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) 1EA A B
ACE Additional Chief Engineer
ACSR Aluminum Conductor Steel Reinforced
AS Aluminum-Clad Steel Wire
ATS Atomic Power Station
BHEL Bharath Heavy Electrical Limited
CE Chief Engineer
CEA Central Electricity Authority of India
CRA Commercial & Regulatory Affairs
CoD Collect on Delivery
DCDS Double Circuit Double String
DCSS Double Circuit Single String
DMIC Delhi-Mumbai Industrial Corridor
DPR Detailed Project Report
DS Disconnecting Switch
DVC Damodar Valley Corporation
EC Environmental Clearance
ED Executive Director
EHT Extra High Tension
EIA Environmental Impact Assessment
EIS Environmental Impact Statement
EPC Engineering, Procurement and Construction
ES Earthing Switch
GCB Gas Circuit Breaker
GIS Gas Insulated Switchgear
Gol Government of India
GSW Galvanized Steel Wire
HSES High Speed Earthing Switch
HTLS High Temperature Low Sag (conductor)
HPS Hydro Power Station
HRD Human Resource Development
ICB International Competitive Bidding
IEE Initial Environmental Examination
IEEE Institute of Electrical and Electronics Engineers
IKL Isokeraunic Level
INR Indian Rupee
IPP Independent Power Producer
IPP Indigenous Peoples Plan
IUCN International Union for Conservation of Nature
JICA Japan International Cooperation Agency
v Joint Venture
LAA Land Acquisition Act




LL-ACSR Low Loss type ACSR (conductor)

M&l Maintenance and Inspection

MPERC Madhya Pradesh Electricity Regulatory Commission
MPPGCL Madhya Pradesh Power Generating Company Limited
MPPTCL Madhya Pradesh Power Transmission Company Limited
MPSEB Madhya Pradesh State Electricity Board

MW Megawatt

NGO Non-Governmental Organizations

NPC Nuclear Power Corporation of India Limited
NRRP-2007 National Rehabilitation and Resettlement Policy, 2007
NTPC NTPC Limited (National Thermal Power Corporation Limited)
ODA Official Development Assistance

O0&M Operation and Maintenance

OPTCL Odisha Power Transmission Company Limited
OPGW Optical Ground Wire

PGCIL Power Grid Corporation of India Limited

PQ Prequalification

PSAF Power Systems Analysis Framework

PSS/E Power System Simulator for Engineering

PC Procurement and Construction

RAP Resettlement Action Plan

RE Renewable Energy

ROW Right-of-Way

SAIDI System Average Interruption Duration Index
SATFI System Average Interruption Frequency Index
STPS Super Thermal Power Station

SCADA Supervisory Control and Data Acquisition

SE Superintending Engineer

SLDC State Load Dispatching Center

S/S Substation

TANTRANSCO Tamil Nadu Transmission Corporation Ltd.
T&C Testing and Communication

T&D Transmission and Distribution

TEPCO Tokyo Electric Power Company, Inc.

T/L Transmission Line

TPS Thermal Power Station

UGS Ultra-High Strength Galvanized Steel Wire




E1E BEOYE L HEH

L1, AHIXECER

A ¥ RTIE EFEORERRRRE R Tﬂéb‘i*/V¥~¥‘ﬁ;ﬁ:7§§iﬁﬂ7}D%%\%affj€ v, R 4
MOBEIHEEE 72> TWD (2012 9), i, AR E) OFTFEER VT Y | 2014-
15452 (2014 4F- 4 A ~20154F3 A)1%.1,067,085 GWh OFFZ |k L CTHHAA Ei13 1,028,955GWh
& 3.6%DAE, BEHGRE B B — 7 I 148,166 MW OFEFZ%F LT 141,160 MW & 4.7%D A
BE7rol-, BIELTE 12K S »4itE (201244 A~20174F3 H) TiX, H11KS »
EFENC S &t E  IIBENEICESS B 7 ¥ —WE, BICBEREIC 7 +— 0 A L8
JEBHZE (35 13 IR S » LA O FH A K 13 BB RIL 2 THREEREE LTWD),
PECE R L O B LA EANOBEEHEE LTI TV

YTAY T TT I, A FRERICAIEL, A Fiwf 2 FAH O+
308,144km? &, 6 FHH D ANAK 7,300 HAZHET 2MTH D, BHIBUNA =277 4 71T &
DHED LI TWDET U—« LA A HEEREIFE (Delhi-Mumbai Industrial Corridor:
DMIC) #AERT2MTHH Y A > R— IV ZEHEI0 ORF XA, 7 U AL oW
R OB RO Z L7 — )V TGRS NG E SN TV D, 2o, AT, 5%
@E&%H?‘ﬁ%ﬁ%’%@ﬁ%ﬁiﬂ BATENENT 2 Z ERTHRIN TS, FMNCEITHE

DOFHRDUL, 2014-15 41T, 53,737 GWh OFFE % L CHEARIT 53,445GWh & 0.5%

@KET% 0. A Y REEORIE LE>TWER, RERH DRI TH D, FFkiinE
TBEICKHIST D720, FINBUFIZ, EEOMNLRENFEEFHES (Independent Power
Producers: IPPs) & DT, FEEABAFIZO DD ﬁ'%%%ﬁ LCEY, 5% bEIMt
MO S RIAENTWD, FHEEIL, TN RIAE N DT O A7 653, Hi
FEIZ b SN D72, [N j'ou\fr“ﬂz zbt IEEHEDOHERS LI TH 5, AIRPLUZ
KT <, 2011 4R [EBE 1, /186A%  (Japan International Cooperation Agency: JICA) (X~ 7 «
Y o 7T 7V 2 NEBEAFE (Madhya Pradesh Power Transmission Company Limited: MPPTCL)
LOMT, =7 4% - 7T 7 v 2 MNEEEEMHEE] (TR0 PIERRE (¥R 22,213
BAM. O BHEREE 18,475 H M) Zfins L. RMIZI T 5 EIRMOLENDER A
Hig & LT, RABMOBEfHEAFM L CTX 7, i)y, SHBOBHFE ORISR D & ik
fe 72 A > RIZBT DI KOBEHTFEMTH 5 EHE SR OLE K OB 72 5 i E
M2 EBLT 5 Z LBNETH D L OHENG, 5%, MPPTCL (X, dtd THBEOFEE &
WMOHERE L =7 4% - 777 v aNEEREEHFEET=—X 2 UUIT, AEHE) ] ©
FHEE  (Detailed Project Repot: DPR) ZEpk L7z, L22L722A3 6, RYNIZIZ & D 271k
BRI DML 72 il (e AR, milR KRR, A HEBAPASEE (Gas
Insulated Switchgear: GIS) ZFEATEE) OB AFIENHE = DPR IZZ 6 O 2T H L7z
NEIZIEZ 2> TELT, L0 ETREEHROREDLERRI TH -7,



# 1-1 18th Electricity Power Survey (2351} 2 &M OB HEETHI

HAL: MW
State/Uts FY2011-12 FY2016-17 FY2021-22 FY2026-27 FY2031-32
Delhi 4,770 6,398 9,024 12,681 17,246
Haryana 6,376 10,273 14,244 20,103 27,202
Himachal Pradesh 1,335 1,900 2,589 3,424 4,476
Jammu & Kashmir 1,802 2,687 4,217 5,996 8,302
Punjab 8,363 12,342 14,552 18,352 23,144
Rajasthan 8,097 13,886 19,692 28,828 40,284
Uttar Pradesh 12,021 23,081 36,061 53,690 73,708
Uttarakhand 1,656 2,189 2,901 3,911 5,222
Chandigarh 336 426 559 732 948
Northern Region 37,265 60,934 86,461 121,979 164,236
Goa 530 815 1,192 1,658 2,216
Gujarat 11,556 19,091 26,973 38,691 53,301
Chhattisgarh 3,155 4,687 6,599 9,090 12,116
Madhya Pradesh 8,897 13,904 18,802 27,519 38,088
Mabharashtra 18,398 28,645 39,622 54,982 74,528
D. & N. Haveli 640 944 1,297 1,733 2,294
Daman & Diu 308 441 605 818 1,082
Western Region 39,351 62,015 86,054 120,620 163,222
Andhra Pradesh 14,122 22,445 33,194 51,601 74,818
Karnataka 8,545 13,010 18,403 25,396 34,720
Kerala 3,489 4,669 6,093 8,150 10,903
Tamil Nadu 12,271 20,816 29,975 43,044 59,127
Pudducherry 497 630 782 787 940
Southern Region 36,175 57,221 82,199 118,764 165,336
Bihar 2,226 5,018 9,306 16,239 23,411
Jharkhand 3,201 4,616 6,341 8,780 11,930
Odisha 3,964 5,672 6,749 8,712 11,280
West Bengal 7,454 11,793 17,703 26,027 36,187
Sikkim 106 144 176 245 341
Eastern Region 15,122 24,303 35,928 53,053 72,874
Assam 1,257 1,817 2,534 3,613 5,033
Manipur 171 346 497 869 1,212
Meghalaya 361 445 596 828 1,112
Nagaland 130 185 271 403 554
Tripura 239 340 472 674 913
Arunachal 88 135 177 266 365
Mizoram 160 285 352 521 723
North Eastern 2,021 2,966 4,056 6,169 8,450
Andaman 51 67 89 125 172
Lakshadweep 7 11 18 23 30
India 124,995 199,540 283,470 400,705 541,823

(Source: 18th Electricity Power Survey by CEA)



12. AEZXOEM

AKFEEOHWI. ~T 4 V777 2 2 NOE5#%OENTFEOEEIN K& IHT ~< \MPPTCL
WA T 2 FEIMNOREERM IR D2 Lk v, FMNOESBEEES DR L OVE S
RLDLENEKD Z L Th D,

13. FHEOHME

AHEOE A FRITRT,
# 122 KFREOHE

B VT AN T TT V2 MBI DRI L E RO AN R
FHANT OB A & BIRIC, RFEOFE - RIfRFHEL2 RET & &b,
MPPTCL ~EREEtE BB TOXIEEITH Z & T, FEOLEEK -
%K 5,

TR 1. ZREFR O - W
2. DPR OHEFR « HHr
3. TN « AREREAFE N Al HEMEA
4. BREIAESECE K IE
5. AN T R AR A

kS 2015 4 7 H~20154£ 10 A (B4 2 [])

of G2 Hiidg; T AN T TT v N

FHFEREES =T 4Y  FTTF 2 MEBEAE

14, RT4Y-TSTLaMOENEI 2 —BE

~T AV T IT TV aMNOEKREEIL, A REAMMN & RIS, ek, BEREGHO~
T 4777 v 2 ME I )5 (Madhya Pradesh State Electricity Board: MPSEB) 73H > T & 7=,
Z D%, MPSEB O EMNHR 2 UGE L, BFHERICH O BITEOBMIKIST 5720, &
Tt 2=l FEEAEAT L 2 L2 TEHME LT, 2000 FiZxT 4%« 777 2l
T )L YE  (The Madhya Pradesh Vidyut Sudhar Adhiniyam, 2000) 23] 7E S 41, 32001 4512
MAT ST, FERICESE, T 4 ¥ - 777 Vv a OEBEBSIFELEKROLBTIKE TH L~
T4 e T T2 MNENHHIZEZ (Madhya Pradesh Electricity Regulatory Commission:
MPERC) 7% 2001 4Ei2, FEEFHK, SLEFE, WEFEOEL LT OI~T 4V - TI7T7 ¥
=M EEAFE (Madhya Pradesh Power Generating Company Limited: MPPGCL) , MPPTCL, Hf
oy &z 3 SOBLEAED 2002 FEicEh e s (K 1-1 ), RN OEL
B O 5 B 132kV DL EOREERAR % MPPTCL 23, Z4ULL T 33kV LLF R & 7% i

I MPPTCL O FTE R, % D HEIE D@V B, 132kV/33kV ZEATIZ BT 5 33kV
BRI L O ETTHD, 05D 66kV i & & ie,



ZHUE o T SNTEBLE AN ENEIVER L TW5, £0D#% 2006 2, ~T 4V - 777
T aNNADOESZEA L INND 3 SDOBLENFHICE N ZHTHELH I ~T 4 v - 77
T v a I~ R A v Mtk (Madhya Pradesh Power Management Company Limited (1H4
YT AY - TITT a2 MNENRSIAM)) bIFETRILIN TV D,

State Regulator State Generation Company
* MP Electricity Regulatory Commission (MPERC) * MP Power Generating Co. Ltd. (MPPGCL)

State Transmission Company

¢ MP Power Transmission Co. Ltd. (MPPTCL)

Power Trading Company

* MP Power Management Co. Ltd.

State Distribution Company

* MP Kshetra Vidyut Vitaran Co. Ltd, Jabalpur
* MP Paschim Kshetra Vidyut Vitaran Co. Ltd., Indore
¢ MP Madhya Kshetra Vidyut Vitaran Co. Ltd., Bhopal

(Source: JICA Study Team)
-1 5 4% - 795V aMoBE RS #—

1.4.1. MPPTCL D#E| & 4% Ol

MPPTCL [I~7 4% « I 7 v aMOREFELHE I EEALE LT, 7Yy Fa—F
(BEAOMAEHE) ZIATFL, RELZBENEZERIMET 2 ENE—0&kETH S,
MPPTCL 345, M TEEIHMT 25 E L OWENFTFEITH L TLE LI-E ) 2 4a
$ %72, MPERC OEHLHIO T T, FHAEIAYIC E%&W@ﬁ%%ﬁbé&k%:\%$%
PR TR OE AR D A 2 A L CWOL FHlCTH 5, BIRMICIE, ZEANEARR
W@k&xﬁmﬂAVXTA@ﬁﬁ%A%ﬁEL®TWé%ﬁT%5%ikﬁ%ﬁﬁ%SMe
Load Dispatching Center: SLDC) & EFZ SCADA ¥ A7 A b il S8 SO Am g%

HE)TIT S 720D, BEAMTEKS 27 LADOBAZ 4T L Tl TV 53,

2 Jabalpur, Bhopal, Indore ® 3 2>ATIZ, MPPTCL 3 H 9% 42 C AR T % o i s A5 il
T 2729® Control Center % #ax 7 5 HF¥, TE A —X—D Dongfang Electronics Company
Ltd.728 2013 42 9 HIZHAL L, #— % =R TEBEIED v, —HEERE L T\ D,

TAGE AR O ARTIHENT 2 3 8 TIT 5 72DV AT A, SCADA ¥ A7 ARIKRIZ, HIE A —
7'J ® Dongfang Electronics Company Ltd.73 2015 4F 3 HIZH%ALL, #— 2 F—2KTEEN
#EHLRTWD



142, =7 4% - 777 v 2INOETHIRDL

RN3IWEYT A YT I7T V2 MNOREREL, K 14 IRKENTFELENZEIURT,
DL ORERIEABICHE L CIX, MREZHKT 5 & BFFREEMG D RRFEL -5
THEO, BEXMARIIHOMRTELIRBLIZRSTWD, FEI L ORERRE - KKE
NTREOHRITEBR T 5 &, MR L b RIATEE L O ORI LT 7% & IS
WZ LMD, (B, EEOBEEINZOWTHL L LT LR EEAEITMHEET
T T 72y, fBIZ X, CEA @ Monthly Power Supply Report*iZ & % & 2014 44 A 75 2015
3 AOWIM T, B KFFE 9,755MW (2%t L, #iG7) 9,717TMW & 38MW (0.4%) DA
FAELTWD, Ziud, KIIFEEFTOREBIFREAMT, EFLIEITOFERIME TR &
HEHI =N D,

RERED D B, 2014-15 FEOFER R 15,190MW OFEFHINREE 1510, 74
B OFEEIBATE G 2K 1-6 (73T, £ 1-6 12X D & FHIRIITIT 2015-16 4REEI 3 4
O IPP 630MW 2N HERBHAA TE Th V. BHIIICIE 202122 FEETIC, ~T 4% - 777
v =2 JNFEFEAFE (Madhya Pradesh Power Generation Company Limited: MPPGCL) . [E'E /K /1%
/A f (National Thermal Power Company: NTPC) 35 X ONEE JF 7 /158 B /A (Nuclear Power
Company of India: NPC) |2 X 285 8,000MW H DR EFT R 2 FHE STV 5, RN
BWTIL, %I 55 ERH - B IFFEICRIS LT, BEERMOIEFNEE Th D,

F13 T4 - TITVaMNORERE

REEEE 2014- | 2015- | 2016- | 2017- | 2018- | 2019- | 2020- | 2021-

15 16 17 18 19 20 21 22
The State of MP [MW] 5237 | 5237 | 5,237 | 5,831 | 7,085 | 7,085| 7,085 | 7,085
Central Sector [MW] 3,231 | 3,231 | 3,565 | 4,684 | 4,684 | 5344 | 6,763 | 8,108

Others (IPPs, JVs, DVC, | 6,722 | 7,655 | 7,655 | 7,655 | 7,886 | 7.886 | 7,886 | 7,886
RE) [MW]

At [MW] 15,190 | 16,123 | 16,457 | 18,170 | 19,655 | 20,315 | 21,734 | 23,079
ST N[ %] - 6.1 2.1 10.4 8.2 3.4 7.0 6.2

I

. 2015-16 AR EHEfE
(Source: MP Power Management Co. Ltd.)

4 http://cea.nic.in/monthlypowersupply.html




K14 =7T4% 777V 2MNOEBSAHORRNES FHIE

AlESt 2015- | 2016- | 2017- | 2018- | 2019- | 2020- | 2021-
16 17 18 19 20 21 22
East Discom [MW] 3,140 3,418 3,672 3,980 4,270 4,592 4,891
Central Discom [MW] 3344 | 3,641 | 3910 | 4,239| 4548 | 4890 | 5,209
West Discom [MW] 4,029 | 4386 | 4,710 5,106 | 5478 | 5890 | 6,275
M EEHMW] 10,513 | 11,445 | 12,293 | 13,326 | 14,297 | 15372 | 16,375
SRR N EE[%) - 8.9 7.4 8.4 7.3 7.5 6.5

(Source: MPPTCL)




£15 T4 - TIT Va2 MNORERE

HLAL: MW
L AR AV ARZEY |
) o Tuv=s b BAR $ oy
(20154F-3 H I JR)
YTAY - T IT v 2 NEEN
MPPGCL :k /13 1 [Amarkantak TPS Ph-1 2x30 (50) 0
2 [Amarkantak TPS Ph-II 2x120 240
3 |Amarkantak TPS Ph-III 1x210 210
4 |Satpura TPS Ph-I 5x62.5 0
5 [Satpura TPS Ph-II 1x200+1x210 410
6 [Satpura TPS Ph-III 2x210 420
7 |Satpura TPS Ph-IV 2x250 500
8 |Sanjay Gandhi TPS Birsinghpur Ph-I 2x210 420
9 [Sanjay Gandhi TPS Birsinghpur Ph-I1 2x210 420
10 [Sanjay Gandhi TPS Birsinghpur Ph-III 1x500 500
11 [Shri Singaji TPS Ph-I 2x600 1,200
/it (MPPGCL K /) % &) 4,320
MPPGCL 7K /13§ % 12 |Rani Awanti Bai Sagar, Bargi HPS 2x45 90
13 |Bansagar HPS Ph - I (Tons) 3x105 315
14 [Bansagar HPS Ph - II (Silpara) 2x15 30
15 |Bansagar HPS Ph - III (Deolond) 3x20 60
16 |Bansagar HPS Ph - IV (Jhinna) 2x10 20
17 |Birsinghpur HPS 1x20 20
18 [Madikheda HPS 3x20 60
19 |Rajghat HPS (MP Share 50%, rest UP) (Situated in MP) 3x15 23
20 |Gandhi sagar HPS (MP share 50%, rest Rajasthan) (Situated in MP) 5x23 58
21 |Ranapratap Sagar HPS (MP Share 50%, rest Rajasthan) (Situated in Rajasthan) 4x43 86
22 |Jawahar Sagar HPS (MP Share 50%, rest Rajasthan) (Situated in Rajasthan) 3x33 50
23 |Pench HPS (MP Share 66.6%, rest Maharashtra) (Situated in Maharashtra) 2x80 107
/it (MPPGCL K /) %8 917
Nt (T aY T FTF ) 5237
PR B S FR A A
24 INTPC Korba STPS 3x200+4x500 557
25 [NTPC Vindhyanchal STPS -1 6x210 443
26 [NTPC Vindhyanchal STPS - 1T 2x500 318
27 INTPC Vindhyanchal STPS - 111 2x500 245
28 [NTPC Vindhyanchal STPS - IV 2x500 284
29 INTPC Sipat STPS Stage-I 3x660 337
30 INTPC Sipat STPS Stage-II 2x500 187
31 [INTPC Mouda STPS Stage-I 2x500 184
32 INTPC Kawas GPP (Gas) 4x106+2x116.1 140
33 [NTPC Gandhar GPP (Gas) 3x144.3+1x224.49 117
34 INTPC Kahalgaon STPS Stage - II (ER) 3x500 74
35 INPC Kakrapar APS (Atomic) 2x220 114
36 [NPC Tarapore APS (Atomic) 2x540 231
NG TR 1
t)
< D
IPPs 37 |Torrent Power GPP, Gujrat (Gas) 3x382.5 100
38 |BLA Power TPS, Gadarwara 1x45 16
39 |Jaypee Bina Power TPS 2x250 350
40 [Lanco Amarkantak TPS, Raigarh 1x300 300
41 |Reliance UMPP, Sasan 6x660 1,485
42 |Essar Power STPS, Mahan, Singrauli 1x600 30
43 |Jaiprakash Power STPS, Nigri 2x660 495
/it (IPPs) 2,776
JV Hydro 44 INHDC Indira Sagar HPS 8x125 1,000
45 INHDC Omkareshwar HPS 8x65 520
46 |Sardar Sarovar HPS (Share 57%) (Situated in Gujrat) 5x50 + 6x200 827
47 [NVDA Indira Sagar LBC HPS 3x5 15
48 INVDA Bargi LBC HPS 2x5 10
49 |Rihand and Matatila HPS (Situated in UP) 6x50+3x10.2 55
/Nt (JV Hydro) 2427
DVC 50 |DVC Mejia TPS 4x210 + 2x250 200
51 |DVC Chandrapur TPS Unit 7 & 8 2x250 200
52 |DVC Durgapur TPS 2x500 100
it (DVO) 500
BAR R XL X —3 % | 53 [Solar Plants 305
54 |Wind Plants 685
55 |Biogas/Biomass Plants 24
56 |Micro Hydel Plants 5
ANEE (A FRET XL X —FEFE) 1,020
NEE (2 ofih) 6,722
Bt 15,190

(Source: MPPTCL)



K16 ~T 4% 537V aMOEBOREEFRAEIE

) Suves M CoD HEAE N5 AR E I 5 AR BN B (MW)
MW) MW) 2015-16 | 201617 | 201718 | 201819 | 201920 | 202021 | 2021-22

~T 4N T T T a MEEA

MPPGCL - Shri Singaji Phase-2, Unit-1 Mar-2018 1x660 594 594

MPPGCL - Shri Singaji Phase-2, Unit-2 Sep-2018 1x660 594 594

MPPGCL - Replacement Unit of Satpura Mar-2019 1x660 660 660

/i (MPPGCL) 1,848 0 0 594 1,254 0 0 0
Y BURT 6 BB A £

NTPC Vindhyanchal STPS, Stage - 5, Unit-1| Apr-2016 1x500 128 128

NTPC Mouda STPS, Stage-2, Unit-1&2 Dec-2016 2x660 206 206

NTPC Lara STPS, Rajgarh (Unit 1 to 6) Sep-2017 6x660 319 319

NTPC Gadarwara STPS, Unit-1 Sep-2017 1x800 400 400

NTPC Gadarwara STPS, Unit-2 Mar-2018 1x800 400 400

NTPC Barethi STPS, Chhatarpur, Unit-1&2 Dec-2019 2x660 660 660

NTPC Barethi STPS, Chhatarpur, Unit-3&4 Sep-2020 2x660 660 660

NTPC Barethi STPS, Chhatarpur, Unit-5&6 Dec-2021 2x660 660 660

NTPC Solapur STPS, Unit-1&2 Mar-2021 2x660 304 304

NTPC Khargone STPS, Unit-1 Mar-2021 1x660 330 330

NTPC Khargone STPS, Unit-2 Sep-2021 1x660 330 330

NTPC Dhruvan STPS, Gujrat, Unit-1,2&3 Sep-2021 3x660 230 230

NTPC North Karanpura STPS, Unit-1 Dec-2018 1x660 66 66

NTPC North Karanpura STPS, Unit-2 Jun-2019 1x660 66 66

NTPC North Karanpura STPS, Unit-3 Dec-2019 1x660 67 67

NPC Kakrapar APS, Unit-3 Sep-2020 1x700 125 125

NPC Kakrapar APS, Unit-4 Sep-2021 1x700 125 125

JNER (Y BRI B AR 5,076 0 334 1,119 66 793 1,419 1,345
T DA

MB Power STPS, Unit-1 May-2015 1x600 210 210

MB Power STPS, Unit-2 Dec-2015 1x600 210 210

Essar Power STPS, Unit 1 & 2 2x600 150

Jhabua Power STPS, Unit-1 Sep-2015 1x600 210 210

BLA Power TPS Unit-2 1x45 16

DB Power TPS, Unit-1 1x660 231

/NG (IPPs) 1,027 630 0 0 0 0 0 0
AR XX —RE

Solar Plants Jan-2016 130 130

Wind Plants Jan-2016 236 236

Bio Mass/Bio gas Plants Jan-2016 8 8

INEF (FFAEATRE = R L ¥ — 3% E) 374 374 0 0 0 0 0 0
43 8,324 1,004 334 1,713 1,320 793 1,419 1,345

(Source: MPPTCL)




T#IZ MPPTCL 23MRA T 5 A BRI OME L~ ITFEORMIEMNEZRT T2, Fl
FHTREZR 2002 4 3 H RF R OBAH L & O ik z & o1 Tr$, MPPTCL Ti&, 2015 4 6 HHl
7E, REFEM 30,686km (HIFRE) X294 D FTOEBH A LT\ 5, ITHEOETFEL
IMZEE, 3SR - BRIEAR &2 28I S TR D, 2002 4 3 A~2015 4= 6 A ORIZ,
EEERREHR R 75%H0, ZEATEITE 109%3800, ZEATHIT) 178% M INEZ R L TW\Wb, 72
. MPPTCL DA 4 2 A EATIE T N TP HE%ZEFT (Air Indulated Substation: AIS) T
D, BUEE THAHMZBARAZE® (Gas Insulated Switchgear: GIS) [X£RA L TV 72U,

# 1-7 MPPTCL 2MREET 53R D=

Bl BAfT 200243 A 20154E 6 A 20024E3 A~
B SR BRI | 201586 A D
Hin=R

400kV EFEMR Circuit-km 1,706 3,074 80%
220kV REdE L Circuit-km 6.496 12,001 85%
130KV L Circuit-km 9,229 15,549 68%
66kV =ELR Circuit-km 61 61 -
RAMAH (EfR) | Circuitkm 17,493 30,686 %
No. 4 9 125%

400KV ZEEEF
R MVA 2,940 6,720 129%
No. 26 64 146%

220KV ZEEF
R MVA 6,610 18,630 182%
- No. 110 220 100%
rp MVA 6,910 20,517 197%
- No. ] ] ]
P MVA 20 20 ]
- No. 141 294 109%
LB E °
MVA 16,480 45,887 178%
SSTET OD25 IT BR AR No. 356 718 102%

(Source: MPPTCL Overview)



1.4.3.

T A T TT U aNOERE D AR

2T 4N T T aMHOREE 2 RAROHERE & LU FIZRT, 2014-15 5 SEREHEL

WC,

BB R AT 3.0%E IFEH

[ [:NAY 1

ZRLTED,

BLIK S Clz@h=:m) e 5 E R

\ﬁ\ﬁ@L

%#EEﬂfwé%ﬁ#“ﬂé <, Bl 2T, 2014-15 4EEEEREE T 24.1% L FF

wioEm<,

ICHREFIZITWVVEREEDORERLO T ANEL R bHmEZBELTH, A%
DWEDORHNPRKENLEEDLI D52,

~TAY T 77‘/1’)‘!‘[“(“ N o
K LTe B RAE DI 2 T, Bl Rbt D v 2RI @&&%%ﬁﬁ&%ﬁ%éo
K18 <7 4% FITV2IADEEER AR
BN %
FY 2014- | 2015- | 2016- | 2017- | 2018- | 2019- | 2020- | 2021-
15 16 17 18 19 20 21 22
wBEn 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
[RCA=S7S 24.1 22.2 20.9 19.9 18.8 17.8 16.8 15.7
SEHERLE T A 27.1 25.2 24.0 23.0 22.0 21.0 20.0 19.0
TE. 2015-16 LAREIIEEIE
(Source: MP Power Management Co. Ltd.)
1.4.4. o'l A FERTEER T

~TAY T TT 2 NOBEE

WEICE LTI, 7y Ra—

K (EA#FBIE) OhT

TROEHEBLE., F7-BEEEOERE P RE S IEH S TW5b, MPPTCL (2R & B
. I o OEMAEE T B BT RS

D Z4T - T

AN
MPPTCL CiZ,

P Tl FilE 2 bR O SEEEARC R W T
LILTWAIRMTH D, 7272 L. BERMICUI 132kV RISV TiE,
T AN AT

At DTN

WRIEDEBFOBLEK T 10%ICES Z ENTFERENATNS

132kV DFE
O, IhERILRNE D,

£ 19 ~FT4% - FSFLMANOEREBER GHEE)

B ARNE O FHMELLAMC . AN OEH BIEEE & L CT-9%% &
TH 132kV BB & Jax - ek 217> T\ 5,

FEFS BT BELBPAE | HAFAEE RIEFFAREE
[kV] [“o] [kV] [kV]
400kV +5% / -10% 420 360
220kV +/- 10% 245 200
132kV +/- 10% 145 120

(Source: Electricity Grid Code (Revision-I), 2005)

5% 1-10 12

<\

10

ZRWT, EHEEETAED ERIZHEXTROEARE N
v RIFEIMEARIC LY . 2O TIL 48.5Hz 705 50.0Hz O] TEH I N TWS Z L NEL
FHEHOEEZZB LERELZ O EHHIEND,

oW,

e



£ 110 =T 4%« 7I7F T 2MNOBSERE

EH BARE o il AE
kBB TRR kBB TRR
50.5 Hz 49.0 Hz 51.5 Hz 48.5 Hz
(+1%) (-2%) (+3%) (-3%)

(Source: Electricity Grid Code (Revision-I), 2005)

1.45. PR {EHEE

CEA DLR—MIED & 2013-14 FEICBIT DT 1Y « 777 v a/NOFBERED
AT NS EREE (System Average Interruption Duration Index: SAIDI) & 2 A 7 A SR
FE[FIHX (System Average Interruption Frequency Index: SAIFI) ($% 1-11 ®@D TH 5,

VT4« T TT v a MDA, SAIDI I 152.17 4355 60,800.52 43 DI, & 7= SATFI
(X 1.97 812> 5 885.26 [IDFIC &\ W BIRIAWDA &R > TR Y | Ml EARKE N Z
EMA A D, FTEEEICEIT S SIADI 23805575 1 IR, MR IICH1T 5 SAIFI
2301 [ENG 02 BIEETHD Z LHAD & EREELMBERAENSOLITF AR LA
NTHD,

#£1-11 =T 4%« 775V a2 MOEBEEE

o SAIDI SAIFI
Diizslpmiten oty [Minutes] [No. of Incidents]
MP Paschim KVVCL, Indore
Indore 359.49 12.87
Dhar 481.31 3.10
Khandwa 281.29 9.57
Burhanpur 770.16 24.80
Khargone 401.19 36.21
Badwani 1503.26 2.85
Jhabua 609.36 46.67
Ujjain 2497.23 32.89
Dewas 582.00 22.92
Shajapur 152.17 1.97
Ratlam 470.59 14.38
Mandsaur 2425.00 38.30
Neemuch 440.00 5.97
MP Poorv KVVCL, Jabalpur
Boregaon 2072.00 110.00
Chanatoriya 3584.26 90.00
Chhatarpur 3048.21 198.30
Chindwada 3085.61 89.62
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o SAIDI SAIFI
Diiedlswtitom Corigay [Minutes] [No. of Incidents]
Damoh 7600.98 294.60
Jabalpur 23455.63 885.26
Katni 241.58 31.00
Rewa 1470.52 32.54
Sagar 2406.32 78.11
Satna 8143.38 234.61
Anooppur 9255.99 218.67
Balaghat 272.15 72.86
Narsingpur 6722.99 207.25
Panna 60800.52 777.50
Shahdol 5757.94 204.17
Seoni 4378.04 133.60
Sidhi 13143.08 244.25
Tikamgarh 10183.67 332.33
Umariya 4905.19 175.33
Waidhan 9818.15 285.08
MPMKVVCL, Bhopal

Bhopal 2046.89 63.48
Sehore City 4017.44 171.33
Vidisha Town 6338.89 124.24
Betul City 9546.88 250.67
Rajgarh 4615.51 49.50
Hoshangabad 7055.13 287.22
Harda 6966.78 254.50
Raisen 704.90 102.67
Mandideep - -

Gwalior 3267.66 263.69
Datia 1598.29 59.54
Morena 27251.27 177.17
Bhind 6630.72 93.06
Guna 7787.11 306.38
Ashoknagar 8985.74 604.75
Shivpuri 16335.52 153.42
Sheopur 3441.51 24.57

(Source: Reliability Index of the Cities/Towns/Villages - DISCOM wise by CEA)
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1.4.6.

FEIE B
MPPTCL | ufuéﬂ/\lmi&

INT-ELREEESMLIC
éhtﬁ%ﬂAi§112® Lo THEY,

EHEEELZESLTRBY ., ERINAG,
BT HZLICLVELNDFEENATH D, MPERC I LY
GBI O B4 k- TR AEEEEEe N

R CIE
5yl

BEINTND,
£ 1-12 FEEEER
1 | FEEEZE (1000 /7 INR] 1642.49 | 1724.99 | 1795.72
2 | FEAE (MW] 10530 | 13015 | 14540
3 | BHIZRKREEENE [10 7 INRMW/A4E] 15.60 13.25 12.35
4 | REIFKFEEEHE [INRMW/ A ] 4273.48 | 3631.19 | 3374.37
5| EIRAREREEHE (B 25%) [INR/MW/H] | 1068.36 | 907.80 | 843.59
6 | 6 RFHIAIIZRAIGE Rk [INR/MW] 267.09 | 226.95 | 210.90
7 | 6~12 KR EHIZRKIFED R [INR/MW] 534.18 | 453.90 | 421.80
8 | 12~24 I FLHIRAIFEEEHE [INR/MW] 1068.37 | 907.80 | 843.59
9 | MEFMEESRE [GWh] 56437 | 62543 | 69310
H — 44
10 %ﬁqj; MZ;OZ; t @@Wh] 72.76 68.95 64.77
(2015 £ 7 H ¥4, 1.94 F1/INR)

(Source: Transmission Multi-Year Tariff Order for FY2013-14 to FY2015-16, MPERC)
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F2E EXRME

2.1. BEHRE

KEEIZT, ~T 4V - FITT7 2 NBBITIHT 5 400kV, 220kV, 132kV EEREGL, H
RIE BT R K OBEREEN OHEMRThH 5, EhukkBIoo MPPTCL Tix, ARUZIX S F I L
\Z 5 IAEFHE A VERC L. MPERC OFRA] 252 1T CHEFHMNRE SN D, BFRO 5 I EE
X, 12 R S DMAFEEHE (2012 4F 4 A ~2017 423 H) 2338 A 41, EliH Téd %, MPPTCL

I3, 2SN A FREARE O e £ 2 B U7z, AR ER WP mETT 2 £ L iom o
ZVAREALTEY, A4ZEIL 2015-16 FHED 202122 FEETO YU X hOHNG, 33
OV TTa T FIREREINT,

#2-1 ITARFEOY T vy =y FMeard, 2T, MPPTCL B4 EHTHICE AT 5%
AN & LT, 2T LL-ACSR 2% 220kV 2EFEMR 190km (HE), 220kV ZEHT 1 4
FTIZ GIS AENENEH ST,

£ 2-1 RABEEIEENS BV TS w7 b

o FFFadc sk EER [ER km]! B - WRAERT?
o.
22 400KV | 220KV 132kV B BIERET | BERFE
1 LILO of Khandwa — 5
Rajgarh ) ) )
. &5 Super Corr 220/132kV 160MVAXx1
2| Super Corridor LL S0 13 idor (GIS) | 132/33kV | 63MVAxI
Charging/Upgrading o .
4 Chichli - Udaipura ¥4 Udaipura 220/132kV 160MVAXx1
Chhatarpur —
J Tikamgarh LG L . . .
6 | LILOofBina- 10 14 Bina 400/220kV | 315MVAx1
Ganibasoda
7 Rewa - Rewa UMSP LL 30 i i )
- Sidhi 60
Julwania - #r Pati (Silaw
9 Pati(Silawad) 40 ad) 132/33kV 50MVAXx1
1o | LILO of Mangliya - 3 %7 Mahalaxmi | 132/33kV | 63MVAx1
Indore SZ
11 | Julwania - Shahpura 65 7 Shahpura 132/33kV 50MVAXx1
12 Datia - Bhitarwr 40 %7 Bhitarwr 132/33kV S0MVAXx1
MugaliaChhap - o .
13 Mahwadia 10 1 Mahwadia 132/33kV S0MVAx1
15 | Sidhi - Madwas 50 1 Madwas 132/33kV 50MVAx1
Panagar - 7 Dheemarkh
16 Dheemarkheda 65 eda 132/33kV S50MVAx1
17 | Prithivipur — Orchha 30 #r Orchha 132/33kV 50MVAXx1
18 Sirmour - Atraila 30 #r Atraila 132/33kV 50MVAXx1

14




g | Gk 45 i Tendukhed | 150250y | soMyAx

Tendukheda a
20 | Gohad - Gormi 25 # Gormi 132/33kV | 50MVAx1

Narsinghgarh - .
20| Guhaliya 50 #7 Suthaliya 132/33kV | S0MVAx1
9 | LILO of Satna - 5 % Unchhera | 132/33kV | SOMVAx1

Kymore
23 | Sidhi - Sinhawal 50 #7 Sinhawal 132/33kV | 50MVAx1
24 | Rajgarh - Chachoda 61 31 Chachoda 132/33kV S0MVAXx1
25 Maneri - Mandla 80 - - -

i)
26 | Sukha(Jabalpur) i;;ifkha@aba 220/33kV | 50MVAX2
27 | Hoshangabad fﬁ Hoshangab | »)0/130kv | 160MVAx1
28 | Barwaha # Barwaha 220/132kV | 160MVAx1
29 | Betma 14 Betma 132/33kV | 50MVAxI
30 | Khirkiya 14 Khirkiya 132/33kV | 50MVAx1
31 | Amla # Amla 132/33kV | S0MVAx1
32 | Tejgarh 1 Tejgarh 132/33kV | 50MVAxI
33 | Satwas P4 Satwas 132/33kV S50MVAXx1
34 Sitamau 8 Sitamau 132/33kV S50MVAXx1
35 Baroda 18 Baroda 132/33kV S0MVAXx1
i)
36 | Amrawadkhurd lﬁirﬁmawadk 132/33kV | S0MVAx1
Conv.5 |Conv. 70 Conv. 662 Hr AIS 15
&t LL 190 HGIS 1 2,281MVA
4 AIS 14

FE* 0 Re ATEMEA G LL & AT 5.
*) mymsa%/% OB T, AL, VT Ta Vs FoTHERE LT, BRAEHTN»LD
BT LR, S8 ) 77 PAMR DTN D 2 ERITITE LTy,
*3 . REIHEMNE R,
* . BREHERTCHIR SN T 7 a7 MRHLT20., RITEDNFEET S,

(Source: DPR)

22, RiRETE - fET

AV REMNORBSAIIFALDRBATEENETNOMFHTY — L2 LT Y, MPPTCL
IZRHEEHE - fEHTY — /L & LT PSAF ZfH L T\ 5, BEHE(LOBLED G, PGCIL 45157
AR DOfEMTY — VT 5 PSS/E A LTV 5

AFRFCIE MPPTCL 23 % i L T\ % PSAF 73% PSS/E\ZT7 —4# %L, PSSIE %
PN THlHT 22 FEfi U 72, MRETRGIIARF O THMIM 2480 L, 2018-19 4R (B — 7 F53)
L L7, A4 RIZiX CEA 23K E L7 Manual on Transmission Line Criteria (5¢#Thil January
2013) bV, BMOEESHILIINESBIZENENORMAEEEELKE L TV 5D,
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MPPTCL /%, 2004 4F 8 Hf}iJ ™ Madhya Pradesh Electricity Grid Code (& D&, /NS 72liE
A4 EERINTND) IR INTEEICESE, RFGHHEZ FE L T\ D,
LUTRIT, A TRl L 72t A 2R~

o - ER
o FHEHE

FHRFIZ IV TR BN L E L CRWEER /[ RE & T 2B EL EEIZ O T, —
ARADIZIE, BT LW EERE 2 AT 2 72 3D O St 6 08 7 SR 0 55 0D FE i SRl 0D Sl IRp L2
BT, BIRMNLERN IS/ RE N R T 272l FE M SN D, AFEEICTENDL S
KOV T77ry=r ML, #AHABOEBEDHRBEREE R ELEME N oot/ sh
H7u 7 FThHY, BELZEEICITIZEALERFETHLIEEZONDZ L, $-
MPPTCL 7% PSS/E (23N THEAT A RER M IE L E AT DT> DT — Z Z ik L TV 2
LB, MPPTCL M EITHAMNT = 2 o MIEFEL TIHME L 72 Rty LA — kOl
WL BN R EZ BB, RN LETHLNE I NEHW Lz, ek, sMfar s
> MiX MPPTCL MMEA T DMENTY — N L1385V — L TRMNEZFEBL TWDH 7D,
MPPTCL |3ffHTT — & 80 L T Ru,

22.1. W -

MPPTCL i% Madhya Pradesh Electricity Grid Code (2353 & | H—DAEMR « BEROHH
BRC b ARTERT-CR B O H DT 2 LB L B3 AR A 4 U S0 N-1 GHEjL e
ZEHLTWD, LrL, TRRICRTED | FHOFEE— 7 R Th 2 LW FATHIzBnT
REWEAR o 7N KX 5 — IR e TR AR TP 33878 L N-1 SRR I RSB A 3 A3 5 Al RE
W DT, ERAREIIR LT 10%DMAE AT 2 ERHARLZEA LT\, £/, ~
TAY T IT Va0 s Yy Fa— RoES3&, £ 22 ([RTEEHPANCEIRTE
HER T X 5 L O IZHE L huEz 5720,

B

# 2-2 EEEEEHE

Nominal Voltage

Maximum [KV]

Minimum [KV]

400 kV 420 (+5.0%) 360 (-10.0%)
220 kV 245 (+11.0%) 200 (-9.1%)
132 kV 145 (+9.8%) 120 (-9.1%)

(Source: Madhya Pradesh Electricity Grid Code)

T EBEMAT OFE 5. @ EIREE (N-0) ICBW ORATRTT K8 « BESNRNW &
DHER STz, L L, N-1 FHER B W THEOEER THEAMMAAE LT TWDHK 2-1 &K
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221TRTERBY, BHAY—ZIIEROE— 7 FEHMTHL2LH 0%y AD 5 B, FEH
W TPMEENT 2 FRTH ORISR AEL TEBY, X 2-3 RT3 Y ., 2014-15 FFED 1 4E
ffl 8,760 FEff D 9 5 9,000 MW Z 8 2 5 s 214 210 FEf T - 7=, MPPTCL (& LAulE
NETORBRNG, Zh b ORISR AT 2 FHUIC L 2 RARORAEITIFFIZHTH Y |
BB R AR O R E TR AMARE A FRER T2 2D OB AL & G
EBHFARLTWD, s, R, ZH4 - ﬂ@k%m—éntﬁ AR D ERE IS B
ZHEALTWDENR, ~T 4%« 777 v 2oL MO REEmKIRIZEL & g LT 10°C 75
1?0&&%&ﬁ@?#ékb\t~7ﬁ@é%ﬁ@ﬁ@% &@<k%ﬂmuhiﬁ¢é
LHERI S D,

PLEXD  N-1 HEFICRAR T HEERDH D H DD, MPPTCL 23 R 4eEMH _Exfis Al
R L7, £ 2-3 (R TAENNIIM A OE/EN B, EOME (BE) WEOZOHO
132 kVEEFRTHY |, RERBHFENMFELRN LD, Mwnmi&gnxh%m
WL, L0 Z< OHIE~DOENIRZ BT 5700, B —REHR COB MK ZFE LT
Do WS T, ZHNHOEEMRD N-1 RHFHAFEEZ L L,

T2, AFEICEENHIEBHO HICHB O T, N-1 FHE R B E AL W72 S W EFT
&> %73, MPPTCL I ZM BT U TR D% E TG T 2 TETH D,

12000
9832
10000
9000
g 8000
= o=
© 6000
©
§
a 4000
2000
=0=|\ax =O==Average
0
> c c > 4 o = w) S m
g 5 5 £ & £ 2 8 8 %5 & %
o2 5 > g 2 B 2 2 & &5 g

(Source: MPPTCL Datewise Hourly Demand in MW)
2-1 201415 FEDOHH OERK - FHES
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(Source: MPPTCL Datewise Hourly Demand in MW)

X 2-3 2014-15 FEOEE R
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£ 2-3 N-1 RMEHEIEELE L RVWEERT

No Name Source Substation
9 Pati (Silawad) DCSS line from Julwaniya substation
11 Shahpura DCSS line from Julwaniya substation
12 | Bhitarwr DCSS line from Datiya substation

15 | Madwas DCSS line from Sidhi substation

16 | Dheemarkheda DCSS line from Panagar substation
17 | Orchha DCSS line from Prithvipur substation
18 | Atraila DCSS line from Sirmour substation
19 | Tendukheda DCSS line from Udaipura substation
20 | Gormi DCSS line from Gohad substation

21 Suthaliya DCSS line from Narsinghgarh substation
24 | Chachoda DCSS line from Rajgarh substation

(Source: JICA Study Team)

MPPTCL 23MERK L 7= DPR (23 & . 400 kV BB L ON220 kV ZRICBITHE Ty =
7 FORREE 2-4 1TRT,

£ 2-4 400kV BELU220kV ZMICB T KTy =7 FOE

No | Project Name | Effect/Impact

1 | Cheggaon Shri Singaji ‘K JJFEFEATICHEE S5 400kV REFERROD N-2 FHOR K
2 | Indore PR DS LA > =V HIIKIZ 35 1T 2 53k O B fnf HE A 3R

4 | Udaipura 3T [ I 0D 75 S 0k 3R

5 | Chhatarpur N-1 R D Jist 5t S it 18 FH 5 3R

6 | Bina N-1 ¢ 0 it 4 £if 6 3R

7 | Rewa UMSP | A ¥ RBUNTED AT Y — T — e D 728 O 7

(Source: DPR)

132 kV RIS BT 2870y =7 I, FEIT 33 kV ELERFEO BT ES L OELERO
IR L OEM I L 2 AEROT-DIZE SN TR Y, ZOREFRK 2-5 1R
T, V77T =7 FNo.23 IZ8B W\ T, ik 83km (HAfif 30.8 MVA) @ 33kV ELEEHED 46
km &7 0 (Afif 6.35MVA) . ZAUFEWEER T 44.5%0°5 9.0%IMKH L T\ 5, K
DOEERETIXY 77 m2 Y= F No. 15 D 46.6% Th 503, 132 kV EAEAHTOFHHIZL Y, B
AR O BEREAS 58 km 22 B 11.3 km [IZRJH S 4L, ZAUSEWVEERE T & 8.4%IC F Tl
LTW5, £, REEOFEMIZLY, KIBIZENr A SEEINLTVD
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£ 25 12kVRRMICBITIBRE T e 27 FOBE

Voltage

.Im[fm\.feme:nt Distribution loss [kWh/year]

No Project Name in dlstl‘lblitlon
system [%]

W/o With Without With Reduction

JICA | JICA JICA JICA
9 Pati 20.0 4.3 5,367,312 873,271 4,494,041 | 84%
10 | Maharaxmi 11.9 4.9 6,887,618 3,285,847 3,601,771 | 52%
11 | Shahpura 322 6.1 | 11,738,610 2,208,160 9,530,450 | 81%
12 | Bhirarwar 33.1 551 12,749,950 1,271,630 | 11,478,320 | 90%
13 | Mahwadiya 12.9 3.7 5,856,434 1,431,103 4,425,331 | 76%
15 | Madwas 46.6 8.4 | 17,144,717 2,114,191 | 15,030,526 | 88%
16 | Dheemarkheda 19.8 49| 10,510,734 2,065,154 8,445,580 | 80%
17 | Orchha 26.6 9.0 | 16,788,844 4,668,418 | 12,120,427 | 72%
18 | Atraila 15.4 54 5,377,443 1,904,763 3,472,680 | 65%
19 | Tendukheda 19.5 8.4 | 12,073,888 5,016,632 7,057,256 | 58%
20 | Gormi 16.7 2.9 6,647,273 777,134 5,870,139 | 88%
21 | Suthaliya 24.6 87| 13,979,813 2,969,934 | 11,009,879 | 79%
22 | Unchhera 13.8 53 6,715,699 2,106,842 4,608,857 | 69%
23 | Sinhawal 44.5 9.0 | 19,353,488 3,802,150 | 15,551,338 | 80%
24 | Chachoda 17.8 59 7,231,058 2,639,012 4,592,046 | 64%

(Source: DPR)

# 2-6 ICAFHEITT N DB IEEMORAIITZ 77T, 2018-19 FEIZIBWV T, N-1 FFIC
BT HOAFEGGEERITHAME T, RIBEFRF S TZFE & 2> TV D 2 EPHERE ST
7o

# 2-6 2018-19 FEWITE T IIT 2 KFEDORERRE I
Voltage Ehoiie e Rated Max. power flow in JICA project
Type capacity Project No. N-0 N-1

400 kV Twin Moose 1010 MW 1 411.7 Below rating

220 kV Single Zebra 245 MW 6 143.8 Below rating

132 kV | Single Panther 95 MW 3 34.8 Below rating

(Source: JICA Study Team)
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222, FMEERE
BEERFSIIEEINCHRE SN DERSHREZH L IR VBRESh DY, ZORRICiN
% K& 7R BTN R O EHGERTE L T Tl huidie b, SEBHTE LM O%E
A A BB L, FEERZ A Lo, AEEICB O TERTEOEBEN O R KK ETIX
F 27 DY THY ., EMERETRLINTH S Z &R IR,

= 2-7 2018-19 FEEWIEIC BT DR KREHKEN

Rated current Max. short circuit
Substation /
Voltage breaking capacity Project No. . current in JICA project
us

[kA] [KA]
400 kV 40.0 1 Khandwa 29.9
220kV 40.0 6 Bina 333
132 kV 31.0 2 Indore (J) 26.1

(Source: JICA Study Team)

L L7 b, & 2-8 [RTAREZENGIOEBO LB\ T, FEGE T OE1H )3
bHole, T DEBITNTERMITICHAET DEENT, ELEZHOEERPER SN DL
BT CTHY | FHERNRE <720 LT WVIRRUTH D FERENTITRER D TR RMAL FEFE D
R RPMBE L 72D,

% 28 ERENEEL BET 5 LET

Substation Voltage Short circuit current [KA]

name [kV] Rating Results
INDORE SZ 132 31.0 32.0
SATNA 400 40.0 413
VINDHYACHAL TPS 400 40.0 58.0
VINDHYACHAL PP 400 40.0 54.7
SASAN 400 40.0 53.1
VINDHYACHAL 400 40.0 53.3

(Source: JICA Study Team)

223, ELEE

AEMRFRUZ L0 | RIS S NI IR O L E FE AN B LIEIR 2 ke C & R0 G &
NoD, ZOHE, RERFEBENERI LR KEBIEEICORBLIBNNS 5,
MPPTCL {& PPS/E (Z43\ T2 E L 2 AT AT RE AR T 7 — # 2R L TR O ¥, L
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TERERRATIR N CTE 2R o 7, L, AERIIEEN 2 AT D720 OMET i<,
BRMOHEBRT 1Y =7 b TH Y EANITLEL T ET DL §<@#77u/1
7 MIFEE S ERINTHEN TND 132kV ZROWER T 0 =7 N THLZ b, H
HEEMREFUNENRAERICG 2 2 BITRMTH D700, WBELZEEOREIX W E
T L7z,

72%. MPPTCL 7% 2011 2B = Y0 &% o N Td % Power Research and Development
Consultants Pvt. Ltd.IZ Z56 U T L7 RFRT LA — M2 L D & HIFOBFEFHEIC W
TYTAY - 777V 2INOBIRFENNTBEL EEORMEIT W EHfESN TN D,
2-4 \TIRMTRE R D — 5l % 7, IEFEAR TSR B ICH BN AT T ONEBIZR > TR Y,
RIFLETH D,

Transient Stability Study
c [ EIRNGE € I4s0] | MO Sving Cwrve in Degree
1000 5 [ CHTRNGPL - 1400081 | 3L Swing Cmve i Deges
’ 5 [ SATPURGE . 2400001 | MIC Swing C'mve i Degres
(R & |u_...m'¢ A 4rmn-u | '\.: TRET |.. Cumve in |--=‘..
[ Brvghis y LI
+ [l'!:ﬂu(;l. -JQIIH‘Z]\IL’ \mklg(lnri.u I.llpn
L4 — [ BITFSGL = 24l | MC Swdag O mirll[irﬂ”
X [VINIMG - 2400063 | ML Swing Cmave b De
B on I | RLC Bwinag iy m'l'r-l-—
1 26 00 [m\m- mﬁu]mc"ﬂmlcmbmnp.
2 =1 &lu silggLwve ing Lhegres
| o et _
i 00 ‘\[ -—J_I' AN I—'pﬂln JJM i s, 2yl dnl.l; LII‘I in Dhegres
= el m Iegree
= F—= 0T TR D 24000y T I Sty vy o i Diegues
= 00 V] [EEY AT lea’.l|:ll '.m.ug:muu. [Ie[lH
# - R LS GRLIT . 3400005 | ML e b Degee
- T L | o
< L e T e T A" 4 T rnumll S0 TALE Sk Crren Dprer
72.00 - — 6 4000 | MU{" Swing Curye, in Degaee
e U e N O i T ARG K o
54,00
€ £ 1 ' L . ] 1
£ L)
L5060
1500
00 - |- + + + - - — - |
000 1.0 300 100 R b0 & 00 i "1} 200 LX) | RaXill}
Tume m Seconds

(Source: MPPTCL / Report on Studies for formulation of proposal for evacuation of power from
generating stations coming up in Madhya Pradesh and development of suitable interconnection with
the transmission system being developed by PGCIL in Madhya Pradesh as well as to decide various
electrical parameters of 2X660 MW Reva Thermal Power Project to be developed by M/s NHDC Ltd.)
X 2-4 BELEERTRROB
(Unsuccessful re-closure at 400 kV line between Bina & Bhopal)
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23. FEEXRE
23.1. E%ESH

7?4’ YT TT 2N T D IEEMER GO EREAFMILTRROBY ThHh D, /o,
EEE Rl O FL I AARIT IS (Indian Standard) K O IEC (International Electrotechnical Commission)
X° IEEE S OEBMFEHEICHER L TV D

e 50 °C
EBAKIRE - 1 C
W - 95 %
SEERREE - 32 C
IKL : 50 H
RN 1,250 mm
Jil i 4% (Indian Standard) : 4 (47 m/s)
Mt L~L 03 G
232, %

MPPTCL D3ZFIEA » R & FERICEEE(L SN TR Y . AN SIE A>T D
SRESTNZIE, EAR. AR, EAEE, EEABET S N Y — EIEE & D, 220kV)>7(U\
132kV (X2 [AHEE IS S CTH Y . MPPTCL Tl 4 [MIEREEES £ Td 523, 400kV 1E 2
B EEEE £ TTH D,

F 72, 400 kV EEHROLEMBFHEREIEIL 400m, FR & OE/MEREXZNZ1 1,100m
L 100m EHESI TN D

X 2-5 400KV EEHREIE (£) & 132kV ZEREIE F)
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2-6 220KV EBEBAE (Jabalpur ZEFTFASKE)

F72. XK 2-7 1% 132kV 2EFEHR LILO (Line-In-Line-Out) D — 1 T, £ D8k A& L CTLED
FRESIZLILO & LTHE L7 b D Th D, RAFEICHHEED LILO EEREZLeh 7 7 my
=7 NIREEND,

2-7 132kV LILO £ E#
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MPPTCL DFEHER) 22 Sl s X & X 2-8 (2R T,

IWIAIKY DOUBLE CIRCUIT IIVIAZKY SINGLE CIRCUIT S8RV | JNE SINGLE & BOUBLE CIRCUIT

k..
2
FD-
45243
28038
BOO0
A000
F250 3230
T4Z5
G735
6310
5310
0200
235

: MPPTCL)

2-8 IEVEGREEAEEX

233, Kk

MPPTCL (3 B4 H60% B I E Toa M S O MUE 125 U 7= FEHERY 2 eI IR 2/ L TR 1 |
Z OFERER IR FHC SO TR SN D, £, BRSBTS CEBILME C, ULl
HE T,

— RN~ T 4 Y T T T2 MOB DA FRLEITA B LICEbLTEY | i
WITHTNTRBIZBREND AL, RICIFKRDEZWRIL - R L, B8k 25, 2ok, i
K oHm (kK Sm) I ARRERME CRE & L THIFRFTE R0, 20 FALCIEERS:
DB Z Z T e WE(LE O WIFF S LD, MPPTCL 1Z KA, ARFZHEITIIHIERED
M) 2RO ET S 72 <. ElmKkiiitr b EENTWWRNEDZ ETH S,

PLEDZ &t AREHEOGIE M S PERRIEERR & [AARIC MPPTCL DAFUERY 73 [BLHE LAl
ERETL2ONEY LSS,

6 RE B TR 1
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2-9 13 132kV KT 400k V X EBARD AR BRI TH %,

CL.

==

I | ?IHB LISOXI50X12
' b |

s by T CROITYR LFVEC
P L e
|| i
[f=f— |  man swenzayroe o
=
|!| 1 | AR MR CE S
E TORKING POINT ,IJ ET f B
1§ OF FODNBATION . fl__t_—_?'l?ﬂ . ]
: ==ami bl g
e — -r'i-r--- Laar an. 2 | S|
2 ] d | (BOTHRATS] g . '
i i~ Tise Bk R "1 o Lﬂ?‘:L
S A R e S e T (e e LT DR oL
.g l 1 |eeaw cowsmere {wro) | \ =
4650 2420
m 5090 F.fﬂ‘ S840
(Source: MPPTCL)
29 132kV SRR (£ : BB LH £ RAKFESBRR)
234, BWL

MPPTCL TIIAR— /LYy NUBGRIZIENNLZHEHA L TED . BRSO L OMIZ AR
DDLU BEEH LTV 5, BEER W LEEE IR - MR & & 1 3 £ 7213 2 # T, 70kN, 90kN,
120kN B OV 160kN 23\ U2NEE « EE RNV 5TV 5,

Porcelain

Phosphor Bronze/Stainless Steel

(Source: MPPTCL)
2-10 BEEH\NL
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23.5. Ek

2-11 132KV 230 LEEE

AL, BRI TR EER L L TED LILTW D, HfRiE, #ifhd - X4
£ U ## (Galvanized Steel Wire: GSW) Z BIfEfEH L Tk v | —¥ OPGW (Optical Ground Wire)

DEABIRD TV D,

* 29 EERBRLIEEER
400 kV ACSR Moose #3E (K
220 kV ACSR Zebra HUE({k
132 kV ACSR Panther HiiE{A

LB O AT LR A % 210 7T,
£ 2-10 EEBRARR

(Source: MPPTCL)

_

o

.. .Q
@2 @,

ACSR Moose ACSR Zebra ACSR Panther
AR 528.5 mm? 428.9 mm? 212.1 mm?
Wi T A RN 68.5 mm? 55.59 mm? 49.5 mm?
IR 597.0 mm? 484.5 mm? 261.6 mm?
AR 31.77 mm 28.62 mm 21.00 mm
PR 2,004 kg/km 1,621 kg/km 976 kg/km
mERIHT (200) 0.05552 ohm/km 0.06915 ohm/km 0.139 ohm/km
g/ I T Ay B 161.2 kN 130.32 kN 89.67 kN
AR 0.703x106 kg/cm? 69 GN/m? 80 GN/m?
0900
egotece
0520905

0///,/////4%/0 ..

i A o) //(é.{o

(A O

(Source: Technical Specification for Supply of Materials and Construction of 400 kV, 220 kV and 132
kV Transmission Lines of MPPTCL)
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23.6. HEEEERRL— b

AREHICBIT HEEROBGEMIT, K52 B O I L 7> T D, 771
Y7 K No. 17 &0 O OEERUTITIRK Tkm 55O FEETE T ASFET 5 A3,
MPPTCL O 35Aif FEAEH & SR X FRIC W EE 72 b O Tl T s 5,

F72, 77 m Y =7 b No. 10 D 132kV Mangaliya - Maharaxmi 25 85f# 1% Indore O FLHE Y
TN H D 72D V— MEREITITE R DB LI TH 575, BRI TOREERL— NI
SHEMTE O L — R TH Y . WEO T ot 2 LR UL, 4% MPPTCL (i TR
EEEBE L THEEHRLV— FOREILEZR > TV D TH D,

24, EBEE
24.1. EEHOIELRTE

£ 2-11 12, AFECBWHESND Y7 T e =y MeO EELABR M - EE2 77,
il % DB OFXGEHE. MPPTCL OIEER R BTG EEIZE STV D, BEF DK
FERF DOHEIE DPR (2R S 5 ZBBAT BRI EE DSV T WV 5, FAHIE DPR ORRERS,
INHOREE L ORFHEELEAN LN TND I L 2R LT,

#£2-11 uPzy bOFELBERE—ER

Sub- 2T EBLER %’é@gélﬁﬁf ng | HERA
prlff;:ct LR 247 B, FE| 400 | 220 | 132 | i [ha]
kV kV kV
1 Chhegaon BEE% AIS 4R(l(a)110{t\(/)r 125MVARx1 | 2 -
2 Super Corridor $1E% GIS 220/132kV 160MVAXx1 2 3.27
132/33kV 63MVAXx1 2
Pithampur BEE% AIS 2 -
4 Udaipura BEE% AIS | 220/132kV  160MVAX1 2 —
Chichli BEER AIS 2 —
5 Chhatarpur BEE% AIS 1 -
Tikamgarh BXE% AIS 1 =
6 Bina BEE% AIS 400/220kV ~ 315MVAXx1 2 —
7 Rewa BEER AIS 2 -
Sidhi BEE% AIS 2 =
Rewa UMSP BEE% AIS 4 =
9 Pati (Silawad) I AIS | 13233kV SOMVAXxI 1 4.00
Julwaniya BEE% AIS 1 -
10 Mahalaxmi ik AIS 132/33kV 63MVAxI 2 unknown
11 Shahpura #HEx AIS 132/33kV. 50MVAxI1 1 2.25
Julwaniya BEE% AIS 1
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12 Bhitarwr #ER AIS 132/33kV. 50MVAx1 1 2.25
Datiya BEER AIS 1

13 Mahwadia #ER AIS 132/33kV. 50MVAx1 2 5.00
Mugaliya Chhap | BEE% AIS 2

15 Madwas #ER AIS 132/33kV. 50MVAx1 1 3.30
Sidhi BRE% AIS 1

16 Dheemarkheda % AIS 132/33kV. 50MVAx1 1 2.25
Panagar BEER AIS 1

17 Orchha #E% AIS 132/33kV ~ 50MVAx1 1 3.00
Prithvipur BXE% AIS 1

18 Atraila &% AIS 132/33kV 50MVAx1 1 4.00
Sirmour BEER AIS 1

19 Tendukheda HE% AIS 132/33kV. 50MVAx1 1 3.82
Udaipura BEER% AIS 1

20 Gormi #E% AIS 132/33kV 50MVAx1 1 2.25
Gohad BEE% AIS 1

21 Suthaliya HE% AIS 132/33kV. 50MVAXx1 1 3.28
Narsinghgarh BEE% AIS 1

22 Unchhera #HER AIS 132/33kV. 50MVAx1 2 6.25

23 Sinhawal % AIS 132/33kV. 50MVAXx1 1 | unknown
Sidhi BEER AIS 1

24 Chachoda #HER AIS 132/33kV. 50MVAx1 1 | unknown
Rajgarg(B) BEER AIS 1

25 Maneri =% AIS 1
Mandla BEE% AIS 1

26 (Sjilgﬁi‘pur) BEEZ AIS | 220/33kV 50MVAx2

27 Hoshangabad BEE% AIS 220/132kV. - 160MVAXx1

28 Barwaha BEER AIS | 220/132kV  160MVAXx1

29 Betma BEE% AIS 132/33kV. 50MVAx1

30 Khirkiya BRER AIS 132/33kV. 50MVAx1

31 Amla BEER AIS 132/33kV.~ 50MVAXxI1

32 Tejgarh BEE% AIS 132/33kV. 50MVAx1

33 Satwas BRER AIS 132/33kV. 50MVAXx1

34 Sitamau BEE% AIS 132/33kV 50MVAx1

35 Baroda BRER AIS 132/33kV. 50MVAXx1

36 Amrawadkhurd BEE% AIS 132/33kV 50MVAx1

B 20 | 36
o | MEBERA
BER% AIS 36 ’

29

(Source: DPR)



242, ZEEFTRIABER

MPPTCL DZEEFTaR I DFEAR & 72 2B ORFERIT, RAREEISC T, £ 2-12F8
FOK 2-12 1R TR T RERA L TV D, 2 b OREERITA » REWNE L OEERR
b e b O TH Y | FEEOREILR W,

# 2-12 MPPTCL OEELEEBRTRHRRER

400KV R 1.5 BRI A
(2 EERHR - ORI )
220KV RE#R 2 EERHR - DR RE G
(R - BIRRRERR 7 20) ™
132kV. 33kV fhfR FREBR - OV EK

T, ZREFTHHA R 2 EORIKIDN 5 D5 PN S D 2 L0 b 5,

ERS1 EZ51 3 BHR 1

R

| R
T ﬁi q{
PRI

NN

4

N\

BT EX 27

1

1

N

3

#®2
(@) R « UPBERR G (o) 2 EERR - U7X (d) 1.5 ERER T
2-12 ZEFTRRRER

243. EEPZ A7 (AIS/GIS)

ARHFET GIS ZHMT 25 2 12OV T MPPTCL (RS L7z, AHHETIE, i
L, S%OMHEDOTDO+53 72 HHEER D L7 7 127 No.2 @ 220kV Super
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Corridor Z2FEFTIC GIS ZERM L, £ DOMOFEREBINZ DWW TIMEREL D AIS 238 S
%o —HRIZ GIS IZiX, AIS LV MG/ N CTE B 2 & BHFEI A2 < RSF - RN
BIATZ DR EDRENH D — T, @ERIAMIAIS D2 HFUEERSL, ~FT 4F 7
FT7 v aTIE, TR A RE @ EEFTHMOBRIEZS THDHZ Lok,
Fegt o 2 NI OBLEN S AIS 2T 5 MPPTCL @ 5#HI RS ThH 5, 2B, andoFk
2-11IZIE AFEOY Ty =/ MEOEBFFTAMERE LG LT TREE L T\ D, FLE
AT R FE L. MPPTCL OBERZ BT Ofife 36 L O B ARENOEEITERE L5 LT
HLHEHETHD,

I T, AIS, GISEEFTE b, FEAMER - BIPMEES O ERIEEIS TR IE DK
Fhé7eoTuns, MPPTCL TIIBERR AIS ZBATIZHB W ClRIERDO BAMELE 28 H L CRIEZ
CHEASINTEY, £724E MPPTCL & L THH#IEHA L5 GISIZOWWTH, AIS KD §
IBRBE OB E Z T I VBB TH D 2 LD, BURRGETH D LRI S D,

244, ZEEMEER

B E B OMERIL, EEEHE TH D IEC B L O > RENEEO IS ICHERLL 7=
B iiEZEIND, 209 b IS L, IEC It/ S iic A » ROERNBE THY | NE
(34 IEC ICHERL L 7= 1 D TH D, MPPTCL CIIEEHEMICEHH SN TV A HEETH Y | &
M ERBDORIEIT RN E B Z DD, i, AA TlL, 24.8 Sl 4 %5 v PEikias
OB AT, BRSO TV RN 2R L TV D, 728, BARDEE R
— N — % BT EEA R A B A — 1 — CHIULIEC IR - TR FRETH H T LD,
AARBESAOBLRN D B RFEORMBEILR W,

245 EEaAR

ARFEEICBT D EELEROREIL, LLFOMEEREOFIND | AT S RICE S FE
EAEBLUZURRENBEIN TS, 2 CHEEREIT. 12 FEO CEA BNED DA
B = RTHY, A2 FEIZBWCIRYRBEHIETHD,

7 MPPTCL 75 ORI & B0 12 KX A EEHER 2 2B O mFEIILL T O Y, i L OELHIGEHE
BIZT, TNHDOEEFTOMMELEN R THDL Z & 2R LT,
400kV AIS (400kV-8 [AI##, 220kV-26, 132k V-15, 33kV-8) : 500m x 380m = 19.0ha
220kV AIS (220kV-8 [, 132kV-15, 33kV-16) : 250m x 256m = 6.40ha
132kV AIS  (132kV-6 [Al#, 33kV-8) : 150m x 150m = 2.25ha
RCERREUE, R TREIRE. RS ARG, BEGEAS, B VT RIS L 5 Te,

8 A D, 220/132kV AIS [IZAHY 45, 275/154kV AIS CTHTELEIFE 4ha F2 . GIS O3
A3 1-2ha FEEE
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o 400/220kV TR 315MVA
o 220/132kV IR 160, 100MVA
e 220/33kV, 132/33kV £S5 © 63, 50MVA

2.4.6. EEMGIH L OERRE

ZEEEPTRERR D D & H S5 EERROBIFREIT, 220kV, 132kV (220 Tk, AL R
FHE D & LT 72 O BB S D, BLERFEM O 33kV 51H L 0220 T,
—f%IZ SOMVA ZBJEERIZOWTIE 4 [Bl#E, 63MVA IZ DWW TIE 6 [mIFE =R Ic 5| 2 H &
%o

2.4.7. EWrEEE

BEWIES ORI W CEBE R TE L 72 2 ERERERMIL. 5% 0 RMILRE X OB E
MPPTCL |Z T30 SN AT RIS &, ITOMEPBEH I TWS,

o 400kV iEMrEs:  40.0kA
o 220kV iEMrEs:  40.0kA
o 132kV HEHiZR:  31.0kA

248, BEak BRI

AT, AFEEICBOCRIE S LD FEEAERM LR T 2720, BEREERFT OB
82T > 7=, 132kV AIS D F%{i1E. Crompton Greaves, Bharath Heavy Electrical Limited (BHEL)
RSN, (R BEARBILRIL ABB, Alstom/Areva DWW A > REFEOKGR N ZNZENE
HEhTnbd, £72, MPPTCL b ORI ERVIC X 5 &, EEARLEEHIL. Crompton
Greaves, BHEL, ABB., Siemens OB HPF AN LB L THRHSNLTWVWD EDZ ETH
%o KERE~D B AR OB ANFEHT D720 H, AlElFERE L7z 220kV Jabalpur 2 EATIZE
W, 2B 220k EEAERR (1966 4-8) | HUZER D 220kV 7 4 VX VAR
L—= - NDMFAE LTz, BEMETIEICE LT MPPTCL 1% A — 7 — I ZRFBEDIRAF 1372 <
A AFLOFERICE S TR ABREL TV DT Th D,

AEREICHET LI ABRGOTEZK 2-13 N5 2-25 ([Z737, 4RO B HEHA THRE
LIEBEENMEIEAETHLN, BA GIS IZOWTIEH RO = AbE OR LT,
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2-14 =ZEEHEHL 220/132kV, 40MVA X 3 BFEZEESE (Jabalpur 220kV Z£EFT)
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2-16 220KV EEARTH L3{E (Jabalpur 220kV ZERT)
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L1

)

fi§ (Marhotal 132kV Z%&

L

2-17 132kV EEHEFIHL

LB

% (Marhotal 132kV

2-18 33kV EEARSIHL
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2-19 HlE=S8L (Jabalpur 220kV ZEEFY)

2-20 fHlEESMEL (Tejgarh 132kV Z2ERT)
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2-22 ZEFT SCADA ¥ 27 A (Jabalpur 220kV ZEEFT)
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2-23 HEZEHRI220kV EEMREE Ry == b (Jabalpur 220kV ZEFT)
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2-25 500KV B4; GIS ZEFT GREEN)

39



25. $770o ) MERIEE

AKFHETIEZ, V772 =2 k No.2 ® Super Corridor HaxAEMB LY, 7 7ev=
7 b No.32 @ 132kV Tejgarh BEEx 2 & T (EREFREER) DY A #2417 > 72, Super Corridor
ZEFEPTIZ DV TIZ, MPPTCL 23MRBROD 72\ GIS BB &2 %I 577 ny=2s v ThoH
72, AN TRIERET OIERR 2 38R LTz,

25.1. 77w =7 | No2 Super Corridor #ax 28 BT

FRIEEINX. ~T 4 Y7772 2N KOE T TH 5 Indore (TN E T 5, BIAEITARPEZ
TH DN, SHBBETRHBIIRPESE - MR SN DRIEDNH D2, 2-26 KO
2-27 \ZJAD IR O B RN A 9, 4 2-26 158 Y | @8 B 75m 0 Super Corridor (27
ST, HHFTRWEATRINDIPEGET Y 7B INDHEETH D, E7-. Super Corridor
ZFEATITITIZRT IT AR % D Tata Consultancy Services, Infosys 23 H#EH TETH 5,

Super Corridor
(yellow line)

Commercial area
(dark blue part)

7 Proposed land for
Super Corridor S/S
(red part)

g 171
'

FRERPRiTiQg

i

i

il

-
{ I,;

BRORERRROORRRERERRER0O000

i
iy

(Source: MPPTCL)
X 2-26 Super Corridor HUHEAZSFHBEIXE (JAIHR)

% http://www.supercorridor.in/
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S 4
— 45 M. WIDE - F| & 7/ =
S e -MASTZR PLAN Fgap © A=
f“_";r—-kl-:yﬁ— i
| R

————

BT

i ' r 30m wide master
' 1& : | ol plan road
I;. T ¥ Vil (blue line)
M oz | & |
e _ - )
A" r*:-‘ﬁ,ﬁiu V/®
|
' z
| Proposed land for
Super Corridor Super Corridor S/
75m wide road (red part)

(Source: MPPTCL)

2-27 Super Corridor HURBE R ETEIK A (FEAH)

Super Corridor 28R HIC, i1 155m OB OZBFT M AR S AL TWD (X
2-28, X 2-29 Zf1), MPPTCL IZ X% &, [FIZBEATIE. HHIE 220kV 2 [EIFE, 132kV 4 Bl

(N 2 [EBIETAI) ORBEMRSI & A, L OV6 B 33kV BLESRS | H L O Of%EE CHEdEE
BES D08, FERENCITZBAG S OB HIBAFEPH 2 - (EEHIXK OBHSEIC L 0 | MG de D FFEN TN
WZHIN 2 REMED D D, EEFTZ GIS A 7 & 352 LT, FERFEIMRXOFENZIE L
TG OEBEMAIE L OO A=A+ T 52 LN TE 5, AT,
MPPTCL 75 B & Bt o 72 _ERRRMIC S & GIS BEATOME SRR 21TV, A% ESELE A FH
RN & 2R Lz, EoBEHRGERRIL. HE 75m O#SBERK ) HIEE 30m O
7 AERIZE D H IR SN DE T E S 2o T Y, LHEICEL COAERFEDOR
TG AEN Z B RIEIT eV & b s,
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220m

e ——

2-28 Super Corridor ZEFTAMIER
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220/132kV ZEESS
Q& +1 B

« 185m __, [ ] < 21.0m >
A s
12.5m 10.0m
. 220kV GIS [] I 132kV GIS

N N

132/33kV ZJEL
I fH = QH +1 E5fFkH)

220.0m

33kV AIS

(Source: JICA Study Team)
2-29 Super Corridor ZEFT LA 7V b

X 229 DL A 77 MERRIZHT- > Tid. MPPTCL DML L HED » 2. UL FIC Rt

HEMEBRH Lz, oB. RABICBITA LA T 7 MIBEEL~VORLE TH Y . Fhin B
TiX, LV EEMARREHSMICES%, MPPTCL F7/-13a WL Z v ME X AHEARELE O
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B ARAIRTH D,

(1) —xFEIE
- GIS #HERT
- XELETNRGE

- REGATRE

45C

(2) 220kV GIS ffEk (FH 7HE GIS)
- Bl S
PWER 220kV XM ZIAALA -
220/132kV ZE#=5IH LA -

REBRPCSY « GHAA
- RERMAERK - 2 ERERR DT
- ERIEEERCEST 0 S — T

220kV 3 XV 132kV (T B GIS %

1,000m Z#8 % 72 N2 &

2 [F]fR
2 [F]fR
1 [m]R

# 2-13 Super Corridor ZERTIZEIT 5 220kV GIS DR EHIARSEM:

TE R R 220 kV

TE K& T IRF FR 2,000A

TE RS 50 Hz

TE R HE KT FE 40 kA (1 sec.)

bt L FEA UV A 1,050kV
P AN S 460 kV

TERS SFe 7 AJE (at 20°C, in abs.) 0.70 MPa

KT 2R R s ViV

W ge -« B2 M BH PE 2R b KRVAC KISV

T 42 M1 BH PR 2 R R BEh R K
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Coble Feeder—2 Coble Feeder—1

Py Py
v
8 a3
s o2
H-ES
! DS Bus_Couple . DS
wikY® ‘ wisY®
H n
berz cr2 b
6B 608 608
(25004) (1 (31500) (25004) (]
Voo
e e i i o
M-ES M-ES | M-ES DS °|DS M-S
ik e i firs
|DS 105 |os |05 105 |Ds
X | Bav4 | vz BAY! B3 |
- 108 108 J . RS
| "
N-£5 ! ha M-S
-ES ' H-ES
D
CTi T
GCB o]
(25008) U (25004) []
2 2
D
—— i
H-E5 H-E5
W CABLE HEAD W CABLE HEAD
X=MER~1 X-MER=1
TEOMVA TEONVA
22013260 220/1370

(Source: JICA Study Team)
2-30 Super Corridor Z2EHT 220kVGIS D BLERFEHRK]

(3) 132kV GIS ffEk (=tH—%5 GIS)

- Bl 9 [l
NRR 132kV BT EAAL A - 4 [Elk - CPOiIEl#E 2 B2 & Te)
220/132kV ZEZESIH LA - 2 [El#
132/33kV ZEgaIHH LA - 2 [El#
RERRIX S - FHALA 1 [El#
- BBOAERL 2 HREHR A

- EREEEERERT . r— T VR
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# 2-14  Super Corridor ZEFTIZEIT 5 132kV GIS OB FHARSEMF
TEFE BT 132 kV
TE G T ISF ER T 2,000A
TEHE SRR 50 Hz
TE R LEWT EE I 31.5 kA (1 sec.)
bt L L EA UL AL 1,050 kV

P FH JE1 5 460 kV

TE#E SFe 7 AJE (at 20°C, in abs.) 0.70 MPa
TR R R EAEAE A VE-v
Wil as - £ H R PA RS 3 frE s AT
e 42 B PR SR R A BE AR IEE

FUTURE
220/132kV, 160MVA XMER-1

CABLE HEAD

220/132kV, T60MVA XMER-1

CABLE HEAD

FUTURE

132/33kV, 63MVA XMER

CABLE HEAD

132/33kV, 63MVA XMER

CABLE HEAD

Bus Coupler
I I | I
d H-ES H-ES
o2
cT2 CT2 c12 T2
[1 25004
]
504 VT3¢) J0A uy
o )
e et d y cT1 cn
ES ES ES ES ES ES
= = = g i L 0Ly, = =
DS us] DS DSI D8 DSI H-E5 Ds ns[ DS nsl
DS [ DS DS l DS _"'Es|. DS ] 0s DS [ DS
—u el " —{u —n
ES 33 ES ES
Al o ViGe) o o
20004, 20004 20004, 20004,
B 68 GCB 6CB
q [} q
T2 cT2 lar) cr2
s g ' £ I g I
@ s /0 s /0 s @ s
s 1FDs +& e ll}—@H—@ H-Es \I}—@H’-@ H-ES .|&H@
VT(3a) VI3g) VI3g) VI 3a)

v

CABLE FEEDER-1
FUTURE

V

CABLE FEEDER-2

FUTURE

V

CABLE FEEDER-1

v

CABLE FEEDER-2

(Source: JICA Study Team)
2-31 Super Corridor ZEFT 132kVGIS O BLBRFERRIX
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EEMCEL L, ¥4 MNEEROE TV U ZICL b e, 7 7a Yo7 FNo2 ICEE
#1% Super Corridor ZEFTIZ1H %2 9% 220kV Pithampur — Super Corridor 5 & 132kV LILO
Indore (Jetpura) — Depalpur (5 FEAR DO 4 BIFETERRICIX, — XM OSF & L CHE H
FEZ VY PR 28R RESICBGR T2 TE Th D, KK Super Corridor 22 T T D
FHE ARV — N OBE Z T,

— 400KV Pithampur S/S 4 FRGEES | - EEB 132KV Inde
e ey
Super Corridor S/S ¥ EHf :

— o
Birr st 192KV v+

2-32  Super Corridor ZEFTTL DEEMH/L— b

252, V7 7u =7 b No.32 Tejgarh Z2EAT (28 Eg5HRY

[FZSERTIX, JICA 72—X 1 7ny =/ NCTHEXINTEEBNTH D, HkTREOZH
REORTFREN TS Z &b, 132kV/33kV S0MVA O [Fdn%z | REERT 5, 8,
MPPTCL DFEHER 72 R BT FHI BT, FER DRSS R (T 2 72 A~ — R I LHEfR S 4
TV, FZEBFNCBNTSH, K 233 27180, BERRAEZR ORI A EARIER A ~— A
PHERSNTEY  MEET Y 7 HIR MR LHEEIES Th D, £io. RIUBEZROMRARLE
WL TIX, 77 B RERD D EEHRIEANIEICE S L— MIEF L R 2SI A b
2o T, FRkRHI T TIC 1 BOEESRPA SV TI Y | HYERIRF O 28wl |2 SR 7
WV B, A NRERFOE T U U TR D & KIEEARER IS RN T 7 RER O TR
ML 72550, 2 77 X2 —IC L VERILEMTbb D L ThD, W,
MPPTCL O[FfE LHFIZI Tl EEATIIBEFE R OUTLICERE S 4L, JE IR OB IE
INSWZ LD BHORIGZRIGIM THRIEDJRRK L 725 Z L3RV B R HiLD,
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111 T
BERAE FE 43 00 LRI (R
KRR SR 8 A~ — 2 A

2-33 Tejgarh ZEFEEIHERAR—R

26. BEEROZ LM

DPR DOFELFERIL. BHIHEEI TH 5 MPERC DFBW T % 6EM « ZEME D BMFEIC
ESEEEISNATWS, T, MPPTCL D@ OHF¥EFEFIETH Y . MPERC O Hiffi#
3. BEOZMAGICESEBELTTHTINTNDZ E0D, ZY Tl E ST
HEEZLND,

AFETIE, EFEHMER MK EL MR T 2720, 4 > FENOfINO T vy =7 &
DaR AT, R 2-15 | ;uaﬁ%@; TR Mg A K 2-16 ICE B A M
BaEZTNEhRT, Ml - EEICL > TUESLSXEH L0, BIEFOF Y v FMNEELL
(mﬁa)ﬂﬁmLTW5%%$ﬁ&whbf DB I A NI 10%~T70%m < . AFE
FERRITHD 40% VK HETH D, iBE 5 EO WM EFR (7.8%0) 2#ET DL, HER
HHIZBI L Cid, M & OFFEN S b RN K ETH DL EEZLND,

10 JICA, 2015-16 /% MfERFEERE (1 F)
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F 2-15 XEREF X b

2 [ElR AR % [INR Lakhs/km]
BE —_— OPTCL TANTRANSCO
(2014 45 Eifh) (2011 4=EAffh)
400 kV 197.0 130.0 183.9
220 kV/230kV 92.9 61.5 64.5
132 kV/110kV 67.9 41.5 39.8

(Source: DPR & T} JICA Study Team 7 )

F 2-16 ZEMIEAM LR

" FEES B [INR Lakhs]
an . OPTCL
AR (2014 4 Hi{fh)
160MVA 220/132/33kV 25 £ 54 771.5 536.3
63MVA 132 /33kV ZJE 2 4429 262.4
220kV A AW ER 22.1 13.1
132kV 7 AJEWT 2 9.4 6.0
33kV H AR 3.0 2.0

(Source: DPR & T} JICA Study Team 7 )

723 MPPTCL T & » COFHE M T 5 LL-ACSR., GIS (289 %, MPPTCL THI|H Al e
B R I3AFE L2, 2305 O IZ DWW T, T IZ € MPPTCL O ERIEARIZ S & |
AREZEICHEEY 21TV, FEEXEEIToT,

27. BEREBE~ADER

YT AT T ITT U aMTERO AAAEENER L TS, AR R, Bridgestone
India Pvt. Ltd.i%. Indore H > Pithampur 220 kV ZZFEFTD 132 kV R O EBEE /) 2 258
LTRY, TORKHE/NIESMW T, bo b b RERFHEZ THHEEZLND, THITK
V) "C, Panasonic India Pvt. Ltd.23[F] U Pithampur 220 kV Z2EFT D 33 kV &R (Novino feeder)
I L T 0 . ZZKEIIIE 500 kVA Th D, EOMO KM R THEEZIIMR TE eh o
7=

AKFEEDOYT77a Y=/ b No.2 1 Bl 2 FERIZE N ZMAGT 2 72D O EFT O B
DIEBROHER T FETH D70, KEHEOERMIZ MO A REEOENEEEOM LIZH
BRLCW5D, 7 7e Y= | No.2 DEIOEZHEKZK 2-34 (27,
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Ta.6

7.6

30.9
11.7
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30.9

321114
JHAR-21
I
- |0
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4
322091
PITHPUR-II-2
Vo 138.0
ils
322083
PITHAMPUR-2
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324026
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322029
PITHM-42

i0

95.3

BT FuT =7 b No2 fEDESFHE

321022 al s
INDORE())-21 1 LI R
[ Nl <2
|~ o) ) & ﬁJ 32
s | Pf MANGI
R
AR
aly Sfa 132
HEEIE
2318 sl e
sle s AR
glz e £ 321024
N~ <
INDOR(CH)-1 g‘f :‘.ﬁ 135.0
I A,
a ole|s 1365 o~
X8 wls 1370
i
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) 53
9 | 5419
£ SATYA fAI-1
.9
0’89 —
2203
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=
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=
9 i)
i i
208 | | . i
X, ) © ]
INDORSZI21 it s glte|3 =
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\
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BI3E BEXRRAFELURTO1—)

3.1, MR DR

Fhtat RS> MPPTCL (IA4E & BIG 3T H AL S 4V HEEBITBUER 5,000 A TH D,
FERRAAHIX 2 B 3-1 12R T, AREHEL G, EEERM ORI MPPTCL AtLOFHE - 5%
F1#B8MY (Planning & Design) 7%, #ZE(IALEDOFEEFM (Procurement) 23N ZENAHY T 5,
Ay NI XA—REHO T Y 2y NERIT, BEEEEF M (Extra High Tension
Construction: EHT-Construction) 23fH9° %,

CHAIRMAN D Project-related section

MANAGING

DIRECTOR

COMPANY
SECRETARY

INTERM AL
ALIDIT

DIRECTOR
TECHNICAL
A E
. CE
[ ECICRA) EDHAR) {PLG. & DSGN.) (CORPORATE AFFAIRS)
CE i i CHIEF FINAMNCE ACE
[(TRAN S-STORE}J EE{stnr) [ OFFICER ) {CIVIL-TRANS. )
- - - CE CE
[ CE [TAL) FE [EHT M) [PROC UREMENT) {EHT-COMSTN. )
|
T&C Circle 400kV 575 Circle (" EHT-MAINT. ) EHT-CONST. EHT-CONST.
Bhopal T Bhopal Circle Circle || Circle
{05 Neo. Dn.) {03 No. Dn.} Jabalpur Jabalpur Ujjain
02 No. Dn. 05 Mo, Dn.)* 01 No. Dn.
(" T&C Circle 400KV S/S Circle o ) { M AN )
Indore M Magda " EHT-MAINT. " EHT-CONST. EHT-CONST.
{05 Mo. Dn.) {03 Mo. Dn.) Circle Circle ]| Circle
(" T&C Circle 300kV /5 Circle Bhopal e Guealior
Jabalpur L] Khndwa \_ {02 No.Dnj {04 Nea. Dn.) \__ {03 No.Dnj
\__(04 No. Dn,) (02 No.Dn) ) EHT-MAINT. EHT-CONST.
400Ky /5 Circle 400KV §/5 Circle | || Circle Circle |
Seoni HH Bina Indaore Indore
\__ {02 No.Dn) | {01 Mo.Dn.) | {02 MNo.Dn.) {05 Mo. Dn.}*
T&C Circle T&C Circle
Satna M Gwalior s > .
(03 No. Dn.) (05 No.Dn) including Trans store and workshop
I . Dn. . Dn.
" T&ccircle TEC Circle ) ED: E)fecutlva.a Director
Uiiai CE Chief Engineer
ljjain - Sagar . . .
{03 No. Dn.) {02 No. Dn.} ACE: Additional Chief Engineer

(Source: MPPTCL)
X 3-1 MPPTCL &
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Bl gEpr s LT, Ainko@ v . EHT &R, EHT /57, T&C O 3 OV — 27 L3
Lo ZY—27 VOBEEREIIN 3-2 O Thbd, £lo, RFEEEMSEOEE - MRS
%, RS AT (Extra High Tension Maintenance & Inspection: EHT-M&I) 234245
o

CE (T&C) CE (EHT-ME&I) CE {EHT-CONSTN.} ‘
b
(" T&CCirde ) | (400kvS/s drcle ) (" EnT-mainT. ) (" EHT-CONST. \
Bhopal Bhopal Circle Circle
E-067 — E-052 Jabalpur Jabalpur
T-167 T-096 E-011 N E-031
\_ o079 J |\  oe32 T-209 T-098
04029 \ 0-013 /
(" T&CCirde a00kvs/s drcle ) pre———==1
Indore Nagda EHT-MAINT. | (" EHT-CONST.
E-071 1 E-035 Circle Circle
T-189 T-112 Indore . Bhopal
0053 1N 002 E-012 E-027
(" Taccirde ) | ((a00kvs/s drcle) I,ﬂﬁ \ ;Ei )
labalpur Khndwa [~——]
Sl T Ed EHT-MAINT. EHT-CONST.
T-228 T-084 Circle Circle
\___0-054 )\ 0015 ) Bhopal Indore
(" Taccirde | (300kvs/s drcle) o e
Satna Bina 0030 0-050
E-043 1 E-023 s
T80 Tl (" EHT-CONST.
\_ 0-046 0018 Circla
¢ T&ccirde ) | ((200kvs/s dircle o E“;J';
Ujjain Seoni T:[Ml
E-044 — E-037 i
T-163 T-106 —
0-042 \_ 0025 ) T EHTCoNST. )
( T&C Circle Clrcl.e
Sagar L Gwalior
) | E-023
i T-085
. o024 ) \__ 0035 J
( T&C Circle
Gwalior E: Engineers
E-043 — T: Technical Staffs
T-61 0: Others (Ministrial & Accounts)
\ 0-144 )

(Source: MPPTCL)
X 32 £V —INVOEBEE
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MPPTCL ® 2017 &£ COEEFHBE ZFE 3-1 1277, £F D CLASS-I. II, III. IVIZZFh

Ziu, fF = Engineer, Engineer, Junior Engineer, Technical Staff (2
RIS O B O, SCADA HAIZHE S BB & |

,ﬂ:‘/ﬁl_m “—%éz))\

IV OBEEHELTOL FETHB 2 LIC LB LD Th 5,

#F 3-1 20174F%THO MPPTCL ODEE

SIET D, ERIICED
A4 EIZ CLASS-II &

FHE

AR ON 31/05/2014

CLASS | CE(EHT Const) | CE (EHT-Md&I) CE (T&C) Total
CLASE-I 29 13 g0 122
CLASS-II a3 38 154 283
CLARS-III 363 145 1455 1943
CLASE-IV 444 413 55 1812

Tatal 29 a0z 2644 4180
AS O 3170372015

CLASS | CE(EHT Const) | CE (EHT-M&D CE (T&D) Total
CLASE-I 29 13 g0 122
CLASS-II a3 Kiil 154 283
CLARS-III 363 145 1455 1943
CLASS-IV 452 419 g9 1840

Tatal EET) A13 2658 4208
AS O 3170372016

CLASS | CE(EHT Const) | CE (EHT-M&ID) CE (T&C) Taotal
CLASE-I 2k 12 2 116
CLASS-II a1 34 147 272
CLASS-III 332 128 1386 1846
CLASE-TIV 433 404 az0 1767

Total B33 578 25410 4001
AZ OM 310352017

CLASS | CE(EHT Const) | CE (EHT-Md&I) CE (T&C) Total
CLASE-I 26 11 74 111
CLASS-II a4 33 144 261
CLARS-III 285 104 1247 1636
CLASE-IV 415 385 876 1676

Total 10 533 2341 3684
(Source: MPPTCL)
MPPTCL /X, 2N FE CHLCESIC L Bk Q{%&Wﬁ#ﬁ@?f& 59 UAREZE L FRIBELO JICA

T7x—X17uYx2 FRONADB 25D ANE &I &

X723,

fArdL & THIELE

Al nEEZ NS,

FEOMBEITHE S TUV2RYY,

" EZE> ADB FHEOME LI T D@ v
(1) Madhya Pradesh Power Sector Development Program, Loans 1869, fit5-%48 USD 200 million,
HGEHE 2001. http://www.adb.org/documents/india-madhya-pradesh-power-sector-development-

S‘éﬁﬂﬁﬂ% B DHE

RN E A EE LT
IZBW T, R

program-loans-1868-1869

(2) Madhya Pradesh Power Sector Investment Program, Loans 2323/2346, fit5-%44 USD 250 million,

KRG 2007.

http://www.adb.org/projects/32298-023/main, http://www.adb.org/projects/32298-043/main
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3.2. BEEMRMAH

B 3-312, ARFEEOEMKSZ 7R3, FHiERTO MPPTCL W O FEAGE FF 4 GHl) « 5% FHH
B, HEARERRES, i LERAZBRMEN TN Y T 5, @ERBEOLLTICILS
DOHIRIY T SN AN S 0 | TNENOEMMANEEEST 2 THEBH AR YT 5, LIk
O7aY =y NMEBERIIX, MPPTCL O — )72 THEMMAEH TH L & L Hic, JICA 7 =
— X1 ey FERBROERITH Y BUED L ZARERRBBEITFRAEL TRV L&
D FEICHEIT /N EEZ BN D,

Managing Director

Chief Engineer Chief Engineer Chief Engineer
(FTE- 851 (F83%) (BEEER)
Engineers Engineers Engineers Engineers Engineers
(Circle Jabalpur) (Circle Bhopal) (Circle Indore) (Circle Ujjain) (Circle Gwalior)

(Source: JICA Study Team)
3-3 EEERAH

AP g s FORMIZOWTIE, BAFEANICE L TiZ, MPPTCLIXJICA 7 =—X 17
0y =l NMEORBRND L Z LG, BTSN ER, £7o, Fidiio LL-ACSR IZBA L T
(X, FHEE - EA BRI GER RIS E RN s, a2 NERIFARE L E
z bbb, )i, GISIZEAL Tk, MPPTCLIZEBWTHHEICEAIND Z L6, GIS 0%
ARG IS S BEFTRREHEAE, EPC 2> N T 7 ¥ — ORI, MR BRI LR
DY =a T VOREIEDL ALY VZ s SORAPRIERLELZEZ bND, L LR
5. AFREMRFIZBWTIE, MPPTCL & LTIk, FAEMNEMMAR A & CORGH N AER
EPC I THHZ L, EHLEO~=a2 7 VEOEHEIIA — T — DY R— N Z2Z T R2R 5
MPPTCL HE CHREMREEEZEXTND I D, TP Z s MIREEFEREL, a4
NV S OBERIZET D im&ﬂoto*%@%%ﬁ%gf%é

R T OB B, Ak i@ ) MPPTCL O 5 7% 2% Indore, Bhopal, Jabalpur, Ujjain,
Gwalior ® 5 fETH VY, 7 a7 NBMILETDHZY TOK—27 V3 Y35, 5
FrOfEEERFOH S =Y 7IIX 3-4 D@D ThHD,
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wflliafrul  DHAR

UTTAR PRADESH *

CHHATTISGARH

EHARGONT gaasiwa 5

PVREST MIMAR: (s T NinaRs HARD
Earveant : Fhaigores

*Ehandhed

WAL AGHAT

G A NPUR
& o fur g

(Source: MPPTCL)
34 @BmEERERY— 7 VHUKX S

AENYT—

PR DOEAIEHNAE N, HHEITOTAT, MR, AR A B)%2 L C MPPTCL & Wik
AT TR, RROHEEAK 3-5 BLOE 3212737 8 Ny Fr—IIipBl+ 52 L TH
B L7, %, MPPTCL IR\ 2B FEEDa b T 7 Z =L, M Tk, Haamilis
FOFEERZMZEL, N =T T Tnd, KRFEIZBWTEL, Znbiam
Z. FHEINCTHDL GIS #EBE L., LITOB X ISy r—r v Iz,

GIS Z#HT 567 m Y=/ MIOWTIL, IEEBEEEBZH Ny r—I230F, GISIZ
DWTIZEPC 2> b T 7 X —DISALA AIRE & T 5,

PRI DR BRZIE MPPTCL H & 3 aXat 21TV, 2 M7 7 X =3 « i L
1TO88% &5,

ISR 220kV, 132kV 4525 £ 4%, LL-ACSR, ACSR REHEHRCEI LTk, MPPTCL 7%
EHEA—D—IOREL, 2 NI 7 XK T D HRE L5,

LL-ACSR & ACSR ITISALAEN IR D Z ENBZ HNDL T ENnb, By Fr—I25
T 5%,
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o EIEARMEIZOWTIE, A—I—DET A L DOF ¥ /T 4 HBRE L, 220kV &

132kV D 2 DD /8 Ir—I2450T 5,
EEERIT DM, AL 400kV OV T Ta T
MIKBENRROENDZ LD, EELEEETI DOy Tr—V LT 5,

o  FNor—VOHEHBEIT, MPPTCL HEUNCEH T 5 X 9, MPPTCL Difd
DLFERFFLEMOL LT, FLRETERWHEIEE T2, 723, MPPTCLIZ L D &
SRR FREE D R A — X Rs.60~T0Crores () 12 B ~14 &) . KB/ THE
T Rs.250Crores (9 50 €M) TH 5,

%

MPPTCL
AR
R
EPCEAY FE - BRI W - BREN FE - BREN
___________ 1 |___________| |_____-_____| |___________| |________| |________|
'L ' ' 1 [N 1
] . 2 1 1 1 1 220kV
wrcmamas || o B CHEREE |1 - Tomasi || me - THmRat ||| Acs ’ Vo e ’ !
GISEERT 1 1 BB 1 BB —A— e
¢ bl mvzem | EE h @R L oo
Sl 11 S [ | Lo 1
[ . 1! ‘ [ . 1
1 I( [ [ 1 |m——————— e
wsA—r—xo || | #wBi-r—xe || #BA—r—ke )| | 8Bi-v—xr ! | L
THEmALE | |  TIEARSH || IFmASE || IWWARE |  iiacse |1 1 by
EERT 11| (ACSRROEESHE |1 || (ACSRILL-ACSRIZ || | (BEER 1 1 Rt 1 1 s
MPPTCLMHXA) | | :\ MPPTCLIHXAE) ! : MPPTCLAHXA) || : MPPTCLHXA#) )1 : : : A—d—
[ A R sLoT----——_.! T
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K32 RNyF—UR

Subproject NAME OF LINE WORKS Line Work New/Upgrading Substation Work Feeder Bay Extension Total Cost [INR Lakhs] Procurement Package
Route No ACSR/ 220kV 132kV 4 5
Substation Name, Capacity & Name of Sub- .| Transmission | LL-ACSR . Transformer | Transformer | Feeder Bay 1 2 3 6 7 8
Li“g'h LAY Associated Feeder Bays €H station B"f Line oty | S || ity || ety | B el (GIS,EPC) | (LL-ACSR) | (ACSR) | (zzf(;kv N a 3fikv (P+C, 400kV) | (P+C, TIL) | (P+C,S/S)
tkm] 2y MPPTCL) MPPTCL) | MPPTCL) o) | ersiers)
LILO of one circuit of 400kV Khandwa - Rajgarh PGCIL line at
1 Chhegaon 400kV Substation (D/C) 5 1072.42 276.35 1348.77 1 1
Chhegaor400(2) 2 1061.98 1061.98 1
400kV Bus Reactor at Chhegaon 400kV S/S 1x125 MVAR 985.60 985.60 1
2 Pithampur400- Super Corridor 220kV DCDS line 50 LL-ACSR 5442.92 1623.70 7066.62 1 1
Pithampur400(2) 2 404.94 404.94 1
Super Corridor (Indore)
220/132kV with GIS
(Ix160+1x63) + 220KV FB(2) GIS 7589.69 781.43 442.88 8814.00 1 1 1
+132kV FB(2)
LILO of One ckt of Indore(Jetpura) - Depalpur 132kV DCDS
Line at Super Corridor (Indore) 220kV S/s.(D/C) 13 71028 13580 846.08 1 1
Charging/Upgradation of Chichli220 - Udaipura DCDS line on Udaipura 220kV S/s (Upgradation) -
4 220KV level (1x160) MVA + 220KV FB(2) Chichli220(2) 2 1572.43 771.46 347.69 2691.58 1 1
5 Chhatarpur-Tikamgarh 220kV DCSS line 110 LL-ACSR 7630.24 1541.37 9171.61 1 1
Chhatarpur (1)
Tika h(l) 2 413.11 413.11 1
6 400/220kV Additional Transformer at Bina 400kV S/S 1x315 MVA 2983.90 2983.90 1
LILO of Bina220 - Ganjbasoda 220kV line at Bina(MPPTCL) 10 1056.09 189.05 1245.14 | |
400kV S/s
Bina(MP)400 (2) 2 448.57 448.57 1
7 Rewa220 - Rewa UMSP 220kV DCDS line 30 LL-ACSR 2458.35 841.58 3299.93 1 1
Rewa UMSP - Sidhi 220kV DCDS line 60 4690.93 1122.11 5813.04 1 1
Rewa220 (2)
Sidhi220 (2) Rewa| 8 1575.69 1575.69 1
UMSP (4)
9 Julwania400 - Pati(Silawad) 132kV DCSS Line 40 2032.27 215.65 2247.92 1 1
Pati(Silawad) 132/33kV )
SOMVA + 132kV FB(1) Julwaniya400(1) 1 982.66 342.60 97.45 1422.71 1 1
10 LILO of Mangliya - IndoreSZ 132kV line at Mahalaxmi 3 218.66 3226 250.92 1 1
Mahalaxmi 132/33kV
63MVA + 132kV FB(2) 1127.17 452.85 1580.02 1 1
11 Julwania400 - Shahpura 132kV DCSS Line 65 3795.84 346.39 4142.23 1 1
Shahpura 132/33kV .
SOMVA + 132kV FB(1) Julwaniya400(1) 1 985.23 342.60 97.45 1425.28 1 1
12 Datia220 - Bhitarwar 132kV DCSS Line 40 2074.63 215.65 2290.28 1 1
Bhitarwar 132/33kV .
SOMVA + 132kV FB(1) Datiya220(1) 1 985.23 342.60 104.07 1431.90 1 1
13 MugaliaChhap220 - Mahwadia 132kV DCDS Line 10 709.44 105.28 814.72 1 1
Mahwadia 132/33kV .
SOMVA + 132KV FB(2) MugaliyaChhap(2) 2 1051.60 342.60 194.89 1589.09 1 1
15 Sidhi220 - Madwas 132kV DCSS Line 50 2991.23 268.28 3259.51 1 1
Madwas 132/33kV o
SOMVA + 132kV FB(1) Sidhi220(1) 1 985.23 342.60 97.26 1425.09 1 1
16 Panagar220 - Dheemarkheda 132kV DCSS Line 65 3652.61 346.39 3999.00 1 1
Dheemarkheda 132/33kV
SOMVA + 132kV FB(1) Panagar220(1) 1 985.23 342.60 104.07 1431.90 1 1
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Subproject NAME OF LINE WORKS Line Work New/Upgrading Substation Work Feeder Bay Extension Total Cost [INR Lakhs] Procurement Package
Route No ACSR/ 220kV 132kV 4 5
Substation Name, Capacity & Name of Sub- . | Transmission | LL-ACSR . Transformer | Transformer | Feeder Bay 1 2 3 6 7 8
L’i"g‘h WA | ™ ot Mool e @B station B"f Line ity | SR || ity || sty | Eemmt el (GIS,EPC) | (LL-ACSR) | (ACSR) | (22;)kv N (13‘?kv (P+C, 400kV)| (P+C, TIL) | (P+C,S/S)
=y 2ys MPPTCL) MPPTCL) | MPPTCL) Ssib) || Wensir)
17 Prithivipur-Orchha 132kV DCSS Line 30 2189.65 164.71 2354.36 1 1
Orchha 132/33kV A
SOMVA + 132KV FB(1) Prithvipur(1) 1 985.23 342.60 99.57 1427.40 1 1
18 Sirmour220 - Atraila 132kV DCSS line 35 2056.22 190.18 2246.40 1 1
Atraila 132/33kV .
SOMVA + 132kV FB(1) Sirmour220 (1) 1 985.23 342.60 95.63 1423.46 1 1
19 Udaipura - Tendukheda 132kV DCSS line 45 2433.51 242.81 2676.32 1 1
Tendukheda 132/33kV S/s .
(1x50) MVA + 132kV FB(1) Udaipura (1) 1 985.23 342.60 96.19 1424.02 1 1
20 Gohad - Gormi 132kV DCSS line 25 1494.08 139.24 1633.32 1 1
Gormi 132/33kV S/s
(1x50) MVA + 132kV FB(1) Gohad (1) 1 985.23 342.60 91.69 1419.52 1 1
21 Narsinghgarh - Suthaliya 132kV DCSS line 50 2725.60 268.28 2993.88 1 1
Suthaliya 132/33kV S/s .
(1x50) MVA + 132kV FB(1) Narsinghgarh (1) 1 985.23 342.60 95.63 1423.46 1 1
22 LILO of Satna220 - Kymore 132kV line at Unchhera 132kV S/s 5 497.82 52.64 550.46 1 1
Unchhera 132/33kV S/s
(1x50) MVA + 132kV FB(2) 1077.76 342.60 1420.36 1 1
23 Sidhi - Sinhawal 132kV DCSS line 50 3137.77 268.28 3406.05 1 1
Sinhawal 132/33kV S/s o
(1x50) MVA + 132kV FB(1) Sidhi220(1) 1 985.23 342.60 97.26 1425.09 1 1
2nd ckt of Rajgarh(B) - Raghogarh 132kV DCSS line up to
24 Chachoda 132KV S/s 61 1516.20 326.02 1842.22 1 1
Chachoda 132/33kV S/s .
(1x50) MVA + 132KV FB(1) Rajgarg(B)(1) 1 985.23 342.60 104.07 1431.90 1 1
25 Maneri - Mandla 132kV DCSS line 80 5067.37 424.50 5491.87 1 1
Maneri(1)
Mandia(1) 2 195.20 195.20 1
26 Sukha (Jabalpur) +2x50 MVA 1051.50 1133.88 2185.38 1 1
27 Hoshangabad 220kV (2nd) + 1x160 MVA 590.35 771.46 1361.81 1 1
28 Barwaha 220kV (3rd) +1x160 MVA 616.67 771.46 1388.13 1 1
29 Betma 132kV +50 MVA 268.20 332.63 600.83 1 1
30 Khirkiya 132kV +50 MVA 272.47 332.63 605.10 1 1
31 Amla 132kV +50 MVA 252.00 332.63 584.63 1 1
32 Tejgarh 132kV +50 MVA 268.13 332.63 600.76 1 1
33 Satwas 132kV +50 MVA 260.80 332.63 593.43 1 1
34 Sitamau 132kV +50 MVA 264.43 332.63 597.06 1 1
35 Baroda 132kV +50 MVA 276.24 332.63 608.87 1 1
36 Amrawadkhurd 132kV +50 MVA 263.81 332.63 596.44 1 1
TOTAL 59654.13 9336.52 32592.94 4229.69 8353.17 5822.41 119988.86 7589.69 4006.65 5329.87 4229.69 8353.17 6103.90 58581.71 25794.18

(Source: MPPTCL and JICA Study Team)
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34. BERBERT Vo)

X 3-6lc7my=y FEMTE (R) 2777, ATEIE, MPPTCL & O dfi R, LIT
DERUFEZMRLREINTND, 22 L, a2y Mg EOGENIILR - T2120,
L% DWREIRIIC K> TIEFIZ 25 AN H D,

e  Package 1: GIS Z#77® EPC, Package 2: LL-ACSR OFEFFZEICB L Tk, =21
U NERELLED ZT, a2y MZ XD MPPTCL ~OFFESHEMTHILD
TEEMELTWD, 72721, MPPTCL AfiZ= Y2 v FOREMEZGE LT
BY., SBROBHEPLETH D,

e Package2: LL-ACSR, Package 3: ACSR DM FHZEIX, AFEDOTHEMENLEIZE L.,
BT 8 o HRREE TR L ABE S5, ML, i T34 (Package 1. 6.
7. 8) OO CREFFA S I, LS L BB TO 6 7 HRTE TITITMAI LD~
T ThD,

e Package 4: 220kV ZJ£45. Package 5: 132kV Z5JE45 O FHEEIX, 5l TR 8
HIEEETWIAFIRE L AE S D, 220kV ZEGICHOWTIHEH 1A, 132kV ZELRIC
DONWTIEEH 2 BEDMA SN ETH S, ML, i T¥EHE (Packagel, 7. 8) @
TRIZOFE TR S, B E BT 6 7 HRTE TIZIFMA SN LG RETH
Do

e Package 6, 7. 8 D - fi L2 T 7 X —O THEMBIMIZ., MPPTCL DL
THEFEEL L OHEMAORBRICEKSE, K260 0H EBESNS,
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FY 2015-16 2016-17 2017-18 2018-19 2019-20

Month ojifr2y 121314 )1sjef{7(819f10)11)12f1(2([3]4|5]16]|7|89f10f11|12) 1234516 7|8|9|10fj11f{12) 123456 7|8]9]10]11{12(1]2]3
JICA Pledge
E/N
L/A
Project Completion .:

Pkg. 1: EPC for GIS Substation

(1-a) Consultant Selection

(1-b) Consultancy Service

(1-¢) EPC Contractor Selection

1.Preparation of Tender Documents & JICA's Approval without Pre-qualification

2.Tender Period

3.Evaluation of Bids

4.JICA Approval of Bid Evaluation

5.Contract Negotiation

6.JICA Approval of Contract

7.0pening of Letter of Credit and Issuance of Letter of Commitment

(1-b) EPC Work

Pkg. 2: LL-ACSR Procurement

(2-a) Consultant Selection

(2-b) Consultancy Service

(2-¢) Manufacture Selection

(2-d) Manufacturing

Pkg. 3: ACSR Procurement

(3-a) Manufacture Selection

(3-b) Manufacturing

Pkg. 4: 220kV Transformer Procurement

(4-a) Manufacture Selection

(4-b) Manufacturing

Pkg. 5: 132kV Transformer Procurement

(5-a) Manufacture Selection

Pkg. 6: Procurement & Construction for 400kV T/L and S/S

(6-a) Detailed Design by MPPTCL

(6-b) P+C Contractor Selection

(6-c) Contractor Work

Pkg. 7: Procurement & Construction for 220kV and 132kV T/L

(7-a) Detailed Design by MPPTCL

(7-b) P+C Contractor Selection

(7-¢) Contractor Work

Pkg. 8: Procurement & Construction for 220kV and 132kV S/S

(8-a) Detailed Design by MPPTCL

(8-b) P+C Contractor Selection

(8-¢) Contractor Work

(5-b) Manufacturing e e PP PPy

(Source: JICA Study Team)
36 YmPxs MERIRE ()
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35. ERE-HEIAE

I, B A — ) — L OEBEOEMIEARK), 5L O ar F T 7 % — & ORK0HiR S
LD, WTILH HESMEIL, PQ M L DEFEHI4 AFL (International Competition Bidding: ICB)
Thbd, 2> FT7 7 X —0OF)ET, FIDIC Yellow (23S T A >« BV RBRHAIND,
PLEOSME, Afd & 317 LT 2015 4F 9 HIZ{Tdi 7z JICA @ Fact Finding Mission (235
W it - MR S AL

3.6. EEMHIFEERS

3.6.1.  EE AR PRI

AT OVEEBERIT, 8% O MPPTCL @ T.F[FAEE, MPPTCL OIS CTH 5
HA E EARSF Y — 7 VIR D38 S41 5, Indore, Bhopal, Jabalpur @ 3 DD & ERSFY
—INARHY | MEF— I APEHEY Y T ORMIRT AT > T D, REFETHRIND
EERKOEEFORST AT Y 7 OBEERST Y — 7 VRRERICHEY LTT o, #BEE
REFH—27 VD) 743X 3-7 0l Th D, AilkoE Y MPPTCL IFFEEEHBEINA T
FHIEEE 2T o TCWDD, EHIRERHO S/ - (RSF DRI N TR Y | MEFRFEFRICR D&
AFfERICHEE SN TWD O L Bbild,
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MADHYA PRADESH By

>z

BEHONL o Ml et

- M
BLRT B Y

Cae s

'MHHFJ.II O
B ERSHLCE bl n s M
PR LT MALAR, gy N g RAAEES

bt el CHHATTIZGARH

I

A

SAHR AR TR B ERSFY— 2 v

=1 D weews mppesdingd g o

(Source: MPPTCL)
X 3-7 BERERSFI—IZAVELY T

Fo, BHGIZIE 7 50 T&C (Testing & Communication) H—727 /L& 520 400kV 228 FT
F—=I ARHY . EEERSTT— 7 L EFRRRICHY Y 7 RRO TN 5,
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MADHYA PRADESH |] =

>z

pMocana "
RSN Gaker,

SHECPUR WAL IR UTTAR PRADESH

"
i E [TEETERNT ([ TH ﬁ%}fﬁé?‘ﬂ'“—ﬁ L
—_T | vy mapslindda €0 400kV E&EHT— 2 v

(Source: MPPTCL)
X 3-8 T&CH—I7NHYY 7T

3.6.2.  IEETERE S - IRAT
MPPTCL (IAEYER 72 RSP FIRICHI Y | FHEA 7250 O TR 217> T b, EEN
THID TREBMROTERRTFIEEZ A L7 DI MPPTCL Th %,
EEMRO BRI OWTIE, AEE TR EZ 1R, SRS/ A 3 B UINSE, 1ER]

WEMZES TEML TV D, RFIZOWTHRERIC, BRSO VR, 51708, 15
FUEE, REAMEENNCANR:, 4m, | FRFEORMZED TEmL TND
LR D RAIRIZOWT b, [RERIZED b2 NI IE W m 2 i LT b, mz
EJEZR OMEIRFERRER, W 20 2 4RI 1 BT - TV D, BEERIZ OV T, @@
HCPTIE , EERERIHIE 2 4512 1 [ T> T\ D, SN, BATIThIL T 5 80 E 1
KU HEEAWTHE SN TWAHEMICH DD, ZIUTHERROME D BA & T hiig i
W S ITRRT S LB S, 4E MPPTCL 75 QRS XE ) Tk, CT DAREDMEEICE =
STWVD EDOBANBHMNTZ, ZoOxEE LT, MPPTCL TliE, CT FHiERFD X — B —1itE
W% SELES TV EBE L > TV D, i)y, [EFEAICIT R BRSSO fE IR
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L I~2ENEF TH Y IR A — I —IC i TIER WEE OERMEZ RO 5 Z £13,
ANFLIZBINT B A — T —ZHIRT 5 0 REMERH 5,

3.7. ER-RIEE

AFEEOEMRNEZLER L, BANR LR T H-0O0EELE L. 77 ay =7 M
OHHENINEECTH D & D MPPTCL O E A & B E 2. MPPTCL 2541246825 LA FOEH -2 F
AR T D,

# 3-3 EH-EEBE

Bi=td B | R—=RAT A Ep:
B ES % N/A 99.35
RERIHR % N/A 2.82

A BAEIZ X MPPTCL O OB 4 4 i . AFEITHRIKRRD S 580l % D1
WL L CRE L, £/, FEOEHICAEDE CHEMAKIZOWT L E 2 —%1T0, &%
AR ERT 2 X R RO B D,
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FAE EXERMOFHRIMIER

41. EORERH
4.1.1. ke 2EMH (LL-ACSR) DFFH

LL-ACSR IZHET v I AR SDE/ZHET VI LV #L (ACSR) T, ALY b
EIRTH DT VI WD EARE <. HEkE ACSR & [/l —4METHEE LI-5a . %E
HAEEETE D LD TH S,

F72. LL-ACSR Z kM ACSR & [FHEHUE CTHE L7256, Sl IMUKIZ K 2 B
DAL & T, XFEW oAU -G TE 5,

4-1 |ZPEHT ACSR i & LL-ACSR DR & R,

(Source: Courtesy of SEI LTD.)
4-1 FERZ ACSR B (£) & LL-ACSR (F)

412, AKEHITEIT D LL-ACSR Dtk

ATt i@ Y MPPTCL Tl & EMRICE W TIEEL SN -SEEZFEH L TR, b

IXIEUEE B Cd 5 ACSR Moose %’E%ﬁk (400kV). ACSR Zebra (220kV) } X ACSR Panther
(132kV) DOFBRUCKHIE L TWD, ZD7=, KEEICBWTIET S LL-ACSR I,
MPPTCL OFFEHESE 2 Z D E FMH TE Dk E T HRELH 5,

Z T, EERE OMIPRERRR A DTl OB B Wi A S LoD, AEYEER & A5
SIRIRE 2R L, 7 IWmEA NS g2 6 ?B\ AR M OVMB 2 A YRR AR & [R5
DL 2 724086 LL-ACSR 22 L=, ZhiZ 10~20%$%W@¥R#Tﬁ1&ﬁ75§%fﬁ
LT3, 728, mkﬁ&@uﬂﬁﬁxﬁ%fzﬁf%né £ o #EITIE 1,960MPa LL_E D HESH 6
o Z4i#R (UGS) F721% 1,770MPa LL_ED 7 /L < 4R (14AC) NS MLER G S,

FAEYEFEMAA Y O LL-ACSR OHIffEARZ K 4-1 2B 4-3 1077,
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# 4-1 (400 kV ) ACSR Moose FH 4 1% = X BRRO B HAR

(2%) ACSR Moose LL-ACSR/AS LL-ACSR/UGS
EERVN 528.5 mm? 589.2 mm? 606.78 mm?
VT 1 FE BT 68.5 mm? 49.48 mm? 40.08 mm?
EENIN 597.0 mm? 638.7 mm? 646.86 mm?>
TEARIME 31.77 mm 29.8 mm 30.2 mm
AR & 2,004 kg/km 1,991 kg/km 1,998 kg/km
ERIEPL (200) 0.05552 ohm/km 0.0484 ohm/km 0.0477 ohm/km
SN RN 161.2 kN 163.2 kN 160.7 kN
TR S GPa 70.2 GPa 70.7 GPa
MM IRAR IR 19.5 x 10%/deg.C 20.9 x 10-/deg.C 20.9 x 10-%/deg.C
090 )
FEED | SO
0.9 Y %01 N6T N
o 4e oy
I A L b0 e
’ Oed Sef &
GO | S5 L)
AP T
Ym
# 4-2 (220 kV f) ACSR Zebra #0415 = X AR O EATHAE
(2%) ACSR Zebra LL-ACSR/AS LL-ACSR/UGS
AR 428.9 mm? 480.4 mm? 491.84 mm?
W i FE BT 55.59 mm? 40.08 mm? 33.00 mm?
IR 484.5 mm?2 520.5 mm? 524.84 mm?
AR 28.62 mm 26.9 mm 27.21 mm
PR 1,621 kg/km 1,620 kg/km 1,623 kg/km
mERIHT (200) 0.06915 ohm/km 0.0592 ohm/km 0.0588 ohm/km
B/ M T A B 130.32 kN 132.6 kN 132.8 kN
CET Ry 70.9 GPa 70.1 GPa 70.9 GPa
PRI IRAREL 20.9 x 10/deg.C 20.9 x 10%/deg.C 20.9 x 10/deg.C
W e P2 R
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# 43 (132 kV ) ACSR Panther 184/& 1 2 B OB AR
(%) ACSR Panther LL-ACSR/AS LL-ACSR/UGS
AR 212.1 mm? 243.4 mm? 260.16 mm?
WrimAs | SN 49.5 mm? 35.75 mm? 31.67 mm?
EEUIN 261.6 mm? 279.2 mm? 291.83 mm?
EARAME 21.00 mm 19.8 mm 20.48 mm
AR & 976 kg/km 931.5 kg/km 972.2 kg/km
wERHEPL (2000) 0.139 ohm/km 0.1152 ohm/km 0.111 ohm/km
H¢ /M VT iy B 89.67 kN 92.2 kN 93.57 kN
LRI 89.1 GPa 75.7 GPa 77.4 GPa
MM IRAR IR 18.0 x 10%/deg.C 19.8 x 10%/deg.C 19.7 x 106/deg.C
LINTPIAIN
(Source: Courtesy of FUJIKURA LTD./SEI LTD.)
4.1.3. A ERER

LL-ACSR HRHRFIZIWN T b BRI TR ER L AETH L LER D D, EERMICE
I7 D! ACSR Zebra & LL-ACSR (Zebra fH24) O bg %X 4-2 1277,

AR 18 O AR FEAR & LL-ACSR Ol IXFRIFEE CTH Y | BARE LIZ L - THl RN
DOREMN 2N & DR S T,

1D

im)

@ Conventional ACSR ZEBRA
LL-ACSR/AS (Zehra=guiv.)
LL-ACSR/ LGS (Zebra equiv,)

10 20 a0

Span: 350 m

EDS=46.73 kM at 32 deg.C (Zehra)

L{E]

X 4-2 REkA ACSR & LL-ACSR Dt BE Lhigk
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414, = A B

AREEOREMRER (2 BIRRERES 2 FIFRZEHE) = A k& JLIZ LL-ACSR EARFOEFE = X
FERE L7, £ 44125780, LL-ACSR EAZLE H S ERER o 2 MM, EBREM
DOENC L 0 EAEERR L il LT 13%REDRNE 725,

K 44 XEHREH 2R MK

e | RN (Lakhokm) [INR] | &0 XGH#EMIC L2
BEER 15 7 A TR i |5 5
400 kV 197.0 212.7 8.0 %
220 kV 92.9 105.1 13.1 %
132kV 67.9 717.0 13.4 %

(FEHEFE R =2 2 N @ Source: DPR)

4.1.5. LL-ACSR & AL

AR TIL, AREEMRO E— 7 FEOFIE D7 T LL-ACSR OFZIEDHEA FIREZR, 18
S THINDRT WV FE A TRE LT, B EERSRIZI 1T D LL-ACSREA D EIEZ K E L |
B EThH D, BEHERETHINIEY ., £ 7 F a7 MIBIT5H LL-ACSR
DRI GEZRET D,

PR 0 A DRI, FEKE OIS L OREHE MBI SR D, AHA T, Tl
RTY | PIHIERE 2 X FOEINE 20 LR E (MPPTCL OREEMIMHFEEIL 50 4 Th
Y \MPPTCL & DR, 2Lk 0 & RV TR I ATHE TH AL LL-ACSR ZHN)
L. ZOHIRNTHIEE R EICATEEDE 2 3% 2018-19 Wi i O Wi 2 FI I & L C
Z ORI G O 20 FH—ETH D LRE L, LL-ACSR 3 HEHEZ TN L7z, 7272
L. ZHUTIEFITIRSFIIRME TH Y . A7 r Y =7 MCEHEENLEERIIH TN .
SGBEIMEAEOWMMAREIND Z &, EEMRIRMEICOEVHERIND Z 000,
MPPTCL & Wi DfE R, GASENEL R T DRI T 2 W1 2 . TR R 55
IR D 125 7% & L=,

LLIFIZ, LL-ACSR B AFHEDRTED 1= DIZ WA S B O EE R~ T, BIROFF
KEMATHEITR 45 (R REZEM Lz, TRROitEEtl JOWRENS . BERSRE
IR L7z LL-ACSR B HEZ R 4-6 12, EOFERILAE R 4-7 02 HR 49177,
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b)
c)
d)
e)

g)
h)

k),
k)
D

W

LL-ACSR jifi Ff FL S 4

EEwAR N Year 2018-19 (Amended: Year 2018-2019 X 1.25)
v—73Ea A~ (PPC) : 5.0 INR/kWh

Affz (LF) : 0.700 (MPPTCL D48 E)

BHRMAE (LLF) : 0.532 (= 0.8<LFxLF + 0.2xLF ) (MPPTCL D#E7E)
71# (PF) : 95%

RV Rac = Ruc2ox (1x0.004x(Temp.-20)) [ohm/km]

KR A b AREEIZB T HHEME L 2 X b (2 [BIFEER)
WIHIBEEE [ 20 4

E— 7 Ea A MIMGIRE P —E (RFRIEE)

BRI G b — 7 (PRSFRIZEE)

T A AB DY b L— NMIFEEBE (IK4F|D JICA ODA FfEK)

PRESRRGHIZEE R L

® 45 WRIEENAEAL

Elevation above sea level 0 m

Ambient temperature 45 deg C

Solar absorption coefficient 0.8

Solar radiation 1045 watt/sq.m
Emissivity constant 0.45

Wind velocity 0.6 m/sec
Wind direction (right angle to conductor) 90 deg.
Effective angle of incidence of sun’s rays 90 deg.

(Source: Manual on Transmission Planning Criteria CEA and JICA Study Team)

% 4-6 LL-ACSR A%

BE LL-ACSR & A FLi#s
400kV 250 MW
220kV 76 MW
132kV 25 MW

(Source: JICA Study Team)
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Transmission Line

ACSR PANTHER 210mm2
LL ACSR 240mm2
Incremental cost

Number of circuits in tower

(A)
(8)
(]

Peak power flow per circuit
Peak current per circuit

Conductor temperature

#* 4-7 132kV LL-ACSR & f 2 HEEH S ARHL

Cost/Line

(B)=(A) / Volt / sqrt(3) / PF /
ACSR PANTHER 210mm2

(D) Conductor temperature LL ACSR 240mm2

(E) Conductor resistance Rac ACSR PANTHER 210mm?2
(F) Conductor resistance Rac LL ACSR 240mm2

(G) Powerloss 3 x(B)x(B)xRac/1000  ACSR PANTHER 210mm2
(H) Powerloss 3 x(B)x (B)x Rac /1000 LL ACSR 240mm2

(I) Peak loss reduction per circuit (1)=(G)-(H)

)
(K)
(]

Recovery years

Annual energy saved

Transmission tower cost

ACSR ZEBRA 400mm2

LL ACSR 480mm2
Incremental cost

Number of circuits in tower

(A)

Peak power flow per circuit

Annual loss reduction per circuit

(1)=(1) x 8760hrs x LLF x PPC
(K)=Incremental cost / (J)

(J)=(1) x 8760hrs x LLF x 40km

6,636,598 [INR/km/tower]

7,544,495 [INR/km/tower]

453,949 [INR/km/circuit]
2

[Mw]

[Al

ra

ra
[ohm/km]
[ohm/km]
[kw/km]
[kW /km]
[kw/km]
[INR/km/year]
[Year]

1000

Cost/Line

1

(B) Peak current per circuit (B)=(A) / Volt / sqrt(3) / PF /
(C) Conductor temperature ACSR ZEBRA 400mm2

(D) Conductor temperature LL ACSR 480mm2

(E) Conductor resistance Rac ACSR ZEBRA 400mm2

(F) Conductor resistance Rac LL ACSR 480mm2

(G) Power loss 3 x(B)x (B)x Rac /1000  ACSR ZEBRA 400mm2

(H) Powerloss 3 x(B)x (B)x Rac /1000 LL ACSR 480mm2

(I) Peak loss reduction per circuit (1)=(G)-(H)

0
(K)
(0]

Recovery years

Annual energy saved

Annual loss reduction per circuit

(1)=(1) x 8760hrs x LLF x PPC
(K)=Incremental cost / (J)

(1)=(1) x 8760hrs x LLF x 40km

9,135,159 [INR/km/tower]

0,354,885 [INR/km/tower]

609,863 [INR/km/circuit]
2

[MwW]

[A]

ra

ra
[ohm/km]
[ohm/km]
[kw/km]
[kW/km]
[kw/km]
[INR/km/year]
[Year]

1000

[kWh/40km/year]

[kWh/40km/year]

375[A]
404([A]

20
92.1
585
57.9

0.157
0.133
4.0
34
0.6
14587
il

116695

550[A]
583[A]

60
165.7
61.0
60.4
0.078
0.069
6.5
57
0.8
18585
328

148682

86 [MVA]
92 [MVA]
22 24
101.3 110.5
58.7 59.0
58.2 58.4
0.157 0.158
0.133 0.133
438 5.8
4.1 4.9
0.8 0.9
17673
54 _ 216

Max. capacity @75¢C

26
119.7
59.3
58.7
0.158
0.133
6.8
57
11

_ 21061 24755,

141383 168492 198037

210 [MVA]
222 [MVA]
65 70
1796 1934
612 615
60.7 609
0079  0.079
0.069  0.069
76 8.8
6.7 7.7
0.9 11
21839 _ 25363
274 _ 240

0.1363
0.1152

28
1289
59.6
59.0
0.158
0.133
7.9
6.6
12
28755
15.8
230041

[ohm/km]
[ohm/km]

30
138.1
60.0
59.3
0.158
0.133
9.0
76
14
33065
13.7
264523

Voltage 132 [kv]

Conductor DC resistance @ 20°C

32
1473
60.3
59.6
0.158
0.133
10.3
8.7
16
37688
12.0
301507

(Source: JICA Study Team)
#* 4-8 220kV LL-ACSR i f 2 HEEH S ARHL

Max. capacity @75 C

75
207.2
61.8
61.2
0.079
0.069
101
89

2957
209 |

174714 202901 233260

0.0674
0.0592

80
221.0
62.1
61.5
0.079
0.069
JINIES)
10.1
14
33226
18.4
265810

[ohm/km]
[ohm/km]

85
234.8
62.4
61.8
0.079
0.069
13.0
114
16
37571
16.2
300571

Voltage 220 [kVv]

Conductor DC resistance @ 20" C

90
248.6
62.8
62.1
0.079
0.069
146
12.8
18
42196
145
337564

(Source: JICA Study Team)
#* 49 400kV LL-ACSR i f 2 HEEH S ARHL

Voltage 400 [kv]
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Transmission tower cost Cost/Line Max. capacity @75 C Conductor DC resistance @ 20" C
ACSR Twin MOOSE 520mm2 19,700,212 [INR/km/tower] 1231[A] 853 [MVA] 0.0274 [ohm/km]
LL ACSR Twin 590mm2 21,231,125 [INR/km/tower] 1301[A] 901 [MVA] 0.0242 [ohm/km]
Incremental cost 765,457 [INR/km/circuit]
Number of circuits in tower 2
(A) Peak power flow per circuit [MW] 200 220 240 260 280 300 320
(B) Peak current per circuit (B)=(A) / Volt / sqrt(3) / PF / 1000 [A] 3039 3343 3646 3950 4254 4558  486.2
(C) Conductor temperature ACSR Twin MOOSE 520mm2 [a 61.2 61.4 61.6 61.8 62.1 62.3 62.6
(D) Conductor temperature LLACSR Twin 590mm2 [ 60.6 60.8 61.0 61.2 61.5 61.7 62.0
(E) Conductor resistance Rac ACSR Twin MOOSE 520mm2 [ohm/km] 0.032 0.032 0.032 0.032 0.032 0.032 0.032
(F) Conductor resistance Rac LL ACSR Twin 590mm2 [ohm/km] 0.028 0.028 0.028 0.028 0.028 0.028 0.028
(G) Power loss 3 x(B) x (B) x Rac / 1000 ACSR Twin MOOSE 520mm2 [kwW/km] 8.8 10.7 12.7 14.9 173 19.9 227
(H) Powerloss 3 x(B)x (B)x Rac /1000 LL ACSR Twin 590mm2 [kW/km] 7.8 9.4 11.2 13.2 153 17.6 20.0
(I) Peak loss reduction per circuit (1)=(G)-(H) [kwW/km] 1.0 1.2 1.5 1.7 2.0 23 2.7
(J)  Annual loss reduction per circuit (J)=(1) x 8760hrs x LLF x PPC [INR/km/year] 24024 29095 _ 34661 40723 = 47286 54352 61926
(K) Recovery years (K)=Incremental cost / (J) [Year] 319 26. 221 188 | 162 14.1 124
() Annual energy saved (J)=(1) x 8760hrs x LLF x 40km [kWh/40km/year] 192188 232762 277286 325785 378285 434815 495408

(Source: JICA Study Team)



4.1.6. LL-ACSR & AEER

AHFEED LL-ACSR HWHAXEMREFE 4-10 (RT, F/o, iHMBFEREZE 4-11 :/%@“ 2%
4-11 (2R T Y | 2018-19 HFEDilifE 2 T LL-ACSR OEFEAZ Gl 5 &, ARFEHIC
% LL-ACSR i ff&pTix 9 6B E 725, 72720, 415 HiTi L7450, MPPTCL &
o k., mw49$@ﬁm%125%Ltﬁm%m%ﬁmk¢é;kféﬁbto;@ﬁ
R AR e RREHRE A EERIT, FRIORTEY 12 EZERERD,

AREETIIZL O aéﬂ% IZRWT, K 43 1[TRT 897, BEEERA~OEER~DOHE
#5¢ LILO (Line-In-Line-Out) 23 STV 5, BERREERRIZIT, EHERER (Moose, Zebra,
Panther) 2MEH ST\ 5H Z & EEMIEEENE N L5 MPPTCL & Ok DfER, K
FHZE T, LILO I% LL-ACSR DAL & L7212, F72, 132 kV RFICOWT & x 5
PEEBOBEZ I L7=H DD, MPPTCL 12 & » TR e ZABHROBEHIIND T THDHZ L
D6, 220kV BfE~OEE ZEMOBEHZ A 1y MEFEFELE L, 132kV Hift~D LL-ACSR
AT RS & LTz,

ZOFER, & 4-10 12777 220kV RHO 3 EEM,. BR 187km, [EIFHIER 264 km DEFE

WA IEIZIT D LL-ACSR R EM & L TRE S,
# 4-10 LL-ACSR 5B
SN | kV T From To Length | No. of Description
No. [km] circuit
3 220 2 Indore Pithanpur 50 2 DCDS
10 | 220 5 Chhatarpur Tikamgarh 110 1 DCSS
13 | 220 7 Rewa UMSP Rewa (existing) 27 2 DCDS
Transmission Line Length 187 km
Circuit Length 264 km
(Source: JICA Study Team)
A substation B substation A substation B substation

Existing
Planned

——L C substation

(Source: JICA Study Team)

IZI 4'3 LILO m/u\

2 KEFEHETHRET D LL-ACSR I TEUETEMR & SUNREN R 5720
BT D710, RFIREELINTZELEZOND,

. TEBLEDY A XN
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# 4-11 LL-ACSR 3 240

e Tifime Noof| Criteria Initial Nzlr; ;n 2018- Ilﬁﬁs;l&\;l:V;nl;S in
SN | kV | project From To Length cct W) 5 Description
N (my MW | LL-ACSR | MW | LL-ACSR
1{Cheggaon Khandwa 5 1 250 | 411.7 | Applicable 514.6 | Applicable |DCDS/LILO
1 Rajgarh (PGCIL) 5 1 250 | 307.8 | Applicable 384.8 | Applicable |[DCDS/LILO
2{Indore Pithanpur 50 2 76 70.5 N/A 88.1| Applicable |DCDS
2{(Super corridor) Indore J 13 1 25 30.8 | Applicable 38.5 | Applicable |DCDS/LILO
2 Depalpur 13 1 25 16.1 N/A 20.1 N/A DCDS/LILO
4|Udaipura Chichli - 2 76 245 N/A 30.6 N/A No line work
5|Chhatarpur Tikamgarh 110 1 76 65.8 N/A 82.3| Applicable | DCSS
6|Bina Bina (existing) 10 1 76 143.8 | Applicable 179.8 | Applicable |DCDS/LILO
6| Ganjbasoda 10 1 76 109.6 | Applicable 137.0 | Applicable |DCDS/LILO
7|Rewa UMSP Rewa (existing) 30 2 76 138.6 | Applicable 173.3 | Applicable | DCDS
7 Sidhi 60 2 76 73.0 N/A 91.3 | Applicable |DCDS
9|Pati Julwaniya 40 1 25 14.0 N/A 17.5 N/A DCSS
10|Inodre SZ Magliya 3 2 25 7.0 N/A 8.8 N/A DCDS/LILO
11|Shahpura Julwaniya 65 1 25 11.9 N/A 149 N/A DCSS
12(Bhirarwar Datiya 40 1 25 9.6 N/A 12.0 N/A DCSS
13Mahwadiya Mugaliyachhap 10 1 25 13.0 N/A 16.3 N/A DCSS
15[Madwas Sidhi 50 1 25 13.5 N/A 16.9 N/A DCSS
16|Dheemarkheda Panagar 65 1 25 12.7 N/A 15.9 N/A DCSS
17(Orchha Prithvipur 30 1 25 153 N/A 19.1 N/A DCSS
18| Atraila Sirmour 30 1 25 124 N/A 15.5 N/A DCSS
19(Tendukheda Udaipura 45 1 25 18.9 N/A 23.6 N/A DCSS
20{Gormi Gohad 25 1 25 18.8 N/A 235 N/A DCSS
21(Suthaliya Narsinghgarh 50 1 25 18.9 N/A 23.6 N/A DCSS
22|Unchhera Satna 5 1 25 30.8 | Applicable 38.5 | Applicable |DCSS/LILO
22 Kymore 5 1 25 11.8 N/A 14.8 N/A DCSS/LILO
23(Sinhawal Sidhi 50 1 25 19.5 N/A 244 N/A DCDS/LILO
23 Deosar 50 1 25 0.6 N/A 0.8 N/A DCDS/LILO
24|Chachoda Rajgarh 61 1 25 254 | Applicable 31.8 | Applicable [DCSS
25[Maneri Mandla 80 1 25 33.7 | Applicable 42.1| Applicable |DCSS

(Source: JICA Study Team)

4.1.7. LL-ACSR DEEHRER

ARHEHEITIRET D LL-ACSR EEMOREMRELL L OEERAEL TRIORT, 2B,
REMRAEITR 45 ITRTHRETHEA Lz, £ 4-12 (TR T#Y . AFFETIT MPPTCL @
BEAF OSRESEE G 2 W 9 2 7 D EARELE N AL LR 2 &b, 1&132%#%@L )
EHUE DAL NI E B E LT R X B ki, 1&13 AEMROBIC LV EIROFEN
HTVIMEBBREL 257280, & 4-13 Ol EER S%EFWJJD?“%)
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= 4-12 EEREHK

Type R [ohm/km] | X [ohm/km] | Y [uF/km]
LL-ACSR | 400 kV LL-ACSR 580 Twin 0.02952 0.31057 0.01186
220 kV LL-ACSR 490 Single 0.07222 0.39964 0.00911
132 kV LL-ACSR 240 Single 0.14054 0.39593 0.00920
ACSR 400 kV ACSR Moose Twin 0.03337 0.30856 0.01194
220 kV ACSR Zebra Single 0.08223 0.39575 0.00920
132 kV ACSR Panther Single 0.16629 0.39223 0.00929
Type R [pu] X [pu] Y [pu]
LL-ACSR | 400 kV LL-ACSR 580 Twin 0.0000185 0.0001941 0.0059624
220 kV LL-ACSR 490 Single 0.0001492 0.0008257 0.0013852
132 kV LL-ACSR 240 Single 0.0008066 0.0022723 0.0005035
ACSR 400 kV ACSR Moose Twin 0.0000209 0.0001928 0.0060034
220 kV ACSR Zebra Single 0.0001699 0.0008177 0.0013994
132 kV ACSR Panther Single 0.0009544 0.0022511 0.0005085

7£. 100 MVA Base, Resistance at 75 "C
(Source: JICA Study Team)

# 413 XERBRE

Ambient | Current [A] at Active Power [MW] at
Types - LL-ACSR Temp. Conductor Temp. Power Factor 95%
°C 65°C| 75°C| 85°C| 65°C| 75°C| 85°C
400 kV LL-ACSR 580 30 1492 1809 | 2066 324 393 449
Twin 40 1066 1492 1806 232 324 392
45 762 1301 1658 166 283 360
48 494 1171 1562 107 254 339
220 kV LL-ACSR 490 30 666 803 915 145 174 199
Single 40 483 665 802 105 145 174
45 355 583 737 77 127 160
48 247 527 695 54 114 151
132 kV LL-ACSR 240 30 458 545 616 100 118 134
Single 40 344 456 542 75 99 118
45 267 404 501 58 88 109
48 208 369 474 45 80 103
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Ambient | Current [A] at Active Power [MW] at
Types - ACSR Temp. Conductor Temp. Power Factor 95%
°C 65°C| 75°C| 85°C| 65°C| 75°C| 85°C
400 kV ACSR Moose 30 1415 1722 1971 307 374 428
Twin 40 1001 1416 1721 217 308 374
45 701 1231 1578 152 267 343
48 426 1104 1485 93 240 323
220 kV ACSR Zebra 30 630 762 870 137 165 189
Single 40 453 629 761 98 137 165
45 327 550 699 71 119 152
48 219 496 658 48 108 143
132 kV ACSR Panther 30 425 507 574 92 110 125
Single 40 317 424 505 69 92 110
45 245 375 466 53 81 101
48 187 342 441 41 74 96

(Source: JICA Study Team)

4.1.8. LL-ACSR & AFLEAt:

LL-ACSR B AIZHTV , YLEMROME L OMREZ MR T D720, RO AFLEM %
MPPTCL |Z$2 2 L7~

a)  #NIZ 1,960MPa LU Eo#Egh A~ FHl#R (UGS) F721% 1,770MPa LL LD T V7
R (14AC) ZAEAAST L I FEUTHI (BF) FMa i

b) AKX OESIERGURILR S DR ACSR HE AT

¢) kR LL-ACSR OHYE - #IATE & 20 FLL AT 5 fE3EE

d) EFELL-ACSR Oy Ra—H—(Z X 2R FHEN 3 4L 1

e) bl LL-ACSR O A A Gt 2,000km LA 1=

F£7°. LL-ACSR DIEREZ R T D7D DFRMEFE Lo, Ll a)lX 5 IREE 2 fefk L,
EARIMEZERT ACSR L [AIICH 2 . BEHRBEIC SO 57 VI HAREZ D T4
7 e 2R R E G D T2 DI E R R TH D, bF a)lc L 0 EH SN0, BARR7 BAE
EOBRENHF LU,

RIZ LL-ACSR D sE AR 5700, BHRELESES TR D o) ~e)DFRMFELRE LT,
#2248 L7z LL-ACSR I3 @R R BB M2 L TR0 | ITIZIEEWEIR S 42T
%, £ T, &iELIMETLL-ACSR #8E T X i) L RBR A B T 5 EENERE S
nNoL5, EBROTA T A I NEZBE L TRHISEVWERERODLZEEL, 20 4
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LI Eo LL-ACSR OHE R OFIAFERE L . A L7z LL-ACSR OEHRFEREN 3 FLL EdH D Z
LEREME LTz, 2RO DOFERBSEMIE, BAZORYMICE 2203 MENICER L b D
EBEZ D, UCHEFEBEEL PIZIE S FELHTE LEGA, MEICERRRANH -2 L
L CHZOMENRBEMEL TS AEEHIHERS . REAHET 504 LTER 0L E
bbb,

Fo, RBREERIEELE ZBINT 2720 KFETITYL LL-ACSR OMAEFHZ 5
2,000km LA BRFOBUEFEE 2 S L LT,

a

+

4.1.9. LL-ACSR AT 5 57 T E O E S

MPPTCL 2357 L T2 Bt TR IR AEE MY A ZIT%f)S L7z s DT, LL-ACSR IZ%f L
TRBEDREN ZRAET 5 Z L IR TE T2V, LL-ACSR AT Y 725 Tid, 5lHERER
FICL DB TR OBRBEMRIE 21T O 2 L 23T 2, S/, EENEER M T 9 2 EiE &
A ANZONWT HEEERIZKHE LT DO THAH 72, LL-ACSR HICHHT 2 LENRH 5,

42. GIS
42.1. GIS OF5%

GIS i, ZEFOERKMARMO—FETH Y, FEIFEE, HEHres, Wiikas. BB
8. CT, VI BETSF6 H AR R TAISELERY 7 NEIZEH S E CTh 5, GIS
XK BHEARR I (AIS) &HEZ LT, LTFOFEEZA LT 5,

o HERIVINMUTHLD: BEILAT U OV A X RIEICHIRTE 2,

o {HHRREDREREZZITIIV: TRTOEENEHINTWD Z b, K5
H WE. mEORER DR, £lo, BIERORS 8 EOREREL /NS,

o ERELEMENEVFEERNEH L TORWNI L0 KR SO L ENK 5D,

o MHERVE. MHEEIED E Y,

422, GIS |ZiEH &5 — ks
GIS DML, —MRICUL T DOEBEHME N S b, KFHED GIS BEIMARGHZH
FEIREDO BN EE SN T-, LTFIONZ T, YZEOHEYE « FRICH LT X TH 5,

e [EC62271-203: Gas-insulated Metal-enclosed Switchgear for Rated Voltages of 52 kV & above.
e [EC 60694: Common Specifications for High-Voltage Switchgear and Control gear Standards.
e [EC 62271-100: High Voltage Alternative Current Circuit Breakers.

e [EC 62271-102: Alternating Current Disconnectors & Earthing Switches.

o JEC 60044-1: Instrument Transformer, Part-1 : Current Transformer
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4.2.3.

IEC 60044-2 : Instrument Transformer, Part-2 : Voltage Transformer

IEC 62271-209: Cable Connection for Gas-insulated Metal-enclosed Switchgear for Rated
Voltages of 72.5kV & above.

GIS # > 7 1%, Hik[E O IEHEICHEL

A ORI 2 GIS tEEk, FESRM:

KEFED GIS FHEICHTY . B EOHERE, EEOHDLA—T—ORETH LD
B, LUFoOMEE, RESREOBEHEZRE LT,

a)

b)

GIS ARIEM S D SF6 AN HFEZ 0.1%/4F- LT 5 (LHEERICT 1 BRI OV TR
wEhET5)

I AW g O ERVEHSAE SR E 1 X, PSRRI I CHE 2 R A9 2 Z L B TE S
Wi & 90 (BB OMSFICH T - T, NESEBS OBV 2 ITIZ L A LN
ENRZEFE LW

77 AFEWrER O s AR M O CT ZBE T 5 (EWrgs & EERM CT O DL
[FIE ZEFEITTH0)

BLHUEREAR 2 GIS AEDDHEL TRET 2

GIS A—H— (FE7ciFZ 0t 13, FREOEERKD GIS & 18 FFLL EMAL
TWOHRREFETHZ &

GIS A—1— (F7iFZ D) 13, FRREDOEERD GIS Ol DM A Rt
EAEDD I8 FLL EOEMAGEHEA RIS 2 &

B A DOFERNZ DWW TR ET TRt $ 5, MPPTCL & O DR, a)~dIZ >\ CIdss

WL RN T2 )~ DIZ OV T TALE ZRE L TLE 9 Z LISk L@ S,

B

i C B Do Te, ABRONKGI#ENLETH D,

424,
a)

AR OFERT 5 GIS HHEEIC DV T OfFE

GIS AR5 D SF6 H APwIVEE 01%/HF- L 325 (THHERIZT 1 BRI OV TRER
R T D),

IEC i TIZ GIS @ SF6 H AYRILHRIL 0.5%/4F L SN TWDHMN, LV EELV 0.1%/
EORGFHEZI L, TEHRBREFC D72 8D 1 ERRIZOWT EFEMEREZ GEBA &2 %, GIS
T S35 SF6 W ANEENRT A TH D720, HARNEE TE LR &G
THZ LKLY, HERBRRIE~DRELZRETHENTED, /2, GISOTA 7
YA T NPEDLREAT AEEZE ST ZENAETH D, BT, BHAD GIS 1281
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Gas Leakage Volume (g/year)

b)

D A ARNEDFERG -T2, SO FER GIS A —H—ThiuX, Ltttk
SO ATRETH B,

1009 \
o ——o - - _..-/-"'/’
10 /w)r i
| e-a‘f = l". .al :
B e
) e e Ty :
S [ 1 B
040} 00x= g v e2r, It
[ .: [ ] .'..,3 ;
ani0: [ — bl S 3
nmt] ;I,a 10 L0 10030 10000

Gas Volume (g)
X 4-4 BAZET D SF6 H A RNEDEEH

7 AW IR OB RS 1T, PRI D & RIS 5 = & 2 BT B
HEE &% (BRIEHSHERR D IRTIZ BT o CIE. NIRRT D 2 2E & A 8
LASEE LU,

Wras OERVEMAET X, 2O FTERTMS A DR STV D, b L, BRIEEES
SRRSO T OICHG TR SN 7251 (7Y = b—2D X H 7, THIZHET 725
UIRBETITON D Z LIFE LW o), BEREIOREICHEZ KIEL, £DE
FEPEICEBE 525, LIER- T, TRICRT X 91T, BAEHHHET 4 W 0 T
Bl L, WEBSIRIFCHE 2 kT2 Z L < B T A L 35 2 & T, ik
HNAD ZHRNEZ D ORALZIETE, Fl - EEDOY 27 2R TE D, A4
XHFFIZ, 132kVGIS I2BWT, RIS 2 Z LR S5, —M%IZ 220kV GIS
OWWHTIIME B TH 2 O T, HAFEHETIIAS TRV /AL TE HE L 2> T
Do
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c) HAEMIEROMHICFEARMH O CT ZEET 2 (GEWrER & =B CT O O Fk

GCB

|

GCB FRIFHARER

X 4-5 GIS OEWrERAE L BIEHET OB E 5

[FEZMEIZTDID),

WG C CT ZRE T 5 2 & T, s o Bl TP A i & 72
(2 (R BRI CTI THZMAT 5 2 & T, MESMIRENHERIZEMES &,

MRS FEON 2T PRETE D,

DS

CT1-Line Protection CT (activated)

A

[

»

>

DS

CT1 CT2
*<=0
DS >
CT 2 —Bus Protection CT \rFault
CTl1 CT2
O—X—6
L CB DS
DS >

A

>

Bay 1 (Outage)

Bay 2 (In Service)

4-6 CT ZEWEICELE L 7258 O E iR HF)
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T XS CT 2EBERO A MICEE SN DHE b H VD2, ZOHE. ik
#r & CT M OFED R F L LT S h, BEFTEEICEET S (TSR,

Fault . .
B CT1-Line Protection CT
; :
DS CT1 CT2
o0 D Bay 1 (Outage)
DS
|~ CB
DS >
CT 2 —Bus Protection CT (Activated)
B CT1-Line Protection CT
DS CT1 CT2
Fe‘.— —‘{ > Bay 2 (Outage)
|~ CB DS
DS >
CT 2 —Bus Protection CT (Activated)

4-7 CT ZEEZRAAIZELE L 72356 O FH sk H ]
PLEX V., MR CT ZEET5 2 &2k v, dlres & IR MEI CT OB A
a7 L, BHRAEY L—BMEIC LA BITREICRETH L2 EMNT
x5,

d) BihEAEARZ GIS AR GEEL TRE T 5,

SHEIT 2 R RS O BB 7S SLHR B R BN & 5 2 BB I E 5 FH AT B 720,
GIS At & GIS DBUHIHIMITEE L TRE SN D ETh B,
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Locl control panel GIS

4000 2000

C-C SECTIONAL VIEW OF B/C

4-8 GIS #A1EFE OELEH]

e) GIS A—H— (Fixzoiatt) 1L, FREOEEMEMLD GIS & 18 FLL EfA L
TWOHRBRAEFETHZ &,

GIS A—F—, WBEICHRTLYZIDGIS A LTFRbE2H L T0iuE, £
DA—=H—ITHBBEICEAL T EDEHENRH L EEXOND, £, TOT1
IZOWTh, ., BSthoRG, WE - EEHOBINABIREATWD EEZDL
NHZENLEETHD, DD, A—T—TRIETH 18 FLL LD ARER
EHTDHEVIRMHERE L, 22T I8F LWV IEEIT, R A — T —DHE
BE3 2 JHEWT R 0D A3 RPN S SR SR & BRI L TN D, JMEWTER O PN SRR A R 72 < R
WL TWHEA—=T—ThLX, +ORRREAGLTCNDLEEZ LD, i, g
OWNEBRBRIEHE I A —H— T LI e UTFTO LS 2L H 5,

TERK LA FE DLW RIS A — 0 —HERE R L7256

FERE AN AT EEHMEWT 25 A — I —HERRRIBUZE L7256
/BTN A — 2 —HERE R BU T E L 256

f) GIS A—H— (E72TZ0HEM) 1T, FREOEERKED GIS O EOM AR
HEHFED D 18 L, EoEMGEAEA NI TS Z &
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B5E RIEHREE

51, IRIEH=MEEEH

A ¥ FOBREEFETEMIZ ) 5 2% (The Environmental Impact Assessment Notification, 2006
and further amendments in Jan 2009, Dec 2009, Apr2011, and Jan 2012)iZ &k 5 &, DEEMHRFHEIT
BRBES R & D LB 2\, — 7, JICA OBRBIAAEIE T A KT A v OBREIE % i
723728 MPPTCL [3AIBR B R M E RARMTE R N E 27 ) == 77 4 — A(ITE
BE2) 2 AERE U7z, WIIBREERBFE 2 2015 42 9 AR CIIREORMETH D | S hRi
LSNDTETH D, FIiRARITFARRZ HEIC, Checklist Z 1Bk L, BEE 3 (TR L
72,

52. RER~ADEE

MPPTCL (IfRFEX DA BT 2720, YPREIN TV W D007 7 ey
=7 FEFEA LT, RN, 2 Tod 77y MIENAR, Yo7 Fa T IV RED
PRAEXIMNLE L TV DK 5-1 28), 4 > FEINOMIZ L - Tix, 25 ESAR,

7 F 27 VDEN 10km OFFHAZ NNy 77—V —rH L Fxakr v T 47 U7 EL
THRELTWDEZALHIN, T4 Y - 777 v aMTINEDOREEZ L TR, £
Died, T BT X TOREXA~DEZBEIEEITRAE LR,
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" e w 00E w e ™ NE w e W e owIE wooE [ (4 w Legend
1 i 1 1 1 1
Substation
o— 400 kV
220 kV
132kV
DESIG ENG
® Ramsarsite

TigerReserve
No. 15 I national Park
No. 23 Sanctuary

No. 18 ®)  UNESCO-MAB Biosphers Ress

0 50 100 400
A N S Kilometers

(Source: JICA Study Team)
5-1 R#ET ) 7 LEEFEM

53. RELEYV~DEE

[EIB H SAPRF#EH A (International Union for Conservation of Nature:IUCN) @ 7/ Wil FLEA T
IZEkdE, AV RITE 1333 O Ly FU A MECEERGIEU B)NFEL, S fhROAE
SNTWDLEOT T T 4% « 777 2T T 2601 46 HlHdH 5(R 5-1 2R,
INHDORMIRE FEOMBEOBMREFTE LR, WThotr7ay=7 b 16 s
52T BOREAEMONTIBLE EET D, Z0HH, ~T 4 ¥ - FI7T7T V2NN TOAERNR
R 541U CV 5 3 ffi(Lindsaea malabarica, Panthera tigris, Panthera pardus)iZ- DWW CHh % & 7
7'm ¥ =2 |k No. 5, No.12, No.13, No.15, No.18, No.19, No.22, No.25 T, ABHURN S L < 1%
Tiger OB & L CTHIHA S5 ATREMEDN & 25 FTIAE L TR Y . 2V bIREEM ~DE
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DOFEHEIZHT- > TiE. HHME (Forest Department) 721 T < BAEAM R (Wildlife
Department) & FANIZH7ICHikEd L7z X TA— MREEITI ZENEFE LV, gk
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£ 51 vT4% - FITVa2MTHHAOMENTVWSIUCN Ly KU R v

Scientific Name Common Name IUCN Red List
category
Plants Ammannia nagpurensis EN
Lindsaea malabarica NT
Utricularia praeterita NT
Mammals | Cuon alpinus Indian Wild Dog EN
Hipposideros durgadasi Durga Das's Leaf-nosed Bat EN
Manis crassicaudata Indian Pangolin EN
Panthera tigris Tiger EN
Bos gaurus Indian Bison VU
Lutrogale perspicillata Indian Smooth-coated Otter VU
Melursus ursinus Sloth Bear vu
Prionailurus rubiginosus Rusty-spotted Cat VU
Rucervus duvaucelii Barasingha, Swamp Deer VU
Rusa unicolor Sambar Deer vu
Tetracerus quadricornis Four-horned Antelope A\"%48)
Antilope cervicapra Blackbuck NT
Hyaena hyaena Striped Hyaena NT
Panthera pardus Leopard NT
Reptiles Gavialis gangeticus Indian Gharial CR
Crocodylus palustris Mugger vu
Turtles Batagur dhongoka Three-striped Roofed Turtle EN
Chitra indica Indian Narrow-headed Softshell | EN
Turtle
Batagur kachuga Bengal Roof Turtle CR
Nilssonia gangetica Indian Softshell Turtle VU
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Scientific Name Common Name IUCN Red List
category
Hardella thurjii Crowned River Turtle VU
Geoclemys hamiltonii Black Pond Turtle VU
Nilssonia hurum Indian Peacock Softshell Turtle A\"%48)
Nilssonia leithii Leith's Softshell Turtle VU
Anura Philautus sanctisilvaticus Sacred Grove Bushfrog CR
Fish Tor khudree Black Mahseer EN
Thynnichthys sandkhol Sandkhol Carp EN
Silonia childreni EN
Clarias magur Wagur EN
Amblyceps arunchalensis EN
Ailia coila Gangetic ailia NT
Anguilla bengalensis Indian Mottled Eel NT
Anguilla bicolor Shortfin Eel NT
Bagarius bagarius NT
Bagarius yarrelli NT
Chitala chitala NT
Labeo pangusia Pangusia labeo NT
Microphis deocata NT
Ompok bimaculatus NT
Ompok pabo NT
Parambassis lala Highfin Glassy Perchlet NT
Wallago attu NT
Odonata Indothemis carnatica NT

*. Critically Endangered (CR), Endangered (EN), Vulnerable (VU), Near Threatened (NT)
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BHECIIHBEXTOWREOH S5O LT IUCN L'y KU R bl

Project
No

Project Name

Lindsaea
malabarica

Panthera
tigris (Tiger)

Panthera
pardus

1

LILO of one circuit of 400kV
Khandwa - Rajgarh PGCIL line
at Chhegaon 400kV Substation
(D/C)

(Leopard)

400kV Bus Reactor at Chhegaon
400kV S/S

Pithampur400-Super Corridor
220kV DCDS line

LILO of One ckt of
Indore(Jetpura) - Depalpur
132kV DCDS Line at Super
Corridor (Indore) 220kV
S/s.(D/C)

Charging/Upgradation of
Chichli220 - Udaipura DCDS
line on 220kV level

Chhatarpur-Tikamgarh 220kV
DCSS line

Extant

400/220kV Additional
Transformer at Bina 400kV S/S

LILO of Bina220 - Ganjbasoda
220kV line at Bina(MPPTCL)
400kV S/s

Rewa220 - Sidhi 220kV DCDS
line through Rewa UMSP

Julwania400 - Pati(Silawad)
132kV DCSS Line

10

LILO of Mangliya - IndoreSZ
132kV line at Mahalaxmi

11

Julwania400 - Shahpura 132kV
DCSS Line

12

Datia220 - Bhitarwar 132kV
DCSS Line

Extant

13

MugaliaChhap220 - Mahwadia
132kV DCDS Line

Probably Extant

15

Sidhi220 - Madwas 132kV
DCSS Line

Near*

Extant

16

Panagar220 - Dheemarkheda
132kV DCSS Line

Near*

17

Prithivipur-Orchha 132kV DCSS
Line

18

Sirmour220 - Atraila 132kV
DCSS line

Near*

19

Udaipura - Tendukheda 132kV
DCSS line

Extant

20

Gohad - Gormi 132kV DCSS
line
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21

Narsinghgarh - Suthaliya 132kV - -
DCSS line

22

LILO of Satna220 - Kymore - -
132kV line at Unchhera 132kV
S/s

Extant

23

LILO of one ckt of Sidhi220 - - -
Deosar 132kV line at Sinhawal
132kV S/s

24

2nd ckt of Rajgarh(B) - - -
Raghogarh 132kV DCSS line up
to Chachoda 132kV S/s

25

Maneri - Mandla 132kV DCSS - Near*
line

Extant

*: Estimated by JICA Study Team

(Source: JICA Study Team)

A 0 50 100 200 300

N

w :mLegend

K Substation
— 400 KV
220kV
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NT_Lindsaea_malabarica2
I

| 2
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0
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(a) Lindsaea Malabarica ™M PN43 AR X
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(Source: IUCN)
STELEBHRON TR Y BEEZT 2 WRERD H DM

87



54. BMADEE

B OFHE T, EEOZEERT & XEIL— R BHRAREIIT A0 L THTZR, T b
DB %[BT 5 72 MPPTCL (I 20O H 77 m v = 7 MR OOHzIED, MLHIS
N—heZETLZ LR THRRT Y T ~OFENR/NRE 2D X OFEZ AT LT,
2015 4F 9 AR A CTOL— RRIC KL D &3 S3IRTIHEY . BREROIFT Trv=s K,
#) 24.2km, 67.7Tha BRIV T35 Z L1270 D, FEHR FOBAILT X TEERT D 4
FERH DT HRIE D B BRI FE (Forest Clearance) & B3 5 LA H 5, Online
Submission & Monitoring of Environmental, Forests and Wild Life Clearance User Manual (2015)(Z
L2 & FMEGEHEIL, PRI KL > THRZRY | 40ha UL EOSGEITEOKRBIMLET
& % 7% 40ha A DS A IINOBRIB A AGEFHRe & 2175, £72. Sha KD HEIE, XLV
e Tt & TRBPBFTRETH D,

#® 53 REEREEEFORBXINOFMAA~DEE

No | Project Name Transmission ROW
line [km] [ha]

7 | Rewa220 — Sidhi 220kV DCDS line through Rewa UMSP 30| 10.5
9 | Julwania400 — Pati(Silawad) 132kV DCSS Line 0.5 1.4
11 | Julwania400 — Shahpura 132kV DCSS Line 6.0 | 16.2
13 | MugaliaChhap220 - Mahwadia 132kV DCDS Line 1.5 4.1
15 | Sidhi220 - Madwas 132kV DCSS Line 0.2 0.5
17 | Prithivipur-Orchha 132kV DCSS Line 2.0 54
18 | Sirmour220 - Atraila 132kV DCSS line 1.0 2.7
23 | Sidhi220 - Sinhawal 132kV DCSS line 1.0 2.7
25 | Maneri - Mandla 132kV DCSS line 9.0 243

Total 242 | 67.7

(Source: MPPTCL)

BT D BT DEATE, BRI K D HRAROEENTON, Kbtz

BOBGFTIAEIL S D T2 ORI E RGN FEN SN D, FEFIZINOHMESH L
AN, FRR DI E) 7RG A3 A TCHEMR A FE T 2 Z &2 D,
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55. XR¥E&

BALI 72 SR L— R NRE L TR, 2015 4F 9 A BIME, R & FZREOBILRIX
B CE 22\, 7272 L, MPPTCL /X AV E CHa i ERBIR 2B CTHELZHED TR | Nk
BEHELED, BEIRBET DHAREMEN S DG AT FEONELLEL L TN T 5 TEIC
o TS, EDID, REOBIEDHAET L rREIME EHERI SN D, FEFMICHT-
| HEFEITERBEESBT 5N TV D0, b LA LESEAITEICESWIZ/EN S D )
E 9% JICA WHERT 2 Z ENEE LV, [ERBINFAE LG, ERICE S 724
EIThbhb Z LIl b,

56. THuULA

A > N#J)¥%(Indian Electricity Act, 2003)I2 £ % & 2@ AT CIXAMEUG A LE TH 5
. EEEEE O A IO EER NROW)O T FER DSBS 2 481X 72\, MPPTCL X
EEATHMZ 2 TEFFTA DO TN LRSI EIZLTWAZD, Wiy r7 ey
b b FHIEUAR 2338423 2 Al REPE IR,

57. THFIRAICIKT HEE

A > R 7J{#(Indian Electricity Act, 2003)12 L 5 & | REFEEEE O A HICEEHR FROW)D H
HIT THEPIC R TERL 2D b DD, THEERITHOBEME LTHHTE S, 2L+
T # 1L RS F T OREE) OFR PR T OF RO, 4m DL EOREEY) O R H
HIR &b, THF EoR HHIBRIZ % L, MPPTCL (X > R J){%(Indian Electricity Act,
2003 ZHD X EMAIME AT O o LEP OIEMERRITHEE T INR 183,497,000-F2 1272 5 T
EThH D, — %O FHFI IR D MfiE I3 Thieu,
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# 54 TEHPOEMHEOHERE

No Name Length ROW Unit Cost™ Cost As per
i [km] [ha] [INR/ha] Estimate [INR]

1 LILO of one circuit of 400kV Khandwa -

Rajgarh PGCIL line at Chhegaon 400kV

Substation (D/C) 5.0 26.0 40,192 1,045,000

400kV Bus Reactor at Chhegaon 400kV S/S
2 Pithampur 400-Super Corridor 220kV DCDS

line

LILO of One ckt of Indore (Jetpura) - Depalpur 63.0 210.1 60,995 12,815,000

p palp

132kV DCDS Line at Super Corridor (Indore)

220kV S/s. (D/C)
5 Chhatarpur-Tikamgarh 220kV DCSS line 110.0 385.0 56,000 21,560,000
6 400/220kV Additional Transformer at Bina

400kV S/S

LILO of Bina 220 - Ganjbasoda 220kV line at 10.0 350 64,429 2,255,000

Bina (MPPTCL) 400kV S/s
7 Rewa 220 - Sidhi 220kV DCDS line through

Rewa UMSP 90.0 315.0 58,342 18,378,000
9 ilil:lvgama 400 - Pati (Silawad) 132kV DCSS 20.0 108.0 72,199 7,798,000
10 LILO ofM.anghya 220 -Indore 132kV Line at 30 31 74,691 605,000

Mahalaxmi
11 Julwania 400 - Shahpura 132kV DCSS Line 65.0 1755 78,374 13,755,000
13 gﬁegallaChhap 220 - Mahwadia 132kV DCDS 10.0 270 $3.878 2,265,000
15 Sidhi 220 - Madwas 132kV DCSS Line 50.0 135.0 73219 9,885,000
16 Ee;l:gar 220 - Dheemarkheda 132kV DCSS 65.0 175.5 72707 12,760,000
17 Prithivipur-Orchha 132kV DCSS Line 300 81.0 83,664 6.777.000
18 Sirmour 220 - Atraila 132kV DCSS line 350 945 74292 7,021,000
20 Gohad - Gormi 132kV DCSS line 25.0 67.5 74,963 5,060,000
21 Narsinghgarh - Suthaliya 132kV DCSS line 50.0 135.0 72,111 9,735,000
22 LILO of Satna 220 - Kymore 132kV line at

Unchhera 132KV S/s 5.0 13.5 89,630 1,210,000
23 Sidhi 220 - Sinhawal 132kV DCSS line 132kV

1 fhawa e 50.0 135.0 74,414 10,046,000

24 2nd ckt of Rajgarh (B) - Raghogarh 132kV

DCSS line up to Chachoda 132kV S/s 61.0 164.7 40,540 6,677,000
25 Maneri - Mandla 132kV DCSS line 30.0 216.0 80.334 17,353,000
total 932.0 2,736.9 1,468,810 183,497,000

FE*1: Unit Cost 1. MPPTCL %> b #&ff 7= Cost As per Estimate & ¥ HitH,
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1 General Introduction

Madhya Pradesh, with an area of 308,000 sq.km is the second largest state in India after Rajasthan. It is part of the peninsular
plateau of India, lying in the north central part, whose boundary can be classified in the north by the plains of Ganga-Yamuna,
in the west by the Aravali, in the east by the Chhattisgarh plain and in the south by the Tapti valley and the plateau of
Mabharashtra.

About 80% of the population earns income from agriculture. Recent rapid development of Value Adding Industries utilizing
rich mineral resources (17% of India’s total), teak wood and bamboo etc. from vast forests of about 7.9 million hectares, points
to additional bulk power demand. For the sustainable development of the state of Madhya Pradesh, an electricity power supply
gap of 1,344MW (2011) and T&D loss of 43% (2011) will be the urgent issues.

To cope with the increasing demand for electricity in Madhya Pradesh state, Madhya Pradesh Power Transmission Corporation
Limited (MPPTCL) prepared a Detailed Project Report (DPR) for the Madhya Pradesh Power Sector Transmission Project for
expected financial cooperation from the Japanese government, concerning transmission system development with new
technologies like Low electrical power Loss Conductor (LLC), High Temperature Low Sag (HTLS), or Gas Insulated
Switchgear (GIS), to stabilize and reduce losses in the power transmission system. Further refinement is needed for the project.

1.1 Objectives of The Initial Environmental Examination

MPPTCL has proposed the following 33 subprojects in the DPR. As per EIA notification 2006, Environmental clearance is not
necessary for a transmission project. An IEE is prepared to learn whether there are any Environmental Impacts caused by the
subprojects in consideration of JICA GUIDELINES FOR ENVIRONMENTAL AND SOCIAL CONSIDERATIONS (2010).

The objective of the IEE report for the Project is to determine and assess preliminarily potential impacts on the environment,
propose suitable mitigation measures against negative impacts, and prepare the environment monitoring system.

1.2 IEE Study Implementation Arrangement

The Construction Department of MPPTCL has prepared the IEE based on literature survey and desk study. Neither physical
environmental site survey nor biological site survey is conducted.

2 Policy and Legal Framework
2.1 Indian Laws

Environmental Impact Assessment Notification 2006 stipulates the projects which require Environmental Clearance based on
areviewed Environmental Impact Assessment Report. According to the Notification, transmission line projects and substation
projects do not require Environmental Clearance or an Environmental Impact Assessment Report. Land acquisition for
substations has to follow Right to Fair Compensation and Transparency in Land Acquisition, Rehabilitation and Resettlement
Act, 2013. If the projects fall in forest areas, MPPTCL has to follow the Indian Forest Act for the compensation. The following
are the major Acts and Notifications relevant to the Project.

e  The Environment (Protection) Act, 1986, amended 1991

e  The Environmental Impact Assessment Notification, 2006 and further amendments in Jan 2009, Dec 2009, Apr 2011,
and Jan 2012
The Water (Prevention and Control of Pollution) Cess (Amendment) Act, 2003
The Air (Prevention and Control of Pollution) Act 1981, amended 1987
Right to Fair Compensation and Transparency in Land Acquisition, Rehabilitation and Resettlement Act, 2013
Indian Forest Act, 1927
Scheduled Castes and Scheduled Tribes (Prevention of Atrocities Act), 1989
The National Green Tribunal Act, 2010
S.0 No. 1035 (E), [12/05/2011] - E-waste Management and Handling Rules 2011

The workflow for Forest Clearance Process

(1) User Agency can register to get the login credentials from http://efclearance.nic.in. Thereafter, project details can be
submitted along with all required documents [Form-A (Part-I)/Form-B (Part-I)/Form-C (Part-I) etc.]. When U.A. submits
all these details, an acknowledgement letter would be sent (by System) to email-id of (Applicant) User Agency.
Acknowledgement letter may contain some information including unique proposal number. U.A. may refer this unique
proposal number for future reference.

(2) Nodal Officer scrutinizes the proposal (within 10 days) and sends an acceptance letter to User Agency, if all relevant

documents are uploaded properly by U.A. If any document is missing or any other information is needed, Nodal Officer
may ask U.A. to upload those missing information. Timeline will start only if Nodal officer accepts the proposal.

(3) When, Nodal Officer sends the acceptance letter to U.A., proposal details are forwarded automatically to concerned

1
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DFOs and DCs for their necessary action.

(4) DFO can view the proposal after logging in to portal and can take print out (if needed) of the entire details and then
process it. After that, he/she uploads the part-II of Form-A/Form-B/Form-C on the portal along with his/her recommendation
and Site Inspection report.

(5) When, DFO uploads his/her recommendation and Site Inspection Reports on the portal, proposal details are forwarded
automatically to concerned CF/CCF for the necessary action.

(6) District Collector (DC) can view the proposal after logging in to portal. He/she has to upload FRA document (that must
include Forest rights settlement details) on the portal. and can take print out (if needed) of the entire details and then process
it. After that, he/she uploads the part-III of Form-A on the portal along with his/her recommendation and Site Inspection
report (if site inspection done).

(7) When, CF/CCF uploads his/her recommendation and Site Inspection Reports on the portal, proposal details are
forwarded automatically to concerned Nodal Officer for the necessary action.

(8) Nodal Officer can view the proposal and recommendations of DFO and CF/CCF after logging in to portal and can take
print out (if needed) of the entire details and then process it. After that, he/she uploads the part-IV of Form-A on the portal
along with his/her recommendation and Site Inspection report (if site inspection done).

(9) When, Nodal Officer uploads his/her recommendation and Site InspectionReports on the portal, proposal details are
forwarded automatically to concerned State Secretary for the necessary action.

(10) State Secretary can view the proposal and recommendations of DFO, CF/CCF and Nodal Officer after logging in to
portal and can take print out (if needed) of the entire details and then process it. After that, he/she uploads the part-V of
Form-A on the portal along with his/her recommendation.

(11) When, State Secretary uploads his/her recommendation on the portal, proposal details are forwarded automatically to
concerned Regional Office or Head Office, Delhi as per the flow defined in the system.

Source (OSMEFWC User Mannual Version 1)

2.2 JICA Guidelines

JICA GUIDELINES FOR ENVIRONMENTAL AND SOCIAL CONSIDERATIONS (2010) provides JICA’s policy and
requirements. Appendix 3 of the JICA guidelines shows sensitive projects and “Power transmission and distribution lines
involving large-scale involuntary resettlement, large-scale logging, or submarine electrical cables” is listed in Appendix 3. The
Project might not cause large-scale involuntary resettlement (it has not been confirmed by site survey) or large-scale logging
(Forest area would be around 69.9 ha). Therefore, it might be categorized as B.

3 Project Description
MPPTCL has proposed the following 33 subprojects in the DPR, as shown in Table 3-1.
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Table 3-1 List of 33 sub-projects

No. | Project description

LILO of one circuit of 400kV Khandwa - Rajgarh PGCIL line at Chhegaon 400kV Substation (D/C)
400kV Bus Reactor at Chhegaon 400kV S/S

Pithampur400-Super Corridor 220kV DCDS line
LILO of One ckt of Indore (Jetpura) - Depalpur 132kV DCDS Line at Super Corridor (Indore) 220kV S/s.(D/C)

4 Charging/Upgradation of Chichli 220 - Udaipura DCDS line on 220kV level
Chhatarpur-Tikamgarh 220kV DCSS line

400/220kV Additional Transformer at Bina 400kV S/S
LILO of Bina220 - Ganjbasoda 220kV line at Bina (MPPTCL) 400kV S/s

Rewa220 - Sidhi 220kV DCDS line through Rewa UMSP
9 Julwania400 - Pati (Silawad) 132kV DCSS Line

10 | LILO of Mangliya 220 —Indore 132kV Line at Mahalaxmi
11 | Julwania400 - Shahpura 132kV DCSS Line

12 | Datia220 - Bhitarwar 132kV DCSS Line

13 | MugaliaChhap 220 - Mahwadia 132kV DCDS Line

15 | Sidhi 220 - Madwas 132kV DCSS Line

16 | Panagar 220 - Dheemarkheda 132kV DCSS Line

17 | Prithivipur-Orchha 132kV DCSS Line

18 | Sirmour220 - Atraila 132kV DCSS line

19 | Udaipura - Tendukheda 132kV DCSS line

20 | Gohad - Gormi 132kV DCSS line

21 | Narsinghgarh - Suthaliya 132kV DCSS line

22 | LILO of Satna 220 - Kymore 132kV line at Unchhera 132kV S/s
23 | Sidhi 220 - Sinhawal 132kV DCSS line 132kV

24 | 2nd ckt of Rajgarh(B) - Raghogarh 132kV DCSS line up to Chachoda 132kV S/s
25 | Maneri - Mandla 132kV DCSS line

26 | Sukha (Jabalpur)

27 | Hoshangabad 220kV (2nd)

28 | Barwaha 220kV (3rd)

29 | Betma 132kV

30 | Khirkiya 132kV

31 | Amla 132kV

32 | Tejgarh 132kV

33 | Satwas 132kV

34 | Sitamau 132kV

35 | Baroda 132kV

36 | Amrawadkhurd 132kV

(Source: DPR)

3.1 Background

In India, national energy consumption has continued to grow due to recent annual economic growth of over 8%, becoming the
4th largest in the world at the end of 2012. Supply has not kept up with the demand growth, with an 8.7% shortage in energy
and 9.0% shortage in capacity, and a high national transmission and distribution (T&D) loss of 23.7% (2011) has also been an
urgent issue.
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To counter these problems, in energy sector reforms after the New Electricity Act was introduced in the 12th Five year Plan
(2012-2017), new power developments will be focused exclusively on supercritical technology after the 13th Five year Plan
(2018-2023) and T&D reinforcement and rural electrification will also be critical domestic issues.

Located in the central part of India, the State of Madhya Pradesh has the 2nd largest surface area in India and the 6th largest
population, of 73 million. The state constitutes part of the Delhi-Mumbai Industrial Corridor, which is a mega-infrastructure
project initiated by India and Japan, and has plans for industrial development in the future, including the development of a
Special Economic Zone near Indore airport, a distribution center near Dewas and the industrial area of Pithampur. To achieve
sustainable development in the state of Madhya Pradesh, a stable electricity power supply will be the urgent issue, but a power
supply deficit of 455MW (2016-17, plan) is forecasted. In addition, the T&D loss of 27% (2014-15) should be reduced in the
future. To strengthen the power system, the Japan International Cooperation Agency (JICA) provided a loan for the
transmission project phase I in 2012. Since the phase I project was implemented successfully, JICA is now considering a phase
II loan, which will include additional new technologies in transmission and substation equipment, to improve the power system
further.

3.2 Project’s Objectives

To cope with the increasing demand for electricity in Madhya Pradesh state, Madhya Pradesh Power Transmission Company
Limited (MPPTCL) prepared a Detailed Project Report (DPR) for Transmission System Strengthening Works in Madhya
Pradesh for expected financial cooperation from the Japanese government, concerning transmission system development with
new technologies like Low Loss type ACSR (LL-ACSR) conductor, High Temperature Low Sag (HTLS) conductor, or Gas
Insulated Switchgear (GIS), to stabilize and reduce losses in the power transmission system. Further refinement is needed for
the project.

3.3 Project Location

MPPTCL has proposed the 33 subprojects in the DPR shown in Table 3-1. 21 of them contain construction of new transmission
lines and 16 of them contain construction of new Sub-stations. 11 projects, No. 26 to No.36, are installing additional
transformers, which are planned for the existing sub-stations. These projects will not require any new land or resettlement.
Therefore, this IEE is mainly focused on the remaining 22 projects.

Table 3-2 List of 33 sub-projects

No. | Project description TML (km) Substation Additional

400kV | 220kV | 132kV | Name Required | 1ransformer
Area (ha)

1 LILO of one circuit of 400kV - 1x125
Khandwa - Rajgarh PGCIL line at MVAR
Chhegaon 400kV Substation (D/C) | 5 - - -
400kV Bus Reactor at Chhegaon
400kV S/S

2 Pithampur400-Super Corridor Super Corridor
220kV DCDS line (Indore)

LILO of One ckt of Indore

(Jetpura) - Depalpur 132kV DCDS | ~ 30 13 3.27
Line at Super Corridor (Indore)
220kV S/s.(D/C)

4 Charging/Upgradation of Chichli Udaipura
220 - Udaipura DCDS line on | - -
220kV level

5 Chhatarpur-Tikamgarh 220kV | 110 - )
DCSS line

6 400/220kV Additional - 1x315 MVA
Transformer at Bina 400kV S/S
LILO of Bina 220 - Ganjbasoda | - 10 -
220kV line at Bina (MPPTCL)
400kV S/s

7 Rewa 220 - Sidhi 220kV DCDS -
line through Rewa UMSP

9 Julwania 400 - Pati (Silawad)
132kV DCSS Line

10 | LILO of Mangliya 220 —Indore 3 Mahalaxmi nknown
132kV Line at Mahalaxmi ) “

Pati (Silawad) 400
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11 | Julwania400 - Shahpura 132kV 65 Shahpura 295

DCSS Line )
12 | Datia220 - Bhitarwar 132kV Bhitarwar

DCSS Line 40 2.23
13 | MugaliaChhap 220 - Mahwadia 10 Mahwadia 5.00

132kV DCDS Line '
15 Sl.dhl 220 - Madwas 132kV DCSS 50 Madwas 330

Line
16 | Panagar 220 - Dheemarkheda 65 Dheemarkheda 295

132kV DCSS Line '
17 PI:IthlleuI‘-OI‘Chha 132kV DCSS 30 Orchha 300

Line
18 | Sirmour 220 - Atraila 132kV Atraila

DCSS line 3 4.00
19 | Udaipura - Tendukheda 132kV 45 Tendukheda 387

DCSS line )
20 | Gohad - Gormi 132kV DCSS line 25 Gormi 2.25
21 | Narsinghgarh - Suthaliya 132kV 50 Suthaliya 398

DCSS line )
22 | LILO of Satna 220 - Kymore 5 Unchhera 6.25

132kV line at Unchhera 132kV S/s )
23 | Sidhi 220 - Sinhawal 132kV DCSS Sinhawal unknown

. 50

line 132kV
24 | 2nd ckt of Rajgarh (B) - Raghogarh Chachoda unknown

132kV DCSS line up to Chachoda 61

132kV S/s
25 | Maneri - Mandla 132kV DCSS 30 - -

line
26 | Sukha (Jabalpur) - - - +2x50 MVA
27 | Hoshangabad 220kV (2nd) - - - + 1x160

MVA
28 | Barwaha 220kV (3rd) - - - + 1x160
MVA

29 | Betma 132kV - - - +50 MVA
30 Khirkiya 132kV - - - +50 MVA
31 Amla 132kV - - - +50 MVA
32 | Tejgarh 132kV - - - +50 MVA
33 | Satwas 132kV - - - +50 MVA
34 | Sitamau 132kV - - - +50 MVA
35 | Baroda 132kV - - - +50 MVA
36 | Amrawadkhurd 132kV - - - +50 MVA

(Source: DPR)
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Figure 3-1 Project Location

3.4 Project area type and activities
3.4.1 Substations

16 new substations are proposed. Some of the locations are already identified but some of them are in the selection stage. All
of'the land planned is government-owned. The exact locations of the sub-stations will be finalized after site surveys. Residential
areas and private land will be avoided and only government land without any houses will be selected for substations. The
procedures from land selection to construction are as follows.

Table 3-3 Area Required for Substations

Substation
No. | Project description Required  Area | Status™
Name (ha)
2 Pithampur400-Super ~ Corridor  220kV ~ DCDS  line | Super  Corridor 3.27 @)
LILO of One ckt of Indore (Jetpura) - Depalpur 132kV DCDS | (Indore)
Line at Super Corridor (Indore) 220kV S/s.(D/C)
9 Julwania400 - Pati (Silawad) 132kV DCSS Line Pati (Silawad) 4.00 i)
10 | Mangliya 220 - Mahalaxmi 132kV DCDS Line Mahalaxmi - @)
11 | Julwania400 - Shahpura 132kV DCSS Line Shahpura 2.25 @)
12 | Datia220 - Bhitarwar 132kV DCSS Line Bhitarwar 2.25 (i)
13 | MugaliaChhap 220 - Mahwadia 132kV DCDS Line Mahwadia 5.00 )
15 | Sidhi 220 - Madwas 132kV DCSS Line Madwas 3.30 (i1)
16 | Panagar 220 - Dheemarkheda 132kV DCSS Line Dheemarkheda 2.25 (ii)
17 | Prithivipur-Orchha 132kV DCSS Line Orchha 3.00 (6]
18 | Sirmour 220 - Atraila 132kV DCSS line Atraila 4.00 (i)
6
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19 | Udaipura - Tendukheda 132kV DCSS line Tendukheda 3.82 (iv)

20 | Gohad - Gormi 132kV DCSS line Gormi 2.25 i)

21 | Narsinghgarh - Suthaliya 132kV DCSS line Suthaliya 3.28 i)

22 | LILO of Satna 220 - Kymore 132kV line at Unchhera 132kV | Unchhera 6.25 i)
S/s

23 | LILO of one ckt of Sidhi 220 - Deosar 132kV line at Sinhawal | Sinhawal Land is being | (i)
132kV S/s identified

24 | 2nd ckt of Rajgarh (B) - Raghogarh 132kV DCSS line up to | Chachoda Land to Dbe | (i)
Chachoda 132kV S/s identified

*: (1) MPPTCL conducts site survey and selects government land without houses for substations. (1 month)

(il) MPPTCL, the Site Selection Committee comprising SE (EHT-Constn), SE (T & C) and Civil Authority inspect the land
and identify the location.

(iii) MPPTCL intimates the details of the land to the Energy of Government of MP. Energy department of Govt. of MP submits
requisition to Revenue Department, GoMP for allotment of identified land.

(iv) The relevant Revenue Authority (Collector) allots the land to MPPTCL.

(v) Subsequent to allotment of land by the Collector, a contour plan of the land is furnished by the relevant EHT authority for
developing the layout drawings of EHV substation.

3.4.2 Transmission Lines

The exact locations of the transmission lines will be decided after site surveys. All houses, including illegal squatters, will be
avoided from the ROW. Procedures from site survey to construction of the transmission lines are as follows.

I MPPTCL conducts survey for the ROW and examine some routes which will not fall on houses, including illegal
squatters. (2 — 4 months)
il. MPPTCL visits all the stakeholders along the proposed routes individually including the head of the village and
explains the projects and land use restriction. (during No.1) € not a meeting style
iil. MPPTCL finalizes the TML routes.
iv. MPPTCL applies for forest clearance if there are any forest areas in the ROW. (Max 1 year)
v. MPPTCL publishes section 164 notification in local papers as per Indian Electricity Act 2003 for the ROW.
Vi. People can appeal to MPPTCL within 60 days.
vii. MPPTCL manages the appeals.
viii. MPPTCL starts construction for the Transmission Lines.

34.2.1 Tower Areas

The exact locations of the transmission towers have not been decided yet, because the transmission routes are not fixed. The
average required area for Transmission Towers would be 25.03 m? to 165.44 m? per tower (Table 3-4). Estimated number of
towers is 3,029 and required total area would be 9.9 ha (see Table 3-5). The transmission towers do not require land acquisitions.
Land ownership will be with the Land Owner after construction (Regulation Telegraph Act 1885). Crop compensation will be
paid during construction. The land owner can use the land as a vegetable garden after construction but construction building
and tree plantation higher than 4 meters is not allowed (Law - Indian Electricity Act-2003). During operation the natural
vegetation will be cut by MPPTCL for maintenance.

Table 3-4 Required Tower Area by Voltage

Voltage Averag§ height — of the Average Tower area Interval (m)
suspension tower
400 kV 80 m 165.44 m? 333m
220kV 60 m 49.25 m? 263 m
132 kV 40 m 25.03 m? 250 m
Table 3-5 Estimated Tower Area
| No. | 400kv 220 kV 132 kV Total
7
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Lengt | No. of | Total Lengt | No. of | Total Lengt | No. of | Total Lengt | No. of | Total
h Towe | tower h Towe | tower h Towe | tower h Towe | tower
(km) | rs Area (km) | rs Area (km) | rs Area (km) | rs Area
(sqm) (sqm) (sqm) (sqm)
1 5 15 - - 5 15
2,482 - - - - 2,482
2 - 50 162 13 63 218
- - 7,979 56 1,402 9,380
5 - 110 368 - 110 368
- - 18,124 - - 18,124
6 - 10 7 - 10 7
- - 345 - - 345
7 - 90 328 - 90 328
- - 16,154 - - 16,154
9 - - 40 40 140
- - - - 140 3,504 3,504
10 - - 3 3 70
- - - - 70 1,752 1,752
11 - - 65 65 133
- - - - 133 3,329 3,329
12 - - 40 40 123
- - - - 123 3,079 3,079
13 - - 10 10 39
- - - - 39 976 976
15 - - 50 50 158
- - - - 158 3,955 3,955
16 - - 65 65 232
- - - - 232 5,807 5,807
17 - - 30 30 105
- - - - 105 2,628 2,628
18 - - 35 35 105
- - - - 105 2,628 2,628
19 - - 45 45 158
- - - - 158 3,955 3,955
20 - - 25 25 92
- - - - 92 2,303 2,303
21 - - 50 50 142
- - - - 142 3,554 3,554
22 - - 5 5 22
- - - - 22 551 551
23 - - 50 50 140
- - - - 140 3,504 3,504
24 - - 61 61 189
- - - - 189 4,731 4,731
25 - - 80 80 245
- - - - 245 6,132 6,132
Tot 5 15 260 865 667 932 3029
al 2,482 42,601 2,149 | 53,789 98,872

3.4.2.2 Right of Way

The exact locations of the right of way have not been decided yet. The locations will be finalized in the Detailed Design stage.
The average width of ROW would be 27 m to 52 m (see Table 3-6). Estimated required area for ROW would be 2,521 ha (see
Table 3-7). Activities during construction will be removal of buildings and vegetation clearance. Activities during operation
will be vegetation clearance. Land ownership will not be changed after construction. Therefore, the land owner can keep using
the land as agricultural land. But they cannot plant trees higher than 4 m or construct buildings. Habitation is prohibited under
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the ROW.

Table 3-6 Average Width of Right of Way by Voltage

Voltage Level Other than Forest ROW | Forest ROW (m)
(m)

400 kV 52 46

220 kV 35 35

132 kV 27 27

Source: Ministry of Environment and Forest, Guidelines for diversion of forest land for non-forest purposes under the Forest
Conservation Act, 1980 - guidelines for laying transmission lines through forest areas

Table 3-7 Estimated ROW Area

No. 400 kV 220 kV 132 kV Total

Length ROW (ha) | Length ROW (ha) | Length ROW (ha) | Length ROW (ha)

(km) (km) (km) (km)
1 5.0 26.0 - - - - 5.0 26.0
2 - - 50.0 175.0 13.0 35.1 63.0 210.1
5 - - 110.0 385.0 - - 110.0 385.0
6 - - 10.0 35.0 - - 10.0 35.0
7 - - 90.0 315.0 - - 90.0 315.0
9 - - - - 40.0 108.0 40.0 108.0
10 - - - - 3.0 8.1 3.0 8.1
11 - - - - 65.0 175.5 65.0 175.5
12 - - - - 40.0 108.0 40.0 108.0
13 - - - - 10.0 27.0 10.0 27.0
15 - - - - 50.0 135.0 50.0 135.0
16 - - - - 65.0 175.5 65.0 175.5
17 - - - - 30.0 81.0 30.0 81.0
18 - - - - 35.0 94.5 35.0 94.5
19 - - - - 45.0 121.5 45.0 121.5
20 - - - - 25.0 67.5 25.0 67.5
21 - - - - 50.0 135.0 50.0 135.0
22 - - - - 5.0 13.5 5.0 13.5
23 - - - - 50.0 135.0 50.0 135.0
24 - - - - 61.0 164.7 61.0 164.7
25 - - - - 80.0 216.0 80.0 216.0
Total | 5.0 26.0 260.0 910.0 667.0 1,800.9 932.0 2,736.9

4 Scoping

Based on the project information and baseline data, environmental and social issues of concern are scoped. No serious impact
is scoped. Some moderate impacts are the leaking out of Sulfur hexafluoride (SF6) from GIS substations during operation, tree
cutting under the transmission lines, habitat fragmentation due to transmission lines, resettlement under the transmission lines,
land acquisition at the substations, landscape impact caused by the transmission lines, impact on ethnic minorities, and accidents
of workers. The scoping table is shown below.
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Table 4-1 Scoping table

Issues of concern*
Item - :
Construction Operation
Physical | Air pollution C: Vehicle exhaust -
Water pollution C: Turbid water from construction site | C: Human sewage from substation
Waste C: Cleared vegetation, demolition waste, | C: Damaged parts from substation and
domestic waste from workers transmission line
Soil pollution - -
Noise and vibrations C:Construction noise from construction | C: Machine Noise from substation
vehicles
Subsidence - -
Offensive odors - -
Bottom sediment - -
Natural | Protected area B: Trees might be cut in some Protected | -
areas
Ecosystem B: Fragmentation of the habitats might | B: Fragmentation of the habitats might
change ecosystems change ecosystems
Hydrology - -
Topography and | C: Slope failures or landslides at the | C: Concurrent slope failure might cause
geology construction site road blocking
Social Resettlement B: Houses under the TML or Substation | -
Poverty C: People under the poverty line might | C: Land use restriction might prevent
affect by the project new business opportunities
Ethnic Minorities and | B: They might be affected by land | -
Indigenous Peoples acquisition/resettlement
Livelihood and local | - C: Project cause positive impact
economy
Land use and natural | B: Land acquisition at the Substation B: Land use restriction under the TML
resource use
Water usage - -
Infrastructure and social | C: -
organizations of
decision making
Interest oppositioninthe | C: The unequal compensation might | -
area cause conflicts
Local archeological, | C: They might be damaged by | -
historical, cultural, and | construction work
religious heritage
Landscape B: Landscape near the tourism sites or | B: Landscape near the tourism sites or
cultural sites might be affected by TML | cultural sites might be affected by TML
Gender C: Project information might be | C: Working opportunities for the ladies
explained to only gentlemen might be limited
Children’s right C: If children is hired as workers, their | -
right will be violated
HIV/AIDS and Public | C: Infectious diseases brought by | -
Health workers
Working safety B: Accidents during construction B: Electrification, falling
Others Accidents - C: Tower failure, electrification
Global warming - B: Sulfur hexafluoride (SFs)

*: A: Serious impact B: Moderate impact C: Negligible impact -: No impact
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S Survey methods

All the survey was conducted by literature survey. No site survey was conducted. Literature survey was conducted by JICA
study team. Literature survey items are Climate, Topography, Geology, Forest, Protected area, protected species,
Administrative boundaries, Population, Poverty, Ethnic groups, and Land use. All the survey was conducted from 12 July to
18 Sep 2015.

6 Survey Result

6.1 Physical Environment
6.1.1 Climate

The main climate in Madhya Pradesh is Tropical wet and dry or savanna climate (Aw) or Mediterranean climates (Cs). High
land areas are Subtropical highland variety (Cw) or Semi-arid climate (Bs). For Bhopal, the dry season is from October to May
and the wet season is from June to September. The hottest month is May (25.7 — 40.7 °C) and the coldest month is January
(10.5 -25.3 °C).

Bhopal
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Source: World Meteorological Organization

Figure 6-1 Climatological Information (Bhopal, 1949-2000)

6.1.2 Topography

The geographical area of Madhya Pradesh is 308,252 sq. km, which constitutes 9.38% of the land area of the country. The
topography of Madhya Pradesh is defined by the Narmada Sone Valley. It is a narrow and long valley extending through almost
the whole of the state from east to west. The Sone valley forms the upper part; Shahdol and Sidhi districts lie in this valley.
The lower part forms the Narmada valley. It has an average elevation of 300 m above MSL and is covered with alluvial soil.
Jabalpur, Mandla, Narsinghpur, Hoshangabad, Raisen, Khandwa, Khargone and Barwani districts lie in this region. The Sone
valley is narrower than the Narmada valley and alluvial deposit is also comparatively poor and thin; therefore, the Narmada
valley is more important than the Sone valley for agricultural activities. To the north of this valley lies the Central Highlands,
to the south, the Satpura-Maikal ranges and to the south-east, the eastern plateau. These three form the natural physiographic
regions into which the state is divided. The Central Highlands are spread between the Narmada-Sone valley and the Aravali
ranges to the west in a triangular form. The highlands slope towards the north and drain into the Yamuna. The highest peak in
the state, Dhoopgarh, which rises to 1,360 m above MSL, lies in these ranges. The slope is sharp in the south face and gentle
on the northern side. (Source: Government of Madhya Pradesh)
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Figure 6-2 Topography Map of Madhya Pradesh

6.1.3 Geology

The oldest group of rocks, comprising Archaeans and Proterozoic formation, constitutes nearly 45% of the State. The next
younger formation of Carboniferous to lower Cretaceous, comprising Gondwana Super Group, covers 10% of the area, while
the formation of Cretaceous to Paleocene, comprising mostly Deccan Trap basalt, constitutes 38%. (Source: Minerals and
Resources Department, Government of Madhya Pradesh)

Figure 3-1 shows a geological map of Madhya Pradesh.
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Figure 6-3 Geological Map of Madhya Pradesh
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6.2 Natural Environment

6.2.1 Forest

According to the Forest Department of Madhya Pradesh the forest area of the state is 94,689.38 sq. km, constituting 30.71% of
the geographical area of the state and 12.44% of the forest area of the country. Legally, this area has been classified into
Reserved Forest, Protected Forest and Unclassified Forest, which constitute 65.36%, 32.84% and 1.7% of the forest area
respectively. Per capita forest area is 0.16 ha., against the national average of 0.07 ha.

The forest cover has been classified into dense forest and open forest. The latest estimates from the Forest Survey of India,
published in the State of Forest Report (SFR) 2003, suggest that the total forest cover of M.P. is 76,429 sq. km., which is
24.79% of the land area - dense forest constituting 13.57% and open forest, 11.22%. In addition to these two categories of
cover, land having canopy cover of less than 10% is classified as scrub. The area under scrub is not included in the forest cover.
Figure 6-4 shows the forest areas in Madhya Pradesh state.
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Figure 6-4 Tree Cover of Madhya Pradesh
6.2.2 Protected Areas

According to the Indian Forest Act 1927 and Environment (Protection) Act 1986, the designated forest areas are categorized
as Reserved Forests and Protected Forests. The following table shows the forest types and restricted activities.

Table 6-1 Restrictions and required actions for TML by Forest Types

Required
- . Act and
Class Type Restriction permissions  for Regulations
TML/SS
RESERVED | National Park All activities are prohibited unless | Permission from | Environment
FORESTS permitted. supreme court (Protection)  Act
1986, Notification
from Ministry of
Environment &
Forests
Sanctuary Prohibited activity is taking weapons | Permission from | Environment
into a sanctuary. supreme court (Protection)  Act
Permitted activities are investigation or 1986,
study of sanctuary, photography, The wildlife

15
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scientific  research, tourism and
transaction of lawful business.
Other activities are considered to

regulate, permit or prohibit depending
on activities.

(Protection)  Act

1972

Notification from
Ministry of
Environment &
Forests

Eco-Sensitive zone
(10km  distance
around the
National parks and
Sanctuaries)

Erection of electrical cables is regulated
and underground cabling is
recommended.

Permission from
the
Commissioner of
the gov. of MP

Guideline for
declaration of Eco-
Sensitive zone
around national
parks and wildlife
sanctuaries

Certificate from
Ministry of

Environment &
Forests,

Wildlife
Introduction of
Ministry of

Environment &
Forests

Un-designated
area around
NP/Sanctuary

the

PROTECTED FORESTS

Prohibited activities are the quarrying of
stone, or the burning of lime or charcoal,
or the collection or subjection to any
manufacturing process, or removal of,
any forest-produce in any such forest,
and the breaking up or clearing for
cultivation, for building, for herding
cattle or for any other purpose, of any
land in any such forest.

Forest Clearance

Indian Forest Act
1927

There are 9 National Parks, 25 Sanctuaries, 6 Tiger reserves and two International protected areas (UNESCO-MAB Biosphere

Reserve and Ramsar site) in Madhya Pradesh State (see Table 6-2 and Figure 6-5).

Table 6-2 Protected Areas in Madhya Pradesh State

Type Name Tiger Reserves | International importance
National Park | 1. Kanha 1. Kanha
2. Bandhavgarh 2. Bandhavgarh
3. Panna 4. Panna
4. Pench 3. Pench
5. Satpura 5. Satpura Pachmarhi UNESCO-MAB Biosphere Reserve
6. Sanjay 6. Sanjay
7. Madhav
8. Vanvihar Bhoj Ramsar Wetland
9. Fossil
Sanctuary 1. Bori 5. Satpura
2. Bagdara
3. Phen
4. Ghatigaon
5. Gandhisagar
6. Karera
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7. Ken Ghariyal
8. Kheoni

9. Narsinghgarh
10. N. Chambal
11. Nauradehi

12. Pachmari 5. Satpura

13. Panpatha 2. Bandhavgarh
14. Kuno

15. Pench 3. Pench

16. Ratapani

17. Sanjay Dubri | 6. Sanjay
18. Singhori

19. Son Ghariyal
20. Sardarpur

21. Sailana
22. Ralamandal
23. Orchha
24. Gangau 4. Panna
25. V. Durgawati

Source: Protected Planet (www.protectedplanet.net)
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Figure 6-5 Protected Areas

6.2.3 Protected Species

According to IUCN, 1,333 species are tagged as India in the [UCN red list. 136 species are Critically Endangered, 353 species
are Endangered, 496 species are Vulnerable and 348 species are Near Threatened (see Table 6-3). Among them, three (3) plants,
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fourteen (14) mammals, two (2) reptiles, eight (8) turtles, one (1) Anuras, seventeen (17) fish and one (1) Odonata are known
to exist in Madhya Pradesh state (see Table 6-4). The habitats of three (3) species out of forty six (46) protected species are
limited in the state as shown in Figure 6-6.

Table 6-3 Number of IUCN Red list species in India

I P P P P
(CR) (NT)
ANIMALIA 75 202 376 326 979
ARTHROPODA 3 7 31 19 60
CHORDATA 71 184 263 199 717
ACTINOPTERYGII 14 69 88 52 223
AMPHIBIA 20 32 22 9 83
AVES 16 16 50 75 157
CHONDRICHTHYES 3 9 30 28 70
MAMMALIA 11 40 45 24 120
REPTILIA 7 18 28 11 64
CNIDARIA 1 73 107 185
ECHINODERMATA 5 9
MOLLUSCA 4 1 8
PLANTAE 61 151 120 22 354
BRYOPHYTA 1 1 1 3
MARCHANTIOPHYTA 3 1 4
TRACHEOPHYTA 60 147 118 22 347
Total 136 353 496 348 1333
*: Least Concern (LC) and Data Deficient (DD) are excluded.
Table 6-4 IUCN Red List Species Known in Madhya Pradesh
Scientific Name Common Name TUCN Red List category
Plants Ammannia nagpurensis EN
Lindsaea malabarica NT
Utricularia praeterita NT
Mammals | Cuon alpinus Indian Wild Dog EN
Hipposideros durgadasi Durga Das's Leaf-nosed Bat EN
Manis crassicaudata Indian Pangolin EN
Panthera tigris Tiger EN
Bos gaurus Indian Bison VU
Lutrogale perspicillata Indian Smooth-coated Otter VU
Melursus ursinus Sloth Bear VU
Prionailurus rubiginosus | Rusty-spotted Cat VU
Rucervus duvaucelii Barasingha, Swamp Deer VU
Rusa unicolor Sambar Deer VU
Tetracerus quadricornis Four-horned Antelope VU
Antilope cervicapra Blackbuck NT
Hyaena hyaena Striped Hyena NT
Panthera pardus Leopard NT
Reptiles Gavialis gangeticus Indian Gharial CR
Crocodylus palustris Mugger VU
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Scientific Name Common Name TUCN Red List category
Turtles Batagur dhongoka Three-striped Roofed Turtle EN
Chitra indica Indian Narrow-headed Softshell Turtle | EN
Batagur kachuga Bengal Roof Turtle CR
Nilssonia gangetica Indian Softshell Turtle VU
Hardella thurjii Crowned River Turtle VU
Geoclemys hamiltonii Black Pond Turtle VU
Nilssonia hurum Indian Peacock Softshell Turtle VU
Nilssonia leithii Leith's Softshell Turtle VU
Anura Philautus sanctisilvaticus | Sacred Grove Bushfrog CR
Fish Tor khudree Black Mahseer EN
Thynnichthys sandkhol Sandkhol Carp EN
Silonia childreni EN
Clarias magur Wagur EN
Amblyceps arunchalensis EN
Ailia coila Gangetic ailia NT
Anguilla bengalensis Indian Mottled Eel NT
Anguilla bicolor Shortfin Eel NT
Bagarius bagarius NT
Bagarius yarrelli NT
Chitala chitala NT
Labeo pangusia Pangusia labeo NT
Microphis deocata NT
Ompok bimaculatus NT
Ompok pabo NT
Parambassis lala Highfin Glassy Perchlet NT
Wallago attu NT
Odonata Indothemis carnatica NT
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Figure 6-6 Limited habitat species of protected species

6.3 Social Environment

6.3.1 Administrative Boundaries
There are 45 districts in Madhya Pradesh state. The proposed sub-stations and TMLs are located in 26 districts.
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Figure 6-7 District Map
6.3.2 Population

According to the 2011 census, around 72.6 million people are living in Madhya Pradesh state. Rural population is 44.4 million
(61%) and urban population is 16.0 million (22%). Working population is 25.8 million (36%) including marginal working
population. Cultivators are 11.0 million (15%). The highest population district is Indore and the highest population density is
Bhopal, which is 855 persons/km2. The highest population growth rate is 32.88 %, Indore district.

Table 6-5 Population, Growth rate and Population density by District

No | DisuierName | G| RO SO R | emonsand) | b
1 Indore 3,276,697 32.88% 3,898 841 2,10
2 Jabalpur 2,463,289 14.51% 5,211 473 16

3 Sagar 2,378,458 17.63% 10,252 232 6

4 Bhopal 2,371,061 28.62% 2,772 855 13
5 Rewa 2,365,106 19.86% 6,314 375 7,18
6 Satna 2,228,935 19.19% 7,502 297 22
7 Dhar 2,185,793 25.60% 8,153 268 2

8 Chhindwara 2,090,922 13.07% 11,815 177

9 Gwalior 2,032,036 24.50% 4,560 446 12
10 | Ujjain 1,986,864 16.12% 6,091 326

11 | Morena 1,965,970 23.44% 4,989 394 3

12 | West Nimar 1,873,046 22.85% 8,025 233 1

13 | Chhattarpur 1,762,375 19.51% 8,687 203 5
14 | Shivpuri 1,726,050 22.76% 10,066 171 12
15 | Bhind 1,703,005 19.21% 4,459 382 20
16 | Balaghat 1,701,698 13.60% 9,229 184
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No | DistietName | [RSSION | popuiation Growth | B8 ) | e
17 | Betul 1,575,362 12.92% 10,043 157

18 | Dewas 1,563,715 19.53% 7,020 223

19 | Rajgarh 1,545,814 23.26% 6,153 251 21,24
20 | Shajapur 1,512,681 17.20% 6,195 244

21 | Vidisha 1,458,875 20.09% 7371 198 6
22 | Ratlam 1,455,069 19.72% 4,861 299

23 | Tikamgarh 1,445,166 20.13% 5,048 286 5,17
24 | Barwani 1,385,881 27.57% 5,427 255 9,11
25 | Seoni 1,379,131 18.22% 8,758 157

26 | Mandsaur 1,340,411 13.24% 5,535 242

27 | Raisen 1,331,597 18.35% 8,466 157 4,19
28 | Sehore 1,311,332 21.54% 6,578 199

29 | EastNimar | 1,310,061 21.50% 7,352 178 1

30 | Katni 1,292,042 21.41% 4,950 261 16
31 | Damoh 1,264,219 16.63% 7,306 173

32 | Guna 1,241,519 26.97% 6,390 194 24
33 | Hoshangabad | 1,241,350 14.49% 6,703 185

34 | Singrauli 1,178,273 28.05% 5,675 208

35 | Sidhi 1,127,033 23.72% 4,851 232 7,15,23
36 | Narsimhapur | 1,091,854 14.01% 5,133 213 19
37 | Shahdol 1,066,063 17.39% 6,205 172

38 | Mandla 1,054,905 17.97% 5,800 182 25
39 | Jhabua 1,025,048 30.70% 3,600 285

40 | Panna 1,016,520 18.67% 7,135 142

41 | Ashoknagar | 845,071 22.66% 4,674 181

42 | Neemuch 826,067 13.77% 4,256 194

43 | Datia 786,754 18.46% 2,902 271 12
44 | Burhanpur 757,847 19.37% 3,427 221

45 | Anuppur 749,237 12.30% 3,747 200

46 | Alirajpur 728,999 19.45% 3,182 229

47 | Dindori 704,524 21.32% 7,470 94

48 | Sheopur 687,861 22.94% 6,606 104

49 | Umaria 644,758 24.96% 4,076 158

50 | Harda 570,465 20.25% 3,334 171
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Figure 6-8 Population Density in Madhya Pradesh State
6.3.3 Poverty

According to the 2004 census, the number of people below the poverty line is 25,029,390 and the poverty rate of the state is
38%. The district with the highest poverty rate is Dindori (80.11%); the lowest is Neemuch (7.26%).
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Figure 6-9 Poverty rate by district
Source: Census 2004

6.3.4 Ethnic Groups

Scheduled Tribes in Madhya Pradesh state are notified as per the Scheduled Castes and Scheduled Tribes Order, 2001 as
amended by List of the Scheduled Tribes and Castes in Madhya Pradesh State. According to the list, 46 tribes are in Madhya
Pradesh state (see Table 6-6).

Table 6-6 Scheduled Tribes in Madhya Pradesh State

No. Scheduled Tribes

1. Agariya

2. Andh

3. Baiga

4. Bhaina

5. Bharia Bhumia, Bhuinhar Bhumia,Bhumiya, Bharia, Paliha, Pando

6. Bhattra

7. Bhil, Bhilala, Barela, Patelia

8. Bhil Mina

9. Bhunjia

10. Biar, Biyar

11. Binjhwar

12. Birhul, Birhor

13. Damor, Damaria

14. Dhanwar

15. Gadaba, Gadba

16. Gond, Arakh, Arrakh, Agaria, Asur, Badi Maria, Bada Maria, Bhatola, Bhimma, Bhuta,
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No. Scheduled Tribes
Koilabhuta,Koilabhuti, Bhar, Bisonhom Maria, Chota Maria, Dandami Maria, Dhuru, Dhurwa,
Dhoba, Dhulia, Dorla,Gaiki, Gatta, Gatti, Gaita, Gond Gowari, Hill Maria, Kandra, Kalanga,
Koitar, Koya, Khirwar, Khirwara, Kucha Maria, Kuchaki Maria, Madia, Maria, Mana,
Mannewar, Moghya, Mogia, Monghya, Mudia, Muria, Nagarchi, Nagwanshi, Ojha,
Raj, Sonjhari Jhareka, Thatia, Thotya, Wade Maria, Vade Maria, Daroi

17. Halba,Halbi

18. Kamar

19. Karku

20. Kawar, Kanwar, Kaur, Cherwa, Rathia, Tanwar, Chattri

21. (Omitted)

22. Khairwar, Kondar

23. Kharia

24. Kondh, Khond, Kandh

25. Kol

26. Kolam

27. Korku, Bopchi, Mouasi, Nihal, Nahul Bondhi, Bondeya

28. Korwa, Kondaku

29. Majhi

30. Majhwar

31. Mawasi

32. Omitted

33. Munda

34. Nagesia, Nagasia

35. Oraon, Dhanka, Dhangad

36. Panika Chhatarpur, Panna, Rewa, Satna, Shahdol, Umaria, Sidhi and Tikamgarh districts,
And Sevda and Datia tehsils of Datia district

37. Pao

38. Pardhan, Pathari, Saroti

39. Omitted

40. Pardhi, Bahelia, Bahellia, Chita Pardhi, Langoli Pardhi, Phans Pardhi, Shikari, Takankar, Takia [In (i) Chhindwara,
Mandla, Dindon and Seoni districts, (ii) Baihar Tahsil of Balaghat District,
(iii) Betul, Bhainsdehi and Shahpur tahsils of Betul district, (iv) Patan tehsil and Sihora and Majholi blocks of
Jabalpur district, (v) Katni (Murwara) and Vijaya Raghogarh tahsils and Bahoriband and Dhemerkheda blocks of
Katni district, (vi) Hoshangabad, Babai, Sohagpur, Pipariya and Bankhedi tahsils and Kesla block of Hoshangabad
district, (vii) Narsinghpur district, and (viii) Harsud Tahsil of Khandwa district

41. Parja

42. Sainariya, Saharia, Seharia, Sehria, Sosia, Sor

43. Saonta, Saunta

44. Saur

45. Sawar, Sawara

46. Sonr

Source: ST & SC Development & Welfare Department, Madhya Pradesh Gov.
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Figure 6-10 Percentage of Scheduled Tribe Population to Total Population

Scheduled Castes in Madhya Pradesh are notified as per the Constitution (Scheduled Castes) Order, 1950, as amended vide
Modification Order 1956, Amendment Act, 1976 and the Constitution (Scheduled Castes) Order (Amendment) Act 2002 No.
25 dated 27.5.2002 of the Ministry of Law, Justice and Company Affairs, read with The Constitution (SCs) Order (Second
Amendment) Act, 2002 No. 61 of 2002 dated 18.12.2002 of Ministry of Law & Justice republished vide Notification No. 7797-
I- Legis-5/2002-L dated 7.6.2003 of Law Dept., Govt. of Orissa and, vide Gazette of India No0.381dt.30.8.2007. According to
the Order, 95 castes are listed in Madhya Pradesh state (see =7 —! Z2RBITB RO D TR A, ).

Table 6-7 Scheduled Castes in Madhya Pradesh State

Sl Scheduled Castes
1. Audhelia
2 Bagri, Bagdi (excluding Rajput, Thakur sub-castes among Bagri, Bagdi)
3. Bahna, Bahana
4. Balahi, Balai
S. Banchada
6. Barahar Basod
7. Bargunda
8. Basor, Burud, Bansor, Bansodi, Bansphor, Basar
9. Bhanumati
10. Beldar, Sunkar
11. Bhangi, Mehtar, Balmiki, Lalbegi, Dharkar
12. Bhanumati
13. Chadar
14. Chamar, Chamari, Bairwa, Bhambhi, Jatav, Mochi, Regar, Nona, Rohidas, Ramnami, Satnami,
Surjyabanshi, surjyaramnami, Ahirwar, Chamar, Mangan, Raidas
15. Chidar
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Sl Scheduled Castes

16. Chikwa, Chikvi

17. Chitar

18. Dahait, Dahayat, Dahat

19. Dewar

20. Dhanuh

21. Dhed, Dher

22. Dhobi(in Bhopal, Raisen and Sehore distirct)

23. Dohor

24. Dom, Dumar, Dome, Domar, Doris

25. Ganda, Gandi

26. Ghasi, Ghasia

27. Holiya

28. Kanjar

29. Katia, Patharia

30. Khatik

31. Koli, Kori

32. Kotwal (in Bhind, Dhar, Dewas, Guna, Gwalior, Indore, Jhabua, Khargone, Mandsaur, Morena,
Rajgarh, Ratlam, Shajapur, Shivpuri Ujjain and Vidisha Districts)

33. Khangar, Kanera, Mirdha

34. Kuchbandhia

35. Kumar (in Chhatarpur, Datia, Panna, Rewa, Satna, Shahdol, Sidhi and Tikamgarh districts)

36. Mahar, Mehra, Mehar, Mahara

37. Mang, Mang Garodi, Mang Garudi, Dankhani Mang, Mang Mahashi, Madari, Garudi, Radhe Mang

38. Meghwal

39. Moghia

40. Muskhan

41. Nat, Kalbelia, Sapera, Navdigar, Kubutar

42. Pardhi (in Bhind, Dhar, Dewas, Guna, Gwalior, Indore, Jhabua, Khargone, Mandsaur, Morena,
Rajgarh, Ratlam, Shajapur, Shivpuri, Ujjain and Vidisha)

43, Pasi

44. Rujjhar

45. Sansi, Sansia

46. Silawat

47. Zamral

48. Sargara

Source: ST & SC Development & Welfare Department, Madhya Pradesh Gov.
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Figure 6-11 Percentage of Scheduled Caste Population to Total Population
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6.3.5 Land Use

Land use in Madhya Pradesh state is a mixture of Cropland, Tree open and Needle leaf Deciduous Forest. Forests are located
in the southern high mountainous area and most of the lower areas are used for agriculture (see Figure 6-12).
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Source: Land use map, International Steering Committee for Global Mapping (ISCGM)
Figure 6-12 Land use in Madhya Pradesh state

7 Environmental Impacts

7.1 Physical Environmental Impact
7.1.1 Air Pollution

Construction Stage: Vehicle exhaust from construction vehicles might cause air pollution. The dust caused by
transportation vehicles might affect the people along the access roads. The affected area would be limited to around the
construction area and transportation route. The impact is limited to the construction period. The impact will not be serious
because it is confined only to the construction period.

7.1.2 Global Warming

Operation Stage: Global warming might be an issue of concern when sulfur hexafluoride (SF6)) is accidentally released from
the GIS during maintenance. SF6 gas is a non-toxic, odorless and harmless gas.

Four feeders of 220 kV GIS will be installed in the Super Corridor (Indore) 220kV Substation. The average volume of SF6 per
GIS would be 13.27m3 (under 0.6 Mpa). Therefore, a total of approximately 53.08 m3 of SF6 shall be used in this Project.
Usually the SF6 gas is completely enclosed in the GIS and there is hardly any leakage. However, the probability of leakage of
SF6 gas would be slightly higher during the gas treatment work at the time of maintenance. If the gas can be gathered in the
specific way recommended by the manufacturer, then the amount of SF6 released into the atmosphere will be very low. The
maintenance is performed annually per one GIS.

7.1.3 Water Pollution

Construction Stage: Water might become turbid at the tower area during construction if towers are located in steep and/or
soft soil areas which are not managed adequately. 3,029 towers are planned in the Project, but their exact locations are not fixed
yet. Therefore, the exact impact cannot be anticipated.

Operation Stage: Human sewage from substations might cause water pollution. All of the domestic waste water from the 16
new substations will be treated by septic tank or sewage system, so it will not cause serious problems.
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7.1.4 Soil Erosion and Landslides

Construction Stage: Slope failures or landslides at the construction site might be caused at the tower points of the transmission
lines, if towers are located in unstable steep areas. In the case that the design and construction methods are not suitable for the
land, 3,289 tower points which are planned in the Project might be affected. Because the locations are not exactly fixed at this
stage, the high risk locations are not clearly known.

7.1.5 Waste

Construction Stage: Cleared vegetation and domestic waste from workers will be produced at the project sites during
construction. The removed plants and domestic waste will be treated by a contractor. The impact will not be serious if proper
measures are taken.

Operation Stage: Damaged parts from substations and transmission lines might become industrial waste during the operation
stage. The main materials would be iron, copper, ceramics, and plastic. None of them are toxic to human health. The volume
would be 2kg/year per one substation and 136 kg/km of transmission line per year. This industrial waste will be carried out of
the substation following Indian waste management rules (S.O No. 1035 (E), [12/05/2011] - E-waste Management and Handling
Rules 2011) for all domestic and industrial waste including hazardous waste.

7.1.6 Noise and Vibration

Construction Stage: Construction vehicles might cause noise impacts on the people and wildlife around 100m from the
construction site. The affected areas are not clear but the impact would not be serious because most of the locations would be
in rural areas and these impacts would be temporary. MPPTCL’s safety rules stipulated at the construction site will prevent
serious impact.

Operation Stage: Sometimes, cooling fans and transformers in substations might cause noise impacts on houses around the
substations. The impact area of the fans and transformers would be 100m around the facilities. The number of affected houses
is not clear. Because locations would be in rural areas, the number of the affected houses would not be high.

7.1.7 Electromagnetic Waves

Operation Stage: Electromagnetic waves will be released from transformers, beakers and transmission lines. The estimated
level of electromagnetic waves under the transmission line would be less than 20pT and electromagnetic waves at the boundary
of the substation would be less than 4uT. Therefore, there will be no impact on the persons who are living near the facilities.

7.1.8 Radio Interference

Operation Stage: Radio interference might happen around the transmission lines and substations. The possible affected area
would be 100-300m around the facilities. The number of affected houses cannot be identified at this stage. If mitigation
measures are taken, the impact will be compensated for.

7.2 Natural Environmental Impact
7.2.1 Protected Areas

Construction Stage: Indian Forest Act 1927 does not allow any activities in the Reserved Forests (National Park, Sanctuary,
and Eco-Sensitive zone) except for the permitted activities. All the sub-projects which affect protected areas are excluded from
the proposed project.

7.2.2 Protected Species and Ecosystem

Some project locations fall in the known habitats of IUCN red-list species. In terms of Mammals, the habitats of two
Endangered species, six Vulnerable species and three Near Threatened species are covered in some project locations. All the
sub-projects are located outside of the known Tiger habitats but some of them, such as No.15, 16, 18, and 25, are near the
habitats. The sub-projects might not affect the habitat seriously but the ROWs might be used by Tigers. If important corridors
are fragmented, the gene level biodiversity will be lowered and the risk of regional extinction will be higher. If the important
hunting areas are decreased, the number of individuals will be lowered. If the project cause expansion of the human habitat
towered the wildlife habitat, the conflict between people and rare species will be increased. If the ROW make easier for the
people to access the habitat, pouching risk will be increased.

Table 7-1 Protected species and project locations

| No. | Name | EN | vu NT
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1 LILO of one circuit of 400kV Khandwa - | 1 |- |1 |- |- |1 |2 |1 |- |1 |1 |1 |1]/|-
Rajgarh PGCIL line at Chhegaon 400kV
Substation (D/C)
400kV Bus Reactor at Chhegaon400kV S/S |1 |- (1 |- |- |1 (2 |1 |- |1 |1 |1 {1]-
2 Pithampur400-Super Corridor 220kVDCDS | 1 |- |1 |- |- |1 (2 |1 |- |1 (1 |1 |1/]-
line
LILO of One ckt of Indore (Jetpura) - | 1 |- |1 |- |- 1 (2 (1 |- |11 {1 [1]-
Depalpur 132kV  DCDS Line at Super
Corridor (Indore) 220kV S/s. (D/C)
4 Charging/Upgradation of Chichli 220 - |1 |- |1 |- [- |1 (2 |1 |- |1 (1 |1 |1]-
Udaipura DCDS line on 220kV level
5 Chhatarpur-Tikamgarh 220kV DCSS line 1L (- (1L |-1-(1]2 1 |- 1|1 |1]1]|1
6 400/220kV Additional Transformer at Bina | 1 |- |1 |- (- |1 [2 (1 (- |1 |1 {1 |1 |-
400kV S/S
LILO of Bina 220 - Ganjbasoda 220kV line | 1 |- |1 |- [- |1 (2 |1 |- |1 (1 |1 |1]-
at Bina (MPPTCL) 400kV S/s
7 Rewa 220 - Sidhi 220kV DCDS line through | 1 |- |1 |- [- |1 |2 |- |- |1 (1 |1 |1/]-
Rewa UMSP
9 Julwania 400 - Pati (Silawad) 132kVDCSS | - |- |1 |- |- |0l |2 |1 |- |1 |1 |1 |1/|-
Line
10 Mangliya 220 - Mahalaxmi 132kV DCDS |1 |- |1 |- |- |1l (2 |1 (- |1 (1 |1 |1]-
Line
11 Julwania 400 - Shahpura 132kVDCSSLine |- |- |1 |- [- |1 (2 |1 (- |1 (1 |1 |1]-
12 Datia220 - Bhitarwar 132kV DCSS Line - -t - ]-(|rj2]r |- |11 ]1]1]1
13 MugaliaChhap 220 - Mahwadia 132kV |1 |- |1 | - |- 12 (1 |- |1 |1 {1 |1|-
DCDS Line
15 Sidhi 220 - Madwas 132kV DCSS Line 1] - |- |- 112 (- |- 1|1 1|1 |1
16 Panagar 220 - Dheemarkheda 132kV DCSS | 1 |- |1 | - |- 2 01 |- |1 1 -
Line
17 Prithivipur-Orchha 132kV DCSS Line 1 (-1 |- |- 1 (2 (1 |- |1 |1 {1 |1{-
18 Sirmour220 - Atraila 132kV DCSS line 1 |- (1 ]-1- 112 (- |- |1 |1 ]1]-
19 Udaipura - Tendukheda 132kV DCSS line 1 {- |1 |- 1]- 1 (2 (1 |- |11 {1 |1]-
20 Gohad - Gormi 132kV DCSS line - |-t y-]- |y }- 1111 -
21 Narsinghgarh - Suthaliya 132kV DCSSline |1 |- (1 |- |- |1 (2 |1 |- |1 |1 |1 {1]-
22 LILO of Satna 220 - Kymore 132kV lineat | 1 |- |1 |- (- |1 (2 |1 |- |1 (1 |1 |1]1
Unchhera 132kV S/s
23 LILO of one ckt of Sidhi 220 - Deosar 132kV | 1 |- |1 |- |- | L |2 |- |- |1 |1 |1 |1 /|-
line at Sinhawal 132kV S/s
24 2nd ckt of Rajgarh (B) - Raghogarh 132kV | 1 |- |1 |- [- |1 |2 |1 |- |1 (1 |1 |1]-
DCSS line up to Chachoda 132kV S/s
25 Maneri - Mandla 132kV DCSS line |- |1t {-|- 021 (- |11 1|11

*: The figures show the following conditions

Code Origin

1 Extant
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2 Probably Extant
3 Possibly Extant
4 Possibly Extinct
5 Extinct (Post 1500)
6 Presence Uncertain

Source: [IUCN

7.2.3 Forest

All the substations are planned outside of forest areas. Total length of TML which passes through forest area is 24.2 km, 67.7
ha in total.

Table 7-2 Affected forest area by ROW

No | Project Name Ekrlellllismission line ﬁg)w
7 Rewa220 — Sidhi 220kV DCDS line through Rewa UMSP 3.0 10.5
9 Julwania400 — Pati (Silawad) 132kV DCSS Line 0.5 1.4
11 | Julwania400 — Shahpura 132kV DCSS Line 6.0 16.2
13 | MugaliaChhap 220 - Mahwadia 132kV DCDS Line 1.5 4.1
15 | Sidhi 220 - Madwas 132kV DCSS Line 0.2 0.5
17 | Prithivipur-Orchha 132kV DCSS Line 2.0 5.4
18 | Sirmour220 - Atraila 132kV DCSS line 1.0 2.7
23 | Sidhi 220 - Sinhawal 132kV DCSS line 1.0 2.7
25 | Maneri - Mandla 132kV DCSS line 9.0 243
Total 242 67.7

7.3 Social Environmental Impact

7.3.1 Resettlement and Land acquisition

Construction Stage: The locations of TML routes and SS will be carefully selected to avoid residential places, including illegal
settlements, so there is very little possibility of resettlements. But it has not been completely confirmed that all the squatters
are avoided, because the routes are still tentative and no site surveys are conducted. MPPTCL has no experience of resettlement
over 20 years. MPPTCL doesn’t need to acquire the land under the ROW. The land for the SSs will not require expropriation
of private land, because all the areas will be allocated by the government.

7.3.2 Land use restriction
Construction Stage: Some agricultural activities under the ROW will be stopped during construction.

Operation Stage: In order to keep clearance between land and transmission lines, land use in the ROW will be restricted.
Construction of houses, structures more than 4 m, and tree planting higher than 4 m will not be allowed. But as long as the
clearance is kept the area can be used as agricultural land and grazing ground. Natural tree sprouts should be cleared by
MPPTCL on a regular basis to keep clearance between ground and lines. The number of affected land owners and peasants has
not been cleared yet.

7.3.3 Local Heritage

Construction Stage: Local heritage, including buried cultural property, in the project site will not be allowed by the Site
Selection Committee, so there is very little possibility of their being affected by the project.

7.3.4 Landscape

Construction Stage: Most of the sub-projects are more than 10 km from National parks and sanctuaries. Sub-project No.13
(MugaliaChhap 220 - Mahwadia 132kV DCDS Line) is located less than 10 km away but it is 6.5km away from the Vanvihar
National Park. Therefore, no serious landscape impact is predicted.
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7.3.5 Ethnic Minorities and Indigenous People

Construction Stage: Ethnic minorities and indigenous people might be affected by land acquisition/resettlement. Exact
locations and numbers are not clear at this stage.

7.3.6 Public Health

Construction Stage: Infectious diseases such as HIV/AIDS might be brought in by workers during the construction stage. The
number of workers during the construction period would be 10 persons for 14 days per TML tower and 15 persons for 180 days
per SS. Total man-days would be 45,059. The risk is not so high because they are not staying in one location for a long time
like with hydropower plant construction, highway construction or mining activities. MPPTCL has never experienced
HIV/AIDS problems so far.

7.3.7 Accidents

Operation Stage: Tower failures and electrification might happen when too strong wind comes or people touch high voltage
facilities. The risk would be lower if adequate mitigation measures are taken. According to past MPPTCL experience, 3 fatal
accidents and 4 non-fatal accidents have been recorded in two years. Therefore, one or two accidents per year is estimated.

Table 7-3 Accidents in the MPPTCL areas (2013-2015)

Date of accident Fatal/Non-Fatal Name of the lines

13-May-2013 - 132kV Southzone-Satyasai
25-Feb-2014 Fatal 132kV Southzone-Chambal line
14-Feb-2014 Fatal 132kV Southzone-Mangaliya line
4-Oct-2014 - 132kV Chambal-Satyasai line

7.3.8 Working Safety

Construction Stage: Worker accidents such as car accidents, falling etc. might happen during construction. MPPTCL has
experienced some accidents so far. An average of two fatal accidents happened per 1,000 km of TML construction. Therefore,
one accident is estimated for 932 km of TML construction.

Operation Stage: Workers’ accidents such as electrification, falling etc. might happen during operation. MPPTCL has had no
experience of worker injury at substations so far. Therefore, the possibility of workers’ accidents would be very low.

Table 7-4 Accidents in the MPPTCL areas (2013-2015)

Date of accident Fatal/Non-Fatal Name of the lines

16-Jun-2014 - 220kV S/s Nayagaon-Jabalpur line
20-Jun-2014 Fatal 220kV Bhopal-Sukhisevaniya line
21-May-2015 - 220kV Satna-SGTPS Birsinghpur line

8 Analysis of Alternatives

The main alternative designs have been examined before project proposal. Some of the projects were excluded because of
impacts on forest or protected areas. Other alternative routes will be selected to minimize resettlements and the impact on forest
during the detailed design stage too. For example first design was designed without consideration the protected areas and
forests but after checking the locations of the protected areas and forest area, the routes are changed and cancelled to minimize
the forest area. Then the affected forest length was reduced from 86.6 km to 24.2 km.

Table 8-1 Changed and cancelled routes

Previous Plan Revised Plan

Project No | Voltage Remarks

Protected Area | Forest | Total | Protected Area | Forest | Total
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(km) (km) | (km) | (km) (km) | (km)

220 0.0 550 | 550 | 0.0 0.0 0.0 | Cancelled

3 132 2.5 100 | 125 | 0.0 0.0 0.0 | Cancelled
7 220 0.0 1.0 1.0 |00 3.0 3.0

8 132 7.0 0.0 7.0 |00 0.0 0.0 | Cancelled
9 132 0.0 0.0 |00 0.5 0.5
11 132 0.0 6.0 6.0 | 0.0 6.0 6.0
13 132 0.0 0.0 0.0 |0.0 1.5 1.5

14 132 0.0 0.0 0.0 |0.0 0.0 0.0 | Cancelled
15 132 0.0 1.0 1.0 |00 0.2 0.2
17 132 0.0 0.0 00 |00 2.0 2.0
18 132 0.0 1.5 15 |00 1.0 1.0
23 132 0.0 0.0 |00 1.0 1.0
25 132 0.0 120 | 120 | 0.0 9.0 9.0
Total 9.5 86.5 | 96.0 | 0.0 242 | 242

9 Environmental Management Plan
9.1 Mitigation Plan

9.1.1 Physical Environment
9.1.1.1 Global Warming

Operation Stage: GIS is a very hermetically-sealed system, so less than 0.5 % of the sealed SF6 gas per year might be released.
In order to check the GIS, all the SF6 gas should be removed and the GIS opened every 12 years. More than 80% of the SF6
gas will be collected and it will be reused after maintenance. The maintenance cost would be 148,688 Rs. per one GIS. Therefore,
a total of 594,751 Rs./year is required for the mitigation. This will be covered by operation costs.

9.1.1.2 Water Pollution
Construction Stage: MPPTCL will strictly follow the construction rules to minimize turbid water. The rules are as follows.

e Slope areas of more than 10 degrees should not be selected as locations of TML towers.
e  Sedimentation ponds should be settled if turbid water is anticipated.

9.1.1.3 Soil Erosion and Landslides

Construction Stage: MPPTCL will strictly follow the construction rules to minimize erosion and landslides. The rules are as
follows. By adhering to them, the risk of landslides and slope failures will be avoided.

Slope areas of more than 10 degrees should not be selected as locations of TML towers.

Geological boring exploration should be done before detailed design.

High risk landslide areas should be avoided for TML towers.

Erosion prevention techniques should be adopted for slope areas.

After construction, bare ground should be covered by vegetation.

9.1.14 Waste

Construction Stage: MPPTCL will manage construction waste properly. The following rules will be adopted for all the
subprojects.

Cleared trees and vegetation should be given to the land owners.

Demolition waste should be taken to an industrial waste dumping site.

Portable toilets and separated garbage boxes should be installed at the project site.

No domestic garbage is allowed to be thrown out at the construction site.

The cost for the mitigation will be included in the construction cost.

Operation Stage: MPPTCL has the following waste management rules and they will be adopted at all the substations.
Therefore, the impact will be totally minimized.

e  Damaged parts should be divided by type (metal, glass, plastic, and flammable) and collected in a waste storage place.
e  The waste should be sold to a registered waste collection company.
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e  Produced waste should be recorded by date, type, volume, and price.

9.1.1.5 Noise and Vibration

Construction Stage: In order to minimize the noise and vibration impact, the following measures will be taken.
Noise source in the substation should be located more than 30m from residential areas.
The substation should be designed to reduce the noise at the boundary of the compound to adhere to the noise
standards of India (Noise Pollution (Regulation and Control) Rules, 2000).

e Ifresidents around the substation complain about the noise, soundproof covers or sound insulation walls should be
examined.

Mitigation cost will be managed by operation costs.

9.1.1.6 Radio Interference

Construction Stage: Radio interference will be completely mitigated by the following compensation rules.
e  MPPTCL will inform neighboring communities about the project.
e  MPPTCL will establish a special client liaison.

e If MPPTCL receives any complaints about radio interference, it will check the conditions and install community
reception antennae.

The mitigation cost would be managed by operation costs.

9.1.2 Natural Environment
9.1.2.1 Protected Species and Ecosystem
Construction Stage: MPPTCL has already selected the routes to avoid the forest areas. But there are some sub-projects which
locations are near to the Tiger reserve (No.15, 16, 18, and 25) and distribution areas of leopard. Sub-project No.19 and No. 4
is in the area of Lindsaea malabarica. In order to avoid fragmentation of the corridors or extinction by invasive species, careful
considerations are required. Then before the routes would be finalized, MPPTCL will discuss with Wildlife Department and
Forest Department about the routes and vegetation management under the ROW. Possible mitigation measures are as follows.
During planning

- Based on the biological survey result, change the TML route

- Change the height of the towers to keep higher the vegetation

- Planning compensation planting to protect the habitat
During construction

- Consider construction time schedule to keep corridor to the affected species

Operation Stage: If the Wildlife Department gives any instructions, MPPTCL should follow them adequately. The possible
mitigation might be vegetation control under the right of way, installation of the access rules, conducting poaching patrol and
SO on.

9.1.2.2 Forest

Construction Stage: Forest areas affected by substations and the ROW must be compensated for based on the Forest
(Conservation) Act, 1980, amended 1988. Trees cut by the project should be planted at a 1:10 rate. Compensation for plantation
will be charged by the Forest Department after site survey. The estimated compensation cost would be 216 million Rs (see
Table 9-1). Forest department will plant trees in order to mitigate the cleared forest.

Table 9-1 Forest compensation cost

No. | Name f&?t ROW [ha] g:tina teA[fNR]per
7 Rewa (UMSP) - Sidhi 220 DCDS line 3.0 10.5 33,495,000
9 Julwania 400 - Pati (Silawad) 132kV DCSS Line 0.5 1.4 4,466,000
11 Julwania 400 - Shahpura 132kV DCSS Line 6.0 16.2 51,678,000
13 MugaliaChhap 220 - Mahwadia 132kV DCDS Line 1.4 4.1 13,079,000
15 Sidhi 220 - Madwas 132kV DCSS Line 0.2 0.6 1,914,000
17 Prithivipur-Orchha 132kV DCSS Line 2.0 5.4 17,226,000
18 Sirmour 220 - Atraila 132kV DCSS line 1.0 2.7 8,613,000
23 Sidhi 220 - Sinhawal 132kV DCSS line 1.0 2.7 8,613,000
25 Maneri - Mandla 132kV DCSS line 9.0 243 77,517,000
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| Total | 241 67.9 216,601,000
Source: MPPTCL

9.1.3 Social Environment

9.1.3.1 Resettlement

Construction Stage: Most resettlement will be avoided during the design stage. But if any resettlement issues happen,
MPPTCL will follow the Right to Fair Compensation and Transparency in Land Acquisition, Rehabilitation and Resettlement
Act, 2013.

9.1.3.2 Land Use

Construction Stage: In terms of Sub-stations MPPTCL does not need to purchase private land because all of the lands will be
government land, directly from the land owner. In terms of ROW, MPPTCL will not need to purchase the land but MPPTCL
has to pay compensation for the agricultural crops during construction. Estimated affected crop lands would be 2,736.9 ha and
the compensation cost would be 183 million Rs.

Table 9-2 Land compensation cost

Lengt
Name h
[km]

ROW Unit Cost™ Cost As per
[hal [INR/hal Estimate [INR]

1 LILO of one circuit of 400kV
Khandwa - Rajgarh PGCIL line at
Chhegaon 400kV Substation (D/C) | 5.0 26.0 40,192 1,045,000
400kV Bus Reactor at Chhegaon
400kV S/S

2 Pithampur 400-Super Corridor
220kV DCDS line
LILO of One ckt of Indore (Jetpura)
- Depalpur 132kV DCDS Line at
Super Corridor (Indore) 220kV S/s.
(D/C)

5 Chhatarpur-Tikamgarh 220kV
DCSS line

6 400/220kV Additional Transformer
at Bina 400kV S/S
LILO of Bina 220 - Ganjbasoda | 10.0 35.0 64,429 2,255,000
220kV line at Bina (MPPTCL)
400kV S/s

7 Rewa 220 - Sidhi 220kV DCDS line
through Rewa UMSP

9 Julwania 400 - Pati (Silawad)
132kV DCSS Line

10 | LILO of Mangliya 220 -Indore
132kV Line at Mahalaxmi

11 | Julwania 400 - Shahpura 132kV
DCSS Line

12 | Datia 220 - Bhitarwar 132kV DCSS
Line

13 | MugaliaChhap 220 - Mahwadia
132kV DCDS Line

15 | Sidhi 220 - Madwas 132kV DCSS
Line

16 | Panagar 220 - Dheemarkheda | 65.0 175.5 72,707 12,760,000

63.0 210.1 60,995 12,815,000

110.0 | 385.0 56,000 21,560,000

90.0 315.0 58,342 18,378,000

40.0 108.0 72,199 7,798,000

3.0 8.1 74,691 605,000

65.0 175.5 78,374 13,755,000

40.0 108.0 72,315 7,810,000

10.0 27.0 83,878 2,265,000

50.0 135.0 73,219 9,885,000
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132kV DCSS Line
17 P?lthlwpur-Orchha 132kV DCSS 30.0 31.0 83,664 6,777,000
Line
18 1Si;rénour 220 - Atraila 132kV DCSS 35.0 94 5 74,292 7,021,000
19 Udalpu.ra - Tendukheda 132kV 45.0 1915 71,523 8,690,000
DCSS line
20 | Gohad - Gormi 132kV DCSS line 25.0 67.5 74,963 5,060,000
21 Narsmghgarh - Suthaliya 132kV 50.0 135.0 72.111 9,735,000
DCSS line
22 | LILO of Satna 220 - Kymore 132kV
line at Unchhera 132kV S/s 5.0 13.5 89,630 1,210,000
23 Sldhl 220 - Sinhawal 132kV DCSS 50.0 135.0 74,414 10,046,000
line 132kV
24 | 2nd ckt of Rajgarh (B) - Raghogarh
132kV DCSS line up to Chachoda | 61.0 164.7 40,540 6,677,000
132kV S/s
25 | Maneri - Mandla 132kV DCSS line | 80.0 216.0 80,334 17,353,000
total 932.0 | 2,736.9 | 1,468,810 183,497,000

Note *1: Unit Cost is calculated based on Cost as per estimate from MPPTCL.
Source: MPPTCL

Operation Stage: The land use will be restricted for building construction and tree or crop planting over 4 m. There will be no
compensation for this impact based on .

Table 9-3 Entitlement Matrix of Land Use compensation

Ite Type of loss Entitled Persons Entitlement Implementation Responsible
m (Beneficiaries) (Compensation issues/Guidelines Organization
No. Package)
1. Stop cropping (during | The land owners and | Crop Values estimated by Revenue | Revenue
construction) peasants under the right | compensations Department Department
of way
2. Restrict construction | The land owners under | Nothing Nothing/ Indian Electricity | MPPTCL
buildings (during | the right of way Act-2003
operation)
3. Restrict planting (During | The land owners and | Nothing Nothing/ Indian Electricity | MPPTCL
operation) peasants under the right Act-2003
of way

9.1.3.3 Local Heritage

Construction Stage: Impacts on local heritage, including temples, holy trees, historical rocks, or local cemeteries, might be
revealed at the site survey by the Revenue Department. If any serious impacts are expected, MPPTCL should follow the
instructions from the Revenue Department.

9.1.34 Ethnic Minorities and Indigenous People

Construction Stage: If impacts on ethnic minorities and indigenous people are identified during the detailed design stage,
compensation must be provided based on the Right to Fair Compensation and Transparency in Land Acquisition, Rehabilitation
and Resettlement Act, 2013.

9.1.3.5 Public Health
Construction Stage: Even if the risk of infectious diseases is not high, MPPTCL will provide a public health program for all
the workers before construction. The program includes:

Education on the propagation mechanisms of infectious diseases including HIV/AIDS

Instruction on precautions for infectious diseases

Instruction on examination for infectious diseases, and

Instruction on handling methods for infectious diseases.
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The program preparation cost would be around USD 3,000. The training will be provided at the same time as the safety program.

9.1.3.6 Accidents

Operation Stage: As long as towers are accessible by the public, the risk of accidents cannot be avoided. In order to lower the
risk, danger plates shall be applied to all the transmission towers. The plates should be of durable material and should be well
illustrated so that even children who cannot read can understand them. The plates cost would be 3,029,000 Rs. (1,000 Rs. x
3,029 towers).

9.1.3.7 Working Safety

Construction Stage: The Safety Department will prepare a safety training program for construction, and educate the workers
before construction. The training cost will be managed by the operation costs of the Safety Department.

Operation Stage: The Safety Department will prepare a safety training program for operation and educate the workers
periodically. The training cost will be managed by the operation costs of the Safety Department.

Table 9-4 Mitigation cost

No. | Impacts Proposed mitigation Implementing Responsible Cost
Organization Organization

Construction

1 Water pollution ° Slope areas of more than 10 MPPTCL MPPTCL Unknown
degrees should not be (Included  in
selected as locations of Conts)tmcuon
TML towers. €08

e  Sedimentation ponds

should be settled if turbid
water is anticipated.

2 Soil  erosion and | < Slope areas of more than 10 degrees MPPTCL MPPTCL Unknown
landslides should not be selected as locations of TML (Included  in
towers. construction
* Geological boring exploration should be cost)

done before detailed design.

« High risk landslide areas should be
avoided for TML towers.

« Erosion prevention techniques should be
adopted for slope areas.

* After construction, bare ground should be
covered by vegetation.

3 Waste * Cleared trees and vegetation should be MPPTCL MPPTCL Unknown
given to the land owners. (Included in
« Demolition waste should be taken to an construction
industrial waste dumping site. cost)

« Portable toilets and separated garbage
boxes should be installed at the project
site.

* No domestic garbage is allowed to be
thrown out at the construction site.

4 Noise * Noise source in the substation should be MPPTCL MPPTCL Unknown
located more than 30m from residential (Included  in
areas. construction
* The substation should be designed to cost)

reduce the noise at the boundary of the
compound to adhere to the noise standards
of India (Noise Pollution (Regulation and
Control) Rules, 2000).

« If residents around the substation
complain about the noise, soundproof
covers or sound insulation walls should be

examined.

5 Radio Interference * MPPTCL will inform neighboring MPPTCL MPPTCL Unknown
communities about the project. (Included  in
* MPPTCL will establish a special client construction
liaison. cost)

* If MPPTCL receives
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6 Protected Species and | Before the routes would be finalized, MPPTCL MPPTCL Unknown
Ecosystem MPPTCL will discuss with Wildlife (Included in
Department and Forest Department about construction
the routes and vegetation management cost)
under the ROW.
7 Forest Tree plantation Department of | Department of | 216,601,000
Forest Forest INR

8 Resettlement MPPTCL will follow the Right to Fair MPPTCL Revenue Unknown
Compensation and Transparency in Land Department
Acquisition, Rehabilitation and
Resettlement Act, 2013

9 Land use MPPTCL has to pay compensation for | MPPTCL Revenue 183 million Rs.
the agricultural crops during Department
construction

10 Local Heritage If any serious impacts are expected, MPPTCL Revenue Unknown
MPPTCL should follow the Department
instructions from the Revenue
Department.

11 Ethnic Minorities and | If impacts on ethnic minorities and MPPTCL Revenue Unknown

Indigenous People indigenous people are identified Department
during the detailed design stage,
compensation must be provided based
on the Right to Fair Compensation
and Transparency in Land
Acquisition, Rehabilitation and
Resettlement Act, 2013.
12 Public Health The program includes: MPPTCL MPPTCL USD 3,000
+  Education on the
propagation mechanisms of
infectious diseases including
HIV/AIDS
+ Instruction on precautions
for infectious diseases
+ Instruction on examination
for infectious diseases, and
* Instruction on handling
methods  for infectious
diseases.

13 Working Safety The Safety Department will prepare a MPPTCL MPPTCL Unknown
safety training program for (operation cost
construction, and educate the workers of the Safety
before construction. Department)

Operation

1 Global warming Careful maintenance to collect 80% of MPPTCL MPPTCL 594,751
thesealed SF6 in every 12 years Rs./year

(Included  in
operation cost)

2 Waste » Damaged parts should be divided by type | MPPTCL MPPTCL Unknown
(metal, glass, plastic, and flammable) and (Included  in
collected in a waste storage place. operation cost)
 The waste should be sold to a registered
waste collection company.

* Produced waste should be recorded by
date, type, volume, and price.
3 Protected species and | If the Wildlife Department gives any MPPTCL MPPTCL Unknown
Ecosystem instructions, MPPTCL should follow them (Included in
adequately. operation cost)

4 Accidents In order to lower the risk, danger MPPTCL MPPTCL 3,029,000 Rs
plates shall be applied to all the
transmission towers. The plates
should be of durable material and
should be well illustrated so that even
children who cannot read can
understand them.
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5 Working Safety The Safety Department will prepare a | MPPTCL MPPTCL Unknown
safety training program for operation (Included in
and educate the workers periodically operation

cost)

Total cost Unknown

9.2 Monitoring Plan

9.2.1 Impact Monitoring

Impact monitoring will be done based on the order by Forest Department. If Forest Department will not order any monitoring,
no monitoring will be conducted. Possible items are as follows.

Table 9-5 Impact Monitoring

Items Sub items Location Frequency oliz:ﬁ (i)zr;istiitc))llfs
During
construction
Plant Flora, Vegetation 33 subprojects 2 times a year MPPTCL
Mammal Fauna, protected species 33 subprojects 2 times a year MPPTCL
Bird Fauna, protected species 33 subprojects 2 times a year
ifrﬁ);t)ili?l/)ian Fauna, protected species 33 subprojects 2 times a year MPPTCL
Fish Fauna, protected species 33 subprojects 2 times a year MPPTCL
Operation
Plant Flora, Vegetation 33 subprojects 2 times a year MPPTCL
Mammal Fauna, protected species 33 subprojects 2 times a year MPPTCL
Bird Fauna, protected species 33 subprojects 2 times a year MPPTCL
iﬁ;ﬁ%m Fauna, protected species 33 subprojects 2 times a year MPPTCL
Fish Fauna, protected species 33 subprojects 2 times a year MPPTCL

9.2.2 Compliance monitoring

The compliance monitoring should be conducted once a month by subprojects during detailed design and construction. If the
mitigation does not work as planned, adequate mitigation measures should be planned. Impact monitoring will be considered
based on the suggestions from the Forest Department and complaints from the people.

Table 9-6 Compliance Monitoring

Items Sub items Location Frequency Resp9n51.ble
organizations
During
construction
Institutional arrangement, .
General Reporting and feedback 33 subprojects Once amonth  MPPTCL
Water pollution, Soil erosion
Physical and landslides, Waste, Noise .
Environment | and vibration, Radio 33 subprojects Once a month MPPTCL
interference
Natural Protected = species and | 33 o Once amonth | MPPTCL
Environment ecosystem, Forest
. Information disclosure, Land | 33 o p0roieets Onceamonth | MPPTCL
Environment | use, Local heritage, Ethnic
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minorities and Indigenous
people, Public Health,
Accidents, Working safety,
Resettlement
During
Operation
Institutional arrangement, .
General Reporting and feedback 33 subprojects Once a month MPPTCL
Water  pollution,  Global
Physical warming, Soil erosion and .
Environment | landslides, Waste, Noise and 33 subprojects Once a month MPPTCL
vibration, Radio interference
Natural Protected species and | 33 o Once amonth | MPPTCL
Environment | ecosystem
Information disclosure, Land
Social use, Ethnic minorities and 33 subproicets Once a month MPPTCL
Environment | Indigenous people, Accidents, Pro)
Working safety, Resettlement
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Table 9-7 Compliance Monitoring check sheet for design and construction period

Compliance Monitoring check sheet

* MPPTCL should hire or assign a person who has enough knowledge about the environment for
monitoring.

Date: ‘ Subproject Name: ‘ Person:

Location:

General

Institutional * MPPTCL should assign a person in charge of compliance monitoring. o Satisfied o Unsatisfied
arrangement o Satisfied o Unsatisfied

Reporting and

* MPPTCL should have submitted the monitoring check sheet to JICA last month.

o Satisfied

0 Unsatisfied

feedback

* MPPTCL should take action on the suggestions from previous monitoring.

o Satisfied

0 Unsatisfied

Physical Environment

Water pollution « Slope areas of more than 10 degrees should not be selected as locations of TML towers. o Not applicable o Satisfied o Unsatisfied
« Sedimentation ponds should be settled if turbid water is anticipated. o Not applicable o Satisfied o Unsatisfied
Soil erosion and | ¢ Slope areas of more than 10 degrees should not be selected as locations of TML towers. o Not applicable o Satisfied o Unsatisfied
landslides * Geological boring exploration should be done before detailed design. o Not applicable o Satisfied o Unsatisfied
* High risk landslide areas should be avoided for TML towers. o Not applicable o Satisfied o Unsatisfied
« Erosion prevention techniques should be adopted for slope areas. o Not applicable o Satisfied o Unsatisfied
« After construction, bare ground should be covered by vegetation. o Satisfied o Unsatisfied
Waste * Cleared trees and vegetation should be given to the land owners. o Satisfied o Unsatisfied

* Demolition waste should be taken to an industrial waste dumping site.

o Satisfied

0 Unsatisfied

« Portable toilets and separated garbage boxes should be installed at the project site.

o Satisfied

0 Unsatisfied

* No domestic garbage is allowed to be thrown out at the construction site.

o Satisfied

0 Unsatisfied

Noise and vibration

« Noise source in the substation should be located more than 30m from residential areas.

o Satisfied

0 Unsatisfied
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* The substation should be designed to reduce the noise at the boundary of the compound to adhere to the
noise standards of India (Noise Pollution (Regulation and Control) Rules, 2000).

o Satisfied

0 Unsatisfied

* If residents around the substation complain about the noise, soundproof covers or sound insulation walls | o Not applicable o Satisfied o Unsatisfied
should be examined.
* Construction noise should be lower than the national standard noise level at the residential area and it o Satisfied o Unsatisfied
should be during the designated time.
Radio interference | * MPPTCL should inform the neighboring communities about the project’s radio interference risk. o Satisfied o Unsatisfied
Natural Environment
Protected Species | * Before finalizing the locations, MPPTCL should discuss with the Wildlife Department about important o Satisfied o Unsatisfied
and ecosystem habitats for protected species such as Tiger and Leopard.
* MPPTCL should strictly follow the instructions from the Wildlife Department, if any instructions are | o0 Not applicable o Satisfied o Unsatisfied
given.
Forest * MPPTCL should get Forest clearance if there are any forest areas in the planned route. o Not applicable o Satisfied o Unsatisfied

Social Environment

Information
disclosure

The project design, possible impact, compensation plans, and grievance mechanism are fully explained to
all the affected people before the designs are fixed. The design should not be fixed before communication
with the people.

o Satisfied

0 Unsatisfied

The project is announced in newspapers before construction.

o Satisfied

0 Unsatisfied

When MPPTCL receives opinions or suggestions from the affected people, MPPTCL should take them
into account for designs or compensation.

o Not applicable

o Satisfied

o Unsatisfied

Land use

MPPTCL should follow crop compensation procedures and pay compensation costs to the Revenue
Department.

o Satisfied

0 Unsatisfied

Local heritage

If any sites of cultural importance, such as temples, holy trees, historical rocks, or local cemeteries are
found by the site survey, MPPTCL should follow the instructions from the Revenue Department.

o Not applicable

O Satisfied

0 Unsatisfied

Ethnic  minorities
and Indigenous
people

If impacts on ethnic minorities and indigenous people are identified during detailed design, compensation
must be provided to them.

o Not applicable

o Satisfied

o Unsatisfied

Public Health MPPTCL should conduct a public health program for all the workers before construction. o Satisfied o Unsatisfied
Accidents MPPTCL should explain the risk of electrification to the local people and install warning sign on all the o Satisfied o Unsatisfied
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towers.

Working safety The Safety Department will prepare a safety training program for construction and educate the workers o Satisfied o Unsatisfied
before construction.

Resettlement All resettlement is avoided, including illegal squatters. o Satisfied o Unsatisfied

If some resettlements are not avoided, they should be compensated for based on “Right to Fair
Compensation and Transparency in Land Acquisition, Rehabilitation and Resettlement Act, 2013”.

o Not applicable

O Satisfied

0 Unsatisfied

Problems and the reasons (with the name of responsible party)

Suggestions for minimizing the impact

Table 9-8 Compliance Monitoring check sheet for Operation period

Compliance Monitoring check sheet

Date:

‘ Subproject Name: ‘ Person:

Location:

General
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Institutional

* MPPTCL should assign a person in charge of compliance monitoring.

o Satisfied

0 Unsatisfied

arrangement

* MPPTCL should hire or assign a person who has enough knowledge about the environment for
monitoring.

o Satisfied

0 Unsatisfied

Reporting and

* MPPTCL should have submitted the monitoring check sheet to JICA last month.

o Satisfied

0 Unsatisfied

feedback

* MPPTCL should take action on the suggestions from previous monitoring.

o Satisfied

0 Unsatisfied

Physical Environment

Water pollution

» Domestic waste water is treated properly and does not cause any river/underground water pollution.

o Satisfied

o Unsatisfied

* Industrial waste water is treated properly and does not cause any river/underground water pollution.

o Satisfied

0 Unsatisfied

Global warming SF6 gas should be collected properly during maintenance. o Not applicable o Satisfied o Unsatisfied
Soil erosion and | * Slopes after construction do not cause landslides or erosion. o Not applicable o Satisfied o Unsatisfied
landslides * Planted vegetation is growing as planned. o Not applicable o Satisfied o Unsatisfied
Waste » Domestic waste is properly collected and treated. No garbages are thrown out around the project site. o Satisfied o Unsatisfied
* Industrial waste is properly collected and treated. It is not thrown out around the project site. o Satisfied o Unsatisfied
* Sub-station areas are cleaned well and free from waste. o Satisfied o Unsatisfied
Noise and vibration | * Noise level at the nearest settlement is under the environmental standard (Noise Pollution (Regulation o Satisfied o Unsatisfied
and Control) Rules, 2000). Residents are not complaining about the noise caused by the project.
* If residents around the substation complain about the noise, soundproof covers or sound insulation walls | o Not applicable o Satisfied o Unsatisfied
should be examined.
Radio interference | « IFMPPTCL receives any complaints about radio interference, take mitigation measures such as installing | o0 Not applicable o Satisfied o Unsatisfied
community reception antennae.
Natural Environment
Protected Species | e« If the Wildlife Department gives instructions for vegetation management etc., MPPTCL should follow | o Not applicable o Satisfied o Unsatisfied
and ecosystem the instructions.
« If any important animals are found, MPPTCL should inform the Wildlife Department immediately. o Not applicable o Satisfied o Unsatisfied

Social Environment
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living standard or to upgrade them to higher than the poverty line.

Information If MPPTCL gets any complaints about the project, MPPTCL should follow the grievance mechanism | o Not applicable o Satisfied o Unsatisfied

disclosure under the Indian Laws.

Land use If any kind of damage to people’s property is caused by the project, MPPTCL has to compensate for it. | 0 Not applicable o Satisfied o Unsatisfied
The living standards of the affected people should not be lowered by the project.

Ethnic minorities | The living standards of the affected people should not be lowered by the project. If their living standards | o Not applicable o Satisfied o Unsatisfied

and Indigenous | are lowered by the project, additional compensation should be considered.

people

Accidents MPPTCL should replace the warning signs on the towers if they are broken. o Not applicable o Satisfied o Unsatisfied

Working safety The Safety Department should implement a safety training program for the workers periodically. o Satisfied o Unsatisfied

Resettlement If any resettlements happen, MPPTCL has to keep supporting the affected people so as not to lower their | o Not applicable o Satisfied o Unsatisfied

Problems and the reasons (with the name of responsible party)

Suggestions for minimizing the impact
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9.3 Implementation Arrangement

There is no Environmental Department in MPPTCL but the Construction Department and Land Department etc. will manage
all the environmental and social issues. The PMU will manage all the Environmental and Social issues, cooperating with the
following departments.

Table 9-9 Environmental Items and Department Responsible

Items Department Responsible Mltlga.tlon . Mltlgatlon. ImP ac.t Com[.)llaflce Evaluation
planning implementation Monitoring Monitoring
Air. Noise Construction Department, | Contractor Contractor - Env. JICA
’ MPPTCL Consultant
Waste water Construction Department, | Contractor Contractor - Env. JICA
MPPTCL/Contractor Consultant
Construction Department, | Contractor Contractor - Env. JICA
Soil Erosion MPPTCL/Construction Consultant
Contractor
Industrial waste Operation & Maintenance | Contractor Contractor - Env. JICA
Department, MPPTCL Consultant
. . Construction Construction - Env. JICA
Electromagnetic | Construction
waves Department/Gov. of MP Department of | Department of Consultant
: MPPTCL MPPTCL
Forest impact Project Management Unit, | Forest Forest Department | Env. Env. JICA
P MPPTCL Department Consultant Consultant
Protected Project Management Unit, | Wildlife Wildlife Env. Env. JICA
species MPPTCL Department Department Consultant Consultant
Land and | Land Department, | Revenue Revenue - Env. JICA
resettlement MPPTCL Department Department Consultant
Ethnic Land Department, | Revenue Revenue - Env. JICA
Minorities MPPTCL Department Department Consultant
Cultural assets Land Department, | Revenue Revenue - Env. JICA
MPPTCL Department Department Consultant
Construction Department, | Revenue Revenue - Env. JICA
Landscape MPPTCL/Construction Department Department Consultant
contractor
Health Health Department | - Env. JICA
Public health %\{/I?IID?CL Department, Department of | of MPPTCL Consultant
MPPTCL
Safety Safety Department | - Env. JICA
Accidents i;;?%CL Department, Department of | of MPPTCL Consultant
MPPTCL
Safety Safety Department | - Env. JICA
Work safety i:;?%CL Department, Department of | of MPPTCL Consultant
MPPTCL
Wildlife Forest Revenue JICA
Department Department Department
MPPTCL
A
I I
Environmental Contractor

Figure 9-1 Implementation Arrangement of Mitigation and Monitoring
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9.4 Reporting and Audit

To monitor and manage the environmental issues effectively, a monthly monitoring report must be prepared by MPPTCL.
Based on the monthly reports, MPPTCL will summarize and submit a quarterly monitoring report during construction and
semiannually monitoring report during operation to JICA. If Forest department or Wildlife Department order any report
submission, MPPTCL will submit the monitoring report to them.

10 Public Consultation and Information Disclosure

The Project does not require an EIA or SIA. Therefore, public consultations and information disclosure related to EIA and SIA
are not planned. But the project plan will be reported on in local newspapers before construction as per the Indian Electricity
Act 2003. People can appeal to MPPTCL within 60 days and MPPTCL will manage the appeal.

11 Grievance Mechanism

MPPTCL and the Revenue Department of the Government of Madhya Pradesh ensure that all grievances and complaints
regarding environmental and social impacts will be addressed in a timely and satisfactory manner. The Aps can make
complaints or air their grievances regarding the project implementation in areas related to compensation, entitlement,
compensation policy, rates, land acquisition, resettlement, allowance, income restoration and so on. The complaining APs will
not be charged any fee during the resolution of their grievances and complaints. There are four (4) stages in the resolution of
grievances and complaints under the Project. MPPTCL and the Revenue Department must explain the Grievance Mechanism
to all the APs.

(1) First Stage: The APs can make a claim to the project complaints officers of MPPTCL and the Revenue Department.

(i1) Second Stage: Nyaya Panchayat - If the AP is not satisfied with the compensation suggested by the Revenue Department,
the AP may submit the complaint to the Nyaya Panchayat, in written or verbal form. The cost of the consultation should be
charged to MPPTCL and the Revenue Department. The Nyaya Panchayat will examine the complaint referring to the
compensation rules, such as compensation unit cost, resettlement allowance etc., and seek a solution. The suggested solution
should be recorded and opened to the public with its reasons.

(iii) Third Stage: District Legal Service Authority - If the AP does not accept the suggestions by Nyaya Panchayat, the AP may
submit the complaint to the District Legal Service Authority in written form. The cost of the lawsuit should be charged to
MPPTCL and the Revenue Department. The District Legal Service Authority should examine the case and give the decision
of the court.

(iv) Fourth Stage: Madhya Pradesh Legal Service Authority — If the AP does not accept the decision of the court, the AP can
appeal it to the Madhya Pradesh Legal Service Authority. The cost of the lawsuit should be charged to MPPTCL and the
Revenue Department.
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Environmental Screening Format

Name of Proposed Project: Transmission System Strengthening Works in Madhya Pradesh
Project Executing Organization, Project Proponent or Investment Company: Madhya Pradesh Power
Transmission Corporation Limited (MPPTCL)

Name, Address, Organization, and Contact Point of a Responsible Officer:

Name: S.P. Gupta

Address: Chief Engineer (Procurement)
Organization: MPPTCL

Tel: 0761-2702134

Fax: 0761-2665593

E-Mail:

Date:

Signature:

Check Items

Please write “to be advised (TBA)” when the details of a project are yet to be determined.

Question 1:
Address of project site

35 projects are located in various districts (See table 1). 12 of them are just installing equipment into
existing Substations. Excepting these upgrading projects other projects locates in 26 districts in

Madhya Pradesh.
Table 1 Names of the district by Substations

No. Project description District
LILO of one circuit of 400kV Khandwa - Rajgarh PGCIL line at Chhegaon 400kV

1 Substation (D/C) | East Nimar
400kV Bus Reactor at Chhegaon 400kV S/S
Pithampur400-Super Corridor 220kV DCDS line

2 LILO of One ckt of Indore(Jetpura) - Depalpur 132kV DCDS Line at Super | Indore, Dhar
Corridor (Indore) 220kV S/s.(D/C)

4 Charging/Upgradation of Chichli22( - Udaipura DCDS line on 220kV level Raisen

5 Chhatarpur-Tikamgarh 220kV DCSS line Chhattarpur, Tikamgarh

6 400220kV  Additional Transformer at Bina 400KV AYA Sagar
LILO of Bina22( - Ganjbasoda 220kV line at Bina(MPPTCL) 400kV S/s

7 Rewa220 - Sidhi 220kV DCDS line through Rewa UMSP Rewa, Sidhi

9 Julwania400 - Pati(Silawad) 132kV DCSS Line Barwani

10 | LILO of Mangliya220 —Indore 132kV Line at Mahalaxmi Indore

11 | Julwania400 - Shahpura 132kV DCSS Line Barwani

12 | Datia220 - Bhitarwar 132kV DCSS Line Gwalior, Datia

13 | MugaliaChhap22( - Mahwadia 132kV DCDS Line Bhopal




No. Project description District
15 | Sidhi220 - Madwas 132kV DCSS Line Sidhi
16 | Panagar22( - Dheemarkheda 132kV DCSS Line Jabalpur, Katni
17 | Prithivipur-Orchha 132kV DCSS Line Tikamgarh
18 | Sirmour220 - Atraila 132kV DCSS line Rewa
19 | Udaipura - Tendukheda 132kV DCSS line Raisen, Narsimhapur
20 | Gohad - Gormi 132kV DCSS line Bhind
21 | Narsinghgarh - Suthaliya 132kV DCSS line Rajgarh
22 | LILO of Satna220 - Kymore 132kV line at Unchhera 132kV S/s Satna
23 | Sidhi220 - Sinhawal 132kV DCSS line 132kV Sidhi
24 | 2nd ckt of Rajgarh(B) - Raghogarh 132kV DCSS line up to Chachoda 132kV S/s | Rajgarh, Guna
25 | Maneri - Mandla 132kV DCSS line Mandla
26 | Sukha (Jabalpur) Jabalpur
27 | Hoshangabad 220kV (2nd) Hoshangabad
28 | Barwaha 220kV (3rd) West Nimar
29 | Betma 132kV Indore
30 | Khirkiya 132kV Harda
31 | Amla 132KV Betul
32 | Tejgarh 132kV Damoh
33 | Satwas 132kV Harda
34 | Sitamau 132kV Mandsaur
35 | Baroda 132kV Shajapur
36 | Amrawadkhurd 132kV Bhopal
"w i‘l)'t ”w gﬂ‘[ w |W'[ i gﬂ‘! w H‘ﬂ'i w iﬁ'E w ;TU'( ¥ :'D'E ”w ’rn'c " EII'E Legend
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Figure 1 Location of the subprojects




Question 2:
Scale and contents of the project (approximate area, facilities area, production, electricity generated, etc.)

2-1. Project profile (scale and contents)

21 TML, 15 new Substations, and 13 Additional Transformers are planned in 33 sub-projects.

Table 2 Project profile

No. | Project description TML (km) Substation Additional
400kV | 220 kV | 132 kV | Name Required Transformer
Area (ha)
1 LILO of one circuit of 400kV Khandwa - IxI125 MVAR
Rajgarh PGCIL line at Chhegaon 400kV
Substation (D/C) 5 } B - -
400kV Bus Reactor at Chhegaon 400kV
S/S
2 Pithampur400-Super  Corridor 220kV
DCDS line Super Corridor
LILO of One ckt of Indore(Jetpura) - _ 50 13 P (Indore) 3.27
Depalpur 132kV DCDS Line at Super
Corridor (Indore) 220kV S/s.(D/C)
4 Charging/Upgradation of Chichli220 - .
Udaipura DCDS line on 220kV level - : .| Udaipura -
5 Chhatarpur-Tikamgarh 220kV DCSS line
- 110 - ) )
6 400/220kV Additional Transformer at Ix315 MVA
Bina 400kV S/S
LILO of Bina220 - Ganjbasoda 220kV - 10 - B B
line at Bina(MPPTCL) 400kV S/s
7 Rewa220 - Sidhi 220kV DCDS line
through Rewa UMSP - 90 - B B
9 thlwanta400 - Pati(Silawad) 132kV DCSS Pati(Silawad) 4,00
Line - - 40
10 | LILO of Mangliya220 —Indore 132kV .
Line at Mahalaxmi B _ 3 Mahalaxmi unknown
11 thlwanta400 - Shahpura 132kV DCSS Shahpura 2.25
Line - - 65
12 | Datia220 - Bhitarwar 132kV DCSS Line ) ) “ Bhitarwar 225
13 | MugaliaChhap220 - Mahwadia 132kV .
DCDS Line B _ 10 Mahwadia 5.00
15 | Sidhi220 - Madwas 132kV DCSS Line ) ) o Madwas 3.30
16 | Panagar220 - Dheemarkheda 132kV
DCSS Line B } 65 Dheemarkheda 2.25
17 | Prithivipur-Orchha 132kV DCSS Line ) ) w Orchha 3.00
18 | Sirmour220 - Atraila 132kV DCSS line ) ) 4 Atraila 4.00
19 | Udaipura - Tendukheda 132kV DCSS line ) ) 45 Tendukheda 3.82
20 | Gohad - Gormi 132kV DCSS line ) ) 25 Gormi 225
21 ]Yarstnghgarh - Suthaliya 132kV DCSS Suthaliya 3.28
line - - 50
22 | LILO of Satna220 - Kymore 132kV line at .
Unchhera 132kV S/s - - 5 Unchhera 6.23
23 | Sidhi220 - Sinhawal 132kV DCSS line Sinhawal unknown
132kV - - 50




No. | Project description TML (km) Substation Additional
400kV | 220kV | 132 kV | Name Required Transformer
Area (ha)
24 | 2nd ckt of Rajgarh(B) - Raghogarh 132kV )
DCSS line up to Chachoda 132kV /s - - 61 Chachoda unknown
25 | Maneri - Mandla 132kV DCSS line
- - 80 3 B
26 | Sukha (Jabalpur) B | +2x50MVA
27 | Hoshangabad 220kV (2nd) B o * Ix160 MVA
28 | Barwaha 220kV (3rd) B _ | +Ix160 MVA
29 | Betma 132kV B )t 50 MvVA
30 | Khirkiya 132kV i REZ
31 | Amla 132kV i REZ
32 Tejgarh 132kV B | t50MVA
33 | Satwas 132kV } | t50MvA
34 | Sitamau 132kV B o * 50 MVA
35 | Baroda 132kV B )t 50 MvVA
36 | Amrawadkhurd 132kV } | t350MVA
2-2. How was the necessity of the project confirmed?
Is the project consistent with the higher program/policy?
{AYES: Please describe the higher program/policy.
( 13th Five year Plan (2018-2023) )

oNO

2-3. Did the proponent consider alternatives before this request?
AYES: Please describe outline of the alternatives
(Many alternative TML routes of first design were changed to avoid protected area, forest
area, and residential area.)
oNO
2-4. Did the proponent implement meetings with the related stakeholders before this request?
olmplemented ANot implemented
If implemented, please mark the following stakeholders.
oAdministrative body
oLocal residents
oNGO
oOthers ( )

Question 3:
Is the project a new one or an ongoing one? In the case of an ongoing project, have you received strong
complaints or other comments from local residents?



ANew [10ngoing (with complaints) [JOngoing (without complaints)
JOther

Question 4:
Is an Environmental Impact Assessment (EIA), including an Initial Environmental Examination (IEE) Is, required

for the project according to a law or guidelines of a host country? If yes, is EIA implemented or planned? If
necessary, please fill in the reason why EIA is required.

[INecessity (almplemented ©Ongoing/planning)

(Reason why EIA is required: )

ANot necessary

[JOther (please explain)

Question 5:

In the case that steps were taken for an EIA, was the EIA approved by the relevant laws of the host country? If
yes, please note the date of approval and the competent authority.

LApproved without a JApproved with a OUnder appraisal
supplementary condition supplementary condition
(Date of approval: Competent authority: )

JUnder implementation
[JAppraisal process not yet started
]Other ( )

Question 6:
If the project requires a certificate regarding the environment and society other than an EIA, please indicate the
title of said certificate. Was it approved?
[JAlready certified
Title of the certificate: ( )
{ARequires a certificate but not yet approved

(Forest Clearances are required for 67.7 ha for 9 sub-projects. They will be taken in a year.)

[JNot required

[JOther

Question 7:
Are any of the following areas present either inside or surrounding the project site?
AYes [1No

If yes, please mark the corresponding items.
[INational parks, protection areas designated by the government (coastline, wetlands, reserved area for



ethnic or indigenous people, cultural heritage)

[JPrimeval forests, tropical natural forests

[JEcologically important habitats (coral reefs, mangrove wetlands, tidal flats, etc.)

{AHabitats of endangered species for which protection is required under local laws and/or international
treaties
(All the Tiger reserves and known tiger habitat are avoided. Some sub-projects (No. 15, 16, 18,
25) are near the habitat of Tiger (See Figure 2). MPPTCL will strictly follow all the instructions
of Forest Department. )

[JAreas that run the risk of a large scale increase in soil salinity or soil erosion

[JRemarkable desertification areas

[JAreas with special values from an archaeological, historical, and/or cultural points of view

{AHabitats of minorities, indigenous people, or nomadic people with a traditional lifestyle, or areas with
special social value

(Some of the lands of scheduled tribe and scheduled caste might be affected by ROW. They will be
compensated based on government rules. )

Question 8:
Does the project include any of the following items?
AYes UNo
If yes, please mark the appropriate items.
HInvoluntary resettlement (It might happen involuntary resettlement but the scale is not clear
now. )
LGroundwater pumping (scale: m3/year)

{ALand reclamation, land development, and/or land-clearing
(scale: Around 44.92 + x hectors of government land will be developed for the new Sub-stations.
No private land will be affected by Sub-stations (See table 3). In terms of TML 2,669 hectors of
crop land or wood land might come under the ROW (See table 4). The land under the ROW/Tower
is not need expropriation and land owners can use the land up to 4.5m for agricultural purposes. )

Table 3 Required Government Areas for the new Sub-stations

No. SS Name Required Area (ha)
2 Super Corridor (Indore) 3.27
9 Pati(Silawad) 4.00
10 Mahalaxmi unknown
11 Shahpura 2.25
12 Bhitarwar 2.25
13 Mahwadia 5.00
15 Madwas 3.30
16 Dheemarkheda 2.25
17 Orchha 3.00
18 Atraila 4.00
19 Tendukheda 3.82
20 Gormi 2.25
21 Suthaliya 3.28




22 Unchhera 6.25
23 Sinhawal unknown
24 Chachoda unknown
Total 44.92+ x

Table 4 Estimated affected crop/tree areas for compensation

No. 400 kV 220 kV
Length ROW (ha) Length ROW (ha) Length ROW (ha) Length ROW (ha)
(km) (km) (km) (km)
1 5.0 26.0 - - - - 5.0 26.0
2 - - 50.0 175.0 13.0 35.1 63.0 210.1
5 - - 110.0 385.0 - - 110.0 385.0
6 - - 10.0 35.0 - - 10.0 35.0
7 - - 90.0 315.0 - - 90.0 315.0
9 - - - - 40.0 108.0 40.0 108.0
10 - - - - 3.0 8.1 3.0 8.1
11 - - - - 65.0 175.5 65.0 175.5
12 - - - - 40.0 108.0 40.0 108.0
13 - - - - 10.0 27.0 10.0 27.0
15 - - - - 50.0 135.0 50.0 135.0
16 - - - - 65.0 175.5 65.0 175.5
17 - - - - 30.0 81.0 30.0 81.0
18 - - - - 35.0 94.5 35.0 94.5
19 - - - - 45.0 121.5 45.0 121.5
20 - - - - 25.0 67.5 25.0 67.5
21 - - - - 50.0 135.0 50.0 135.0
22 - - - - 5.0 13.5 5.0 13.5
23 - - - - 50.0 135.0 50.0 135.0
24 - - - - 61.0 164.7 61.0 164.7
25 - - - - 80.0 216.0 80.0 216.0
Total 5.0 26.0 260.0 910.0 667.0 1,800.9 932.0 2,736.9
{ALogging (scale: 67.7 hectors of forest land should be claimed for Forest Clearance)
Table 5 Affected forest areas
Forest
. (km)
No Project Name Voltage Length RoW
(km) (ha)
7 | Rewa220 - Sidhi 220kV DCDS line through Rewa UMSP | 220 3.0 10.5
9 | Julwania400 - Pati(Silawad) 132kV DCSS Line 132 0.5 1.4
10 | Mangliya220 - Mahalaxmi 132kV DCDS Line 132 - -
11 | Julwania400 - Shahpura 132kV DCSS Line 132 6.0 16.2
12 | Datia220 - Bhitarwar 132kV DCSS Line 132 - -
13 | MugaliaChhap220 - Mahwadia 132kV DCDS Line 132 1.5 4.1
15 | Sidhi220 - Madwas 132kV DCSS Line 132 0.2 0.5
17 | Prithivipur-Orchha 132kV DCSS Line 132 2.0 5.4




18 | Sirmour220 - Atraila 132kV DCSS line 132 1.0 2.7

23 | LILO of one ckt of Sidhi220 - Deosar 132kV line at | 132 1.0 2.7
Sinhawal 132kV S/s

25 | Maneri - Mandla 132kV DCSS line 132 9.0 24.3

Total 24.2 67.7

Question 9:

Please mark related adverse environmental and social impacts, and describe their outlines.

LI1Air pollution

[IWater pollution
[ISoil pollution
[IWaste

[INoise and vibrations
[JGround subsidence
[]Offensive odors
[JGeographical features
[]Bottom sediment
{ABiota and ecosystems
[JWater usage
AAccidents

[JGlobal warming

Uinvoluntary resettlement

[ILocal economies, such as employment, livelihood, etc.
ALand use and utilization of local resources

[ISocial institutions such as social infrastructure and local
decision-making institutions

LIExisting social infrastructures and services

APoor, indigenous, or ethnic people

[IMisdistribution of benefits and damages

[Local conflicts of interest

[1Gender

CIChildren’s rights

LICultural heritage

UlInfectious diseases such as HIV/AIDS

[1Other ( )

Outline of related impact:

Tigd habitat might be affected by some sob-pyojects. It
might cause habitat fragmentation and make the risk of
regional extinction higher. And some activities might cause
podrching.

Question 10:
In the case of a loan project such as a two-step loan or a sector loan, can sub-projects be specified at the present
time?
AYes [No

Question 11:
Regarding information disclosure and meetings with stakeholders, if JICA’s environmental and social
considerations are required, does the proponent agree to information disclosure and meetings with
stakeholders through these guidelines?
[IYes ANo
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Environmental Checklist

Sy Environmental Main Check Items Yes: Y Confirmation of Environmental Considerations
Item No: N (Reasons, Mitigation Measures)
(a) Have EIA reports already been prepared in official process? (a) N/A (a) EIA reports are not required.
(b) Have EIA reports been approved by authorities of the host country's government? (b) N/A (b) EIA reports are not required.
(1) EIA and o 5 . . .
Environmental (c) Have EIA reports been uncondltlorrfxlly appl_'O\./ed. If conditions are imposed on the (c) N/A (c) EIA reports are not reqwre.d. _
Permits approval of EIA reports, are the conditions satisfied? (d)N (d) Forest clearances are required for 9 subprojects.
(d) In addition to the above approvals, have other required environmental permits been One of them has already been acquired.
obtained from the appropriate regulatory authorities of the host country's government?
(a) Have the contents of the project and the potential impacts been adequately explained to (a) N (a) No information has been given to the local
1 Permits and | (2) Explanation the Local stakeholders based on appropriate procedures, including information disclosure? (b) N stakeholders. It will be given before construction.
Explanation | to the Local Has understanding been obtained from the Local stakeholders? (b) No comments have been taken.
Stakeholders (b) Have the comments from the stakeholders (such as local residents) been reflected in the
project design?
(a) Have alternative plans for the project been examined taking into account social and (a) Y (a) Many alternative routes have been considered so
. environmental considerations? far. Two sub-projects are cancelled due to impact on
(3) Examination .
of Alternatives protected areas and the length of passing through
the forest was reduced from 86.5 km to 24.2 km by
changing the routes.
(a) Is there any possibility that soil runoff from the bare lands resulting from earthmoving (a)? (a) There might be some possibility of runoff if the
activities, such as cutting and filling, will cause water quality degradation in downstream towers are located in mountainous areas. EMP
2 Pollution (1) Water water areas? If water quality degradation is anticipated, have adequate measures been provides some precautions for runoff (See 9.1.1.3 of
Control Quality considered? IEE) such as “Erosion prevention techniques should
be adopted for slope areas” and “After construction,
bare ground should be covered by vegetation”.
(1) Protected (a) Is the project site located in protected areas designated by the country’s laws or (a) N (a) All the sub-projects are located outside of the
Areas international treaties and conventions? Is there a possibility that the project will affect the National parks and Sanctuaries designated by the
protected areas? Indian Government.
(a) Does the project site encompass primeval forests, tropical rain forests, or ecologically (a) N (a) Most of the primeval forest in the protected areas
valuable habitats (e.g., coral reefs, mangroves, or tidal flats)? (b) N has been avoided, but it is not clear whether it has all
(b) Does the project site encompass the protected habitats of endangered species designated (c)Y been completely avoided or not because of the lack
by the country’s laws or international treaties and conventions? (d)? of a site survey.
3 Natural (c) If significant ecological impacts are anticipated, have adequate protection measures been (e)Y (b) All the designated Tiger reserves are outside of
Environment taken to reduce the impacts on the ecosystem? (f)N the project location.

(2) Ecosystem

(d) Have adequate measures been taken to prevent disruption of migration routes and habitat
fragmentation of wildlife or livestock?

(e) Is there any possibility that the project will cause negative impacts, such as destruction of
forest, poaching, desertification, reduction in wetland areas, or disturbance of ecosystem due
to introduction of exotic (non-native invasive) species or pests? Have adequate measures for
preventing such impacts been considered?

(c) It is not clear whether there will be significant
ecological impact or not because of the lack of a
biological site survey. Some sub-projects might be
located in undesignated Tiger corridors. The possible
impact would be increasing regional extinction risk of
Tiger by habitat fragmentation, decreasing number
of individuals by shrinking habitats, and increasing




Category

Environmental
Item

Main Check Items

Yes: Y
No: N

Confirmation of Environmental Considerations
(Reasons, Mitigation Measures)

(f) In cases where the project site is located in undeveloped areas, is there any possibility that
the new development will result in extensive loss of natural environments?

human conflict caused by human habitat expansion.
EMP mentioned that MPPTCL will discuss with the
Wildlife Department and follow all the instructions.
(d) It is not clear which kind of instructions will be
given by the Wildlife Department to maintain
migration routes. Possible instruction would be detail
survey during detail design, increasing the tower
height to preserve vegetation under the ROW,
installation of access rules to the habitat and so on.
(e) There is a small possibility that the project causes
negative impacts. Clearing vegetation under the
ROW might make access to the forest easier. It might
cause illegal logging and introduction of exotic
species. EMP mentioned that MPPTCL will discuss
with the Wildlife Department and follow all the
instructions.

(f) There is no possibility that the project will result in
extensive loss of natural environments. The loss of
forest has been carefully avoided during route
identification and minimized up to 67.7 ha, which is
only 2.7 % of the total ROW.

3 Natural
Environment

(3) Topography
and Geology

(a) Is there any soft ground on the route of power transmission and distribution lines that may
cause slope failures or landslides? Have adequate measures been considered to prevent slope
failures or landslides, where needed?

(b) Is there any possibility that civil works, such as cutting and filling will cause slope failures or
landslides? Have adequate measures been considered to prevent slope failures or landslides?
(c) Is there a possibility that soil runoff will result from cut and fill areas, waste soil disposal
sites, or borrow sites? Have adequate measures been taken to prevent soil runoff?

(a) ?
(b) ?
(c)?

(a) It is not clear because no detailed surveys have
been done yet. EMP states that “Slope areas of more
than 10 degrees should not be selected as locations
of TML towers”, “Geological boring exploration
should be done before detailed design” and “High
risk landslide areas should be avoided for TML"
towers” (See 9.1.1.3 of IEE).

(b) It is not clear whether there is any possibility of
slope failures or landslides because it is before the
detailed survey.

(c) It is not clear whether there is any possibility of
slope failures or landslides because it is before the
detailed survey.




Sy Environmental Main Check Items Yes: Y Confirmation of Environmental Considerations
Item No: N (Reasons, Mitigation Measures)
(a) Is involuntary resettlement caused by project implementation? If involuntary resettlement | (a) Y (a) It is not clear whether involuntary resettlement
is caused, have efforts been made to minimize the impacts caused by the resettlement? (b)Y will be completely avoided or not because the
(b) Is adequate explanation on compensation and resettlement assistance to be given to (c) N/A designs are not fixed, but a large number of
affected people prior to resettlement? (d) N/A involuntary resettlements will not happen because
(c) Is the resettlement plan, including compensation with full replacement costs, restoration (e) N/A MPPTCL has no experience of resettlement over 20
of livelihoods and living standards developed based on socioeconomic studies on (f) N/A years.
resettlement? (g) N/A (b) EMP states that MPPTCL will follow the Right to
(d) Is the compensation going to be paid prior to the resettlement? (h) N/A Fair Compensation and Transparency in Land
(e) Are the compensation policies prepared in a document? i)y Acquisition, Rehabilitation and Resettlement Act,
(f) Does the resettlement plan pay particular attention to vulnerable groups or people, My 2013 (See 9.1.3.1 of IEE).
(1) Resettlement | | . . . L . . .
including women, children, the elderly, people below the poverty line, ethnic minorities, and (c) Resettlement is not confirmed at this stage.
indigenous peoples? (d) Resettlement is not confirmed at this stage.
(g) Are agreements with the affected people to be obtained prior to resettlement? (e) Resettlement is not confirmed at this stage.
(h) Is an organizational framework established to properly implement resettlement? Are the (f) Resettlement is not confirmed at this stage.
capacity and budget secured to implement the plan? (g) Resettlement is not confirmed at this stage.
(i) Have any plans been developed to monitor the impacts of resettlement? (h) Resettlement is not confirmed at this stage.
4 Social (j) Is the grievance redress mechanism established? (i) Compliance Monitoring check list in the EMP
Environment confirms resettlement issues (See 9.2 of IEE).
(j) Grievance redress mechanism is mentioned in
Section 9 of IEE.
(a) Is there a possibility that the project will adversely affect the living conditions of (a) Y (a) The project will reduce agricultural production in
inhabitants? Have adequate measures been considered to reduce the impacts, if necessary? (b)Y land which falls in the ROW during construction. Crop
(b) Is there a possibility that diseases, including infectious diseases, such as HIV will be brought | (c) Y compensation will be paid to the farmers (See 9.1.3.2
in due to immigration of workers associated with the project? Have adequate considerations (d)Y of IEE).
been given to public health, if necessary? (b) There is a possibility that some diseases might be
(c) Is there any possibility that installation of structures, such as power line towers, will cause brought in by workers. A public health program is
(2) Living and radio interference? If any significant radio interference is anticipated, have adequate planned in EMP (See 9.1.3.5 of IEE).
Livelihood measures been considered? (c) It is not clear whether radio interference will
(d) Is the compensation for transmission wires given in accordance with the domestic law? happen or not, but MPPTCL will explain the risk to
the local people and take precautionary measures if
required (See 9.1.1.6 of IEE).
(d) Crop compensation will be paid to the land
owners based on the survey by the Revenue
Department.
(a) Is there a possibility that the project will damage the local archeological, historical, cultural, | (a) ? (a) It is not clear whether damage to cultural assets

4 Social
Environment

(3) Heritage

or religious heritage? Have adequate measures been considered to protect these sites in
accordance with the country’s laws?

will be completely avoided or not. It will be
minimized during the site survey by the Revenue
Department or discussion with the local people. If
any serious impacts are expected, MPPTCL will follow




e Environmental Main Check Items Yes: Y Confirmation of Environmental Considerations
gory Item No: N (Reasons, Mitigation Measures)
the instructions from the Revenue Department (See
9.1.3.3 of IEE).
(4) Landscape (a) Is there a possibility that the project will adversely affect the local landscape? Have (a)? (a) Itis not clear whether there is any possibility or
P necessary measures been taken? not because no site survey has been conducted.
(a) Are considerations given to reducing impacts on the culture and lifestyle of ethnic (a)Y (a) Settlements of Ethnic Minorities are also avoided

(5) Ethnic minorities and indigenous peoples? (b)Y by the TML routes. Crop compensation will be given

Minorities and (b) Are all of the rights of ethnic minorities and indigenous peoples in relation to land and when crop lands of Ethnic Minorities are affected.

Indieenous resources respected? (b) The rights of Scheduled Tribes and Scheduled

Peogles Castes will be respected based on the Scheduled

P Caste and Scheduled Tribe (Prevention of Atrocities)

Act, 1989 by MPPTCL.
(a) Is the project proponent not violating any laws or ordinances associated with the working (a) N (a) Project proponent will not be violating any laws.
conditions of the country which the project proponent should observe in the project? (b)Y Safety Department of MPPTCL will implement safety
(b) Are tangible safety considerations in place for individuals involved in the project, such as (c)Y training program for workers during both
the installation of safety equipment which prevents industrial accidents, and management of (d) N/A construction and operation (See 9.1.3.7 of IEE).
hazardous materials? (b) Safety equipment is present in existing Sub-
(c) Are intangible measures being planned and implemented for individuals involved in the stations. The same equipment will be installed in the
(6) Working project, such as the establishment of a safety and health program, and safety training planned Sub-stations too.
Conditions (including traffic safety and public health) for workers etc.? (c) Safety Department of MPPTCL has implemented
(d) Have appropriate measures been taken to ensure that security guards involved in the various precautions and conducting training for the
project do not violate the safety of other individuals involved, or local residents? workers so far. These activities will be implemented
in this project too.
(d) Such kinds of issues are not expected. MPPTCL
has no experience of security guards violating the
safety of individuals.

(a) Have adequate measures been considered to reduce impacts during construction (e.g. (a) Y (a) Water pollution, noise, and waste issues will be

(1) Impacts noise, vibrations, turbid water, dust, exhaust gases, and waste)? (b)Y monitored by compliance monitoring (See 9.2 of IEE).

durin P (b) If construction activities adversely affect the natural environment (ecosystem), have (c)Y (b) If any instructions are issued by the Wildlife

Constgruction adequate measures been considered to reduce the impacts? Department, MPPTCL will follow the instructions.

(c) If construction activities adversely affect the social environment, have adequate measures (c) If any instructions are issued by the Revenue

been considered to reduce the impacts? Department, MPPTCL will follow the instructions.
5 Others (a) Does the proponent develop and implement a monitoring program for the environmental (a) Y (a) MPPTCL developed compliance monitoring. If

items that are considered to have potential impacts? (b)Y impact monitoring is suggested by other agencies

(b) What are the items, methods and frequencies of the monitoring program? (c)? MPPTCL will follow the instructions.

(c) Does the proponent establish an adequate monitoring framework (organization, personnel, | (d) Y (b) The items cover Physical, Natural and Social

(2) Monitoring

equipment, and adequate budget) to sustain the monitoring framework?

(d) Have any regulatory requirements pertaining to the monitoring report system been
identified, such as the format and frequency of reports from the proponent to the regulatory
authorities?

environment. Checklist system is used. The
frequency is once a month (See 9.2 of IEE).

(c) There is no Environmental Department in
MPPTCL. The related Department would be changed




Category

Environmental
Item

Main Check Items

Yes: Y
No: N

Confirmation of Environmental Considerations
(Reasons, Mitigation Measures)

depend on the issues (9.3 of IEE), but MPPTCL will
assign a person who is in charge of Environment for
this project. But the institutional and budget
frameworks are not fixed yet.

(d) The monitoring style is checklist. The results of
the checklist will be combined and submitted to JICA
annually.

6 Note

Reference to
Checklist of
Other Sectors

(a) Where necessary, pertinent items described in the Road checklist should also be checked
(e.g., projects including installation of electric transmission lines and/or electric distribution
facilities).

(a) N/A

(a) Most of the project location is near existing roads.
There might be a few sub-projects which require
construction of access roads but this is not clear at
present.

Note on Using
Environmental
Checklist

(a) If necessary, the impacts on transboundary or global issues should be confirmed, (e.g., the
project includes factors that may cause problems, such as transboundary waste treatment,
acid rain, destruction of the ozone layer, or global warming).

(a) Y

(a) One of the global warming gases, FX6, will be
used for the GIS system. It will be carefully treated
and collected during maintenance, which would be
once in 20 years.

1) Regarding the term “Country’s Standards” mentioned in the above table, in the event that environmental standards in the country where the project is located diverge significantly from international
standards, appropriate environmental considerations are required to be made. In cases where local environmental regulations are yet to be established in some areas, considerations should be made
based on comparisons with appropriate standards of other countries (including Japan's experience).

2) Environmental checklist provides general environmental items to be checked. It may be necessary to add or delete an item taking into account the characteristics of the project and the particular
circumstances of the country and area in which it is located.
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