERMERAARTHY . b LENK
OWEFENERL TE 2T IUE A JEOT FNVX —BRICE KRB E KT N H 5,

FHoi ATRE 22 R RO M 2 REHE 2 B & L C, BIED W T d 5 Ml A K
KIPEEBEFT ORI Z T A JEBUFIE, £ 9 020 @ G LA R K15 BT %
B T A R K I3 BT DA Z RIS HED D Z LI LT D, BARRICIE, 12 k5 »
FERTE OHERR BARD 50 % & 55 13K 5 7 AFFHENZ BT 5 AR KT OFER BNy O+~

K%Mﬁfn#y%%%wé L TVD,

() EE 125 r FFHEIC LD & HERFUEFREFTOBENH 34 %, G EREIT
®%ﬁ$40%Kﬂrﬁ%ﬁ@ﬁb%ﬁfﬁw%*%i%@446%T&éo_®twﬂ£b
ERSUE, HEEREOREITIX, AROHEEEZFHNTE, ZBILRFOHHEZEETE S B
D LEFHME STV D, FlZIE, 1,000 5 kW OFEEFTIL, £ 70 % Os%iH A= (PLF: Plant
Load Factor) T, 600 {& kWh OFEZFRAET 50, HxBERIEREREHW %G, ik
FRIEFEBATICHE 4, 000 keal/kg DA T 0. 165 kg/kWh ZfifT& . 600 {& kWh TiE, 4F
M9.98 N hrOAREEELZIRIKT S ENRARETH D,
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HR G SRR EITICEE AR KW 2720 0.7 %RE'&MTH 5 b 0D, HEGFERR I+
B LT Y BERSEHINOBRMA 2483 2720 EER LR BT~ A R & 5T
BICERTHZ L L LTnD,

8 2 B SN T, BEIR, SRS Z DR ERE OB A LB L L TR Y, B R
JE = N~DOMERFEOTRE AL T, 1) EEMFIT, Bl ta=y FOEELE
RELTWD, xR EL= > ME, 5§ 13K 5 7 FFrHOHMICHEA I D &0 & HiFE
SNTEBY, N—7 NEEMH (BHEL: Bharat Heavy Electricals Limited). [ ) [EE®
KI138FE N (NTPC: National Thermal Power Corporation Limited) & A>T 4T « A
VT 4 —EA TIHEGet o % — (IGCAR: Indira Gandhi Center for Atomic Research) 733k
FIBHFE LA R e = > FOWI 5T 2017 FFICEIR T ETH D, 1) EBEUFIZ, +
T W RS SO % B ER BRI 2 &0 TITS TETH 5,

@ BRENHE

R BURFIZ B BORCR T DN R IR T 2 FHICHA LIS L 3B A2 T oMM CTh ok
/1T (CEA: Central Electricity Authority) 1%, % 12 K 5 » 4F5HEDOE S E J15HE O
72T, 12 R 5y FRHE OREFE TH D 2016 FEOBENTFEZ 1 JK 3, 549 & kih,
RES 2 189,954 5 kWth & FUAATWS, [EFREHFHETIE, HiFT ORI Es &
27,969 T kW ELTEY, 92584 %iZ%7-% 6,660 J7 kW 2 ARk IIFEETH Z & &
LTW5,

#2.1-2 F12R5 s FHEHHFOHERERE

BEIAE 7,969 75 kW
X 7 920 J7 kW
BT 280 J7 kW
X 7 6,769 J7 kW
5B 6, 660 Ji kW
5= 109 75 kW

[HHFT] CEA, National Electricity Plan(2012)

ZAUE, K 1,181 B b o E A AT 2 B E RENRPEIEHT 2720 Th 508,
# 2. 1-3 1R T L 91T 2016 4R EE OB I BT 2 A RO TAFFE ISR L, PG &I
T2 % THY, 238 HT M ODARVBARTLHZLIZRD, FEEOI B, K164 5L b
VEEAL, CIL 2MEET 5 2 2SN TV DA, IR G IRAE OREOfRR
o THELT, ARMGREOMINE ) OREMAGITH L T TEHERERLEZZH
b,

VMINAATEOEAN  Hrm k0¥ — « EEHIGR ORI PRk 23 8 o HERRIE LR R e 3
A v NBxAERR (USC) ARKINFEEFTEHR T 1Y =7 NERIFTEARE REREE
2 [ ) [E Energy Statistics 2013
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x2.1-3 016 FERARTFEFHRE

ez (F 7 hY) e E (F7 ) ke oo

842 604
415 | CIL
35 | ZAE A A3 SCCL
100 | HjEFLIL
54 | KIJFEEATIZ L DA
SCCL . The Singareni Collieries Company Limited
T (FF YL T 49 %+Andhra Pradesh MNEZHT 51 %)
| RN FFEOHEBRFICHB L TV AILTHY . REBRENRTFIN TS,
Captive Mine

[HFF] CEA, National Electricity Plan(2012) Z L\ FHAE A 1ERK

W

o5

F5 12 R 5 o AT L [FERIS, T ) EBUFIE. ARODEFRAZ2FH b QRN R T 2K
WDTD, 7 V) —=ra—n7 7 /) ay—0RMCHEBIITH Y, RENRTrL¥F—tF
2 VT 4 OBEND S, BN EREBEMORMEHE LIED TS, /o, EENRT A
ARG & LT KO ARRRFEO@mONL = b OO « i UL B L O R A
LA FEEBINOFRMEZ BT TV 5,

2.2 BHhEIVZ—DiEE

() EOERFRT, PTREOIMEFFEBENBOROLE, FREMHIF 21TV, PRE
JFHR INBRFROFEBRE, EESALCRMFEEEN TN ENERFLEEAL TV D,

MFEF LT E%%ilﬁﬁgfh PP
R : et
L == N e
WErEen | DEaEew
v v M
ERESH BME ST |
' ' '
=Ex |

[HA AT ) — e SR N M4V E DA 2 (http://www. jepic. or. jp/data/ele/ele_08. html)
2.2-1 42 FOEHHEBEE
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HFRBIFIZEB N TIX, A > REHA (MoP: Ministry of Power) AEEJIBAFEIC—FM72
BEAAW, FHEORE, BHBKONE, AT Y =7 b OFERIRNOEE, HHE,
NFBHFE LUK T« KT ERCBLEEIZE T D IEEH 217> T\ D,

F7o, BURBEESAOFRELH-EOM B IEEEHE ORI 2170, P REUF~DE ke
Bdl OB E 247 5 #BI & LT, e ) Hifil % B4 (CERC: Central Electricity
Regulatory Commission) EXE 71T\ 5,

JRFIREBIZHOWTIIR T 1ZE S (AEC: Atomic Energy Commission) 723, F/ER[HET
FNFX—ICLDBREIZOWTIIA > R - BAFREZ ®/L¥—4 (MNRE: Ministry of New
and Renewable Energy) 23FT%& L TV 5,

MBUFIZIBNTIE, 1948 FITHafT S 7ods () BTk v MEJE (SEB : State
Electricity Board) Z3EX{E 4L, MADBERFEHKELIT > TE T, 2003 HFITHifT S 72E
K& (Electricity Act) (ZHe2D&, M LV ERHITE 2505, INENRITMFEELE, M
EEAE, NEEALEAT R R 7SR T0n5, MNOEKEFEDORH DD,
MEFIHHIZES (SERC: State Electricity Regulatory Commission) 23EXTE L. M
DEE, BEFEE~DTA B AT, HE, KE, KESOREELIT> TN 5D,

2.3 BABRK

2003 EOBRIEIZ LY | T4 ] EOBENEEOPSHAD RS T2, SEB D53E|, KI1HE
RS BEHMATO T A 2o A OB, KE - WERFE~DA—T T 7 A CRHED
BIRO DFENE, NEAEEAMBI ORI & ., EHRGIOFFAT, #FE ORI, BRErOfK
JE, WEORYKE bR ERHESNTND,

Z DVERITEED & | 2005 ARIZIEFE I BOR, 2006 FICESEHEBOR, EATEBOR R L
DRESNTND,

2005 S\ E SNT-EHB BT, MoP ICE VRO 7 HPREEL LTRSS,
S5EDNO 2T O ~OBRML
2012 - E CTOBENTEAROLE B, 8 EEEL T ) OMECR
1 1E 72 AR C O @B o R E O G
2012 - E TIZ 1 AN Y720 ORI M FIBERE )&% 1,000 kWh/4FHE 0
2012 A TIZ 1 #4720 1 kWh/ H 2 RN & & & L THER
B O R B 72 BR R L R SR 72 SEAT T REME
THE B FILE OIRHE

SHECNONCRCNCNS

2012 FTIZ 1T ANY -0 ORI AIREE &0 A 1,000 kWh/4 & L7384, 10 /5 kW
PLEDORERMOWERNVLE L RIS DN TWA, b DOFEESE- -0l KI5
BRE ) DHERRIZIN 2. FIRAKNIFBICLHEBEHOMENEE L SNTWA5,
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2.4 BAFHKOBK & FFRETE L RE

(1) ENTOFEORFREZE RIS, TRUF—HEENF LN, 22 204FETKH
AfEFTERLTEY ., 2009 FIZIFHADO 1 RV —HEBETCHAZEX, FE.
TAUA, e TICRSHREANICETHRE LTS, °

LHFT] —fRtEHEN #EVETIFRA (http: //www. jepic. or. jp/data/gl_date/gl_date02. html)
X2 4-1 HRD 1 RIRILFT—HES

1990 F-AR LV GDP B RFMNIZITEFE 4 % 2B R BRICs D2 THHENCKR SREZ 3
7-LTCEYH, PwC (PricewaterhouseCoopers) NFEITLI-HAEL R— T 12050 F it
S (World in 2050) ] CT% 2050 AT HE, 7 AU A, 1) EBAHR = KEHEKEIC 2
HEBZBNTVD

LLAans, 29 Ltmf;fmﬁﬁkﬁwfm EWNOEARNL 94 %REETELLLOD
O, ENTIEA > 7 ZEERBONOWNTE LT, T4 EOBOEIFEIL 2010 I
BIDRKEHOFEE1IE 2T KW ﬁu WMEDIEB1ITHKN E~AT29.8 %, [[
UL BHEIZOWTHEES, 610 18 kWh 1% LAERE 7,880 fE kh &~ A 72 8.5 % L&
RENFEL TS,

x2.4-1 010 FENEBNFEICHT HHEDRER

&KES (5 kW) w1 E (B kWh)
T 12,228.7 8,610
Ht4s 11, 025.6 7, 880
AR 2 A1, 203.1 A730
WA (%) A9.8 % A8.5 %

[HHFT]CEA, National Electricity Plan(2012) Z F:lZ FA M 23 VERL

PHART X —RFMSEAT (2011 45 H)
U AEAER (ORI 2 =27 4 B X —Z0A R
PLEOHARICENREIE SN TV D LEEICEORERENLINTND LEHE

5 CEA(2013), “Monthly Review of power Sector Reports Jan2013”

BANEE SN TVD Z LITMA, FHED 10 %
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DX T EOENEHERIL, FTEIH LTS I RBOL SN TE 5T, fHEZ
BHRENFENTND,

LHFPT]CEA, National Electricity Plan(2012-2017)
2.4-2 BHAFEZOHULEHTRDKR

;ﬂiﬁu%%&TﬂTELTDé®Ti@<Eﬁ HWENMTESTHDHARKIIFEE
FT~DOREHIAE TR RO E L, & D WY 725 O A 7 F > AR THIL TR
I K BRERNOIKTFTOEBND D,

2ok, ] ETEIENARIIRH LT, BMNZEIRENOMGETE2ENEELE
DETTEBY, IMNIZOFEYEZEST LTI RN E LTS, 2O
DEBEBNTFENEILELZ B2 D56, Il CEN IR L VHEET 20, IIFEEZ D > b
TOHMLRTNILR BN E LTS,

ZOEIRRHMO T, 2012 7 HIZ T4 HO=2—7 V) —dbE T2 HEICHz-
TRHBUEREENREL ADOSEEBZ 5 6 BALLEICEELZ KITT L\ o 254
MEHEZ > T 5,

(1] EOA%D GDP iz HE % 8~9 % & LizHA. HF 6.5 %DORFECTHIAHES) % 1
R IR IUTENT E%ﬁtﬁ@wkéﬂfwé

AR ] — i FIEAN ARV —] v & —, T—)L Ra—LLAR— |k Vol.5,P.38 (2012)
X2 4-3 GDP ERFELHKBEREADHBUY

O HART R NVX—REFMIHT, 851 B WY - S [ FOBHECROWE  #ENE AR L DR
1) @kl (2012429 A 3 H)
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29 LIEH MR BAMGRR 2 ET 2720, 1A ) EBIFIZEZRE G ED,
BIFIZEIRF O E XD Z & & LTS,

+

a

2.5 EN—ILNOEAEBIKR

EoN— UL T ) EOREICAET D, MNITHERIZRWD, a vl ZOEIcE<,
DR RERZ H o 203, b =L EDEERIC, Bixy v /vl > RN, Hlix
VAR TN, TET vy Z VT TT 2N LTV D,

FEMDO— NE72 0 OIMAFAEFEITEEEYO 1/3FETHY, 7V —a&BE D 1/7 FRE
T, ) HoPTbmRAME R D, 7

LU S, 8 11K 5 7 FtEIE I, T4 ) EBREORERT 4 %Iz, [H
L 12.8 Y% DORERRELER LI, FINO— N7 OIWADRERFRITEH 11 IR 5 7 F5HH
HIMHIZ 10.4 %ITEL, T4 EBREOREERIV L4 %m0 bDOTHo7z,

FIMBOFIX, 2 12 R 5 » FFHEHIRHIC 12-13 %OMEREAREL WD, £z, &
M6®ﬁ§¢%%mﬁék _\i@%m«~x¢@4/77z%77%¥%@¥ﬁ%@

FOREEZREL TS,

_ﬁfbi TINOEBHMEEZH > TX - —LE /K (BSEB: Bihar State Electricity
Board) 1. 2003 T HiAT S N7 SRIEICEE S & Elii Sz 2012 £ D B N— VB R
FRAF— A2 LR, 5 o0RfIZHHE, RELSn, B — N E DRk (BSPHCL:
Bihar State Power (Holding) Company Limited) ® FiZ, B x— LM% A\ (BSPGCL: Bihar
State Power Generation Company Limited)., B/ N— LJNEEAF (BSPTCL: Bihar State
Power Transmission Company Limited) . dt B/ N— L) ELEE 2N FE (NBPDCL: North Bihar Power
Distribution Company Limited) . B & />— LM #dE A+ (SBPDCL: South Bihar Power
Distribution Company limited) ~7 /Sy KU v 7 &z (X2.5-1 BH),

BN VNN DO E S OFE & HAGIZ OV TIE, BSPHCL 2SR EE 2 ISR EL TV
Do

" Ministry of Statistics and Programme Implementation, State Domestic Product and other aggregates, 2004-05
series

8 BSPHCL, Business Plan for Bihar State Power Transmission Company for control period from FY 2013-14 to FY
2015-16 Business (November 2012)
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V2 VA WP TN R T
e e )
B
& ( \ %*E [ EN— L RN B~
as
EoN— L0 < L f{ ,L
HE - EE [ BN U AR Al
o 1 =
- - L 4 C Vi
- - b — LN EAN— L)
(LR \ J B 7 [:' ;:*/\%:J = ;’/\;ij |
~—/
J 1 S L I L

[HAT] Bihar State Power (Holding) Company Ltd., Business Plan for Bihar State Power

Transmission Company for control period from FY 2013-14 to FY 2015-16 7% }&
VAR 2MERK

2.5-1 EN—ILMEBABRT v/\Y Y VTR O K

H1LIR 5 7 AEF AR D 2007 AEFEN S 201 1 4EFE £ TOEBIER L I REHOHR %
X 2.5-2, [X 2.5-3 |Z;-F, 2010 EE DRI OEEEKEIT, BB

IRL 13 % DR, i
KENNL22.5 %DORETHoTz, FFEED T4 EREORERX, ZNEN8.5 %&
9.8 % Th-o7z, BHIIRITHFNIC AL L TEY, [ EREOFHIE
L. FINOEDHAE IS

X_J_
Mg CTH D LA RL TN D,
MU ]
MU = GWh
[HHAT] Bihar State Power (Holding) Company Ltd

Business Plan for Bihar State
Power Transmission Company for control period from FY 2013-14 to FY
2015-16

2.5-2 ENn—ILMDOBEHER

N E SRt
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[HFT] Bihar State Power (Holding) Company Ltd., Business Plan for Bihar State
Power Transmission Company for control period from FY 2013-14 to FY
2015-16

2.5-3 EN—ILINDRKENDEFE L#H4

[FINBURFIE, A1 OB IR AR EW VR, S RE I ANBAED 2, 000 MW 225 6, 000
MW ~KIBIZHIINS 5 & TAEL T 5, [FINORRE R OV IFE O kST 2728, I
B S ESERBERBEOBMT 0 7T 08 FREFNEOCRM 72 Y27 MCEDE
TIOFHENY TEFHE LT D, BARAICIE, 2012 BRI ATRE R 2, 573 MW 725 2015
FERED 5, 243 MW~ IN DO FE B DY 0 NTPC 2> Db OERSG N, MR FsEH¥EE (1PP:
Independent Power Producer) DMEAZEIZ KX AMAGTIOMTRIZEL Y, I KEIORE %
2015 A EE TICARE T DRI CTH D, DRI T, SEIORERNG TH DT 7 =KI1%
BT GRIE OO L DLl 5T D,
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¥3E

3.1
3.2
3.3

# 3.
# 3.
# 3.

X 3.
[ 3.
[ 3.
X 3.
X 3.
X 3.
X 3.
] 3.

=] R

NTDZKAREFORE

TG =K I FEEFT OB
T T =K IIFEEFT O E O R FEE
T T =K IVFEEFTOBORKIRALEN

1-1
2-1
2-2

1-1
1-2
1-3
1-4
1-5
1-6
1-7
1-8

& B X

T T = KIPBEERT OB
NT T =K IR OERRDL
T T = KIIFEEFT~D A BRI

X B X

NT = KIPEERT EER
No.I~3==» k (KA T7—HLY)
No.4/6 = ~ (JEZ4T & MLEM L D)
No.6/7 = b R&M/LE T-Fufki

AT 4T T— (ART ra—TF 4 7 %)

R IR 35 DIR L
No. 8/9 .= NEFIRIL
No. 8/9 .= v MEEFRIR,
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BIE NSIVZKNREEFMOME
3.1 NSO ZKAXEERDHEE

T = KIPEEITIEL, BN VMBS N F O R FANTHK 110 km h‘ﬁﬂtﬁ//xﬂlib—
DRI YT A HKINE L TWD, AT U= KNFEIATIE, ShpT, EETS%
FEENFAET D05, HEMD BT ~OERICFIH L7-EE 31 Z# (NH-31: National
Highway Route 31) 22537 7 = K JPREFT~DO N DFFHEIE, FER CTE < A% O FITET
PIERRESNTERY , BEHPLEEERE LR-> TN D,

3.1-1 NSHZKRAEEBHR ER

NT 7= KIPEEANLE N VNI BN O RAEE K1 EATE LT 1960 44X
WNCEEEIR ARG L, Z0%, No. 7=y b CTEEERLBKL-, B, No.8/9
2=y RRERFTHD, 2=y FOMEZLLTOLEEY,

TUNE Rt 3-4
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£31-1 NSHOZKNIFEBEFOUME
) TERSH T e . .
FERM | R o SERA B AL BTE DR LS
No. 1 15 1966. 1. 26
a-31" A5t 7
No. 2 15 1963. 1. 16 PELE 0
No. 3 15 1963. 10. 20
BB YRAE D7D |
No. 4 50 1969. 11. 9 1996, 4. 24 451
i srmamgory, | "
No.5 | M= 50 1971, 12,1 | o or TR
s 1995. 3. 15 = 1k
No. 6 110 1984.12. 1 R&M/LE*! S i rf
No. 7 110 1985. 3. 31 R&M/LE*! S i rf
BHEL #l
No. 8 250 — Jexid
No. 9 250 — Jexid
%1: R&M/LE : Renovation & Modernization and Life Extension
(HNo. 1~3a=w k (15 MWW x 3) DK%
No. 1~3 = ME, FEHRM & L CITFEIE S, HZE0R A 5 —, EBXE U AR (ESP:

Electrostatic Precipitator) 72 EFERH O IIMEINTE Y, mEESCY —E &/
BIFFH SN 2WEEFEREIN TS, BEHMMOKERDIEL, Fakstm R HXFHT 5
ZLIITRETH Y . RIEOWMEFLOWREICH D,

B43.1-2 No.1~3a1=w bk (RaAF—flkY)

N E SRt
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(2)No.4/52 = k (50 MW x 3) DIKiR

No.4/5 = N, 1995~1996 FIZEREFVH YDA L, ENLIRREIE L T\ 5, CEA
\CHEF AR S 7228, CEA IZEHHO @ LA E LTI OFHEZAR Lo T,
Z D%, No.8/9 = FORERIIE L LITFEILNRE SN, LLRRb, F—E /&
BRORA TZ—3EA SN TITEBE SN TND, No. I~3 2= hERIUCL, YO K
IR GRS HIVUTFIHAT 2 Z EBAHETH Y | ERIOWMERFHLORIEICH S,

3.1-3 No.4/5a1=w b (EETZEEAELY)

(B)No.6/7Ta=y t@d (110 MWW x 2) DK%

No.6/7 == M&, 2013 4 10 HEUE, FBE O 72O OBHE LH (RQM/LE) 2372 ST
oo ZOUNEY T =g 0%, 512 REFEHE 5 7 FFHEICHZA T LTV D,

ek, BIMICHER LT EZ A, BT TEND 1FELUEENTWHWDH EDZ EThoT-,

= 5 : \:
4 —"’@
~ s (% ..l..” -

3.1-4 No.6/7 1=+ bk R&M/LE THEiKi%
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(4) Brikis - BERDIKIR

NT = KIPEEATIE, SRENSIXIAETN TR FRIFEHEIC TER SN TV D, L
MDL7ENRG, BEWEFELDIL TWRWEETTHY . IFRGICARITIZE A EFE > T o
7o BFRGITHR 0 IAA RIS THPR B EZ R L TV 5, -~ b a3 XTI {EREA T
BV, No.6/7T 2= NOFBEEOT-DIZIX, +R2FANBKLETH D,

X 3.1-6 BrmimDIKin

N E SRt
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(5)No.8/9 2= F®d (250 MW x 2) DIKiR
No.8/9 =v M, EMft L7z No.4/5 2=y FOMIEL U TEBRDIRE I, 2013 4
10 HBIfE, ¥—bE V=, KA T7—KOESP DL THTH-T,
728, No.8 =~ F73 2014 46 HiER, No.9 = k732014 4 10 AEHFETH -
o, B CHER L7 2 A, R T HFI2HEU EENR TS EDZ EThHo Tz,

B3.1-7 No.8/9 1=y FEFRKRE (F—EVERE)

3.1-8 No.8/9 1=+ FEEERIKR
(£ :No.8 RA5—, H:No.9RAS5—, AR : Z3—ELER)

N E SRt
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3.2 NSV ZKRNEEMRDBEDEERRR

INT T = kIR EFT O FERE 2 F 3. 2-1 127 No. 6/7 ==~ M R&M/LE TH % 2011
R THNCBAA LTV D728, BITEA T v RE 70 # 5 SEAE I L AR 41TV % 2005~2010 4
DHLDOTH D, HAFETIENo. 7 2= I 201443 AE T, No.6 2= ME 201446 A
EFCICLHEETTETHD, °

F3.2-1 TR T X 91T, YO PLF I 10 %LU FTHHT-d, "—An— K=y h
TIERL, TNl L EEICHEIES NI E—rxficr=y & L THHS TV
ZEERLTWD, Y & EES T RE B T 572 No. 6/7 == F D PLF MK T L
TWAERIL, 1980 P TAICEFIN TWDI=y hTHDHD, EfFb R, &
AP OREAEDNRAE L TWEAREERE 2 b D,

F 72, 2005~2009 FEOAROFHEIIT D FEEOZ AEIX, 1FLAEDOFET 50 %
LN Cholz (£3.2-2ZH),

1R DB OEPRS T ORISR BRI S, D72 &b 2005 EELIED AT 7 =k F1%
BATOEEEOELNEAIT, 2R VIEKTLTWebo & Ebils,

F3.2-1 NSO KNREFDEGTRIRR

o BEAE 2 i R SRR PLF
- (W) (GWh) (GWh) (%) (%) (%)
2005 220 418 120. 86 28.9 78.6 0. 27
2006 220 300 37.25 12. 4 30.8 1.93
2007 220 315 132. 37 42.0 355.4 6. 87
2008 210 578 102. 94 17. 8 7.7 5.34
2009 210 360 264. 71 73.5 257.2 14. 06
2010 210 310 217.79 70. 3 82. 27 6. 27

[HHAT] CEA, Monthly Generation Report (http://www. cea.nic. in/mon_gen_arch. html)

3 CEA Thermal Renovation and Modernization Division Quarterly Review Report Renovation & Modernization of Thermal
Power Stations {2" Quarter of 2013-14}
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£3.2-2 NTIVZRARER~DA RGN

A& ] FEiE PERYKE
tE

(MW) (x 1000 MTs) (x 1000 MTs) (%)
2005 220 330 162. 00 49. 1
2006 220 420 42.72 10. 2
2007 220 345 99. 60 28.9
2008 210 360 67. 59 18.8
2009 210 340 314. 61 92.5

[HFT] Eastern Coalfields Limited Sales & Marketing Information Consumer Profile
(http://easterncoal. gov. in/salesmktg. html)

3.3 NIV ZRAXEEFROBRMGALE R T

2011-2012 A= ¥ TIT 2, 000~2, 500MW DB OUAEEE I DR A HIE L, T4 ) [E E&U“E‘/\
—/WE, NT T =k TFEEFT No. 6/7 == FOFEH KL No. 8/9 = M DFRZHED
5, !

F 72, 2012 FRICRIT SN EZFEFIEICB VT, 2015-2016 4FFE TITHBLERR %
G 5, 243 MW DA RE I ORElRZ BFE L. B n—MiZ No.4/5 2= (50 MW x 2) @
RO VIZ250 MW x 1 OFRFEFEARKIOEZREZITHI> 2L LTS, LLRns, B
B~ DRGSR e R BRI DA OV TS Lo 58, s RE I 2. BER
JEA Rk 156 BT (660 MW x 1) OERZMEIL TV 5D,

Y > FBUFF. ROAD MAP FOR DEVELOPMENT OF POWER SECTOR IN BIHAR, A REPORT OF THE SPECIAL TASK FORCE ON BIHAR, (2007
FETH)
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F4FE BHHMAEKR

© 0 N O O B W DN =

10

i o  al

12

7 4.
7 4.
7 4.
7 4.
7 4.
# 4.
# 4.
# 4.
# 4.
# 4.
# 4.
7 4.
7 4.
7 4.
7 4.
7 4.
7 4.
# 4.
# 4.
# 4.
# 4.

A=/ NP N I
R ARE U 7 KOV H rIRERR A D FF i
AR DT8R E
T = K IPFEEIHT O M - HUE
KPR - BUKEHE

EE
A PRMER
A PR R T
PRALERE ]

FEERER AL — b
BREEt AR R B R
ALEF ] & R A

& B X
-1 Fudx NOREAKER

2-1  NT U= KI)FEEATOBEBE R A

3-1 fEsdi oo S AR 5

4-1 No.8/9 = +x U 7R HIE S KO E (HE5)
4-2 B P ANNOBUK I BT B UKL & AT DR &

4-3 No.8/9 =v h H &
4-4  No.8/9 = MEIRILHIEFR
4-5  JERExXV T IE-ER

4-6  EHEIEREOFARIM ) —EE
4-7T RSN DHLOF W E

5-1 AP AN DOREER /KR, FF AT UK K& OB D BUK R i 74 &

5-2 WUV R)NS DJFAKKE

6-1 400 kV RIEAEE Y AT LORFHIR T DERKANT A —H
6-2  EN—MDBRA T DR EERMEEE (2012 48 3 HREBIE)

6-3 400 kV REFEMOBIREH

6-4 %ﬂ4Mkw£%ﬁ@wﬂuﬁﬁ%
6-5 EEMMOGHRMEER (B5)

-1 AHRMER

72 JIS fRSYEE (JIS M1002)

9-1 AFMIRFAER

9-2  JRIEGOFHENMRIL
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X 4.
] 4.
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] 4.
] 4.
] 4.
] 4.
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X 4.
X 4.
X 4.
X 4.
X 4.
X 4.
X 4.

9-3  IKAFIAICET DA > REREZRARE O L/2H P
9-4  JRHESTE:

9-5 FEE AL NEH—E

12-1  _EAZEHE & DA EEHER

M B X

1-1  FEET & EUGFHE O ERILRA A — VK (Google #iZ2 5 H)
2-1 PHAEXR=V T

2-2  BUEDBERR R R

2-3  BUEOHHE R ORI

2-4 NI U= kJPEEHRERTY 7 R TERET (EX
2-5 JEET U T OEY ORI

2-6 No. 10 == MEEER T EFIH AlRe~TE

2-7 No.10 == MEFR T EH ORI

2-8 No.8/9 = MEFMIERHL (No.8 ARA T — X D)

3-1 ~EHiw[EE= VU T

4-1 No.8/9 x=vw b= U TIZBITHH—U » FFERX

4-2 No.8/9 ==~ b= U THIFT LHERFHET L

4-3 No.8/9 = NEFORIL

4-4 No.8/9 == FNRA T —HEIMES

4-5 LNV —HUEREOJiE T

4-6  HA T—EREAEOMEE ()

47 JEEZ U TICBT S R—U T HERK

4-8 RLES3AR (BH-1)

5-1 B 2Bk S

5-2 AR (BUKHLEAHED S Tit)

6-1 BEEfEOE AN—INEY D7) v RIK

6-2 T U= KJIHEFTICEET DRI

6-3 Ha¥ 400 kV EEMOEBEMRL— MR (Google HLZEHH)
6-4  Hax 400 kV EEMOEBEMRL— MR (Google HiX])
9-1  Brax K& S Mg Wrimi X

10-1 Rajendra 1&

10-2  NZ U =K EITEOR AT HE 22 A

11-1 FEEFTLM, R (BER)

11-2 FEAHCEM (BER) | FERMBER (GER)
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4.1

ooy FOEKRER

KIFERIG L 72> T D 660 MW G AR KR EFRMMORER e Y =7 MZET
H—WRIEHRIILLTOE B TH D,

F4.1-1 7oy FOEKER
HH AR
L INF v = K FIFEEERT 660 MW F& B R IER 7 1
1 WA =R/ N .
v/ k
2 sulxy NA—F— EN— VP I BN
3 7T v b IR FEEME ) (G8ER) - 660 MW
RA 7 —HIK BT
EN— LA T T A R NT 7 =
NE AbkE 25 FE 23 43 36 7
HHL 86 FE 1 4y 26 B
A i NI = NRXEF, NIV T—
. FEEFTFENC NH-31 ONTF 7 =~F H <
SRS
4 )
. FA b6 3.5 knm @7 L ZAIIATFH—
7S] i N
7' A BR. 15 km BN 7= L Z AT U =BR& D
Ahsa D)L Z D 430 km
Rt 2ok PR FZEEE LY 110 km
5 FE & 41.76 m
6 HEH V' — 2 IV (IS 1893)
7 KEHNERDOANT BV OKERNEFT DN ST VT — VATHFAE
WE AR | 42.4 °C
8 KR
KIRAIEDOFY) 8.4 C
9 FARHR R (SF-8)) 52 %
10 Rk B 6-9 HIZHEMIFEAED 80 Y FaE M4

TUNE Rt



T 7 A FILR— b

HH ¥

EMEY AR | 1,119.1 mm
24 Ry i R K

B 352. 8 mm

L) g et 4 7| A A R L
A 7R FONNT
e KB 17 m/sec

JBJE B/ K) | 990 hPa/1,011.5 hPa

LHFT] Development Consultants, Detailed Project Report for 2 x 250 MW Coal Based

Extension Thermal Power Station at Barauni, Dist. Begusarai in Bihar % &
(A 23 AL

(http://www. imd. gov. in/section/hydro/distrainfall/bihar. html)

(http://www. imd. gov. in/section/nhac/mean/110_new. htm)

Google earth

4.1-1 REBERERDFHEDOMER KRS * —PK (Google MEFR)
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4.2 EFRFIAET )7 RUGTARRER DT
4.2.1 AERRTUT

FHHICHB LN TWAIHEREZEIC, X 4.2-1 [RT4o0 )7 (BEFR=) 7, B ETY
7. No.10 == M FEH, No.8/9 Fafllphit) Z AR E L,

BR=)7
BT
No.102=» MEBRTFIEM
No.8/9==y b MMM

4.2-1 REMRTIVT
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4.2.2 BRTV7

BERR = U 7 D7) T, 660 MW G SLE % O @iax (2 xk LA Al REFEPH & ONFl = U 7 NIZ
NET DD O bEFHAFEOH S HOEEET D20, WilEiT-o7-,

(1) BRExafm B FI REHE

NT = KIJFEEHFDZ% L 0)% iz, EfbLESnTICEEINLTWDS, 20k
W, YTV T EHAAT L DIIEAERIEOMENOEFTL2MLERH LH, FEITH
~OBEHY OFER, N F@O%ﬁﬂmﬁﬁ#%é%@%§42ﬂ WY, gk
DFRAFIZOWNTIEL, L - BHIAAEETH 5,

F4.2-1 NFHZKRAEBAOBRZFEEF AEE
BEd PRI E i
el S EGPT WMETLHEF. FICRESTEMNET 2LED Y

No. 1~3 I

THARKIED & L THEAIH

HEH X 7

No. 6/7 = kN OFBIREE L -CHIH

N ERIE A

No.6/7 == N DA RWAFIZH 7212 6 5% FHHEEE T €

No. 6/7 ZE R
No. 6/7 ¥y EIEE

No.6/7 ==+ h® R&M/LE THD#%. FHHHTE

No. 6/7 E&EMY— K

No.6/7 = FORTHKY & L THAMT 228, MMM £ Ty
Yz Lok L, 660 MW 3%fi oI HTRY & L COFIH S Al6E
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(BAZENE)

4.2-2

(BMmB>7)

WA DB RN

N E SRt



TZ7AF I LR— K

(2) BE ik B E D ER R L

BERR T U 712 660 MW BB EG L% e 2 50 E L7125 a, RE SN TV 55D 9 HFEFIHO
AR B DRkl & L CIFBERRE S ZH T 6N b0, T OFARICY > Tk, 4
H“IBE T EDH HBEX No. 6/7 == FNOAFHFEEMN ) 220 MW (110 MW x 2) 2HHEEL
T, EREEOHR TRET D ATt m < BREHE RO ATRBERmWZ & ORI b &
FLEART 25T Y O AN ESENLE L /2D Z Eovh, BIREATO 660 MW B
SRR 69 2 FEAI IR & ke L7,

I
R 4.2-3 BEOISERZBOKR

f

Q@)BEER T 7 & No. 8/9 T ) 7 DIFEAMICEEFENT-T ) 7 DEHRL

MWEIZ, BT U T L No.8/9 =y MR THETY 7OERICIL, Hor VAN OHt
KERS CEEBDERE Sz, BUER, O RIIARBITT S L 2127220 BRICENTER S
NTWDH, No.8/9 =y FOERBRIZFE, ZORIAEICRDTOMEETH DL, =
AUC KV BERR =V 7 $aE ~ B B g & ClogeE e = Y TSR ATRETH 5,

Fio. ZOBEBAEAFT 5EIEL. BV 7 OB TT 7 B A E K A Bk
THFETH D,

B, BT AN OB ER EEFIE, No. 8/9 == F= U 7 OFMIEE R 54 300
m BEN TGS SAVDETETh 5,
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n
6/7>=
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|
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il
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240 P
|

N
N
il

il
|
|
|
|

v b
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U2 - QJ IL% :W'
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S.NO. SYMBOL Ref. TESTS NOS.

|
|12

......

<
IR\

n
| ) . % %_FT‘ 57?7 [ %____gr.w' ""sj_;-——::L_
= §g, ﬁ LI S\
——— = m ) !

3
i 5
e —
feed
L _ : T 10
T _—
H Tm— — -
‘|‘ 3
ﬁ\l‘ s [
| ot T ——
|\ = — T :
1\ H (B =
| — i - 3
T =
b Ve X |
| { == -
| /A e —— , W 5 |
R . e S — = e |
|\ |‘ — - T ——=—== ——— B @’ “ I
\| 1 = | o NS "
It T |}
It - | ]
% E
H
Sheet Tile
==L GEOTECHHICAL HVESTIGATION WORK PRRTENNG TO R &M WORK
“‘?‘-;11-:__;_¥ GF 2x 10 MW (UNIT 86 & 47) AT SARAUN| THERMAL POWER STATION.
———
T //
= “ Liied

- B oo 3

N
SE
=
S
=
5]
[:3
=
£
H > X

4

4 's Bharal Heavey
by, P CHHo P G v
it S ez,

FIG.  FIGURE SHOWING THE TEST LOCATIONS FOR GEOTECHNICAL INVESTIGATION WORK PERTAINING TO R" & 'M' WORK
OF 2x 110 MW (UNIT #6 & #7) AT BARAUNI THERMAL POWER STATION (BIHAR).
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4.2.3 BiETV7

PRV 7 OFMANCIE, BEFERLEZOFRBELZNGR L LIEET ) 7O E S 508 A
Mo TS, KEME—HRE T ZEETORBEEETHY . BREFREST A T A
BB LTWD, FEEWITEML TR, Z0Ox Y 7 % 660 MW G R O &
RTEHE L TRETL25AIE. TEZBESHEELTRVET Z LIChoThneED
ZEThoT,

2B, %), No.8/9 == MEEFEIZIBVT, 250 MW x 2 HEERIEHEILX, Zo=
UTICRET D Z & TRl ST,

ZOx Y TIAFET 2 BRI TERMIE 72 < . MEYOMERITER TE# E LCFRIA
THIENAEETH S,

X4.2-5 FBETUTOEYORKER
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4.2.4 No.10 2= FEXTFTEIM

HAE No.8/9 = "R PTH B, No.8/9 ==~ Pu{lIEEEEHIZ No. 10 == |
(250 MW x 1) ORER T EXBE DM S TWVWAD, I 212 660 MW HES RF iR 2 B4 5%
BAX. Ak 51 335 mox HPEAE 122 m AR ARETH B,

T

No. 10 HTfR 5 F 1

] N°

2

- -
p C
™

-
No. 8/9 %&7E
§ ax fir FH Hi F

4.2-6 No.10 = FEZFEFIAFRETE
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F. 20T Tid, HAEEED No.8/9 2=y "D T T A T v ¥ 2 il 23 Fi
6 m CHNSEH~ERTLTETHD, fFk, o) TICREXHERE LT-HE.
W e niss,

ST T F I rrrrr

X4.2-7 No.10 1=y FEEZETFTTEHDIKR

EEEEIL. 660 MW HEERAER ERIHE IR L CTIL 400kV & T 20N H 5725, No. 8/9
2=y PELTHAEABESIN TWAEERY— RETRNCHEEST 5 2 & TiHE4 5,

4.2.5 No.8/9 1= +EafAIfiEh

No. 10 = M FEMICEZ T 2HE . @O No. 8/9 == MIEERH O E & iE 2
WELRITTRREER D D720, TEHRETHEEZDRLTHBADD, No.8/9 2= b
T U 7 OB b G e U CRET S, SRk, BIETEERAME LRI S
TEBO, NT U= KNREAICE D EHHOBINBRERAEEDZ EThHoT,

2B, YEHIC B SNV T L 7 DRI/, No. 8/9 = h DEFRIZHE,
I HIEE FL s B 300 m BEALTZ33ATIC A o 2 2N OB 6T D OB N T E SN T
BY., ZOFEICHEL KITTRREERD D,

4.2-8 No.8/9 12—+ EEfRIBkEH (No.8 7RA S5 —& V)

JUIMNE IRt 4- 13



T 7 AF IV LR— K

4.2.6 ZDithDEMEHRDIKR

(1)No.8/9 = FERERT ) 7HRAER & NH-31 ITHEFEN LT VT

A v FHMHRBEEY (MoEF: Ministry of Environment & Forests) N & L 7=
“Environmental Guideline for Industry, May 2012” @ “Area to be avoided” 12X 5
Ll mHEROE L E—T A U FEITERMEER £ COREREERE LT 1/2kn 23T
DHEND D, T 7= KIFEEFOERNCIL, NH-31 BELTNDTH, ZokrH
— T4 Db 1/2kn ETOTY T, ZOREICLVIFAIE L TRERMEZRET D2 &
[IRFRETH D, £z, UEAHO—IIZ O TIE, BEER T DO No. 8/9 == F DI
BEMEXGE L THHAIN TS, BB OIVUIR IS AR EIND TETH D, L
e R TiE, 2 OBERRELSI O 7 D Effits & U TR LT,

(2)No.8/9 1=y FEEERT ) 7 A

B ) T ORI R OBERAFEEL TWD Z E2h, 660 MW HRE LR i O
SEHUEAR AR &35 Z LIETE Wb 0D, FHIESIZIZH DRRE DR D b
D LA END,

ARG T, ERBIG - MERPBNRHL L E2HEZIDEHHBED Y — R A AR Y
FETHDHI LD, Eaita s LTIk LT,
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4.3

1A D ETE

v at 4.2.2~4. 2.5 \TBITHREMEICES X, 660 MW G L FAR OO B Al
i LTit, BREXEOBIEY, BERORS M., HEERFME COMEY — ¥ A A
ZEZEEL. UTOA4DERE L, FAFLIZENLFNORXY v /T RAY v N&E537,

& 4.3-1 (xMAOFTMEER

(1)

RRIEES
oA
AU b T AU b
Briz/p L FH D KGR 13 F Al RET
HoH, BAATEDH D
BESE T ) 7 BN A EFET D
BX

(trvav 4.2.2)

B, FH LI W
R DL« FEHIH
Wi, FELETDY —
R&Z A LADHEW

FIHARET U 7IXIR<, &R

B O - R

(tyvav 4.2.5)

FefifhE - O VBN
Wi, FELETCHOY—F
H A DD

JBET YT )
(2) { 2 £ o TRl B FHE 23 T & BRRle, AELETOY —
(Yrvav 4.2.3) .
%) R A LR
No.10 2= o | AL - B LB e No.8/9 == h DR
> W, BETETOU—F | #ATWAED, FHERE
(3) LR T E H - o e .
\ BA BN TP - 289 5 ATREE S
(trvav 4.2.4) )
FIRAFRE= Y TITIRL< . R FHLD BN B U AN B & 72
% £ o To R E FHE Y T & %
No.8/9 == z
(4) | ~EEREEE
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77 AT IV LIR— R

A OFRER, X 4. 3-1 1A BIOBEA LS D72 ) CIXL - RE/R = U 7 & 7T,

BR=y 7

BEY 7

No.102= v MR T M
No. 8/9=2= I RESUPHSEIE

4.3-1 IMFIRET VT
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4.4 INTIZKAEBRIEDHR - #E

4.4.1 Hufz - thE
4411 NSOZITYT7DHE - thEHRE

NT =L, Upper, Middle, Lower @ 3 DDEBMNGR A H P AEED H 5,
Ry o ZERHITALE L, — I EE R HE 2 e D TRIRIZH £ 0 e\, FEITIIT
DANEREPBHK) 3 km AATIZH Y . RBITIFFEEFTHLRAHE E TREAKT 5 2 & DR
NTnD, HEIE, Bl L L M oflashTnd

4.4.1.2 HEFHHLROHE - thE

(MNo. 10 =y FEZFEMT) 7

BHHEIZBNTAR—Y U ZREEIITONATW NS OO, KEH7RHIE « HEHEE
[ZNo.8/9 2= b= U T LIFERIETHL ZENBESNDHZD, T2 TiENo.8/9 =Y
7 O - HEICOWTEHT 5,

No.8/9 =~ b 7i%, BERZ No. 1~7 =y hDOIKEEL LIZFE ST 5D, T
U7 O S R O33R 4.4-1 O LB TH Y | BHiE IS 46 m TRHRE I
TN, WHELT-No.8/9 2= RO DPRIZ LD &, H 2 T A)NOBUKHASIZF 1) 5 BKNAL
1$43.2 m THY . IO ORI IL, 2l 2 mBEORKEZZE L T45.5 m Tit
WENTNDS (F4.4-2), ZNHDOZ LMD, No. 10 2= NEZRTEMOBHEIZ SN
TH No.8/9 = MEFAHENZNL EET DT ENEE LV, Fo, BBV TX
No.8/9 = 7T NEHIDOFFHIBER 2> 5 300 m H S BRI D 72 30 D EEBHEEE ) 57
HENTRY, Ak EOBAEZXE Z L LIFETH D,

F4.4-1 No.8/9a=vy b 7EMBESRUEME (B

HH J AR = i
Power House 44.8 m 45.5 m
Boiler area 45.0 m 45.3 m

[Hipfr] C.E. Testing Company Pvt. Ltd., GEOTECHNICAL INVESTIGATION WORK FOR 250 MW
x 2 UNITS AT BARAUNI TPS, PH-IT BIHAR Part T — BTG AREA (October 2011)
STEAG ENERGY SERVICES (INDTA) PVT. LTD., PLOT PLAN 2 x 250 MW BARAUNT THERMAL
POWER STATION UNIT 8&9
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&4.4-2 AUDRNOEKMRAIZE 1T DK EFTHEDRS

HE KA

DB DR

Lyl e

Vi 15

43.2 m

45.5 m

[Hifr] WAPCOS LIMITED, FINAL COMPREHENSIVE DETATLED PROJECT REPORT FOR SUPPLY OF
GANGA WATER TO BARAUNT THERMAL POWER STATION (50 MW x 2)+( 110 MW x 2) EXISTING
& (250 MW x 2) PROPOSED EXTENSION PLANT OF BSEB VOLUME-TI:ENGINEERING REPORT
(March 2011)

No.8/9 =y = U 7 OHEIX, RENDIEIZ, K&, v v NERY/BE LV NE (BB 1
JE) . BEfES v NERROERRTE B ILE) »ofliEsnTtnd, &80 HEERE
IRMMEE & 3 4. 4-3 (TR,

#4.4-3 No.8/91=vw hLE—E

=] +5 I B Yy PEAE PLak aHE
N fE 5~19 ((E# N H 12)
- b 49 % 1B 1,32 t/m®
e (? - /k AN BARIRHE 0. 92 t/ m ¢=0. Okg/cm’
~~ . m %
ﬂzes 0 mE) 40 % HARE KL 43 % ¢ =28°
. m
- Fhit 11 % thE 2. 18
WMEFR S 58 %
- 88 9 NAE 10~27 (CVH N fE 18)
‘ R g | " VIR 1,87 t/n ‘
WS 6.0~ ) DA o c=0. Okg/cm?
40 KO 10 % HEMRE S 1. 57 t/m? 5=20°
. (0] -
VYN 1% gkA 0
(5.0 m ) WE L~ S0 9 HSRE K 19 %
thEE 2. 62
1 %
RN EfES Vb | W89 9
?mi o .ﬁﬁ; 2o f/ﬂ/ f N i 26~48 CEHI N 33) | ¢=0. Okg/cn?
R .0~ B P
L 2. 63 =33°
(36.0 m LI 1) | mESKE | 10 % ¢
#it0 %

[HipF] C.E. Testing Company Pvt. Ltd., GEOTECHNICAL INVESTIGATION WORK FOR 250 MW
x 2 UNITS AT BARAUNI TPS, PH-TT BIHAR Part I — BTG AREA (October 2011)
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Power House Area Boiler/Pulverizer Area ESP Area

! !

Chimney Area

[Hifr] C.E. Testing Company Pvt. Ltd., GEOTECHNICAL INVESTIGATION WORK FOR 250 MW x 2 UNITS AT BARAUNI TPS, PH-II BIHAR Part I — BTG AREA (October 2011)

4.4-1 No.8/9 2=y bTUTIZEITER—1 U THIKE
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No.8/9 =y h= U 7 OEHIZIL, ARIKD 6 mBEHDLTHNTND, £4.4-312
IREND LRV, LS GBI, F 118 1THEREE 1.57 ¢/cn’, G/KE
19 %. NEIZ W TS TBTTH 18, 4 118 TH 33 Th Y . RENTD7 Y EH#IL T
P U 2 HRG5 HAR |2 13AE 2 97 K I F8 AR i o0 Bt & U CRIE & 72 2 #S TR,
7212 L. FHEEOEEIEMIZ OV CUINEERED, RO ExR L LT Fa v
Ta S IVEOHIEN R 21T O Z RSN D,

JFHARI IS L8 CH 0 KA HIFRE 2 S 4~5 mAEE D LBV E ZAILH D (K
4.4-1) ZEmH, F4.4-4DLBY No.8/9 2=y hOEHY 7 CIIHFEIS 8~10m
DS TRIIEDOAREMER B 5 LHE ST D, IUE LIRES AN EEOT — 4 %
BTG W R L7255 R I D FTREMEN & 5 L HIE SN D, Z D72, No. 10 =
v MERPEMIZENT S, No.8/9 2= hor U 7 & FBRIC, HEREAIE & LTH o k=
VRT A L VR EOHBE R OBRFABLETH 5.,

F4.4-4 No.8/9 1= FEKILHESE

(AN WERAE D FTREMED & 2 M 7> b DIR S
Chimney Area 8. Om
ESP Area 10. Om
Boiler/Pulverizer Area 10. Om
Power House Area 8. Om

[HipfF] C.E. Testing Company Pvt. Ltd., GEOTECHNICAL INVESTIGATION WORK FOR 250 MW
x 2 UNITS AT BARAUNI TPS, PH-IT BIHAR Part T — BTG AREA (October 2011)

F7. No.8/9 2=y FDRA T—, ¥—E UV EREOTHETY T2V T, kR
WA T, B 600 mm FREE, RS 20~30 mREDLHFFTLar 7 U — MizhE L, &
L LT D, No.8/9 == b L [alkk7ciily L A0E S5 No. 10 == MNEHFETEHIICE
WTh, HUEBERHER SN D, HEMEET5 2 LoZSEIC O VT, Q) FEZY T
(No.8/9 2= b= U T LIZIFFAEOHIE - HETH D LHEE) 22RO L,

U E SRRt 4 - 20
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[Hifr] C.E. Testing Company Pvt. Ltd., GEOTECHNICAL INVESTIGATION WORK FOR 250 MW
x 2 UNITS AT BARAUNI TPS, PH-IT BIHAR Part I BTG AREA (October 2011)

4.4-2 No.8/9 1= TV FIHFITHLMEKETETIL
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-

o IG "‘." wair

mrh L

4.4-3 No.8/9 1=+ FEZILR 4.4-4 No.8/91=vw biRA S—EBEBERE

3

4.4-5 S ILNVH—HEROET 4.4-6 KA S—EBEFMEDHAR
(Hh3R)
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QEETVT

FAEZ U 7 OMEX, RE 1 nBERTIAT via,

KO v NEMBYENFES D, HEOEEROWMEE (N HE
— U THRIRI M O EE S Af &2 I E AU 4. 4T, X

FOTFICHE IV NE, i E
L EBE) 2R 445020 R

X 4. 4-8 |2/~

#x4.4-5 BREIVUTLE—

5 +E N fii T T
Hrx - F£JF1.0m 9~13 - Ty
0~4.5m TIAT va 1.75~2.0 t/m
(4.5 mJE) cEX1.0~7.0m . HLJRRER
wrx wWE Lk 10~24 1.53~1.73 t/m
4,5~12.5 m X T7.0~60.0 m
(8.0 m/=) AL/ > SRR
wrx 25~45
12.5~25.0 m
(12.5 mJ&)
®rx 50 LA I
25.0~60.0 m
(35.0 mJ5)

[HiPr] GEOTECHNICAL INVESTIGATION REPORT PROJECT: SOTL INVESTIGATION WORK FOR MAIN
PLANT AREA FOR PROPOSED 250 MW x 2 BARAUNI EXTENSION THERMAL POWER PROJECT
IN BEGUSARAI DIST, BIHAR VOLUME II

NfE, BEIZOWTIL, £4.4-3127779 No.8/9 2= h= U 7 O HA, NP
R CEZ R L TERY, MSNl:yFIJY&H%\EEI)T_EWT%%Kﬂ%
MO A S, KD IRE R O & L CRIBE & A oS T e, 272 L
No.8/9 =y hx= U7 LA UL, FHFEOHEBREEW IOV TIIHIEMD, KOV IR bt
RELTH U Rav s yva o XA NVEORBURZIT) Z ERHEREINS,

AL LT, £4.46DEBD, RS 5.0~6.0m T 10 t/m* FREOFFAEHIMN /) L
MR 07, EASREHIEIX 20~30 t/mP BRENEESND Z EnD, kML T L
MRS N D, HERE SN D PIEREHTEIEER 4. 4-T 1T T,
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®4.4-6 EREROHFBFHMA—F

GL D DIHER S | FRILT & R4 XL OF R M (t/m?)
(m) (mm) 2mx 2m 3mx 3m 6mx6m
25 4.5 4.7 5.9
5.0
40 7.2 7.5 9.5
(RL39. 5)
50 9.0 9.4 11.8
25 6.6 6.2 7.4
6.0
40 10.5 10.0 11.8
(RL38.5)
50 13.2 12. 4 14. 8

[HiFT] GEOTECHNICAL INVESTIGATION REPORT PROJECT: SOIL INVESTIGATION WORK FOR MAIN
PLANT AREA FOR PROPOSED 250 MW x 2 BARAUNI EXTENSION THERMAL POWER PROJECT
IN BEGUSARAI DIST, BIHAR VOLUME II

®A44-T HESNDIMORERE

RS Mk HELE R E A (1)

(mm) (m) JE 511k K-
25 137 75
28 150 84

600 30 158 90 3.4
35 178 104
40 205 119
25 212 108
28 231 122

700 30 240 131 5.1
35 276 153
40 320 175

[HiPr] GEOTECHNICAL INVESTIGATION REPORT PROJECT: SOTL INVESTIGATION WORK FOR MAIN
PLANT AREA FOR PROPOSED 250 MW x 2 BARAUNI EXTENSION THERMAL POWER PROJECT
IN BEGUSARAT DIST, BIHAR VOLUME II

KBz W TIE, BEMSEOEEOIZEAERE L LV N THD EE Iz, HUFAKAL
WHIRE D 8 mFREE LRV Z &b ATREMIIR W &Rl S AT 5, INEE L 7RLEE Sy
R NESE O T — & 2 FAZ i G HNZFHE T 2 IR 0 I W TR b O AT eI, L
L7285 KIRH 72 T - MRS 1 RIE DO AR E R & 5 & S D No. 8/9 == k=Y
T EZERETHD EBDNDSTD, FEMRELEIT O 2 E BRSNS,

U E SRRt 4 - 24
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[HiFT] GEOTECHNICAL INVESTIGATION REPORT PROJECT: SOIL INVESTIGATION WORK FOR MAIN PLANT AREA FOR PROPOSED 250 MW x 2 BARAUNI EXTENSION THERMAL POWER PROJECT IN BEGUSARAI DIST, BIHAR VOLUME IT

4.4-1 BETYTICETER—U S THRKE

UM E IRt 4 - 25
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..Lk'fl
100 l
STMROL | BORE | e DECRETION lGRAVEL] SAPD | FIET | CLAT]
MU £l B L] e k3
% 1 2.50 Sancly sitt (AL-CL} o 14 | B0 | &
£
=
b 1 5.50 Seundly silt (ME-CL) 0 77| o8
=
£
'g 1 8.50 Sitgy sentel (54 i ga | 17| o
=
§ 1 11,50 Fie sancd (5P-5hi o az | & il
\ R g R TR YR H] | i B iu i
i i
) TURROL | @ORE | T DEFCRIPIION s s Ty
an -4 - i WU . kY 5 e L
E 80 do 1 19.50 Fine sand (5P-544) ¢ | 82| n 0
8 7
g 4. .o b b A ] e 1 23.50 Flie soniet (SP) o %1 4 a
F 50
'g s = 1 27.00 Fing sand (515 1] 95 5 o
& 30 -
E EA— 4 21,50 Ptz gemdd (5P) 1] 1 2 t
204
1 PP P M a8 80 Eim vt 088 TAR e o -
o ; L i
0.00% 9.01 a1 1 10
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LETTN Lesl g Fooriiec iy LRSI SN | TR \'_'.I'.IP"I""
v % £ 5 = |
E 300 Fhes seind {BF-EL o fwmiorF o
& 4200 Flae sownd (SO0 f w | @ i
%
g A7 S50 e ramd FE-E) a [ F] i a
g } .
E 5350 | Flee g (TPEL) ] 0 | 2| a o
g I
i | i
| | i
] ]

FARTICLERITE, nrm

[HiFT] GEOTECHNICAL INVESTIGATION REPORT PROJECT: SOIL INVESTIGATION WORK FOR MAIN
PLANT AREA FOR PROPOSED 250 MW x 2 BARAUNI EXTENSION THERMAL POWER PROJECT

IN BEGUSARAT DIST, BIHAR VOLUME II

X4.4-8 mES%H (BH-1)

JUME R A A
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4.5 JKigE - BUKETE

(1) KR - BUKET B E

B Z) 6 OBUKGHEIZB L T, 2=y b TUE L 225 KE L OFF A ORI
BUKEFZMER L. TP Z2)NNTBT 5 BUKM RO 21T - 7o, HEE O F T 72
EDPEVIAENTOWDBUKFEICET 5 LAR— b —#AF LI, 2=y MIB T DL
LIRIKE, T A b OFF IR BUK B OBLEHE O BUKRBRFA &IZLL T D L B0,

£4.5-1 AUoPRNMORBELKE, FAFIKERVRFBEORKEERE
(BA{I : cusec™)
No. 6/7 No. 8/9 No. 10 -
H H EiR I 75
(110 MW x 2) § (250 MW x 2) (250 MW)
WK 20 25 15 60 | FPRERDNIEVEGS
TR
45 - 45
Bk &
BUKRIEIZHOWTIX, 3
K ER 0 B o DL ZANo 6~9 ==
K v M & L CEHE, No. 10
2=y MIEGET

%1: 1 cusec = 101.94 m’/h

BEA7D No. 1~T7T ==~ NOHBEHKRFEIT, ML DFUKTH 7223, No.6/7 2= k
IZOWTIE, A%, T PR b ORKIZEIV EZ 55 TH D, LoT, PR
POOEKIL, N7 7=k FEEFTIXESEIRPIORR L 72D,

T =HRIZEBT D0 AN 6 OFUKEEIL, B — b NBFRH-> TnDd, £
7oy NI =K IFEBATHINEFETA & 725 2 0D, 3k 660 MW AR R AU % i O Btk
RE L, BEUKENHE Z 2551280 TH T DA OBUKFF A OBAFIZ OV T,
ZEERETITR2NEDZ ETh Tz,

Flo, WP A)NTEY ORENPREL, MERVIZLDE, 1HFDD HTRICED 2
ML 2y ABMBREICSH D, ZHUTOWTIR, B 7 P25 5 2 LT X 0 kbisidnr
RETH Y, BERAEZHMT 5 ECTRICRBEITZRV,

KOMFEE LT, EARIRMEIK, RA T —HitaK, BEROMEIK, FrNOBAKDIE
D, AIRIKDIKEESS £ TORED - DIR EIRAT 5 BMICHibh T\ b,

IRE WNIKD D OBUKD -, BEARZROHHAGRITHEE S XN RIRE NS (“5.1.3
KIPEE T v =7 MIEH S 2 REREENE 23 0),

U E SRRt 4 - 27
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Ek i =

l

T .

B4.5-1 A2 RJIEKH R

(2) JKE D

T2 2N B BOK B IFUKKE 24 4. 5-2 1R,

£4.5-2 ATRNMSDREKKE

(B4 - mg/L)

B4.5-2 AUPRINER
(7K g Al AN 5 TR AR

H P A LS HA ARE

pH 7.63—8.9 — — —

B ~1, 000 — — —
T DA A 108 15.0 8.8 6.4
VTRV LA T 45. 8 4.1 1.9 0.9
TRV AL A 45.78 6.3 6.7 5.6
VT AA A 10 2.3 1.2 1.0
IREBIKEA A 120. 36 58. 4 31.0 16.9
sk A A 59. 22 7.9 5.8 4.7
Wile A 4 30 — — —
U 10 13.1 19.0 10. 7

78 0.19 — — —

(AT oD 2NN OF— & 13 & B D fh 5
H P ANPUSNOT —21F, LFOU =7H A MZLD

(http://www. water. city. nagoya. jp/intro/library/alacarte/contentl. html)

T DA B DOFARKE X, OBENIEFIZES . QI T AL F RO IT R T
EAT . TN TEAA T HEORA A EmBIEL, QRIBKEA A A A 5%
DENZ, FEORHEDRHABIND,

BWENIEFICE S, WL TV LD ENZ LW ) R s | WEERET 5 ik
WETT o MRS HRET DMK (WK ®ETT7 0 MI, BATRESATWD D
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DI AR EDONBERE I OE WS DR NE L35,
NI HRICERBWT, BETEERT %A, itk Wik ETZ o N OREIT
DRI DEBEEL Y LERD D,
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4.6 EER

660 MW RS TR CTHAG S DB ik 2 XA ERk L. CEA DFEFEATER IR
TAHHEUETH D “Central Electricity Authority (Technical Standards for Construction
of Electrical Plants and Electric Lines) Regulations, 20107 (VLK. “CEA HifffEiugE”
ETD)ICEVEIETHZ & L d, IR T YAEDRE 1 & —RERFHOIHAE 3(4)
IZHBWT, LTOREEIZONWTHHEIT 5 LS IZERLTWD

(a) CEA (Installation and Operation of Meters) Regulation 2006

(b) CEA (Technical Standards for Connectivity to the Grid) Regulation 2007

(¢c) Indian Electricity Grid Code issued by Central Electricity Regulatory

Commission (CERC)

(d) Applicable State Grid Code issued by appropriate Regulatory Commission

(e) CEA (Measures relating to Safety and Electricity Supply) Regulations as and

when there are notified by Authority

(f) CEA (Safety Requirements for Construction, Operation and Maintenance of

Flectrical Plants and Electrical Lines) Regulations as and when there are
notified by Authority

(g) CEA (Grid Standards) Regulations as and when there are notified by Authority

FC. CEA $fii B E 4 BT T & BHPART O @R ITAR 2 HANEEDOFRLE 1 H U |
8= A 66 kVIA OB T 2 LETHEMNT 2ARLHEMT2BEORENH Y |
500 MVA 10 KEWEJERAEIZ OV TIL 400 KV OBE L~V EF 25 2 EMRPFFE ST
Do DT AAE, 660 MW HEERSUEBR & & 2104 72> TE, Frllic 400 kv B
Fr & EEAROBEEBMEL D,

F4.6-112400 kV ROBEEE Y AT AT S5 FERRFHMEZ RHT 2,

% 4.6-1 400 KV REEELRT LORFHCHT ZER/AS A —4

HH PR FHE
TERS I 400 kV
e fif FHEE 420 kV
TEAS B 2K 50 Hz
% 3 phase

EA L LA

1, 425 kVpeak
IEHE AP EE (£1.2/50 1 s) bea

2L AT EE
?igi;ggSOLjs-ng/Wet) 1, 050 k¥peak
JELIRE T P JE) M 5 7B (Dry) 630 kVms
Skl 4 [ i P 320 kVms
TE RS E T Y B 40/50 kA (1sec)

[HiFF] CEA Heff b

U E SRRt 4 - 30
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BIE, NT =Kk NBREFOPEZR L= M 132kV OBIFFEHEA L TEBY, EERIT
6 [EI#7 (2 x 3 [F]#}) T Hatidah 288 Fr. Samastipur Z2EFr. Purnea Z2FEFT (Nagachia 257
Fr/Khagaria Z8EEATHRE ) IZHEE SV TW D, BT, BUERERT O No. 8/9 = MallFiZ
1% 220 kV BABHAT2SEHE S TR Y . EFEMRIL Biharshariff 228 HT & Begusarai A&
OB 7oy (LTL0) A& L T4 MR Q2 x 2 [\ . Hazipur ZFEATEITIC 2 B2 x 1
AR . BERZ > 132 kV BIPARTEAEH & LC 2 [mfR, BERA A= L LT 2 MO 10
[ERRASEHE STV D,

BSPHCL @ FY 2013-14 7>& FY 2015-16 £ TOHFEFHMEIZ L D &, EEBEROKE X,
2012 4F-)0 5 2016 £ THHL 7 2 = 7 F21F T Rs. 3, 162 Crore (F 493 f& : 1 Rs=1. 56
JPY 2013 4 11 ABUE) 23 FHE STV 5, BEfED BSPTCL 23MRA L T2 iR FERRER (i AL
(REEFTHEA & 5418.5 MVA) & 2015 4ETED 400 kV LR & BT O W &2 K 4.6-2 &
#4.6-3 1T,

®4.6-2 EN—ILHSVRET IEXRERMBHRE (2012 F 3 ARKERE)

BEL~L BT EFEHR AL (Ckm) ZE A 1 (MVA)
400 kv - 75 -
220 kv 9 1, 147 2, 450
132 kV 76 5,178 4,588
Total 85 6, 400 -

[HiPF] BSPHCL 2238

U E SRRt 4 - 31
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& 4.6-3 400 kV REBHROIBHRETE

SaE | HRR ETE DN # M (Rs. Crore)
500MVA x 2, 400/220kV SS*! at Hazipur 192
500MVA x 2, 400/220kV SS near Gaighat 116
2R AT 500MVA x 2, 400/220kV New SS at Fatuha 116
500MVA x 2, 400/220kV SS at Bihta 116
At 540
LILO of Biharshariff — Muzaffarpur 400 kV 20
Double Circuits lines at 400 kV Hazipur SS
EEMR Bihta - Patna (PG) — Fatuha - Gaighat 400 %81
kV Double Circuits line
&Et (FEHRER 104 Ckm) 361

%1: SS(Substation)

[HiPF] BSPHCL S35 1H] (1 > RigEHIEB) A (BRGF) O#18EPS IS FEMEEL b

EIT LT SRR

JUME R A A
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T = KT IFEBETEIA DR E R & e

4.6-1~[% 4. 6-2 |T77T,

Phulparas

L7 Reminagar

v 3

Jainagar

Madhubani

Gopagunj

Chapra

Gandak
BHPC
EASTERN REGIONAL LOAD DESPATCH CENTRE
BIHAR TRANSMISSION SYSTEM
Ramnagar Birgunj @ wowvs/s kV LINE THERMAL PS
© 220ws/s 220KV LINE HYDRO PS

Raxaul . 132kV S/8 132kV LINE

GORAKHPUR Betian Jeleswar NEPAL 33KV S/8 33KV LINE
Dhaka @ is/s 11KV LINE

Sitamari DRAWN ON:May—12 RevMAY-2013 T

Supaul - M Thakurgunj
\ Udaikishangani oy

DUHABINEPAL)  Ralbiral }

BINAGURI

W.BENGAI

Samath(UP)
Allzhabad

Rihan e ) rkhand)

Koderma

Tenughat(Jharkhand)

JHARKHAND

Patratu(JSEB)

Deoghar{Jharkhan)
MAITHON

[HIAT] BER A B8 & (ERLDC) 2012 4ERBIFED T —
BEFEOEN—ILMNEYDTY) v FK

4.6-1

S 7% FE\Z A TS B A il & B R

———  400kV Transmission lines H
220kV Transmission lines H

- 132kV Existing Bus ";-,r
Muzaffarpur (220MW) Purunea

s/s T s/s
l +
Purunea

FY2015-2016 s/s
Hazipur 77,
/s CASE 1 %
Begusarai

s/s

W

L

(1,980MW) ¥

Biharsharif
Sasaram s/s

: W
Biharsharif

4.6-2

NI ZRAEBMICEHES 2R GRERER)

JUME R A A
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660 MW 8 SR ORI M 72 0 | FEBPTISHTZ IR % 400 kV BAPART O afiits
RRIE “6.1.7 FEXERMT W TRT 228, A0 T FEAT TR ME AR O Be i CTld. 400 kV
BREAPT S & A D 400 kV EBARUCEHE T 5720, & 2 [k o /00 (LILO) AF— A TLLF
D37 —AEME LT,

(a) —A1 : Muzaffarpur &P & Biharshariff Z88E AT O © 475

(b) Zr—A2 : Muzaffarpur ZFEFT & Purnea (new) ZEFEATH D 7 sy

(c) 7/—A 3 : BARH MBEFFE K J1FFEFT & Kahalgaon HERSTEIEEFITHO © 57
H o — A DEEMN— PR EIRERE K 4. 6-3~4 LF 4.6-4~5 TR,

440KV ExistingTransmission Lines.
- CASE1 (LILO Muzaffarpur/Biharsheriff)
e CASE2 (LILO Muzaffarpur/Pumea)
CASES (LILOKSTPP/BARHSTPP)

Muzaffarpur S/5

CASE2 [LILO Scheme Pi Branch Typical Configration ]
Hazipur $/5
I3 LRy
~ + 4
N~ —
CASE 1 -
.“ Purnea
(NEW)S/S
BARH P/S b
Kahalgaon
Patna s/s CASE 3 i

Biharsarife S/S 1x660MW BARAUNT TPS
UNIT £10 Expantion Project

RIC
POWER CO. , INC.

4.6-3 400 KV EBROBEERIL— FE (Google HEFH)

—— . »

= 440KV ExistingTrans
e CASEL (LILO M
e CASE2 (LILO Muzaffarpur/Purnea) - g " e — -

CASES (LILOKSTPP/BARHSTPP) . hasd." 4

Purnea
(NEW) S/S

Kahalgaon
sTPP

X 4.6-4 #Hi% 400 kV EEHEDEER/IL— FE (Google H[X)

U E SRRt 4 - 34
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& 4.6-4 HEx 400 KV EEBHROBZEFREHLFR

Jb— % r—2=x1 =22 r—2A3
ek (1) Muzaffarpur SS (1) Muzaffarpur SS | (1) BARH TPS
(2) Biharshariff SS (2) Purnea (new) SS | (2) Kahalgaon TPS
3 (1) PowerGrid (1) PowerGrid (1)NTPC
GIEE: . .
(2) PowerGrid (2) PowerGrid (2)NTPC
EERITHE PowerGrid POWERLINKS PowerGrid
B EREE (km) 130 240 217
EIf79x 2 2 2
BRAR MOOSE TW. MOOSE QD. MOOSE QD.
Sy TERE 53U (LILO) 7 53U (LILO) 7 53 (LILO)
R % 48 km % 61 km % 24 km
EIF 5% 4(2 x 2) 4(2 x 2) 4(2 x 2)
BRAR MOOSE TW (2) MOOSE QD (4) MOOSE QD (4)

[HiPfr] ERLDC OPERATING PROCEDURES FOR EASTERN REGION Revision 8 (June 2013)

+x4.6-5 EBEOERKRMLIERR (B5F)
7 H B AL N ®
a— N4 - MOOSE
AR mm? 323
T = A 5/ mm 54/3.53
FEEE T T 25 E2 N 5/ mm 7/3.53
SR N mm 31. 77
TILI =L mm® 528. 7
Wr o AE EZ I mm? 68.53
SR N mm? 597. 2
T = L5
HE kg/km 1464/534. 5/1999
- Ak
TE K N (kgf) 164, 576 (16, 783)
HhHUE (20°C_— %) Ohm/km 0. 0537
. " 8 Mk Amp/MW 1061/624
FFRER —————
T 2 Mg Amp/MW 828/487

[HAT] British Code, ACSR (Aluminum Conductor Steel Reinforced)

X1 FFRBILOSM:

B AV ER - 25 °C, HEE
TR ANVKUREEHS 1 40 °C, A&
BOoW) s V3 x EEFE (Amp) x EAREIE (400 kV) x S1F (0. 85)

BRE

TSR EREL - 0.5

: 1,000 watts/sq.
: 12,000 watts/sq.

1 8RN 720 50 Hz 220 BRI - 75 °C, JEGE : 0. 61 m/s,

JUME R A A
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& — 2D b, e A 32T L NIPC DT Cdo 5 BARH TPS & Kahalgaon TPS
D&Y, FaF sy FE L THRRENT (FEENT (SRR TV D Z &2
Z. FEITHLE D D ~OBIE L &2V JIMEDIENT 2 2N Z AW 2 BB & D
b, BIHOBRMHYEORIL L LTI AT 4 7RIS Th o7z,

ZDOT=H FS AT TEL 7 — A 1 & —2R 2 %X — AR~ e 7 U
V7 R R I R T A M EN D D E T A 1O T v a = AL LT,
2015 FIZ EN— LN BB Hazipur Z2EEATD 220 kV 225 400 kV ~OFIEZTFEL T
WD ZEB, 400 kY EFERRD Hazipur ZEFTRRASOEZEERIOA TV a v r—2 L L
TEZBND,

BRGNS & L CIR, #Eia RICBIE T 2 BB ORI, Wit/ & Ofk vl z
BT MERB L Etap 72 EOMEMTY 7 b 21E M LSBT 217 5 2 & T, S ArhEtk,
MM ERRAE L, MBS U BHEE A, a v X I2H DA > REERHIRS B 5 AT

(ERLDC: Eastern Regional Load Dlspatch Centre) <°A > NE k= /)7 B2 (ERPC:
Eastern Regional Power Committee). EBARFITAE 72 & ORURKERI~D R X Fu v ouikikh
FIEBZREEITO 2 & T, REMREERSEORE ST & . en—Ji/ T4 H
BIROFEERRFFICET 5 RWIFHE DKM O 72 O EAZFTHIRE IS LESGTH 2 & &
2%,
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4.7 BRMER

(1) AR

RT 7= KFFEEF No.8/9 =y FTEHEI LTI AT —F LINAFETEX R0 o7
728, 660 MV BEEFERE CHAT AR EF L &AL L THRFEZED S, No.8/9 =
N CHEMBH L TS ARMEROT—Z LT LB,

x4.7-1 AR

NT = kI3 EFTEH
LT
Fﬂn ﬁ /=7 }‘ﬁ
NN B kcal/kg 3, 300 3, 100
e % 29.7 29. 4
Ay % 17.7 20. 6
TFE5HT
K53 % 44. 6 40. 0
K5y % 8.0 10.0
€S % 34. 69 34. 66
K& % 2. 43 2.26
TR HT Fies % 0.3 0. 00
7€ % 9.27 12.33
S8 % 0.71 0.75
LSRR kecal/k 7,529 6, 624
ca g , ,
(JHE 7K HE PR~ — %)

[HIFT] STEAG £HRH X B v 4t 5

HARTEEHM (JIS: Japanese Industrial Standards) |
AT, NT U= KNP EITCHEH L TV A ARITIKS 1% < K5y ST D 72 A x4k
HRIZODEH SIS, BAROER
AT —T—HEMICER I TS ARITZ, BREAEREGIES F#o%@m ESSPE
10 %RAMETHY . A FREHWIEARK I EERT 55813

JEAFUEL 55 JIS 1BV T,

IJXu‘I'—ﬁ—éng‘&)é

NI =

=X n+)_‘ iR

CRDHARDEE AR 4. T-2 12

DiFEWE+HFICEE L

JUME R A A
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F4.7-2 JISHEBETHE IS M002)

Gar| BB (AR AT NS
TR (MK MEK N — R) L NI =Kk
e K4 (kcal/kg) h P H
e foti f A — 4.0 0L I
Bl 1.5k
8, 400 LL I
TEE b B2 1. 5 A
C 8,100 LA I 8, 400 At
D 7,800 LL I 8, 100 i
AR R —
X EtER
E 7,300 LL_E 7, 800 i e
(7, 529)
F1 6, 800 LL I 7, 300 i
)R o
U— R MR
F2 5,800 LA I 6, 800 AJifi -
(6, 624)
(2) B iR R

RA F—RESP O A O E B MNBE G RIKDT — 2 TGS T,

U E SRRt 4 - 38



Ty A F I VLIR— b

No. 10 == K (250 MW x 1) & L COBEDARMLERX, 150 5 h> 4 FETELT
Wb, 1 2RI T T = kIR EFT SR 350 km BEALTZ Mogma S5 (L2 B A R DOHERG &%
52 LI TERY ., BRICHREATH D,

660 MW 8 i Ui & 5% L7236, 3656 0 by JARRRMER L IR B8, ZOWE, N7
¥ = K15 BT Urma Paharitola LML (7{F F  OMEENHER SN TND) HDOAH
R OBFEERY ZBEIC 2 TR Y 2O b O A RMHG A 2018 FFEE X W Bl S5 TE
Th D, 660 MW BEERAERE O R T, 4 L6 KEIEAE THRETH 48 » /]
(44F) BEFXLETHY . ARMEOH TIISRITRWEIALRTH 5,

Flo, ARITILITE HEEFOSEIC THRENTE CREIND FETH D, T U=k
FEITOEMICITEGER H Y . Z 20 bELEZ BEITICS TIAAAREZHAL TS, Bl
FEDOFHETIX, No.6~9 = MIXFL, 18EHHEYEZV 60 h>DOfAKRE 50 B, —HYS
D 3FIH (FFF9,000 o) ZZITANDLEHEE LTS,

1 NTPC, DETAILED PROJECT REPORT FOR COMPLETE REPLACEMENT OF 2 x 50 MW UNITS WITH 1 x 250 MW UNIT AT BARAUNI
TPP, UNIT-10 (November 2010)
POY6 112 ARIEEE - ARIKBEAERORE” 2B H
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4.9 JRALEREE

(D IxFELE=E

No.6~9 ==+ K~ & No. 10 == | 660 MW HB 5 R T 3% DA R R E EITEE T 19
3,000 F FURBERAENTWDS (R 4.9-1),

x4.9-1 FRKREEE (B FHY)

H H IR A B AT
No.6~9 = k 1, 500 & B0 AR
No. 10 == k 1, 460 AN L oHERR (6.1.12 28)
at 2, 960

SCHHNC 1T 2 HN K OB TR 1. 25 t/m® (& B f55L)

(2) R¥535

T =R DIREEGIZAARTE K Ao DI TTIE e <, e LIz THgiyF-H
PRHTEICH O SI T HN TV S,

No. 6~9 .= K & 660 MW H G AL 3% FH OBk K545 & LC, No. 8/9 == i)
SEETIAK 2 km JEIC 496 —— 1 — (F 2 BH m’) ORMASH 0 | INERFO T & B
il E\éﬂfwéh RAHUZOWTIE, SR, MNBURESO 7= O3t 217> TH
O FEFEROT-D i%ﬂﬁﬁ@‘ﬁk@@_@ﬁk CRFII R FERBERIL RV,
Mﬁ&wﬁ%mowfiﬁfﬁm$f%éoEE&@aﬁﬁﬁé%%#h\m@%\XA

WCHHIDFERDITON TV DER T Th o T2,

& 4.9-2 IRIBGOFERR

HH JREES O, USR5 RS

Ay No.8/9 = MHLS XV FEHITIAHK 2 km 4E

JH i A 496 acres (fJ2 EH i m?)
S popINa
MRS s JRIZ %95 HlifE D Fr |

FERBR L

(AT B & D RER
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%Ebt X, KEREAL, A7 U —fRICTIKEE CTIKIES F CESFHE & LTW5,
K ¥555 i%%% SRR B OFHENT 72 < . AT DK &2 A CTHEUER P o J& PH I 48
%%ﬁw B, JKZMDII T T D TH D (X 4.9-1 B08),

IEI*%(:\ _’I \\ ’I \
ER. BT R

WmeIZ, RER RIZ, ERRNE i AR
WTELR ZIRTEDIT

X 4.9-1  #ERIKE 5 BERE i ]

HARTIE, IREESG LRI 1T D g OB MERELR ~DXHSFEIZ DWW THEREA TR ED O
ITWBD, — . No.8/9 =~ b DBt Z55 4 (EIA: Environmental Impact Assessment)
2BV TIE, MoEF £ 0 | v%%@ﬁm@%ﬁm FOMPNCOVWTIREN RSN, TheXx
. R T ARSI, IRAKENI<T=O DT A4 =7 (High Density Polyethylene
lmmyf%m®@dﬁk WARPEEZBRE LIFHENTOND TETH D, LXK T
o7 No.8/9 =y MENOHERIZIZT A = VT EDRIGITR S TR,

Q) IRA N F AT E

MoEF (Z & 0 | JEHRHIMIZIS UK OFIFIICET 2 ORI TE Y, £l
KiFE4.9-3DLBY,

&4.9-3 REDAAICET 54 2 FIREFMEDELGERYRD

TIA4T vy a BRI L L AR
Wi EH 50 %DTITAT via HRBIARTR 1 LN
MR EHT0 DT ITAT via HEHRBR AR TR 2 LA

90 %DTIFAT v HERRBRAATR 3 LI
100 %D7 74T v = EERPA AT 4 £ LI

[HHFAF] MoEF, Notification S.0.2804 (November 2009)
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UANEYTF—2 300D No.6/7T 2=y FEED, No.8/9 == MK No. 10 == b
660 MW BEE R IERR 2 G L L. 7 74 T v ¥ = iEinbiha®% 14 H 50 %, 245H 70 %,
3HH 90 %. 49-H 100 %A ZFIH L7556 O 25 1231 K OHN BT, #
4.9-4 DB VE TR 9,800 T hr &b, ZOWE, BN CE ST 4 m F2EIH
B35,

£4.9-4 RETE (B F L)
IE E lst 2nd 3rd 4th 5th,25th g_l_
BA*! 150.0 n I n 3,750.0
No. 6~9
FA*? 675.0 405.0 135.0 0 1,215.0
660 MW BA 146.0 I I n 3,650.0
R
=i FA 657.0 394. 2 131.4 0 1,182.6
9,797.6

¥1: BA, REAT via

X2t FA, 794 T v

AR FE A 81T No. 6~9 === |} 1,500 F k>, 660 MW R EESEREf 1, 460 F k27

3No. 10 (250 MW) D DPRIZHE-SE, BA:FA=1:9 & L CHE

[HiFT] NTPC, Detailed Project Report FOR COMPLETE REPLACEMENT OF 2 x 50 MW UNITS
WITH 1 x 250 MW UNIT AT BARAUNI TPP, UNIT-10 (November 2010)

BHIZIBWTIE, A MRV T OMEL BREBEM R E~DT 747 v 2 DFR)
FIRZEIE LTS (EA Y MTOWTIZHARDSGE LRERICH EREE LTDOT7I74 T
v a O, BERVICEDE, NTT=HEND VA Z I HA~EK 100 kn OFFICAE
MAEER 1,000 F RO A FIERHLEDZ L THD,

Flo, NTUSHIENGEENTZE ZATIEH DN, Ty v T 4 ATWVNCEITHEE R
AV hEMESE 4.9-5 (RT, TOD® AL MEEOEREEFBEEOSFHIN 12,000
TRy RIZZAbLOME R ELTRRRZ 74T v a2 fM LIS
B, TOEITMECTHERM 1,200 F M RBREICRD ZENBESIND, T 7=k ED
AU MEHOT —F 2 AFTE THRNDA, No. 6~9 = LT 660 MW 8 ER £ R i
D7 TAT v alFHFM2, 700 F R RBEORAENLIAEIL, 7747 v 2® 100 %%
BRHFRIRT D72D121F, BA Y MBRLIAMC B RIAG R 2L L TS 2 ERREITRD
Lo LBbns,

%6112 ARIMEE - ARIKEEROHE” 25 R
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495 FELAVIRH—E

P .

il Sl Name of { Rail/Road Distance (' Present
1 lo.) \ Cement Plant A\ From Champa / \ Installed Capacity
1. | Ambuja Cement | ~ 117Km 1.5 Million TPA
| 2. | Grasim Cement Rawan (near Hathbandh RS, Raipur 110 Km 1.2 Million TPA

3. | Ultra Cement Hirmi (near Hathbandh RS.) Raipur 112 Km 2.75 Million TPA

4. | Century Cement Baikunth at Baikunth RS. Raipur 134 Km 2.10 Million TPA
|| 5. JACC Jamul (near Durg RS.) Durg 203 Km 1.58 Million TPA

6. | Lafarge Cement Arasmeta (near Bilaspur & Akaltara RS)) | Janjgir-Champa 60 Km 1.6 Million TPA
| 7. | Lafarge Cement Sonadih (near Bhatpara & Nipania RS.) | Raipur 137 Km 1.4 Million TPA

[HiPr] DPR FOR 300 MW x 4 COAL BASED TPS AT BALPUR, IN JANJGIR-CHAMPA DISTRICT,
CHHATTISGARH

T A NREAOR ORI EE CHE S TR Y, ROa—F—{INREHFE TH
LIRS Z L2y FEFMITIKZ BE TR 5, F/o, XTI Uv=HRIZB N T
X, ZHET, 2011 FF~2012 FFD 14E[BTNo. 6/7T 2=y bD T TAT v a2k LU
BHZK 50 T R A LEEEE R H D LD & ThoTo,

AIRD L FY | No. 6~9 ==+ k& 660 MW R ERSEFR > & O [ K3 A& 81349 3, 000
T RURBELRIAEN, £4.930LBV 7747 vy aBlNHRASNESAT, B
] D JXK B35 FHHIN (496 acres) THUERNFIRECTH 5, ICHIFIHAN 2L HEE WA DR
B — 2T, RS ORI E I, No. 6~9 = ;& 660 MW 4B HG S 3% i 0 EHEEE AR
Py DR T 17 AR DR X 7B 20 mAHY I D, FEFMOT-DIZIX, FHE B DK
BRI & D WIXFERDIREESALE O WT IR LFUT /2 5 LB b 23, JKRAFIAIC
DONWTIERRERDEDBWRTH D720, TOEBIAREMZ A L, RIUZIS U CTIRES
JEIE LREFIC AR R D B,
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4.10 EZEHREMAIL—H

A2 ZNFNERIEL L D> TODIERD RN T, T P Z2)FRE» b ALRE~E
bt 2 B 28880, Bl — FORMANEL RS, NI =HKIEH YA 0db
FEAALE L ZEEATORPEIZK 2 km DFTIZ & 5 Rajendra iR TE D, L LN 5,
2013 £F 10 HEE, ZOMBIEA T T 2R THY | KUEDOBITIITHIRD T b T
Wiz,

No.8/9 = h DEFRIZIIT D THERLEE 1L BHEL Th D720, T 7 = k3BT~
ZRHED A~ RENO TH2 SIS T OB a2 R LE#RMZA LD & Th-
oo 27280 EEREARE DOWIRIT Y 72 0 R TRe 72K B0 0 PR TR T & e o T,

I, ZOEDIH P A)NEWED Z LT E HAEIT Rajendra #FD Tk 20 km (I2&H 5
BAEFIHAT 270, WA 110 kn (ST BT 2ME S MG A EEFIAT 5 2 Lick b,

4.10-1 Rajendra #&

MBI At 1o



77 A I LR— b

-

[
)
A Y
A
-
»
ity
STIP
,

3

J
‘L)

Sy P /RN |
B i il (ora N
2 R
} ‘tﬁ’ \S.ﬁ} Llﬂ . .
ol "'qw e S AT
G o=k e

TN E IR -



T 7 AF IR — K

411 IR SEERER

(1) EEF# IR R 5 DEEhR

No.8/9 == MNEFEH ML, FEFEMAIZH D NH-31 225 1/2 km OFEREZ I TH#s
OFLENFHE S TS Z EHBI L7z, ZiUE, MoEF OF A KT A LD DT, [H
B/ PHE DI BRI R £ TOBERRIERES LT 1/2kn 2R T 2XERH D5, Z DR
FROFEIL, PERICEEEAILRT 25610, T RBEREEEE 2 R T2 HIUCTED S
nTnsg,

[HFF] MoEF, Environmental Guidelines for Industries (March 2012)

(2) EERMERBIED T REN

HEITENDOMEIRIZ LS &, 660 MW B AL 51 O &M 5 I A ROERBIR
ITFAE L7220,

“4.2 HERRATRET U 7 KON ATRERRfH ORFE” TR L7z L oIS, BEFEAEL O L
R FRBUILL T O LB D Lo TN D,

FEEITABE SR EHIE D - TRV | B SUIETE S 1/2 km FEEE O BEbR FREE 2
R L7221 Ud 72 B 7wy, FEEFTALRMISE AU, HIRER (BR) OFBEMARIEL TR
D FEEEE R S RIBE RN TiE, BHIAIAA > TV D, Ko T, 660 MV AL
RN OB LN FE BT 2 JE0E U220 U722 B 720 GA1E, REFTR BB R 2 SR
BTN T To Rt A R U, FERRAERBIRIIEAE LR, L LR 6, Y]
MBSO a ARNE L D,

X4.11-1 REJALA. BAARR (FER)
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X4 11-2 HBAFALRA (FER). ARARER (FER)
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4.12 EfIEtEEDBEE

4121 REZXOBHNEBAMHEFTEROEE

AR, (A ) EHEEE AN VIR T o = #i1 X  BEAF H I UL A b2 K 58 BT (50 MW x
2) ZBENIC L., HEEESEA R TIHEERT (250 MW x 1, m10n%yb)%@ S NAET |
FHENCH Y BEERITE AR AKIIFEET (660 MW x 1) 2% L., EHOFEEOREM
M OZERREZXY | b o TR OB 7R E%ﬁé%@f%é ALEHE & DTS
PEA MR T DI 720 | REEOESVMZRHEE Z UL FOHEBIZERH LT,

> FEEHIOBM (250 MW — 660 MW)
> FEEGAOLHE (HFESNE — BEAE)
> AR FEEFT O

4.12.2 EAMRHERGER

BHFRE I TN T v = KR EFTHTE K O BSPGCL BMRE LR & B i A2 T 72 &
AV IKREELZET HZ EPRE LELGEIT AEETE N —/VINBF OBORIC RS
. 20% 4] EENOBERICKRIND | L DORIEEZGT-D, RF¥EL L7 &
DOEASMHEITINTWD L E 2D,

F7z. LT Ok CHIEAVEMRIEH OB SO A1T > 72,

F4.12-1 LELIFHEEDBEEMMER
SCHRA FEATHEE AT

) Planning Commission
(a) Twelfth Five Year Plan . 2012 4
(Government of India)

Government of India

(b)National Electricity o
Ministry of Power 2012 4

Plan
Central Electricity Authority

(c)Business Plan for Bihar

State Power

Transmission Company Bihar State Power Holding 2012 4
for control period from Company Limited

FY 2013-2014 to FY

2015-2016
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(DRELHDOEMDOEES

(a) (b) DILHERIC TEAMAE OHIMABRERF R 2 X 25 LS TV D,

(a) (Page 16) Electric Power is a critical input all economic activity and rapid
and inclusive growth is only possible if reliable electricity Is
made available everywhere.

(b) (Page 1) Growth of Power sector is the key to the economic development of
our country. Growth in production of electricity has led to Its
extensive use in all the sectors of economy in the successive five

years plans.

F72. () DCERTITE AN—UMNE T4 ] EREEEIZEEREBEBIINRARE L TWD, 23
RERE L TWDAHR, ENDBHORENBON DN TN, A% BT 5ETFEICK
it BT EN— VMBI EREEZ T 3B CTH D LE#H STV 5,

(c) (Page 9) The power supply position in the State of Bihar remained very poor
and consequently the peak demand deficit 1n the state has
comparatively remained worse than the national average for the
country.

(c) (Page 9) Bihar has witnessed sharp increase in the economic growth during
11" plan period mainly on account of the developments in the
secondary sector which has led to a sharp rise in the pre—capita
income. However, the same Is yet to reflect In the energy/power
sector growth.

(c) (Page 10) Due to rapid growth in Bihar, the current level of demand is
anticipated to Increase drastically from current level of 2, 000 MW
to 6, 000 MWV in near future. To facilitate the growth of the state
and in order to meet the Increasing demand for power the State
Government of Bihar has planned various power generation capacity
addition programmers and allocation of fresh/increased power from

upcoming Central and Private sector projects.

LIED Z &6 ARRETREN D 2T 5 2 L%, EOe RERRICERT 2 &
EBEZDNDIZD, EALGHE & OBEMEITERNL TV D LB 5,
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QD RBAXDERE

(a) (b) DICHER S “BRALERFRDEHHITL, A RIHE B OO 7= 6 s zh R OB E FUE A LR K
FFEBFOHAZFE 5 LB DD 2 ENnD, AFETERETNELHHITE) S mE)
ROBIFFRE~LER T D Z L3 EALEHE & OREMETERN TV D L 5,

(a) (Page 118) In the business-as-usual scenario, India would rely heavily on
coal to meet Its surging power demand.  However, this poses an
enormous environmental and natural resource challenge, as the
Power Sector is the highest contributor (38 percent) to India’ s
GHG emissions. There are several initiatives which would
Improve efficiency, and reduce pollution and carbon footprints
from this sector. It has already been announced that 50 percent
of the Twelfth Plan target and the coal-based capacity addition
in the Thirteenth Plan would be through super—-critical units,
which reduce the use of coal per unit of electricity produced.

(b) (Page 43) A low carbon growth strategy could be an opportunity to improve
health, productivity and quality of Iife.

(c) (Page 47) During the 12 Plan, it is being planned that the percentage of
660 MW and 800 MWV unit sizes with Supercritical technology would
still increase further and during the 13 Plan, all new coal based

capacity 1s likely to be on Supercritical technology only.

Q) BRXNEBARDER

@IZHRIL A FlcBWTEBEER 1R ILX—ThH D é:?a%‘zrb% D, “(2)3EHK

DEFE” TR LZEBY ., BhROARKNIBEENTOEZRZED TV EFETHD Z &
MmH, KREETHRKNEEHTOERZITO Z & il:{i§+@§: DOIEEPEITEGL TV D &
Lﬁ—é—éo

(a) (Page 33) Coal is the most abundant primary energy source available in the

country.

U E SRRt 4 - 50
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.1

. 2.

3.

I I I I IR B B N

3
3
3
3
3
4
4
4
4
4

# 5.
# 5.
# 5.
# 5.
# 5.
7 5.
7 5.
7 5.
7 5.
7 5.
7 5.
# 5.
# 5.
# 5.
# 5.

5E
1

D O o W N

B~ W DN

=]

S¢

REHRERE
A > N OBRBEBEARL ) CBRBIBUR « BREIATEL

1 A > ROBREEREIEM

1.2 AV ROREEBUR - BEITE
1.3 kAREB T Y xs M S5 BB R ALY
L2 AV ROBEEREYE L TFC HEHEYE & DLk

1 REA~DMKH

.2.2 HEK

2.3 B

23 A Y RICEIT 2 BREEFFRE A B

B SR

EIA O Ffi

EIA LAR— MZEENLNESIHE

3 BR B M OV A BA

T LT

RN U786 OBREE Y R o sl 71

TR AR R AL

1-1
1-2
1-3
1-4
1-5
1-6
1-7
2-1
2-2
2-3
3-1
4-1
4-2
4-3
4-4

BREEtE SRR A DM D )7
A7 ) —=27

A a—t 70D T
FEO

& B X

A 2 NIZERT D REREOEL R
A 2 NIRRT D EREREE
!%km%ﬁ%ﬁ

B BET 5 EF R KU AL
kﬁ% s u Y7 MOEA S5 Pk IEnE
KIPFEEITIHA S D REGPEHERE (X CARE)
KAVFEEFNCIHH S KPR (2R X)
KAFEBINBIT 2P IEMED L [mg/Nn®; 0, 6 %]
KAFEBINCBIT DHAREED HEE [ng/L; pH FONEE 2 < ]
B FLAE D Ll
BRI FFRR A IR 2 BAfRE D & BT
JICARRUC LD WA 7 U — =2 75 R
Aa—E BT B oMEEH
RSP EMERAR (ONo. 10 == MR %m%@%ﬁ)
REA SR EREASE R (OB 7 ~O/EER DS

TUNE Rt
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7 5.4-5 R SEEMEEEERE (OB = U 7 ~0/ZOLE
#5.4-6 BRBEHESEEMERFER (DNo. 8/9 == GBS~ T 55 5)
7 5.4-7 K —ATCTHEETRX ERREASEE FH

2 B ®
5.1-1 A > ROBREEEF ORHRX
5.3-1 Environmental Clearance H(f5~7 o —

TUNE Rt 5-3
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58 REdARER

5.1 42 FORBEEZRR VIRIREER - RIETH
5.1.1 4> FOBBEE®RS

(1) EHIE - BeR
] EOBREEBOIERRIT, Kb 1-1IIRTHIEICR> TV D,

x5 1-1 AV FIZETLREBEDENRFR

P
B (o) | ERTERRSN, BH EMICHET S b, #. TRSESHES,

BLAI (Rule) BIZHES W TEFKE (&) 25, IBOERMBICH DM ZED 2SO,

1E
(Notification)

BAIZAR T 2 -0 BARR e Fhi s . EHOFIRZED b 0,

A RTA
(Guideline)

SNLONEMVIAEZRLIZB D,

B BITRATE T 2 4 K7 O TR & % LRI BA{T 2 9 A —
b2 7 S DV B AR B, B & DA 8, S

Q) FEHEHOBE
BB O F/RERIIE S 12080 o T b,

#£51-2 4AVFRIIBITHELREZE

il &
Gane 4 R L et i
(BT EAF)
FEARE The Environment (protection) Act 1986 (1991)
The Air (Prevention and Control of Pollution)
K= ] S 1981 (1987)
(Union Territories) Act
The Water (Prevention and Control of
_ 1974(1988)
Pollution) Act
N The Water (Prevention and Control of
EBIE | ket 1977 (1992)
Pollution) Cess Act
The Water (Prevention and Control of 2003
Pollution) Cess (Amendment) Act
RRAR The Indian Forest Act 1927

TUNE Rt
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i) T 4R
Sy o wE
(A ESF)
Forest (Conservation) Act 1980 (1988)
State/Union Territory Minor Forest Produce 5005
(Ownership of Forest Dependent Community) Act
The Indian Wildlife (Protection) Act 1972(1993)
B SRR The Wild Life (Protection) Amendment Act 2002
The Wild Life (Protection) Amendment Act 2006
B tE Ak The Prevention of Cruelty to Animals Act 1960
HEWZAEE | Biological Diversity Act 2002
The National Environment Tribunal Act 1995
o e s The National Environment Appellate Authority
BRERIELE 1997
Act
National Green Tribunal Act 2010
The Public Liability Insurance Act 1991 (1992)
S.0.1533(E) - Environmental Impact Assessment 9006
Notification
Z D, S.0.2265(E) — Hazardous Wastes (Management,
Handling and Transboundary Movement) Rules, 2008
2008, Notification
S.0.123(E) - The Noise Pollution (Regulation 2000
and Control) Rules

LHFT] MoEF (http://moef.nic. in/)
gL /NEE ) (CPCB)  (http://www. cpeb. nic. in/)

O PRBE{Z#)E (The Environment (Protection) Act) 1986 4EfH|7E. 1991 A2k E
BRIRRGELIT, T4 EICBIT2REMEOEALETH D, BRAELE CITREGRO
Bilk, EEEOHPEO 72D DR RBIFOBAELHIE STV D, HRBFIZIZEREEIRE
LD AEFHZZRT 2 7 OIZE 2B E 2 BT 2 MR 52 5T o,
BREMRGEIEICHET S TB8REE) L3, DK K&, Tk Oz s & N, oo
fir, AEY). EY & ORICHAET DM AEREMEA G EEZSN TS, LZB->T,
ZOERICEDREICHT D59, HELH 2 HHEFRICKT 2061, B, o
DO, BREREIEITHE SN TV D, HYPIE - BlH OB 2255 BT OV T,
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HRBUFIZZE D2 ORI 2 TE D HHEIRDS, BRETIRFEILEDH 35, 654, 256 RICE-T
HEshTns,

@ BrEEE#MH] (The Environment (Protection) Rules) 1986 4Efill7E
REBEREHANZ, BEREEICESWTHESNZHAITHY | THEN LT SN
D50 E O EEENRE SN TV D, SHANTREOHIZ 1T 2 L% O E
WZOWT, GBI 2 i KPR O B[S, B - SR X EOERRIZRE L 72
W2 EFEOFRELHEL TS ELR), HEWE 2T 256 EIC X oHHEWE
EDpHTT — 2 OBMR SR ~OR & M BRI X > TEEHT b T D,

@ KHE

K (GBYLphIE R OVERE) 7% (The Water (prevention and control of pollution) Act,
1974, LAF, “KIE” &95) 13, KEHROBIE, EEEOKEOR EAZHRE Lzl
BTHD, KEOBEDZERDT-OIZHIAEE PR (CPCB: Central Pollution Control
Board) IZ L EEZRHERR 2N G- 2 iz, F7o, 1975 FITHIE Sk (GYLBhIE K OVE BE)
J1H] (The Water (prevention and control of pollution) Rules, 1975) TiX CPCB ®
BEREDSHI S BUE ST D,

@ K=

KR (GGYPIE R OVE ) 15 (The Air (Prevention and control of pollution) Act,
1981, LA, “KR&EIE" &3 2) T RKIGEOM I, EB LR OEERMOMEEZ B & L
7-1EfECH 5D, CPCB KON AEEPLR (SPCB: State Pollution Control Board) IZKA
ERHRE LT 2 BIHAERT D720 OMEREZ 52 T %, SPCB (ZI37G YL B £
BE L. TOHIICIKIT 5 THEFEH ZHIRT HHERN G2 5T\ 5D,

5.1.2 A2 FORBEGK - WIFITH

BB, KRR OKEICET 2 ENEROEICE T, FRENT « INERFE O T B
DOEAL R OBRELRE T 7o 5ZE - RN ED LIV TW D, T ] EIZRBW Tk, HREBUM,
MBUR K O BIRRICEREICBEIE T 25 RA 5 5, TNEIUCEIT 2 EAa/TEsE, &%
ENIkoLBY TH D,

(1) P RBUFF

R BRI IE, BRERECRICBEE S 28 A EEAFET 208, BREITBU e b EE & H
ZH 9 HITIE MoEF Th 2, £ DOt EARE & AZE T S BORFEM O 44 5 CPCB DX
D> BB D LB, BEEM A 7 T OFAii A ST 5 A v REBHIBA%EE (MoUD: Ministry
of Urban Development). FRIEMRL AR RIILF—DHHEL Y45 MNRE Z3BE T 5
FRATBHER TH 5

5.1-11C T4 | EORETBUCZED 5 EEATORRERT,
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IS0 S (SN I ECF
| |
T BTG
[
N A B
| |
Hih BT Hbl 5T

(AT EES 89T, £ > REEEE 7 1 7 7 (/L (2007 45 10 A)
X5 1-1 42 FOBRBEEMAOMEME

O MoEF D&

MoEF 1% [ | EICI T DEREERA, BREBIHE DG, FEEO M AN L, BREE
T D k% & 72 DATBHERI © ., BREBEBURMEE DL A OH A, BifEd, Rk, B
A O, BREHY OB IE L E B - Hl] (control) . FEBEHI TR « A,
BRRBURHEE OV A OB, BREEIEUE, KFET A KT 4 L OREFELHADORATE, F
KIDKE T4 %1T> T 5,

@ CPCB D& HE!

CPCB V&, BREEIGU OB I, ERLR O%EfZ AR & LI2MSIBRETH D, bLb L,
1974 127K (The Water (Prevention and Control of Pollution) Act) (ZHED X 3%
NEFU, 1981 I KA E (The Air (Prevention and Control of Pollution) Act)
2 K D HERRCZR BN HIE ST, £ D%, 1986 FFITHIE S L= B BifR7# 1L (Environment
(Protection) Act) DFLEIZL Y MoEF KT SPCB (Zxf L CHAMAIZHEE - BIE 179
L1 o713, AFEERICET 22 HOKEIZH - Tl | ARBREBOR OMAT,
A RTA O, BRELAE - S0 =2) V7 E2{To T\ 5, RO LR
V. MoEF 71D IIMMNE U7-#EBA & 72 o TV D MEIA A PTE T D IEA O Tl TCBE EUR O
HEESFIC B W T HEERES ZH > T D,

(2) I BT

INBURFIZER T DIV DBREER (Department) 725, M OBREATE ZHEE L T\ 5, SPCB %
BN E S, MNBIF GRER) ~OEMIEE - BiS 0130, RER#EKOERES
PepBii% a2 BRg L LAY M OHERE | BREEEEORE , HEMREZIT-> T D,

TUNE Rt 5-17
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() B HIAIK (Local Bodies / Municipalities)

BRBEIRRBUR 2 HEtE 2 RO RENIA M IR o T s, filz X, HF BB
I3 TR BEEEMI RS 2 B0 (MSW Rules 2000) | #FE{TT H2EMEEA L THY, HdipEHE
VO - i, W EiT-> T D,

51.3 KAKBITOP ) MIERINIREEERELE

(D XK=

KA (BYEHIE R OVEBR) 1528 1981 4EITHI T S 4L, TAUZHE-S & 1982 4EiIC TEF KA
BRBTELUE (NAAQS: National Ambient Air Quality Standards) | DNEH SNT-, F7-. &
BRI AN S X 5 34(3B) Schedule VILIZCE > THED BN TV,

£5.1-3 EBRARIRRELE

KA RE
1598 HIEFEUERFRE | T2emutk, (0 et AERES: EUR 7 e
TR Ky OV Dt ik (P RBUS 5 E)
nsafg by (S0,), Annual*! 50 20
[ug/m’] 24 hours™? 80 80
ZRWtm (No,), Annual*! 40 30
[ug/m’] 24 hours*? 80 80
Ri7-R755%  (PM),
) Annual*! 60 60
(10 um AJ)
; 24 hours*? 100 100
[ng/m’]
BLIRIE9) (PM),
. Annual*! 40 40
(2.5 um ATH)
24 hours™? 60 60
[ ug/m’]
F (0, 8 hours*? 100 100
[ug/m’] 1 hour*®? 180 180
# (Pb), Annual*! 0.50 0.50
[ug/m’] 24 hours™? 1.0 1.0
—g{bikE (CO), 8 hours™? 02 02
[mg/m*] 1 hour™? 04 04
FrE=7 (), Annual#! 100 100
[ g/m’] 24 hours™? 400 400
¥ (CHy), .
o Annual*! 05 05
[ ug/m’]
XLy (BaP),
CRL D H), Annual*®! 01 01
[ng/m’]
JUNEE IR 5-8
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KRR HRE
1H9E HIEFEERRR | TSRk, eI g, A B U 7 ek
AT B OV D fth ek (B 235 )
v3% (As), .
, Annual®! 06 06
[ng/m’]
=v7/ (Ni), .
, Annual®! 20 20
[ng/m’]

Klt —EENCE], 24 Kefi], 7RG TIT - 7R 104 [BIOPE D)

K20 24 IEH]/8 RFMIMEICIT — R ORI D 2 H 98 %xET 22 &o D 2 %Il 20T
BT 5 Z ENTE DM, My 5 H Tl LRnI &

[HiFT] MoEF/CPCB, Notification S. 0. 384 (April 1994)/S. 0. 935 (October 1998)

QBB RERE

BRBEIRERANCIE S & 5 34(1) Schedule IIT 1L > TEDBN TS, £72, 2000
AT TBRE/ANEHIH] (Noise Pollution (Regulation and Control) Rules) | I2 &> THE
HOHILTWD,

5 1-4 BEICEHIIERAKRIRRELE

JREIE dB (A)
Hhdek X 4y
B R
T3 e 75 70
PP 3 Hh g 65 55
JE A it 55 45
2 itk 50 40

* B 06:00 — 21:00, &ZfH]: 21:00 - 06:00)
[HHAT] MoEF, Noise Pollution (Regulation and Control) Rules (February 2000)

QKARETOD Y FMERINIHHESE

BREEREIRANC S & . 5 34:(1) Schedule T Ik TEDLNT WD, TSNS HE
H SN D IERE OPEHIEHENGR E SN TV 5D, HHID Schedule T (28T 90 LLEDE
R (a2 ZENENHEK, PET A, BRE. EREFEOLENREINTND,
RIREFRIC L > THEWE N R D L &I, FFEDOEMITE 2 EENR T b TS
DPFHATH 5,

TUNE Rt 5-9
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O PEKAHE

£51-5 KNAREITOD Y MIERINLHKEE

HEAKIR 159 & B (mg/L)
pH 6.5 - 8.5
BAKIBE LY S CEEBx
BATAEIA (—iEt) | B e *
WY R 0.5
VEEYE (Suspended Solids) | 100
. THE%E 20
/—‘K =5 —
A7k 24 (Cu) 1.0
28k (Fe) 1.0
VB SR 0.5
High (Zn) 1.0
L7 ah (Cr) 0.2
AN PEK
K U ERME (PO, 5.0
H L R B OV BORF I 2 9
Z MBS
psiE R
pH 6.5 - 8.5
I 555 HEK VRS (Suspended Solids) | 100
THAE%E 20

[HAT] MoEF, Environmental (Protection) Rules, Schedule I (1986)

@ EAKERE ENK PE7K TR EE i PR

A: 1999 4E6 H 1 HUAREIZERE L 7=k K S13E BT
WL WA SBUKT 2B K D REATIL, RESIT. FEEREIICERZR < M
PEARRE LT IER B2,

B: inEEHURC B DK &R T 2 5% K I3 ERT
WE KR O k3 EATIX. BUKIREO ERR 7 CEBZ WL D ITHKE TOIR
B PP D752 AT AR LR T iE e 570,

C: BERRKSIZEET
A EAKDO AL,/ H OB OEE BRI 10 CEB 2 TR b0,

[HFT] MoEF, Environmental (Protection) Rules, Schedule T (1986)

JUNE RSt 5 - 10
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@ KRR

£51-6 AARBHICHEAINIASHHESE (F0\CARE)
FEHHET] FO T APEE (ng/Nn)

210 MW 2Lk 150

210 MW LA R 350

[HFT] MoEF, Environmental (Protection) Rules, Schedule T (1986)

K5 1-1 KRAREFICEASHA DI ASBHEE (ERSS)

FERES) JEZEE S (m)
500 MW LL I 275
200 MW/210 MW LL k. 500 MW LL T 220
H:14 (Q) 0.3
200 MW/210 MW LLF Q: SO, HEHIZE (xkg/hr.)
*MH: R E S (m)

[HAT] MoEF, Environmental (Protection) Rules, Schedule I (1986)

@ AERF

mm@GHi@ PUFIZE4 5 A K SI3E BRI IR & A 8 34 %LU T DOJFR
SRR EREEAT D Eo@BENE SN, B, YLAZEERT. FBC X0 16CC & 4
HHREATEL, ARBINORA S TND

< UFEDNS 1,000 km LL BB 72 k) FE T
* HREEIC R O FHEITER ., BRETIREFREX, fotii e BR BT SISO ™ D A Bk
JIFEET

[HFT] MoEF, Environmental (Protection) Rules (1986)

® ARIKDOFHZHFIH

Ly HEGED - OF THRAIORIR, & O O RECEBRITENC BT 57 74T >
v;®ﬂ%%%@TéE%T BRECREERIAIEE 5 4 Q) HIC S AHRIK (Fly Ash) @
FIFNCEAT 2N H Sz (1999 429 A, 2009 4E 11 A IE),

KB E A 100 km DAPNITAZES 2 2 CTORBEE DS EALOBBRETT ) B
X, FRIRHROBE (Lo, Z A0, T 0y 7%) OBEHERALRTIERS
AN

TUNE Rt 5 - 11
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“Brax DK IIREATIE, AIRIKOFZIFNAICBE LT, EHERBAE 1448 T5H0 %, 24
ETW)%\3%5?90%\4¢Hfmo%®ﬁ@ﬂm%%mbﬁﬁnﬁ@%&
A

[HAT] MoEF, Notifications S.0. 763 (September 1999)/S. 0. 2804 (November 2009)

® 7MY

FEITAEHRT DTS20, RIER, N LEROR/NEORE, Sk, BEEZES
FHoe rTRE 72 A L 2 il e lE B A fER T~ 2 7o O THEED T2 DBRET A K74
(Environment Guideline for Industry)| 23 &iu7z (2012 4E5 H 587,

FIHA RTA L OHFT LT A XXk (Areas to be avoided) ] & LT, LA TOH
BAHEL TS,
AREFRN), FOMBEEEZ 0V sk 25 km OBfERE (MEERESFIC L D)
- IR EHIE: RS 1/2 km
I OILEER: LR D 1/2 km
- Rl BE AT A [EEBREND 1/2 kn
- FEZREH (AR 3,000,000) @ HTOIERIZ L0 JEEXD D OFEEEZIET D DI
WEECTd 5728, IRIT 50 km ANIZ FERER N & D56, FEEDO I HOERIZIT 10
% DJEEX O PRI 21TV 23D PRI R 25 25 kn ORfRREZ & 572
Tl b,

[HFr] MoEF, Environment Guideline for Industry (May 2012)

@ Fkth

BN O R, BHEOZE ., BEH»SORE. 13V CASOEZ Bk
MLﬁfniﬁ%@woitwmmmﬁm_%w HEIESITWEARIC LS 7Y —
AUV RN LRRITUE R B0, 2B K DR imAg I S E ATt 1/3 I L7z
X7 B,

[HFT] Development Consultants, Detailed Project Report for 2 x 250 MW Coal Based

Extension Thermal Power Station at Barauni Dist. Begusarai in Bihar

R ¥ 5 DK M
JREEYG D6 DR HAKIZ K 2 BB YR OXR 258 U T iUd7e 720, et DEREE T8
A FHNZ I T MoEF 23K #5355 DK MEIC B3 2 38/ 2 ETIA IR+ 2 Bfen L T\ 5,

[HHAT] Environmental Impact Assessment & Environmental Management Plan for 2 x 250
MW Barauni (Extension) Thermal Power Project At Barauni, Dist. Begusarai,
Bihar (November 2013)

JUNE RSt 5 - 12
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5.2 42 ROEBEEEL IFCHHEEELDLE

5.2.1 RE~DOHKH

RERO LI | T ) EOKDFEFTD 5 OPHIEEIREHRBERAE 3% (1)1 L0 5E
BDHENTNG, L LAENE, SR, FEBRIMIZ>VTIE, RESED T
BT, BICHZEE X oRE (500 MWLLET 275 m) BdH5DHTH S,

. 1 A, EEB. SRSV T, IRET 7 A —  EReRA
#- (IFC: International Finance Corporation) MExHEfdEEZ 2 H A K5 A > (Environmental,
Health, and Safety Guidelines; LAT., “EHS A KT A7 L35,) OKIIEERA T
—DRZEA~OHEHH A RTA > (2008 4F) NED BN TND Z L, #HEFOFIT EHS 7
£ RIA DI L TR 50N B 5,

£52-1 KAREMICHITHHEHEEDLE: [mg/Nm®; 0, 6%H#E]
1) ERGEIRERR IFC EHS A KT A > <BE>
—k1%E — [ IFC e
(210 MW 2L ) (600 MWth 2L EDFERT) | CEfEREHI)
200~850 200
SOx HER L
(70~298 ppm) (70 ppm)
510 200
NOx HE L
(248 ppm) (97 ppm)
X C A
150 50 30
(PM)

[HAT] MoEF, Environmental (Protection) Rules, Schedule I (1986)

IFC, Environmental,

(December 2008)

5.2.2 #K

PEKIZOWTHERRIZ, T 1 EHOKIIFEERTH S OPEH R T ER B R FE IR RIS
XD EDENTWD, i), EHS HA R T A 2BV T H P ek o KFH 5y

WTHSZ SN TW D T2, KEHRFIIH A T4 VMEICHET D2 0ER D 5,

Health, and Safety Guidelines (Thermal Power Plants)

Z(1)

3
JICHEES

£5.2-2 KRARBRICETHBKEEDEE [mg/L; pH RWEEZR <]

Fl;:gﬁ%éﬁm IFC EHS HA KT A > {5
pH 6.5 — 8.5 *L4 6 -9
ETFIEY)E (SS) 100 *2 4 50
R4 20 % 4 10

TUNE Rt
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_rl;zﬁ%ﬁgﬁ% IFC BHS HA K54 > 5%
‘ (A ) [EELHE TR
ERUat e 0.5 *b 2 0.2 I
7 ak (Cr) 0.2 *3 0.5
i (Cu) 1.0 *2 0.5
#: (Fe) 1.0 *2 1.0
{ign (Zn) 1.0 % 1.0
& (Pb) - 0.5
7RI A (Cd) — 7 0.1
KR (He) — 0. 005
v (As) — 0.5
U et (PO,) 5.0 —
HOKIRE [C] 5 ETA CREAM

X1 EKERBEIK (=) 20 ARA T K, K3 mAEEHEK, %4 IKEEG K
+1 ZOMBLEEEE LTI RBUR K O BURFIZ & 0 E BN K]
[HFT] MoEF, Environmental (Protection) Rules, Schedule T (1986)
IFC, Environmental, Health, and Safety Guidelines (Thermal Power Plants)
(December 2008)

5.2.3 BE&E

BRI OWTIE, [ ) HOKTIFEET I O IEETBRBERERAIE 35 (1) 12k Y,

BEEICBT 2 EFRREBRREEREL LTED LN TWD, filt);, EHS A RT A4 BN T

DR & 7SR L L L T D720 iR EHE LT, —fRmICBES L TWVWD,

£5.2-3 BEELEOLEK

(1] EEREEARERR* IFC EHS WA KT A > (—%) *?
B ] 75 70
I 70 70

1 B (6:00AM — 9:00PM) . &[] (9:00PM — 6:00AM)
20 B (7:00AM — 10:00PM). #&[# (10:00PM — 7:00AM)

[HFT] MoEF, Environmental (Protection) Rules, Schedule IIT (1986)
IFC, Environmental, Health and Safety Guidelines (Thermal Power Plants)
(December 2008)

JUNE RSt 5 - 14
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5.3 A U KFITHITHIREFFEAHIE

() EIANE

(1] EIZHBWT, ETIA L, REAE LWEELZ RITT Ao 5 7 a7 & 5Ei
THRE, ML AR (EC: Environmental Clearance) DEUSOMEFE CTMHE L X
no7utAl LTEMNTOND,

EC #l I, MoEF 7% 2006 4 9 HICEREEIRFEILES 6 £ 3 HIC A DT HAT L@ E
(Environmental Impact Assessment Notification — 2006, LA F [EIA@E]) 2k > TH
EINTN5D,

EIABZETII 39O T m =7 b (Frax « $L9R) OEMOERIZ, EC ORENLEL S
TWD, 72120, 7r¥=7 MT X o TUTFEMZR EIA OERAAER Db H Y | EIA DFE
FERLIENE I MiE, ECESED T ATl bZ & LD,

EC BfFOxR 7 uy =2 Mt FOfE, EE~OZEORER N T vz 7 ORI
IZ&oT TA] X TB) IS, EOHFICL > TECERBEOTrEA L RS,

Q) EIAEZE TS H b
ETA WBEETIE, FRUCEMT A vy M ECEEEBEE T TV A

O EIA@EEED Schedule THEE N TWNWD 39 FHOFHH 72 =7

) Eff®7myiﬁ b (ERD 39 FEAICZ YT Db 0) OIETLSH, 727210, IKE#D
HIA N8 D Schedule IZFEE STV A BRAME (threshold 1imit) % E[RIDGAEIC
R %

@ L3 MEOTEY s MIHENTIT R Y27 NONRERITHN, BETRIN
TSRS AR T 25 G

SV A SRS T ST e Y ey NI PREIFSEOL L REHMEE B2 (EAC: Expert
Appraisal Committee) DOHEREEZF5TC. MoEF 726 EC ZEUETAMENRH S, —J7. 08 B
N T 27 Y= MIN L~V THRBUNSERAL L oM BREE BTl ) (SETAA: State
Level Environment Impact Assessment Authority) 7235 EC ZHEUET AMENH 5, SEIAA
X, INEREFEZE B4 (SEAC: State Level Expert Appraisal Committee) DHEJE(Z
EC # %179 %, SEIAA Jd SEAC MFAEL7Z2WMHIZ, B DTy =2 FTHS ﬁAkH
FROZT R RIZED ECERGT LI L LD,

JUNE RSt 5-15
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5.3.2 EIANDFHmE

(1) BEE

EC OB a2 37ay =y NYHEICE TR D, DHEAICENLYT AT ey s b
IZ MoEF ~, SEBICHENS T A7 a7 MISEIAM ~HFET AL R E, F—AT v
LT, UTDEmE LR ~MEHT 22 85,

@D EIABE®D Appendix [ IR SN FTRROEH
(a) 7uev=z7 MZBETEBEEHR (B, 7uy=7 MLEROICERGER, S5,
I A b, S, EHRRE)

(b) 158 (OHIOMIE ., LR R QUK DZEALE DB 2 2 (b 2 b 7o B %
oM, Q&M (i, K, =xrF— BAEREER. %) oFfH, @t b
DR OBRIE~ER L 5 2 2Rtk o 2O, &, 0 SUTAERE,
@EZREFEDOYEH O RENE (TH, #iR) . O7F R UIAEY DO REA~DIK
i (kg/hr), @B&E. #RE), LR OB ORA, @O FAKE, &, Rk, HTFK,
IBRK, WA~ OH R OPFHNC L 5 £« KO RO TRENE, @ T M ONEHRRF
BT 2FMIZ LD MERKORE~D Y 27 @QHUIIZI T 2hOTEE) & o
FRRBN R CTEREE~DERE 2 5 2 5 el

(c) BEEE (Environmental Sensitivity)

(D LT V=7 bOEIAFEOT-DOMEE (TOR) D%

@ 7'V F/S VA= (Schedule ® Ttem 8 (¥ HHT 0y =7 b/ HUkBHZE 7 1Y
=7 PO township) OBAIL, HAEFE T

® Schedule @ Item8 (BEW) k7o =7 b,/ WKk 2 = 7 b & township)
IZR%N T 57 Y27 bORAIE, EIAEED Appendix TT IR S (HIER
BE. KERBE, MHA, BVAH., KSERHBE, aesthetics, fhEfRyMIm, EEME, —=x
LR —{RA . BREEEFEEH (EMP: Environmental Management Program)

(2) EC DERRE
MoEF (3I& SEIAA) ~ EC OWFEEIT- 7214, 7 mn¥ =2 FOFHEIZL > T, KRKTUT
DAODEMEREDZ LD,

O A7 V—=27 (HFEBDOHR)
SYHEBIZHENTH 70y =7 MK LT, SEAC SR Z1TV), EC DAAF D 72812 EIA
DOERNLIENE S 0 Z R 5, EIARME /T vy ey MNIBL &S, EIA
DFERNRE LB SN-T a7 MEB2 LSRG, A SNy

JUNE RSt 5 - 16
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=7 MIIXZDAT v FIIRETH D,

@ Ra—vrr
A a—¥ 7% EAC XUTATIR O SEAC 23T 9 7' mt A Th .
SRMIZET L7 R Y7 MIEAC, ABLICKRE T 27 7Y e 7 NMESEACIZ &
STHREIND, ZOBEMTIE, 7uY=s FOREE DR LB EZ LI #R
DITOI, BEEEOFMOLDIZ T vy =7 MERENFMET & EIA OFEM7R
Rk (TOR) AMER S, REFITHMS SN D E & BITMoEF (3 SEIAA) D7 — 2
R=YTRAFRIND (BIS  EIABED Item 8 TB LAHEIN TV HIEENTIL EIA
DFERED 7= OFEMEAR ORI 72 < | $REF MR L7521 T EC 22+ 0 flbr
DITHOIND), TOEMET, ECORMEESTHZ L HAEETH D,

@ ERFAEOERZELE (Public Consultation)

SPCB X IHHEMAZEZEFRSF (UTPCC : Union Territory Pollution Control Committee)
DIREFREOKFIC LV ERBAFELITV., £ 2 CHENTEZEROIIRITOWTRE
FMN KT 7 FEIA LAR— MORBL  (ERFASFEOFEM & & $12, MoEF X i3 SETAA
([ZHE L. EIA OF#&FNZ LTH L 2 MENH D,

@ FHii (Appraisal)

ZAUE, EAC (XUE SEAC) 12XV, EIARIRLAR— b, HiEE, RO R
DFEAEZITV, EC ORZfFOHW AT B Th D, ZOBE, ihEE CUIMFA)
b S, BRI OWTBMEA L RO D Z & bbb, EAC (T SEAC) D
BRI D & 45%HER) (MoEF U SETAA) 23 EC #23f4 % (USRS EHHERT5),
MaZ%BI (MoEF X% SETAA) KT EAC (iZ SEAC) OFERDB—EHLWGE ., M
HERS (MoBF 3% SEIAA) 7% EAC (34i SEAC) IZHMRIZ2EHETHZ &b TE DM,
ASTRTEMERRI L 2 3%A%B  (MoEF 31 SETAA) 12H 5,

PLED X 91, EC DEGFE THRIETH 56 » A, 7Yuv=/ FEFIZL - UIEICH
25568005070, EENLETH D,
EIA D FHiX 70— (2o TK 5. 3-1 12, BIRE O&E L ETI2HOWTE S 3-1 17T,

JUNE RSt 5 - 17



6.4-1 Environmental Clearance Hif5~7 7 —

T 7 AF IV LR— K

TuY g bYA FORE

SEATRTV=0 1y l SEBTm U x b
BRETARAMAE ~HI3H JH (SEIAA) ~HiFk
1 534 B2
I
y y

BRBLARMAE ~ G

'

JN (SEIAA) ~HIFE

'

EAC BNHGEEIZOW T

SEAC BHGEEIC OV T i

EAC A% EICE U CHEHE | | BEAC Atassicst U c B s
$-—! =

EIA E i 07 O R % Rk EIA FEHi D 72 8 OAARE 2 1FRk
| |
Y Y

AAREFICE S & EIA OFfi, $25E 030 77 EIA Z N ~FEH

Y N
©@ SPCBIZ XY # A M2 T Public Hearing O3 i i
| ~45
O FIEBRE S EHICTHERIEE P
* )
FERFE NN 77 EIA R OB~ 12 A > hEtE (EMP) OfEIE
SEATRY=s by y BT RY=7 b
SRBTARAG ~ Rl SEIAA ~ i -
L] L] i
ro--- EAC |2 & % EIA OgFffi SEACIZ L2 EIA OF¥fli - p==== 1| ~60H
PR A O l l Al ogE || |
: : -
“-| BUEEAAE ~ EC 7T (B ol SEIAA ~EC el (fHE) Oilffs  p==st 11
I ] |
+ + s 45 H

EC #Fn]

(HAr] EER W 8T, (> FREZ =7 7 AL (2007 410 H)
MoEF, Technical EIA Guidance Manual for Thermal Power Plants(August 2010)
5.3-1 Environmental Clearance Ri§ 7 O—

NS—————

TUNE Rt
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#5.3-1

RIBHFRAIICRIBREORIN TR

ToR OHERE

DY A H IO

B pE MoEF/SETAA EAC/SEAC FuTx s MERE EIA= ¥ &k SPCB, /A 44 BE ESIETZ@RIEANTIRLS
& FAC/SEAC OE HEEE (Form 1) f OV EE
AT —= MoEF/SETAA |27 i, ELHf FERE OHAT Y A — b
LR S -
) n . ToR L B = —, MBZM U | Draft ToR @ MoEF/SETAA -~
o ToR 7KG8, FEZEH & D, B ’ . e g
A a—E Y A M4, MoEF/ SEIAA ~0 | ®#EH . EAC/SEAC # 73— | ToR O #&fji

EIA LAR— b, fFRGEHH

EIA L R— DL Ea—¢
ERGHESIZIR D SPCB/ A
JeRERE~ D = v —E A

ToR Fc#& AR & L CREMMETIA L
N— &R
FRHAASER (Try=
7 k. EIA, EMP) —ABEIZ)
U HA, EMP % W5

ETA L 7R — b %
FERIHAS TREINTET

I, 5G9 R O

EIA LAR—FDLE2—E
R 0 FE i
FATRERE S T e Y 7 MR
RBH DOk L SPCB FLfiE
D

FERMHE~OZM, &/
H A
“BRIIY = 7Y A M
OYF< —ZLTA &
—% v MEH T SEIAA (22
i

FEAI & 7R

EIE ETA D258
EIA DGR, HRET 2 5651
\Z4% % EAC/SEAC O RUEHR

LA — | & MoEF/SETAA DFE
D54 (MoEF/ SETAA (2
)

{E1E EIA, EMP L AR— h D
MoEF/SETAA ~D4H
FRERZZT EIA, EMP O
EAC/ SEAC ~#2fik

RRZE OBMH AR — F RO
MBS U TRERMR DR R
(Rl S DOFFRW])

ET=HK VT

HE S NT-BRERESRDE
il ET=H ) TR OE
H

T=H Y 7N

1 Y 7 [R] B A~ D FFRE AT
FIFORE Y AT, JEATIRALE

[HHPT] MoEF, Technical EIA Guidance Manual for Thermal Power Plants (August 2010)

TN E SRt
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5.3.3 EIALR—FIZEENHRZIEE

EIA S£fEDRS, EIA LAR— M2, AT OEBICET A& IILETH S,

W2 (LAR—bOBEB, BRE. IRMIR, L A— FOHM)
TaVvel NOMEOEE (FBE, Vavos NoXLEME GCE, K, S, Ehb
AP a— v FEAR ORI, BREC TR FNHTE)
BREE AT D R

B A DN DRI & ICHTE

RBER - AR EAr OF

REE=4V v 75HH

IBINFAA OFEK

TaY el FOXRKRT 4 v b

BREE= A PR T 4w bRl

EMP

Y U — KO

ke Oy I I I NOF S

® ©

CRCNCNCONCNSNONCORONE®

o8, BAKREE /T A— X —F A a—E L FTOBRMCIREINAT-D, 7l
KT LiZE A S,

5.3.4 (FERHARVIERLRH

A KOS BLIZEY T 57 1Y =27 ME, Public Consultation 21T 9 MENH 5
(AT 6 fRiEpsh, O vy =27 boirfib, @80 &z TEMMNICAES 2
Y= FC, ZEOMHMITFFAI STV DA, @F/e hiffrz2 LB & U722V B &
OREHEEROIERE, @t/ d 7 ey NHERE e 27 b, @2 TOBR2 Fary
=7 b, OEOP#HIIHRDD Y e 7 N RO RBFRIE LIS 7 ey =7 b)),
BRI, LFD 2 O FETERNLOERZNET IMENEZ 6D,

(1) Y4 MEBETOFEREEBAS (Public hearing)

SPCB i UTPCC 23 ETA OEH & FajIZAZ L7z E T, SPCB (XX UTPCC) E&E TR
HEEZRET 5, MHASICIZ T e Y =7 FOREFENEIA LER— b (FER) OREEITI,
AR O BT ARG 21T, S T#, 8 HFLIIZ MoEF 3% SETAA (2R HT 5,

(2) FMIEARENSCDE@AZLDIERSZE (written response)
SPCB X% UTPCC WA — AL RX— TEIA DEKZAR L, BREOBERZEZET D, F7-.
FERENSEFHE N IS, EIAO R 7 "2 K2 MR T2 L9107 5,
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5.3.5 ®=41YVT

Tuvxl OFE[KIT. ECRMDOBICED LSRN ESTFI N TSI A .,
Y/ FOEENFEIC2E (6 H1H, 121 H), 4i%EI (MoEF XX SEIAA) (24
THOMEND D, ZHHDOHEIT TR T MoEF X SEIAA DR —ALR—T TRAEREIND,

5.3.6 MIEMNAE LI5S DRELEDEF S

EAC L OY SEAC D A > 23—|d, EIA OFHEOFHZSLEIZIE U TF Ry =y A F &L
TOMEREALTEY, THEOMKREEC ZH 95 2 & 2 45%EI (MoEF 3% SETAA) ~HE
BT HHEREAT D,

F7-. EIA 7o RZRE SN2 H DO TIZARWAS, SPCB NHFEEFEICIHAY . K&I5
Y KETGY - BEFEFEY OB O EREDHREZITV, ECZID TIF5Z LN TE D,

TUNE Rt 5 - 21
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5.4 FlRHIREREFTE
5.4.1 BEHSEERABEOLDS

KRB, BT NVARKNFEEFT ORI 2 255 (Pre-FS fiA) EMICH
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BEAIERE : KB 5 DR HIKIC K 5 EEH Y%
ZHNDTD ., WK — NEOE & i LR
H D,

TE : AEst - Bl OBV X D 5SS
EIND,

HEFRE - BB R oo A
D) 53

KN D DT,
ICHETOVEND D,

K OFH
Ex bbb,

X722 BRICHIRTE R id e &

ORKITBEHTNODER 25| X - T WEE
TneEEZL NS,

% T

g

T mY=7 MY A MNELIE REXITRD S
féfl/\o

s TmY =y MA MELIE, RS
ARMEIIZERNEEZ BND N,
Th D,

FRNCEE R
SERI XA BH

R I D

cTavy A (FEAAR) X BHTH
D AERBIERIIRA L,

A - 4G

A+

A+

TEG: A7V FOEBCLY, &
DA IS,

AR A7 e Y7 FOERZLY, EHEZEO
FIRIKDANFIFIAE S AR S D,

X EEOD

A& RE

s FaYxs b A MEDICIE, SUBIERES T
LONSY AWAAN

gyl

BRI E RIT S 720,

DRERNR, JeERR

vl MY A NEBIZE, DR -
WED JEEITMERE STV 720,

FelER

3
B
A
i

TEA RIS 2 EERIEEB O @R IC
m%ﬁézgﬁ%é

BEFRE « (1L BB Cor @ ~ DA DR
D & D R FEITETE S LTV,

CHEDE S

THEFhORE

TEH : R PE D 15 Y0 B ARERER - R BRERIC
WL IF T AREEN H D 7-0, BIA LR — ME
FRODBEPE TR L, MBS U TR 2 A&
LN D D,

IR

TEP: TFEPOFLIIH T HERENPLETH
60
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2| wmmp il AT R e O A

#H THf | AR
BEFIRE : RPBIHC 50 5 11500 B ARTE K I L
ATHEMEDS I B T2, KT K AT IR % H B A
A DU B,

TEAF IR O IR S LB & 722 D A8,

T ofth (A#EAE) | C- D
fill (FH HIEAS) B R E T IR TH B,

544 F&H

“5.4.3 Aa—bB LT DOHEDTT ORRAE Z, TR
"9, BIA LiR— MERRIZY 72> TlX

BBt SR S IH A 3 5. 4-T |
L IS OFEBEE RO L, RSB R A2 D

EHRH D,
£5. 41 B —ATEHREIRTEFLHREHSEEEIE
=2 BREEAT B E IR R EETA
DNo. 10 == FEEFE | | No.8/9 == hOERTH LIFIET
. N T B BRI
FEH A~ DR 726, T 2B DSV
BEAF D SRR X FEA D BEE, JEE X #uh
KETEYe DTS L CADEX B
BN
QFEFT Y 7T ~DHFX
" prem BT O K BEM 7 AR I
Z DAt FEEORTEZIIIHEI R EERX
(BERFERBER) | EROBIENFEA
FERX DR ERAMBER DBEFE, BEFER DT
KETEYe DT DI TS H Wby U A D
BE LPENRA
QMR ) T ~DEHR | BEY BERR B AT DS K &R A
ol BERRFE EATHMII R N TH D70, 1B
O I HUBUAE s K IR o
GEIEHHRL) @ FH i EAS: > JEF KIA H o FTRE: B
@No. 8/9 = Fafll | = Dfth,
HRIC E o F DA
Bt~ o RIS TR RO IR 252
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S56E 660 MV EEERSERIR OB
RO

.10

11
12

I T = T R = = < s I I = R
[N S N e e e e e e T e e T e T e e e T e T = S e S e S e R e S S S N L e e T e T e e T

[ 2 2 B, \

.1
.2

=~ w N

. 10.
. 10.
. 10.
. 10.
. 10.
. 10.
. 10.
. 10.

=]

660 MW i St -3 fi o> = 25 o
TR OREAAR

A 2 R OEHIRBNC X 2 R R 2
LA T ORI RIET R A RO

Bt J5 &t

A > FEINIZBT D AR KIIFEEFT O A XK

WA T — Tk A%
ERE CAKE
PEHT AR R T 2
i§dp2

H2— R
mEIEE

R

Batians

A RSB DR
i - FEx fE

AT BERK,

A - FEERE O
UT A D fE )

A v R TOBEESREARKDEICEBT D6 S 2T LREEED F 4]

IKINT A
Z DA
P B R
R R
HOK %A
ViR
7K [
PR AL BRAE
B AR D IEH]
PR X IAT
IR
FIREE & - AIRIRFEERDORE

0 N o O B~ W DD

RLvA T MR
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# 6.
# 6.
# 6.
# 6.
# 6.
# 6.
# 6.
# 6.
7 6.
7 6.
7 6.
7 6.
7 6.
#6. 1.
7 6.
7 6.
7 6.
7 6.
7 6.
7 6.
7 6.
7 6.
7 6.
7 6.
7 6.
7 6.
7 6.
7 6.
7< 6.
7< 6.
7 6.
7 6.
7 6.
7< 6.
# 6.
# 6.
# 6.
# 6.

—_ = e e e e e e e e e e e e pd ek ek e e e e e e e pd ek ek e e e e e pd ek pd ek ek

.1-1
.2-1
.31
.32
.33
.34
.4-1
.4-2
.4-3
.44
.4-5
.4-6
.47

.4-9
.4-10
.4-11
.4-12
.4-13
.4-14
.51
.6-1
.6-2
.71
.8-1
.82
.8-3
.9-1
.92
.10-1
.10-2
.10-3
.10-4
.10-5
.10-6
. 10-7
.10-8
.10-9

& B X

660 MW i ST A O T ZEVERERE T

660 MW 8 b U A i 3= ZLAEhR

PEAAL BRI ]

X0 U A B

i e R b Bk HH L

R HE R

FHEA PR D PLEg

A > REWN 660 MW 3 EHTH A R FHARE
SEFEBITORE AR
RAGUHUNATHPUR TPS DR A Z — 1k I-HEIZ BE ¥ 556 T
kB O L

RAGHUNATHPUR TPS i [ I E >

ESP A CHEN 2 & 130 U AR

ESP %A1k

ESP B HUZ 1T 5 H XV C AIREE

fECIR ESP & k% i FGD D ~1{%
AR ESP ([EE + B EdEMm=N) &/ U — 27 G66H D~1%E
ESP %A XD H%E

PESEALER & 2 T L ORERI BT 2 st o — A

W R et ot

KRE—E U ROZ —E EDE
EIRERDEN T D L

M HIPE AR

el v FEBAPARR i O s itk 2 B3 2 bbbl R RERR)
HE - FHEEEREICET 5 A a—7

Raipur Chhattisgarh TPS Project (685 MW x 2)

BARH TPS Project (660 MW x 3), Bihar State
KT o AARERE R

VEKE O &BIMBUKET AT
KEERREE & i S ORI

iR H —BRRE T

HilER (JIS K2205)

FiHEET (No. 10 DPR Annexure—3.6 XV —#& Ky
& 7 RED

BUETE OBUKAR o 7R &R OEE (No. 6/7 L TYNo. 8/9 H)
No. 10 2% L7-BUKkKR 7R ER VB (R)

BIFHE DK o TR EROEE No. 6/7 K TUNo. 8/9 H)
No. 10 &8 L 7= KR 7REROEE (R)

TUNE Rt
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#6.1.10-10 JFUKMEAR RO K
#6.1.10-11 #iKkHZ > 7 KED L
#6.1.10-12  HliKRUERE ) O g
#6.1.10-13 FGD RIEIZ & 2 1B ML E
#6.1.12-1 AR - ARIKFAEHTT
B X
6.1.4-1 T IRIEDELE D
6.1.4-2  FGD Z k%l & 9 2%t Ok litknk
6.1.4-3 MLV FCD Zi%E T 256 Okt
6.1.4-4  HyGWrHEIEK
6.1.4-5 ARV A =Wk
6.1.7-1 T =400 kV BARAFTO LA 7 7 M GHERIERS)
6.1.7-2  FERIEEIPARRRIC BE T 2 AR RIS (2 S RER 1 SR RERR A AR
6.1.7-3  FERIEERPAR I B3 2 BARASRRIXIZE (1+1/2 #Eak) (FAZARI1ERR)
6.1.7-4 3T 7= KSIFFEFT 660 MW [H11F FTN EE KRR O BURLRE X 22
[6.1.8-1 /T 7= KkFFEI 660 MW == MMajlF s 2T LARERRIXER
6.1.10-1 KT A~ X
6.1.10-2 No.6/7 ===~ k& XNo.8/9 == k HEUKZSi =t E X
6. 1. 10-3  HUKFAmFEIE KA
6. 1. 11-1  JKEE; DO HEKRMERELR O 5]
6. 2-1 A v R TR ERD H 2 it nk
6. 2-2 H A CTEH IR D & 2 3t ik

TUNE Rt 6 -4
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FE6E 660 WHEERFERRKNDEERREDOBRELE
6.1 ERfEIHDEE

6.1.1 660 MW BEERIEXEDOETEZE T
660 MW ARG RR M O FEEMERERE T M OV O HIFTIZ DWW T, £ 6. 1. 1-1 12~ 7,

F&6.1.1-1 660 MW iEBERFR ERED T EMREFH T

HH BAL E T
RA 7 —2h=x % 85 1) [E3HE
BB R kcal/kWh 1, 850 (a)
B % 85-90 & L ohbE

[HFT] (a)Central Electricity Authority, Ministry of Power, Government of India,
STANDARD TECHNICAL FEATURES OF BTG SYSTEM FOR SUPER CRITICAL 660/800MW
THERMAL UNITS (July 2013)

AN AR 6-5
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6.1.2 FERB|OBEEMLE
ARG & TIERT D 660 MW R SR A 0O EEERAR OME R & LT, BERSEE R
BIRA T — X =3B, EKESGNAEE, MBI D IPRY - Bnl Rl o,/

YEoR, KIS OB ETh D, FERMO ik E LTI, UTFEZBELTWD,

F&6.1.2-1 660 MW iBERF ER{E T EL4k

- E A HH (RRES
ik R AR E E i
e RIEL e TE AR 7R T8 B #72,000 t/h
AT — R 24.2 MPa/566 °C/593 °C
JRJE 180K B & ke
R -1y 8
Lty < U4t 3 B 4 i i B AR 1R /KR
R AN =NV /A
H—r
BB 40 A »F
Bl zpx' 3,000 rpm
e A P 7 [E s S ) 7 - R
FA% 3
JE R JABEK 50 Hz
7T 2
Ik 0.85 (L) ~0.95 (HZ)

TUNE Rt 6 -6
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6.1.3 42 FOBHRHIZHT HEFEERAR

T BB T 5 ARKNICET 2 ESFT XS YeHHHIIX. MoEF “Environmental
(Protection) Rules, Schedule 1 (1986)” (LAF. “HEHHH” &425) IcEHLNTE
D, FNENEHIEB KT 24 ORI G EHTLL T O LB,

(1) HEsk An 3
= 6.1.3-1 HeKANEBEEH|
HH BT HEHHLHI 660 MW 2 i A E B
ol o 6.5-8. 5 Y AN B BOK S
BRI EIK L8, FEZY
(M X v EBS| & IR = C 5L0F
AT R
PR R mg/L 0.5
L ng/L 100 E 72 EKTF = v 7
AEEITHZLITED,
FA ST —s ity mg/L 20 FERI DRI 72 L
VK | mg/L 1.0
gk mg/L 1.0
PR SR mg/L 0.5
dhign mg/L 1.0
HHE T —&
W oY 7o N mg/L 0.2
N
o mg/L 5.0
[ BB 1R BAICLOVRE
pH 6.5-8.5
S mg/L 100
IR B 55 HEK
o mg/L 20
HEJE BB 2 L

TUNE Rt 6 -7
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@) IEWCA
#z6.1.3-2 [ELCABEHRH

No. 8/9 No. 10 .
HEHHLH 660 MW &R G S 5% fid
(250 MW x 2) | (250 MW x 1)

210 MW >R | 350 mg/Nm® — — —

£
s

ESP Hy M1 | ESP HY M1 FE 50 mg/Nm?

210 MW LA F | 150 mg/Nm® .
100 mg/Nm? TxHNT 5

PEHEHNIE, 150 mg/Nm® &2 O TN 5 A3, No. 10 DPR TIE L W & LV 100 mg/Nm® Z 3 F L
TRFE LTS, EHPT (@B TiE, EIZEE LV 50 mg/Nm® Zi#H U725t 2R

TUWA728, 660 MW A EFRMEIZBVTH ESP 0T 50 mg/Nm® TREHEi4 5,

72k, PEMEMAREEE (FGD: Flue Gas De-sulfuring) %X L7236, FGD WM EIDME
BTHEIZIEW CANHETE 5, B TrX ESP O%IC FGD %5 %#5 }:T FGD H 10 Gy
30 mg/Nm® LA FCIHEH L TW5 (ESP HOFREHIWV U A 100 mg/Nm?),

Q) IEBRILY
Wi SRR b OPEHHENL, LR A ERORE I DOHTRET HHETH Y, 500 MW
UL EDFERKIIFEEBAT TR, 276 m & 725, F7-. FGD I IFks T&@#&mf;@ét&;w\
—ADHEET DN, “6.1.4.5 PEHAMBEL AT L7 TELTDH L O, FFREEO A
BEMES BT AUE, 005 FGD A f%E L7- 0% {r@aﬁﬁﬁ%wtét&) L5 FGD
ZExiE LA bEtEd 5,

% 6.1.3-3 BREERCLYEEH RG]

No. 8/9 No. 10
HEHL 660 MW 2 FE AL 5% i
(250 MW x 2) | (250 MW x 1)
200/210 MW | &z
ATt i)
i e 200/210 MW
2 LI 500 MW | 220 m — 220 m —
=]
ATt
500 MW L 275 m 275 m — 275 m Txfhts
b‘ [~/ =u
| frkei®fi & L TR
/T N—2 % EE
FGD TR E PR E TR E
b‘
L s
2

TUNE Rt 6 -8
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(4) BRERILY

PEHIHICIx, PRS2 E (SCR: Selective Catalytic Reduction) DFEXEILFEH(T
THNTELT, LnLaennb, 660 MW EEESEZ M LT, 1EkEB D EE LW
BA L FROHBIB(LICHE I BBEANR—RADOLE BT AHEAED 25— A% LA T 7 M
L TR %,

+&6.1.3-4 ZEZRELCYHEH R

gty | N80 | NelO RE——
(250 MW x 2) | (250 MW x 1) 0 i 7

r—A1 AE L2

SCR L ARER L RIER L
KRR & L CAN—2

SCR DEFHMOFHEE, YHFERHC L DL 20 m T, r— R 21BN TR A~—2 &
LCatlET 5, HiZ, HBREE LCT Vv E=T XL 7 NNE T, MUiEFEHE LD 300mx 25
m D AS— R PR & L CRHETY 2,

JUM B Rk 6-9
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6.1.4 LA72 IR

6.1.4.1 HREtAHE

B DL )

ARFEETHE SN TV D AR & GHBEROARKAFEEFT THEA L TS AR E L

e, £ 6.1.4-1 OBV REAER WK BEFIZEND L2

(YT TEZ DEZBET HLENDL S,

=6.1.4-1 FEAK

. i A Xk

15

g A Elﬁﬂiﬁﬁ@é{;gb\éﬁﬁ
[ E R R 29.7 %! 58.1 %

ey 17.7 %* 23.9 %

K5y 8.0 %* 3.2 %

K5y 44.6 %*? 14.8 %
L 3,300 keal/kg*? 6, 500 kcal/kg

[HFT]3%1: Development Consultants, Detailed Project Report for 2 x 250 MW Coal Based
Extension Thermal Power Station at Barauni Dist. Begusarai in Bihar
%2: NTPC, Detailed Project Report for Complete Replacement of 2 x 50 MW Units
with 1 x 250 MW Unit At Barauni TPP, Unit—10 (November 2010)
X3 YT

FO0 T4 ENTEHE STV S 660 MW DOARKIIFEEFTICOWNWTHEL, F0O%
A A el oL 295,

JUNE RSt 6 - 10
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6.1.4.2 42V FERNIZETD2RRKNREROY 1 XEHE

(4] EWNTEESILTUWD 660 MW DA R K TIFEEATICOW T, LLTFD 4 R EFT 2 il
L7z, #6.1.4-2 |TREF4 ., EEFHIEOYA X &7,

#6.1.4-2 4> FEMRNG660 M\WWHREBRY 1 XREHER

7T M RAGHUNATHPUR TPS MEJA TPS SURATGARH TPS ENNOR TPS
. . e =[P VN
R R [EI [EIN R (HEE) A .
D fx
HIAR kT i kT U kT U &F i
NT—PLA ¥ 368 143 393 138 387 121 389 134
WA T —/ Pk ik
66 87 64 93 45 83 63 86
1
ESP 54 107 55 115 56 103 56 115
H—b R 50 143 47 138 41 121 51 134

LA RBHOI B, KAFEETHE L TWADENRERSEOAREZMHEH L TV D RN

T X 72D RAGHUNATHPUR TPS T -7z, LL T,  6.1.4-3 T RAGHUNATHPUR TPS CfE ¥
TE DA R 2 7R T,

£6.1.4-3 SERBFORHER

RAGHUNATHPUR TPS _ »
HH . AFREICB T D3R
BX B JK
EReES 22.00 % 29.7 %
Ry 18.00 % 17.7 %
K5y 15.00 % 8.0 %
JK 53 45.00 % 44.6 %
T FE N 3,200 kcal/kg 3, 300 kcal/kg

#6.1.4-3 ® &LV RAGHUNATHPUR TPS & ARFHEDFRF IR DOMERICKE Z2EWITR L
o=, LA T 7 MEFHZYS 72 > Tl RAGHUNATHPUR TPS Dt A X&HE L L,
KA T — /¥y, ESP O A RIZOWCHERZIT 72,

TUNE Rt 6 - 11
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6.1.4.3 KA 5— WAkt

# 6. 1.4-4 |Z RAGUHUNATHPUR TPS DR A T — ki A XMl 5124720 AF

TEERME AT Z =T,

# 6.1.4-4 RAGUHUNATHPUR TPS M R4 5 — ik iéI<Bi¥ S5t

HH Rt JG HIPT

A T — /By RS A X 66 m x 87 m (b)
Wk B YA X 12.5 m x 10.5 m (b)
77 v MR 2,320 kcal/kWh (b)
AR DB E 3,200 kcal/kg (b)
A PR 11,500 t/day * unit (b)

PO R B RR B B 2K 8 H (b)

BMCR TMCR @ 1. 2 15 (B 7R &K &) (a)
TR R BTl B J 1 5% (a)
18 Y RE ORI A B AT 90 % (a)

$%1 PLF 100 % Ci#Efs L7-EOHE &
362 FREHR T BMCR JEHE I M B A TRk B Sk
[H7r] (b) RAGHUNATHPUR THERMAL POWER STATION BIDDING DOCUMENTS

AFTEIERTHRA T —HMOY A X285 Z L3 LWizd, 2 2 TiEBET
LW A AR T DL T2, ERROT—Z X VR 1 A54720 ORHAE
BE2RETLEUTOLBY LD,

F&6.1.4-5 HIAEDLLE

RAGHUNATHPUR TPS YA RIS EERT

08 R % 0Ky PR %

oy IR AN e 76 t/h+ & 64 t/h- &
Wk R A X 12.5 m x 10.5 m 1220 m x 9.5 m

TUNE Rt
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YA R EERT TR LT 25808 % & RAGHUNATHPUR TPS ODffs b 2 bk U 72 45
FEFETH DD, AFTE I RO A X% S35 2 R OELE & st Lf:o
ﬁ%\%ﬁbtwfﬂmfi/%c BOWTHMBREIIAR A 7 — A ICEE ST,
ZHUIARA T — R BNCES L7256, RREEN R A 7 — L0 KIBICES 257D &%
Zbnb (X6, 1.4-1 W),

RA T — O AN F & RNA T —D AN EE

iFi Al {E

6.1.4-1 IR DEE DB

PLES . A0 660 MW EBESFLEREICB TS, A T —OWHNT 4 BT S8k Rk
ZElE L7k 2 E LT 5,

JUNE RSt 6 - 13
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6.1.4. BRELAXE
RAGHUNATHPUR TPS @ ESP %A X% fifeid9 5 7=, RAGHUNATHPUR TPS IZBd L CTAFTE /=
T & BHERRFHEAR ORI BSP 4 RZH M L, ME O A X & s 2,
RAGHUNATHPUR TPS (ZB8 L CAFTE 21HF R L O AT 2 UL FIZRT,

#< 6.1.4-6 RAGHUNATHPUR TPS HR&ETIZh

H H i HA T
(R D ITHHT)
RAGHUNATHPUR TPS U — R b %
R 25.40 % (b)
K 2.80 % (b)
Bt 2 0.50 % (b)
e 5.10 % (b)
EH 0.70 % (b)
15y 17.00 % (b)
&) 48.00 % (b)
R B 2,800 kcal/kg (b)
(R&EAT)
KRR 35.8 C (b)
REMESE 45 % (b)
(77 v M)
7T M hE 2,320 keal/kWh (b)
T 28 SR 20 % (a)
APH U — 7 & 10 % (a)

RO A LT RBES B 21TV . RAGHUNATHPUR TPS @ ESP ALIZEHITAHEH 2 &, 1T
U AR 25 LT,

B, ARTORFNTITRCTTIIFIAT vrablroT ESP ICHAT ARG E LW %
FE LT,

#6.1.4-7 ESPAOHHREAFVWCARE

H H RERER
ESP AOHES A& (I%) 2,342 x 10 Nm*/h
ESP ATV U A B 112 g/Nm?

JUNE RSt 6 - 14
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ESP A X&HET HITH 72D, ESPRFHEREZUTO LB 35,

#< 6.1.4-8 ESP E&Et{L#k

H H AR H AT
H W U A 50 mg/Nm® LR (a)
AN H AR 150 °C (c)
VY T 0.2 m/s (c)
T AEMR 1E 4.5 m/= (c)
HELABWK &3 15 m (c)
£ U AR
2.0 m (c)
fIpR (ESP £ & Fm)
£ U AR
B 300 mm (a)
v~ F  (ESP g J7 1)
ESP Tfi= (ESP & & J7[A) 1 =/Hi (a)
ESP 77 A s 1.0 m/s LL'F (a)
U ABIR  HEk 52 H/ik/=E

[HFT] (¢) Development Consultants, Detailed Project Report 2 x 250 MW Coal Based

Extension Thermal Power Station at Barauni Dist. Begusarai in Bihar

RAGHUNATHPUR TPS @ ESP 2AKH A X & X LRSS 2 LM 107 m, BS54 m THY |
ZOMRERFELRD X OICUERGHEBETRET 5L 696 m&2D, ZDLE ESP AR
FEHIL 0.66 m/s TH Y, ZFHEEED 1.0 n/s LLF 2T T 25, TAFNITROEKE L H
THZELICEDESP HPIFWCAREDOEILITLL T LB ThH D,

JUNE RSt 6 - 15
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#*6.1.4-9 ESPEHRICEFTHHAORFVWCARE

ESP =¥ ESP £ & HOEWCARE
(PlH=ETe) (m) (mg/Nm®)
2% 11.0 6, 222
3% 17.5 1,879
45 24.0 750
55 30. 5 345
6 % 37.0 175
75 43.5 94
8 = 50. 0 53
95 56. 5 32

H XD CAREE 50 mg/Nm® LR 23359 4 A2 E L7-ER., 18 96m, KX 56.5m
T V. RAGHUNATHPUR TPS @ ESP HA XD 107 m, £ & 54 m LT 25 L IRIE RIS & A

7292 LN TEDH T ED B, RAGHUNATHPUR TPS DA X & W\ 5,

TUNE Rt
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6.1.4.5 HHARAMEBLRT L

(1)ESP & GGH mmt&za

No. 10 @ DPRIZ & % &, Z25 T2 (APH: Air Pre-Heater) OIE FiftlC ESP ZiXiE 2
FHETH D720, ESPITRIRZ A 7L HEE SN D, Z D7, kel & LT FGD Z &4
DAL, MIREICH A —H A v —& — (GGH: Gas—Gas Heater) |Z[AlAFFARAIRINT 5
e, —J, ERIKR ESP ARET L 5E. /U =27 GH EOMAGDELRD
7=, WIS FCD 25 ET 5 HARICE W T, ZoMAGbERERH S, KR ESP
& ) =73 GCH OFAEDEIL, R Th KR ESP & [mlEF AR GGH DfLAA
HEIE L, NIRRT EBD AU v FRZW,

(2) iR ESP & 193K &%{E & L T?D GGH & FGD DA EHE

> AR DA A —

A 4

l_________FuEr?l
| GGH Installation |
I
boiler heat |
e ......) ....... >

—>| APH ESP ll recovery A F(;D |
heat - |

<..J ....... < ...............
| release v I
- e

130-140 deg. 130-140 deg.
v_./ 100 deg. in case of FGD )
Chimney

6.1.4-2 FGD iK%k & I HIHE DRIFEEK

> M EoRHHK

IR ESP 28T 25813, GCH N THRLIEH A LIRS oA A DB AT 5728,
GCH TH ALK 7 M WG I MBENH VG L AT U MIHKINAE LS, £, GGH DM
Rl U A v b ORERE b, RAER T A & RGBT A A~D U — 7 T TRET B 7R\,

JUNE RSt 6 - 17
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> ESHA
ARHEIZIBT D 660 MW R AERM CHRESNLHEIUTO LB,
F 6.1.4-10 KR ESP & 453k E%{% FGD O ~F 3%
HOH r& A AT

>

IR ESP 54 m 107 m (1] E%EE

FGD 88 m 61 m WS

EIERESP &/ 1) —9 K GCH & FGD DA EHE

> R DA A —

boil GGH GGH
oiler

—> APH heat [ ESP | FGD || heat Chimney

recovery release
[ < ]
I 100 deg.
130-140 deg. _ _
90 deg. Water Circulation

as refrigerant

6.1.4-3 FGD ZL#)&k YRET 55 DRIFHEM

> RS oK
IRAKIE ESP 2% E T D25A 1%, GGH BRI 42 APH ORICERE L, LB A A IEE % 40~

50 C IS/ IRRETESP Al S 5, BVMERIZIIKREZRIHAT 2720, KEMREER S5 %6
PEE L 725, IARIE ESP 13 AT 2 ALEE A AR EE MR 72 DARIE ESP K =2 o) 7 BT
THIENTED, Tz, T AFNUNR—FHBROTLAT 7 NOBHENREEDH Z &,
GGH TAHRALELA A DIFEE AU~ — 7 N2 N2 OBREAMN L VRN &R/ A Y v F T

b5,
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> WBSFE
KFEIZEB T 5 660 MW B FLZE CHESIND AR LT LkEn,

F6.1.4-11 {EEEESP (BAE+BBEEK) &/ -2 K GHODTE

H H B i AT
AR ESP 37 m 64 m AR R
GGH ZA[EII S 10.5 m 39 m WA
reb 90 m 46 m Y5
(GGH F-R A=)
(4) ESP A ROt i%

ESP OEM T ADBIUZ L > TH ESP OHEEZEX HZ LN TE D, [ EHFEHD ESP
A XpOHEET D &, BEEBMADHLTELAZITo TS b, ZO8E1%, ESP
DEEINEL 2D, BATIH, BEEEMRICNZ, RKBICBEIEmEZRET D2 LICk
D, YA XD 7 MezMDEEBIT, ELARREZED TN D, LIT, #£ 6.1.4-12
ZHARTERHA SN TWHEMGRUIZ LD ESP i O~HED B L ZRT,

#*6.1.4-12 ESPHA4RXDEZR

BRI W mH A X
fEGIR ESP ] 7 FE A = N— 2
fEGIR ESP liE] i + R B A 60~70 %
AR ESP liE] i + R B A 55~65 %

BG)EED
PLENG . RHEIZEBIT 5 660 MW EEFERH B W TIE, Lo 2 7 —RIZx LTl

ATV bR 5,
x6.1.4-13 HENES R T LOBRICET H1REFT7—X

ESP FGD GGH
%}'h%! 7P l/\
K15 ESP RAmL720 (ke é;éif W,
br—21 o (B0 -
([ & ) [l A = GGH o>
R A= 2D IR)
R—= 2D HEJE)
AKX IR ESP J U —27 K GGH &
r—2x2 BRI LD RIE B
(& + BB L) - D i W) k) R
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6.1.4.6 RTEis

(1) FIEAETRI5
No.8/9 =v FOBAHNELZHZIT, LLTOR L TITRGR S ZatHE LT,

&6.1.4-14 BricissEn

HH BT B HA AT
A Eh R % 39.5 #6.1.1-1
BT IR A B H 15 (d)

A A R % 90 #6.1.1-1
XA VIS m 48

. L STEAG #2385 D

IRANiE S m 10 )
& B0 fE R
ZRA deg 35

[HiPfr] (d) CEA, STANDARD DESIGN CRITERTA/GUIDELINES FOR BALANCE OF PLANT OF (500MW
OR ABOVE) x 2 THERMAL POWER PROJECT (September 2010)
(LLF, “BOP A RTA 7 &£95)

48m

6.1.4-4 BYEISETEAZIK

FHROMEER, VERITFRGOEZIX619 m &b,

) BRY4(4 ODEA

No. 10 == FIZ 1 SANVDRTRGDHE SILTW S 25, 660 MW EERSEZH T 15 A
S DIFREFLMERT D720120F, BUROIFREG TIIAR—ANRRET 22 &b, BEE
FHIANZET IR B % B3 7= DI A A v F RO & it Lz,

ZOLE, 15 HOOARKREEZ T 5 &, IFREBAEIX, 167,000 k1725,

61,12 ARIEER - ARIKBEERORE” 5
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HATCEFHEOHDHERE n, mI55m 140 2.5 5 OaRYMAaLT5EME
Bt, 7HE (BEF 175,000 hy) kA,

15m

40m

33m
6.1.4-5 HixY 41 OTEEK

6.1.5 4—EVEE (8—EVE+HMEE)

RS — BV BOLERY A XE, BARICVNE R EHE2 BB L, L FORE S 2k
T5Z & TEHE L,

#6.1.5-1 BEI—EVRUE—EVEDTiE

" WPl R
s
55 m R
(S T0) e
2] ;102
B AR Kl 102 m
51 40 m
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6.1.6 HEE

EKERGHEIFROEEIT., KB L TKICEDHBHE ., BRATEDEBEHEID 2 21T
5o No. 10 == RDDPRIZL D &, HKFMAEGF A E L Clisilm
BHINLTWA,

T B
R T 2 K B EIEE N

#6.1.6-1
M AIK &

BAKFANMARXDLLEL
BHr—=

REEALURES ULE: wmEr | B R

‘ - PN PN eI
mek | FEER | k| e x

GH] No. 1~9
-, Heflat T | papRo ks K BRI © B 5% X
=X x fcﬁb\%/ﬁl\ -

bl | o -

N??*kﬁ%%ﬁfi BER% No. 1~7 = k| EFEH D No.8/9 = FOWFT D

AT H Fii @ ﬂﬁt@%ﬂ%#&%éhfkb ZOHEE LT, BEES A
iA}:ttixui Al Ny NI bicw & Bbns,

6@MWE%EF RIFIZRB DT, WEKIEH > 2N OFIKEF AT 550 CTH 5 7=

O, WA@Y 5 Z LTk s,

ek, 1) EToEEE
MmN STV D

6.1.6-2 |[ZRT,

FAE LT A, #6.1.4-2 TRLIZAMAEDY B, 2848 T
s MAEDOY A AR OPEFICOVWTHAE LR EE

F6.1.6-2 HEBALFE
i IHH 1) EFEE PR R
EEZS Gl E. BHIEEE 140 m 103 m
SHEEE A4 X 20 m x 151 m 32 m x 161 m
e ) 20 R 20 & 20 &
77 Ua ; " ; "
(92 b1 ETH) (2B 1ETH)

VAT U R TEER 2SO FROINE THRUE (No. 10 == h P EHIT
AR O TEE) LTWADT, FS TIEEL LMD FRAETMAT 500 EET S

5 il d
T & EHERT D,

A= ADHIFID
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6.1.7 EXHE

660 MW FBER S EFE R ISR 95 FEARBER M & LTid, EERERME 7 b
U TN B DA bR - IKERIERR A . EUKER R ORI e, e BR PR 72 & DAl BhER (i
BT 2 BRI CTh 5,

CEA B 5D 4 BICFER D LIV | FEEEAT ORI & LB PHER i O E# B 1% 400 kV %
BT 5, ZHOEBBICOWTIIBIA T —F 2 D720, AFaTlE 400 kV OBIRAFT > 5
FEEFTNIZE D 2 BREMIC OV TREET 5 (FERIMIC OV T 4.6 HER 220,

6.1.7.1 ERfEHERK

(1) HFASERRE

BEREMROF—T A L 725 400 KV RO HEAREHRX R A 6. 1. 7-2 L[ 6. 1. T-3 1ZR-7,
BIR D CEA #ifi EEHEDEE 4 33— h A 42 THD “Design Considerations for Sub—stations
and Switchyards” (23 CTRABABALGMARIGIZI 1T 5 400 kV BHPHHTOBAPHET ORI
1+1/2 HERk U 2 B RHR R RERMERR & T2 Z & L 72> T D, 2 DO DR E LL T
[t N

&6.1.7-1 %HRISERFARGORMBERICET SBTER GRERER)

R 2 FRERR + HRIE R AR AR 1+1/2 f# Ak
AV/E s 10 10
HE BT 254K 12 15
TS 1 1+1/2
BN 2SR 1 1+1/2
DA 112 [l 2 3
DL 212 Al 2 3
A 5 R E A 1 -
S50 SER S 1 -
HAGZS AR 2 [FI 2 3
73k H 2 3
N— 2 =
1EHEME HRERERRIC 0 O&M " COZik | B o[BI 47 0 JE T 5 F il o xf L
P D THRERA~DEEI 20
SR N (N
# 1 2 BRI UEIas 1, Mg | A IS U 1+1/2 OBWrERL
282 ThHYI
A R SN AN
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(a) 2 ERHR+ERERRERK

RRERITT R T OB PR 2 E AT D A A D 2 BRI L AR (RE AR 108
T g HAERK & 72D, 2 DO TRERRE O EHE FH HEWTER-OHR 0 RERR & 00 HHE AT AR DR B 3
VBRI D, T X T OEIFRDS 2 B\ ERRICH S5 T2 OEFMEIC DV TIE 2 B R
ERILAUL LD, ARERRIC 2 D L s A o T 0 A &AT D BIE, B R AME T I 4E
ThHOTEERMROBEL=y NOEILEZTHMEN LD, FEEOEH & LTX, i
ERRIZ O W TR F I XEEIRRE T, W O SRHE BN MBI 72 o 7o & TR
DOMEWr A PA U 2 0>, SAE RIS F O W 2 58 & L TR T AUTHES s R IS B S
TVWOHMIHREREZA LD Z L CHREIND, RERICRRER 2T VWERZR 2 B A L.
Wrikae CRMOBET S 2 & CUZERMIIE LI-E £, IS0 SR G nRE 7R IRRE & 72
Do TNENORIFIE D HERR & 70 D728, PRELEE O E IR Z & IR DB JE D 24
ECTh D, FERRERE B 2R TR RS HERE STV 2R W e OIE B D B O R W &
LCHEHAEETH D,

AREUTERRDERATE 2L ol L9 RIEFIRFITB N TS, HERERERR & Wik as 2
3252 & CHIBATENT Z ENTEX D, ZOBITIEWRERA WDl FEH L T
(R I L DRI TE R, ZDOMARICS K52, OB OIRHEERE %
i 70 & L CEELMWGET 2 Z ENARETH D,

Z ORERRIT, B O 2 ERERK & LT S & BREGEEE IO W CUIIRIERIZE SN
RERK N 2 D 72D B TlA& 23 < 72 2 D3 RARIE B O WL k3 2 Fedik L2 B U =
HIZARITH %,

A= ZZOWTIE, 2 ERHIMER L D bR RRCWS 270 & O E X D720
IR MBI D,

(b) 1+1/2 $¥& Rk

1+1/2 FERRIToE R, BRR R ARIC K D EIRR OIS & L CTEbbitad iz, Z ORERK
WZBW TR BRI LT 2 B OMERIERZ2 £ > T\ 5, BIFROBREIC L TidEi s T
W5 2EDIEWSRAE N v TSRS, 17 2RISR LT 3 B OEWIEE TR SN D
O RO R AR OHEIT 2 BRI B E B2 5 2 & L DR, RERICHEE S5 g
DI 1 BIRRO R EL H 2 52 L1 b,

HEEr R O SR EBRIRE X 2 BRI AN DRI B L 5. 2 72 TIT 9 2 &R TE 5, T,
WD ORRIMER L CHARRRICRT L UIREEZ 52202 &b, kLEEENE
WHERR T, AR EOBERR ISR U IR A S & 72 D,

Z ORI 2 BRER RS RS BRI N T T 3 A MR BRI E O RS AT
SHEHRMEDHEVEDLR, 72720, BHIWERNE X 50T ) THIZIZIREL 2 D,
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BUHGRA ORI BUHIE 2 0 5 O A LI, BIERGER T D No. 8/9 =y KAF D 220 kV
AT L RIAF—ATLEDZ L ThoTeio®d, 2 ERHRHHEEREMERICIS T 5 400 kV B
PAFTRLE MR A X 6. 1. 7-1 IT-d,

728, EBOEERZIZOWTILGIS DX A 7T EZIT - 722, BEFHMOE 1% 400
kv%%ﬁ?%ymmﬁﬁﬁ%%ﬁbtfﬁﬁ@%mﬁ%@%4XT ik%é@ﬁiét
. FEBITEEOEEF | I U CIEBAEAFTE (GIS: Gas Insulated Switchgear).
%%\i%ﬁ%\mwﬂ%%%&U%W%aﬁ#%x%%%%#%xkbto

TYPICAL Crosss Section of 2+1Transf. BUS Configration
for 660MW BARAUNI TPS EXTENSION #10 |

main buses ¥ F < Transfar bus

L) 20 1“ : ; i
1?_;?1 d E.TM:$M$3LW
1| O BQTWTZL ik |
‘ IT‘T‘" "' \E'F'E'::-t—t,_',,,,,',,,,,,',,i ,,,,,,,,,
: >

e T 1)

i
|='I
It
Eﬁ EXTENTION
i
it QLT SEACE 220KV SWITCHYARD
1]
Eiii DIVERT TO FOR
= G UNIT#88#9
i 400kV/220kV
=
SWITCHYAR E?
132KV TIE S/S
|- TO
i EXISTING UNIT
FUTURE SPACE(2LINES) o

6.1.7-1 /N5 =400 kV RO LA 72 bE GRERER)
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CASE 1 CASE 1
Biharshariff SS Muzaffarpur SS
440kV TL 440kV TL 440kV/220kV
(MOOSE TW/QD. 2L) (MOOSE TW/QD. 2L) Tie-TR FUTURE BAY SPACE
—— —— —— —
It It It I I3 I3 It i
BUS VT j:%c} HO o) o) j:%c} j:%c} el j:%c}
. ke L6 L6 L6 ke ke i i
i ©y @y @y [ca [0aY [CaY [Cay [ca
" TRANSFER BUS 4000A.50kA. 1Sec 400KV (TBD)
Hy
BUS VT . i
| g . -{g\w -gm
-Ew iw o3 ©
©: @_\L lo BUS-2 4000A. 50kA. 1Sec 400kV (TBD)
o H
y b
i H Ho
[ )
=3 -3
}{j?'_,:‘
" STANBY TRANSFORMER 8 GENERATOR TRANSFORMER T - ~
40KV 1KVrt, S TH) 4400 53258 D S RN TES
Barauni STPS #10 o
1x660M T e e

6.1.7-2 HASEMARIKICET EBRERHE (2ETFR 1 X BRER)

GREEER)

He

CASE 1 CASE 1 440KV/220kV  pr
Biharshariff SS Muzaffarpur SS Tie—TR FUTURE BAY SPACE
440kV TL 440kV TL
(MOOSE TW/QD. 2L)  (MOOSE TW/QD. 2L)
I I I i i I i i
BUS VT
BUS-1 4000A. 50kA. 1Sed 400kV (TBD)
1 i
b [
S [
= o
"

@-j

-1 BUS-2 4000A. 50kA. 1Sec 400KV (TBD)

\

S

¥ 8
STANBY TRANSFORMER ~ GENERATOR TRANSFORMER
440kV/11kVor6, 6kV (TBD) 440kV/ 18kV-28kV (TBD)

Barauni STPS #10
1x660MW

[ e
[

[ Tl Mol s muserme

J ‘ - ‘ ‘ " POWER C0. , INC

6.1.7-3 %S ERRMRIRICE Y 2 HREHMEE

(1+1/2

B GREEER)
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(2) TN ER X fE
FINDBELRRIFICONTOF—T A & L TOHEBFERRMELK 6. 1. 7-4 12”7,
FTANEDRIL. CEA B e s 2 33—~ B 10 D Electrical system for Coal and

lignite based thermal Generating Stations (ZH:-D X FFE L., FEM L& TAELF OFR

BRI (B @ 18 kV~28 kV F2EL) 7 B4l S 7o pT AR & 400 kV OB PARTIC e

SN EEHEER D DS S D LRI SV AR & LTz,

(a) BIF - EERFZEE

FT N EEIR O 511 BA PAZE E K OMREBAPAZEE OB L~ 12O Tidk, BERR 250 MW OFE
LoULAR 6.6 kV & 415 V THDHT2, [Al—DOELETHRIEHEANAIEETH D25, 11 kV D
B E &2 & CTHRIMERM, KIS, BUKER L, A Mo BB =36 IS
JEr—T N TEETHHEAE. BRME NTFA2Z2ENRTE A0, ER XL 5N
ﬁ%7%7w%4x\&w7»$ﬁ\7~7w57%ﬁ4X@ﬁ@L&94ﬂykw:x
FORH A D Z ERFRETHD Z LD, mERPAZEEICOWTIIEEEREY Ho 11
kV I 14 & EEET D 6.6 kV UX3.3 kV A4 D 2&ERE LT,

(b) FEERIZAREIR

FEHERRZGED T A NI DOWTIL, [Fl— Rating ® 2 E5DT 4 —B /LR EMEE (AMF DG:
Automatic Mains Failure Diesel Generator) ZflE LITEAL SN7-RERERL E Lz, BE{Z
FBEFILEBEIZOWTE, LB~ A o H—7 2—A (MML: Man Machine Interface)
e ST LBl E 2 AR L U, BROERE U CGHE T 28513 3 E{EEE RS (UPS:
Uninterruptible Power System) Z#gEZd 5,

(c) FERERER

BEPERICOWTIEL, 77> FORE - HIEHIC 100 %ILR{LSnz2 2Dy 7 1 —
I EFx—Vry—FAL, T¥—Tr—OERIZOWVWTUIEH/IEFHOILE & & BT
WHEBRIZEI DNy 7T v 7 R%E 2 RikE LT,

BB, TA Ty NiklE & 7o DA mGER ., BUKEE, Kika% . EHV Switchyards
BT RN IR & E 5,

(d) Znith

iR CEA HiiTE¥ED S 2 3 S— ~ B (3) Power Transformer (ZEC#D &Y | FEEHIE
Wres (GCB A —24) ZHH L=8HE1%, EEHELES ST s ib@bcx s 2 &
P O EENETERAR & 400 kV BHEART O Y 3B EIE FTRETH 5,

Stk FS ZIT 9 BRI, FNENOME O &, itk EOmMate & HITESP 28D
BREEERAR T BIRO N 7 T v T A — AR E LT s L TN E g O — R b, FH5 B RHR
PEocatifl oM/ N, KEWR — 7 VI X D Fik7eBliE, e & m T EIR O WV (ke & A
=V x b a A MEER 7 E ORI AHETH D,
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77 AT IR — R

6.1.7.2 BRERRIFEOHME
BRI T 5 EEARMR S AT A AL TICE#HT 5,

(1) EH
R L BE T 2 E (MHEIV AT A i AT A AEVEEREEE) . B EE S
SEME ., FEEEMEHIE - FHEHIAEE . REMORGEEE, BV HLEE  (NGT/NGR:
Neutral Grounding Transformer Resistor)

(2) R EBEHE RS (GCB' Generator Gircuit Breaker)
SR AL OB (A [R1%1%, GCB [R5l i 5 B BA AT O =281 85 HH 1 T 25
&)

()t BERR

M, MR, EAES. TS, FEEEM OMESBERSE (HR VT, %
%%%%@/¢$5@M‘%$%¢$§% %\@%if 5. BEHUIRETA S Te)

(4) 400kV ZEFRF

LR AR I B BARR i 1 o0 AR BRPAEE B (G1S) Uz R Maiak PSSR (ATS: Air
Insulated Switchgear) THiIIL, BEL-EREZEETAHZOICHLER LT T
ety (R Y 727 MV B R RO RSN, FHEEE | OPGW 12 X 2 1B1ER K 72 &)

O FTELER
FE g, TN R, EEALES (VL— Yo7 ForUx— INEERD
PR AR E R A O H A E e &)
(6) fHBNEERR
FTN T 4 — & — (UK, A RIS 72 & 00 BOP 8¢ fimF) . g HICBEE (11/3.3
kV , 3.3/433 V and 11 kV/433 V) 3 ZHiBhAEEes
(7) i Rt E
10 L BH P2 1 O BEHIHC G 72 & CHIAE BRI & e K 300 A ISP~ 5
(8) &IEFARA%EE (11 kV/6.6 kV/3.3 kV)

FRICRE#HDO LB, FINEEDEEICOWTIE 11 kV/6.6 kV/3.3 V DOJZRE TR ]
RET. MEBAPASEE (T ITERr R, BRGEEALAE, Wrikeas. RHR. FHERAIAES. U L —,
R, . T T 4 — X =R ER T TNR. BN OBUKEAN., ARk %E JK
SRR e &~ DR BT T OERBS & BT,

(9)IEERARALEE 415 V)
CEBAPAZE X, s, FERGHEfiban. R, FrasMEER. U L—. FHER. Wi T
i 7 4 —H =T EaE&d, BSPRA— N7 BT [IREEEE, IKEEEE e & Otk
. RIEERAOER Y ERZETe, F72. 220 V XX 440 V OE Ty EESCHH I
HHOBERELEEND,

(100 ZEEMYAT L
400 kV ZEFTOCRGELLE ., HIH - 51 @EREROHIE - BEf S X T A
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(1) EREFZRZREOERFIHEE
FE R T RSO KM RN . A RS AR I . AALBRER . BUKER (. BRI 72 & 0
FTNFERBIFR OMIE - Bl s A7 A

(12) M58t MR E . FERBEINRFTY b
PN, B A2 e & R PHAE E W O 0B, AR BN A 2 7 b ARJEMBY S 2R &
RIERPAEEE . MO EITEANR Y 7 Ml

(1N EEL TV Fa1IT—4—
[ I LT B ORREE 72 & &I L CRERt S LD BREN A & L CoEEES
i, BTG CRESEN AR & 72 DA =2 — 1 F e,

ADTr—TNETr—TNLEY b
TRTCOEEAREE S, I, er—o e r— TN e WRT oD —F T
b, oA, Tvo, BT hRvy | ERE, SR ae g,
BB, T—TI R LARF 7 M L CIRi@l 2B ki K E21T O,

(15) BEREREE
ERNNE SN ERERERE, Ny7 U —, KEH. BHEAMEE, Bl T,
VEZE U=y b, AREEERE, KSR, BUKEE, B GIS 7o EIT@plics
BT 5,

(1) FEERT+ —EILEKEH  HTRI—EFKER
BT OIEFRHCMEREIR L UCIEFHT 1 —BAREM, T AL — U3 EK T
RAEREOLDOE 2 HXET D,
B, 2=y DT T v 7 AF— MEREIZOWTIE, B/ —/ LTI BRLDC D HHEIZ I
DEKNNT T 7 AZ— ML TR, HAMIZIIZE LIz L E# L D7D
AENIEE L7,

(A7) 5 & FixE
WA T—, F—EURERK, HZE, BHERMRE T T o MR LT o & EIRE
T, HEFESIFOLZ 2R E LTI X TOESRH. 8. i e L2t 5, &
R & LT3l e, BB, Jl& TER, RBREER b ET,

(18) EBBAER %
FREAEROR 1 I2dE, BARART, BAL, JZe, MmALEE, BRI, BRI T RE 77
v MR ORER N, 2. WA IEE HERE, BT RO R B, FERLT
mELET,

(19)BEEE
EREEE, =V s AEER Y
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6.1.8 I - BHERMR

AT DO RARBLE KT L ClE, HilH - FHERE IRV 2B E 52 2nied, Kke s va v
TIXEE ARG - SRR 2 BT 2 LA QNS B O filH - G A7 MBI 28hm &

(A IEOARKNFEEFTTH LM ST AT LOFEYT'T 1 ¥ & Uik,
BHEME, VAT LD ) — Rtk 72 12V TENMED & 2 BRI ERE O & A T L8 A\ Hp)
IZDWT, R E & DT 5,

6.1.8.1 L RTLEK

il - FHiE s 2T AHERIC DUV TR CEA B i 55 2 = 3— |k B 11 M Control and
Instrumentation System for Coal and lignite based thermal Generating Stations |k
SEEEA D, BEUER IR U AT DERRE &I - FHERIEICE TN oA X 6. 1.8-1 L%
6. 1.8-1 (2”7,

KEY CONFIGURATION FOR CONTROL AND INSTRUMENTATIONS SYSTEM

b

B6.1.8-1 NTHZKAFKEF 660 W 1=y rRAITI X T LERRZE
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660 MW D77 > N EFET HITHT-0

i R D —RE 7SR D A 2 =TT LT

DEBY,
& 6.1.8-1 fHlfE - SHERMBIEETERa—T
No. Control and Instrumentation Functions Abbreviations
1 Distributed Digital Control System DCS
2 Safety Instrumented System SIS
3 Annunciation System
4 Plant information and Management system PIMS
5 Electrical Distribution Monitoring System EDMS
6 Supervisory Control Panels, Supervisory Desks and
Equipment Panels
7 Enterprises Resource Planning System ERP
8 Monitoring & Information System MMI
9 Performance Analysis Diaghosis and Optimization System PADO
10 Energy Management System EMS
11 Computerized Maintenance & Inventory Management System CMCMS
12 Plant Resource Manager PRM
13 PLC & Other Control Sub System
14 General Field and Measuring Instruments, Flow Elements
15 Environment Monitoring Systems
16 Continuous Emission Monitoring System CEMS
17 Steam and Water Analysis System SWAS
18 Power Supply & Utilities for control system UPS System
& 24 V DC system
19 | Erection hardware & Cables
20 | Control Valves with Actuators
21 Plant Security and Surveillance System
22 Material Supply, Ware Housing, Erection, Testing and
Commissioning
Tools, Tackle & Calibrating Instruments
Control Instrumentation Laboratory & Testing Equipment
23 Plant Simulations Coupling with DCS system
JUME R A 6 — 32
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6.1.8.2 KHlHE - FHERBOME

(1) 5 eI R 7L (DCS: Distributed Control System)

BT DL RITER - B, K ORRRTER L ERT 5720, HHulE s 27 L4
(DCS) ZH M7 %,

EHEOHEINE DB TFEOWEINZ LV A RKTIFEEITIRKD LD ERITFE A @ L
THY, ZLZGMORIE - BT b, RT LKA Z0LBEIRAA 7—~OBIT, HHAHEH
LFEDERBIERZ TN\ D, ZDOPTHBEAEARKDIEET T > ME EROERTH -
72 R LRA ZITH_TT nt 2 AMET~OBIERES, LH) - 45 1EFNED L 0 EHEC 72
L=, Hlfa Yy 7 LIEFIHEMER LD Lo TN D, 2O K ICERBEEA - B L
U 7= RITE T 02 E U 0 E BT DCS OPEREM S K& < Bk L TV D5 R
Y| LLFISRAR 2 @ N, B RS R OE Y R — MR 2 G35 DCS 2% ET
HIEN, BELIZT T OB HLER R ER D,

FHEMEOE LD ay he—T i~ 7 a7 a¥ v 3 (MPU: Micro-Processing Unit) & 2
MR L' Y 22— % 280 1A THERERINCE Y T TILRALDOIERR E L VAT L2k &
LT 99.99999 % DBBIRAMRF T2 & &35, VAT ARROHIE AN AT, ARk
1 Gbps DILEALEINZHIHINZAZFRIT, VAT LEHEHR LD ar ha—TF, BEER
PEE . RSF - U= T U FAEELIN NS VB BTN R Tﬁ%ﬁéhé%ﬁkkﬁéo R
A T —HIE DAL RE SO RS & S O TR R I, 2 — e ST R O (2 B
B AEBPHEH AN AEE O L 720 | [F—OflE AN ECOERANEIAREE 725,

CPUEY z—) b, BIREV2—/b, [/OEV 22— VITHHAD 194 0 F T v 7 IZEEL, &
T TIINENAE Y 2 — /VIT TS LD, CPU, IR, WEANZITTURAAER 2 HA &
L, [/OEY 2 WIK T B AOEBEEICL > Ty 7L, ILELERAEHEWGIT 5 Z &
L%, 1/0 BV a— VIURAGER O ARSI & L, TURIEHREIZT 7 r—2 3
V7 MRAMBELR A AT T AT LAOEAREL LTHTRELDTH D, ZNITED
Tt ZAOBREEIIS U THRBAERI AT MEELFEBRT LD LT 5,

T T — L&A R MEHTIZE W T, GPS IC X DRAIRE F 2% ET o2 &icky, &
AT ARRTIE LWRERINZ BV TEIMET 5, FFIZ 1 msec AL FREIC THERA K 5 SOE
(Sequence of Event) [ZEF RFOMAT OBESIZEE & 72 HHEETH H 3, DI £ = — /W THF
B LR ZERE S br—F R CIE L ELSKESRINCTRRT D 2 & Tiligl 2 A
Ny NEHEIT,

K FIFEBI, FEICBWTEERERINEMN T SN A H Y | B-FEo RIS
DleoTLEELIEBRBZRD BN D, fillls 27 JMIBNTE, REIRIE, A7 LA DR
HfEVE Rk D 7T o R DBROYLIRBERECH EAE L T 0 BB T2 Z L3I R & 72 D,
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FERDOSKIEA T T AZOWTET 7 v MER B A T 2 3 2 FEIESC S
FfE OBLRN D, MBS Ul O A M EUE - 7 v 77 L— RA[RE72 v AT LA EA
T HMENSH D (%1 Windows 0S O EHREHNOFE T2 BIEEH Y 7 b T v 77 L — K,
AR L2 AL Lz CPUEY 22— LD 2,

() REFFE AT L (SIL3 #H) DOFE

FIRKITFEEIZINT D/ 3—TF ok REVHEHIRE SRR T 2 ERFS AP <Tod, AA
T —{fE . N—FEHI|C 1T SIL3 YEHL(SIL: Safety Integrity Level) DZ4E S 2T A
(SIS: Safety Instrument System) ZE:H 35, SIS 1%, (1) TiR_7=DCS &k FTEAL,
DCS & Rl—DHIHIANRIZHE S, 1 DOME SNV AT LELTENTLIHD LT 5,
DCS DEEEAIEE LV SISOT T —A, 7T 7 4 v 7, SOEEDT T MEMIZRER
WEBRZFETER L, R4 —2 g V2 EHT 5, CPU, &R, NELSAZ, 1/0
TV 2 — /VOHKILDCS EREETH Y T T HLOHRERFT 5 b0 L 45, “EL,
TN DELLDBEIZBNTS SIL kD, flxiX, “HILL TWDEY 2 — LR
BEOHWT—ERB Y I Mo TG EITB N TH, VAT AL LTSILIZHEILL T
WAHIREE L 72 D,

(@) 74 —IL FHEER. HHTET OBIE

7T P ORK - KRR BRI, KRR EOE, EEICITEE RS, T
Mo R ET Do Ankam O X, MEREITEN, WEFEEPRBBAE RS Y 2
YUYF U RO REEINTVWDLDERRET D, £, R rEXUSLT, 18R
TEEEENOWM 2 F KDL~ NVT 2 v o TR R LI aikas 2 B L B E A5
Db Zz M %,

PRBESIE T D 0, AlE DD, PN a=7X 0, REFZHRMSHAICEEHRET L2 & &
T

JEZE O DOYPEAT A oD NOx, SOx, CO, CO, % DBIHIME O ERIE D T2, ik A F
> 25 A (CEMS :Continuous Emission Monitoring System) ZiXEd 5, IRIMRONTEF L
0, pHrEtasiE L, B EORE., IRE, J£H, MEOHE, REEFH, EFRER~D0T
— 2 KGO T FEBLT 5,

FICKEEHOT-D, HKEHES 25 5 (SWAS: Steam and Water Analysis System) Z %
BEBTobDET 5, pll, BERE, PV VRE, BEEZNET D,

Flo. BETOFEH & LT, PHEEE ZRRET D5 81E. L —Y T A 0MEH & BlasEEE o
MICREL, 7UoE=THEEZITObDET D,
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6.1.8.3 EFDERA

MIZ4—ILFETIHIL, HEHBEEY ) a—2aY

KIETIET 7 AT ADR#E{bZ B L LT, HART (Highway Addressable
Remote Transducer). FF (Foundation Fieldbus). Profibus %MD 7 4 —)L RF X NVEE
IR L BUGD 7 1 —/v REEERD /R T A — ZFRC2 WilE i a Gl T — a8 2%
HRBEBIE 7o TV D, TERIT, BEROIRREITHIS T—2— D L T 7o, BEROIR
EUTNAA NIRRT HZENEH L, AT T U ARG E AN T 5 OICREEZZE L7z,
Flo, IR E T DERDONT A—FRE S ERITAREHE 2R R LR 5%
BT ANEND -T2, A EH Y Va— 3 Y7 b7 (PRM: Plant Resource
Manager) Z 38 AT HUX, 7 14—/ RT DX NMGEEZ —FEER L BUGITAT 3 I JedfilE=s
M OEEERORE 2R L, A T F 0 AGHI O R E LIRS 2 IR I E i 2 2 &8
AHEL 72 %,

MRk & Uik, PRMIZ 1.1 @ DCS DFIfHI N AT E#ESS S 41, 1/0 EY 2—/b, CPUEY
2= VERBLTT 0 —/L KT U X UEHRD PRU O PC N TIRE S5, (1), (2) D DCS,
SIS TOY AT LRt DRRIZ, 74—V RT VXNV EOFRBICHE L7z /0 £V 2 — /L &%
ET D,

@QI7NLTFTVhTSo b ZalL—4

FEARBRIALEMNT BN D 2 EDBVARKNFEET T o M, #xlm OEFEECMERI
LHLAADZ & BERBOHE - BN, BELLT 7 MERICKLERR L7225, i
RIEARIEE T T S OBRICIBNT, H0 78l - BB A Ff o7 0 =T 13 70 ED
%<, TV MBLOKS A L—REAN R WRNR B D,

ERE) B S AT A TR KIS, BEESUEARKFEET T o b OERRIL, ¢
KD ARTEE - B L TRV | MR 7 ot X8, AMHEIE~DOXIGR, &
B AZIEDOIELWFIE, 77 > M ERE RO IS E~OBEN NI L 72 503, EEEOEEE )
EKT R LAEOSEMET ClElis A R 2 1T 70,

2O XD KRG T T, FANTEEE OFM ATV, B EERP AR LB A5 e L~ UL
FTHELTFDED. INVLT VDT TR 2 b—ERNEASNDZ ENEL > TW
Do RENRYIalb—FOWE LTIE, 77 METIV, N—F ¥y LIEIEHKREZ FF D
DCS DJEIREERILE, VI =2 L—FREEENO R D, 7T NET MR O =T
MET 1 AOERHEZ SEIZAER L, DCS Ofilflvn 2y 7 2 D5 — T = A I2TTF T
NET VST D720, FEEOEI L IZTEDOLRWERE T L —= 0 I RERTE 5,
TOETZUNIBILET T MVETAEANT, 77 MNEB - EIEOBEO Y I 2 L—
a URMEOAM EA%, BEoRICEDE TG HEREN TR Th D, £/o, [LEDT 7 M
WO ot AREZ L L, EEEOERFIC T 7 > M REICER L72BHZ b E LWVshis
DHRD K OICERNZIHT 52 L b AEETH D, T4 HICRLT, BES T Maldo
LY 2 b= ORETHFFITE L, BEEOHEDE LIFITHEL-> TV 5,
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6.1.8.4 4 2 FTORBEFREARKARRIZE T EHIE S X T LEBEDES

(1] EANOBEES A RKIIEEINCEBRITHASIILTWD VAT A LE 6. 1.8-2~
3IZELH T D,

% 6.1.8-2 Raipur Chhattisgarh TPS Project (685 MW x 2)

1.
The site is located near Raikheda village, Raipur

Project:

District in Chhattisgarh state, India.

2.

Owner: GMR Charttishgarh Energy
Project type: Green field project,
Yokogawa Korea was selected by Doosan
for C&I scope

Boilers:

Superecritical pressure once through boiler
Supplied by Doosan Babcock.

3.

Rated;

Main steam; 570 deg C, 590 kg/s, 250 bar
at BMCR

RH steam; 597 deg C, 469 kg/s, 47 bar at
BMCR

The steam generators are supercritical
sliding pressure, direct pulverized

coal-fired, once-through, single reheat unit.

Side wall firing type
5 Burners x 7 ROWs
7 x Mills per unit

Steam turbines:

Supplied by Doosan (GE License)

s

Rated at 685 MW , 3000 rpm
HP/LP Bypass system

Scope of Supply of YOKOGAWA
CENTUM VP DCS for control of boiler,
BMS, Turbine and BOP
Prosafe —RS: SIL3 certified Safety
Instrumented System, for boiler protection
MFT Relay panel
Total I/O points approx. 26,000
Hi-fidelity Operator Training Simulator
PADO (Performance Analysis Diagnosis
and Optimization)

Exaquantum for PIMS(Plant Information
Management System)

CMIMS (Computerized Maintenance &
Inventory Management System)
Electrical Distribution Monitoring System
Energy Management System (Metering)
Field instruments

Location of the site

Boiler overview graphic

Unit master control logic

JUME R A

6 - 36




T 7 AF IR — K

#< 6.1.8-3 BARH TPS Project (660 MW x 3), Bihar State

1.

Project:

The power station is built at Barh, Patna district
Bihar state, India

2.

Owner: NTP

Project type: Greenfield project

Yokogawa India Limited directly contracted
with NTPC for C&I scope.

Boiler:

The steam generators are supercritical sliding
pressure, direct pulverized coal fired, once
through, single reheat unit.

Supplied by TECCHNOPROMO EXPORT;
Russia- Rated; 2,225 T/H,
Rated; 2,225 T/H,
247 kg/cm’
537/565 deg C:
Side wall firing type,
Pressurized type vertical spindle mills

Steam turbines:

Supplied by Power Machines (LMZ);
Russia

Rated; 660 MW, 3,000 rpm

Single reheat condensing type, tandem
compound design. HP/LP bypasses system.
HP capacity; not less than 65 % of the main
steam flow at BMCR condition.

Capable of operating on pure and/or
modified sliding pressure mode. It can be
switched over to constant pressure mode of
operation also.

The Automatic Turbine Run-up System
(ATRS) is required for the plant.

Location of the site

4. Scope of supply of YOKOGAWA

CENTUM CS3000 control system for

modulating control of the steam generator,

feed water & condensate cycle as well as

binary control auxiliaries of BTG, Coal

Handling Plant and Water System etc.

- Total Approx. 80,000 I/Os

- 90 HMI/EWS

- 43.0f 80” Large screens

- CCTV system — 188 cameras

- Vibration Monitoring System

- Field Instruments (PT,DPT,TT,LT,TE)

- Steam and water analyzers

- Continuous emission monitoring
system

- UPS and 24 VDC systems

- Paging system

System architecture of one unit

JUME R A
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6.1.9 KNFUR

No. 10 @ DPR IZIRAF AL TN DK T U AGHE Z BT 5 & | ARIKE IKIEGIZA T Y —
ELTHE L7z0b, KGO EBAKEZRIL « BFRIA L, FEKEBY~m%ET 52 & &
LTW5, ZORFEERY AT ML, BUKEEZ D72 T2BUR TR S TE D | No. 6~9 =
=y MZBWTHERA S TR, No. 10 2= FOKDMEE L LT, BEERH S L
X% 1,000 m*/h, FEIEERAZRVE X113 1,500 m*/h WEFE SN TWD, ZOEEZEE L. 660
MW BB SR A A L7 o B Uk & & LT, L&A Lz,

£6.1.9-1 KNFTURBEEHER

No. 8/9 No. 10 _
660 MW 8 i 5B 3%
(250 MW x 2) (250 MW x 1)
FEERD 72 2,530 m’/h 1,500 m*/h 3,351 m’/h
g (24. 8 cusec™) (14.7 cusec) (32.9 cusec)
HERET % 1,000 m’/h 2,295 m’/h
e (9.8 cusec) (22.5 cusec)

*1: lcusec = 101.94 m*/h

WL, KB HERICEIVFRMHAL WD B x5 L. 660 MW BERSEZAHEIZI 0T
BB KEIL, No. 10 2= K (250 MW x 1) TOFHENS 660 MW A4 IZHHIE L7z /K&
K0D7Ll e, ZEIERMEAAS 7—ORBICE2bDTH D, BIMAA T —I%,
BENFICARA T =T v —F 7 URBEAET D, FARAKRMICEKDSEEEZ AL, KfoD
R EPRETE D720, PR ENET 5 2 & BHRIRERXMRI-NH DI L, K
7 LR A T — (HERFE) 1T, EARKRMNICE KB EE 2 (/G LWz, fakF
DORMPN KT AHPIZRET 50T, BT o —%20ELET5,

F 72, PRk, FGD A3 A L7-Mfid, [F2EE N THEY 2 OB AEIK « WK 2 AT 508, AL
HBOKPHEAE 25, UHFEHICLD L 00/ hFAETH D, AT o ZFHETIE, H
KOFFENLE IR NE BONDRMEHRRKETERENTNWDZ b, KNT U RFHE
T FGD COMBEREIZONWTH M) Z LN TE D Lflr L7,

LLEXY | No.6~9 == T 660 MW B G FUERH No. 10 == hDEF T, 78 cusec
FEEE OBUK BN NI L 72 5, BITEDFF I A BUK &) 45 cusec 720D T, FIZK Y T 33 cusec
DBNFFAIZHEET D2 0ER D D,

F7-. BE, TP RIS, BUKERIEEE 71723 50 cusec LR =8, 28 cusec 4y DHL
TKEES) DIEFRB L EL L 70 5
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#&6.1.9-2 BHEKEDOEELEMEKEFRT (B4 : cusec)

660 MW FE g .
No.6/7 | No.8/9 No. 10 il
SRR
VKR (ZEHAD) 20 25 15 — 60
VEOKE (EFH%) 20 25 — 33%! 78
K AT N 22 78
JKEFR —
" (s ) GEINERS)
M1 MEUKE (BFH£) 13, FEEN WSS ORKKE
JUNEE IR 6 - 39
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6.1.10 ZnthExls

6.1.10.1 HZEmERlE

AP IR N O A RN T —~F R & T D=0 @ e~ v ha v Xy 2+ 5, ~UL
k3 o RV CHREZEWRT 254, ERATREEAAE L AR D — @ S TIFRYS & A
RN T — DV EEEIRIREE N R E D Z LD BB E OB L O AR AN T —E &
WZOWTHET L, IR & A RN 1 — D BB BRI DWW TR L=,

(1) :EER A E

WA R K TR BT O SEMRE R FE 13K 14.5° . F84F L 7= RAGHUNATHPUR TPS D &EHT 1%
16° LLFEE#EAH 5, A EIXEEMIC 15° THET LI &L Lz, #6.1.10-1 (2K
Bt & S OBMRE R,

F6.1.10-1 /KFpERE & EWRS S OREK

K- EERE 40 m 80 m 120 m 160 m 200 m 240 m 280 m 320 m

T S 10.4 m 20.7 m 31.1 m 41.4 m 51.8 m 62.1 m 72.5 m 82.8 m

EMRER AL 2 R E < T2 88 S ITEm< R0, B LT E D& a Xy EiE
& ORGP IR TEAT Do Bl 70 EEHRAE R A BE 1 SRR R L b 23 X 3l
FEIZ Ko CikE D720, BlAEILFS TREHT 5 2 & 2R 5,

Q) \BRNH—FS

FIRAN T — D SITMBERRFRE R, N h—Ya—ME (GS) ko THEET
HZENTED, “6.1.4.3 A T — /TR CTHEGR LM IREA &L OANT 7=k
J13EEFTD No. 8/9 = F D DPR B DIFHRE VW KFEDARANC I —EmS ZHME L7,
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#6.1.10-2 AR/ \UHh—EFRHET

No. 8/9 ~ _
HH 660 MW i i L 32 i AT
(250 MW x 2)
T PR R 12 B 5y A=
% 6.1.4-5
B 50 /h 76 t/h RAGHUNATHPUR TPS ™
m‘ "E t t /) (SN} =]
oy Pkl & R &
L7
£ R LR 0.8 0.8
VBRI — & 600 t 912 t PR R
BRI —RKE 686 t 1,041 t iR,
N )= a— R
3 19.7 m Gk
EX
N Tp— a— b B e
- 3 1.9 m 6.2 m AR R
NV —E & (GL) 44.2 m 48.5 m R R

W= a—ME (FE) 1TaRMIR

- B
-7

Brz52o, AEIEINo.8/9 2= I

DDPR ERILERFHE LTz, Ao b—va—MAE (BI) IIMEIZSUTES THxRHT S
L EHELET A, LLEOREHRER X RS & AR — O M BEEERRIEEEIY 200 m LA E

VETHDLD, L4 T U b

HHOBRIZEBET L LD ET D,

TUNE Rt
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6.1.10.2 F&EHHKHE

FIRKIIFEBATIZEB O TIL, EEVEIERSOA RIREE R L ERF OB EL & LT, FEi
B2 PEREINTND,

7B, BER=V 7T (No.6/7 == K) OFEMIL, FRTEMLLLZWZ A TEMHEHL T
HEDZETHY, AARTIE (JIS K2205) ABEMICHYTILEEZ NS,

& 6.1.10-3 EMHAE (JIS K2205)

B KGR WiEE oy
5 L7 ik
& (50 °C. mnt/s) (ER%) R
1= 0.5 AT
17 (AEH) 20 LLF PR BE
2= 2.0 LT
2ff (B HEIH) 50 LL'F 3.0LLF WIARSEE . A 77—
15 250 LLF
SFiL (CHE) | 25 400 LLF 3.5 LLF BIARA T —
375 | 400 &z 1,000 LL T

—7J7. No.8/9 == h® DPR T, HEiliD##ItE L TLLFDFE (Annexure-3.6) 2/RE
TR, BEEND JIS HE I 2f (CHEM) 23, 2ol ¥ v 780wk
TITMEAMPARROMB I REN TS Z E NG, FHIRTEILT 5 X2 A FO&EM A
TLEBETH D,

$6.1.10-4 ZF=;HmEE5Tt (No. 10 DPR Annexure-3.6 &£V —EZf#ik#)

FANT B
kL ¢St (=mm?*/s), 50 °C 370
i85y % 4.5
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NT = KIPEEITCBT DEBEM S 7 OFRBEITILTOLBY,

%6.1.10-5 AP VI B=DLE
No. 6/7 No. 8/9 No. 10
W
(110 MW x 2) (250 MW x 1) (250 MW x 1)
EER( AV ~BH 2,000 m® x 2 2,000 m* x 2 L
ST R N4 N 500 m* x 2 500 m* x 2 3,000 m* x 1

FRORA T —IHBRELE L CEMZHEDRWI XA TH L7720, MiLE %
AR MITDBRND, BIMOBZMBIREL L 25 4 T ET 5, ok E, &
WM& 7 ORBEKT DB 2 H1E, BERREO b7 7 K D ARG 1 OR 2 42E
L. BMESE 30 % BMCR % 8 IRffElflke, 4 AR EEMMRT HZ & &L, 3,000 m* x 1
ERETDHILETDH, £, @AMERBLRNI LICLY, BERBEHOREE LI

RARRAER TG OREZHIET L5 Z LN TE D,

WA 7 OFEELTE, BER 1T nx @S 14 n25E L. BHHEOY A X3~
V7 K8 N ONNFPASKO HIFE DT KK EEZZBE L7V A K40 m x 40 m &35,

TUNE Rt
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6.1.10.3 HuKek{&

BUKIX, WROLEFNOEBERT, BRI 22 HBEL, ZOHICR T %
FHE L TIThnd, N ERy 7 ThA ETF o 7KIE, —H, WWEEZAL, EEo
BEATKEZ LRI L0 BUKE (£ 660 mm) 28 U CIREHE TEKEND, BUKE
Fr=y T LICRETHEHETHS No.6/7 2= h KU No.8/9 ==y F T2 KT,
AR,

IUKER i D &I, BIfE, No.6~9 = hH & LT 50 cusec 35 HE AL TV D DA
T 5D, No. 10 2= FDEGEPRFEIUL, No.6~9 = MHDOBUKEH D &2 IO
T UTEEHEDPRE LRGSR BUKRIE A2 BE ST 2L D2 L ThoTo, WRAVRER
TG CHEFFE e Y2589 5 & No. 10 == v F HOBUKEE#IE No. 6~9 ==+ FH®D
AEMIZ X D5 E LT, No. 6~9 == M HIEBUKERA#IZ T No. 10 == D ZA~—2
EAMERLTEB ZENEE L, BUKEIZOWTH No. 6~9 = M HIZHEEL TEE
660 mm OEUKE Z No. 10 2= MHIZ 2 ARET 5 2 L 2 HES 2 (FREZRER Y BG4 )
HWAIEH), RBERE LT, B L0000 mOBFKE1ARETHZELEEZLND,

LLZ2nn, WELELAR— ML D &, BEHEO No.6~9 ==y NHAKR T2
WIZ No. 10 == FHDOEUKR » TREAN— 21372 < R FIBRIC K 275 S TR
ThH LN BEHROR L 7REEROEEZ REEITB3 % x5 5250 % x3 BIZAE L),
BUTAN—ZANTHISTE et dH 2 (F4.5-2, 4.5-3 M), —JF, No.6~9 1=
FHBKR S Z7OREEROPEHEERE LRWEEIE, R 7T 20 A XOEE XL
No. 10 == MR T 208 (K OHHIEBIGFEOXS) BUNE LR D,

B, BUKR T R TnD 2R OLEBREOME, RISV T, TP 2Ok
BN ZBRE L= BA A8 S HOBRORER &, S%iEMEsio 2 LENH D,

A R OREKAR  TEET Y TIZOWTIE, AX—RCRB R HH Z &b, No. 10
=y FOTDOIEIE, B ITIENIA S Th 5 LRSS, TRILEAE IOV T No. 6
~9za=y FEIHEREE B X HND,

LLEDRIZOWTIE, 414, No. 6~9 = ML OFFERLETH Y | KAEAICITELH
DHBTICER LD,
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KR T (RO TN RRNIZEE)

!

ILRRYE

ZEIKRT

[HiP ] WAPCOS LIMITED, FINAL COMPREHENSIVE DETATLED PROJECT REPORT FOR SUPPLY OF GANGA
WATER TO BARAUNT THERMAL POWER STATTION (50 MW x 2)+(110 MW x 2) EXISTING & (250
MW x 2) PROPOSED EXTENSION PLANT OF BSEB VOLUME-II :DRAWINGS (March 2011)

6.1.10-1 R TNIR~EBREFER
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e
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gt =T |
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1 |
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PHARE 5. Bicred U5 11 4O, | i |+L-|'
o 1 1
.Y |-
il me:‘- .J ¥ T LT,
| j vy
Cor aer P RS YL
CLREAR WATER

B & PUM HOUSE

DRG] OF BEHEMATIC FLOW N ELEVATION

R TN A~ A W 1 (X

[Hi/FT] WAPCOS LIMITED, FINAL COMPREHENSIVE DETAILED PROJECT REPORT FOR SUPPLY OF GANGA
WATER TO BARAUNT THERMAL POWER STATION (50 MW x 2)+(110 MW x 2) EXISTING & (250
MW x 2) PROPOSED EXTENSION PLANT OF BSEB VOLUME-II :DRAWINGS (March 2011)
6.1.10-2 No.6/7 2=+ FRU No.8/9 2= FAEUKEHETER

N E SRt
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#6.1.10-6 JFEDEKRY TEERUVEH (No.6/7 U No. 8/9 )

660 MW U
No. 6/7 No. 8/9 :,j%f"”ﬁ}— -
H H x fi B
(20 cusec) (25 cusec)
(33 cusec)
KA 6.7 cusec/H. 8.3 cusec/H. —
wNE, A 3HE+TH 2 & 3HE+TH 2 & (72 L) 10 &

[HiFT] WAPCOS LIMITED, FINAL COMPREHENSIVE DETAILED PROJECT REPORT FOR SUPPLY OF GANGA
WATER TO BARAUNT THERMAL POWER STATION (50 MW x 2)+(110 MW x 2) EXISTING & (250
MW x 2) PROPOSED EXTENSION PLANT OF BSEB VOLUME- I :ENGINEERING REPORT (March

2011)
RELE

#%6.1.10-7 No. 10 ZZELI-BUKKRYTBERVEH ()
No. 6/1 No. 8/9 00 e )
H H ax fii G

(20 cusec) (25 cusec)
(33 cusec)
kA7 10 cusec/H. 12.5 cusec/H. 16.5 cusec/H.
R, 5% 2+ L A 2HE+TH 1 A 2HE+TE 1 & 95
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%6.1.10-8 WEEIOEKKRLTBRERUVER (No.6/7 XU No.8/9 A)
No. 6/7 No. 8/9 660 M‘Lﬁfﬁﬁ}j—: =
2 H (20 cusec) (25 cusec) P U A
(33 cusec)
EIKR T 6.7 cusec/H. 8.3 cusec/H. —
AE, A SE+TH L& SEHT L & (72 L) 8 H

[HifFT] WAPCOS LIMITED, FINAL COMPREHENSIVE DETAILED PROJECT REPORT FOR SUPPLY OF GANGA
WATER TO BARAUNT THERMAL POWER STATION (50 MW x 2)+(110 MW x 2) EXISTING & (250
MW x 2) PROPOSED EXTENSION PLANT OF BSEB VOLUME- I :ENGINEERING REPORT (March

2011)
AERDES
6.1.10-9 No. 10 ZZELI=ZEKKRYITBERVEH ()
660 MW & EE 5+
No. 6/7 No. 8/9 :iﬁfﬁfﬁlr ~
A (20 cusec) (25 cusec) B "
(33 cusec)
16.5 cusec/H.
2E+TVIK 1 B 115
EARRT 6.7 cusec/H. 8.3 cusec/H. Di%fj};ﬁi a i?‘f&li
V?E\ L3 3 L+ R 3 Lt AT - =
R, 5% SR Bt T 1A 11 cusec/4. 124
3E+TIH 1A

BUKEkfi B (BUKEGTe) OMMITMNBIFFTIATH Y |

e Thy, BEITH L Wizt THoTz,

KT = K NFEBHHTUGT

TUNE Rt
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6.1.10.4 [R/K$E

FKMOREICETAHEICEDE, UTD LB,

#6.1.10-10 FKEBFEDLE

No. 8/9 No. 10 o
BOP 77 A RZ7 A4
(250 MW x 2) (250 MW x 1)
JRKFE AR B 10 H%y RER L 10 H%y

BOP /A RZ A /2iX, 10 ApOKEZRATHZ LAFTEBLTEBY . —F, No.8/9 =
=y MIFAMZRAT 25 TH Y | FOEL KNG AR OHEET D L. FEE
FICHET2KOM1 B2 RA LTS, £/ No. 10 2= @D DPRIZED &, T
Z N DOBKEFT & SEEFERNCHERH Y ZOREL IS 5 &, A5 10 B DK Z 4
AT 2HHTHD, ZNODOEXZEE L FKEOTES LTI, Tr P 2)NOBuKE
FTZHI 10 B4y (800,000 m*, & 490 m x ME 560 m x ¥EE 3 m) OFKERATDHZ &L
L. ZEIHENICH 1 B (80,000m®, 3,351 m’/h x 24 h, “6.1.9 /KT ALME”) O
KRR T D2 L LT D, HEIENOFUKAEO YA X132 100 mx 160 m x 5m (80, 000
m’) L35,
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Ty A F I VLIR— b

g P
‘.
.
.

~ 4
\ 3
.
* .
{ — ’
|
1
| -
gl Tl e o
% y s O ey
3 L i : :;_' ;J‘
3 POAK 3

1x660MF BARAUNI TPS
UNIT 210 Expantion Project
Ownor | & | st state eLecTaICTY BowD
-
m ) Japan Internationa
Cooperation Agency
4 ] ! ‘ ] [ | ’ ' ! 1 ! - :)('3i53‘.
' ' ' ' ' ' : 3 : : : e w3 Furr drem ter sk | Tl | R w LYUSHU ELECTRIC
. 1 [T anes wan | amam | eme POWER CO.. INC.

6.1.10-3 HUKER{BHEERKIE

TN E SRt
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6.1.10.5 #ikEE

QF v & D27
WKHA T OREBEEZFEL CHRTZEZA, UTDLEED,

F6.1.10-11 HKZ IO BEDLE

No. 8/9 No. 10 o
BOP 5714 RZ7 A4
(250 MW x 2) (250 MW x 1)
FKE T RE 1,000 m* x 2 400 m* x 1 1,000 m®* x 3

k2 o7 OREZ, EMEABREBESEO2=y MEBIORICRA 7 —OKENKET L E
TKEEER « PKSH L7 V=07 v FIMERAT HMKEICE DV IRET D (EBIE#ZIT,
TE AR RS NITIR A LT B0, WERIZHAE L7285 72 ST L v KE B EVIREEIZ &
5)o 7 V=27 v FIIKDAIVER ZBEREZ 0T TIT O 3. 2O & KR ARZE LR
EICH U ORBERET D, BIEFERKICLD EL 700 W BKORA TF7—27 V=0T v
R L CiE, eRTEE T 2 BEREIHF IS 1,500 m FREE OMUK TR TE ChIEZ U — 27 v
THRGFET CEDEIEEZRIIRELZREL TCWD, fikZ 7 L LTIE No.8/9 =y k)
b OREEN IR TE D5A1E. 1,500 n° x 1 DR, @UEN TER2WEAIE, 1,500 o x 2
OWZRAEFETHZEE L, 20L&, 1Y 0X 7 BT, YFEFEIVE
Zldnx B3 nEEETH,

(2) kLT
FKEEORGERENZHE L T2 A, UTDEEL,

F+6.1.10-12 #KBRIEREDDLLE

No. 8/9 No. 10 i _
BOP A KT A v
(250 MW x 2) (250 MW x 1)
ALK BLERE /) 60 m*/h x 3 30 m*/h x 2 45 m*/h x 3
kAT A FOBLER) (82 m®/h) (28 m*/h) (85 m*/h)

WUHIFEIC L D L. T00 MW ARDRA 7 —I2k LTIE, 45 m’/h FREORGERE N B SV,
F % TE D RIAHRTH D, No.8/9 D DPRICE D &, MiKEIEIC KB /KED RS L 82
m’/h 2% L, 60m’ x 3 DELERE 12 A L TR, 1 RIILLEORBRH D, Z D728, No. 8/9
2=y hOMAKEE DL TE ZGA TR L, No.8/9 = MOHMiKEENILH T
RONEAIE. 1 RFNETE LT, 46 n° x 2 OMBREFHETHZ L& LV,
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6.1.10.6 HRKMEEE

PEAMLIR 21T 5 B, IR OPEAIT A B 415 K 5 ICRkEF S e T hidZe 720,
B2, TEERAK D& OPEAKIT, JKALERG DR U AL D72 D OBOKIZAE 7 2 FE o i i
2179, ZTROHOFMEAICHWTS, RBRFENHLGEI2IE. FhENOHPKIZE LT
¢ﬁ@@<w Gikicd) %%m% PREERAE PR T 5, TREHRE A~ D ST A TN D
DRI, KEHERE, %@%Lh%tmm%@ﬁ%mkbfﬂ%éhéo*%%m
ﬁ%%bt B DIx, %mﬁﬁ hoTHEKkEN D,

— I, KIFEBEFTHOHEH S D PRI E LT, WkdEAk, 77 > MK, Hlikd
EYKRENZFZT O, TOMBRSE UTiR, e, GHEIRELBLN 2T 5503,
T Y= KIJPFEITNCHE Y 217> ok R HEKORBNEI TR FLERD B T - 7272
B, 660 MV EEEAUERM ICB W TS RO P FULLELD 253 5,

(1) EIZEIT 5 660 MW Ot 7 » FoflE LTk, FREGREOREIT 2,000 n* THh
B2, [FAERORF B CHET 5,

F72. FFE FGD 25 E T 55 AL, BREO R RPKBEEENMIE L /p b=, Y3
FICESX, UTO27—R R LTLA T YU FEKitd b,

£ 6.1.10-13 FGD HEIC & S EMBEKLIBLEE

FGD X EIZ L D N
. i P A X
B NNHEA ALEE A
r—=z1 AR— 2 DIEE
100 m x 85 m
=22 B L E

6.1.10.7 #HENZESDER

KDFEEATTIX, EERKRM D AR H LT L72ZZR 2 fihAKE LT, 77
v PR & I ik (AT RESGEIASET O X — 0 7T o RARRSE) IS,
FEBIHINMEILT D & ZOMAROME N TE W=D, —KIZIE, FiINAA 7 — %3
LC, BEFMEILLTOWDEHEAITZ O NBHHEE1T 9 M, M&@%%&Wﬁ@%bf
WAHGEIX, 2B LD MiBARKOMIEE =T b, B O No.8/9 = MIBWTIX
WEKDFTNAA 7 —IFTRE LR WETE TH Y . No.8/9 = FMHRFEIKEZ ﬁ#%éwi%
T T MEIRIZ XD #iBh AR OGN TE WG EIE, BEIEA A 7 — L0 #lilhZEKofts
BITH 2L Tholz, LMW, ZOBX 2L 660 MW EEE LRI RT3 2T NAR
AT —ITRE LW & THET 5,

JUNE SRSt 6 - 52
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6.1.10.8 #XE5|E=AH

BERR = U 7L, A R IEIR O FHEfuE N 5| XA E N TV D23 No. 6/7 == k@ R&M/LE
THEIHFE, 6 ROBENHEHINDL Z LI >TWnWbh, F72, No.8/9 =y h~Df
REAA T & L CHELETLE N SN DFETH 5.

“4.3 EMHLORE” 1BV T, JEET U T 660 MW R AL R 2 BLE - 5 8Aa 1%,
No. 8/9 MIFIZHGER TE OGE % /i, ALH G IIEM L, BFREICT 78235 X 512
W45, B2, No. 8/9 = U 7 BfHIRERE I 660 MW AR G UL #% A 2 iR & 5 354 1%, No. 8/9
[V~ B HRGE & Fe BT AICIE R L, BPRGICT 7 B A5 5,

6.1.11 [KiEiH

AARDEMEE TS ([ —HRBEFEN) D B AL 53555 Mo OVEE ZEBEFEN) O By 5 AR 2 Bl B oD
HEZEDLET] OFEIFELHES 5A) OLaE., KBGO, ES 5kl k.
OB AKFREL 107 em/s LLUTF i L7Z Mg N R S, 2 a2 fle L WiaidRm i
K — DGR 72 EOXRR NI L 70D,

AARICIE T DRERAMEL A% L L OIS Z M 5720121, B THEARBRAIT VO, 1
RPEZ RN LT, Z DR RIS U@ IS EE L 72 5, No. 8/9 = U TIRIKHEY; BT
BERINTWD2, BEIRVICED &, ERE SO KIS TTEeE RS
TWAEDZ ETHHoT,

Fio, NTUZHURIZB W TH KON IR RIZ LY, JKEKERESERATY
—EL7ebDOEMHIITTEY . £OHBITIRTREIZH D, JKE HWTEERIZ LD K
D¥ROILTE2AT O BRI, SR B OREReME (BEE, TREE, FAKMEZRE) O, o
LEMFN, FLRNIKIE O TR OMBEIL T ORESE LB T 2 Z LRSS, RN
IR U T, RO E O ORI S 2 BT, FEMEIDOE A NEIZ X D EOE 7R &
VBT D, BEKRPEDFELRIZ DOV TIL, & A MEOELIIZ K 0 FUE B RSB ME 2 FF
2B, BHVIE, FEROIMAE GO TR — N EHEET AR EOXENLE LD,

AEXVEROEEIC o #g
BT, EAKEZHER

6.1.11-1 [RIFSDEKIEFER DB

JUNE SRSt 6 - 53
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6.1.12 ARHEE - AERIKREEEDNERE

K|EETCH| TS 660 MW LR OO IRIEE & « AKRKOFBAEEITILLTFTO#E L
FAWEHE LT,

&6.1.12-1 Ak - ARIREEHET

HH HAAT E HiAT
Hi 77 MW 660
KA B % 39.5 #6.1.1-1
LR
- N keal /kg 3, 100 #4.7-1
(U —A BER)
m/\
7 " % 40. 0 FAT-1
(U —A BMER)
I SESURFRES
BYIIEES % 90 "
(F4.1-1)

(D 1 RS- DAERHEEE

660(MW)x 10° +4.1868 (kJ / kcal)

x 3600 <10’ = 463(ton/hour)
0.395 x 3,100

) 1BAYVERAEEE
463x 24(h) =11,000(ton/ day)
@15 BAERHEEE BTREEE)

463x 24(h) x15(days) =167,000(ton/ day)

@A) FRARHEE

463 24(h) x365(days) x 0.9 = 3,650,000(ton/ year)

O) FRARIRFELESE
463 24(h) x 365(days) x 0.9 x 0.40 =1,460,000(ton / year)

JUNE SRSt 6 — b4
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6.2 WiELATVFE

A BE 9 2 EERRAR O K & € DB HEZ LT ISR T,

A2 FTERARBEOH IRIEEHRER W =LA T b

A ¥ R TEHFEED H D almthrk YA RARHADEZF
FGD :
SR A X
GGH :
SR A X
CRERR D)
IDF :
SR A X
[ .
=
| |
) ESP :
<« ] ETEEND D
ESP o .
107 !
v >
. 87 y =
' A T—:
] ETEEND D
Boiler 8 Yq %
102
2 —F VR
' S A X
ST =
I I .
_ 102 EEBT— F -
-TranSWYard Eg (A ETEELHD
YA X

6.2-1 A 2 FTERAREDH D HRIFEHEK

TUNE Rt
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2) BRATHRARBEDOH AR ERERAVEZLATI

AACERAEED b 5 B P RO 2 F
46
FGD X% % GGH (H-iR
53 GGH [ -- i)
e S
FGD (|8
Chimney 77
= h IDF :
[ .
! Lt A R
IDF IDF'“%
I — ESP :
64 11 AR TEED b 5 R
ESP |[[7 fif £ % P TR
T ot
== -Q:L_. GGH GGH (ZAENNER) -
i o~ | M <
[y | - :
LSCR:HE - SCR:
- . Wtk S A R
(i ke ®)
Boiler 8 RAT=:
37 ) ECEERDD
7 FA R
102 Z—E LU
{ Wtk S A R
ST g
: ' , BESHRVY—F
) 102 4le ) ECEER DS
Trans Yard | | TAR

6.2-2 BHATERAEEDHDRIBEK

JUNE SRSt 6 - 56
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FTTE BEIRUTEEMEHIET

e — A

7.2 KRG — A DB LE R OVERR wTREME ] K
7.3 &

7.1

#17.
#17.

X 7.
X 7.
[ 7.
[ 7.
X 7.
X 7.
X 7.

2-1
2-2
2-3
2-4
2-5
2-6
27

& B X

Wt — A OfAE Y
B — A DR

X B X

No. 10 = h TEHUZA > R TEFEDH 250 A X & Hv 2Bl
No. 10 == F PEHUZ AR TERED H 234 X% VT ElE X
BET Y TIA v RTERO D Dkl 4 X e A7 FlE X
JEETY TICHARTEBEO S D2ME A X2 AVi-ilEX
BERR = U 72 A » RCEED B D3l A X% VT2l iE X

No.8/9 = MEMIBEEHIC A & R CTHEBED & Dk A X4 2Bl
No.8/9 .= |F{AIBEEEHIC B A TR D & 2 Bl A X% 7Bl iE X

TUNE Rt



T 7 AF IV LR— K

F7F BERAIREIETIE

1.1 RE7—2R
4.3 BRHOBE" R 6.2 BELAT Y NE BAEDEDZLIZEY, L
FORRr—2 2 ®E L,

No. 10 == MR TEMITK L, 660 MV HEG LRSI CEX Uz b B I E MR
BWwiew, Thaf 1EBEFEHE L, [0 ETORMERS. AATHO LN TV D30
MRk a W CREBR O FTREME 2 fat 3 2, 7z, BER = U 7%, BRI PED & 234 035
HINIZEIET 272D A= 213k <, FIALICK WRRIZH D, 2oz, 2oz
TIWHLTIE, E0ar "7 hThan (4] ETEROD DRMEHEEZ VWD, o,
A= 2RI N B D JEET U 7, No. 8/9 == MR IZ, [ ) EEOA
KT FEBOH DR A R L HHERLZ VTR 5,

K1.1-1 REAT—ADHEAEDLE

“4.3 fEgitho®E” T “6.2 EIELATURE T
e LT3 HE LT iR
P No. 10 .= kT EH# (1] ECTERAEEDH D
(Br7 a2 4.2.4) A Z - LA T b
P No. 10 == F P EH HATBRHEBDOH 5
(7 >ar4.2.4) B AR Yo Ay e AT
e 3 EETY T (] EROBATEAZERZEDH S
(Br7 3 a4.2.3) BN A A
e 4 =V 7 (] EROBATEAEZEDOH S
(7> a4.2.2) B AR Yo Ay e AT
PR No. 8/9 ==  Eg{fIpEEEH (1] EROHEATERAEBZDOH D
(E7 > ar4.2.5) Bt E W2 LA 7 b

TUNE Rt
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1.2 BT —ADEERUERETREMEHI T

BT — 22X LT C OBRABHERDOHE 2 J7 278 L, BERATREMEIS OV T Ol 28
<o BERDRARE L HIWT LI2H6 . FTHEL 72 D RSOV ORT,

1.2.1 7—ZX1 (5T :No. 10 2=y M FEM)

() mEHHER
660 MW &G ST 2% (i O B B 13 FIHE

(2) B/

> HMsHEOEFHW (FAedrm) OFRERES (335m). FGD D7 ® DFfR A ~— 2
KOMEZEDOBRFT A EET D & TEMND 22— ZTIIA S RN (GRIEVEETE 404
m) . YO IEMOEFERYE T, TTAxNo. 10 2= FORFREMAME L THE S
nTnwibocThy, 2oV 7TERALE,
ek, WPEHA (122 m) IZH—v R (102 m) ZEET DI EITAHRETH D,

Q) ERERFTDEZA

> WO KHGET 2 16 A ORTRA & (250 MW : 8.9 J7 h>'—660 MW : 16.7 J7 b
V) ATOWTIL, No.8/9 = Ml OFHHSHERLEIAN Y 1 v T 7H# %
BRIETHZ EICK VIR EE MR LT,

> fFkERME & LT FGD & GGH DR {E A~— R & ey L7z,

> FEERMEICOWVWTIX, BIED No. 8/9 = h OFEM Y — NITREHE L 72 FEIH Hi3
FIATE 2720, JEIET 5D 2 &I12 L0 XISIXATHE,

> “4.2.4 No.10 == MR TEM (TRLIELIICTTAT v ¥ a OIiEE N5
X 6 m ONLE CHA TN+ 25 B2 H 2528, @S 6 m OFREILHEG O@EEO
T2HOEEZONDTD, BEHBSOH 6 m OFESE L, YiZthoh ok, # EEE
\ZCESP & IDFOX 7 Fd MA@l S &5 Z &2k Fa BT 5,

' No.8/9 = h®D 1 /3A LY 72 0 3 IRAFEIT-DOUNT STEAG #1205 ORI & B0 & 5R7
2%6.1.12 ARIEEE - ARIKHBROHEE” 251

JUM B Rk T-4
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7. 2-1

No. 10 1= FFEHIZA > FTHREDH LXMWY 1 XERVWEEER

TN E R
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1.2.2 7—RX2 (5 :No. 10 2=y MFEH)

(1) REHER
660 MW g UL E%fi O e 13 "I HE

(2) 1B/

> RH-HEOREFH M (FEAeim) OFERENREL < (335 m), FGD D72 DYF R A ~N— R
F EZEOG T EET D & TEMNO AR—ZITIIA L7200 GRS EHER
412m), HEEAHO T IR ORTRE X, Jt4No. 10 DRFREGHM E L THE ST
Wb THY, o) T EFH L,
7ok, W AW (122 m) (ZiZF—Ev U@z (102 m) BET S 2 EiErhRe (F—2A
1IZRHL),

Q) EEFRFTDEAA

> MAOEINTXIST 5 15 By ORPRAS & (250 MW : 8.9 5 k2660 MW : 16.7 J7 k
) ATHOWTIE, No.8/9 = NMullF OFHIEkERE LN YA v HFRIZT 7 /%
RETDHIEICEIVIRAEREZME LT (F—A1IZHL),

> AR —ATiX, APH & ESP ORI/ > U — 7 B GGH (BARNES) 2R ET 572D A
NR—=ANPMENZR D0, BEFHMOPENEVKIKIR ESP OBHIC LY 202
FIE% U= — IR OPET AUEL S AT AR ERACTE 720, K0 Bk LW BREE
(ST D2 ENTE, OESPIFa 37 Mk b,

> kL LTD SR DAR—2AEZEF LT,

> EEEMICOWTIE, No.8/9 MO FEIHMAFIHTEX 272, JEIET 52 &1
XV RS IEATRE (F— A 1TIZFL)

> “4.2.4 No.10 = M TEH” (TR LIZE T TAT v = OEEENE
& 6 m ONE CHESFEICHETT 23 H23H 525, ES 6 m OREIXHE OmEiED
THEEZLNDTZD, BRSO OHR 6 m OESE L, Yook, # EEdE
\ZTCESP & IDF o7 ho Pz S5 Z LIk FlEElET 5 (5F—2A
LIZFEIL),

S No.8/9 L=y hD 1 /34 L2072 0 FRAEIT DU T STEAG #7205 DR & T Y & 5
Tofe 112 ARMEE - ARKBERORE” &5

TUNE Rt 7-6
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7.2-2 No. 10 1=y FFEMICBARTEREDHAHRBH A XZAV-RER

TN E R



Ty A FILIR—F

1.2.3 7—RA3 (G : BETY7)

(1) IREHER
660 MW 8 i ST 53 i D 5 1 13 AT HE

(2) B
> EBET U TIEEORENFTEOBERIIAGEE D Z L 2D T, TSN E I E
ERBDEFEIEITRA - 570,

QEERITDERA

> WAV Y 7T BFHATE 5720, FEREEROAME R TRE & Lz,

> fEREE L LTDFGD & GGH DR E A ~— X Zfileff: L7,

> BFREDNS OB CADRAEN T2, HHIES LIRS I L-BLE & LT,
> AREREODOEKEIL, No.8/9 72B43Ik, HEMT 52 &L Lz,

> AR IIAMOALANCECE L, ALE TR ~AE T O RE & LT,

> R FE TOHRIK DL E U,

JUM B R 7-8
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1.2-3 BETUTZICTA Y RTEEDHDIRESF A XZ2AV-EER

TN E R



T 7 A SN LR — b

1.2-4 BETYTICHATERDHSHEY 1 XAV -RER
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1.2.4 7—R4 (G : BEERTU7)

() HREHHER
660 MW ARG 5T 2% {if O 5% & 13 A8 F] e

(2) B

> T U TNICERE - BRHERMEARIEL, E0 OFHL 660 MW EBERSEERH & T
T %, No.6/7 HFRGHIHIIZ 660 MW BB EGSUER R A BlE 2 2 L1272 572, BB
BORP RS & BT Y 7o BT MR G A A R 70 < TidAe B e,

> WEEE EEER Y — ROBEE T ARE &R H T, BRMIRE b, HESETX ARE T
ESAAR

Q) EEFRFTDEAA

> RV TREABER LV EOT Y TiE, NH-31 25D No. 8/9 2= hE TP 1/2 km
HERRBLEI D 7=, BER =Y 7O REM~ERT D LA T U MIRATE 20,

> fFkEEfE & LT FGD & GGH D% {E A ~— A el L7z,

> ARWMADTZHDEIEIL No. 6/7 = h~OARPPFGIZH 720 BRIHT D720, 8k
A A F 72 SEARECEILE A T e,

> WO KRHET 5 16 B OFmARE (250 MW : 8.9 J7 K 25—660 MW : 16.7 J7
V) FEROT- DV A v A U, JFUKEE 2 S8 Rl o B2 Bl L7z,

) BELAIRELE L HEHIZDOINT
> EEEFSITARE. TXTOFAHBZRmERE L, 2>>No. 6/7 = ;& TN 660 MW
RGBT ORT IR A A2 BER = U 7 OSMANZ BRI T 5 Z &,

5 No.8/9 = b 1 /34 VBT ) FIRFEICBT 5 STEAG £ & DR & He v it 5
6 6. 1. 12 ARIMER - ARKBEROHEE” &5

TUNE Rt 7-11
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1.2-5 BRI U T7ICA v RTEEDHLIRIET A X2AV-EER
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7.2.5 H—ZX5 (BA7: No.8/9 1=y FFaRIMEEH)

(1) IREHER
660 MW 8 i ST 53 i D 5 1 13 AT HE

(2) B
> HHOBMESIIAREE O Z ETHY |, FRIZKEE 72 2 FHIT Y 7= 5720,

Q) EREBRIDERS

> BT ) T AR TE 570, RO R A TR & LT
> TRk & L TOFGD & GCH MR {E A ~_X— 2 Zflf LT-,

> TREEOT D OB, No.8/9 NBIEMTH L & LT,

> EEHREY— FIIHHOERICERE L, B AIcE T ARE & L,
> RAESE TOARIK OIS L,

TUNE Rt 7-13
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7.2-6 No.8/9 1=y rEAIEMICS » FCTEBEDHHEFEY A XEANVEER
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7.2-7 No.8/9 2=y +EAIEEMICBEATREDHHEREY A XAV EER
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77 AT IR — R

1.3 FEDH

AN & LTS,

660 MW i 5L+ 5% i 0O S % 13 mTHE & Hlkr L 72,

KA —AITHF L

K131 BTF—ADFRLE

PEFEIE, BRETIE, FERMEOBLA G 2 T 72 (£ 7.3-1),

= | =R | =R | F—RA | r—2A
H H
1 2 3 4 5
. 660 MW G FEREO LA T . . . . .
R A b L T A RE A RE A[EE | ARAEE | AIHE
C
B R A A
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1 2 3 4 5
T O | R, BN IRR ATRE C C A - A

FB) o FHENE A B TWD, B FNEE, C: 45
1 HARTERBOLIRIELA T U MERAT 2546

(1) &5 —XDFERIZDONT

FS IS Tl X TOr — 2Tk L CEMAE 21T 9 2 SIFBEN TR WD, ik
MBI DTN D — ADRPUT Y 72 > T EORHREM 2 BT 5002 Lo RN
FTRET—ANRR D120, T2 CTIIRHRGFHEPOEBRT RE T —RZ/REL, DA U v
NAT AV v MERT,

> FEREERERORHNDH Y | BERS AT T AETORG M RIRT DA
r— A3 RN BRIROKG L0 | FRROENTFEOMNIH L THHIRT L 2
CWZR KGR FRECTH Y, Fo @R ORI L BERMA (R TE 5, L
MULBRBE, 7F— R 3IERBESCHEREFEOMENMLETHY | r—A 52BN
TR OB IS K &R LB L 72 D,

> BAREORNEZER, TX LT RMOERNEE LWGE
FHLO BN, EAUSE 2 ERBIEN A E 2 — 2 1 KO 2 BDERIROXG L 78D
D3, FREREEER AT < RONTEAR—ADOHFIZEZT D 2 & D 5 e s fibid
BERD, o, r—RA1 L 2OBRICHONWTIT, BEAMORESHIET 5,

> TXDLEUUEREHONME Lo Wigs
F—A1, 2, 3, 5OENIZHLTH, ARYA v, BREXMD D WITEHE DR
BN 2ERNH D=, FS THRREADRMDEZTDHZLERMNETH D,

> BREAMZERLI-WESGES
HARATEBOD DRMMHEREZHALIZ22 T, r—A1, 2, 3. 5DOENITHL
THBRIRTHZEDARETH D,
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(2) HEFDHRESRE
FAEME LCE, LTFTOBEHBIZL Y, “No. 10 ==y FPEHIZ, BARTERED® 53l
R AR (r—22)7 722 & 23T 5,

RN
> No.8/9 ==~ FDRIELO FAMBUG N EA TW R WIRIEZREE 25 &, No.8/9 ==
v MM X 5 eF - MBI R Ch D L EZBND L
> Atk T U= KIPEEIT AT A% A, BEREEOKAULIZHEND No. 10 2=
k¥ A T éhr‘xb\mmz»%z) &
>  JICA OMMERZEME L TED 256, BEAN~OEZEIZRKIREE T 2 0E R H
L2 &

kﬁL\MJo;:ybﬁ\H¢®%ﬁmkﬁ%$% SRGTRZY (Y IRV ib: QY= 154
AT AT ZENBESND, FEEITORER ZHED 512272 TUL, RS
DRAERERT . b 7 TR B QNP2 D A /7%/%@@515«@@6[@?75%‘4%(%60

(3) 660 MW A\ > D A DBEMD ETREMEIZDULNT

AWEZTIX, 660 MW HEEGFUEAR O - ATREMEIC DWTRRET L7223, Btk fik k)
el (K72 700 MW) ORFEEEREZX—2 L LTWAH T8, 660 MW Z H /78800 L 700 MW 2
FEETO BERNERIE CHIVUIALET S Z LT EE 2D,
F72, 660 MW T/ AT 700 MW 2 AT 2 & BUhEOm EAIF T, RENHES 1L
RFEDHEHORDOHEH TAr—V A Y v hEFDH LN TE D,
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8.1 Hx SR DO ER

8.2 H & ERSERRAE OB A D A REM:

8.3 TAEME:RE

8.4 BZhERm R X DA R &K ORISR PR AN R

& B X

% 8.3-1 & LR O AR EE
F8.4-1 ARR - bR FHIE T T
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F8E BARAERHFEEADAREAE

8.1 BABAREHFENES

8 2 i S LR O WIRE /R EEFIL RV, EARKEI D KOS IET) (22.064 MPa) %
Z. OFEARKIRE N KOEESRE (374 C) X0 Ed 593 C (1,100 ° F) @2 5H 0
LTRSS TWD, ExEFERMIL. AARTI 1990 FRE HITEANBIG S 4, Bl
Fix, BIEEX Y LEIEAT 2 R CHEENEATE Y, EEEDOL DI, EARKIES
25 MPa FREE, FRAIESE 610~620 CICETEL TV 5,

8.2 BARBREHFEDNDEADAHEN

& B R IE, “8. 1 BABRERMEOER” TR LB, BRSKMEN KD
AR AEBZEEETE L0 THL70, BEFY—E L AN ETOERKEEE LV
MHEAERRIC T2 2 &, FARR HEAERE 2 L VBRI T 5 2 LI k> THEANAEE
LD, EARK BEAKIMHEMN T 2BEME O @RS BT T TITEIRAICI3fENL LT
BORIELA T U ML KIF T E OBEG LR & OMHEIT /0, 84 5T,
HERSUE L0 S BGHRDEAL, AROBIE, BREAMOKBICE ST 52 b, #Ea it
JERRA OBEANIZDONWTHTRICBEIND Z &2 HERET 5,

Fo, ) BT TE, “2.1(1D) 5 12K 5 » F3HEIC T 2% DR 1ZFE#
Liz&B0 ., EHEHNE LT 2017 FOEEA A B LBERRBE R T 503, —F, AR
ENIZE W T, FIBE B9 20 43T < 23000 LAERBA IR K S D43 BT 5 HAR A —
73— D& FRFUEBAMIADRE A TV D, — RIS, e AN 1Tk~ 2 REATE
BERAELDD, LrLRRb, BailiiEosiics T 512810 28 oRGHIE T L
BeEICH Y . HARORB LB A BEFEHEMOBEANC L DAY » NI TE 5,

PR L Uik, @ A EREOEALEmE T 2,
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8.3 FHl

2 i FUERR i 2 iR BT D58 O TR S L TLL N ORI T2 HE LT,
¥, “8.1 BERFUERMOER” ICRH L2 LB, ARIZKIT D@ MERED b DI

FARKRE 610~620 CHEAENTVD, [ ] ETIHE~ BRESAHS AT TH 5
T LITEEA, ERAURIE L LTI AR S A L,

*8.3-1 BREBFRESRFEDTEMRE

BT T AT
EARSIRE C 600,/600 H 7S [E N 5245 (USC)
TR MPa 24.5 H 7S [E N 5245 (USC)
) . (1] EICBITDREED 660 MW 3
RA T —ghF % 85 o "
DIERE (F£6.1-1)
X — B B ER* | keal/kWh 1, 764 EZNES PN (IN0)
RA T —hRE Z— L BWEERD
TR A B =R % 41. 4 :;( . .
FEREE (%1 x %2)
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8.4 BMEMEICKLDIARRUVZBICRRFHAIRSIR

R B AR R AR OB & 5 A R M O RAGIR F R BB R 2 BT 5 72oic, LT o
st oL i L7z,

£8.4-1 AR —BHRIERFRHIBELFET

BT B AT
BB
% 39.5 #6.1.1-1
(B IEAE)
B BGh=R
% 41. 4 8.3-1
(88 = G L) & ®
IR e S EVE: kcal/kg 3, 300 #£4.7-1
AR D R FE S HTE % 34. 69 4. 7-1
n
SYEITIES % %0 M= RO RS
(# 4. 1-1)
BAES % 6 1K N BT DA
SRR} EL A Us$/ k> 43 A > IR AR HE E i

%1 : Bihar Electricity Regulatory Commission, Determination of Multi Year Aggregate
Revenue Requirement (ARR) for FY2013-14 to 2015-16 and Tariff for FY2013-14 (15
March 2013) % FEIZFHAR AMERK

() FRARHEEE

G AT

660(MW)x10° +4.1868(kJ / keal )
0.395 x 3,300

x 3600 x 24(h)x 365(days)x 0.9 +10° = 3,432,000(ton/ year)

8 & i S

660(MW)x 10° +4.1868 (k] / kcal)

x 3600 x 24(h) x 365(days)x 0.9 +10° = 3,275,000(ton/ year
0.414 x 3,300 M) (days) ( year)

A FEFRED A U » b
3,432,000— 3,275,000 =157,000(ton/ year)
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(2) FRZBRIERFREFHE

G+

3,432,000(ton/ year) x 0.3469 x % =4,365,000(ton—CQ, / year)
8 & Jifi S

3,275,000(ton/ year) x 0.3469 x % =4,166,000(ton—COQO, / year)
2 EERED A Y > b

4,365,000 — 4,166,000 =199,000(ton— CO, / year)

(3) EBImAR &

1
1-0.06

A3 3,600
0.395

+4.1868(kJ / keal) x 3 3100 x( jxlO‘3 =3.02(USCent/kWh)

8 & i S+

3,600

43 x !
0.414

1-0.06

+4.1868(kJ / kecal) x 3 3100 x( jxlO‘3 =2.88(USCent /kwh)

B2 ESRIED A Y o b
3.02—2.88 =0.14(USCent/ kWh)

4) B REEFESL-Y —BRERFHHE

R R S

2090 . 41868 (k3 /keal) x —— x 0.3469 x o = 0.839(kgCO, / KWh)
95 3,300 12

>

8 & i S+

3,000 4.1868(kJ /keal)x —.
4 3300

>

x 0.3469 x% =0.801(kgCO, / kWh)

B2 BESRIED A Y o b
0.839—0.801=0.038(kg / kKWh)
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(5) BREGFREBADMR

#E & B FUE OB A ORI, AT L i L, & U TRWIEERAR & AR B A e
W3 oind, BERSRE L iR Lo 2 R EXOBEADREZ R 8.4-2 [T-T, Ak
TULE L72REIC Tl BB & TR LIRBRHEHEO A LAvRT 2 LR TERWZ®, FS 12
BWTIE, USCEADREZWMIZT 2720, Y OHEEORBENLETH D,

x8.4-2 HBERFRERMBELERLBLABRERBOMR

ot 1 &I
i E :*ﬁfﬁ)‘ ﬂif jﬁ“ﬁ}—
(BGh=239.5 %) (Bh 41. 4 %)
[ & y .
[E¥N N2
" EN = ¢
BN A Y 2.88 US cent/kWh
720 e 3. 02 US cent/kiih (A0.14 US cent/kWh)
% H A 3,275,000 ko /4
ks \,I“p\ N > i)
PRBHEITR | 3,432,000 ki /4 AIET. Q00
DA
Bl mermn e
TEHRE .
N— 2 EE
(CERIRENE) %
BN EEYT-D R 0.801 kg/kWh
0. 839 kg/kWh
e £ an &/ (A0. 038 kg/KWh)
bR Rk . 4,166,000 b > /4
BRELALT Hi 4,365,000 /% (A199, 000 | >/4F)
WiEf b/ ERBRILY .
N— Z ;ﬁy\
HEH &

e[ ] Avyr B 7 AV b
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9.8 FEEMAT T a—/

9.9 EREEMSEE
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F9E FSANOEEZ=IE

9.1 NSOZKRARBAICET HBEHRDT v TT—+

KPR N T 7 = KN FEEFT No. 8/9 2= MIEHT ThH o7z, No. 10 == MK
DB N OBERRGT DT D12, No. 8/9 = MIBT 25HMaxar. EHRIRI OFHIZ S
WCHET v 7T NTARERD L, FARIZIE, No.8/9 =y hOEBEBHRONL— N, £
EEERERR . FKIEE, HEAQLPRIEE  BUKERH X O ERBIMER S OIS VRISV T, ¥
BT O0ERD D,

9.2 FlEHRFHEBEBEDERE

(1) =EEDEE

ARHEHEIT 660 MW x 1| BERSEARKIEEFZFE L TWDLIN, T4 ENOES
mEhm, () EROMHERO T T NMEEBREZRE 2. ¥E Hjjj&()\%\éaajiﬁ%ﬁﬁﬁpfb
T ETHREREREL, () EEiE @R TDHIIEDBLETHD,

(2) WERE
FEEBRARFTE LRI I W TIEIAR— U o 7 FE 2 550 U, SRR 2 & 7 U R A
TR E, HIBRU R OUENFEDOREN LI TH 5.

3) ARt

FIRMERIZARA T — ESP, CHP EOHFOHEEEFETH Y . AFHA TIL No.8/9 ==
THEEL TV B A RMERE VR AT o 1o, EECHEMT 2 6 RA0E L-BIcidn
PRYERICONTHERZAT 5 WER B B,

4) RiEiH
JREESG ORREFHIBE L T, LN OBRERHETH D,
« JRESE T D7D DFURTTIEDORGS . IR ZENEIZ DV T ORI
- FHEHLEIC 31T DB AKERER, K~ D% TR O
- JREESNIZ 31T D RIAKEEAK A~ D G) 7256t it )7+ O st
JR¥ESHPHZ 35T D BOKXR & LT OB, Ot
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9.3 FEXDFEME

REBHTOEHFTY T &2 JEEZY 7] XX WNo.8/9 = FEg{llkkE) (®E L=
/El\\ JJ\‘FOD){_?:% Eﬂljﬁi\—j‘éiz‘gzﬁ&)éo

£9.3-1 FAHEBICET 2BEEIE
HEHEE
JEET YT JELERE D=6 O R O i {5
No.8/9 == MEg{lIpEpE | BERICH TR 154 acres (625,000 m®) Z BN CHUS

9.4 PRRAREIR U R A S AR E

(1) PREHERGETE

660 MW H i FUERAH O H 3 2 A R1% 365 T t/4FETH Y | ﬁﬁﬁfﬁa#@ht%ﬂ&
aERIE 150 T t/HETH D, BMFPHED FIAKR TS 5 DG O E | BIECHER
OWTHEBENLETHD,

No.6~9 ==v M CIE L TWAH—HH7= 0 DARZ AREIL, £9,000 t (1 EHHHZY
60 t DAKA 18] 50 EH x 3 [/H) THY ., 660 MW BERFIEZAEZHx 3 256, 1
11,000 t ZBAINITZIT ANDMERH L, REHEREEIEIZ DWW THERLETH 5,

(2) BRREFAEE

1R IR AN ﬁﬁizgﬁff KREIWEY 525720, FHEEORELIZONT
RN RD BN D, Tz, JKOME %iﬁ%};fgé_gz)xg\ TR BB ~ D B 0 3

BENLETH D,

9.5 ZRiRARMT

R, KREFTE SO IEY R IOV T, RREIT 21TV EIZULFOEBIZOW
TEEVEICHE T DREEEAT O BN H D,

s FRROBEZ B E AT, W OMGE (RREE, SERERESE)

* RERRICHERE 9~ 2 MEWT 25 O JEWTRE /) DARFE  (REFR — AR SR O R U DR E)
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(1) BEOEE

No. 10 == MNERTEHZIEE L2 E, BUERERT O No.8/9 == Dk & OF
WEBE LB RETT 2 0ER S 5,

T =TS 7 E ORI ORRE LR D HIH R E A R L. B A i
TOHMERD D,

(2) FEBHRIL—F

660 MW HJiGE U+ 30 O BRI B3 2 8 L ~bid, CEA B ENED 6 400 kV %588 4R
TLHMEENG D728, 400 kV BAPART & EEBHROBERNMLETH D, REREE D, EEMR
No— NE% 37— AE LTS, FS I8\ TR EMRBASE G B9 5 1 SR Ok (i 1A%
FEOWRNPVETH D,

Q) WMEKEDHER

No.6~9 = N Tt L TWAHMEIKEIL 45 cusec T, H VALKV BUKFFAI 2%
T T2 T 45 cusec ThH D, 660 MW EEFFERME (33 cusec) ZHERT LEHEITITHT
I 33 cusec DIBIESENMET, 5578 cusec & 725,

(4) ERKEHE

FHE STV D No. 6~9 = hDRL T/ A2 No. 10 == hDBUKK 7 ik
FTHAN—APEND R TANTZAEHFRT D0, No.6~9 1=y bbb EORTH
B OBFBEOELTORFNRLETH D, RIS & ONEKR 7 OFE D>, No. 6~9
=y FEDOERAOIER, Bukb— b, BUKEBEKR O A XL THBRERSR LR D,

(5) HEMBAIL— K

DA, JEBIALS . B> TWAIER D7 nWed, RNT T = kIR EHT~DE
B AL — MEIMRENITIE S 41T 5, 2013 4F 10 ABIME, NT 7=k JIFEFT ORI
2 km ONLEIZH 5 Rajendra fBIZ A T F o AP T, KRB IL@EITTERUVIRILIZH - 7=,
OB AR I SOV T BN LECTH 5,

9.7 WMIAE

AT SIIZBARICHOWTE THIEEMRE L, Rk THER OGRS B2 525 T
EREOCPREENLETH D,
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FEFEMA Y Y 2 — VBB 5175 T,
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2022

FS~LA

|l\)
[ee]

—

Feasibility Study

—_
[\S)

ToR

—_
~

Preparation/Submit

—_
[\S)

Approval

EIA

Preparation/Submit

Approval

JICA Approval for LA

Preparation

Committee

LA~EPC Contract

Preparation for Bid

Selecting Consultant

Preparation for Bid

EPC Contract

Announcement

Selecting EPC

EPC Contract

onstruction~COD

o —_ N | =
EN [V N S R el ESA RRCN |~ RoN ESY S N el B B

Design

Construction

Commissioning Test

Total Month
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ARFEZICEH L DPR Z /BT DBRICIIU T OEHBICORE T2 2 EPRETH D,
* RFIGEGBIZIANT T2 T ) EERF N O Tt & % ORERS

- T - MERFE BRI O RERS

- BERS IR R ONEE, - HERFE B ORESR

- FEB ORI & O

JUM B Rk 9-7



T 7 AF I VLIR— b

F10E HHEH

TUNE Rt

10 - 1



77 A F N LR— b

F10E RHEEH
10. 1 FHEGELE
10.2 ERMEE
10.3 $TEE&EER
10.4 IUEEEEHY A R

JUNE SRSt 10 - 2



77 £ FALE— b
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10.1 FAEEES

201310228 ()

afl

BERR = U 7 iR IR LA
(No. 1~3 2=y ¥ —E =)

PR T & %
(No. 1~3 == MHEIE TE)

M e
(No. 1~3 = MEERKR > T=E)

(No. I~3 z==vw b, A T —HWEEH»)

BERR = U 7 BRI s A
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(No.8 RA T—E ELD)

N—T NEEMAE R R
(No. 8/9 L A —H—)

201310 A 238 (K)

RT Y= KA FETAS
ST

[EREOE SN
(T 7 =K IEBEATACER L EAT)

oK & e Uik
(H o 2)1)

UK & AT AT iR
(T 2 )M E NI KR D
BEBIINT U= kIR EIT)
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2013 10RA 248 (K)
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10. 2

BERE

Data Required and Questions prior to Site Survey
(Study on Barauni Thermal Power Station (660 MW x 1) in Bihar)

No| Category Data Required Data Required status Questions Answer
Space and layout of existing facilities plant Unit
1~9 including ash disposal area of Unit 8,9, Collected
railway and intake water pipe route
1 Plant, Space, |Space for plant Unit 10 including ash disposal Collected
Layout |area and intake water pipe route .
Is the lace that needs worker resids
s there any p ac? nat nee sv:m erresidenceewp pump yard, DM, Raw water treatment etc.
except Central Control Room?
Average, maximum and minimurn air Collected
temperature of each month (past 10 years)
20N 1
Monthly rainfall and rainfall intensity of each Collected
year (past 10 years)
Topography map (PTant Unit 8~ 10 area. ash
disposal area, intake water pipe route and Collected
surrounding area)
ith seale of 1/5 000~
Geology & Geological survey report (Plant Unit 8~ 10 ]
o 1y [a5ea ash disposal area. intake water pipe route  |Collected
©opography and surrounding area)
Content of Zone-IV 1S1893 that is mentioned in . .
Detailed Proposal Report by NTPC in Collected Is there a kind of Ground acceleration for design | 5o
of facilities?
November 2010
Amount of available water resource for Plant ) .
. . o . Is there a volume range of water intake available .
Unit 10 and if any restriction of water intake Collected . There isn't volume range.
- between rainy and dry season?
from the river (Cooling water and Plant water)
Daily river flow data and the location of river
- . Collected
gauging station (past 10 years)
4 Water Intake water quality
Resource  |pH. specific conductance, turbidity, colour, total
iron (T-Fe)
. Collected
Mn, Chemical oxygen demand, Water hardness, oflecte
Na, K, NH4, HCO3, SO4, Cl, NO3, NO2,CO2,
Si02, organic carbon
Average, maximum and minimum water .
- . Collected
temperature in the river of each month
Predicted Power Load Factor after COD of . .
edicte er Load Fact 5-00%.
660MW unit 10 Predicted Power Load Factor is 85-90%.
Coal Volume available for unit 10 Collected
Coal Accepting frequency to site and Volume Collected
per cargo
Element component (weight percent) of design
coal (hygroscopic moisture, surface moisture, | Collected
ash content, S, C, H, O, N)
5 Coal  |Ash component (Na;0, SiO;, ALOs, CaO, MgO, |Not Collected. But typical ash analysis data was
Condition |Fe,05) in weight percent collected.
According to DPR of 250MW, in regard to coal
stockyard capacity. While page 51 requests 30
day capacity with 100% PLF, page 137 requests |15 day is right.
15 day capacity with full load. Which is right for
this study?
I§ it possible l‘O gxlend coal stoclfyard to west West side isn't available.
side where existing ash pond lies?
Is it possible to apply silo storage to extend Moisture content of Coal may not permit for
capacity of coal stockyard? Silo storage.
s Supplement Cmef.;nry of.hea\y oil ( Need to warm up and Collected
Fuel pipe insulation)
'Water supply me‘lhod from intake point to Collected
power plants (unit 6~9)
7 | Water Intake
Dimensions of intake water channel or culvert  |Collected Is there a limit of velocity in the channel of Confirmed
water supply?
Capacity of existing demineralized water tank | Collected
Tank - .
A% Capacity of existing service water tank Collected
Capacity
Capacity of existing water tank for fire-fighting |Collected

TUNE Rt
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Category Data Required Data Required status Questions Answer

[

According to DPR of 250MW (page 55), there is
a description that power plant cooling is applied
using cooling tower type. Even after the output |Planed system is Induced Draft Cooling Tower.
increases up to 660 MW, is unit 10 also applied
with cooling tower type?

Condenser
Cooling

Auxiliary |Available Steam volume from neighboring unit

: . L Collected
o Steam 8/9 during start-up/waiting synchronization ofiecte
According to enviromental regulation of That is true.
Ministry of Environment & Forests (MoEF), To be followed as per EIA Notification 2006
coal fired power plant is not applied with Nox |and Central Pollution Control Board Standards
1 DeNOx emission regulation. Is that actually true? for Air Quality Parameters.
Do you have an idea to install Selective Catalyst
Reduction even though no regulation is applied? [Not necessary.
(If you need SCR, anmonia tank is required)
According to DPR of 250MW(Page 37). "ESP
specific collection area shall not be less than This part describes about ESP design concept.
200m’/m’/sec at 100% BMCR." is shown. is dicided by fuel gas and ash content.
1 Dust Please tell us what this part describes.
Design concept of longitudinal and lateral Collected

dimensions of ESP for rough design.

ding to I regulation of MoEF |This shall be prescibed by Ministry of
and/or DPR of 250MW, FGD is regulated to | Environment & Forest while giving Final
install as future facility. Based on this, even in  |Environmental Clearance to the Project based
this study, is FGD treated in same manner? on the coal quality parameters.

Should Gas Gas Heater (GGH) be
alsoconsidered in line with FGD as future

FGD facility?

In Japan, this is usually installed to avoid having
smoke turned white after emitted from chimney.

(KEPCO explain about GGH system to BTPS
and BSPGCL.)

ding to of
MOoEF, chimney with height of 275m is really
required in case of 660MW accessary?

The minimum Chimney Height is to be
formualted as per regulation of MOEF

Capacity of existing waste water treatment

Collected
process
14 | Waste Water
Capacity of baths of existing waste water Collected
treatment
Amount of annual ash by Unit 6~9 to be
’ Collected

operated

Regulation or requirements for design and
operating of ash disposal area (e.g Collected
impermeability of ground)

S(t)ruc(ural design of ash disposal area for Unit Collected

Ash Disposal |

Method of filling ash into ash disposal area for
Unit 10 (e.g. method by slurry of mixed water | Collected
and ash)

Confirmed existing of cement plants around

Planning of ash utilizing i

>

Requirements for electrical facilities regulated

by Bihar/india Authorities such as

- Oil Fence for transformer

- Magnetic field, etc.

Single Line Diagram (SLD) of in-house circuits

(>MV) and 110kV substation,220kV substation

for Barauni TPS (latest version)

- Entire Bihar state area(110kV/220kV) SLD

- Existing unit #5&#6 (MV/110kV) SLD

- Constructing unit #8&#9 SLD

- (220kV,MV,DC,UPS,Emergency AC/Black  |Collected

start AC)

- Plan of #10 as 20MWxI1 base SLD

- (220kV,MV,DC,UPS,Emergency AC/Black

start AC)

- Connected and/or future connect

110kV,220kV) SLD

Layout drawing of existing substations.

- #1-#7 110kV PS &SS

lnstrum?nt & 48410 220KV PS & SS Collected
Electrical

lines route

N/A

Design documents, specifications and drawings
(panels, three line, sequential diagrams, etc.) of
220kV bay expansion planning

- For #8,#9#10

- Transformers for local distribution
(220kV/110kV)

Collected

Is insulation washing couducted during off-line?
( Necessity of insulation washing device, If
required, Insulation washing water storage tank
is required.)

They are washed manually.

Is connection terminal point to Generator
Transformer and Start-up/Station Transformer |Not decided
already fixed?

Is local transformer extention already

scheduled? Not decieded

JUNE SRSt 10 - 10
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No| Category Data Required Data Required status Questions Answer
17 Permits and |EIA and environmental permits of existing Now, re-writing new document due to laguration
approvals [facilities Unit 8/9 changing,

Related laws
18 and
regulations

Please submit the following environmental laws
related thermal power plants.

- Air quality ( SO2, NO2, CO, 02, soot and
dust, suspended particulate matter, coarse
particulates, etc.)

Water quality (pH, SS(suspended solids),
BOD(biochemical oxygen demand) and
COD(chemical oxygen demand), DO(dissolved
oxygen), total nitrogen, total phosphorus, heavy
metals, hydrocarbons, phenols, cyanogen
compounds, mineral oils, water temperature,
etc.)

'Waste

Soil contamination

Noise and vibration

Odor

Sediment

Working conditions (including occupational
safety)

Collected

©

Monitoring

Monitoring data of existing facilities plant Unit 1
~9 (construction stage and comercial operation
)
- Monitoring item
- Monitoring data

Now, re-writing new document due to laguration
changing.

20 Others

Situation of land use around the power plant
site

Confirmed

For more details, please refer to the attached
sheet about environmental and social

ions.

Confirmed

TUNE Rt
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10.3 TAEEH
10.3-1 YO FI72—FT4VF8H

JICA Study on Barauni Ther

JICA Study on
Barauni Thermal Power Station
In Bihar

October 2013

Kyushu Electric Power Co., Inc.

Kyushu Electric Power Co., Inc. 1

Agenda

» Background
» Study Plan

» Survey Items

Kyushu Electric Power Co., Inc. 2
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Agenda

» Background
» Study Plan

» Survey ltems

Kyushu Electric Power Co., Inc. 3

JICA Study on Barauni Ther

Background
Initial Plan
1 X 250MW using Subcritical Boiler
Advantage of

Supercritical(SC) and Ultra-Supercritical(USC) Boiler
» High Thermal Efficiency
» Low Environmental Impact

Purpose of Study
Initial Study for Construction of
1 X 660MW using SC coal-fired power plant

Kyushu Electric Power Co., Inc. 4
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JICA Study on Barauni Thermalk 1

Agenda

» Background
» Study Plan

» Survey ltems

Kyushu Electric Power Co., Inc. 5

JICA Study on Barauni Thermalk 1

Study Plan

October November December January

Preparation —1

17 1

First site _

Survey

Analysis Work in | |
Japan

15 20

Second site -

Survey

Making
Final Report I |

Submission of

20
= - ¥ Ic/R ¥ Df/R V F/R

Kyushu Electric Power Co., Inc. 6
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Agenda

» Background
» Study Plan

» Survey ltems

Kyushu Electric Power Co., Inc. 7

JICA Study on Barauni Ther

Survey Items

Direction of Study

If a construction of 1 x 660MW is possible...
» Suggest Layout of 660 MW

» Suggest Recommendations for the Next FS

If a construction of 1 x 660MW is not possible...
» Clarify Critical Matters
» Recommend Options for Construction

Kyushu Electric Power Co., Inc. 8
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JICA Study on Barauni The

Survey Items
For Suggestion Layout of the 660MW
» Check the planned site
» Determine the Configuration
» Check the possibility of reuse

» Assume an amount of coal required

Kyushu Electric Power Co., Inc. 9

JICA Study on Barauni The

Survey Items

Recommendations for the Next FS

» Project the layout draft onto available space

» Check the ash discharging area and plan for
effective use of coal ash

> Check environmental considerations

Kyushu Electric Power Co., Inc. 10

JUNE SRSt 10 - 16
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10.3-2 v T7vITI—T4VJEH

JICA Study on Barauni The

Site Survey & Collected Information
N
Barauni TPS

(22~25 October 2013)

Kyushu Electric Power Co., Inc.

Kyushu Electric Power Co., Inc. 1

Agenda

» Space for the SC 660 MW unit

» Site condition of the SC 660 MW unit

» Possibility of reuse of the existing equipment, survey on
the possibility of expanded capacity

» Cooling and industrial water

» Survey for preliminary planning of the SC 660 MW unit

» Coal

» Survey on transportation infrastructures of construction
materials and equipment

» Survey on environmental and social considerations

» Special considerations

Kyushu Electric Power Co., Inc. 2
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Agenda

» Space for the SC 660 MW unit

» Site condition of the SC 660 MW unit

» Possibility of reuse of the existing equipment, survey on
the possibility of expanded capacity

» Cooling and industrial water

» Survey for preliminary planning of the SC 660 MW unit

» Coal

» Survey on transportation infrastructures of construction
materials and equipment

» Survey on environmental and social considerations

» Special considerations

Kyushu Electric Power Co., Inc. 3

JICA Study on Barauni The
Space for the SC 660 MW unit

Confirming Available Space(whole) (1/5)

~

Residential Area |

Existing Area

Original Planned Area

Kyushu Electric Power Co., Inc. 4

JUNE SRSt 10 - 18
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JICA Study on Barauni Thermal ]
Space for the SC 660 MW unit

~Confirming Available Space(Existing) (2/5)
P =

Kyushu Electric Power Co., Inc. 5

JICA Study on Barauni Thermal
Space for the SC 660 MW unit

Confirming Available Space(Residential) (3/5)

1-story house |

Residential area

No.6&7 cooling towers /
2
3-story house i

Kyushu Electric Power Co., Inc. 6
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JICA Study on Barauni Therm
Space for the SC 660 MW unit

Confirming Available Space
(Original Planned Area) (4/5)

Coal storageyard

|

-

u B

:_'_,‘m(-' ~
I Boiler&TGyard

- Switch yard -

Kyushu Electric Power Co., Inc. 7

JICA Study on Barauni Therm

Space for the SC 660 MW unit
Confirming available space(5/5)

Our Priority Order of Available spaces
based on site survey is;

1. Original Planned Area

2. Residential Area

3. Existing Area

Kyushu Electric Power Co., Inc. 8
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JICA Study on Barauni The

Space for the SC 660 MW unit
Confirming existence of obstructions

Confirmed the obstructions such as existing building

equipment and road etc.

= Planned Fly Ash transporting pipes routing
overhead might be interfered for future

Ash flow
[ €«
e e e

Kyushu Electric Power Co., Inc. 9

Agenda

» Space for the SC 660 MW unit

» Site condition of the SC 660 MW unit

» Possibility of reuse of the existing equipment, survey on
the possibility of expanded capacity

» Cooling and industrial water

» Survey for preliminary planning of the SC 660 MW unit

» Coal

» Survey on transportation infrastructures of construction
materials and equipment

» Survey on environmental and social considerations

» Special considerations

Kyushu Electric Power Co., Inc. 10
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JICA Study on Barauni Thermal'P j |

Site conditions of the SC 660 MW unit
Meteorological data

Collected monthly rainfall data of Bihar district
for last 5 years

Collected monthly mean maximum & minimum
temperature and monthly total rainfall data for
1901 - 2000

Kyushu Electric Power Co., Inc. 11

JICA Study on Barauni Thermal'P j |

Site conditions of the SC 660 MW unit

Topographical and Geological data

Geological Survey Area
where reports have been provided.

Basic datais included, such as
boring log, soil density,

grain size distribution,
N-Value, etc.

*No Geological Survey for new Ash Disposal Area (:t‘t\::lt‘ eattt

Kyushu Electric Power Co., Inc. 12
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Agenda

» Space for the SC 660 MW unit

» Site condition of the SC 660 MW unit

» Possibility of reuse of the existing equipment, survey on
the possibility of expanded capacity

» Cooling and industrial water

» Survey for preliminary planning of the SC 660 MW unit

» Coal

» Survey on transportation infrastructures of construction
materials and equipment

» Survey on environmental and social considerations

» Special considerations

Kyushu Electric Power Co., Inc. 13

JICA Study on Barauni Therma

Possibility of reuse of the existing equipment,
survey on the possibility of expanded capacity

Collecting data and confirming condition
Collected existing equipment data
Confirmed existing equipment condition

= No equipment can be reused for SC 660 MW unit
= Every equipment will be constructed newly

Kyushu Electric Power Co., Inc. 14
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Agenda

» Space for the SC 660 MW unit

» Site condition of the SC 660 MW unit

» Possibility of reuse of the existing equipment, survey on
the possibility of expanded capacity

» Cooling and industrial water

» Survey for preliminary planning of the SC 660 MW unit

» Coal

» Survey on transportation infrastructures of construction
materials and equipment

» Survey on environmental and social considerations

» Special considerations

Kyushu Electric Power Co., Inc. 15

JICA Study on Barauni Ther

Cooling and industrial water

Confirming Amount of available water
Water intake route to the power plant

Water Requirement

—- Unit6&7 20 cusec

Tank for —- Unit8&9 25 cusec
sedimentation
—- Unit10 15 cusec

(Original 250MW)

Ga nga. '
River  Flow

\

Intake Well

Pipes Total 60 cusec

Permission of Intake Water
Total 45 cusec

Kyushu Electric Power Co., Inc. 16

JUNE SRSt 10 - 24



T AT LAR— R

JICA Study on Barauni Ther

Cooling and industrial water

Collecting Quality of intake water
Collected GANGA water quality data

Calcium 108
Magnesium 45.8
Sodium 45.78
Potassium 10
Total Hardness 153.8
Carbonates Nil
Bicarbonates 120.36
Chloride 59.22
Sulphate 30
Silica 10
Iron 0.19
pH Value 7.63-8.9
Turbidity Up to 1000
Kyushu Electric Power Co., Inc. 17

Agenda

» Space for the SC 660 MW unit

» Site condition of the SC 660 MW unit

» Possibility of reuse of the existing equipment, survey on
the possibility of expanded capacity

» Cooling and industrial water

» Survey for preliminary planning of the SC 660 MW unit

» Coal

» Survey on transportation infrastructures of construction
materials and equipment

» Survey on environmental and social considerations

» Special considerations

Kyushu Electric Power Co., Inc. 18
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JICA Study on Barauni Ther

Survey for preliminary planning of the SC 660 MW unit

Presenting, Collecting and Confirming (1/2)
Presenting Outlined specification of main unit
equipment
= Presented advantage/disadvantage of SC

Collecting and confirming Types of equipment
required to conform to environmental regulations

e statws

DeNOx Not Required

FGD Space Required for future installation

ESP Collected Design Concept = analyze in office
Chimney Confirmed its height of 275 m

Waste Water Only Neutralization

Kyushu Electric Power Co., Inc. 19

JICA Study on Barauni Ther

Survey for preliminary planning of the SC 660 MW unit

Presenting, Collecting and Confirming (2/2)

Collecting Turbine Building
= Collected dimensions of turbine hall No.8/9

Presenting and Confirming Condenser Cooling type

= Presented 3 types of Cooling Characteristics
(Natural Draft, Induced Draft and Direct intake Water)

= Keep Induced draft type, as planned

Confirming additional Chemical Availability
= No problem

Kyushu Electric Power Co., Inc. 20
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JICA Study on Barauni Thermal’ ]
Survey for preliminary planning of the SC 660 MW unit

Confirming Switchyard, transmission lines (1/3)

New 400kV Transmission Line
TV BSEB POWER MAP

JHARKHAND .- =

Kyushu Electric Power Co., Inc. 21

JICA Study on Barauni Thermal’ ]
Survey for. prelirpinary planping of the SC 660 MW unit o .
Confirming Switchyard, transmission lines (2/3)

New 400kV Transmission Line

Kyushu Electric Power Co., Inc. 22
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JICA Study on Barauni Thermal'P j |

Surveyfor_prelirpinaryplanpingoftheSC660 MW unit o .
Confirming Switchyard, transmission lines (2/3)

Single Line diagram of 400kV switchyard

Kyushu Electric Power Co., Inc. 23

JICA Study on Barauni Thermal'P j |

Survey for preliminary planning of the SC 660 MW unit

Confirming Ash disposal pond
planning for utilization of coal ash

B Amount of annual ash from
Unit6-9 : 1.5million ton

M Planning of 100% fly ash
utilization within 4 years of
plant commissioning

L

Utilization as materials of
cement, brick

. Canmle
(Land Acquisition : 496acres)
Rough Drawing of Ash Disposal Area

Kyushu Electric Power Co., Inc. 24
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JICA Study on Barauni The

Agenda

» Space for the SC 660 MW unit

» Site condition of the SC 660 MW unit

» Possibility of reuse of the existing equipment, survey on
the possibility of expansion

» Cooling and industrial water

» Survey for preliminary planning of the SC 660 MW unit

» Coal

» Survey on transportation infrastructures of construction
materials and equipment

» Survey on environmental and social considerations

» Special considerations

Kyushu Electric Power Co., Inc. 25

JICA Study on Barauni The

Coal

Collecting data

Collecting Coal Property
= Collected element content for design
= Not available for future use at this moment

Collecting Coal Amount equivalent to new Output
= Collected Predicted Power Load Factor,
which make it possible to calculate necessary
coal amount using new thermal efficiency

Coal unloading/accepting frequency
= Collected, as 50 t x 60 wagons x 3 trains /day

Collecting Capacity of Coal Stockyard
= Collected Design concept and Guideline

Kyushu Electric Power Co., Inc. 26
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JICA Study on Barauni The

Coal

Confirming Status coal procurement

Confirming Available Coal

= Confirmed 1.5 million ton/annum required for
250 MW is already available from Mogma Mines

Confirming Additional procurement

= Available

= Confirmed Urma Paharitola coal block begins
production around 2018
(reserved value : 700 million ton)

Kyushu Electric Power Co., Inc. 27

Agenda

» Space for the SC 660 MW unit

» Site condition of the SC 660 MW unit

» Possibility of reuse of the existing equipment, survey on
the possibility of expanded capacity

» Cooling and industrial water

» Survey for preliminary planning of the SC 660 MW unit

» Coal

» Survey on transportation infrastructures of construction
materials and equipment

» Survey on environmental and social considerations

» Special considerations

Kyushu Electric Power Co., Inc. 28
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JICA Study on Barauni Thermal'F 1

Survey on transportation infrastructures of construction materials and equipment

Confirming Status of
establishment / development

Confirmed infrastructures around the Site

-—

National Highway 31

Temporary road

Kyushu Electric Power Co., Inc. 29
JICA Study on Barauni Thermal'F 1

Agenda

» Space for the SC 660 MW unit

» Site condition of the SC 660 MW unit

» Possibility of reuse of the existing equipment, survey on
the possibility of expanded capacity

» Cooling and industrial water

» Survey for preliminary planning of the SC 660 MW unit

» Coal

» Survey on transportation infrastructures of construction
materials and equipment

» Survey on environmental and social considerations

» Special considerations

Kyushu Electric Power Co., Inc. 30

JUIMNE IRt 10 - 31



T A F I VLIR— b

JICA Study on Barauni T

Survey on environmental and social considerations

Confirming environmental and
social considerations(1/3)

Confirmed Involuntary resettlement of
inhabitants

= There are no involuntary resettlement of
inhabitants, although worker’s residential area
might be moved to other area.

= If ash disposal areas are insufficient to discharge
ash of unit 10, it will require additional land
acquisition.

Kyushu Electric Power Co., Inc. 31

JICA Study on Barauni T

Survey on environmental and social considerations

Confirming environmental and
social considerations(2/3)

Confirmed Extraction of environmental impacts

= Conducted a questionnaire based on JICA’s
format

= This project might have little influence on
environmental and social impacts.

= This project requires a Environmental Clearance
from Ministry of Environment and Forests.

Kyushu Electric Power Co., Inc. 32
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JICA Study on Barauni The

Survey on environmental and social considerations

Confirming environmental and
social considerations(3/3)

Confirmed EIA procedure

= EC process in India is made up of the
following phases:
(D Submit EIA report
(@ Public hearing (within 45days)
3 Amendment of EIA
(@ Appraisal of project (within 60days)
(® Grant or Rejection (within 45days)

Kyushu Electric Power Co., Inc. 33

JICA Study on Barauni The

Agenda

» Space for the SC 660 MW unit

» Site condition of the SC 660 MW unit

» Possibility of reuse of the existing equipment, survey on
the possibility of expanded capacity

» Cooling and industrial water

» Survey for preliminary planning of the SC 660 MW unit

» Coal

» Survey on transportation infrastructures of construction
materials and equipment

» Survey on environmental and social considerations

» Special considerations

Kyushu Electric Power Co., Inc. 34
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JICA Study on Barauni Therma

Special considerations

Confirming Consistency of this project for
the higher program / policy

Confirmed Consistency as following
= According to BSPGCL, if this project is feasible, it
will be planned as a policy of Bihar, and it will

apply to be included in the policy of the
Republic of India.

Kyushu Electric Power Co., Inc. 35

JICA Study on Barauni Therma

i Thank you!

Kyushu Electric Power Co., Inc. 36
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10.3-3 HEAHRMEL X T LERAEH

JICA Study on Barauni T

Special Consideration about Gas Process system

» FGD is Flue Gas Desulfuring (eliminate SOx)

» According to latest Environmental Regulation
in India, FGD is regarded as future device.

» Our study Team keeps FGD for future
installation. However, If you’d like to get
more compact layout, you should consider
total gas process system from initial stage,
such as FGD, GGH and ESP devices.

Kyushu Electric Power Co., Inc.

JICA Study on Barauni T

Special Consideration about Gas Process system

» What is GGH? - Gas Gas Heater

To Reheat flue Gas up to around 100 degree
before entering into chimney, which helps you ...

v’ Avoid turning flue gas white
(In Japan, Local resident regards white steam gas
as harmful one.)

v Avoid low temperature erosion inside

chimney
v Enhance diffusion effect of emitted gas

Kyushu Electric Power Co., Inc.
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JICA Study on Barauni The

Special Consideration about Gas Process system

Flue Gas Processing Flow
» Conventional System (i.e. Reihoku No.1)

GGH
boiler | heat e X
—> AH ESP > recovery_f\l, > FGD
heat E w 100 deg.
r release ™ |/
130-140 -
des. Chimney

v" GGH is combined with Heat recovery and Release,
similar to Air Heater (Regenerative Rotary type).
v" This ESP type is called as “ Low Temperature ESP”.

Kyushu Electric Power Co., Inc.

JICA Study on Barauni The

Special Consideration about Gas Process system

Flue Gas Processing Flow
» Latest system (i.e. Reihoku No.2)

oiler GGH GGH
—> AH heat r ESP | FGD [ heat Chimney
recovery release
[ '
I 100 deg.
130-140 90 deg. Water Circulation

deg. as refrigerant
v' GGH is separated into Heat recovery and Release.
(No Leak type)

v This ESP type is called as “ Low Low Temp. ESP”.

Kyushu Electric Power Co., Inc.
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JICA Study on Barauni Therm

Special Consideration about Gas Process system

. »,

vt — S e \

Gas Flow

Reihoku Power Plant
Right : No.1 (700MW) FGD
Left : No.2 (700MW)

Kyushu Electric Power Co., Inc.

JICA Study on Barauni Therm

Special Consideration about Gas Process system

» Advantage of “No Leak GGH” compared
with “Regenerative Rotary GGH”
v High Layout Flexibility
v" Once through flow, namely, unprocessed gas

cannot intrude into processed gas.
- You can meet strict environmental regulation.

» Disadvantage of “No Leak GGH” compared
with “Regenerative Rotary GGH”

v Auxiliary water circulation is needed
v" Impossible Partial Installation with FGD and ESP

Kyushu Electric Power Co., Inc.
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JICA Study on Barauni The

Special Consideration about Gas Process system

» Advantage of “Low Low Temp. ESP”
compared with “Low temp. ESP”

v" More Compact, Short Length
v Smaller Induced Draft Fan
v High Collecting Performance
» Disadvantage of “Low Low Temp. ESP”
compared with “Low Temp. ESP”

v Impossible Partial Installation with FGD and GGH
v Lower Collecting Performance (than above type)

Kyushu Electric Power Co., Inc.

JICA Study on Barauni The

Special Consideration about Gas Process system

> Steps to be taken on this study
v" Our Team will arrange 2 models of combined
layout with FGD and other devices in Final Report.

1 Only Low Temp. ESP (Rotary Regenerative

GGH + FGD, space only prepared)
2 No Leak GGH + Low Low Temp. ESP + FGD

from initial stage

v" You decide basic concept out of above 2 ideas for
next feasibility study.

Kyushu Electric Power Co., Inc.
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JICA Study on Barauni Ther

Thank you!

Kyushu Electric Power Co., Inc. 9
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JICA Study on Barauni The

Summary about
Draft Final Report

December 16, 2013

Kyushu Electric Power Co., Inc. 1

Agenda

» Overview of First Site Survey

» Candidate Site for Construction of 660MW Unit

» Design Condition and Specification of 660MW Unit
» Comparison with Layout Plans

» Recommendations for Next Feasibility Study

» Advantage of USC as compared with SC

Kyushu Electric Power Co., Inc. 2
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Agenda

» Overview of First Site Survey

» Candidate Site for Construction of 660MW Unit

» Design Condition and Specification of 660MW Unit
» Comparison with Layout Plans

» Recommendations for Next Feasibility Study

» Advantage of USC as compared with SC

Kyushu Electric Power Co., Inc. 3

Overview of First Site Survey

Schedule of First Site Survey
October 17,2013 ~ November 1, 2013

Visited Places at First Site Survey

» Bihar Power Generating Co., Ltd.
» Bihar Power Transmission Co., Ltd.
» Barauni Thermal Power Station

» Begusarai Substaion

Kyushu Electric Power Co., Inc. 4
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Overview of First Site Survey

Kyushu Electric Power Co., Inc. 5

Overview of First Site Survey

Main Survey Items

» Available Area for Construction of 660MW Unit

» Site Condition of Barauni TPS

» Infrastructure Condition of Possibility for 660
MW Unit

> Environmental and Social Considerations

Kyushu Electric Power Co., Inc. 6
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Agenda

» Overview of First Site Survey

» Candidate Site for Construction of 660MW Unit

» Design Condition and Specification of 660MW Unit
» Comparison with Layout Plans

» Recommendations for Next Feasibility Study

» Advantage of USC as compared with SC

Kyushu Electric Power Co., Inc. 7

Candidate Site for Construction of 660MW Unit

Existing Plant Area

— % Residential Area

0

Planned Site of Unit No.10

Site in the South Adjacent to
Units No.8/9

Kyushu Electric Power Co., Inc. 8
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Candidate Site for Construction of 660MW Unit

Every Area fulfills following Essential Conditions
» Appropriateness of Foundation Ground
(Based on reports of Units No.6-9 and

Residential Area)
;_—_,% » Availability of Coal Supply

O » Connection for Evacuation

Y

Availability of Water Supply

etc.

These Sites are selected as
[ Candidate Site for Construction
of 660MW Unit in this Study

Kyushu Electric Power Co., Inc. 9

Agenda

» Overview of First Site Survey

» Candidate Site for Construction of 660MW Unit

» Design Condition and Specification of 660MW Unit
» Comparison with Layout Plans

» Recommendations for Next Feasibility Study

» Advantage of USC as compared with SC

Kyushu Electric Power Co., Inc. 10
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1
Design Condition and Specification of 660 MW Unit

Assumption of Performance Condition

Boiler Efficiency 85 %
Turbine Heat Rate 1,850 kcal/kWh
Thermal Efficiency 39.5%
Plant Load Factor 85-90 %
1

Design Condition and Specification of 660 MW Unit

Assumption of Steam Condition

Main Steam Temp. 566 °C
Reheat Steam Temp. 593 °C
Main Steam Pressure 24.2 MPa

Kyushu Electric Power Co., Inc. 12
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Design Condition and Specification of 660 MW Unit

Assumption of Coal Properties

m Design Coal Worst Coal

GHV 3,300 kcal/kg 3,100 kcal/kg
Fixed Carbon 29.7 % 29.4 %
Volatile Matter 17.7 % 20.6 %
Ash 44.6 % 40.0 %
Total Moisture 8.0 % 10.0 %

Design Condition and Specification of 660 MW Unit

Design Condition related Environmental Regulation

“ Regulationin India | IFC EHC Guidelines This Study

Particulate Matter 150 mg/Nm3

3 3
Emission (210 MW or more) 50 mg/Nm 50 mg/Nm
Stack
Height 275 m N/A 275 m
Sulfur - N/A 200 — 850 mg/Nm? <
Oxides y &
FGD*l Reserve future | N/A India : Reserve Future Space
space (if necessary) Japan : Installed
_ Density N/A 510 mg/Nm3 &
Nitrogen
i India : No installed
(if necessary) Japan : Reserve Future Space
* 1 Flue Gas De-sulfuring  * 2 Selective Catalytic Reduction
Kyushu Electric Power Co., Inc. 14
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Design Condition and Specification of 660 MW Unit

Main BOP Size
Coal Storage Yard 619 m x 48 m 15 days Coal
Coal Storage Silo 260 m x 115 m 15 days Coal
Raw Water Reservoir 100 m x 160 m 1 day Water
(in the Plant Area)
Waste Water Including FGD
Treatment Plant 100 mx 85 m Effluent Treatment
Switchyard 169 m x 100 m GIS Type

Kyushu Electric Power Co., Inc. 15

Agenda

» Overview of First Site Survey

» Candidate Site for Construction of 660MW Unit

» Design Condition and Specification of 660MW Unit
» Comparison with Layout Plans

» Recommendations for Next Feasibility Study

» Advantage of USC as compared with SC

Kyushu Electric Power Co., Inc. 16
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JICA Study on Barauni Thermal 1

Comparison with Layout Plans
Layout Plans between India and Japan

Typical Plan in India Typical Plan in Japan

Kyushu Electric Power Co., Inc. 17

JICA Study on Barauni Thermal 1

Comparison with Layout Plans
Case Study

Selection of . . !
- Candidate Site Typical Configuration of Plant

Casel Planned Site of Unit No.10 India
Case2 Planned Site of Unit No.10 Japan
Case3 Residential Area India and Japan
Case4 Existing Plant Area India
Cases Site in the South Adjacent il ) e

to Units No.8/9

Kyushu Electric Power Co., Inc. 18
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JICA Study on Barauni Ther

Comparison with Layout Plans
Casel Planned Site of Unit No.10 with Indian Configuration

Results of Study
Construction of a 660 MW SC Plant is Possible

Feature of Casel

3 oy » Using Planned Coal Storage Area
r v ] ' = » Adoption of Coal Silos for 15 days coal storage
[ =

Kyushu Electric Power Co., Inc. 19

JICA Study on Barauni Ther

Comparison with Layout Plans
Case2 Planned Site of Unit No.10 with Japanese Configuration

Results of Study
Construction of a 660 MW SC Plant is Possible

Feature of Case2

‘T Ny » Using Planned Coal Storage Area

ﬁ .‘,m : . » Adoption of Coal Silos for 15 days coal storage
[=]erk - > Adoption of FGD and SCR for strict

g ;

o o | RRLE T [‘—: environmental requirement

L Sabe j‘ :\:":«"- s e

=g : "

L_'”_%"

Kyushu Electric Power Co., Inc. 20
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JICA Study on Barauni Therm

Comparison with Layout Plans
Case3 Residential Area with Indian Configuration

: Results of Study

|

T * Construction of a 660 MW SC Plant is Possible

I
[ ]
I

' Feature of Case3
» Possibility of Future Extension
> Located Transmission Facility in Northern side

<+ » Demolition of Residential Area

Kyushu Electric Power Co., Inc. 21

JICA Study on Barauni Therm

Comparison with Layout Plans
Case4 Existing Plant Area with Indian Configuration

Results of Study
Construction of a 660 MW SC Plantis Not Possible

Reason of Not Possible

No Coal Storage Yard for a 660MW SC Unit in place
of that for Units No.6/7

Kyushu Electric Power Co., Inc. 22
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JICA Study on Barauni Therma

Comparison with Lavout Plans
Case5 Site in the South Adjacent to Units No.8/9 with Indian
Configuration
- - Results of Study
Construction of a 660 MW SC Plant is Possible

) Feature of Case5
_,, _; \ O > Possibility of Future Extension

» Acquirement Additional Land for Construction

Kyushu Electric Power Co., Inc. 23

JICA Study on Barauni Therma

Comparison with Layout Plans

Comparison with Each Cases

|| tem | Casel | Case2 | Case3 | Cased | Case5_

Possibility of Not

Conclusion Possible Possible Possible . Possible
660 MW SC Possible
Future Possibility of
Extension Extension ¢ C A - A
Easy
Construction Lavd A
aydown Area
Space for Work c c A : A
Easy
Maintenance
Necessity B
Shorter Lead ~ Additional Land A A Residential Area c
Time up to
Ccob Transfer
Resident A A c - A

LEGEND : A: Good, B :Neutral, C: Not Good

Kyushu Electric Power Co., Inc. 24
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Comparison with Layout Plans

Comparison with Each Cases

BN

Scrap Existing
Shorter Lead

Facilities
Time up to
coD Necessity of
Development
Land prior to A A C - ¢
Construction
Cost of B C B. ) _ A
Low Facilities Coal Silo Coalsilo/fGD 1P ;erz':e”t'a'
Construction
Expense Extension
Railway A A ¢ - C
Distance of
Ash Transport B B C - A
. FGD / SCR
Environment Installed C A C = C
LEGEND : A: Good, B :Neutral, C: Not Good
Kyushu Electric Power Co., Inc. 25

Agenda

» Overview of First Site Survey

» Candidate Site for Construction of 660MW Unit

» Design Condition and Specification of 660MW Unit
» Comparison with Layout Plans

» Recommendations for Next Feasibility Study

» Advantage of USC as compared with SC

Kyushu Electric Power Co., Inc. 26
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JICA Study on Barauni The

Recommendations for Next Feasibility Study

Indian Side Matter
» Selection of the Optimal Site

» Selection of the Optimal Plant Configuration
» Securing of Additional Land (if necessary)
» Securing of Additional Clearance of Consumptive Water

from the Ganges River

Y

Acquirement Additional Coal Linkage
» Confirmation of the Plan on 400 kV Transmission Lines

Etc.

Kyushu Electric Power Co., Inc. 27

JICA Study on Barauni The

Recommendations for Next Feasibility Study

Consultant's Side Matter (1/2)
» Optimization of Equipment Layout in Each Site

» Confirmation of the Plan on Substation for 660 MW Unit
» Geological Survey at the Site of Main Facilities
» Arrangement of Water Intake Plan considering Pump

Numbers and Capacity of Existing Pumps (Units No.6-9)

Kyushu Electric Power Co., Inc. 28
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Recommendations for Next Feasibility Study

Consultant's Side Matter (2/2)

» Confirmation of Ash Disposal Plan considering
Countermeasures for Impermeability of Ash Disposal Area

» Confirmation of Prospect about Ash Utilization

» Confirmation of Transport Route for Equipment

» Confirmation of Construction Method

» Consideration of the Project Implementation Schedule

Etc.

Kyushu Electric Power Co., Inc. 29

Recommendations for Next Feasibility Study

Environmental and Social Considerations

» Comply not only Indian Environmental Regulation, but also
Global Standard
» Necessity Assessment for Site Acquisition

» Consideration of Environmental Mitigation Plan

Etc.

Kyushu Electric Power Co., Inc. 30
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Agenda

» Overview of First Site Survey

» Candidate Site for Construction of 660MW Unit

» Design Condition and Specification of 660MW Unit
» Comparison with Layout Plans

» Recommendations for Next Feasibility Study

» Advantage of USC as compared with SC

Kyushu Electric Power Co., Inc. 31

Advantage of USC as compared with SC

Comparison of Selected Parameters on each Type

250 MW 660 MW 660MW
Sub-C SC UsC

Steam Condition 14.7 MPa 24.2 MPa 24.2MPa
537 /537 °C 566 / 593°C 593 /593°C
Gross Thermal 34.4% 39.5% 41.2%
Efficiency
Boiler Unknown 85%*1 85%*1
Turbine Unknown 1,850 kcal/kWh*?2 1,772 kcal/kWh*3

el din *1 Typical Record in
India

Source No.10 DPR *2 Standard Technical x3 Kyuslgj'l: Record

Features of India

Kyushu Electric Power Co., Inc. 32
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Advantage of USC as compared with SC

Fuel Cost Reduction Analysis

13.0% 17.0%
Reduction Reduction

— — — — — T C— — — — — — — —

A6.79 MUSD/Y

Kyushu Electric Power Co., Inc. 34

Advantage of USC as compared with SC

CO, Emission Analysis

13.0% 17.0%
Reduction Reduction

Kyushu Electric Power Co., Inc. 35
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Advantage of USC as compared with SC

Conclusion (Introduction of USC)

|\/USC can get more Advantage in Fuel Cost than SC,
if Fuel Cost goes higher over future.

I

=\/USC can get less Environmental Load by reducing
| CO2 Emission than SC.
I
I
I

v'USC Technology (i.e. Design and/or Maintenance)
in Japan is well-developed.

e — — ——— — ]

No need to wait for Developing USC Technology
in India

Kyushu Electric Power Co., Inc. 36

Conclusion

» 660 MW SC Construction is Possible.

» Detail Design should be conducted in
Next FS.

» USC Technology can be favorably adopted
in India even now if Developed
Technology in Japan is introduced.

Kyushu Electric Power Co., Inc. 37
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JICA Study on Barauni Thermal

i Thank you!

Kyushu Electric Power Co., Inc.

38
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10.3-5 MaKE%

(1) 5 1 REMAE

H B 20134210 H 18 A (%) 11:00~13:20
SH JICA A » FEHHAT (7 U —)
BSPHCL Er. Kagesh Chaudhary
M ARE

e JICA A > REHEPT | KiBMAEXK
Shashi Khanna

2 SRR, BRI YUK, HE. A
P

T = KIFEERT No. 10 = MBI D FHRIE T,
TERRNFFIUTOLEEY,

»  BUED No. 10 == MEGF TEHITER T O No. 8/9 = M= Y T (3 <HH),

> No.8/9 ==+ (250 MW x 2) & No.10 ==+ k (250 MW x 1) A& T50MW |25
WTITEEERBE & OB ROFFR A 2 BfGHE A, No. 10 2= % 660 MW ~ZHE$ 5
& B GE DN LB,

> 660MW DOREFEFEE(L CEA JEHEIZ LD 400 kV 920 F 8 H Y (250 MW X 220 kV T
). BARFT DO AN — 2 ZBEOFHE LV KT 5 LR H D,

> BABAFTE GISIE L CTANR—R &R TDHELH 5,

> REINRATREMLERREIL 15 Ay, BUEHE P O RSG A8 2 & 13w
RETH D, YA FPEMENZ NH-31 285 D . MoEF OBEIZ X v EEOE L Z—F 14
XV FREF A 500 m BT LENH DT, A RO LHF]HIEASA],

> MFRAR=ZZRL T 270 A v FRERRE LA, BLb Eoa Xy
Ko,

» CEAZFEOHBHINNANAH D H DD, BAM LY Fr7- 2280k DR R H AT RIS ATHE
RLGAELHDLOT, AARREREVEEEZNEDa A FHY,

/N
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T Sk
H B 2013 4% 10 A 18 A (&) 14:00~15:30
i STEAG Energy Services Pvt, Ltd (7 U —)
K D Paul
STEAG Sandeep Asthana
Sandip Kr.Babu 2 4
HH i 3 Bihar State
Power (Holding) Er. Kagesh Chaudhary
Company Ltd
A SRR, FrER. R, HhTE A
P

NI =K IFEEBHONo.8/9 =y NERTHEOa L Y ILT 4 L T HFITA->TNS
STEAG L% #hR LIS HINEE 2 FEhi L7z, No.8/9 =y FOYEEH HE L T 0 HEHD
Ty NFT U ERRRTE T,

> EERIC LB KR OMERIE 660 MW ICZE T2/ > THIBIITHRETH 5,

» No.10 == NERFEHPEM D “Raw Water Reservoir” IE{nJII X 0 BU/K TE 722
LXDOIEFHMATAMTH Y . 660 W IZT 57 HIBET 20EH D,

> 660MW ARG LR & No. 10 == b TEMNICEZRT 5 & BREAMTREOEEA .
TRENANET D, BEF TR EEZ MR T D720 A v OB AIZEI LT
X, A FENRTITEE LW EAEE L TB Y EHEIE L TV,

> YA FORMNTEHBEN > TEBY, FROKMELH DAL H DM, Lo
BT ELICAT 2 5 EBE SN D,

> 660 MW HEIREESERH 25X ET 255 1E, No. 10 == M PEHI Y HAl= Y 7ITH
MTEF LGN, A= ZAWICEEN NS EL D 2D,

ook
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T ARk
H B 20134- 10 H 21 B (H) 11:00~13:00
SR BSPGCL (#X h7)
BSPGCL Anand Kishor Hufifif% fit 8 4
TL&FS Energy
Development Shubhang Nandan (EIA B3R =2 o L24t)
HjEE# | Company Limited
JICA A > REHFT ﬂg%ﬁ,@&
Shashi Khanna
A SRR R, SR, B, AT
A

NT T = KIIFEEFTOMAEF K QTN E S ORI 2 50 L, BRI EAT -7,

> G6OMW A AL R I Z S EE /e AR— A Z DWW T YA BB O FEELK %2 AV T
AAH & 2 L7z

> AEOFEMREAEE X T, A% FSHRELZIT O LA, FEHMIL 1 ~ 2FREIC
LEBbnsERZELT,

> UthoREREA R, a7, Wt PP BBRULE YA AR DR ) FEEAT OHR
DU DWW TE A% 50 L 7=,

/N
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THI AR #%

HIEF 2013410 H 22 H (“k) 10:00~13:00

i NT 7= KIIFEERT

Shrivastava JSETE
Jha
Jha

Dwivedi

=

T 7= KIIFEE
R

= = = =
= = = 5

S

Shrivastva
JICA A v FEEFT | KIERA%
AT =R, R, SOR, #hifE, Al

P

NTG =K EHESH L., v I 7I—FT 4 > 75 EH LT-, SREHEOEH
IRNEE NN EE 1 O EE DA % 56 L 7=,

> BEITR LD BT 2BEENR A DN, BN U 2B ORI,
RKI Y=l NOLEM,REOHMAEZIT=, £, BURONT 7 = EBIT LD
FIAHRE= Y 7 OB 2T LT,

> ASEOMEDHM, NE. ATV a—LVEZHOWTHA L, SEIOFEIZHB VT
VEERZTER L 72%, 12 IR L, 660 MWW B EZHOLA T Y N TF
COMAEITY Z L 2B L,

> REFRELVBGORNEZZ T, A=Y 7., BRHETERM, BE=Y 7,
OFHAZEZIT T,

FHFZED . B R0 FEFNCEEZ RO TWCEMEICES S, BEHB~RIE
AU T BUER & 520 L7,

/N
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iRk

HF

2013

10 H 25 B (4) 16:30~17:30

5

NT

v = KIFEET

G

3T Y = KR

A= 5= =

K.

K
N.
B
K

Shrivastava TR
. Jha

Jha

. Dwivedi

Shrivastva

A

=

Mg, #rEk, A, s, fim

P

10 A 22 B #%~10 A 25 AR E COFRERRICOWTHRE Lz,

> REIRLD. SBRIOREICKT DHEE T T2,

> WHEXY, SREIOREIZENT, BEITENREICIHEFITH T, BHRRD D
EREIRIL, [ ZIEMR X & a®mE LT,

> AEIOMPETHLNIARFICONT, ERAFETY 7 & hO IS S L7,

> AEPEERT CHEC X 2o 7o HIHIL, FEFTA LK OB STEAG LB 23/ b Atk
& STEAG t (7 U —) ~EIEOHEZEAEH L TH Y . % B LIET 2 P,

/N
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ik

HF

2013410 H 28 H (H) 11:30~13:30

5

BSPGCL/BSPTCL (»X k)

BSPGC

Rajan Prascel

L
Brajesh Kumar

A

BSPGTL Gautam Kumar Choubey

AL SEHR, FER SOR, HTE AT

P

/S DT AER AR L 5| & e & TN & FEhE L7,

> UG XY, ARIOREIZIW T, FEEITENHEISIHER IS T,
HAZIEER T E 72 2 LT3 L TR LR~ T,

> AROHFHETHELNLEARICHONT, MHARET U 7 Z2 OIS L7,

> RBEFTT—FEEETE W Rhole, EERRKK, =V 7~y 7| Bk =
v b OREVEREEOT — 2 2 AF LT,

M7 DB RS

LA

s
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ik

HF

2013 4-10 H 30 H (/K) 10:00~11:30

5

BSPGCL (X )

G

BSPGCL

KAP Singh
Rajan Prascel

Brajesh Kumar fth 2 4

JICARET T b

SR

AL

SRR, BRRL BOR, HATE. AT

P

ToTT T I =T 4 T EREE L, NT U= KIIFEEFT KON BSPGCL TR L 7255 H

A LT,

> AT U= KIPEEFT TR ORI HOWT, MHARET U 7 & FO I g

L7,

NT T = KR EF RO N— VNI E N IRE AT TR O AV AR R & s
L7,

AARTEHAINTWDOIRIHLA T Y &L ar T NMITHENTHET A0
AT A (IR ESP, /v U —7 KB AT A —2) [T BN 2177,

/N
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T Rk
HF 2013 4-10 H 31 H (/K) 11:30~14:00
i STEAG Energy Services Pvt, Ltd (7 U —)
K D Paul
STEAG Sandeep Asthana
i Sandip Kr.Babu 2 4
A SRR, B R, HhTE AT
A

NI Y= KNFEEANCBNT VDT AT V=T O ARG Z L ICHEZd
N BHITCINE TE R o T FlR A BIMATF LT,

> AEINT U= KFEEHTCHOLNTZNFICOWT, AR Y 7 & F0ISBEEER
B L7,

> T U= KIPEEI RO E N VINFEENLEEAETHE LT — & 2 g
L7,

> STEAG #hi%. BifE No.8/9 == M OEFENEINTIY ., 4ENo. 10 = F DEEFK
T YT & LT, BSPGCL #EDA Y P F 7T (No. 10 == b FEM) (ZHHRT
% LRI LN FH LA O AlethEn o v | IEFHANELS 705 Z & 2R&E L TV,

> STEAG tL& V| EFROBLEKOERMZRIENE (660 MW x 2) A& L C, FfIpER:
H (BUFEIT M) Z2ES L CER LEIE) REVWEBE 2521072,

> NT = KIFEEATCRIVE L 7> T HIE (G BT E B FUERR JE Y, No. 6~
10 == M HERERIKEES OREE) 12OV THERR L 7=,

/N
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(2) % 2 REMRHE
THI AR #%

HIEF 2013412 4 16 H (H) 14:30~17:30

SR BSPGCL (#X h7)

Ananda Kishor Huftfk
KAP Snigh

Rajan Prascel

S Ahmad

BSPGCL

Rajeev Kumar Singh

Brajesh Kumar

HIF | 11ers

Energy
Development Shubhang Nandan
Company Limited
JICAF T 27 MR, FAE K
JICA A > F¥#5T | Shashi Khanna

A A ] SRR, FERL SOR, HhTE AT

hi N

FANZRHLIZ T 7 h 77 A F VLR — b Lz, BRI D &R0,

T 7 = KIPFEERTIZ 660MV B OB LR = M EERT 5 2 LI AEE
AIENTEERR FTREMER A T 0 | FEMIERFHT FS THEMET 2,

Hﬁfiﬁﬁhﬁﬁ RIFITRA L2 ThH . 4 > R THEANTH2ITFHEE,
MYIBSPGCL X, 77— A1, r—RA2EBELIWE OB S0, Aoz
EIWIHRBEITY) Z & EeoT,

> BSPGCL £V, 7—A5ZH > AL OHEEE 2 knfEfk TX 20 &RHH LD
A NeZFE (LL7eid s, NTPC Barh K18 EATIIA > A5 1 km i
FELDBEN TR LT NIPCIZE 7 U 7 LIEREG BANI RN E DEE TH - 72720,
AR 2 UNCAT 2 XN L HEE S D),

vV V V V

JICA xOBSPGCL [l AR T Y = "OESBD AT Y 2 — Vil %2 Ei L7-, WH T
FS OFEMEA . ERFEEHEICOWTEAR L, % HERNRETFIE,

RIEFTEEIT 12 H 18 A 10:30 KW FEfii, RT7 7 M7 7 A F /L LR — FOFEHANEIC
DONWTERZHTE, £7-. JICA LOVBSPGCL T iR A7 Y 2 — L2 OWTEETE,

1D/
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THI AR #%

HIEF 2013412 4 17 B (UK) 11:30~16:00

AT - NTPC Barh 'k /J%&&FT (Barh)

i

Nataraj Saha
NTPC Barh TPS Yogesh Kumar

Nirmal Yadav

A M, R SOR, AT

R

vV V. V V V V

NTPC Barh ‘K )3 EFTIZEAEEZR T D 660 MW x 5 == NOBERERIMETHO . 4
IR EBINARELED LA T 7 NEDOBE TR DL N HHHEL FE LT,
BRSO BT BN OIER L= ERARIILUL TO LR,

No.4 = MZ 2013 4F 11 HICAMRBRZITV, 2014 4F 3 H 128 EEEHBRMG T 1E,
BRI B AR E B D 15 H Ay LL B fefr,

T AN &9y B Water Reservoir IEIRERIE.

EEEARIE 4 [FIHCRBUE R LILO,

TP AN EOHEHEE 1 km TH V|, BERRICBEIT 2R EIER0,
NTPC £ 0, oA B OBENREEREDOMER N EE 22 O TldZe <, FEATHUE S
LOWY PR REITH) ZENEELE DI A N EZIT T,
PRI AEE O RRE (A=A B REE), PHEDAEEE MR TET RH R
AR

PR RARIL O BRRE L TRV, A T7—MlH A NIZ5H, 4 HEE,
BhEREET, VI T 4 v T T—%2hH, NI v IRy N—% 2 BRE,

/N
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T Ak
H 20134212 H 17 A (k) 12:30~15:30
SH Ty =K ET
BSPGCL Vinay Kr Sinha
BTPS V. B. Dwivedi
H i 2 K.N. Jha
JICAFET ¥ 73 I S
A FhHTHE
EAFS

JICAF 7 T HF FIHEKD AT o = K I3 EFTRERICEIT L,

FRREEFTIIUTO LB,

vV V V V

BT U7 (No.1~T = )
No.8/9 = MR 7

BEZY T
BOKHAATE (BKHLA £ D 1 km B F 00 .40

723, BSPGCL 725 Vinay Kr Sinha K233 T o = kK )R EATE TRIAT LT,

LA
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T RS Sk
H B - 2013412 H 18 H (k) 10:30~13:00
5P BSPGCL (X )

Md Mansoor Alam

Rajan Prascel

BSPGCL
Rajeev Kumar Singh
Brajesh Kumar
HH i 2 TL&FS Energy
Development Shubhang Nandan

Company Limited
JICARE T T8 FOH K
AT =R, R, SOR, #hifE, Al

P

12 A 16 BRICHESAZEmRLI- T 7 b7 7 A4 F L LAR— FORNFIZET 5 ERAR
#a N OV JICA & BSPGCL DE] THEE L7245 %D A7 ¥ 2 — VBT RN ThiTz,
RZT7 877 AT VLR—MONFICETLaXA MILLTOEEY,
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Environmental Guidelines for Industries, Ministry of Environment & Forests, May
2012

REPORT ON GEOTECHNICAL INVESTIGATION PERTAINING TO R & M WORK OF 2 x 110MW (UNIT
6 & 7) OF BARAUNI THERMAL POWER PLANT FOR BSEB (BIHAR), DECEMBER 2010
Detailed Project Report for 2 x 250MW Coal Based Extension Thermal Power Station
at Barauni, Dist. Begusarai in Bihar

FINAL COMPREHENSIVE DETAILED PROJECT REPORT FOR SUPPLY OF GANGA WATER TO BARAUNI
THERMAL POWER STATION (2 x 50MW) + (2 x 110MW) EXISTING & (250 MW) PROPOSED EXTENSION
PLANT OF BSEB, April 2011

BIHAR STATE ELECTRICITY BOARD 2 x 250MW BARAUNI THERMAL POWER PLANT; CAPACITY
CALCULATION OF BUNKER, Rev.2, June 2012

2 x 250MW BARAUNI THERMAL POWER PROJECT BARAUNI, BIHAR; DESIGN CALCULATION FOR
STOCKPTLE CAPACITY FOR REV. S/R, Rev.0, May 2012

BARAUNI THERMAL POWER STATION - PHASE-T (2 x 110MW) AND PHASE-IT (2 x 250MW)
TECHNICAL SPECIFICATIONS FOR GANGA WATER SUPPLY PACKAGE, October 2011

BARAUNI THERMAL POWER STATION; PROPOSED LAY-OUT PLAN OF FACTORY AND TOWN SHIP AREA
2 x 250MW BARAUNI THERMAL POWER STATION; FOUNDATION LAYOUT OF 220KV SWITCHYARD,
Rev. 1, January 2013

10) 2 x 250MW BARAUNT THERMAL POWER STATION; SINGLE LINE DIAGRAM OF 220KV SWITCHYARD,

Rev. 1, July 2011

11) Power Map of Bihar (2011)

12) Barauni Thermal Power Plant at Barauni (Bihar); Figure Showing The Test Locations

for Geotechnical Investigation Work Pertaining to ’R* & M Work of 2 x 110MW (Unit
#6 & #7) at Barauni Thermal Power Station (Bihar), November 2010

13) 2 x 250 MW BARAUNT THERMAL POWER STATION UNIT 8&9; PLOT PLAN, Rev.5, October 2012

14) Monthly Mean Maximum & Minimum temperature and monthly total rainfall of important

stations for the period 1901-2000

(http://www. imd. gov. in/section/nhac/mean/110_new. htm)

15) MONTHLY — RAINFALL BIHAR

(http://www. imd. gov. in/section/hydro/distrainfall/bihar. html)

16) Seismological activities

(http://www. imd. gov. in/section/seismo/static/welcome. htm)

17) Barauni — 2 x 110 MW TPS, Units 6 & 7; 132kV Switchyard Single Line Diagram, Rev. O,

October 2011

18) BARAUNT THERMAL POWER STATION, UNIT # 8 & 9 (2 x 250 MW) ; ELECTRICAL SINGLE LINE

DIAGRAM FOR AUXILTARY POWER DISTRIBUTION, Rev.1, April 2012
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19) BIHAR STATE ELECTRICITY BOARD 2 x 250 MW BARAUNI THERMAL POWER STATION, UNIT #
8 & 9; SINGLE LINE DIAGRAM OF 6.6kV UNIT SWITCH BOARD #8CA, #8CB, #9CA & #9CB
METERING AND PROTECTION, Rev.3, November 2012

20) BIHAR STATE ELECTRICITY BOARD 2 x 250 MW BARAUNI THERMAL POWER STATION, UNIT #
8 & 9; SINGLE LINE DIAGRAM OF 6.6kV CHP SWBD # OCE / AHP SWBD # OCF METERING &
PROTECTION, Rev.4, June 2013

21) BIHAR STATE ELECTRICITY BOARD 2 x 250 MW BARAUNI THERMAL POWER STATION, UNIT #
8 & 9; SINGLE LINE DTAGRAM OF 6. 6kV STATION SWITCH BOARD #0CA, #OCB, #0CC & #0CD
METERING & PROTECTION, Rev.2, November 2012

22) Environmental Impact Assessment & Environmental Management Plan for 2 x 250 MW
Barauni (Extension) Thermal Power Project At Barauni, Dist. Begusarai, Bihar,

November 2013
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