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Abbreviation

Full Name

JICA Japan International Cooperation Agency

MS Mabharashtra State

OD Odisha State

TE Telangana State

KA Karnataka State

KS Kerala State

TN Tamil Nadu State

WB West Bengal State

S&I Survey & Investigation

PIR Preliminary Investigation Report

PFR Pre-Feasibility Report

DPR Detailed Project Report

TEC Techno Economic Clearance

EIA Environmental Impact Assessment

ABR Average Billing Rate

ACCF Principal Chief Conservator of Forests

ACS Average Cost of Supply

ADB Asian Development Bank

AGC Automatic Generation Control

AIADMK All India Anna Dravida Munnetra Kazhagam
APERC Andhra Pradesh Electricity Regulatory Commission
APFC Automatic Power Factor Control
APGENCO Andhra Pradesh Power Generation Corporation Ltd.
APM Administrative Price Mechanism

APPC Average Power Purchase Cost

ARR Aggregate Revenue Realized

AT&C Aggregate Technical & Commercial

BEE Bureau of Energy Efficiency

BESCOM Bengaluru Electricity Supply Company Ltd.
BEST Bombay Electric Supply & Transport Undertaking
BFSI Banking, Financial Services and Insurance
BGJY Biju Gram Jyoti Yojana

BJP Bharatiya Janata Party

BNHS Bombay Natural History Society

BSP Bulk Supply Price

BSPGCL Bihar State Power Generation Company Limited
CBM Capacity Benefit Margin

CCEA Cabinet Committee on Economic Affairs
CCVT Cable cum Ventilation Tunnel

CDM Clean Development Mechanism

CEA Central Electricity Authority
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Abbreviation Full Name
CERC Central Electricity Regulatory Commission
CESC Chamundeshwari Electricity Supply Company Ltd.
CESC Calcutta Electricity Supply Company Ltd.
CESU Central Electricity Supply Utility
CFL Compact Fluorescent Light
CGS Central Generating Stations
CGU Cogeneration Unit
CO2 Carbon Dioxide
COD Date of Commercial Operation
C/p Counterpart
CPP Coal-fired Power Plant
CR Critically endangered
CSS Cross Subsidy Surcharge
CSTEP Center for Study of Science, Technology & Policy
CTU Central Transmission Utilities, Central Transmission Utility
CwWC Central Water Commission
DAM Day Ahead Market
DCC(s) Distribution Control Centre(s)
DCF Deputy Conservator of Forests
DD Data deficient
DDUGJY Deendayal Upadhyaya Gram Jyoti Yojana
DGF Settlement Guarantee Fund
Discom(s) Distribution Company(ies), Power Distribution Company
DMK Dravida Munnetra Kazhagam
DMS Distribution Management System
DoA Department of Atomic Energy
DPL Durgapur Projects Ltd
DPR Detailed Project Report
DPSC Dishergarh Power Supply Company
DRO District Resettlement Officer
DSM Deviation Settlement Mechanism
DVC Damodar Valley Corporation
EA2003 Electricity Act 2003
EAC Expert Appraisal Committee
EC Environmental Clearance, Environment Certificate
EIA Environmental Impact Assessment
EMP Environmental Management Plan
EN Endangered
ERC(s) Electricity Regulatory Commission
ERLDC Eastern Regional Load Dispatch Center
ESDM Electronic System Design and Manufacturing
ESA Ecologically Sensitive Area
ESZ Ecologically Sensitive Zone
FAC Forest Advisory Committee
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Abbreviation

Full Name

FC Forest Clearance

FC Financing Cost

FDI Foreign Direct Inflow

FIT Feed-in-Tariff

FRBM Fiscal Responsibility and Budget Management
FRL Full Reservoir Level

FRP Financial Restructuring Package

FS Feasibility Study

FY Fiscal Year

GDP Gross Domestic Product

GEDCOL Green Energy Development Corporation of Odisha Limited
GENCO Power Generation Company

GESCOM Gulbarga Electricity Supply Company Ltd.
GHG Greenhouse Gas

GIS Geographic Information System

GOM Government of Maharashtra

GOMWRD Water Resource Department of Government of Maharashtra
GPP Natural gas —fired Power Plant

GRIDCO Grid Corporation of Orissa limited

GSDP Gross State Domestic Products

GPS Global Positioning System

GSI Geological Survey of India

HESCOM Hubli Electricity Supply Company Ltd.

HPP Hydro Power Plant

HPPCL Himachal Pradesh Power Corporation Limited
HT High Tension

HVAC High Voltage Alternating Current

HVDC High-Voltage Direct Current

IBAs Important Bird Areas

IBAT Integrated Biodiversity Assessment Tool

IC Installed Capacity

ICT Information & Communication Technology
IDC Interest During Construction

IEA International Energy Agency

IEGC Indian Electricity Grid Code

IEX Indian Energy exchange Ltd.

INC Indian National Congress

INDC Intended Nationally Determined Contribution
IPCL India Power Co. Ltd.

IPDS Integrated Power Development Scheme

IPP Independent Power Producer

IPR Industrial Policy Resolution

IREDA Indian Renewable Energy Development Agency
ISGS Inter-State Generating Station
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Abbreviation

Full Name

ISTS Inter-State Transmission System

IT Information Technology

IPP Independent Power Producer

IPP Indigenous Peoples Plan

IUCN the International Union for Conservation of Nature
JETRO Japan External Trade Organization

JKSPDC Jammu & Kashmir State Power Development Corporation Limited
JINNSM Jawaharlal Nehru National Solar Mission

KBA Key Biodiversity Areas

KBK Kalahandi Balangir Koraput

KEB Karnataka Electricity Board

KERC Karnataka Electricity Regulatory Commission
KFRA Karnataka Fiscal Responsibility Act

Kfw Kreditanstalt fiir Wiederaufbau

KPCL Karnataka Power Corporation Ltd.

KPTCL Karnataka Power Transmission Corporation Ltd.
KREDL Karnataka Renewable Energy Development Ltd.
KSEB Kerala State Electricity Board

KSEBL Kerala State Electricity Board Ltd.

KSERC Kerala State Electricity Regulatory Commission
KWDTI Krishna Water Dispute Tribunal I

KWDT I Krishna Water Dispute Tribunal II

LDF Left Democratic Front

LED Light Emitting Diode

LI Lift Irrigation

LIS(s) Lift Irrigation Scheme(s)

LT Low Tension

LVRT Low Voltage Ride Through

MAB UNESCO's Man and the Biosphere Program
MAHAGENCO Mabharashtra State Power Generation Corporation Limited
MAHATRANSCO Maharashtra State Electricity Transmission Company Ltd
MAT Main Access Tunnel

MCR Maximum Continuous Rating

MDOE Mabharashtra State Department of Environment
MEDA Maharashtra Energy Development Agency

MERC Maharashtra Electricity Regulatory Commission
MESCOM Mangalore Electricity Supply Company Ltd.

MIDC Maharashtra Agro Industries Development Corporation
MoC Ministry of Coal

MOD Merit Order Dispatch

MoEFCC Ministry of Environment, Forest and Climate Change
MOEF Ministry of Environment and Forests

MOFA Ministry of Foreign Affairs of Japan

MoNRE, MNRE Ministry of New and Renewable Energy
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Abbreviation Full Name
MoP, MOP Ministry of Power
MoPNG Ministry of Petroleum and Natural Gas
MOSPI Ministry of Statistics and Program Implementation
MOU Memorandum of Understanding
MPPGCL Madhya Pradesh Power Generating Company Limited
MSEB Maharashtra State Electricity Board, MSEB Holding Company
MSEDCL Maharashtra State Electricity Distribution Company Ltd.
MSERC Maharashtra State Electricity Regulatory Commission
MSETCL Maharashtra State Electricity Transmission Company Ltd.
MSLDC Mabharashtra State Load Dispatch Center
MSPGCL Maharashtra State Power Generation Corporation Ltd.
MYT Multi-Year Tariff
N/A Not available (or not applicable)
NAPCC National Action Plan on Climate Chang
NCA National CDM Authority
NCEF National Clean Energy Fund
NCP Nationalist Congress Party
NCTPS North Chennai Thermal Power
NEEPCO North Eastern Electric Power Corporation Limited
NEF National Electricity Fund
NEP National Electricity Policy
NERLDC North Eastern Regional Load Dispatch Centre
N.E.S Non-conventional Energy Sources
NESCO North Eastern Electricity Supply Company of Odisha Limited
NGO Non Governmental Organization
NHDC Narmada Hydroelectric Development Corporation
NHPC National Hydroelectric Power Corporation
NIAS National Institute of Advance Studies
NLC Neyveli Lignite Corporation
NLDC National Load Despatch Centre
N/P, NP National Park
NPCIL Nuclear Power Corporation of India Limited
NPV Net Present Value
NRLDC Northern Regional Load Dispatch Centre
NSDP Net State Domestic Products
NT Near threatened
NTPC National Thermal Power Corporation
0&M Operation and Maintenance
OA Open Access
ODAFFP Odisha Dedicated Agriculture & Fishery Feeder Project
ODSSP Odisha Distribution System Strengthening Project
OERC Odisha Electricity Regulatory Commission
OHPC Odisha Hydro Power Corporation limited
OPGC Odisha Power Generation Corporation limited
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Abbreviation Full Name
OPTCL Odisha Power Transmission Corporation limited
OREDA Odisha Renewable Energy Development Agency
OSEB Orissa State Electricity Board
OSM Open Series Map
OTC Over The Counter
OTP Other than RTC and Peak period
PAF Plant Availability Factor
PAP Project Affected Person
PC Planning Commission
PCN Project Concept Note
PDD Project Design Document
PFA Power For All
PFC Power Finance Corporation
PGCIL Power Grid Corporation of India Limited
PLF Plant Load Factor
POSOCO Power System Operation Corporation Limited
PP Project Proponent
PPA Power Purchase Agreement
PPP Public Private Partnership
PSDF Power Sector Development Fund
PSP Pumped Storage Project (or Pumped Storage Plant)
PSU(s) Public Sector Undertaking(s)

PV Photo Voltaic

PXIL Power Exchange India Ltd.

R&M Renovation and Modernization

R&R Rehabilitation & Resettlement

RAPDRP Restructured Accelerated Power Development and Reforms Programme
RAP Resettlement Action Plan

RBI Reserve Bank of India

RCCF Regional Chief Conservator of Forests
REC Renewable Energy Certificate

REC Rural Electrification Corporation Ltd.
REMC(s) Renewable Energy Management Centre(s)
RGCCP Rajiv Gandhi Combined Cycle Power Plant
RGGVY Rajiv Gandhi Grameen Vidyutikaran Yojana
RGO Renewable Generation Obligation

RGPPL Ratnagiri Gas And Power Pvt. Ltd.

Rinfra Reliance Infrastructure Limited

RLDC(s) Regional Load Despatch Centres

RMU Ring Main Unit

ROE Return On Equity

RPC Regional Power Committee

RPO Renewable Power (Purchase) Obligation
RRAS Reserves Regulation Ancillary Services
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Abbreviation

Full Name

RRVUNL Rajasthan Rajya Vidyut Utpadan Nigam Limited
RTC Round the Clock

SAG State Advisory Group

SCADA Supervisory Control And Data Acquisition

SCCF State Chief Conservator of Forests

SCRIPS State Capital Region Improvement of Power System
SDL State Development Loan

SEA Strategic Environmental Assessment

SEAC State Level Expert Appraisal Committee

SEB(s) State Electricity Board

SECI Solar Energy Corp. of India

SEIAA State Environmental Impact Assessment Authority
SERC(s) State Electricity Regulatory Commission

SEZ(s) Special Economic Zone

SHR Station Heat Rate

SJVNL Satluj Jal Vidyut Nigam Limited

SLAO Special Land Acquisition Officer

SLDC State Load Despatch Centre

SLR Statutory Liquidity Ratio

SOI Survey of India

SOUTHCO Southern Electricity Supply Company of Odisha Limited
SPCB State Pollution Control Board

SRLDC Southern Load Dispatch Centre

SSNNL Sardar Sarovar Narmada Nigam Limited

STU State Transmission Utility

T&D Transmission and Distribution

TANGEDCO Tamil Nadu Generation and Distribution Corporation Ltd.
TAPI Turkmenistan-Afghanistan-Pakistan-India

TEC Techno Economic Clearance

THDC Tehri Hydro Development Corporation Limited
TNEB Tamil Nadu Electricity Board Ltd.

TNERC Tamil Nadu Electricity Regulatory Commission
TNTRASCO Tamil Nadu Transmission Corporation Ltd.

TOD Time of Day

TOR Terms of Reference

TPC Tata Power Corporation

TPS Thermal Power Plant

TRM Transmission Reliability Margin

TSERC Tekengana State Electricity Regulatory Commission
TSGENCO Telangana State Power Generation Corporation Ltd.
TSNPDCL Telangana State Northern Power Distribution Company Ltd.
TSSPDCL Telangana State Southern Power Distribution Company Ltd.
TSTRANSCO Transmission Corporation of Telangana Ltd.

T-TAP Telangana Textile and Apparel Policy
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Abbreviation

Full Name

UDAY Ujwal DISCOM Assurance Yojna

UDF United Democratic Front

Ul Unscheduled Interchange

UMPP(s) Ultra Mega Power Project

UNESCO United Nation Education, Scientific and Cultural Organization
UNFCC United Nations Framework Convention on Climate Change
UPA United Progressive Alliance

UPRVUNL Uttar Pradesh Rajya Vidyut Utpadan Nigam Limited
UTPCC Union Territory Pollution Control Committee

VRE Variable Renewable Energy

VRP Variable Renewable Power

VU Vulnerable

VVNL Visvesvaraiah Vidyut Nigam Ltd.

WAPCOS Water and Power Consultancy Services

WBERC West Bengal Electricity Regulatory Commission
WBPDCL West Bengal Power Development Corporation Ltd.
WBREDA West Bengal Renewable Energy Development Agency
WBSEDCL West Bengal State Electricity Distribution Company Ltd.
WBSETCL West Bengal State Electricity Transmisson Company Ltd.
WESCO Western Electricity Supply Company of Orissa Limited
WGEA Western Ghats Ecological Authority

WGEEP Western Ghats Ecological Expert Panel

WLS Wild Life Sanctuary

WRD Water Resource Department

WRLDC Western Regional Load Dispatch Centre

WRPC Western Regional Power Committee

ckm circuit km

D/S Downstream

U/S Upstream

INR Indian Rupee

km kilometer

kWh Kilowatt-hour

MVA Mega Volt Ampere

MW Megawatt

tmef thousand million cubic feet

TW(h) Terawatt(s) (hour)
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W ERAR
AWRS Ash Water Recycle System
BOP Balance of Plant
CCL Central Coalfields Limited
CEA Central Electricity Authority
CIL Coal India Limited
COD Commercial Operation Date
C/P Counterpart
DC Designated Consumer
DPR Detail Project Report
EIA Environmental Impact Assessment
EPC Engineering, Procurement and Construction
ERP Enterprise Resource Planning
ESP Electric Static Precipitator
FGD Flue Gas Desulphurization
GDP Gross Domestic Product
IDC Interest During Construction
JICA Japan International Cooperation Agency
LE Life Extension
MPPGCL Madhya Pradesh Power Generating Company Limited
MSPGCL Mabharashtra State Power Generation Company Limited
MOoEF Ministry of Environment and Forest
MoP Ministry of Power
NCL Northern Coalfields Limited
NDCT Natural Draft Cooling Tower
NSDP Net State Domestic Product
O0&M Operation & Maintenance
ODA Official Development Assistance
OEM Original Equipment Manufacturer
OJT On the Job Training
PGCIL Power Grid Corporation of India Limited
PH Power House
PLF Plant Load Factor
R&M Renovation & Modernization
RLA Remaining Life Assessment
SCCL Singareni Collieries Company Limited
SLC Standing Linkage Committee
SPM Suspended Particulate Matter
TANGEDCO Tamil Nadu Generation and Distribution Corporation Limited
UMPP Ultra Mega Power Projects
UPPTCL Uttar Pradesh Power Transmission Company Limited
UPRVUNL Uttar Pradesh Rajya Vidyut Utpadan Nigam Limited
WB The World Bank
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1.1 HREORE
1.1.1  FREOHM

KHFEZ, 5% bRF LRI L DB ROMRE - L FRISND A o~ FIZBW T, KT
RN E— 7 ERE LT &Hﬁiﬁ%%éﬂfwébm%ﬁ BLOSKREE - XE
ﬁ@ﬁﬁ%ﬁ%ﬁﬁﬂ%L% T D mh AR BRI FEEOBRIIEED 2D, Bt

(2B 5 AHETE M OIER LR Z1TO DO TH 5,

A FTIE, #EBEBOER - 528 %% THUE— MU CERFE ) a0 EFIREBICH D 6 D
D, M?L% BIMGILTE TR e & 52 5 Z LI TE T, REYIICAIUTKIREIRBE
DREGRETH HRBNE DV T2, LA, V—7 WG OLERFEOBI, HEE
ﬁ\@ﬁﬁ%m%%ﬁﬁﬁf\ Bt 7 2 — OB EREITIIE L T\ 5, — T, BIP
BERATIR . ZAEVEIR - FAER (B, KEr) oXR&ESEA (B 60 GW, i(&ﬁlOO(}VV) it
R 5RO EEIRENHED 5TV D

KONFETEREDEE . ﬁﬁﬁﬁf%éyk%%®%¥%ﬁkLT@%ﬁﬂE\*ELT
R EUFIIBIRIEEZ 1R L TV 525, AKURA OERIE (BRBREERE, B 27 BRI
K SEUN, ete.) 2030 — K S OBIRITNETICHEA TWRWEERH L, 0N, Mk
T D WD S WK IR K S5 EICE U CTEALIEDR 8 5 Z & 2> B BRI B
HENDHSBHTHD, BT (2016 4 12 1) @ 2016 Draft National Electricity Plan' (23T,
REBUFIILD TEBNER - HAEEROKEEANICEE L TOEKBEEOREL BT L T\ D

ZENEFEA TIL, B/KFEIT peak EIR., RMLEEIR L L TOREREDE N éﬁ’b“(b\é ?E)O)
O, B EIR TH 0 | RIS balancing B & L TORX 72ifEN H > TH ., OHELEID
EEA . RRERIE, INZ & OflE St (Discom) OENUVZMEEREE, 7212 J:V)%ﬁﬁEJ:ﬁﬁéézé
AT BRI OINBU OBEREENE BT L H D, XU TAIMND L I IZ—Ea A N ThiuH
FHEMZ T oMTDL LA TH D,

ZOBE IR, Bik7ZiF T2 < peak BIRAEM D B ESE ) S CMifE 2 72 23722 5580 ©
72V, 2003 SEBNELERICTB W TS tariff, Ul (Unscheduled Interchange : H{E@i VN O ek
FIHARC K0 | AR O FE ] - %%%ﬁ%yty?47 JE B - HFRAT LT o
%52 2 HHIE) % OREHIE 28K L C& 729 T discom %5 Eﬁj}*ﬂﬁ'ﬂ@ﬁi BB B EICE
L. discom OB EIIEIZ T IE O Z 23722 & | Il EERYIT ancillary service 28 RFEfHIZ & E F

FORBELH T,

%@‘fpf 4 [E] BIP Bk T Cati# OB NHIELEDE E 3% 2 DITER T 2 0HN D 5,

TH & 7= EiR @ Draft National Electricity Plan |X—3# D R EF O TFAERIEHEL 14:97k77 .
BIARFEBOMRE] ORBTHD LWVA, FRERA~O —EORIELEELZ BIFTE & 2OV T,
S%LTHERL TS MERH S,

016 4E 12 A 7 H K1} 28 HATT CEA IZ L 0 A% SN7-&#1 DRAFT NATIONAL ELECTRICITY PLAN 2016 T
»5, ARPLAN Tid, 2022-36 £ TORMFEETHEAFZLTEBY., 20174 1 ABE, BRAETTH D,
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1.1.2 FREOAE

Al A > FTOHKIEE ODA HEERFI 2 5% LED T oo, EREiEOEHTR LA
WA - B 5, D9 2T, ARLAREIEKMAITHONT, BIEFHEZ1T O DO TH D,
mE, A ¥ REMOBEZKIETERIL 1987 42 MOP |2 & W MBI —E S/, BiRFRTIh b
MBENR D EFBEZ LN, FINTEL LARRDHENZE EL TVD ZEMD, IRELRE
WINO AT V) == T T AR L TORERERA Z2 £t 5,

FIRRIC, BARA 7 ZHm i E RO EIERER L R DA NIZER T 2 8BB4 KK E
JRIZOWTHJAFIRTERN O A7 YV —=0 T Z00T, Bl U A MERRZE E T 5.

PAEFERMICIX, A v Pt BIXOEZMNICKIT D ENFEGI L OEHLERB G O A 2
TV, AT U VlEEIT O 2 L THARIE, ARKDDOZEMEZHERT D, £ OBRITRE -
R~ DR, W - MERFE BB T 2 EMMEERE ). INOMBRIUICHEE L TERT 2, A
AR TIT, el & BATEA HRHE 2 0 JA T AT 5K 36 LUV R ) Tl AT it il & 4 %
BETLHEZHET D, HEZRTICY - TL, WE, S, METI FIZB W TEM S L7z
FHELDERA (B - JICA T=T = b T MNEKIE BRI IR 2 1H UL - R84, JBIC T
> RIKNFEBRIEOFEN « TORUTER D IR A . JICA T > FERF(LA R KI5
FERR O L - SUEITER D I HINAE - FERBARA . METI [ > IR 5 B ERICBT 5
FEREFAL ). JOGMEC [ > RO A E & EINTHE OHERS K O A B AL TN A > R O A7 i
ANBEDOWEMB MR O RTTHCE 2 % 2B ) . CEA 3£ & DT BERRA KK Y~ Y G v
AR— b [Replacement of Old & Inefficient Sub-Critical Units by Supper Critical Units / Retirement /
Renovation| FE/AHIAREEZ L E2— L, AROEMEEHIZIIT A7 V== T1EREZIT O,
Z O E T EINTS UH UM OB IRE B AT 5. 1EEIS Y o » TSEHEM R 2 il L |
TRV« B « tham 23l L2 R A REIMEFICE LD LT 5,

RIGMNIFEBEREL I E 2. TiR(D)~0)D 6 MEHET 5, Ll Bt FaTEKEMHH
EORERIL, BIEEIR T 58 Y (5) Uttar Pradesh (21324 17 O 57K R RN 2/ Ty, — .
Odisha (OD), West Bengal (WB) ClIfEffi R 2 R L TV 5, Lo T, KA TlX, 6+1=7
INERBET HZ L& Uiz, 272, Ellhlzo T, S B0 L, S L RO 5 2k
E LT, ZOfER, Stage 3 A BMEIZ IV T Meghalaya N A2 BMFAE T2 2 & & Lz, ARk
fBAf LRI B L ClE, CEA @ L AR — R 287, TIiiai & Ok 4L Maharashtra (MS), Tamil Nadu (TN),
Madhya Pradesh (MP), Uttar Pradesh (UP), Rajasthan (RJ) and West Bengal (WB). L V) 15 #7148 E L
T L TWD,

(1 Maharashtra (MS)

2) Karnataka (KN)

3) Kerala (KR)

4 Tamil Nadu (TN)

5) Uttar Pradesh (UP)

(6) Telangana (TS)

1.2 PRAEAHBIUIE
1.21 FHREIE
BKE., ARADAEZS DY -HE 7 v —EHl 2 TR,
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Table 1.2.1-1 Data Collection Survey on Power Sector and Pumped Projects in India

Month Series 1 2 i 3 i 4 i 5 i 6 7 i 8 9
Fy 2015 Fy 2016
Month 3 4 5 6 7 8 9 10 11
1ST WORK PER|OD IN JAPAN 2ND WORK PERIOD IN JAPAN 3RD WORK {PERIOD IN JAPAN 4TH WORK PERIOD IN JAPAN 5TH WORK PERIOD IN JAPAN
— I — P — E—
. , . = ——— I — [
Work in JAPAN 1) Data Collection, Analysis, Set up Method of Survey 1) Organize Collectrd Data 1) Organize Collectrd Data 1) Study and Analysis of 1) Organize & Conclude of
g E:ggg:gggﬂ g; Qﬁgggﬂ{ﬂaﬁ%(’\'}w)rk 2) Planning 2nd Work in India 2) Study on Possibility of PSP Promising States of Projects Implementation issues
Development 2) Preparation of Interim Report 2) Preparation of Final Report
3) Planning 3rd Work in India
§ 1ST WORK PERIOD IN INDIA 2ND WORK PERIOD IN INDIA 3RD WORK PERIOD IN INDIA {4TH WORK PERIOD IN INDIA
= [ _\ !
) o R— — ¢ — — N — I —
g 1) Explanation of Inception Report 1) Report to JICA INDIA 1) Data Collection from States & Central Government lg Reportto JICA INDIA
N ) 2) Data Collection from Organizations in Delihi ) 2) Data Collection from States & Central Government and dAnaIyS|s DTt \ 2 I'D:,ata ¢Q”e°S°”. & tA"aWS'S of Most
E Work in INDIA 3) Place Order of Subcontract (Basic Data Collection, 1st screening PSP) 3) Study on Possibilityof Pumped Storage Power Development gg ﬁ;upg’cggnpgfsgluéltg gntfasctpet?%\{ﬁ dpr?;%f‘}fler romising Projects
g- 4) Confirmation of Progress of Sub Contracted Survey Sector Survey and Candidate of PSP)
2 [ —
lPreparatlon of TOR, Place Order lMonitoring < 7Imerim Repot l
‘ Sub Contracted Survey (Power Sector Survey, 1st Screening of PSP) I
£ ‘ -
g 1 = [
> ‘ Management of Sub Contracted Survey . .
° mplimentation
2
(7]
<
% 1ST WORK PERIOD IN JAPAN 2ND WORK PERIOD IN JAPAN 3RD WORK PERIOD IN JAPAN 4TH WORK {PERIOD IN JAPAN 5TH|WORK PERIOD IN JAPAN
/D :«  —
Work in JAPAN q q K .
1) Data Collection, Analysis, Set-up Method of 1) Organize Collected Data 1) Organize Collectrd Data - 1) Organize & Conclude of
Survey 2) Planning 2nd Work in India 2) ISDtudylon Postsmlhty ofiCoallgired Rower Y g:gdnili:srilggssilsglsogfogrojects ) Im%limentation Issues
2) Preparation of Inception Report evelopme g ; 2) Preparation of Final Repport
. 3) Planning 3rd Work in India 2) Preparation of Interim Report ) p pp
I
()
fid
=
2
-Lé 1ST WORK PERIOD IN INDIA 2ND WORK PERIOD IN INDIA: 3RD WORK PERIOD IN INDIA 4TH WORK PERIOD IN INDIA
5] ///j-\\\\‘\‘ | . ’
— H
Work in INDIA 1) Explanation of Inception Report 1) Data Collection & Analysis of Thermal 1) Data Collection & Analysis of Thermal 1) Data Collection & Analysis of
2) Data Collection & Analysis of Thermal Projects (Group B) Projects (Group C) Promising Projects
Projects (Group A)
Reports Inception Report Interim Report Final Report
v v
| v v v v
Meeting Explanation of Inception Report Report to JICA Report to JICAINDIA Report to JICAINDIA Report to JICAINDIA
Team Leader / Power Development Planning — [ ] ] d ] . I .
Power Policy / Institution [ | 1 I . I :— |:::|
Financial Analysis — — I ] . ) — I :;:
Pumped Storage Power Planning 1 I ] I ] I [ | s [ :—
Coal Fired Thermal Power Planning A O ] - ]
Coal Fired Thermal Power Planning B ] (. [ ]
Coal Fired Thermal Power Planning C [ ] [ [ —1 I
Environmental & Social ;
Consideration/Coordinator — I— ! [
! L_I""Work'in JAPAN
Power Market Survey/Analysis —1 I 1 I ] — ] s ] I C —J IMM
Month Series 1 2 3 4 5 i 6 7 i 8 9
Fy 2015 Fy 2016
Month 3 4 i 5 : 6 ; 7 i 8 : 9 i 10 11
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1.2.2 £ Stage BOREARE

AREAKHED BINIZ, > FOB =X NF—1 7 =TT ARG E 0B, M2 R E
EPIELEEEL L7 5 2T, ALLEKFEBBMHAIRZFE L. AN OB OEANALE LS
ADNDEMEEIT 5, Flo, FBICAEREMIE LT, @5 MR MELS LA %R OR
RIS o R AR 5 Z L2 A E T 5,

ALK LLL T D 3 BePE /0T TET 2,

Stage 1 ERRIFEHUNE - 5 1 RKIAEFHEMMR DB AR

A RetEhv 7 =8, SN T 2E ' 7 & =8Bl 814k 5 IRE7/2E B OINES
DIHEE B « AT 5o METEABRIAE L Ea— LAY ) —=0 7, Hifid 5.
VBB G HLA A LRI L, 25 0 b LR DR D A 1T,

Kstage TldA v RENOa P& MEBERBICIVIEAT 5, HEME U TEE, 1Fik
BB AT, BRI 2L o R, A2 AT S MR 217 > 72
Foo BN IEEAIC & 0 AIAAT D,

Stage 2 2 K VAL —FRERN SR RO VIALEE, RO RICHEH A DK

HE PR INEE e et 2 PERR L7z by Bfrm, #EF i, BRETHEREEHEFIC LD . AN
(ZRHf L. RS IN 22 0 dA T,

N THGINT IV THIBEBE S L 0 S22 D1 HINEE, TR Efi L, ZORREZEEZT, 5
KEBRDOEAFREMEZHRFT2b0 LT 5,

Stage 3 3 KRV AL —HRABHSDORER b R EA S OB

ARG E AR K E L, AR OEHPAL L B X N D RBIF2EHET 5,
Z D9 2T, BHFEFREMEZMET L, MR EMIEIR, HiEx1T5. COMREEEATHHD
PRI AL DUV CBHFE RO rTREME 2Rl T2 b D L 975,

8 [ BAR R BE

AFRETIX, LWL 2 U TR 21T D0 FE DRI R, H v o F—r8—
NMIAFAE L7223, B L0 MOP ICITHERME®INE TH 5, ML > THLRR DD, MG
LLT,
1 APOREU R

MOP, CEA, CERC, PFC, NLDC, PGCIL, IEX, etc.

13 (PTC. Infraresearch. etc.)

BRIR GRS ; MOEFCC, DoLR (The Department of Land Resources) . Ministry of Rural
Development, The Ministry of Tribal Affairs, Department of Culture, Ministry of Tourism and Culture,

etc.

2. B
RERC, RLDC, GENCO, TRANSCO, DISCOM, SERC, SLDC, etc.
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PREE R BT Fe b B 13 i e A BE B R G SR 23 FE 24, N L~V BEFH 5258 A 2 B 23 (State Level
Expert Appraisal Committee: SEAC) & M L~V B Bif2 BT i4 (State Level Environmental Impact
Assessment Authority: SEIAA) (Maharashtra M COBI, M & FIAHEES) . Biis - THUNHHIE
Ffoe = 12 B 7 A% 813 Land Revenue Administration (Maharashtra PN, ftiJi & [E4#8) . F8EHR
I - F8E A — A MIBT 2 #BI1X Tribal Research & Training Institute, Tribal Development
Department Government of Maharashtra (Maharashtra /I, i1 & B4R | PRAEX & BRMIRE
1%, &M AR R (Forest Department), BFAEAMRGEIT, &N EFAE A9 )5 (Wildlife Department)

LEGOEELTND,

123 ¥BREAHZE
Stage 1 EREEHRINE - F 1 AT A DOKIAL.
(1) 21 RENIEE

1) HARENTAFTREZR G R - 58 - SCHk, HEUDS U7 &R AR 2> & O HIEE 21T\,
BUHIGR AL O FEA T  #t36 L ORI 22 A T IEOME, MEEEL TOMRFEITI. LFD
HEZETRat 2 £ L, B ESEDL b0 L35, A5y DM OV TIEH
1 FHHFHE B THERINEEZIT ),

> A v FEBRFOTFVX—BOR, BHBOR, KUBEALBHR P L OB R

> PREBUFIZET 5 FE) BREBI OB - PESIRIL, BOR, = v — it (5
NiFEka. EIRPHFEEIE, SRACIRUL, EHRK, ERE, EAMGITE, eto)

> HMoEHE7 2 —HE BRI, EORETH, BB, RHCREE

AHCEANRIL, EAIHERIE, Sk, T E L, EHEKL, B

. e A b SRR

%M@ﬁéﬂﬁi*w¥~%ﬂﬁﬁ Ao REL

> BHZRNX—t 7 X =BT 5 RiMEE (RF R KL OBE#AAE 3 (FE sl A —
W~D\@%%%%%ﬁ
VlbzfiE 2, BICTREAM@RET 2,

A\

> PRADE G, itk & s E AR
> A R ATRE R AR A

> BINOEKFEEFTOEARDL, FrEK R E U THERLEE 2 LA XEMN OBRFIRIL
2) frEFvarbBR—F (LT I/R) OIER

FEARIC, B WEHTE CHAENMIMEICET k5 . BT ek 0B RS E A HE o
HOHEOREARGE, HENE. HEHE, R LR, RSO EEEE B LOEESH
IR U A EHE & & HIZ IR () & LU TER., &R - omEER e L7-b0%
P75,

3) BEGTIRAE (EERRGT

%1 BRI AR E i TED, Bitie — v a g s MK D EEERIEE, B &
O, KBRS L IRA 7 ) —=07 (B FAEICET 2R Z T 2,
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@)
)

2)

3)

Wi

551 IRBLHIR A

A7 varbAR—F (Ic/R) DA

B AV REBINCA v 7Y a vy UR— FOBAEIT Y,
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Table 1.2.3-1 Potential Pumped Storage Projects in India gathered by JICA Study Team

(update on the basis of project list shown in the page 2-15 of the proposal)

No. State Region | Name of Project Developer Install(el\cil\(ila)pacny Stage Notes
1 [Maharashtra Western |Panshet GOMWRD 1,400 DPR Regarded as hopeful in JICA Survey in 2012.
Warasgaon GOMWRD 1,000 DPR Ditto
Varandah Ghat GOMWRD 1,100 DPR Ditto
Nandgaon GOMWRD 500 Unknown Rejected in JICA Survey due to Reserved Forest.
Kodali GOMWRD 220 S & 1/DPR
Humbarli THDC & NPCIL 400 S&l Pemu5§|on for _S&I_from MOoEF is obtained recently according to
CEA's information in October 2015.
. Implementation agreement hasn"t yet been signed with State Govt.
Malshej Ghat THDC & NPCIL 700 DPR d
alshey L (prepared) according to CEA's information in October 2015.
Except the above, considerable projects are identified according to list
made by Central Board of Irrigation & Power in October 2015.
5 |Kamataka Southem |Kali KPCL 600 S&I Most of area newly required for the project seems to exist in Kali
Reserved Forest.
Sharavathy KPCL 800 (or 450) S&l Two e)a'stmg reservoirs are used for the upper and the lower
reservoirs.
Varahi KPCL 700 S&l The existing reservoir is used for the upper reservoir.
Mekadatu Unknown 400 ?7?? 7?7 Interstate issue against Tamil Nadu is outstanding.
Except the above, several uncertain IPPs projects seems to be planned.
Held up due to non-resolution of inter-state aspects according to
3 |Tamil Nadu Southemn [Kundha TANGEDCO 500 DPR information as of October 2015. And, the DPR is also returned due
to the same reason.
Mettur TANGEDCO 500 Preliminary Stage Ll?ted in "System Operation Report" by Southem Regional Load
as of 2011 Dispatch Center
Sillahara TANGEDCO 2,000 Unknown (DPR |Listed in the annexure of Minutes of the 49th Meeting of the forum
stage ?) of Regulators (Head)
Vellimalai 999 200 Preliminary Stage Ll'sted in "System Operation Report" by Southern Regional Load
as of 2011 Dispatch Center
4 |kerala Southern [Sholayar I KSEB 310 Identified tht advﬁ\nc#d due to no Forest Clearlance according to CEA's
information in October 2015.
Sholayar II KSEB 390 Identified Ditto
Pringalkuthu KSEB 80 Identified Ditto
Except the above, some uncertain projects using the existing reservoirs | According to newspaper report, pumped storage schemes would be
seemto be planned. incorporated into the Edamalayar, Kakkayam and Kakki projects.
5 |Telanaga Southern [722 999 999 999 According to un(ofhclal monrmatlo‘n on the web, Icchampally project
seems to be envisaged being equiped pumped storage scheme.
6 |odisha Eastern |Upper Indravati  [OHPC 600 (Dl;;k;‘;z;)
7 |West Bengal Eastern |Turga WBSEDCL 1,000 DPR DPR is being reviewed by the central government.
S&l
Bandhu (Bandu) [WBSEDCL 900
(PFR completed)
Kathlajal WBSEDCL - Identified
Kulbera 'WBSEDCL - Identified

EyN

A & LT,
WZIEEDLTFETH D, HiED

AR R < (1987 4, Re-assessment studies of hydro-electric potential of the country,
CEA, 1987). BEBIZWHEHLA b EA SN DD, PRERIC K DA o Fa 5K e B 8 &
LT, TRtV A MBH D,

B“BEDOY A NOEEMAEITT TR T LTV D Lflr LT 2 0308kt 5
FAAED HCHW 2% & | Telangana (21324 i O KA Hu

SHTW W (REICIIGFIET D), —J7. Odissha, West Bengal ClLaia i CEmit Rz
fifes® L CU 5 (West Bengal 1 #1713 JPOWER £11Z C DPR {ERk & i) . /KT Fhi 12 8 7= -
T, Bk 7 M A2 B RCHEET 208, AREEE 2> O BB R R CIERINEE 1T

VN, JICA B & 48

RD D 2B ERE, E-MERERE L TWD,
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Table 1.2.3-2 Potential Pumped Storage Projects in India made on the basis of Project List

prepared by Central Board of Irrigation & Power in October 2015

(revised the table in the page 2-16 of the proposal)

Region State Project Name H(:;i Pg);;il; Irzi/t[z;l\l/e}d T:/::l h(‘l\?lh\:/t? Notes
Northern JAMMU & KASHMIR |Matlimarg 520 1,650 1,650
HIMACHAL PRADESH |Majra 221 1,800 3,600
Renuka 315 1,800
UTTAR PRADESH Jaspalgarh 190 1,935 1,935
RAJASTHAN Badrinagar 164 1,980 3,780
Barah 214 1,800
UTTARAKHAND Tehri 347 2,100 2,100 |Under Construction.
Total 13,065
Southern TELENGANA Nagarjuna Sagar 95 700 700 |Existing, but pumping doesn't work according to information by CEA in October 2015.
ANDHRA PRADESH  |Tigaleru 246 1,650 1,650
KARNATAKA Kollur 524 900 7,900
Minhole 507 2,200
Sitanadi 554 2,600
Hulagi 293 2,200
KERALA Kuttiyadi 645 2,400 4,400
Edamalyar 254 2,000
TAMIL NADU Kadamparai 377 400 3,100 [Operational.
Nallar 590 2,700
Total 17,750
Eastern BIHAR Lungupahar 363 2,800 2,800
ODISHA Jharlama 263 2,500 2,500
WEST BENGAL Boro 97 500 3,825
Kulbera 154 1,110 Identified
Bandhu 213 1,575 S & I Stage
Panchet Hill 427 600 Existing at the border between West Bengal and Jharkhand states. Pumping of either doesn't work
Panchet 25 40 according to information by Central Board of Irrigation & Power in October 2015.
Total 9,125
[NOTEASTET Ty ANIPUR Tuivai 138 2,100 4350
Hengtam 168 2,250
ASSAM Khuai Lui 187 2,100 2,100
MIZORAM Lieva Lui 515 2,100 10,450
Pakwa 500 1,000
Tuitho Lui 530 1,050
Mat 308 1,400
Tuiphai Lui 643 1,650
Nghasih 318 1,250
Daizo Lui 1,070 2,000
Total 16,900
Western MADHYA PRADESH  [Mara 205 1,100 11,150
Binauda 290 2,250
Dangari 341 1,500
Rauni 260 2,500
Kabra 182 1,200
Tanbia 223 1,600
Suini 322 1,000
MAHARASHTRA Ulhas 584 1,000 27,094 |Rejected in JICA Survey (due to Reserved Forest)
Pinjal 125 700 Rejected in JICA Survey (due to Reserved Forest)
Kengadi 225 1,550 Rejected in JICA Survey (due to Reserved Forest)
Jalong 598 2,400 Rejected in JICA Survey (due to Reserved Forest)
Kolmondapada 481 800 Rejected in JICA Survey (due to Reserved Forest)
Kalu 398 1,150 Rejected in JICA Survey (due to Reserved Forest)
Sidgarh 648 1,500 Rejected in JICA Survey (due to Reserved Forest)
Amba 495 2,500 Rejected in JICA Survey (due to Reserved Forest)
Chornai 452 2,000 Rejected in JICA Survey (due to Reserved Forest)
Savitri 1,065 2,250 Rejected in JICA Survey (due to Reserved Forest)
Madliwadi (Madhaliwadi) 512 900 Rejected in JICA Survey (due to Reserved Forest, Wildlife Sanctuary & IBA)
Baitarni (Vaitarni) 449 1,800 Rejected in JICA Survey (due to Reserved Forest, Wildlife Sanctuary & IBA)
Morawadi 407 2,320 Rejected in JICA Survey (due to Accessibility, Wildlife Sanctuary & IBA)
Gadgadi 541 600 Rejected in JICA Survey (due to Reserved Forest & Wildlife Sanctuary)
Kundi 537 600 Rejected in JICA Survey (due to Wildlife Sanctuary)
Aruna 465 1,950 Rejected in JICA Survey (due to Reserved Forest)
Kharari 675 1,050 Rejected in JICA Survey (due to Reserved Forest)
Jalvara (Jalware) 555 2,000 Rejected in JICA Survey (due to Reserved Forest)
Paithan 28 12 Operational.
Ujjani 31 12 Operational.
GUJARAT Kadana 44 240 1,440 | Existing, but pumping doesn't work according to information by CEA in October 2015.
Sardar Sarovar 100 1,200 Existing, but pumping doesn't work according to information by CEA in October 2015.
Total 39,684
GRAND TOTAL 96,524
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TOHHRNELERT b0 L L, EfHESE TTORELHIT SN BEITRE LET .

> Stage-1 Befg CORBHSEUEEHICBI T 2 Mgt

Br 5 AL i R B OO AR BHEHINEE TIZ LA T D a. & b.DE#HZ BHEBIZ TRIBEZR R W ISR
T2, a.D@0H@ITHOWTIE, sl & 72 D FFEFHH (A R K iz 5 Te) & Z D JEI D
TEHRA FREZRBRV INEET 5, 7072 LIHFMIEEIZ T X TA » Z—x v M L OVEH T O BILRE
BIRHRIIC K » CAFAEEZRSCHER « BEHIESS b D TH Y | MOBMRIERE~OFIMIC L 1%
IR, BZEFEIC K DIEHIEE, ST IS X D HINERIT TR0,
a. FEHEEHROIE
O  BRETRCERTAM Foc & BEETE

A ¥ R OERE BT %1(The Environmental Impact Assessment Notification, 2006 and

further amendments in Jan 2009, Dec 2009, Apr 2011, and Jan 2012) & F54 L, *tRFHHEICHLE 72
Fhex, EHOBRHEEZMERT 5,
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@ Biln « BHURHAHE e & B

THUN A & ATE AR L OB EEICH T 2 A ERME & Fio ZAMEICET 2 E#E
(Right to Fair Compensation and Transparency in Land Acquisition, Rehabilitation and
Resettlement Act, 2013), [F{ACIE%E(The Right to Fair Compensation and Transparency in Land
Acquisition, Rehabilitation and Resettlement (Amendment) Bill, 2015), & /J%(The Electricity Act,
2003) &AL, BHUNHOFREE | AR O R - RE, KNE L SN L ERFEOH
B MEDON—NTR E R D,
@ FREEIE « FEEA — A Mol

®E LI B METT, FBEN—A K -« F5EHIE(Scheduled Caste and Scheduled Tribe

(Prevention of Atrocities) Act, 198NZEEDS S B « W —A b U R~ 434, BRI & D
THmEIET D,

@ SUbEpE - BUCE R

XfGE L 2 DM AT T, AR & RIEBF - 412 B9 % #1HI(The Ancient Monuments and
Archaeological Sites and Remains Rules 19592 SV THRE SN TV S LM, 2x 22 d
HRGRPE DL E /e E AR5, Fio, FEEFHHEHD Survey of India @ Tourist Map Series (On

1:50,000 scale) TH/N—E TV D5E1E, U%EFTOMIKEZ AFT 25,
® TREIEH

A Lo THRENEAL LT D M2 E OB &2 IUET 5,
© SEHEDOALE - TR O

Survey of India @ 1:50,000 Topographical Maps % L < |& Open Series Maps (OSM) AF-L
L ONE « THIFHOFEHRZINES 2,

@ PRi&IX - Bk U 7 B

R &I BHINET T, BB # 1% (Environment (Protection) Act 1986)(2 553 < [EN7 /AR &
Yo F a7 ) =D Ei#ERT D, BT, HARE(Indian Forest Act, 1927)12 35 < fragEAK
DOALEE# % Survey of India @ 1:50,000/1:25,000 Topographical Maps/Open Series Maps
(OSM)IZ LV AFT D7, BREERKBEE B BRARBUR R (Forest Policy Division, Ministry of
Environment, Forests and Climate Change) & W AF9 %, 7=, BEAMZEIET U 7 (KBA),
HARERE, EYER I (MAB) 72 EOIFH S AlRER IRV IIEES 2,

Ao HE o3 AT B R
KR & 72 DN T T, BAEEMIRGETE(The wildlife (Protection) Act 1972)12 55 < f/b 7¢ 4
MosAi e, TUCN by R U A bxbgefii(d=icke Bl i - ThH, L)oo nAhlE
WEIES D,
b. A OFE & B Ok
R FEORE AT M ELBE/ER SN TV A E5ET, FMiEE2ATT L, £/, A
FOBPRIMEOE=2 ) T VR—= b NFET D50 =2V 7 VER— b2 AFT D,
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Stage2 %5 2 KRV iAB—FREXBEHR DR VY IALRE, 72 b NCHEHR OBES
Stage-1 TORMIEHILROR R ZHE 2 T, R TREMEO H 2 HLMOR Y IAZ 21T 9,

9) B3 WENIEE
IEFROFEIEITH, REMEEZEE 2, AN, FLEHEHOBRT 1T,

FINTHR LT, B ORISR LI P RBUFIRES MRS Bt 7 2 — KRB Mkt
225 S 2 B K EIR OB RTREMEDRME 21T 9 o
WA, FAEFEEIRIL AR D 5 2. # 3 WEMGHEO WL CIZN) . NEDOHFIZ1T

-

Do

Wi

(10) %5 3 IRBLHIFH A
PLEDOTEHRINER R 2 Mo B &V IAATEHELEMCK LT 2 EHOFSMIERZITV. R
ST IBIEHROUIEEZ 1TV, B/KFEEDOBIFRIZIHIT CORREMERTFT 21T 9,
ARBHFRHERE ST, FREREEREZ BRI 5,

> Stage-2 B CORBEMASEEEHICE T 5 Kt

BB RBLE I COMG T, SR EEOME, Aa—vr 7, BT, REHhZ1T

jo
O FEHEEOMR

2 TORREMH I L, S#BIROMNE, EKHOIR, XEROBBLZONMNE S
1:50,000 L~Ld L <% 1:25,000 L~L CEGEHERTZ 1 L CAFICED 5,
@ ARa—vr' 7

INEEE A DGR ZEI L, PHIFREREE 28ET 5, ML SN2 THIEB X, Bis
P, EHIHERE, AT A EMOmME, HESMKOGE, 57 Eofakitiikos
e LM~ DR (REXA~ORE MM, RN~ OREmE, &0 AW O SAis~D
BHEERETHD, 72720, EWMNIE T 2o 72 HRUE L 72 OE fEMEE
e, HHOKENHAIZ L - TRE S B Tl NEE /25613, FHITEB 5 R
15,
@ FETH

A EEOFIEZE L IE L RIECSEEEEOHEH A BElfdbd, Aa—v /T
ELHEBIC LESEETEZIT O, THERIXFTEERRY EEMRIZT 5,
@ AR

WAETRRE R 2 RIS, R TRl 21TV, iR 2 ER T 5,

Stage3 % 3 KV iAHB—HA LR DRE LR b O BAR BRI ORE
Stage-2 £ TOAINEHILEOR R 2B E X T, R ATREMLOH 2 H LM OV IAH 21T 9,
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(11) % 4 WEWNE#E

1) AIEERE S E CORKTRAR S, BHRERERZRAE I L, INZ & IcEkiEfEFEon
VI URMERMER (RAELE LTI ey =7 bA b, R, SRR, BB Tkt &
WREHE) L, mALENE X ORAEERIEOK Y AR EITH,

ARG E LT, KB ET2UHRELBET 203, 7272 LARKDREN L OFER
R A E 2 T, Y787 2 — (BKFEE, ARKIIFEEM) ORMRAEHBIL, &
FHAMRELZ BEE 35, ZORMEIL, AEERICKET 5,

2) A7 VU LsLrR—hk (/R) DOIERK
FRETORIEREZA VTV ALR—RMCE LD, S FEBETBLOET U7
HE—R e Wz TV, Whisfis RA KR L b OZ RN T 5,

(12) 5 4 LA
1) S o BT
BRI RS IT & TR OTERR - Wik 21T 9
2) R M
BA B A~ORE LT, A LEIAR D W RO,

s
i
R¥
)
Y

> BHROBME A 7Y 22—

> BT

> BREBEFFRR ATHUSIR (eI HUEUAS O A7 2E)
> B - JE Bt

> FENE - R HERTE A

)

> ABREMIERHIC & Tz > TRET DS LI R IR

AR, PSR LC, RS, PR S SOk
I R ST TR, AERIE, B, IR, ete. A TERT 5.

= ¥
AL DD,

> Stage-3 B CORBEMASEEEHICE T 5 Bt

BE SN EHS OB TRRERICE S E | FS EhRFICRFHT & RAERR 0RE,
EIA i EOEE A, RAP1ER EoEE S, SSEREEE (IPP) 1Bk B E A% 2 M
KRR

O FS EJiFF et R ERERRORE
BEIN-AMEICST L, B T o =Y a v M T4 —va v  RMEI T4

F—varv, 7%y Fe L BRETREHREERET D

@ EIA Fix EOEE S

B S AHAUSK L, GRS AT~ HA, MERHOEET L AT —7 8L
=T _EMGHE, T LELOEERELZ LY ELDD,
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@ RAP 1ER LD E A

BEE S A MK L. RAP SRABIMGD Z A I 7 Fhe, dAHM, S~z
WS EZ LD ELDD,

@ TIPP 1Bk EDHE A
BE SNSRI L, IPP OXENE, AEEIT) ECORESREL LV T DD,

(13) % 5 KIENTEE
1) FHEMREOEE - LV E L (T+r—7 v VHHOKEHR)
HEICET EREN S BN R T u—T y THEEEH 2555179,
2) 7r7AFLLAR—K (FR) OIERK
T 7 ATV R— FOMER, RBEETT O,

124 ARBRRHABREOEESX
(1) 21 &RENIEE

A ¥ FEINOKSFEEINZIB N TOEWVERRIZY 7 L— 2% L < LWkl 2 i 3% 1)
REMED S WIS A KLY AT, BIMIF 236 K ONERR AT O To O O ERIEE LT 5, &% I
LY T ELTIE, T va b ZINVT RN, O EALTI3TF v alll, 7707
TMzEED, ALREMtSE RO 5D LT 5,

AT H I R Sy, a— U o — V@RI, A RESEHERE « S ARDL « s L
AR IR T A BREEHLED 185 & DICAFRESEOEHIRDL, EH s L bR 5,

(2) 1 kBLHEHAE (R 1 EM)

CEA ZDrh B ifispd. RESHEDA L A a—2EE%, Bf==2—7 ) —ICHEBT
A Z DRSS ~D A X B a—% 1TV, =a—T U —ZH.0NIEL VWU T (A-7 b —
) AT BWTCREMSEORELIT .

(3) 2 KENIEE

51 REIHGFAEDE R A £ & O, 52 B IZ L ERERONE L 0 DFEEIT I,
(4) 2 REBIHEFEA (K 1 8EH)

B 7 N—7ZBT HHEMAOMELIT O
(5) &3 RENEE

552 WEIHFAEDFE R A £ & oo, 5 3 B EIZ L ERERONE L 0 PFE AT I,
(6) %53 RBLHIFHA (R 1 HE[H])

C 7 N—7ZHTHHEMEOMELIT D

ERFAFERISH
1-21



1Y REEHEIS —ERINE - ERHD
D7 A FILLIR—

(7) 4 WENIEE
B3 WBHFAEOTEREZ F LD, 54 REHFREICNEREROIEE L 0 U FRIZITH, 52
BATREME DB WE A . AEREDOa v 7 ) 2 N EBERT D, BEARMIZER O - OF
DHERINTEY  BEFE T 7 o NOBBECERE ATRE R B L XML X 2 TH R M2
DNCEL M 5, £7-. AZEMon 27 ) 2 MIMEFREINZ 5,
A7 U AVER— N EAEK, 2T 5,
(8) 4 WHIHGHA (K1 ER)
D 7N —7ICHIT HHEHAOWELITO, MRE b LI, EBAEMEOEWAER L F
P %,
9) %5 kENEZE
A%OT7 ra—T v T HEEEEHT L, 77 AT LR— hEERK, BHT 5,
1) ARAKDIAEICI T 5 EEASBEF I DG
FEGMHICH L, OFHRINE, OQFEHEROMER, ORra—vr 7, @FZOTH &
P, OFREXR OB 2179,
O fEHRINLE
TEHINEE T, Stk U, Mo RQIGHROBIN, REXOE R, THFIH, &
ETR - FET— A S OSTEEFET D,
© FEHBEOMR

Bl O FEFH B ONE, HWE. JFUELER L — . ARIKRE - EffL— Rl % 5
THD1HLLIE2H5Foo 1l oMER ECHERT 5,

@ ARa—r
WAE LTt e e, Ra— o &7, FPHIEA 25 ET 5,
@ HEOTH LM
AZaA—E U THRERICESE | RI~DRFEIE, REXA~DORBORER EOMS T
1T,
® PRAEXE O

BRI L. IROBPED FS fll&E 21T 9 L THE T & FH, Batd <& hasd iR
rEDELDD,
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1.3 REHARSLUVHEXRBERE

ARFAEITRD BT DRI DN T, FHYB 0 U TRAE - B - BT 22, 2h
BOFERGFPIZONT, EBNEFETFBOSHEBNEZ L FIORT, EBEEET~OSHELD
FIVIRY I, AENR L 70508 COEBRER L FRMEROIE, RIS - 18RV 0% A
BRI TND Z EHARAEIICHIE LIRE Lic, AREIRO NS, FRT7 U Ry MMZon
TiE, YA SHE U CHlA - BF - SRET D203, APHE TITHEYEFUNOS T THHLE R
THEBZEEL TR, MAICHEENARETHY . DRMCEBZFERT LN TE D,

Table 1.3-1 Work Description of Team Member

Name/Assignment Principal Work Description
Madoka HARADA - Decision of policy of works and overall coordination of works
Team Leader/Power - Explanation, discussion and agreement with concerned

Development Planning organizations

- Management of progress of works

- Planning and execution of state survey

- Study on possibility of Pumped Storage Power Project
Development (Development Plan)

- Survey other necessary aspects for development of Pumped

Storage power project (over all)

Ichiro KUTANI - Collecting data and evaluate/study (Power Sector)

Power Policy/Institution
(Note; replaced by Mitsuru
MOTOKURA at the 3" Work in
India)

Execution and evaluation of state survey (Power Sector)

Study of possibility of Pumped Storage Power Project
Development (Policy and Institution of Central Government and
State Government)

- Evaluation of promising projects (Policy/Institution)

- Management of sub-contracted basic data collection survey in
India (Overall data collection of power sector, policy/institution)

- Execution of study on other aspects, if required

Tetsuya HIRAHARA - Collecting data and evaluation/study (Economical/Financial

Financial Analysis

aspects)

- Execution and evaluation of state survey (Economical/Financial
aspects)

- Establishment of assessment criteria for selection of project and
evaluation (Economical/Financial aspects)

- Study of possibility of Pumped Storage Power Project
Development (Financial Condition of state government and power
sector)

- Evaluation of promising projects (Economic and financing
aspects)

- Management of sub-contracted basic data collection survey in
India (Overall data collection of power sector, economic and
financing aspects)

- Execution of study on other aspects, if required
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Name/Assignment Principal Work Description

Mamoru SASA - Collecting data and evaluation/study (Hydropower Planning)

Pumped  Storage  Power | - Execution and evaluation of state survey (Hydropower Planning)

Planning - Establishment of assessment criteria for selection of project and
evaluation (Hydropower Planning)

- Study on possibility of Pumped Storage Power Project
Development (Hydropower Planning)

- Evaluation of promising projects (Possibility of Pumped Storage
Power Development)

- Management of sub-contracted basic data collection survey in
India (1st Screening of Pumped Storage Power candidate sites)

- Execution of study on other aspects, if required

Taichi HIROSE - Collecting data and evaluation/study (Survey and analysis of

Power Market Survey / Power Market)

Analysis - Execution and evaluation of state survey (Survey and analysis of
Power Market)

- Establishment of assessment criteria for selection of project and
evaluation (Survey and analysis of Power Market)

- Study on possibility of Pumped Storage Power Project
Development (Survey and analysis of Power Market)

- Evaluation of promising projects (Survey and analysis of Power
Market)

- Management of sub-contracted basic data collection survey in
India (Order and management of overall sub-contracted surveys
including collecting overall power sector information )

Tsuneo KUSUDA - Collecting data and evaluation/study (Thermal Power Planning)
Coal Fired Thermal Power and discussion with C/P (such as State power sector organization,
Planning A CEA, Coal India)
(Note; replaced by Mikihisa - Execution and evaluation of site survey (Thermal Power Planning)
SAKURAI at the 2™ Work in - Establishment of assessment criteria for selection of project and
India) evaluation (Thermal Power Planning)

- Evaluation of promising projects (Possibility of Thermal Power

Development)

- Execution of study on other aspects, if required
Koichi MEGURO - Collecting data and evaluation/study (Thermal Power Planning)
Coal Fired Thermal Power and discussion with C/P (such as State power sector organization,
Planning B CEA, Coal India)

- Execution and evaluation of site survey (Thermal Power Planning)

- Establishment of assessment criteria for selection of project and
evaluation (Thermal Power Planning)

- Evaluation of promising projects (Possibility of Thermal Power
Development)

- Execution of study on other aspects, if required

Subrata DAS - Collecting data and evaluation/study (Thermal Power Planning)

Coal Fired Thermal Power and discussion with C/P (such as State power sector organization,
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Name/Assignment Principal Work Description
Planning C CEA, Coal India)
(Note; Withdrawn at the - Execution of site survey (Thermal Power Planning) (company
commencement and substituted by members of thermal power survey team coming from Japan)
Kouich MEGURO & Tsuneo - Establishment of assessment criteria for selection of project
KUSUDA) (Thermal Power Planning)

- Execution of study on other aspects, if required
Akiko URAGO - Collecting data and evaluation/study (Environmental & Social
Environmental &  Social aspects)

Consideration/Coordinator - Execution and evaluation of state survey (Environmental & Social
aspects)

- Establishment of assessment criteria for selection of project and
evaluation (Environmental & Social aspects)

- Study on possibility of Pumped Storage Power Project
Development (Environmental & Social aspects)

- Execution of study on other aspects, if required

1.4  BHR4TER

AR I3 TR BRI CHIMAN A 2 920 L7z, 7pds. FEMICERL T, % 5 i 2B sk L <
W5,

- 1st Work in India; April 18 to April 28, 2016

- 2nd Work in India;

- 2-1 Work in India June 13 to June 30, 2016

- 2-2 Work in India July 13 to July 30, 2016

- 2-3 Work in India August 15 to August 24, 2016

- 3rd Work in India September 20 to October 1, 2016

- 4th Work in India October 24 to October 27, 2016

- 5th Work in India November 14 to November 22, 2016

AL SR ., T RLHRE E A JICA Bellfeth L Tn o,
- Inception Report; April 2016
- Interim Report; October 2016
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B2E AVIFEIBHEIZ—ORKREHM

21 Bug - gFERR
211 BUR - #FKR
() BUaki

T 4 BOHEIT India2014 [ZFRE S VT2 B S 0BE TR T D REE OREEE I KIE 72 A 2 N Z 7=,
F72. 2014 5 AND 2015 47 A OMICE BOREITEET 20 OO LWEGRZ %3 L
7o KIEZRATOH LWVEURIL 4 D008, AEEREERE, BB Tt X, FFICEFREE
HWRISICET 2 n—rar s oy oE S 2 LT, BESCHMHEANCET 250 TH D,
T 4 BUFIE, ERRUSAO LHINHE, Bifl, BLORERNRE R ARBEICEES 52 5%

@%@#E“@i?&iﬁ%:ﬁiwm@um4 IBWTHERR S < OBORCEBIC D
E%EI:%‘_} Hé@éﬁ%‘ \—H% @L/f:o

A ¥ ROBEXTIERDN T RBUFIZ G —E AL (GST) 1EFR 4% 2016 £ 8 AR L7z, =
DIERITHPRBAFICW B KO — BRIk T 5B R 2R E L, EHERBIR A S —7R o 2T A
EBULT BTN O TRWVHERE 525 Z L1725, GST IXEE KOV — & AFL, BRAHL,
Yyl KO ERL 7 & OBFBLCM BT X T2 UE T 2MERBOE CTh 5, ZDEAIC
L0 BOMER LV RO LY | BleDh 27— FREZIY < 2 L&D,

) AAT A2 AT 4T

AAT oA e AT 4T DU =7 H A~ (www.makeinindia.com/home) (Z L5 &, F L
KT« 7 4 EMIZ2014FE9 HICAAL Y e A2 AT AT DAV T FTR2FER L,
D BEEIZWNAOAREZEIZA » RENTORY ;@L%H}Ebﬁ‘é LIZE, A RETue— 1
RBENT LT H L ThH D, EEBCRIERFIC IV, ZDOA =TT F TR 2025 FF

L%m%?7&%@Gﬁm@ﬁ%@%é%ﬁf®%%ﬁ%%%L%Méﬁé_k%ﬁ%k
LTWb, AT « A2« AT 4 TIVSNEEHERE O, MBMEEOEIT, £ LT
EHEY I X —DORBIZLVEREOT LA =T FT7E2EATIHOTHD,

HEHE/LD IT/EV R A - 7 RAEHETLUTD 25 D7 X =Nl > T b,

Automobiles Construction IT and BPM Pharmaceuticals Space

Automobile Defense Leather Ports Textiles and

Components Manufacturing Garments

Aviation Elect.rlcal Medl'{.l and Railways Thermal Power
Machinery Entertainment

Biotechnolo Electronic Minin Renewable Tourism and
&y Systems & Energy Hospitality

Chemicals Food Processing Oil and Gas Rgads and Wellness

highways

201449 HDAA T « A2« AT 4T DFEMND 2016 43 A £ TOMIZA > R~D 2T
SEBEEFEIT 791 (8 RV, BREEAREEFIT 561 (8 LT, [RIRE TR 45% D8N Z 7~ L
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TWnb,
2) S 2 RO FEAR

Center for Strategic & International Studies (Z & 5125 2 [ DT 1 BHE D T ERUR A Table
2.L1-1 TR T

Table 2.1.1-1 Major Achievements of Modi Administration

Status / Purpose and explanation on current status

Difficulty
Yes / - Relax the rules specifically governing foreign investment in construction projects,
LOW including minimum built-up space and lock-in periods.
- Update: DIPP Press Note 12 removed almost all restrictions on FDI in construction,
including minimum project size, and reduced the lock-in period for capital to three
years (or as soon as trunk infrastructure is completed, whichever comes first).
Partially/ | - Allow foreign investors to own a majority stake in defense production firms.

MEDIUM | - Update: On 6/20/16 India announced that it would drop the requirement of "state of
the art" technology before allowing 100% FDI in defense via the government approval
route.

No/ The World Bank’s “Doing Business” report notes that it takes on average 29 days to
MEDIUM | start a business in India. That’s nearly double the South Asia average (15.7 days). The
OECD average is 8.3 days.

No/ The World Bank’s “Doing Business” report notes that India requires 12.9 procedures
MEDIUM | to start a business—well above the South Asian average (7.9 procedures).

Yes / - Deregulating diesel pricing will lower government subsidies and also encourage the
MEDIUM | expansion of private hydrocarbon production.
- Update: The government deregulated diesel pricing on 10/18/2014.

No/ - Deregulating kerosene pricing will lower government subsidies and also encourage
HIGH the expansion of private hydrocarbon production.
Partially / | - Deregulating natural gas pricing will encourage the expansion of private

MEDIUM | hydrocarbon production.
- Update: On March 10, the Cabinet announced a new energy policy that switches to a
revenue-sharing model (from a profit-sharing model), allows substantial pricing
freedom for difficult fields, and eliminates minimum acreage requirements for new
fields. While not total price deregulation, the policy offers new incentives for private
hydrocarbon exploration.

No/ - The national Goods & Services Tax will combine most of India’s state and local
HIGH taxes into a streamlined tax system, easing compliance, ending cascading taxes, and
expediting transportation.

- Update: A draft of the model law is in circulation, but the Rajya Sabha has yet to
vote on the necessary constitutional amendment.*

Partially / | - Eliminate the Revenue Department’s ability to retrospectively apply new tax laws.
MEDIUM | This provision, introduced in 2012, creates uncertainty for foreign investors.

- Update: In his February 29 Budget Speech Finance Minister Jaitley announced that
the Revenue Secretary would chair a high-level committee that must approve all
retrospective tax demands and offered a one-time dispute resolution opportunity for

parties to current cases.

source: Modi's Reform Scorecard, Center for Strategic & International Studies (http://indiareforms.csis.org/)
*): Parliament has approved a Goods and Services Tax (GST) bill in August 2016.
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(2) FRFFRIL
1) GDP & L ORIk E

Central Statistics Office DFEIMFAIZ L B L. 2015-16 FEORFHRERIL 7.6 %L HBEIN
TEY, BFEED 12%% LRAfHE > TWnD, B LT V—EvROMERIIZTNE
AU11 %, 7.3 %, 9.2 % T, BIEEL(-) 0.2 %, 5.9 %, 103 % Th-olo, FLLESIFORKEIL
BIEEIN 9 5% DRRE (BIEEEIL 5.5 %) L7-Z Llc kb, BESTOREL 2 k0T v
A— U WEZRFEKE T 5, 201544 A D 12 H O GDP fiFz13 7.5% CRIEE R O 74 %
ZH L ERIDEDOTH D,

FEOREMNSIE, 2015-16 2 7.6 % Td o 720 N DRI E LH O EN FERFE D
BR LIS TS, BEEREDOREILAHEED 4.9 %005 53 %Illtk®E Lz, Wi AIXEL S
LI L, 6.3% Thoto, BHITHRITREOE LA, AT R A 2 m il o T%%
RESKBL TV D,

Economic Survey 2016-2017 1% 2017 4FFE D TAERFE AR FRITRIA S 7~7.75%& L TW5, =
AUTBIEDMEDN S ORIES TV A6 L IO S 25 A TWD, BIZEE R Z &I
PR DB FENET D & RIS LORHBEEOFMENLE L 2506 Ly E v
DL THD, A v FEIFITHIREENG SME AR Z L BIOEF A= PNBHEDO LD
ThHhDHZEND 7.6 %AMEOKERICRD Z L ZHFFL TV 5, Table 2.1.1-2 |2 GDP D% LY
RERERT,

Table 2.1.1-2 GDP and growth rate

Item 2012-13 2013-14 2014-15 2015-16
GDP (Crore) 2011-12 prices 9,226.879 9,839,434 10,552,151 11,350,962
Growth Rate 5.6 % 6.6 % 72 % 7.6 %

source: Economic Survey 2015-16

2) MEEe !

2010-11 FELAED 3 SO EHIFE, T b LM BURT., AR I L OSEEERWEIC D
IRTF-OHER % 5 13 [B] Finance Committee D B it 2k n — K~ v 7' 8B K OWEREE BIEICE
A BIEE E DE A T o T,

FRBM 7% TIIMBOR T % 2008-09 4 £ TIZxF GDP b 3 %LL FIZHiz b Z &, mAREE
T EMNMED BTV D, Table2.1.1-3 (2 H LB O B B EEE 0 9245 38 XL OV 13 [F] Finance
Commission CTE» H L7~ B IEE %7557,

! Report on the Fourteenth Finance Commission, February 2015

(http://fincomindia.nic.in/ShowContentOne.aspx?id=9&Section=1)
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Table 2.1.1-3 Performance of Fiscal Indicators

Reven Primar Effective Ratio of

Fiscal Deficit Devfe:,l lilte Defi ii’ Revenue Revenue Deficit

ctie ehe Deficit to Fiscal Deficit
2010-11 4.8 (5.7) 32(3.2) 1.8 (-) 2.1 67.52
2011-12 5.7 (4.8) 4.4 (2.3) 2.7 (--) 2.9 76.43
2012-13 4.8 (4.2) 3.6(1.2) 1.8 () 2.5 74.31
2013-14 4.6 (3.0) 3.3(0.0) 1.3(-) 2.0 70.59
2014-15 4.1(3.0) 2.9 (-0.5) 0.8 (--) 1.6 71.23

note: Figures in parenthesis indicate the targets in the 13™ Financial Commission
source: Report on the 14th Financial Commission

i) MEBORT

L BURF O BRI 356k GDP EE T 2001-02 FEEE D 6.1 %72 5 2003-04 4E 2L 4.5 %28 FEIT
Wb Uiz, FRBM IEIXWERT % 2008-09 - F TIZ 3 %ICHIT 5 2 L &2k Tue, H
REUFIE 2007-08 4FEEIZxE GDP b 2.7 %% iR L7z, LA L 2008-09 AEEEIZIXE 6 [B] Pay
Commission #)& 12D < g GKHELE . BEEEOHEE, I LU Mahatma Gandhi National
Rural Employment Guarantee Act (MGNREGA) DREIERZE, W< D0 O M BULK T H % F i
L7e MNZT, Bk O @I & 0 B &N L-, Zh b O RA 2R R 3G
BEDOFERL, 2008-09 1T 6 %, 2009-10 FEE1L 6.5 %lZB £ - 72,

3 AT KT GDP EE 2007-08 4D 14.3 %> 5 2009-10 45D 15.8 %~ & 1.5 A > b
MU 7=, RN BN ARREEIL E — 2 Toh - 7= 2007-08 £ D GDP F 11.9 %2> 5 2009-10
D 9.6 %L 23R A 2 MMEib Lz, LavL, MEGRTIE 2010-11 4 4.8%I28 LT,
ZHUEZFICHEREER A — 7 2 g X ABEIMINAIC LD LD TH 5,

HBHERERDIZE A EITHIETHZERHELNHDOTH S Z LITNax, EEMIE S H
DOHINNE L OFL - GDP L OEKIZ L Y 2 13 [B] Finance Committee C /& ¥ b AL 7 W B 421t
FERRA~DE IR L < 7p o7z, 2011-12 FIZMBURTFIL GDP @D 5.7 %I E5A- L7z, 2012 i
X PR BURF I FRBM 1% 245T L, % GDP b 3% AAE 4 259~ 2 MR & 2016-17 4122 S
D ELEBIT, WANEE 2014-15 FFEEITHK GDP L 2% LA NI T 52 & & Lz,

PRBE DR HIT Y WM BALRRIC L0 AR ke b HERF S 417273, 2011-12 FEDARE I3
I HIAATZ, 2012-13 B LTV 2013-14 FFEIIRE RN ENZIN 4.5 %I LN 4.7 %l E -
f:o Z D7 PREIFITMER T O TREFOKIEE FERLT 5 72 DI H 2k L < JEfE L7,

D BHME ST L0 W BORTFIE 2012-13 1L 4.8 %.2013-14 13 4.6 % & 72 5 72,2014-15
EEZ IZIX%F GDP b 4.1 %Iz 52 L L LT 5,

i) MARE

FR B D% AR R 1T 2001-02 4EFE 12135 GDP e 4.3 % Tdh o726 DAY, 2004-05 4L 1T
2.5 %, 2007-08 FEEITIT 1.1 %l 7=, LA L, 2009-10 FEE X —#5 5.2 %ic BH- Lz, =
MUTHIBIGE, SRS TS - &N OO FFER RN L 5 5D TH 5,
BEAF A 20— A DIEIRECHTHLA 3 — ABIIAIZ K 2 M BURFC SR~ OB SR BN L T 5,
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AL 2013-14 £ (SETHEENE) 12 3.3 % T, 2014-15 4E55 (HEEME) 121X 2.9 %I F
HETHLOLETFHEINTWS, & 13 [A] Finance Committee THIE S 7~ HiAET BIEE CTH
%% GDP S ANERT 05%E D TIL 34 RA V FOEND D,

BRI 2012 4RIC FRBM IEDOBUE ATV, FEEAMART L WO BEEZEA L, 2

TUTEARM AR O 7= DM B L OEMEBIC 5 2 b7 7 v~ EBREHE D=0 7 Z
YREXHT LD THD, UL, FEEMART LWV O EERIL 722 BUF 3 T <
TROLINLTWND HO TR,

%E] FRBM {EITARNE DO BIEZ FE L7z, DARNER AR RHEE Th 72 b DA, 2015
F3IHARETITH GDP L2 %L FIZT 5 0o bDE7rolz, LnL, ZOFH LWHIEZ
KT DHZEHLTERNLOEEDID,2014-15 FETHRBEOMEM TIE29%E 2> TEY,
B 5 2N RBIF O AR I 2R LT D,

i) FERERVIA BN 3L

SR OO FERERO I BO ST 2001-02 AEE 7> B 2007-08 4FFEIZ A>T Txt GDP F 1.5 %D 7R
T 0.9 %D BT AL FEERC L E Lz, L L AOFRIE & [FEE, 2008-09 41213 2.6 %.
2009-10 FFEITIT 3.2 U DARF-~E R Y LTz, 7 2 B35 GDP EL 2% LA T &%) TR Y |
20014-15 FEFE (HEEM) 1308 %L BESN TN D,

AR I & MBORTO RIS S I b - A OREA BB LEZRTHOTH
%, Table 2.1.1-3 (I ZDOAZMZ R L TR Y . £OHIRIT 2001-02 FEED 71 %025 2009-10
FEED 41 %lCkFE L2, L, [FHERIE 2009-10 4EEE £ TO 2 HFEMITHEE L 81 %L 720,
Z D% b 2001-11 FFEZFRE 70 % a2 B2 BTN TWN D, ZAUTHRBUS OREER) 72 R
PO L)L E KL TWA D Th S, (13thFinance Committee ¥REEIZ L 5,)

3) ARBOR

Economic Survey 2015-16 I &L D &, 201542 A1 » FBUF & HH84R1T (RBD THEIHN

ToABRBUR DA EIZH-DE 2015-16 A OBFBUR D B LI hu, 2015 S EFBUR 2 filF
ko®%%%ﬁhﬁ(am [ZHEASL A T L= 3 0132016 4 1 A O HEELIRNZ 6 %L T
[Z ¥ L7z, RBIIZ 2015 42 AICIEEEMELRE 0.5 %05 21.5 %25 & R, BOK4&F|
Z 20154 1 AN 9 ADIC 125 X—U AR A > "I T T 6.75%ICFEF1 L 7=, 2016 42
AREROBRMEGR L E 2 —I28\\ T, BOREFIIHE 2 &2 72, Table 2.1.1-4 [ZBURFZE DOH#E
BT,

2 Economic Survey, 2015-16, Ministry of Finance, February 2016. (http://indiabudget.nic.in/survey.asp)
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Table 2.1.1-4 Revision in Policy Rate

Date Bank rate Repo rate Rev?:tz repo Caslrlarteizerve liqigiitil:;ozio
09-08-2014 9.00 % 8.00 % 7.00 % 4.00 % 22.00%
15-01-2015 8.75 % 7.75 % 6.75% 4.00 % 22.00 %
07-02-2015 8.75% 7.75 % 6.75% 4.00 % 21.50 %
04-03-2015 8.50 % 7.50 % 6.50% 4.00 % 21.50 %
02-06-2015 825% 7.25 % 6.25% 4.00 % 21.50 %
29-09-2015 7.75 % 6.75 % 5.75% 4.00 % 21.50 %

{HEE MM (CPI)

TFrETL2b0LEbNLD,

RN

WZOWTIERIEDT 7 L -
PR, FrCY—E R38R

7% ATREME B HEBR T E auy,

ATEROREF e X — AN RN e { 75— 05, RS FTHEOELEE H DV
DI ERMERN G, CPLIFBUTAKEIZE EE B EHEEINTND, ZHFFEICEETHZ
EDOTERWSHETHLIRMOMM EFAIZEALDOTHSL, b LIZOTHINBFIEELRD5E
XIS 50-75 _R—Y AR A v FOBEREN G & TIFNBESHh S,

2016-2017

IZX%,) Table2.1.1-5 ICE4) A 7 LRE R~

Table 2.1.1-5 Average inflation rates

source: RBI / Economic Survey 2015-16

DTV EEETDHE. 45~5%DHiPH
IZBW TSP ER SN Z L &2E
¥ hBlE RiF 28 L7258 7 [8] Pay Commission D 2C CPL IXEUF FHIL V $ &<

(Economic Survey

2012-13 2013-14 2014-15 2015-16
Inflation (WPI) average 7.4% 6.0% 2.0% -2.8%
Inflation (CPI) average 10.2% 9.5% 5.9% 4.9%

4) SRATR REMERE

A v R degfT (RBD) (XENOR BIEREIX
R LI EEMEIC LS < b D & LTI US$146 billion, A > K GDP
\—Am~< N gfﬁg@ 3 ]j

FULEBRRE DT 8
DT%RIELTNDZ EEEERT S, BINOEHT HEITORMITE S

2R HBDEIRS>TND,

4VF&W14VF@A%t75~@ﬁHimw$
WK DLy T 7 —HF O

N5 ERMb->TWD, BUFIZZED 3 %5

FLTWD,
ST RBEMENE AN -T2 5 & L TUIARE 7 X —DO8RITDOIENRA 72 =

source: Economic Survey 2015-16

MRRNEKAD 145 %IZHYETH EE X TS, =

THEAT S4B [E R 72 8R1
1% INR1.8 trillion (US$26.8 billion) @iéz{:tﬁéﬁﬁﬁ\z Bl X
TO 1 AEEL, ITHE LK &5k

TEARL— )L

iz <,

ETORHESCHE S O FEIC L D EE Y 7 X —OFRZEHEAD 0 IR AT BRI L D
A T7T - Fudcl NOEBRHSD,
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fRSRAT & A > BRI, ST R O R B HERIRE & T 5 - L 2 L LT, i
MEB OMIL, R EBEHELE, 5 X OGS & (kT 5 723 I A 72 R B HEDREF O
AR 5 R A Mo T B,

5) Hu LR

BT 4 EAIE 2015 4 8 HICEHINAEDEEEZ HE b, HrLWERIT T ey =2 b
5 OOHT IV —IZBWTHSEERHIERE & FESHE (PPP RUFOLAICIZ LHTHE O
70 %, RMZRUOLEICIT80%) 272 LICTHEWVWI LD Thote, ZOHT Y —|ZIEP
i, BAA 7T FIARMBORERE, FEEREE, 17725 AT, FrLWIERIX
REEESEEZNOLHEA VT TORBENET 200 L LTHRES TR, BRY
B OIRNC D 8 o T2,

6) 2016-17 FFETHE

2016-17 EEDOTHEERIL 9 DDOIEAEETe “Transform India” 7 ¥ =  ZIZHEDSWVCTHENL T
%o

) BEELEREM S FRTIALGHE
i) BNt Z— BNTORERBIOA 7 7%
i) MREZES0HESE 7 X —  TRTOEREZBALRE — B A Th N —
iv)  HH. BB, BRI - A v FEAGRICE S S BENRMESIZT D,
V) AT T EERE  AEFORLEEED D
vi) ARt s 2 —ddE  BHIbB KO E R
vil)  HNF U R L EFEATAORER: ANA ICEBTERR N R S H 5
viii)  TECEA: [EEZRBUFMBGEE B L OE R E ~OFRBA 4G
ix) Bl R EEH LBl Ao
a) 177 ROEE

A > NEURIE 2015-16 4EEICZ A F— « £ 7 Z—ZBW T, B3 20 4 TRE DA K
AEPE, FEEDMERR . AEMERE. LED BRI A ER LT,

BFIIR T TR E~DFE IR L OEYICLZE LT RERE O 2 L2 EE LT-45
% 15~20 EMICb =5 AEHEBE Z1/ERT TH D, At 7 ¥ —&E&E & AT INR3,000
Crore D PHEZES L., ZOBHMICH T RKEZIEHET HFERLET 5,

AT THHEEBITIERT D720, BFIL 2016-17 FEEICR Y RICKHEEHEEL DD
U T PEC. REC. IREDA %2 X ¥ INR31,300 Crore % [BJE & 4 2B NENE O UG 21T 9
b) &Rt s X —

ST Z =BT AR BEERNEICE Y #Hic- Do, BEFESHT (ARC) 1TEERE
B2 B4, 5o T, ARC D AR P —28 ARC T 100%F 2 O RAE T 5L 91T
7. RSB EZNGERE L v — MICRE TE 5 X 9109 2%, T&@MEFEDOERE L O

? Budget Speech 2016-17 (http://indiabudget.nic.in/ub2016-17/bs/bs.pdf)
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FAEEEN ONCHARAME D FATICRIT 5154 (SARFAESI Act 2002) | (25 2 MEBEAMEIE R
INTW5,

REBEHEMNEZ BENCART 2 72012, FFEEIBOHIEE L O L » B -EER % R —
N AZLEHME LEEETFHRXOa LV a— 2 b2 8 0BAA Y 7 70K BICESE
U CCERERIINE E T DR M T o D,

212 A2 FEBRFOIRILIX—BEE
() =FLXF—BoK !

Energy Statistics 2016 ([Z L5 &, A & FIZIZZ R X —HOW ONOHITHFEL, =X
NF—BOREBEA T TS T OO B EE A L TWD, BHE. ARAE. B - BAET
X —FILEBI O & UTHE LT TWD 2, Rl—DORKENHTET 5 Z LI 0 ERE
RN G D K DT oTe, MBS IR X O A 2 =T 2 7o O ITHE 2 [ 720
BhHEBBEETDHHEO LTS,

wHE (MOP) XE/NEZ Z—DNY a— « Fo— U 2ERIZELEZAT D, kA (MOC)
A ROPFEBRFICEIT D2 BORICELAH T 5, # - FHETRLF—4 (MNRE) 1RV, K5
Je. KD EEHAENRET ALY -2 IS E 5720 0EFHEZ2FT7T 5, Znbiahx
T, Al - RRATAE (MOPNG) (Xdid, A, Ik5e. @i AZETe Al LORKRT A&7
B —DFT XCOEMELET 5, JFT /4 (DAE) 134 > ROJRFHER TR CCEHEEZAT
%, Figure 2.1.2-1 [IZFEE R =L X —BEH T2~ T,

source: India Energy Outlook 2015, IEA
Figure 2.1.2-1 Main Institutions in India with Influence on Energy Policy

* Energy Statistics 2016, Central Statistics Office, April 2016
(www.mospi.gov.in/sites/default/files/publication_reports/Energy statistics_2016.pdf)
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A v RORBFREICED, XV F—FPITH T HERTFENEEL TND, TRLF— -
v 7 2 —OREICET ABOR T A 4 A% $E/R LTV 5 Integrated Energy Policy Report 2006 (Z
Rz 3L —BOR @ L Mgl SN TV D, A & FOJRINES X OUKRIRAT AL PE 451 L
TWn5, REEMIEOF v v T OILRIT K O EASOKFERIEIM LTz, BRI O 83%75
AZ R VLI TWD, BIASDIKFZIL S T72DITA > ROBE T2 BRI X e ds K OYN
BOA T 4 TR K DIREF DRI U1 v BT 7 — A0 KE O 2 & e i AR m]
RET AN F—DORFEORTH 5,

1)

2)

FIRB LY 74 |

A f OHER T T HER R L OV EFEIZ IR 541 Ty b, Jharkhand, Odisha, Chhattisgarh, West
Bengal, Madhya Pradesh, Telangana 35 JX UY Maharashtra @4 CE2{RDOHEE D 99.08 %
Z 55, 2015 4F 3 B C Tharkhand M O 2 = 71X 26.44 %, Odisha (24.72%) 231
W2 <

2015 4E 3 A B CORAROHEEHEE T 306.60 billion k> T, B4 H#E: L T 5.04 billion
MR U7z, ZA00% 2014-15 AR & D Hel T 1.67 % DN, Chattisgarh 1 Tl% 4.53 %
ML,

20154 3 HRFLTO U 7 A b OHEE R 1% 43.25 billion k> T, ZAUTRTHFOHT L
B THD,
Al & KRR A

2015 - 3 AR CO R OHEE M &1 763.48 million k> (MT)Th 5,

HEAIZ IR (43.67 %) D3R E D% < | Assam M (22.19 %) RNZHITHES . — 7,

RIRTT ANZOWTHEHWEFI (37.10 %) B—FKZL <, IRWTHEWEEMT (2934 %) &7c-o
TW5,
JEGH O HE E IR X 2014-15 AFEEIZRTAEFELE T 0.10 %340 L 7=, [FIRFY) Arunachal Pradesh,
Rajasthan and Assam JNOHEE B RILE NI 44.75 %, 17.04 %, 211 %l Lic, —JF
¢, Tamil Nadu, Andhra Pradesh, Gujarat %M 35 K OVEHEF M. HEEHOZ100% 18.42 %,
15.30 %, 2.58 %. 1.88 %, 0.59%H/NL 7=,

2015 4F 3 A RS ToRIRA A OHEEHE 13 1488.49 billionm® Th -7,

KRN AR B XA T 1.40 %EEM L7, ZAUTEMESEM (37.10 %) 35 X OV
(29.34 %) TOZNBHIMLIZILDTH D,

ﬁiﬁfﬁ‘éiz\/yf\,_

A RIS KB, A A= 2L AVKT) /8 RO BN D I TR R RE = H L% —
DENRT ¥ ¥ LBFET D,

2015 4= 3 A OFAARET 2L X — DA T 3 ¥ /11T 896,603 MW & HEE STV
bHe ZDOHH, JANIE 102,772 MW (11.46%) . /INKTIIE 19,749 MW (2.20%) . /N1 A~
A1 17,538 MW (1.96%) . il T35 00 /N5 213 5,000 MW (0.56%) . KB 748,990 MW
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(83.54%) L 7p->TWW5b,

- HUEEAYIZ 1T Rajasthan JNS AT o v L 3@ < K 17 % (148,518MW) | ¥\ TC Jammu and
Kashmir ™ 13 % (118,208MW) . Gujarat D 8 % (72,726MW) L 72> TkbH ., FITK
Bz L Db D TH S,

(Energy Statistics 2016, MOSPI {Z & %.,)
(2) EIBUE
#7178 MERK L 72 Electric Power Policy % Table 2.1.2-1 [Z7R”7,

Table 2.1.2-1 Electric Power Policy

1. A tenfold increase in solar installation rates to 100GW by 2022, trebling to 60GW of new wind
farms, 10GW of biomass and SGW of small scale, run-of-river hydro. These initiatives, which total
175GW of new renewable-energy installations, require an investment of over US$200bn, with new
national legislative support currently proposed under the National Renewable Energy Act;

2. Opening up access to international debt and equity markets to assist with a proposal to price
power purchase agreements (PPAs) in U.S. dollars as a way to fund low-cost, long-duration loans
with centralized currency hedging;

3. US$50bn in investments toward upgrading the capacity and efficiency of the electricity

transmission and distribution grid, with an associated smart-meter program aimed at significantly

reducing the Indian electricity grid’s 23-25% transmission and distribution (T&D) loss rate and to
drive a 6% energy efficiency saving for 2015 alone (reducing in the process the frequency and
duration of blackouts);

4. A doubling of Coal India Itd’s production output to 1,000Mtpa by 2021/22, with a focus on

greater integration and co-ordination with Indian Railways to reduce logistical bottlenecks;

5. A more than doubling of India’s overall coal production in 5-7 years to 1,500Mtpa with the

intention to expand domestic private coal-mining capacity to 500Mtpa building competition;

6. Reducing railway inefficiencies, increasing railway capacity and better aligning coal mine-mouth

power plants, all aimed at reducing coal transportation distances;

7. Improving utilization_rates of existing thermal power plants to reduce the need for more capacity

which could then progressively allow a phase out old, inefficient coal-fired power capacity and
replacing it with the latest, highest-efficiency technology;
8. Re-evaluating the merits of pursuing the country’s now stalled Ultra Mega Power Project (UMPP)

plan;

9. Pursuing Rural Electrification by an accelerated off-grid or distributed-energy solution with the

longer term aim of “24X7 electricity supply for all”;

10. Developing more hydro-electricity capacity;

11. Promoting the government’s National Mission on Enhanced Energy Efficiency;

12. Resolving the electricity distribution company (Discom) sector’s ongoing operating losses of

more than US$10bn annually, a situation that chronically undermines the financials of the whole

system and that makes many PPAs unbankable.

source: Indian Electricity Sector Transformation, IEEFA
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B 4 —UIEICBE L CEE. ARE. BT - BARBED R LXK 0imE 2 FRilC
EERY ST FE IR 4 Table 2.1.2-2 12777,

Table 2.1.2-2 Major achievements and initiatives for Indian power sector

» Ujwal DISCOM Assurance Yojana (UDAY), the most comprehensive power sector reform ever,
to turnaround DISCOMs through efficiency improvements. UDAY bonds worth INR 1 lakh crore
issued in 2015-16

» Landmark amendments in the Tariff Policy to promote electricity for all, efficiency to ensure
affordable tariffs, environment for a sustainable future and ease of doing business to attract
investments

« State specific Action Plans for 24 X 7 ‘Power for All’ signed for 18 states and union territories,
and finalized for another 15 states and union territories

+ Rationalized movement of 23 million tons coal leading to potential annual savings of INR 1,371
Crore

» Mobile applications and websites to ensure accountability and transparency —

o Grameen Vidyutikaran (GARV) app to help citizens track rural electrification under Deen Dayal
Upadhyaya Gram Jyoti Yojana (DDUGJY)

o Vidyut PRAVAH app created to provide real time information of electricity price and availability

o Unnat Jyoti by Affordable LEDs for All (UJALA) app to keep track of LED distribution under
the Domestic Efficient Lighting Program (DELP)

o Coal Allocation Monitoring System (CAMS) to give information regarding coal price,
availability and utilization

(3) RMEEEXR
BRELASED ., B X =Moo 2 T DkkeEs 1L LT, A4 > RiZ COP21 28\
TUT%2=aIv LT,
- A2 FIE 2030 4 F TIZ 2005 4E UL 0D 33~35 %0 GDP OHEH R AL 2 HIET 5,
- BB LMK 2 bOEBEBEIC LY AN E S =L X —E RO R
SE% H 77 40 %% 2030 A £ TIZEK T 5.
- O L VRGO LY 7 — Ui kI ERN A EAT S,

KIVFEBEFH D OPEHZHIT 5 2 LT Z T, BEE - BARKBELEE 130k IR E
(SPM). SOx. NOx, ZKEIZRET 28 LW BREEIEUEZ 2015 42 12 HIZAMG LT, KO %
2 512 K BB I T D /K EFUENIEME b Ofd Tl S iz, BUED A R K TR BT
DOFAEH 1E 2016 45 3 A KRS T 185,172MW T, 72,355MW NEEGRRHCTH 0 | Fribglc kv i
BATHZ TR D,

Table 2.1.2-3 |2 2015 4F 12 H 7 HfFCil@zn S 7= Hrdk i A R,
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Table 2.1.2-3 New emission norms

Emission parameter TPPs (units) TPPs (units) TPPs (units) to be
installed before 31st | installed after 31st installed from 1st
December, 2003 December 2003 and January 2017
upto 31st December
2016
Particulate Matter 100 mg/Nm’ 50 mg/Nm® 30 mg/Nm®
Sulphur Dioxide 600 mg/Nm® for units | 600 mg/Nm® for units | 100 mg/Nm’
(802) less than 500MW | less than 500MW
capacity capacity
200 mg/Nm’ for units | 200 mg/Nm® for units
500MW  and  above | S00MW and above
capacity capacity
Oxides of Nitrogen 600 mg/Nm’ 300 mg/Nm’ 100 mg/Nm’
(NOx)
To be complied within 2 years by existing stations and w.e.f01.01.2017 for new stations
source: New Environmental Norms for Thermal Power Stations in India, CEA 2015
213  XSMEARE

(1) xsMEs °

“Government Debt Status Report, 2016” (Z & 5 & | kHMEHS (2015423 A AKHf A CTINR 3.66 trillion,
GDP @ 2.9 %) (ZHREIFOAHIEHED 7.1 %z 50T D, INBUFIZEIES 293 &I K 0 x4t
EBRARERE 21T O MR G- 2 BTV W2 T X TORMMERS X FIRBUFFIZ X 0 fifs S
e MBI O 7 vy =7 MaF OEBIFMNCEE I D, MIMEB DL ITHRBITo7 o7
BARERA T O L [EMEMEEN O Db D ThH 573, ZEMEIEE o 0FE L H 5, EEERZR
REEARTIED 6O AR, 2 TOMMEBIZIRHMO L DT, T0I1F L A SITEES
FTH D,

L 292 SRICK Y, PREFFIZENID S OED ANEITH 2 ENTE D, FRBUFITRS
BEHEDOEL 2L EMIEEREN D, HOREIINENLZ TS, 2015 43 ARESO AL —
Mz & 2 BT O SMEHS I RT4ED INR374,483 Crore (US$62.5 billion; GDP @ 3 %) 725
INR366,384 Crore (US$58.5 billion; GDP @ 2.9 %) {ZJ8ib L7z, Z AT RBUF O AEREED 6.2 %,
— RN E R (General Government Debt) @ 4.4 %2 -5,

ITEXAMEBIC L D MiEw, 7eb bR BUEAZED b LRI AR EFE L 72 LW o &%
TEARIRD b D L 725> TW D, > THIMER (Kefli, TR OFEROZEL— MEH) @
%f GDP LLOEIA T B L GEFETHELTEY . ZHUIRFIHD GO D70 DR IMEB KT
HoTETNWDHZLEERLTND, ZHEFBIFOEBR— 7+ U A 3@E Y A7 BMMEL, £
DEFNEA~DEEN/ NN L EZR LTS, MIMEFE D% XL EMEBEEN S0 b0
(2015 4 3 HRp R CRPAMEB D 73.6 %) ThH V., —EE DO B DI 264 %L 72> TD, ZIEHIH
BRI & DA TGETEOE WL O TH D, FIMFIXEEEFEEARTIE D O A
AT > Ty,

5 Government Debt Status Paper, January 2016, Ministry of Finance
(http://finmin.nic.in/reports/govt_debt_status_paper 2016.pdf)
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Table 2.1.3-1 (2 R —BIDOXIMEBEEDOHERS 2 77,

Table 2.1.3-1 Donor-wise Sovereign External Debt

(unit: INR Crore)
Category 2011 2012 2013 2014 2015 Total %
A. Multilateral
IDA 119,066 136,822 141,119 161,165 152,169 710,341 59.9
IBRD 39,219 45,328 48,239 53,433 57,107 243,326 20.5
ADB 30,455 38,560 44,301 51,469 57,935 222,720 18.8
Others 1,584 1,875 2,012 2,404 2,410 10,285 0.9
Sub-total 190,324 222,585 235,671 268,471 269,621 | 1,186,672 100.0
B. Bilateral
Japan 65,907 76,401 73,120 79,825 75,253 370,506 75.9
Germany 11,899 13,765 13,826 16,085 12,611 68,186 14.0
Russia 7,485 6,953 6,396 6,099 5,504 32,437 6.6
France 1,750 1,657 1,514 2,517 2,058 9,496 1.9
USA 1,489 1,516 1,460 1,453 1,329 7,247 1.5
Others 21 20 16 14 8 79 0.0
Sub-total 88,552 100,312 96,333 105,993 96,763 487,953 100.0

source: Government Debt Status Report, 2016

Q) HNEEANEETA RTA

201547 H 22 B CTHBA 1 ZMEFHo O > SINBUF OANERERFIH 7 v R —F 42 R %
BETDIEDOHA RT7A4 AT Dil0iEE RBIT Uiz, MNBUFIZM A DN E D 72 B4 OB K R A
%83 L 0" Finance Commission 23 BE LN O MECRA: « FRAFEIEIZK VY A E 7z GSDP 12Xt
5 M BORTIRE L RCEB LR ZNEFT 5 2 E RO o Tn 5,

Tu Y= MIxtT HIMNERE AW /) (EAP: External loan Assistance for Projects) (255 < {3k
%, N2 Table 2.1.3-2 I[ZRE# SN2 THH 2N 23 7 0 iR — VSR HHBRICHERS - BT 5 2 & %
TR EIT (DEA) 12XV BEIND,

Table 2.1.3-2 Items to be confirmed/certified for application of external loan

1) Support through EPA loans would generally be utilized in areas within the overall national
priorities & harmonize with national objectives and that such proposals do not overlap with an
already available source of funding.

ii) The State’s contribution for such projects (i.e. counterpart funding) is clearly indicated by the
State at the time of submitting the project proposal to DEA.

iii) For the EAP loans passed on to the States, the commitment charges, foreign exchange risks, etc.
are borne by the States concerned.

iv) In case, requirement of loans tend to breach the overall borrowing ceiling of the State during the

loan disbursal period, the State will be required to substitute an otherwise agreed source of

borrowing so as to remain within the net borrowing ceilings.
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SHAME TS O FEAMIE 2011-12 4EBE D INR17,088 Crore 725 2014-15 4£JE 0 INR194,286 Crore (ZH
ML TWBN, % GDP EETIEA > RORFREIZED 1.9%005 1.5 %20 LTn5b, kHME
BHRADOHERS % Table 2.1.3-3 12”7,

Table 2.1.3-3 Trends in External Debt

(unit: INR Crore)
2011-12 2012-13 2013-14 2014-15
External Debt (at book/historical Value) 170,088 166,289 184,581 194,286

Percentage of GDP 1.9% 1.8 % 1.6 % 1.5%
External Debt (at current exchange rate) 322,897 332,004 374,483 366,384
Percentage of GDP 3.7% 33% 33% 2.9 %

source: Government Debt Status Paper, Ministry of Finance, Jan. 2016

() “HERBIFBRAEENOT AT L L FHiE °

T (DEA) O FEEREE O —23 L [E I & O [E R EEBIEE & 72 b ORI T 2
v X925 L THD, DEA [T“Handbook on Systems and Processes on Bilateral Official Development
Assistance” #3617 L, _[EMAREMICET 24 FENOBORB L OFHREZ I £L O TN D,
PURITINBUR 28 33 2 Ffe & 217,

Tl Y Ry ZIMERRRIZB T2 FHE 2 £ Db O T, LRI EHBIZED
BR CIIZBEFERHOMESTICERERNE D Lo TNDH Z LITERDLETH D,

HESNTFHREDLTLLTFLN TV RN &)

BEHEBIMICADEELEMTbh T W2 &, (Bl 2 IZEF % 8213 NITI Aayog &
Rolo . TRMERN R0, Y27 E LTOMBDT Lo TVDHEE,)
FAIEEZ OV TITINMES SR OHERRANTR < 72> T 2 45ikk,

1) T2 E DIER Preparation of the Preliminary Project Report (PPR)

o EMBFBRR IS e = 7 b - A VTSRS (PIA) 23 T
WEEELERT D EDBIAEL. PIAIR T Y7 MNEDRA v RBUFE X OYNBUF O BT
57 FFHENCEVIAENT T TAF VT 41— =BT 22 Lk LRTNIE R B2, #
YR TR IO/ R FEFEREEERIIR MO B LD T2 D O 2% T 5,

PIA I PiFEREERLLIOLE L SNDFMFHZFIED Y +—~ v FTER L Y]
KRBT % L C DEA ISR 5, MEs ¥ —07 vy =s NaFEET 5 PIA (IFA1Z DEA
(ZEDH L% DEA I T 5 2 L3 TE D,

MEer2—07nyxr NeERT D PIA IZ7 R R —F 0P HFEEREELH Y A
TR 2 RSN BUR O B2 FF Al 2 B0 A1 TR R T HITR B,

WIBUR, A2/ HEBURFRERE I DEA 78 [EFBAR IR IE AR R E 21— 3 DR,

® Bilateral Development Assistance: A Handbook on Systems and Processes, Department of Economic Affairs
(www.dif.mp.gov.in/DEA_Handbook BDA.pdf)
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T EMB R AR T D O ERE - BRI T ERBREIER & AR A MR D T L IT— ik

WEE R TUX R B, T aR—Y LI 25 PIA & Z[ERIBIR I O Wk d — E R
FERA~ERRARZEN T ONTZD HIZ DEA I L » THIB LA 55, PIA X7 0 R —H ) L4g
HAETZ L T OFFRR A Z B 11T T 2 &,

MBS L IZZOMBERT 0 V= b« 77 A F L AbBNEIE Y 4— + T 107 T AR
BaskwsHa

L T B 4 R O KR

i, MEREA 71 2= 7 W EREHENC BT+ 28D T RHE 24T 5 (RAE

iii. S4B AR B AL BT 2 R s D DB FFgE T 2 ) 7 T 0 R

2) DEA BT 2 T ¥EREEDORAE

DEA (34 E O BHRER) % R D 5 72 DI T F s A2 A E T BIREE ICHR H3 5
AICT 2a—T UV AT, AEEMICLVEONDIEEDORFIZBWVW T A
TA— T I E—HEET D,

T EEREENE AT SN %, MNBUF £ 7213 PR B O BRE FF LR 7 o R —W
/L (DPR) %#H7 %, DPRIZIZLL FOHEH #E#HT 5 = &,

- P NE BT 4 =2 T AR E MM AIbES)
- BRSEm (CEARIH, ZERSRERGETRENESE)

-Hafbm IERER, Yo — B0, #HE28A N7 E)
- il R R0, BEJIBESE. WHESE)

DPR (Z/3fE¥dEtmE, A, TfF, BE/ 77U N7y b, Sy v iayn—%%RLIt~ |
U AROAMERO T Y 27 NTFVA L EED D, INBFO 7 v R —5 VL5 - %‘ﬁ
AP U722 RS T 408 U C DEA ICREF & 415, DEA Y e T s X ONE S G
AR MIESEFHE 2D 5, DPRITMNBIFOHE Y E T OAGR A2 ETEMT 52 t
ZOWE, BT RTOWERN - IFENZ VT 7 AR B L TN Z &,

3) BEUFFPRAE

B ERREA G- 0P E 1T BB E TR HE (FRBM) OBLEIC L VR TE 5 [~y Rb—24 )
(RHRFH) [T E | BUNRAERT TR B2 HFET 2 TRANRIET 5, FRBM #UE Tl
FEDOEEIZB W CTHREAFNF &2 D2 EDOTEDEIEFAEICONT, WNRDEEILE
WTH GDP D 0.5 %LNET DL ERBEDHNTND, 2O T~y Rb—2A] [ ZFEIZ
Z[EfH - Z[EMBERE O Ok, EHRFITR LU 4 @/\ﬂﬁ%ﬁi‘%ﬂ%ﬁé(ﬂ \ZPRRE%
4 2BICHE SN D, BUNMRGEDRIEAKRB 2R 51201213, S T2 RO/ FESE
R BE AR Y HH 48 T 48 U C DEA O 5531 J%EHME%@%H L. TRERBICERFLTHH )

7 Jammu & Kashmir JN3 X O/ F 721340 MU B U Tl o b MERFR AN H D500 2 2 TIFEKT 5,
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VN D D, SMERB RO BURFREEIZI3AEFI 3 LF 1.2 %D IRFER DS EE & 72 D75,
77 v MK U TRAERHI D 2 B 722, BURFRGERT B2 7o o TP RDABUE L7k
A RFES D 72O IR Y ORMEFERHE BEEFEN P RONEEZE - SRR & 32484 2 hRT

[ TEHL SND,
214 HRBFEEENSHOMBIRER

A v FBUORAT 2 BIBEO A EEIZIZLUTOLORH 5,

- =y UL

- NTPC Limited : 1975 #FIC K IR E T 0 =7 RO DITERL,

FHAEFRE= R /L X — B B,
- NHPC Limited : 1975 FIZKNFEET 0 ¥ = 7 FEIFED T2 DI,
WL B OB ARTRE T R L — o BRI HE
- Power Grid Corporation of India Limited (PGCIL) :

L ¥ AN VAN

T DBRREE, HIE

1989 4R (Z FEMERE G D 72 9 IZER AL,
%5 14 [8] Finance Commission 5 & Tl RBUFEIED 25 RAEARZED T 0 7 7 A L& 5387 L,
2012-13 FEOMITE B, INAIC KD B2 L TS, ZOSBEITAORE T Tl BBl
FOEENEZOWTHRRLTWD, ZOHTHE LA & L TIENTPC (35 7 % H . PGCIL 1%
F2RFHIMELTEY, WTFNLb+o2lEE s HIF TV D Z 50D “High Priority” (25358 S

NTND, (WFLHEEEDIIT I BEEI R S TWD SO TiX72 <, High Priority (2457
SN TWDHEETIHITHED,)

NP ERES

th Je BT O EE 77 B AR 2E DR O BRI A Table 2.1.4-1 725 2.1.4-3 1T~ d, —RIICE > T
EDEZEDL DY OFEREE LT TWD Z ENnnD,

Table 2.1.4-1 Financial Statements of NTPC (Consolidated)
(unit: INR Crore)

2011-12 2012-13 2013-14 2014-15 2015-16
Operating Income 65,893.68 | 67,952.89 | 78,921.66 80,622.04 | 78,705.50
Operating Expenses 53,559.70 | 55,017.59 | 64,010.27 | 68,674.37 | 65,695.75
Operating Profit 12,333.98 | 14,359.23 | 14,911.39 11,947.67 | 13,009.75
Profit before tax 13,137.26 | 16,610.95 | 14,485.76 10,456.21 | 10,103.54
Net Profit 9,814.66 | 12,586.22 | 11,403.40 9,992.37 | 10,162.43
Earnings per share* 11.90 15.27 13.83 12.11 12.35
DSCR** 3.21 3.17 2.77 2.27 1.66
ISCR** 9.81 10.39 8.62 5.54 4.96

*) Rupee/share of Rupee 10 each
**) Figures for 2011-2014 shows those for NTPC only (standalone)
source: Financial statements at NTPC website
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Table 2.1.4-2 Financial Statements of NHPC Ltd. (Consolidated)

(unit: INR Lakh)

2011-12 2012-13 2013-14 2014-15 2015-16
Operating Income 692,033 640,617 741,594 824,407 862,784
Operating Expenses 329,594 337,020 502,927 468,809 516,577
Operating Profit 362,439 303,597 238,667 355,598 346,207
Profit before tax 435,126 389,492 252,885 371,835 384,814
Net Profit 398,558 287,264 163,315 279,805 291,959
Earnings per share* 2.51 2.13 1.02 2.25 2.43
DSCR 3.81 3.88 2.28 3.48 2.96
ISCR 10.11 10.30 4.50 7.48 9.10
*) Rupee/share of Rupee 10 each
source: Financial statements at NHPC website

Table 2.1.4-3 Financial Statements of PGCIL (Consolidated)

(unit: INR Lakh)

2011-12 2012-13 2013-14 2014-15 2015-16
Operating Income 1,044,046 | 1,316,390 | 1,567,543 1,765,851 | 2,135,232
Operating Expenses 438,526 537,785 653,346 775,283 904,981
Operating Profit 605,520 778,605 914,197 990,568 | 1,230,251
Profit before tax 468,966 577,563 635,900 639,898 764,495
Net Profit 330,299 431,261 454,758 504,625 601,456
Earnings per share* 7.14 9.32 9.47 9.64 11.50
DSCR** 2.25 2.28 2.14 2.04 1.98
ISCR** 5.14 4.73 4.5 4.06 3.87

*) Rupee/share of Rupee 10 each
**) Figures for PGCIL only (standalone)
source: Financial statements at PGCIL website
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22 AVEDEBHEELEHR
221 AVFEHEEXEOHME
(1) A > REBEIATEARS

A v REFEELEEET 2 P RATTILE 1% Ministry of Power (MoP) Th V| EIBUR DK
ERBEBNRBOREEITD ., BHERTOFEBUMER & LT, BHBERDOETE ) O
LR ET HH U /T Central Electricity Authority (CEA) <oA1 > RE = R /X —EIR DK
TE < HERE 21T 5 JSIHEES T B — % /L ¥ —%2h 35 Bureau of Energy Efficiency (BEE) 72 &3 % 5,
BB T OFEERIEIIL, K ES, K ESt, XESH. EHFEM OSSR
HD,

FEAEPAEHZ BT 2 P IRAE TITIE, Al « RIAH A4S Ministry of Petroleum and Natural Gas

(MoPNG) ., fit%%4 Ministry of Coal (MoC). T+ FFAFHET= /¥ —%4 Ministry of New and

Renewable Energy (MNRE) 73% 5, JR1-JIXEAHIEEE DT /1T Department of Atomic Energy
(DoA) MEHEL T\ 5,

INTINBIF OB RBMADE N FHRZETEL TN D

BIHIREDORESTA B ADfE Lo fc%ﬁﬁﬂﬁﬂ@gﬂ%ﬁ@%% ELCENHNEZRES
Electricity Regulatory Commission (ERC) 73 %, fE/1#iHIZE B IR E /#if Z B2 Central
Electricity Regulatory Commission (CERC) & &5 77 # il %E 42> State Electricity Regulatory
Commission (SERC) 736 %, CERC IZENEICA TITH  HEFRBUF ORI LU Z £72<E
NFEHEZEFE L, SERCIIINENROAE TITH W MNNIZTOENFELZEET D,

Q) Av FoExiEHSHE

A~ N4 77?757 DT L—Y — [ TEIFENF, BT, REEETHERSN D, MFEEE!
DR SEEFITEFET, MPTHE 2 AR L LIZEINIINBIF A B L2 FFo, £7 L —F—
DEFNIRENTUTOL S IS D,

Table 2.2.1-1 Role of Indian Electricity Players (Outline)

BERKS | BB HEHS R
RIHEK ) "
il sk | IO
[ ’
E o o o
iR : 0 o

2013 4E 3 AR RICB T2 ENEHOBITLUTDO L FY &
MEHNEE (EBERES) 207

¥ All India Electricity Statistics General Review 2014 (Appendix 2-63)
° Kerala /Il & Jharkhand N T# % 73, Jharkhand SEB /% 2014 4E|127 /3y R &7,
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N )t (8, KB, BlE) 106 £k
K (3E7E) 59 #&:
EfH (A7) 23 ft
R (387 & BL7E) 8tk
WM L—T ¢ TR 42t

FH/E IS X, BIE AT O k)% EE 411 National Thermal Power Corporation (NTPC) .
7K 1138 B 23 F1 National Hydroelectric Power Corporation (NHPC) | ff] @ Essar Power, Adani Power,
Tata Power, Torrent Power, Reliance Energy 72 E723% 5,

EEICE LTI, M OBLE SR H S TWAEN, INE F- CEEFEITENELETO
Power Grid Corporation 235 T\ %, Power Grid Corporation |%[EZZ#a#+55FT National Load
Despatch Centre (NLDC) . H3g#5 5545 AT Regional Load Despatch Centres (RLDC) % J&E% LT
Wa,

3) A FOENFEEDHE
) A FOENFHEOREL
LLUFIZ IEA @ World Energy Outlook 2015 (Appendix 2-64) (2 X5 7 RO®EIFZEO Hid
R,

A v ROENFEEIL 2013 40D 658 TWh 7 HAEFEY] 4.9 %EEN L T 2040 42121% 2,420 TWh
22T D THITH D, BRI 2013 4200 5 2040 FE DI ONR %2 4.5 & | Industry 73 4.6 %,
Transport 7% 2.5 %, Buildings 7% 5.8 %D FHIT& ¥ | Buildings DE/IFFENA - ROETH
EREFLEF TG,

(TWh) Electricity Demand
3,000
2,500 2,420
2,032 .
2,000 |
’ M Other
1,649 III
Buildings
1,500 — 16% 46% &
: 44% M Transport
992 III
1,000 18% 42% —  mIndustry
658 40%
[ 38%
Nl u ' '

2013 2020 2025 2030 2035 2040
source: New Policy Scenario, World Energy Outlook 2015, IEA (Appendix 2-64)

Figure 2.2.1-1 Electricity Demand Outlook in India
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2) EwERE OB

TRUZA > Rkl KOs oE ekl a2 ~4, o TA » FTiRv—2E B X
OB E HIZ 10 %RATHE AR LTV DR Th o 7203, 2013 FEEELIRE, RIS K E RIS
NTCWD, HIERNZA D &, Western Region & Southern Region D EN KX < | 2015 I
FE—7BNBIOENRELE BICAERIT0%IIIZR>TVD,

ZORPUF 2016 FEEEIZ A - T Hilkki LTI V| 2016 4F 6 ARFR, &A1 & FORRRTE—
TI32 %, BHED 0.9 %L /2>TND, HIRANICAD & RERD 1 %EB TV D DI,
v’ — 7 #7175 Northern Region, /] &7° Northern Region & North-Eastern Region T %,

7277 L. BRI SN WIBEEE L CEA OB NEBEICIZIHI 7 FEATWRNWT &I
EEITRETHD,

All India
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Western Region

(MW) Peak Demand and Peak Met (%)
60,000 20
.\ - 18
50,000 \.\ L 16
40,000 r 14
L 12
30,000 H L 10
o
20,000 H L 6
10,000 M4
)
o Lo

9 O BN D > > O

& O O

oS oS
R R U U A L

C—IPeak Demand EEEEPeak Met —@— Deficit (right)

Southern Region

(MW) Peak Demand and Peak Met (%)
45,000 20
40,000 2 - 18
35,000 16
30,000 r 14
25,000 12
- 10
20,000 H L g
15,000 | L6
10,000 L4
5,000 H L)
0o )
I A R R

OO O OO O
RN SRR RN R

[JPeak Demand EEEMPeak Met —@— Deficit(right)

Eastern Region

(MW) Peak Demand and Peak Met (%)
20,000 8
18,000 ﬂ L
16,000 - I
14,000 1\ e
12,000 H ro
10,000 g
8,000 -H L 3
6,000
4,000 2
2,000 rl
o Lo
RS U A

oS oS
R R U U A L

—1Peak Demand EEEEPeak Met —@— Deficit(right)

(GWh) Power Supply Position (%)
400,000 16
350,000 - - 14
300,000 1\\ - 12
250,000 - 10
200,000 8
150,000 -+ - 6
100,000 + -4
50,000 +{ F 2
o +! )
S P P PP P

OO Y
AR R R AR R

C—Requirement EEEMAvailability —@— Deficit (right)

(GWh) Power Supply Position (%)
350,000 18
300,000 r 16
- 14
250,000
12
200,000 L 10
150,000 -8
-6
100,000 H
4
50,000 H Ly
0 + -0

O Q N
L ¥ >

S S AR
SR

Q
o> oS
R AR

[CIRequirement B Availability —@— Deficit (right)

(GWh) Power Supply Position (%)
140,000 5
120,000 w
)
100,000
80,000 H 3
60,000 H L 5
40,000 H
Fa
20,000 H
o Lo
O O BN O o & O
P O PO

OO Y
AR R R R

C—Requirement EEEMAvailability —@— Deficit (right)

ERFEARISH

2-21



1Y REEHEIS —ERINE - ERHD
IPAFILLIR—

North-Eastern Region
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source: Power Supply Positions, CEA Monthly Report (Appendix 2-1~14)

Figure 2.2.1-2 Power Supply Position in India (Peak and Energy)

3) EEHRESD

TRIZ20124FEH KD 5 20164FE3 AR E TOE 7 Z—RI| & BREMIDOIEERE ) ORI % 7=,
A v REIRTIEBRESIIL 200 GW 75 298 GW ~ & . 5SHFEMT I8 GW. I 5 &L 7=,

7 2 —RNCHD L MBI 86 GW 725 102 GW ~& | 16 GW, 2 EI550HE N, K
54 GW 05 120 GW ~ & 66 GW, 120 %3ROEEN, HFBUFA 60 GW 725 76 GW ~& | 16
GW. 27 %DM & 72 o7z, A > REEOFEBEREIHEMNGI ORI 3 530 2 ZRFPH ST, KH
DIEBRESI NI L TWDHERD 1 D& LT, 2005 FENGEEDBLE LT Ultra Mega
Power Projects (UMPP(s)) 236 5, ZAUFARILILIOHN I L OVREEIC 1 BT 4GW UL ED
WERNEATDARKNZEZRTH 727 T, EICRBBZALTSINT 5HETH
%, UMPPs | Gujarat M| Mundra (Tata Power) . Madhya Pradesh /I Sasan (Reliance Power) . Andra
Pradesh M| Krishpattnam (ditto) 35 J2 Uf Jharkhand M| Tilaya (ditto) @ 4 77 Fr CAALDYNFE N S 4
7o, BUE, EHRAZIT > TV D DX Mundra & Sasan © 2 T2 Th 5, 72721, UMPP %
R SNTZDBBUR 2 PN & EE 5 9 2, BIEIZMLEMEDRFEiRm SN TN D,

PREFBNC 225 & FIRDY 112 GW 275 185 GW ~& | 73 GW, 65 %DHIAN, KIKH A - fjh
2320 GW 725 26 GW ~& . 6 GW, 30 %D, K173 39 GW 775 43 GW ~& 4 GW, 10 %
DN, JRF 17525 GW 25 39 GW ~& | 14 GW, 56 %D L 7o o7z, A v REERDOREE
BESIBEIN Y DRI 4 53D 3 B A K - 7=,

MR 72 % & GRFBUT & OFIM 53 23 Te) | ALEDY 54 GW 726 79 GW ~& | 25 GW,
46 % DHEINN, VEEEDS 64 GW 725 106 GW ~ & 42 GW., 66 %DHENN, FEHBS 53 GW 75 74 GW
~&L 21 GW, 40 %D, HE2Y 26 GW 725 36 GW ~& | 10 GW, 38 %D HIAN, ALHEMN
2.5GW 205 35GW ~& 1 GW, 40 %D & 7poT=, A > REIROFERESIEEMI> D 25 %
ZACERAN, 43 % PEEAY, 21 Y& FEEAS. 10 %% BN H 5 72,
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All India
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source: Executive Summery, CEA Monthly Report (Appendix 2-15~19)

Figure 2.2.1-3 Power Generation capacity in India
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source: Energy Statistics 2011-2016, Ministry of Statistics and Programme Implementation, GOI (Appendix 2-20~25)
Figure 2.2.1-4 Non-Conventional Renewable Power Generation Capacity in India
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source: Energy Statistics 2011, 2012, Ministry of Statistics and Programme Implementation, GOI (Appendix

2-20,21)

Figure 2.2.1-5 Solar Resources and Wind Power Density in India

TIXIZ IEA @ World Energy Outlook 2015 (Appendix 2-64) (2L %A > ROFREERESI O T %7~
9, WEO ® New Policy Scenario DHiHED 1 21Zi%, Modi BUHENFT B H L7z 2022 4 F TIZH
AERTRE T XL —HERE ) CRBIBOK ) 2 FR<) 175 GW R K D IAE N TV D,

A > ROFETERESIIE 2013 4.0 263 GW 75 2040 £RITIE 1,076 GW IZET 2 FRITH %,

2040 FFRF R TR B IEEBRESN MR EWVDITARD 438 GW TH 5D, A1 I1E 2013 FRESTIEI3E
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source: New Policy Scenario, World Energy Outlook 2015, IEA (Appendix 2-64)

Figure 2.2.1-6 Power Generation Capacity Outlook in India
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Figure 2.2.1-7 Power Generation in India (excluding Non-Conventional Renewables)

THIC [BA OFEEHEH LT, 2007 035 2013 4EE TOK N &R FHAAHET XL — |2
ROFREEIOWBE D, A4 v REEROKIT)ZBRL FARRET R VX —HEE 1L 2007 4F
® 19 TWh 75 2013 4E{21% 59 TWh ~& | 40 TWh, #9210 %N L7z, BREINICA S &
AF~AELRNEF LT = TN 9EEHE X TV D,
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source: World Energy Balances 2016, IEA Database

Figure 2.2.1-8 Non-Conventional Renewable Power Generation in India (excluding Hydro)
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source: New Policy Scenario, World Energy Outlook 2015, IEA (Appendix 2-64)

Figure 2.2.1-9 Power Generation Outlook in India
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Note: 12 Plan: up to March 2016
source: Transmission Reports, CEA Monthly Report (Appendix 2-54)

Figure 2.2.1-10 Progress of Transmission Lines in India (Cumulative)
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Note: 12 Plan: up to March 2016
source: Transmission Reports, CEA Monthly Report (Appendix 2-54)

Figure 2.2.1-11 Progress of Transmission Lines in India (Cumulative)

TEINZA 5 DEFTEICB W GBI SN BB OBt EER, 27 % —RBlrd,

+500 kv HVDC #RIZ %5 8 Yk 5 HAEEHHE A5, +800 kv HVDC FRILHE 12 ¥k 5 A EFHE ) 5 i
AZINTW3

T2 —RNHD L O TEBRIEM O FERITFIINBEAT ThH o 7223, EFIE A BT
OEFNDBHML TWD, BHEAITRMSNAZE L TEE AT 2OM% - i{bx By L LT,
B4 ANFLIEELZ X 5 Independent Transmission Projects 2 BB LTV . 5 10 Ik 5 A HFFHE D>
5 IV - RENIC K 2XEREM IO TN D, RETHEE Y =7 MISML TV 51t
& LT, Sterlite Power Transmission Limited 23 %,

10 http://powermin.nic.in/en/content/transmission-companies
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Figure 2.2.1-12 New Transmission Line addition in Each Five Year Plan
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HNBEDTES B o T,

v'2015 . A RARSE (BIP) BUHEDBUMFIZHET LW FFEER % — A Ujwal DISCOM
Assurance Yojana (UDAY) % Bi4s L7z, BLESILOMEBFREZIT-> T, RTMEZE
DI 2 2 L 2 BRI E LTW5,20154E 9 A 30 H £ TIZNBIFIZARED 75%
Rl EZFTEEMME L, Thale L TEEICRET 52 L2l T, iESITHE
FEORAEDIRY D 25%535E5 b L CZ A lkoed 5, BlE (X Renewable Purchase
Obligation (RPO) D FEH A A, BREHETE LIFX° AT&C Losses DHITE & Vo 72
FRR AR S IR B2, BEREIE A A L 7o, @ik T o kit
5. NTPC £ OfE B2 5 DIk = X MR OMFRA R S, BOREEIH 2 #ERK
L7z 7%, IPDS X° DDUGIY OFRENN T FE SN D,

v UDAY A¥—AFEER EICH D,

a) HiJ7EOWRDL

BRI G HR) |
3 H) FRCE méhtﬁ@@m4@%rm

BHEAL S NTMEDO LR EZ LI TIZRT, 2015 FEKR (2016
ELTwna, !

Table 2.2.1-2 Villages electrified in India

FY2012 | FY2013 | FY2015 | FY2015
95.9% 96.5% 96.9% 98.1%
source: Electrification Report, CEA (Appendix 2-55~59)

FY2010
92.1%

FY2011
93.9%

Villages electrified

Bl SN OFERT X THRENICT
(2 2013 AFERFRTIRAE LT 2 18

772U, ERIZEb ENT-FEDLRTH - T,
7 AHRARTITAR, [EA LD L, TEIRT LD
AL EOERNBNENCT 7 EATERWVIRNTH 5,

Table 2.2.1-3 Electricity Access in India

Description 2011 2013
Population without electricity (million) 306.1 237.4
National Electrification rate 75% 81%
Urban electrification rate 94% 96%
Rural electrification rate 67% 74%

source: Electricity Access Database, World Energy Outlook 2013 & 2015, IEA (Appendix 2-60,61)

b) INEEESIDOL—T 0 T

MoP (% 2013 0 BARFHT ST EFEL T 21 M 40 tLOINEFRESEOL—T 4 v 7 %
1T-> T\ 5%, ZiLZL, Financial Restructuring Package (FRP) RF(ZHE )03 KigE 72 775 & ffa -
TW &9 G810, BLESMICHE L TV 89T OftefiiiRaic, BESHOESR Y
A ERREEED ZENHNTH 72,2016 4 6 HIZIER SHVIZEH 4 [FFHEOBZIILL T O

W B SNI=MTEOEHIT. [2.3.5 HiJ7E( . DDUGIY) %518,
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LBV, B,

WKET 7 D3FATHONTH, KIRE L TNBUR D D DEBFIET D,

Table 2.2.1-4 Grading scale and grades of state Discom(s)

No. of
Score Distribution Grade ,0, (,) States Grading Definition
Utilities
Between 80 and At 3 GJ (DGVCL MGVCL. Very High Operational and
100 UGVCL) Financial Performance Capability
KN (MESCOM, BESCOM, . . . .
High Operational and Financial
Between 65 and 80 A 6 CHESCOM), UK(UT.PCL) .
Performance Capability
TS(TSSPDCL)
PJ (PSEB), HP(HPSEB),
AP(APEPDCL),
CH(CSPDCL),
MS(MSEDCL), Moderate Operational and
Between 50 and 65 B+ 10 . . o
WB(WBSEDCL), Financial Performance Capability
TS(TSNPDCL)
BH(SBPDCL), KR(KSEB),
KN(HESCOM)
MP(MP Purv Keshetra VVCL,
MP Mad Keshetra VVCL), .
Below Average Operational and
Between 35 and 50 B 8 AP(APSPDCL), AS(APDCL), i ) ..
Financial Performance Capability
BH(NBPDCL), UP(Pash
VVNL), KN(GESCOM)
HA(DHBVNL), UP(KESCO,
Between 20 and 35 Cr g DVVNL), RIJDVVNL), Low Operational and Fl.n.anmal
HA(UHBVNL), RI(AVVNL, Performance Capability
JVVNL), TN(TANGEDCO),
TR(TSECL), JHUBVNL), .
Very Low Operational and
Between 0 and 20 C 5 UP(PVVNL, MVVNL), . ; .
Financial Performance Capability
Me(MPDCL)

¢) FLESBRERTUE
A > N TIREAEHE DS BORIC

source: State Distribution Utilities Fourth Annual Integrated Rating, MoP, June 2016 (Appendix 2-65)

Gl

Z<MA B, BN OBLES TN SRR 253

WHND Z LD, L OREDPRFITHOMELE L 2> TV D, ZOD, FRFETHDHALE
SMFIFTFREWTEAEBEAT L ENTET, TORE, BEITIIRREINH 51
LD L TIFENEET D LWV ) REERERER O TV D,

T 2009 4EFED B 2014 4F £ & CORIES LD K 2737, ATBHERF D 2003 4F & 2012

N ERCESALAERN T v 7T AR FEfE S i
X INR 3 JK 6,620 (&l

cEELE 2

22015 4 3 A A D b—Z VB EIT

WZH b BT, i 6 Ao RFEHE K

INR 4.9 Jk (Financial Cronicles, Oct.29, 2015)
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source: Towards UjwalBharat UDAY: The Story of Reform, November 2015, MoP, MoC, MNRE (Appendix 2-66)

Figure 2.2.1-13  Annual Discom losses and debt

WE 2 BoOMNEEESHABAN T 7 77 20K ZZIT T, A FARKEBUEIL 2015
11 HINERESTORBRFEZLE T L8 L\ 'm 7 J L UDAY & %E£ L, 2
INBURFASECEE AL 6 2015 4F 9 HRRFROBEED 75 %25l EHD | 2 FE0 T TRER b L
THRAT DL L HIT FRY 25 %ITBALESIE & THEFRME L TRHAIT 5, 2016 4F 6 HEFF AT,
20 DM A UDAY I ET D&M Z R L, 205 5 12 OMPBEREHERE L T\ D, HREBUF
M D UDAY ~DSMHRZ 2017 423 H EF TR L, KD DIN~SEAEEE T T D

B, UDAY IZZL TS 15 HORESEOREN /N 2 RB L THD LHES N
7= B, RBEOWE HEAME T A R EELIWZF Y v 7, 2016 Eﬁm Paise 64/ kWh
713 2018 411X Paise 28/ kWh ~ & 00 LU ITHE/INT D RIAZRTH D, ZORR, T HE
RO AFHAKIE 2016 42O INR 3,7000 {E7> 5 2018 4113 INR 2,000 fEi~ & 46%j5/
THRIABTH D,

1) 2016 4 12 AREACIX, 18 #N (Jharkhand JIf, Rajasthan M|, Uttar Pradesh M|, Gujarat
I, Bihar M, Punjab /I, Jammu & Kashmir /|, Haryana /I, Uttarkhand /I, Goa /I, Karnataka
. Andhra Pradesh N, Chattisgarh |, Madhya Pradesh /. Himachal Pradesh N, Maharashtra
I, Puducherry #N 35 & O Manipur M) 7% MOU Z#fifi L7z, APSPHAETH —57 > & LT
VN5 West Bengal N, Odisha /I, Telangana /N, Tamil Nadu /I35 & OY Kerala JN 1% MOU #Hif
FETHDH, (%)

(*MOP %, 2017 £ 1 A 4 HIZ Telangana, Assam, 2017 % 1 H 9 H(Z Tamil Nadu 7% UDAY
fift L7z L@, Tamil Nadu C 21 ASIMMEH L= 2 i/ D)

8) FHEIZLD COBEHEDREL

TIZ IEA @ World Energy Outlook 2015 (Appendix 2-64) (2 X 5% #EIZ LD CO, HEHED T

13 Business Standard, Oct. 21 2016
http://www.business-standard.com/article/economy-policy/discom-losses-to-halve-by-fy19-crisil-116102000626 1.html
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279,
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Note: New Policy Scenario as Central case in India showing 7.5 % GDP growth until2020, 6.3 % by 2030s.
source: New Policy Scenario, World Energy Outlook 2015, IEA(Appendix 2-64)

Figure 2.2.1-14 CO,Emissions Outlook in India
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AV RIX 1947 2, #haEREE LTS Lz, £ LT 1948 FICHi|E S 4172 The Electricity
(Supply) Act IZXV ., A NOEBNEREITREENOREE CEEMREG S NT2ME L (State
Electricity Board, SEB) 23l 9 Z L2757z, 1975 FITITIEEN T, ?Kﬁ(ﬁ?ﬁ%\é%%%
EATO ZEMAIREL 22072, 1990 FAT R E sk & 72 D RFIRG D E%E Lic, BRI
FIHRTOMBEDRNEEL 2 o772, A NRRFITITREZ 20, YROBUMILZ ﬁ/Li ‘(“Fﬁﬁéﬂ'ﬂ
TH o TERRF ORI BIAE LTz, 1991 FEOSIETIIRMIC L D REBHEENAGEL R, [
¥|Z Regional Load Dispatch Center 235% 3. S 4172, 1998 4D IE TIXEBF I R OSN3 ]

HE& o7z, F7z. 1998 F\ZHiiE S 4172 The Electricity Regulatory Commissions Act {2 & 0 | H#S

BN ZEEZ (CERC) EMEBIMIHIZERZ (SERC) 2SS, B/EHEOUIRIEMHERD 5
z b,

Fo. WSO DINOBEYEEE BHlE Sz,
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L2L, ZTHETICHESNTZEOHFNCET HIEFRTITLL FORBEAICXLTE 72 <
7p o T M

o [HEH~OENMAGY — A DME LEEMEA T LT 572010, BEARE 2R HT
P

O E & 58 o 5y

PN &0 SR B2 5505 DAFEAE

WA TFICE ) OUHEELFIES D 2 & &2Bh1kd 2 L2

BN —=T 7 =TT 7R BENCHET HHFOMERE & o 728 Lol
AT DT

® HIGITHRH b L7oxR

Q) HEDOA > ROBEIEEOHH (FJ11% 2003)

EREA Y REIESM O] EORBEIZ LT 5 72012, 2003 FFI2A > REHM % BLHIT 5
EENH T2 CHIE STz, 8352003 (Appendix 2-68) [XIEFREIF 721 T2 <, INDE S FE
HEHT DD TH Y HIMBUF, INBUF, BUFEBEOXEICHERNED b TW5D, BIIE
2003 O EARBEEILUTO LB B,

1) BUfOBE

B OHEAEFIIINEUS E AR O BT, [EFEIBUR  (National Electricity Policy) <PEHEBUR
(Tariff Policy) % il &,
B EURBUFIINBUT L FHR D B IR B AR R L F — a2 N— R & Loyl
T LR D EFRBOR & R,
B HURBUFIIBEMN BT LA D B, KAEAEA, BIOWEEER -5 77 0F %
AR N F ¥ Yy Ml U Bl EE ISR 5 EFEBR 2K E,

2) #iJ5EAL

B BUFITETOR - YK
7

%ﬁﬁfﬁ%?ﬁj@“é e
B M TRE - KEETOSE

o) i74t/2i?%

3) FEOTA B RE

a) FHE
il imﬁ%%g§4?yz@K%MW@ﬁﬁ«mm £ % TECHANREH B )
%)};é_‘i) o

B Uy FEEROBAMEEICIE D,

!4 Main Features of Electricity Act, 2003, MoP http://po wermin.nic.in/en/content/electricity-act-2003

!5 Main Features of Electricity Act, 2003, MoP http://powermin.nic. 1n/en/content/e1ectr1c1ty act-2003

IS FRARELRESN TS OO, FEANIIMNBFER K 13 ERM, EELIC, CEAICk L Ea—
BLFEL 25> TWD  (MoP IZHAN T OFARE I N 7T ),
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b)

HZF% (Captive Power) (FFFad vl RE, XEARBICHRBLHIVULIAFRITITA—T 2 -
T 7 ADMEGE,

7212 LK FEEFTOSEITIE CEA DOFF AN, X LD & NN ORREEI 727K F
R MR L) ZMETDIHEND D720, CEA IIMBUT & FHRD | Al % f
Wi %,

FHEERARBHC L D BEB L2 —V o b—ra V2 RE, HHZERIIEATLE
TIOFDFARD A RE RV T —F B R L R IE,
BEES

EEHFREFITA B ARKE, T2 2 E2ME53500%, #HeEs L0 E £/
N DHHEHEDOATT CERC, MNTZIF OFEHEDYEIL SERC Th 5,

HIEFR L O OBEESALITEE Y AT LAOFHEE L OB% % £,

fa e (Load dispatch) [XBUN £ 72 IZBUMBEBI N ki, #a AR S IXEE S0 i3
DN FZ T DT LR T T,

#nFEfS ST (Load Despatch Centre) , iXFESfh, KET A B RTFRE A,

BET A B ARAEBLORESICHT o4 —F 0 - T 7 A,
s

BT A B ADRME, T4 8 A %53 % DI SERC,

Bl 7 A & AREFIIREN R, BESITEET A A VARG T2 LN T
x5,

1M SERC 23 RTE,

f—&—uyfwﬁﬁm

BRI —T 2 - 77?1%%w(kﬁb$ﬁ€’i@&W% HGRIRTE) .
Lfﬁﬁ)ﬂ‘—7 Ve T 7 RANRRO NG AEICIE, GEEFEER or EHIEHFES LIEH

W OB EMAIC L0 EERNE A REE 72D 7”: DIE A4 (cross subsidies) 1X3EH &
72 B H) FEIEEMEIL SERC HRFINI SR &7 D,

4) HEEIRE

Bl IR, HEESZ B 1 A DI, 720 L, BEEE AR | substation HTax S DZE BT,
HEFICENZME Ld e s,
BN SN WEAIZIZANT VT 4,

5 BN —T g7

s I/‘_"74/]' VT BT A & AHITTEER,
ﬂﬁﬁ%%%??%?@5< =iz, HERESITv—Y I BIR,
WIHGIZES (ERC) 1 b v—TF 1 v 7 &5 0E NG IEK 2R,
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6) ERC. & /maraiisrkrs

7)

SERC %3 DF#1b,

BEINTY 2 A > b ERC Z &L,

BAMFINFEEIIZ AR L 34D A N —,

BT G B B DR TE LAY 8 5 Y B 13 i i BT
BV DFEATT &

ERC 7N I1EH 2 IR TE
%ﬁﬂA#m%AﬂitiﬁﬁﬁﬂﬁﬁAﬁ-hv~?4yf%ﬁ&%%%ﬁﬁbfw
L5 (=T« T 7 APREO GNTHE) 1IZIE, ERC IXEHEZEE L Tide 672
[

BB, PRI BB A S L, REaICITFEME a2 P2k L2 DI
L7 o720,

INBURFIZ, SERC 23iE L7cE B LD IR LRITHIERBRWERFED 7V — 7
*PLUTiE, PRAHATHEANCHBIE (subsidy) Z#HET 5,

ERC 1. ZhRAL D72 D AEFEEMx(multi year tariff) 2 Bl 92 2%, PR | TRA AR
tbﬁfﬂi@%ﬁw

ERC [3FE. &E. BEZNTNOa 2 FZ2ER L TELRITHIER S 720,

8) CEA O#&%HE|

B HEHBUS B L OMNBUFO FEHMNT RAAAL P —Th b LR 7 =2 7RI
TEIZAT 5,

B EEE - BRROBTEEO R E,

B CERC 3 X OSERC IZXIT B Hff 7 R A H—,

B ZEHEORE,

9) WEEEXIE

B USEZEIT S L0 KIS0 ETICESEZ Y TS,

B KBS LEE~OT LT 1,

BRI,

B EERERAM IO T D EREEIE. BUFIC L UM SN TATEE SR E,

B XIS ITE,

B XEORDY) - Fok b EHIOXS,

B KRR P

10) SEB Ok #:

MES L (SEB) 13— AT OEBESHITHIAE 2. F7213 SEB ZffEfr L7z E £k
BREZ R D,
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B NEHIAHONEFIE, X UM 7 LI v T 4 25,
B B, RO - HEREEEH O SEB 13K « 73 RN TWAH A, 2016 4F 6 A
REF 35 C Kerala N DOHIFHEL TV 5,

(3) EIE 2003 DHIE

B 775 2003 4E1E 2003 4E 6 A BHIATS L TWAN, FOBRKEISREN TR TWS, FE
RIEAIILLTO LR,

1) 2004 4F2CIE (Appendix 2-69)

B JHENRBEZEERIT. SIEERT 5 FURNICEEDOA—TF > - 77 v XIZBT L8l &
i E
2) 2007 FIE (Appendix 2-70)

B EOBEENREL . EBHFREMAZRESEZD L) RUERITA LN,
3) 2010 4@ (Appendix 2-71)

B % FFX (Special Economic Zone) (23115 7 A &2 ADOHEMN BN,
4) 2014 FELIER (2014 4512 HIZA > R FRi&RR) (Appendix 2-72)

FHEZE B RITE T EEZ B9 & LT 2011 43 A IZ Working Group on Power % 3¢ . L 7=,
Working Group DIEFITIE. U TOBLENEZENTEY, BE 2003 2 KIFIZ LET LI
HT&E7,

> WHEEICEIMBIEOBIRMEAZ 5252 LIk, BESMHOBS &R e m ESw
50

FAERRET XL X —REOEE

T RLZEVEDHER:

BHe i DA PN

> EAORHZEE SO

VYV V V

WIERDOKERARA Y NI, BESMHZEOWSEEELPOEEETTLLILH D,
Z DT OBk FE IR AT 2 — )7, MG ERE LG T 1B 2%
ﬁ RT 5, Flo. TA B ARAHR TGS OMEMR., BHEOREN R 20 . EBhiattl &

RESADNEEDOHFEEZITO R WA ERC IZIISHELR D 12D ORI EHER A 5- 2 5
néo

ST, ERCIZIET AV 2 T4 LEAOm EARDOND, £72, —ER&U LD
BAWEEIIZIA~Y— b - A—=F—REPRDLND,

KRIERITA » PRz L b oo, Efpidodis L Thaned  IEROBRETH 508,
A2 FEANFEEIH L THERLFEADPES S BESNTE Y | EWFRRIEHRIC 2 5 wTREE
WD, BEE MO SWIERZ L FIZRT,

B REOERICT T ) — = EZNB,
B HEE R ET HEGR & LC National Electricity Policy & Tariff Policy (2, National

ERFEARISH
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223

Renewable Energy Policy 7%E /M,
EFEFEICE LT, LT O HE B,
> EIROREF
> HAERRET L F —(EiE
> MR RIS KGO 0 R

EﬁFﬁ@ﬂ?ﬁﬁ@ XETIIERE R T 2% A1E. TR Y =7 NOFEMBEORBL

- W IRFEFEIT & a9 5 Y5013, Renewable Generation Obligation (2355 < F34E A HE

Izw#—%ﬁ%ﬁﬁgkéhé(kﬁ%ﬁﬁﬁmumui)

Bl E 24113 Renewable Purchase Obligations {2 L7ZBEICIT R E 22~ LT 4 DY
bid,
KDV FEEFTOEFRITE HHK )3 ERT MBI
TA B ANEREINDFEIC, THEE~DOEIHAS (supply of electricity to consumer) |
25BN, PR T, BLEORICENMHRICET 2 =B, SUEZMAT 1 AELLNIZINBUR
VB FRBUR & MR D b, Bl &G 2 3 5 2 LA IRETE D, T A B AFDOE
JIEHEIE SERC DFED 5 FETHE S, AR INDHN, him#ima L TRE LRITh
(ERAYCYANAN
BB T A Lo 203 1 #HlkiC 1 o, HIE 1 SOHBICEBOBE T A B 2086 5BE1
(= 74’“!2/?(0)@1?'37\? ILEZEDEE, AEOFIRICHETH D L& 2 biUL, HT
B ITINBOF & FHRRD b, 1 SOHUIBIZEEOREE 7 A B A 27T 5,
SERC (T, ME SN AL 1 FLINICEMZ ED TREDEREN A —T v - T 7%
A % i,
F—=T e T RAZEY, HAEVMREI R —RELEAT DHEEIL. & D WIMH,
WA =T« T IR AP —=F ¥ — V&L BN, =T - T 7B ATHE
NEFEANT DHEEIL, Y7 I7A4 v —2—EWRER T2,
IMW LI EOAR AR L TV DHEREFIL, A—7v - 7782 T, XML %
B P—T 4 VN EEENEZBATE D, O, B SITHERKT
EHDHIENTED,
BARHEDOWREIL, 2 A FOEIRA R D KAETRITIUTR DRV, REDMFEET 545
A MEIFIXIELOMAT E TITHE L i o720,
CERC |2 X 2N EERHERHIC, A~—F - 7V v R, 7TV — P =R 5
BT E AN BN,

BHREZ A OMAEE

wOHHIZES (ERC) DXL Electricity Regulatory Commissions Act, 1998 (Appendix 2-73) 73
RIEIZ 72> TERY | [FAVE THREAHLE STy, BJE 2003 HilEIZfEV, ERC OMEEIT
7115 2003 ([2AE STz,

ERC (T dr & KINicdH B, 2 DLL EOMN F 7 ITEFEON &N THFEZFEE S (Joint Commission)
RN CX %, CERC X MoP, SERC (NENROETIZH S,
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(1) CERC

B 2003 ICHUE SN TWD CERC OERBEEEIZILITO LB,

a)
b)

©)
d)
e)
f)
g)
h)
i)
i)

EaN

k)
D

m)

HFRBUR T A F Bt OB B,
T AR ER LS OF B, FEEITINZ T2 MU ETEDRITEZIT 2 St OFF
AL
I (inter-state) 1578 DI,
PN 5 E DR E,
INFIEEBB L OE) L —F—T A & ADHAT,
Eatt & RESHEOBERIZ BT D F O F L OFEE,
1% 2003 @ HBYIZE AT 2 L,
70y REHE 7' v Fa— ROERK,
§4ﬁyx%%%®%~BX®%E Mk, EHEMECB T 2 A EDOMER &
VEWEN G D Ll SN Ga, MEEN v —FT 94 v 7 ~—Y U O/EE,

CERC /X MoP IZ%f L CEICUA T D= 1179

National Electricity Policy 33 & O Tariff Policy D3R iE,
BER DB, (b, REF IR,
B EE~ DG,

(2) SERC

EE 2003 ITHES TS SERC D ERMREIZILLTO LB,

a)

g)
h)

3
EJ/AN

k)
D

MNNIZIIT D 5B D EIIRTEE TORMEDORE,
F—=T T IR ARFA STV DLGEE, INEDRBIEZESITA—T 07 7 v AFFAE
BT 2B IRET ¥ — VB LY —F ¥ — P ORERE LRIT LR 5720,
FlE SO B A LOMEA TR X OHHl, ZIUIXBEDEAMIE NS EN D,
PPN D IERLFERAE,
INNOHTHET H5E, BlE. EHNL—T 4 7 748U ADFRIT,
70y REEke, BAORGBICEET 500 A RL T, a—Y=Rxb— a3 VB LUOHAER
BET R LX—RELEHE, £/, BETY THNOBNEERICHT D HEMRETD XL
X—BIIDOLFEERE,
T A & ARFE B L ORESAOM O P OEH,
715 2003 © B HIZTE AT % AL
70y REHE 7Yy Ra— FOERL,
§4fyx%ﬁ%®#~fz®%g ke, (SN RIS 2 FEUEDOIERK & 1 H
VBN S D LW S NG, MNOE N L—T 4 v I~ —V U ORE,
INEE ST ZE B iMﬁW_ﬁbff_uT®%a%ﬁao
BAPEZEDFF 2, RREF IR,
BAPEEA~DEE R,
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m) NENEEO B, PSR

SERC |30 U 72483 C 8L B M A EHEDIFRINC e » TEEIT 5 2 L RO B D,
LorL, BES D IRT-OEML 2 B SE MBI & TOIRE L WV > 7N DO FETEIN L
£ 9 L35 L &2, SERC (TR IZHb T, ELESHEHE ST L TEEINEV & WV o 2
RINTND,

224  MBEFOIL—ILEEER

15 2003 13, INBUR OHERZ R ES 2 Z LI X0 MBIFABEFITINNO BT 51—
NERETDH I EZBIEL T, Rk, MENBHERXOHERLHIRL T\ D

BE 2003 T, INBUFOHER E SN TWD O ELLFIZBIRT 5, E/IHEERH ORI
fikv 2 H DO TILARVY,
v oAk AHRGEE
T A ' ARFFE DB OB FEIC G 2 HIEHE
INENHTEZEERZBEROKEH
INESRAREE S FEA N —D R Tl & %
15 2003 1ZHRFE S LT T ZE B2 OFERRIZ LS < INBURF~ Dk # 72 R %

AR NERNEEN

225 FEBAHEE : National Electricity Policy

#5115 2003 [ZHD & MoP (% 2005 4+ 2 AT National Electricity Policy (MoP @ Resolution)
(Appendix 2-74) % %83% L 7=, National Electricity Policy DA > MILLTDOEED,

() EHHBIOHE
National Electricity Policy IZLL F O BRY, BAEZ 48T Tu iz,

BIA~DT 7R 5% 5 FLUNICETOFEREITET]
BHOTSXAZEYT 4 12012 FF TICHREICHES

B OERME & W - AR L TR ) — X F 7 L2l
— NY7= 0 EHIEE R - 2012 45 F T2 1,000kWh/ A
WIKIRD T A 7 F A 8 )HE - 2012 4% T2 1kWh/EEE/ A

B O MG Ok 2Al

HEE OFILEIRE

(2) National Electricity Plan

CEA 1% 15 % RIE 2 <. 5 EMOBEHHB 2R T 2,

ERFEARISH
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EIREEN

National Electricity Plan |3 RiE L TH %5 (2016 4 7 A#E) 1, National Electricity Plan

IR ENTWHIEA D% 1T, 2016 4E 1 HIZEIE &7~ Tariff Policy (Appendix 2-75) (2% Y
AENTND

H grid f DR, RIIE D TEE RS L

BHIFEE, KEA T DMl - BFTORS

e, B, AfF. 77U vy FOREMSE, o Le, EEx
vl - B R&R) ZEDEE FOFE,

%E ./Jl;rJAOth/\ E48oo 7 V) v R (national grid) A%, EEHRE OHERR,
. EE, BEICB W TR e Bl

R ME, TR — LR, BREEME A B E L 2R OEIR

o

Y Pt

\m%

=
N
7/

(3)  RHLA

National Electricity Plan (L2 F ORI XL 5,

\

AN N N N N N N N N

7 aﬁﬂ:

oA F O)IEIHR & 5‘—’7‘\) &R o Tl Bh 4
FLATBA%E . R&D

THEH OFIED T2 DI FEREE

BAEM T 1 7T MR 54, BEOSN
BT AL —

PREE A

AR, ARJEIE O BRI

a—Y xR b—3 g v, IEERRER

THEE RIS OO & g e

(4) FREA~OHY A
1) Hi5EL

HH AR 5 FLNICERBRNED~A /U7 A ICbBAZBI 5 L2 AiE L
TW5,

AN N N N N

WGBS AT bA 7 T ORI

<A VT AICHIEREETL D

i A K?E@@t (2. Rural Electrification Corporation of India % %37,
A EAA DT DICELE S LD 2 A N &2 BT X e WS T &3
MELL TR D LYjﬁ*ﬁ%@ﬁ%Nﬂi

BB, HABUNF, 2 2=7 15 L DO

172016 4 12 A {Z CEA I Draft National Electricity Plan on December 2016 %17 L, 2017 4F 1 AN TEREHE L T
W5, EEHIEAE 2 BARICHE LS LTS D,

SEEEGAAY
2-44



1Y FEED DY —ERIRE - ERBEE

D714 FILUIR—+

2)

3)

4)

5)

%10

v NETC D EHEE R 1,000 kWh DR (£ O72DICHERREEIES & LT 2012 45

TIZ 100 GW)

B ISCE AT OB ENE ST D X 5 RBRE A ARk

FEFERES) 2 998 L T B AG T E 5 % 4 etk

B ERT OB M & B REEN A T =4 —

KITFEEIL

> RT UV X VERCRIRBA

> KITEROEE 2R LFERM , Sikkim N, Uttarakhand #N, Himachal Pradesh /M35 &
Y Jammu and Kashmir 1 CBHF {2

> KEEET v =2 boRIIEESE O L

> KIWEEFa Tl FOHERLRIEMDTZD HIEUFIZ X D LS, 2o
fhFFRR v Ffe & O HE L,

> EURBUIC & 2 INBUF O 305

> KNWFETv Tz ML VEEEZZIT DFEEDOREEMIET 572912, National
Policy on Rehabilitation and Resettlement (R&R) D75 3%7¢ 5

> BREREO-OOWMEYRt—7 H— K

v IR R L —
> REOZNMNZEAeES % ) 722 i R

AN N NN

NI A—T T 7R ADTZDIHGIHE A # L 5

BB
v EGTBUN R K OINER X BN EE R v P =T IRROR %
v
v EEE O RFZN

AL

AN

BLEESHEHE D 72D D& 401
ZAEFERME I (Multi-Year Tariff , MYT) 21X U6 & L7z &E 2 FFONATe 20O DEREE
T f
2004 % 1 A0S SHEDNICEEO A —7 0T 78 A
TRVF—2Wraam T, HATIHRR & pasEnR Rk & X
1 DOBLET Y TITHEORLET A & A HA
2HELINIT A —H =2 X DB
IT Z1&H L 7o @gE s
Hafiaotase, B IO E LR E
REITITEE LWFE TR

AN

D N N N N N NN

P—ERaX NOEREZ =Sy FER--fEBIE

v BRTZ A LUFIZIE, 30kWh/A & 2 2 D 50% Tk
v’ FAAABN4: (Cross-subsidies) @Eﬁﬁkbﬁﬁﬁ Pk
v MNEIESENEE AR TE D X 0T, INBRFIE TR E
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2.2.6

FEEHBK : Tariff Policy

(1) Tariff Policy D& iE

T8 7115 2003 (2555 & [ FE /)44 1 X Tariff Policy(75 /)4 @ Resolution) Z 575 L TV 5, fix #] D Tariff
Policy 3 2006 4 1 A IZFEER Z4v, 2008 43 A, 2011 41 HB XN 7 AlcdE S 7z, BTl
2016 4+ 1 AT Tariff Policy 2NMIE STV, 2016 4 1 HDWIE (Appendix 2-75) Tid. 4E

(Electricity for all, Efficiency to ensure affordable tariffs, Environment for a sustainable future, Ease of
doing business to attract investments and ensure financial viability) (2 5% 4T C, KEBRLIEN
T, WEDOFRA Y NI TFDO LB '

® Electricity

v

2TO NI 24xT BIPEEHAT O T2 01T MBUF - BB ZESITEFE D25
B BEE T 2 RE
HERHOFEIZIZZ U » RRESET, vA 27 v 2y Rk ENZHHS,
B TRRESNTAR Y Wk rejects) ZfEH L7-REICL Y AREHT < O ANIZE
Ak R

® Efficiency

v
v
v
v

v

BEAESE BT OYLaRIZ {ﬁg’%ﬁ FEI = A & HIE

HIIa A MEGIE T Téf: . BERAL (un-requisitioned) 7D IRIE,

EEIa Y MIKa A l\fﬂﬂﬁmﬁi% HE & LT, Big AFL TN,

FEZI NI, W& IE, 2y M A==V 72BN E LT, BHicA~—F « A —
B — iR E,

AV RRETENCT 7 8ATEDL LI, EERNZHML TEH 2R N EHI,

® Environment

v

Renewable Power Obligation (RPO)

BAFRBTRANE —HBOREB LAV —ZL2REDTHIZ, 2022FE3 AFT
WCKAZBRWEBEHD 8 %E KB RINFX—JRHLT D,

Renewable Generation Obligation (RGO)

FRARK - BRKNFHEEL. EH OB, BAFVBIXNVX—RBAIZHEEBESE
T IXEEA

PR R LF—E S & PPA D WIIRGIAL E 72 13RI A HIRAHE T L2 R EF 26 O
NEWEEDEDL 2 LICL-> T, AR RV —E ) 2 e,

KRB L OEAZIE, MEEEF ¥ —VIEFEE RV,

Swachh Bharat Mission

FEFEW)FE T CHEE S VT2 EE 1D 100 Yol A 2 R K,

ENVREREBIKEHIE L, T P27 EOFNDIEGEZ RS 7= DI, EAKAE
X5 50 km AN D XA ZEERTIE, I5KAHMEER TOE Sl KEZFEH,

'8 MoP (Appendix 2-76)
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v 3BE (HHABIRICEY 15 FIER) OEH PPA Offifs. BEFAFLICE 2 EHAEZ K
SIFEICK LT 202248 A 15 HETH|EfFEEXMBRT D, FOWNEIL L > TOKARE
FEREST S, Thbb, KAIFEESHOBFAILIC X 2HZEED 2022 F£F T
FlEFE AR, BEOHAKZESOHRGEEPTHESND,

vV TrvZ ) —H—ERAEFEALTHAMNRETZ XL —IERIZED 7Y v NiEiRE
K=k,

® Ease of Doing Business

v RE&EZ{EHE LT, Odisha /. West Bengal /N, Jharkhand M|, Chhattisgarh JN &> 72F
REVROEE 72RO M OB AT 2, MITiE, BESHENHEAT 2810 35%
FCEHHIZESNHIET D HEIEIE (regulated tariff) &35 Z E 5RO LD,

Vo OBPANLTERSND e Y27 P T, Be%E ERETLIL4WOLILITE
. WSOV BRE,

v' CERC 2%, fiJNIZ 10 %LL EDEN) & MR5ET 256 DR & IRE,

(2) Tariff Policy 2016 D45

Tariff Policy (21X /IR E DT D D BARR e FENTH SN TWD, RA L MILLTFD L

o FEREICBHL TiE, RITKA L HAEFRES L X —RE IR A 20T 5,

1) Bhe R i

BLEESENHH AL TEAZWAT HLEI1TIE. MoP BNEDHTZX U 7X—2D AFLFHt
EXHARTA D,
Bl SN E & T D REROEINI R THEA AL THA L 2T T 50, fiIshx, BE
ﬁ%$%®#%ikiMﬁﬁ%ﬁ ﬂV%H%W¢6%éT%6ﬁ RET~nm v =
X BHERIZ 1 IERY . BEFEORERES D 100 %% B2 2 WHEICHRO BN D,
W7 Y =7 MIBFEA 7 T @R BN 2 A ) v PR EBRE IS
B U CGRIE LT NE RS e,
MBI BEE T 5 A RTRET R X — 2 B R BT OV L, BB ERE
DEK 35 %k, B 2003 4 62 RIZHASWT SERC 3% E LB THEAT 5 Z &8
T%é 727120, & PPA IS T BIEAT HFESID 15 %1% 35 %IlT3 £z,
HITEF S OFHRE, XE 72 =7 ORI, Tariff Policy 2006 (2355 < B4 A
LaX—2A L35, SO MBUFDRBFALTERT H2MNEE T2 =7 S OEHIX
SERC 23iRiE LIk 4 BIRE T2,
Bk ELE GTKRNBEET N1 v /8—%, LTFOEEZZTHAIC, ERC 32X MZ
FESWTIRIET 5 EH PPA il 2 RINTX 5,

v ERC 28, INBUMNDSEMEZ R o 72k D 2 B Afi7- L7z b CHFER TR 25 L7

SHIBT LG G, 1B U CHRRTHEE (B oalt mERBEA 7 75’
Bo(m22 b BIRNZETHERD) . 50, 52 Bif e L TH—ORRHIFEEIC L DA
L N~ HEEEEE S1FIE (free power) . INEBUFSEFIG 72 L)

v 202248 A 15 HETIT, EBIE 2003 5 8 SIS < CEA OFFr[EUS, 774 F v A
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v
{

v

7 m—R, EEStEE 35 L1 Lo R PPA i,

FH) PPA 1ZEXFHIEEEREI D 60 %L LT RV T~ —7 v F~DEENRD 5TV D,

ERC M ELEE ST 35 DR PPA ZBEFORKNAE TS HIZ ISFERERT L2 L%

ERLTWD, 2k, FEOEFPEMTFLH I N TORWIRD | SPkBEEICHEM S

nNs,

BTCOKRNFEET 0V =7 N OEIGFRBITARANS 4 FLINE T 5, 2720, YD

HEDH L5588, 100MW 2L EDO T rY 27 MIHOWTIE ERCIF4FELIERT D2 L

MTE %, ERCIE CEA LIfagd b, BB SNIEERMGA 7Y 2 — 1 HIEIE LT85

BICENT VT 4 2R T AR vy A= OFEIMSRVERIZL Y T v =7 bR

L7258 121X ERC 1 CEA O7KGEE 2 15 T s i f#] 1 @ 1] (Interest During Construction,

IDC) &&= A b (Financing Cost, FC) DA% BHE|ZHAE TX 5,

s ORI L OEERR D AFLIT. FEERE S AALIEAEIZ I - T S 2 i iuid7Ze 5720,
BEIZ 100 MW BL DK FE AR 2 RN E SN oA R Fhe & THEAL L 72K %E
F_a v —%, BRC 22 A N 75 A_R—ZDEH PPA TORK % RINT AR 54T
Do
KNFEET 1Y =7 FOBFE ERC XL T OREAEZA > TR A E L2 T iud/e 57
[

KIEET V=7 POV A M PAGFT 57200, 71y =233 H LT @RIk

IZHRIR L TIEZR B 720,

7r Y7 ha X MIIEBIATO National Rehabilitation & Resettlement Policy (ZHI| > Tk

PRI R&R FHANZHS S a X MR EEND,

» National Rehabilitation & Resettlement Policy currently in force;

» R&R package as enclosed at appendix.

[k (Fixed Charge) 13, & FtiksE AlHE®EE /125 5 £ PPA THRFE rIRERE /1 DH|

AG CTRESN D, BrIHRFTEATREE NI EIT ORI THEEENOUT DO DEEL

SNt DTH D,

> KRR NN EKRFIMEEET DT OMEEET) (free power) . 35 X OYNBURFASEENL L

7= Local Area Development Fund ~D 1t 5575
> Yz hOEGRENG 10 4R, 7H/I7FT BT DFEBE (Project
Affected Family) [AiF 24575 100 kWh/ H O HEELE /)
Emjﬂ\ﬂﬁﬁ@ﬂé%%ﬁfét :\mﬁ%%TAmyA%Kﬁbfﬁﬁi®i%
(incentives) Z#Eft L 727 iLid7e H720,
TEDLRETRL ZL DT L —Y—RENEXIISALTHEFL, Y—E2OME %M L
SHLRMZAEY H S RT TR 5720,
BB L O ERC 13, £THFEAX FEEULTE 55E, XE, IEREEZRTEL2RTh
T b 720,
B35, kB, IEICHET LU TOa X MIESWTRES NS,
v' Return on Investment
CERC 7 B A1,
v Equity Norms
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Debt: Equity ratio of 70:30
v" Depreciation
CERC 7 HI8 A,
v Cost of Debt
BHeo & T W BLE AR O L,
v" Cost of Management of Foreign Exchange Risk
Ny Y AUy T AR REROT, BEAIICL D2 A MIFRE L TR SR,
v Operating Norms
CERC 7% CEA & b, G Ed A,
v Renovation and Modernization
ERC 23] 72 = A b (capital cost) % 7,
v' Multi Year Tariff
115 2003 1I2H3% | BRC MMRTE,
v Benefits under Clean Development Mechanism (CDM)
BETDH L
v' Composite Scheme
FE AL FTTEM DA DOELE SRR IO 10 %LL LOEIIRTE %17 5 Haid,
CERC 7384 (tariff) ZR7E,
® REC (T I MW LLEDHBEZMFICA—T 07 7B ADBEAZRIE LT e 57w,

2) FE

® FlESILITIRICMERENIFF AL THA LR T IUT R SR 0N, "—Ar— & E—

7 BN T THEA LRI IR 5720,

® ERC (I, peak, off-peak (%} L TH7Z 2 WAl # 4 (Fixed Charges)Z 8 A L7217 1UE72 6
720N,

® PPA [IREFETITXHT H AR LIZH DO TRITFIUIR B0,

® NFLSETHRICEBUNDFSEZEAN - 5| & LT 21T o 7258 1E, PPA ([ZRFBEDFED 22 W R
. EOER LB IND,

o ﬁiﬁfﬁéi*w?*—%‘é%

v' ERC i, BlHE, Bl 2B eEE LT, IET Y 7 OEIHE & ﬂ?é
Wﬁ@@ﬁéTﬁixw%~ B DAL EZFRET D, SERC MAEHBIRE DERIC
AR FINAX—E O A FEEE LT ER 5720, Mmemmk%%@
k. EH#AJ7: Renewable Purchase Obligations (RPO) % 3K 7E L 72l Lid7e 5720,

» SERC &, 2022 53 H £7213F MoP 8@ 2 IR £ TIZ, KA ZBRW T2 ET1H
BED %% KGR NX—n0IEA LR TNIER 570,

> FCESHIIMNAOREIE I ERT 100 %2 EATLEFEHA I,

> EAEFRET L X —IERMIT, MO ESICIERAE S OB TIRGE L,
BARRE= /L X —{E#E (Renewable Energy Certificate, REC) Z fllDALEE SR
BANRET RV —ENOBAREZAIMBICE L TART U A2 E 5L
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NTED, FERBHITEELIZREC A=A AL HDHRETH D,
» ERC I, BT LWHAFTRET R F —HAHRED 72912, REC 215 L7z~
L— Azt TE 5,

v MNBUFIE, BB R EL MR T 570 BEYREZRVEFARRET XL F—
BAHZBREFAMLCTHEBALRTNER L2V, BESHIIED NS EOES
EEATIHBEEFESFAMLEITLRTNIER 54, ERC FHAFRET RNV —8F
HOBSRFEICEEL T, HIRZLICRRIBECRNBELZERL, AUy M E2H
BHCET L RTERL RV Y,

v' CERC &, AR RLF—0 L) R NEEER T, BAAMLAFEmM SN2

DENMEREDITA BT A 2 EDRTIULZ: 72\, CERC IZA T Y —EFD LR
ﬁ%%m@ﬁfﬂiﬁ%&w

vV ESHENHAFREZRALX—ENEZWMAT IO BT 4T T LD
MoP 3l H., FFAEFTRET 1 /L — AFLEYEZ @RI L, PPA OB E %@ﬁ%ﬁ
MO, BRI AT 2 X2 I LT biau,

v ED LI BRI IR E T3 IR K ) BT A G R D R E S, PR FTRE = R
IV X — IR ORRE E 71X SIF Y 5 O BT RE T RV X — A MRGE & O
N5, REJIIE MoP 2BMRHE & s b, WE@HT 2, HAERT XL —ET)
DOiEAFEH (Renewable Purchase Obligation, RPO) % & 5 /LAY = D X 9 7e & & H»
AR R X —E N Z AT 556, SERC [FEARE T RPO & L TRRET
Do

vV AT RLX —REEEARET S0, MoP NED MR OMIZ, KB L R
J13E BB EINMEBER A2 LTINS EE - R T 25 A8ICEETF v — VB IO
KEr A IRBEEND,

v' ERC (X, »—7 by 7 REGNIE - Wt (@ET 2720 DHET7 L—L U —7 %42
9%, £z, MoP F72IFMBUFIZZ D BRD 72D IS BOR & iif 13 5,

3) &
e 7T U—HY—ER
v CERC X737 ) —V—bROREEB LT L —LU—7 ZEKETH, ZHITIE
FX—Th V=TT HRE BHOWE., BEME. 7V v ROZEMEICET A/ E

SRBEEND,
v’ CERC (&, BIMLfifk & hago B, BRRN7RT 27 U —H— e ARE - AL RET
%)o

v" SERCIXCERC BKRE LT 7V ——ERIEHELEH LTI 5720,

P A RATRE T R L X — BRI XL 2 ) S0 b D KO ITR A D,
(http://reconnectenergy.com/blog/2016/01/analysis-of-amendments-in-national-tariff-policy/)
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CERC /201548 AIZT7 v+ 7 U —H—E ZAHBE (Appendix 2-77) #HF L7=, HA1 » MZ

UTDEEY,

B AR AEBAEEE LVOKEICHERF T2 2 & & 2R Yy MU — 7 OIRMERRE

B GEH MNeEERoTH—F T 78 ATENERET 05

B B0 R TORERNOE L ENRTZBRE LT 5 filkDFE B FHIE
Reserves Regulatlon Ancillary Services (RRAS) Z &l L7227 172 5720,

B Time-block :

m 7T %~ B ADOEALRER © T JL(NLDC)F L UMl #3 35 & FT(RLDC)

B Bl RRAS o g X —(3mH . MNEHBHIZBES~EEEHER L OZEERHe - Offh
DM Z R L, INEIHELHZ RS (SERC) 23 merit order |2 &V &R A RET 5,

B ESET7 U b (Energy Account) : MNEE IHIHIZ BRI, HEIZ account ZFHH L
Ancillary Services Statement 33 &2 U" Deviation Settlement Mechanism Account Z 333 5%,

B SCHA  R E  THIEHE AR T 208 U T/ S 415, RRAS Provider ~D AV, Hit
WS EEFE S T AMERF L CU 5 Regional Deviation Pool Account Fund 2> 54704072 1T 4L 7
5720 RRE L TWDEAITIE, o HlsFs BT ATAVEEL L TV % Fund 7> & AHESHA
PID,

B TR & EEA o thiide KOG SR T AT T RvE S R R B WEETHET D,

4) BlFE
® FREDEESHITHEEN D X 2T LT iudze b,
® ERC [FRERALICH LT, HFEOTFREAM THZIT> TAEKTDH I &, ERC (I L THE
FAMICEG T DFH. T, REOERESTTEZERT 2 2 &L 2 REBMT 2T i
572U,
® SERC I%. 2021 FEELIANZ A TOMHEHEIC 24 R OB N TE 5 L ol LTl
A SYAAAN
® [lERHDINAEHECR
v Aggregate Technical & Commercial (AT&C) losses D HIIJi,
v A—=Z—=U T DIEE,
v HDLOEIZK B RVIEEDEKITHER ATEE,
® Bleiks
BARHBIXFEMRIE T A 2R L72H DI LARITIULZR 720,
®@ AVv—hA—H—
ERC (IR~ — b A —=Z —DEHLEZATDRIT TR 5720
> B/ S00kWh/A LU EDOTEEE X 2017 4F 12 AKE T,
> HEJJHE E 200kWh/H DL EDOTHEH 1L 2019 4 12 A RE T,
o AT T I RAZKTIMEEMUPY—F ¥ —VLZOMI—F x— %

Vo A=T T 7 A TR SNICHEA L, BESE, AT XE AT A2 RA

0 ZAUTRENIEERET D 72 DI BB R FEA VT S,
(http://reconnectenergy.com/blog/2016/01/analysis-of-amendments-in-national-tariff-policy/)
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T LRESI L OB BRI LT, HERE N AAHB) (cross subsidy) H—
F ¥ —VE D RIT IR B,

v SERC %, a)RPO Z GZ e B /A = A b b) SERC 25RO T EHEKKEIZIG Uik
FlEEHH I K OPHZERIIRR, o) BEKHEIZIN Uikl dEAE 6L, d) Regulatory Asset
REOI A N, 2653 LT &V 7T 2V —HOEEFBEIME 2 A FME2HET S,

5) AN L—TFT 4 T~vw—D

T 2003 TIXERC BN ML —F 4 v /~—Y UV HEEZBROTWD, BhHTH S
BREEICT 272DIZEN b L—T 4 U 7 HRE L 2T T2 57203, ERC IXEICEB R %
FoH—L, BN ==K 255 2 LICHELTENARRICHO2WE ST LT
niER by, bL—F 4 v 7~ — 3 20 BBIO I E R LR TS b7,

() BUEDOEIFH4

RECREBRAOTNRGE RS, BERAOENEEIINE ISR 2N RE R
CIRET B T, BB OB GENAET B, BT T ) OB ORAE &
L % Bl FICR T,

Table 2.2.6-1 Minimum and Maximum of Electricity Tariff in India

Unit: INR/ kWh
Domestic
No. Load/consumption Max. State/Utility Min. State/Utility
1{1kW (100kWh/Month) 5.83|Rajasthan 1.20|Puduchery
2|2kW (200kWh/Month) 6.63|Punjab 1.35|Puduchery
3|4kW (400kWh/Month) 7.55|Tripura 1.93|Dadra & Nagar Haveli and Daman & Diu
4|6kW (600kWh/Month) 9.01|Mahatashtra - Mumbai - (B.E.S.T.) 2.13|Dadra & Nagar Haveli and Daman & Diu
5|8kW (800kWh/Month) 10.07[Mahatashtra - Mumbai - (B.E.S.T.) 2.24|Dadra & Nagar Haveli and Daman & Diu
6|10kW (1000kWh/Month) 10.71|Mahatashtra - Mumbai - (B.E.S.T.) 2.30|Dadra & Nagar Haveli and Daman & Diu
Commercial
No. Load/consumption Max. State/Utility Min. State/Utility
7|12kW (300kWh/Month) 11.65(Mahatashtra - Mumbai - (B.E.S.T.) 2.00{Jharkhand (Rural Areas)
8[5kW (750kWh/Month) 12.34|Mahatashtra - Mumbai - (B.E.S.T.) 3.08|Uttar Pradesh (Rural Areas)
9|10kW (1500kWh/Month) 13.42(Mahatashtra - Mumbai - (B.E.S.T.) 3.08|Uttar Pradesh (Rural Areas)
10{20kW (3000kWh/Month) 13.96|Mahatashtra - Mumbai - (B.E.S.T.) 3.08|Uttar Pradesh (Rural Areas)
11{30kW (4500kWh/Month) 15.36|Mahatashtra - Mumbai - (B.E.S.T.) 3.08|Uttar Pradesh (Rural Areas)
12|40kW (6000kWh/Month) 15.36|Mahatashtra - Mumbai - (B.E.S.T.) 3.08|Uttar Pradesh (Rural Areas)
13[50kW (7500kWh/Month) 15.36|Mahatashtra - Mumbai - (B.E.S.T.) 3.08|Uttar Pradesh (Rural Areas)
Agriculture
No. Load/consumption Max. State/Utility Min. State/Utility
West Bengal - DPSC Ltd. .
14|2HP (400kWh/Month) 6.59 (1700 hrs to 2300 hrs) O|Karnataka & Tamil Nadu
West Bengal - DPSC Ltd. .
15|3HP (600kWh/Month) 6.59 (1700 hrs to 2300 hrs) 0|Karnataka & Tamil Nadu
West Bengal - DPSC Ltd. .
1 1000kWh/Month 6 ka & Tamil
6|5HP (1000kWh/Month) 6.59 (1700 hrs to 2300 hrs) 0|Karnataka & Tamil Nadu
West Bengal - DPSC Ltd. .
17| 10HP (2000kWh/Month b t Tamil N
7| 10HP (2000kWh/Month) 6.59 (1700 hrs to 2300 hrs) 0|Karnataka & Tamil Nadu
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Small Industries

No. Load/consumption Max State/Utility Min. State/Utility
18|5kW (750kWh/Month) 10.3|Mahatashtra - Mumbai - (B.E.S.T.) 2.97(Sikkim (Rural)
19{10kW (15000kWh/Month) 10.99(Mahatashtra - Mumbai - (B.E.S.T.) 3.30|Goa
20|15kW (22500kWh/Month) 11.22(Mahatashtra - Mumbai - (B.E.S.T.) 3.30{Goa

Medium Industries

No. Load/consumption Max State/Utility Min. State/Utility
21|50kW (7500k Wh/Month) 12.58(Mahatashtra - Mumbai - (B.E.S.T.) 3.72|Dama & Diu
22|100kW (15000kWh/Month) 12.58|Mahatashtra - Mumbai - (B.E.S.T.) 3.90|Goa

Large Industries (at 11kv)

No. Load/consumption Max State/Utility Min. State/Utility
23|250kW 40%LF (73000kWh/Month) 11.51|Mahatashtra - Mumbai - (B.E.S.T.) 3.75|Arunachal Pradesh
241250kW 60%LF (109500kWh/Month) 11.24(Mahatashtra - Mumbai - (B.E.S.T.) 3.75|Arunachal Pradesh
25|500kW 40%LF (146000kWh/Month) 11.51|Mahatashtra - Mumbai - (B.E.S.T.) 3.75|Arunachal Pradesh
26|500kW 60%LF (219000kWh/Month) 11.24(Mahatashtra - Mumbai - (B.E.S.T.) 3.75|Arunachal Pradesh
27{1000kW 40%LF (292000kWh/Month) 11.51|Mahatashtra - Mumbai - (B.E.S.T.) 3.75| Arunachal Pradesh
28|1000kW 60%LF (438000kWh/Month) 11.24|Mahatashtra - Mumbai - (B.E.S.T.) 3.75|Arunachal Pradesh
29({5000kW 40%LF (1460000kWh/Month) 11.51|Mahatashtra - Mumbai - (B.E.S.T.) 3.75| Arunachal Pradesh
30|5000kW 60%LF (2190000kWh/Month) 11.24|Mahatashtra - Mumbai - (B.E.S.T.) 3.75|Arunachal Pradesh
31{10000kW 40%LF (2920000kWh/Month) 11.51|Mahatashtra - Mumbai - (B.E.S.T.) 3.75| Arunachal Pradesh
32|10000kW 60%LF (4380000kWh/Month) 11.24(Mahatashtra - Mumbai - (B.E.S.T.) 3.75|Arunachal Pradesh
33{20000kW 40%LF (5840000kWh/Month) 11.51|Mahatashtra - Mumbai - (B.E.S.T.) 3.75| Arunachal Pradesh
34120000kW 60%LF (8760000kWh/Month) 11.24|Mahatashtra - Mumbai - (B.E.S.T.) 3.75|Arunachal Pradesh

Large Industries (at 33kv)
No. Load/consumption Max State/Utility Min. State/Utility
West Bengal - DPSC Ltd.
0,
35/5000kW 40%LF (1460000kWh/Month) 9.18 (1700 hrs to 2300 hrs) 3.40|Arunachal Pradesh
36|5000kW 60%LF (2190000kWh/Month) 8.96|Delhi - NDMC 3.40|Arunachal Pradesh
West Bengal - DPSC Ltd.
0,
37/10000kW 40%LF (2920000k Wh/Month) 9.18 (1700 hrs to 2300 hrs) 3.40|Arunachal Pradesh
38|10000kW 60%LF (4380000k Wh/Month) 8.96|Delhi - NDMC 3.40|Arunachal Pradesh
West Bengal - DPSC Ltd.
0,
39{20000kW 40%LF (5840000k Wh/Month) 9.18 (1700 hrs to 2300 hrs) 3.40|Arunachal Pradesh
40{20000kW 60%LF (8760000kWh/Month) 8.96|Delhi - NDMC 3.40|Arunachal Pradesh
West Bengal - DPSC Ltd.
0,
41|50000kW 40%LF (14600000kWh/Month) 9.18 (1700 hrs to 2300 hrs) 3.40|Arunachal Pradesh
42|50000kW 60%LF (21900000kWh/Month) 8.96|Delhi - NDMC 3.40|Arunachal Pradesh
Power Intensive Industries

No. Load/consumption Max State/Utility Min State/Utility
43150000kW 60%LF (21900000kWh/Month) 7.48|Punjab 3.25|Arunachal Pradesh
44150000kW 80%LF (29200000kWh/Month) 7.34|Punjab 3.25| Arunachal Pradesh

Railway Traction

No. Load/consumption Max. State/Utility Min. State/Utility

45(12500kW (2500000k Wh/Month) 9.33|Punjab (at 132kV) 4.81|West Bengal - D.V.C. (at 12kV)

source: Electricity Tariff & Duty and Average rates of electricity supply in India, March 2015, CEA (Appendix 2-62)
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BRI LT T TY —kiAx TH Y, HEEIZ>TWD, T O7 O FREFITTHE
BEONT ) —ZHO L, BEOEEEZ L0500 T2EETHD, ZNICLVEES
HOBHEEIN A\ E &, RESHOMBZ RS LT 5B TH S 2,

4) EIIRHEUCE B

BLESAOELRE S EITIEIHERTH S, 2017 FEORESCEIZT., 29 Md 5 H 20 M L
MHFE L TRV, BHES] B H - 72IN D% T REZ25] ETIEZR <, 0.6%025 8.8%D#iFHIZ
LrFEoTNA 2

Table 2.2.6-2 Higher than National Average Tariff Hikes

State FY2011 | FY2012 | FY2013 | FY2014 | FY2015 | Average Hike
Kerala 0% 30% 8% 24% 3% 16%
Delhi 22% 22% 5% 8% 0% 14%
Nagaland 34% 12% 7% 0% 5% 14%
Andhra Pradesh 8% 18% 23% 0% 5% 13%
Tamil Nadu 0% 37% 0% 15% 0% 12%
Chbhattisgarh 0% 18% 0% 15% 14% 11%
Tripura 0% 17% 31% 0% 0% 11%
Haryana 4% 19% 13% 0% 8% 10%
Meghalaya 0% 13% 7% 15% 8% 10%
Rajasthan 9% 8% 9% 16% 0% 10%
J&K 15% 19% 9% 0% 0% 10%
Bihar 19% 12% 7% 0% 3% 9%
Uttar Pradesh 0% 18% 5% 11% 5% 9%
Odisha 20% 12% 2% 0% 5% 9%
Goa 0% 12% 0% 8% 14% 8%

source: Towards UjwalBharat UDAY: The Story of Reform, November 2015, MoP, MoC, MNRE (Appendix 2-66)

(5) CERC Okb&3iilEhm

CERC (%2014 42 H., 2014 4 4 H~2019 4= 3 A £ T? 5 4§D New Tariff Regulations % HliE
L 7= (Terms and Conditions of Tariff) Regulations, 2014, 21% February, 2014>), J#ik& 72 @iz HAE D T A
E HEBIZL o TUIBERBIC O N L AREERH D DD, FEFEEHIZL > TR L
WHIERRF Lo TS, ERIEERIFLTOEEBY,

1) BEOA BT 47

v KIPEEFOA T 4 T OREESHEICSHTZ - T, Plant Availability Factor (PAF)

2 The Economic Times, Oct. 27, 2017

http://articles.economictimes.indiatimes.com/2016-10-27/news/55087581_1_ government-plans-to-rationalise-power-tariffs
22 The Economic Times, Sep. 14, 2016.
http:/articles.economictimes.indiatimes.com/2016-09-14/news/54331772_1_increased-efticiency-and-timely-tariffs-revision
-critical-for-udays-success-icra

2 http://cercind.gov.in/2014/regulation/reg21.pdf
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5 Plant Load Factor (PLF) (ZA®, A > &7 4 7% Paise 50/ kWh TEHE/2 L,
v BCOEBEAFIEEFE (ROE) 1E 155 %icHix @&, BEFEEFFIIBITLY &&EV ROE
ZERL TV,
Vo OB AL Z E R LR WIERT., IXEMIIAR LRV,

2) Bidil i TOEBEE L

v FAPLELEEHEE  (Tax Arbitrage) % 58

227 FEBHKRE: LA
(1) BEOA > R 5

A ¥ B THRANS LB 2 IEE B HIE SNIZDIT 1824 4 A F U AfERMEHLD
Bengal Th-7-, ZD%, 1839 42 Bombay, 1852 4-(Z(% Madras C - HUNHIZBE T 2 LA D
STz, 1857 FATIEA F U AHA o~ FRTIZHEA S D EHUIERHIE . 1870 HIZITHT L
VNI FVE ARSI E | 1894 AEIZ1E 1870 4FE DU AL Z BEIE L T Land Acquisition Act 23l & S 41
7= **, Land Acquisition Act 1984 (Appendix 2-79) (ZZ DHBENLIENRENTZHDD, A R
M7 S FHUIZ RS 2R A Bl L Tz,

1) Land Acquisition Act 2013

T HUHRIEIL A > RBURFIZ & > TEERETH - 72, FFIZ Land Acquisition Act 1984 (Z
FREDO BT DI EHZ T 255 AR MENHE SN TR 2 & &6
WZUNBEVRBELZE DT 1 DOERIZT RELEERHTE 7,

D72, 2007 F0 B L EHUNTE #ie S A, BTBGERFR O 2013 4F1Z Right to Fair
Compensation and Transparency in Land Acquisition, Rehabilitation and Resettlement Act, 2013
(Land Acquisition Act 2013) (Appendix 2-80) 23l € A7,

Land Acquisition Act 2013 D7RA > MILLFDO LB,

a) ~NEOEB

KIETBUS, BUFHE Ot AROAROTOICE T 258 ICE s D, E2A
IO HBZLLUTIZRT,

o HE LEFLZEkE
® (7T Ful= |
>  Department Economic Affairs 235 E D 7-{EH), 7272 L, R OWEE, ZHEKE, &7
TEENR,
> BUR. AN BT HE¥E BECEET LI Tn Y2 B
» National Manufacturing Policy TED b /zpEZE= U F—, FLILTES), Adto T
Hit

2 Report on the law of acquisition and requisitioning of land, September 1958 , Ministry of Law (Appendix 2-78)
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ETFKEDOTOY 27 b

B, B KEEOHE - {ET e = b
AR— | R, BUL, FHIR V=2 K

Z OMEIRBUF. BN W@MT DA 2T T ik

YV V V V

b) fEEEE, NILOBRIORIE

® BUNNAKDOHBOEOIZEHZINHAT 25521, BELZ T LHEBHEKR, 23I2=
T 4 LWk E. Social Impact Assessment @E)ﬁﬁ%ﬁbfi U 67220,

® Social Impact Assessment [EBHAED H2 5 6 7 HLUINIZFE T /7271372 5721, Social
Impact Assessment {ERSICER L C, EZZITHMITE T UV 725 LT e s
7200,

® Social Impact Assessment [ ZANZ U 72 BEFIZ ORI A 52 1T 221 AU 72 B 7200,

¢) PBUHDHIR
BEIOZBIREDOBAEDN D, LT DB 2 /L PET 2 HEREH O U 13 4E

d) i

® Collector %, Land Acquisition Act 2013 |Z/E ® H L7z FEH#EE & L \ZYUH T 5 Lo TG
EZRE LT, MIRGEEEA GRS 2,

o [HIOHEFHOHFEICIX, LHONGMKICROERZREZHFHITEDLE S,
> M7 1 fE~2 4
> b1

® KL (Solatium) DFFICIZ, THIO WIS 100 %ICRDEREZ TG D,
> HUT 1 fE~2 4
> o1

® L7=HoT, #ilF T HMOTISMED R K 4 523 MEFE /2D, £o, HHICHEEL
TAHET DEMSBAR DO THHIE b B OG0 b, 6T, MEICMAZ T, TEAW
U el BEOHMBEMOFAESCERZRI NCHAOND,

® HEIZIIRAIE U CRrSRUIEREE biuauy,

® JNBUFFIZIM A IZ Land Acquisition Act 2013 L YV H#fEREZ 2 < L, L0 BV HHiY
MEZHIETE D,

(2) Land Acquisition Act 2013 21E D E) X

A2 FRRFEDOFBIZA T RIeA 7 TEEICEAL T, BEREHANHATE 20 LAER
fEEED —D & L TR ST & e, BUTO RHUIUHEZ, B¥EDS TH ORI Z G325
B, HOMEE O FR R SIS O oA E B 2 LR R KM B B & SOFE S RN & 2
BT LTWEZ et EBEOIHITIEEA E#EE o7z, SOERHEIEE W EEED
AE CASHEETMAHE STV D 2D, 1FEAEHIEL T 720,
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Modi BIHETIE, @ RO E & WG 23 22 72 A d D B B BIoh 2 4 2 - HH]
BEOWERZERITRN L b OO, ERETREEE 5O 2 55 O Kxh CIEREHRIES S
T&7, 29 L7, Modi BIHEIXKFERES C MU VA ER IS )] % Ffi- W 5 REpR A & 52
fiE L CE 72D, MBS B L Al R RICRARREOR 2 41U L7221, 2015 4 8 A Modi
EHITES 2 WIE LW EREZEH L,

E& COYEDOTHN M2 —J7 T, Modi BHEIIIN L~ L TOHHEEZHIFL LT 5D,
HIEFZOA > R TIHINBIFICRKE RHERP G2 6N TEY . MNBAFIZEOED =5/ Z2 A
WEIE L7TeMNEZHIETE 2, HHUIMNOFEERHTH Y, HHIIEET 5 M OEHEIT 1B
THTRTOFRDOEFRIZE > TRD D, ML TIEH L0, PRESO EFEO X 9 I8
DEFUCH 5 Z L ZWET D Z N TE D, GAROIMNEHEZ 0T 10 INFREE D B o T Hul
EWIEIZERREZ /R L TE D, 2016 44 AIZiX, Rajasthan M THIH T, MR E O I HU LD H]
E STz,

source: Business Standard, 16. July, 2015% (Appendix 2-81)

Figure 2.2.7-1 Current Status of State Land Acquisition Law Establishment

228 IFEBHEHE : Short-term Power Market
A2 RTE, EHIEDERG] (1FERH) ZHRELLTFTOERMITEZ L TVD,

a) MREIEIEE] T A & o ARFFFIC X D HEXTEG ],

b) FLFERILIC X DEHERS],

c) FEAWGIFNIEBT 5 HI],

d) Deviation Settlement Mechanism (DSM )% i@ U 7= 3| *°,

2 http://www.business-standard.com/article/economy-policy/bjp-state-govts-suggest-state-specific-land-acquisition-laws-
115071501211 _1.html

X DSM Ev—4 v b A= XL TERNAS, DSM O FCTHY 5l & S8 UiIE LIZEHIE O EG| & e &
s,
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MHEEIEG| T A o AREFE (FL—%—) 1% 2004 ENHESORB|Z{T->TEY ., 2015
FE3 AN T DT A v, o AMREFEEDFET D, A > RITIX 2008 025 2 DDOE TG ATN
FEZITHOTND,

(1) B | s DR
TRIZ 2009 FEEA D 2015 FEE TOEME ARSI THOMR ZRT, 4 FOFREER —
A 2 I B O #E 10% 114 THERS L T\ 5,

Table 2.2.8-1 Total Volume of Short-term Transactions of Electricity with respect to Total
Electricity Generation

Total Volume of Short-term . .
] o Total Electricity Generation
Year Transaction of Electricity Share
(TWh)
(TWh)
FY2009 65.90 764.03 9%
FY2010 81.56 809.45 10%
FY2011 94.51 874.17 11%
FY2012 98.94 907.49 11%
FY2013 104.64 962.90 11%
FY2014 98.99 1,045.09 9%
FY2015 115.23 1,107.82 10%

source: Report on Short-term Power Market in India: 2015-16, CERC (Appendix 2-83)

() hr—F—BXOENEGIFTZE LB 5 &
BENOWBIFTARRE COEDV IZUTOLEY,
#7115 2003 5 L OF National Electricity Policy (275 /) 135 DBIRX S HLE 7z,

2004 4F 5 A, MEEEIZA =TT 7 B ADEAN,

2006 4 7 J . CERC 23FEJHSIFTICEE 4% Staff paper & ¥4,
2006 47 12 J . CERC 23&E /1 HUS I FTIC B4 5 A 2 FE ki,

2007 422 JI. CERC NEBNHGIFTRRSLICBET 204 R A & F K,
2007 4 8 A, f A O E S EGIFTRX LA KGR,

2008 4 7 A, & W0)DFEJIELSIHT Indian Energy exchange Ltd. (IEX)23 375 B 1A,
2008 4= 10 A, 2 & H OEJIHLS T Power Exchange India Ltd (PXIL) 723 3£ #5544,

IEX X Delhi (AR H Y, A FOGEHFRGI B X OEFSIBAFRE T 5 Financial
Technologies (India) (FTI)23i#E = L C\ %, Day Ahead Market & Term Ahead Market |Z/1.2 T,
Renewable Energy Certificates & Energy Saving Certificates Z#% > TV %, PXIL I< Mumbai (24t
BHY ., A ROEZERFG|HTCTdH 5 National Stock Exchange of India (NSEI) & National Commodity
& Derivatives Exchange (NCDEX)2 %3 CTd %, Products |Z(% Day Ahead Market & Term Ahead
Market 23 & 5, Z 4L 521 %2 T IEX |Z1% Renewable Energy Certificates & Energy Saving Certificates,
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PXIL (21X Weekly product, Intra day product and Any day product 73 & %

TRIZF L —F—BLOENERSIFT2RE LB NRSI&25RT, b—Z/LOEYE RS
IHDBA ML= —BIXOENEGIFTZR&H LB NGO =71 2009 FED 51%5 6
ﬂQmﬂUim%:%mbfwéo

BHEBIFTCB A =T 2K 5L, [EX & PXIL ZHigd 5 L [EX O = 7 DNEEIIICE
<. FY2014 TIX 96%ICEL T\ 5, IEX. PXIL & & IS & ITEE F % a2t T\ b,

Table 2.2.8-2 Volume of Electricity Transacted through Traders and Power Exchanges

Electricity | Electricity Transacted | Electricity Transacted | Electricity
Transacted through IEX (TWh) through PXIL (TWh) | Transacted Total
Year E?rr;lfr}sl Day Term Day Term th:g;l%;(llli)( (TWh)

(TWh) Ahead Ahead Ahead Ahead (TWh)

FY2009 26.72 6.17 0.095 0.92 0.003 7.19 33.91
FY2010 27.70 11.80 0.91 1.74 1.07 15.52 43.22
FY2011 35.84 13.79 0.62 1.03 0.11 15.54 51.38
FY2012 26.12 22.35 0.48 0.68 0.04 23.54 59.66
FY2013 35.11 28.92 0.34 1.11 0.30 30.67 65.78
FY2014 34.56 28.12 0.22 0.34 0.72 29.40 63.96
FY2015 35.43 33.96 0.33 0.14 0.58 35.01 70.43

source: Report on Short-term Power Market in India: 2015-16, CERC (Appendix 2-83)

TRIZM L —F—B L OENIEIFTZ&H LB G Mk 2~ d, ks i3E~ . K T EmM
ZH D,

Table 2.2.8-3 Price of Electricity Transacted through Traders and Power Exchanges

. o Price of Electricity transacted
Price of Electricity transacted
Year through Power Exchanges
through Traders (INR/U)
(DAM+TAM) (INR/U)
FY2009 5.26 4.96
FY2010 4.79 3.47
FY2011 4.18 3.57
FY2012 4.33 3.67
FY2013 4.29 2.90
FY2014 4.28 3.50
FY2015 4.11 2.72

source: Report on Short-term Power Market in India: 2015-16, CERC (Appendix 2-83)

(3) EESFEEIC L D EREG

TRICEESAR L CHEZRG | SN-&2rT, M—XLOEME RGN O D ESE
Al CHEERG SNTZEDO Y = 7 IZEIMEICH Y . FY2015 T 21%IZEL TW5,

FLE LR L CRBERE | S BN ORI Co 5,
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Table 2.2.8-4 Electricity Transacted Directly Between DISCOMs

Volume of Electricity
. Total Volume of Short term
Year Transacted Directly between (TWh) Share
DISCOMs (TWh)
FY2009 6.19 65.90 9%
FY2010 10.25 81.56 13%
FY2011 15.37 94.51 16%
FY2012 14.52 98.94 15%
FY2013 17.38 104.64 15%
FY2014 15.58 98.99 16%
FY2015 24.04 115.23 21%

source: Report on Short-term Power Market in India: 2015-16, CERC (Appendix 2-83)

(4) DSM % if U7=fE/1H5]
AV RTiE, 7Y v R ’%U\é?h%)a%j]%i Db OENBGIEHEND (drawal) 72
. JEREEIERED S0HZz & FEIY | MO LMD Z ENREE 2> T,
P&'ﬁ% AH =X LEE L CTEHEOBE (grld dicipline) & #E /IO 24 (grid security) % HEFFT
% 7282, Deviation Settlement Mechanism (DSM) 73 & 4172 (Deviation Settlement Mechanism and
related matters) Regulations, 2014, January, 2014) (Appendix 2-133),

DSM Hi il B 4A1Z £V Y Unscheduled Interchange (UT) Bl 1 LB I S 41, 42T CERC (Unscheduled
Interchange charges and related matters) Regulations DZMUIFE L Sz L H TR % 5,

Ul & DSM DiEWE, [2.4.6 H/KIEEIZEE L7z CREC Ol @ [(5) Deviation Settlement
Mechanism (DSM) | % &,

TFRIZ DSM i U 72/ s | & & Afiks 2R 4, BEITEAEmICH D, ZhidA v FoE
ARRDPFEFMEIZ S5 VD | power grid 7> HIEFIZ2 5| Z H LD o Te 2 ENERITH D & HEH
S5, Mg bIBAHEIICH V. 2015 FEE1E INR 2/ kWh 2 TR DHRBUZ 2> 7,

Table 2.2.8-5 Volume and Price of Electricity transacted through DSM

Volume of Price of Electricit
rice of Electrici
Electricity Total Volume of Y
Year Share Transacted through
Transacted through | Short term (TWh)
DSM (TWh) DSM (Rupee/kWh)
FY2009 25.81 65.90 39% 4.62
FY2010 28.08 81.56 34% 3.91
FY2011 27.76 94.51 29% 4.09
FY2012 24.76 98.94 25% 3.86
FY2013 21.47 104.64 21% 2.05
FY2014 19.45 98.99 20% 2.26
FY2015 20.75 115.23 18% 1.93

source: Report on Short-term Power Market in India: 2015-16, CERC (Appendix 2-83)
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(5) HBIOEEIES | OFmH

TN 2015 “FEEO A BIFEIE IGO0 &2 R34, ABO h—2 VEHE T RG T3 R L
DRV FRHD, [AED b Ly RBHHMRGI ORI H D, —J7, DSM EEBIGIFT TOHE
WEARG IR OB E Llp> T D,

source: Report on Short-term Power Market in India: 2015-16, CERC (Appendix 2-83)

Figure 2.2.8-1 Volume of Short-term Transactions of Electricity, 2015-16

TRIZ 2015 4EED b L—F — 2 X W BB Sz & EAfiks 2, B IRME Iy T 7eT — 4 %
R, b= —ICL VB S h—FLDED 5 5 80.68%7% RTC (Round the Clock), 17.70%
23 OTP (RTC & B —ZBiLIAN) . 1.2%MNE— 7 B ChH 72, E— 7 RO G NIIMmRIZ 720,
ik & el 95 &L fxe b @V 28 RTC T INR 4.24 /kWh, T OTP @ INR 3.53/ kWh, t&—7
B> INR 3.46/ kWh T&H > 7=,

source: Report on Short-term Power Market in India: 2015-16, CERC (Appendix 2-83)

Figure 2.2.8-2 Volume and Price of Electricity Transacted through Traders during RTC, Peak and
OTP, 2015-16
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TIZ 2014 G & 2015 4ED b L—F — |2 K D588 EG| O A BB Ok 2 =3,
2014 I — 7 BEOfFE 7Y RTC £ 0 & E WA RN L7278, 2015 451X RTC Offif& 23 5
A DOTFNZN, 2015 FEEITIG| DL A RTC THY ., B— ORI E A ERN-T,

source: Report on Short-term Power Market in India: 2014-15, 2015-16, CERC (Appendix 2-82,83)

Figure 2.2.8-3 Price of Electricity Transacted through Traders during Round the Clock, Peak and
Off Peak periods

TR 2014 AL & 2015 AFEEOEFLBUF B (CGU) DX == v MRl Rl £ 3
TRICITFEERES) TINE Y LI fiifg Z2ond. &M PPA IXEATER ORI & Lo, FIET)
B3 ik & 2 B2 BE LT B,

PREHBNC 5% & K J) Tl Pithead A 23 &% < . ¥V T Non-Pit head £/ & 72 5, RKIKA
AT AREY HE <, A LNG Z25b L7 R AN b @, KL h—2 L Th o LAk
IL3INR/KkWh B TH 5, fix bW KINFALEE O NEEPO T, lif%1E 2 INR/kWh % Fla]- T\
%o b E /KT Uttarakhand /1 THDC C. Afik%1% 5 INR/ kWh 2B 2 T\ 5,
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0o La Lol
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%‘7\\)6{"@ ‘—9\% \52\) & @(“’5’7}%\ (\°<”b &07;}\ 5 #\7’\ (’"\\ \\"%{.0’\\)@&?6\9 ’§\,\\5°°;b K\“‘(b @Q’Q/ *c“x,b \\'Sé &Q\ S, \,3;3’ @Q 'béb&fz&?}
‘b’b\( v /\’b"(b@’& TE® & & fo‘(\e ¢ L& & & a‘eﬁ & o@g \"b\ ‘\‘Q@#‘\\c’ < 'b"\%&\c’&
S @0@ & &< \&O@\L O € TR <« &

FY2014 MWFY2015

source: Report on Short-term Power Market in India: 2014-15, 2015-16, CERC (Appendix 2-82,83)

Figure 2.2.8-4 Long Term Price of Power Plants

Table 2.2.8-6 Long-Term Price (Central, weighted average of generation capacity)

Unit: INR/ kWh
Fuel FY2014 FY2015
Thermal: NTPC- Coal (Pit head) 2.5 2.4
Thermal: NTPC- Coal (Non-Pit head) 4.8 4.8
Thermal: NTPC- Natural gas (APM) 5.1 5.8
Thermal: NTPC- Natural gas (Non-APM) 6.2 7.3
Thermal: NTPC- Natural gas (LNG) 12.0 10.8
Thermal: NTPC- Liquid fuel (Naphtha/ HSD) 8.6 12.1
Hydro: NHPC 2.9 3.0
Hydro: NHDC 33 3.7
Hydro: THDC 54 54
Hydro: SIVNL 2.5 2.7
Hydro: NEEPO 1.7 1.8

source: Report on Short-term Power Market in India: 2014-15, 2015-16, CERC (Appendix 2-82,83)
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23 BhEIA—OHEREMER
231 EBHFRR

A2 RTIEHESR, RIS 2 EENHEE L. %ﬁ%@%miﬁék%ﬁgleﬁof%
7o BT ABREITTFENIO—o L LT (REOFFEEIC 1 H 24 FfH -8 7 BRfEET A L7
EREMIET D Z 28T, K%t%¢u&btﬁ$7ﬁixw% DE ALK TIFEFTD

e ERER RS J OHEIRICE D LA TWD, ZORE, &1 RTHh5HE, CEA 2L D
2016-17 FDOEBSEER L O — 7 BEOFHITIL, ﬁ%&%mwf77x WCEZ LA RELTH
éo

— 5T, RIS D E DR D BRI T AT Y RN H LN D, 2016-17 £ TIE, BHE
PGS - B - ALHEA AR, B2 TIALES « FEES - ALEEA AR E R D AR TH S, BE
WD LB, HEHRHEZ L DA FTIE, BABSRICEWTINOHERZ RN &6 T1 H 24 I
WX 7 HOBRMHE ) 2 EBLT 210h7z > THINE, HIREUT & IL[FE T 124 X7 Power for All)
T T LEREL,2019FETIC N1 A 24 K X 7 B OESMEAE ) #EBT L TETH D,

Table 2.3.1-1 Anticipated Power Supply Position for FY2016

Energy Peak demand
Region Requirement | Availability Surplus/ Deficit Demand Met Surplus/ Deficit
(GWh) (GWh) (GWh) (%) (MW) (MW) MW) (%)
Northern 357,459 351,009 -6,450( -1.8 55,800 54,900 -900( -1.6
Western 379,087 405,370 26,283 6.9 51,436 56,715 5,279 10.3
Southern 310,564 320,944 10,381 3.3 44,604 40,145 -4,4591 -10.0
Eastern 151,336 135,713 -15,622( -10.3 21,387 22,440 1,053 4.9
North-Eastern 16,197 14,858 -1,339[ -8.3 2,801 2,695 -106[ -3.8
All India 1,214,642 1,227,895 13,252 1.1 165,253 169,503 4,250 2.6

source: LOAD GENERATION BALANCE REPORT 2016-17, May 2016, CEA (Appendix 2-84)

(1) E—Z7BEOEIREXR

BB RFRMEIL, BEB TOFMHSAOY T2 5, BESEORFOERIC
BT ST DR j? ﬂ%lﬁlﬂkb‘ot AT&C losses | 73[]7_“( EEEHERIENH 5, %%ﬂ(ﬁ
TR O L > TRES B | —RICFEE & BEMFAORHSITBERMIZZ < 2 b,
PEXEIMORHEITE IR ES N TND, 20X i E S, BEStNa X ho—H%
B CX 2 WER L 725 TS, REDO—EITINEIF S DFBIER T THINLTNDEH DD,

LSO RBERT- DO A TWDRNICH 5, BLESIEORFREZ MR L b | REL
I COBHS ADEE 22D, FRBUFIZRTBHERR D 2003 4F, 2012 FFIZMECE SO AE
HI 7w 77 59 Lz, LU, NEESAOAEOHBIIEE T, F—2 L #8K1T 4 Jk
INR Z #8272 7, RIBHEDOABHI T v 7T ANRIK LI-0E, Gif L Shi-EXEens & k
INEE RN 2 L1ITdH D, BREHEOG & LIFIISTHHIREET & v D X0 IZNBUF 2 ERLY
MMETH 22 bbb T, MBIFNEREHES & BIFICERNCIY HE o7, Bl

7 Moneycontrol, 6 November 2015
http://www.moneycontrol.com/news/economy/cabinet-clears-financial-restructuring-pkg-for-discoms_4008241.html
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BOMENE 2015 4 11 A, BB ZERL L TRET 8 LW AF— A UDAY #EA, £ TEAZ
BT 7B & DAL L T 5,

EZBE O EAER (cross-subsidies) (22T, B/11E 2003 THILE O YR & FUEE DR
DR E . Modi BAEDFEAE L & HICHREBIFOFFE DL H - T, ITFE, SN TRESEICE A H
KR EYA S5y W

AV RIZBWT, ZRMLEHFORBE LAY OIXEBERTERAETHDL, 1 KDY v R
a— R CIERMMEMERF O T DICAERN ETE R FE L LTSN TS, Z0d, %
 OFERERFEHEN TR a2 T THBZ R T 2 L0 bAMERZZERL TWD, (v
RTIHET R TCOREELEICT 2T ) == 25 %D T (R=227 « JHF—7)
RIS H L 2RBHT LTV LN, FEE—VRICENERRET 2720, BHEFTHEZR
BT ZABEH L TBY, L APREFINTORWRICH D, 72720, 20X 7KK
BHORRERENIGEORRITAH% 2~3FETRELUETH L RIAENTEY , BEERIZIX
TN OBBICDFE L BEHEINDGZEICED, Tov I V- —EA~DEHEREED &
Exod, 2 b bIERES ASFALERD D,

(2) EDE~OERH
“PEAE IR D D R E L, KO KRMBEE NI LS T4y 7 —T ) %R~

A RIZBWT, ZTNETOEE 2> TE BB IIORZIX, KT EFT O
BAEFRRT RV X —DEAFICLY | TVIESRICHE SN R L Th D, S%IL. ROBRE
&Lfﬁ AN RIAEN D KB EEBBIA~OM SN RE 2GR E > TETWD, D

SRR EOREEANT, APOBENEEELZFKEEN LEY | ¥ HFITKERD
%%?Erbutiétﬁ BABENBMIC LA TV BEN BRI TWD, 29 LBLgIE

(% 7 =71 MR, BATRET 2L — 0O REE AN e K [E California JN THH S U
MO TND, 42 RIZBWTHEBRIZ, KO Y —27 LA FOTEEOEL—7 B AL TV
5 Z L5, POSOCO S 28T, Wy7ﬁw7ﬁ%J«®ﬁmﬁh%éﬂfk@ KSR D
— D LT, B L a7 m NIt © & 257K 388 0 BB R S GO T D,

232 IEREEBFORE
(1) A%OT X —FERHL
#% O EMFE T RN SV TIE, MoP 7% 19 ¥k Electric Power Survey D & U & LD %E{TH>TH
L< NRINDHABLTHD,

Flo. A v REBEEZ B2 (NITI Aayog) 7% 2015 4F 8 A1Z% 3 L7 lndia Energy Security Scenario
2047) TiE, 2047 FETORNF—FELAKGORBLEZ L7 X —BICE LD TVD, 3H
HELOKE (LoyL 1) HOBLARKE (LY 4) £T 4 OOLVULEIRLT, 5%,
BAMRE TR BUR 2 BB 42 L Cofaft & b K Hlc LT b,
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source: India Energy Security Scenarios 2047, NITI Aayog, August 2015 (Appendix 2-86)
Figure 2.3.2-1 Outlook of Energy Demand, Energy Supply and Electricity Generation
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Energy Security Scenarios 2047 (23515 5 L~UL D iEFE *

Loyb 1 TREREEL ) U A BRI T 20 AR 20, AALTH DT kD
A,

Loy 2 TRREDHER v U A BURSBUESEM L CWDBOR, 7'n 7 T AORFNRFERS
% & B Z DR,

Loyb 30 DENBYRRER] F U A REREENPMIETH Y, WEEDE S N FEBL S5 AR,
Loyb 4 TERDR7ZRSS D) 7 U - BRI & BRI b =R R EECldd 525, KR
LRI B Y T e 2R B D HITHE

@) #5120 5 B O S EHE

2006 4 8 HIZRELIZRAT XL —EIRTIE, A v REKROIRERHE E % 2006 4D 160
GW 725 2032 A2 E TITHKI 512D 800 GW F THLR S H A F#t & s> T4,

A2 KD 2016 4F 3 A RKORISERIEAEIL 298.1 GW T, BN S L ARKITIDEGLS
< 1852 GW & 2AD 62 %% 5, LAF., KIS 42.8GW (BIKD 14 %, LI FREIEE) . B4 ke
THRLF—N388GW (13%) L72-oTW5b,

Table 2.3.2-1 All India Installed Capacity by Region as of 31th March 2016

Unit: MW
Region Thermal - Nuclear Hydro RES Total
Coal Gas Diesel Total

Northern 45,645 5,331 0 50,976 1,620 18,247 8,167 79,009
Western 72,153 10,815 0 82,968 1,840 7,448 13,698| 105,954
Southern 36,443 6,474 917 43,834 2,320 11,558 16,213 73,925
Eastern 30,623 190 0 30,813 0 4,289 470 35,572
North-East 310 1,698 36 2,044 0 1,242 263 3,549
Islands 0 0 40 40 0 0 11 51
All India 185,173 24,509 994] 210,675 5,780 42,783 38,822 298,060

Note: RES=Non-conventional Renewable Energy
source: CEA (Appendix 2-19)

TRIZ, BIIEO = RVX—FHH, 5 12K S DHFHHE (20124 4 H~2017 43 A) IZBT 58
INFEERE ) ORI A 73, HAEE 88 GW 2% L T, FHEHRED 1 FRTH D 2016 43 A KF
TIZ 85 GW OREBRENNBIMINTE Y EERIT 96 %272 > T\ 5,

% India Energy Security Scenario 2047 Handbook http://www.indiaenergy.gov.in/iess/docs/Hand%20Book.pdf
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Table 2.3.2-2 Capacity Addition Targets and Achievements in the 12th Plan

Targets (MW)
Type/Sector Central State Private Total
Thermal 14,878 13,922 43,540 72,340
Hydro 6,004 1,608 3,285 10,897
Nuclear 5,300 0 0 5,300
Total 26,182 15,530 46,825 88,537
Achievements (MW)
Type/Sector Central State Private Total
Thermal 12,638 18,579 48,963 80,180
Hydro 2,504 712 595 3,811
Nuclear 1,000 0 0 1,000
Total 16,142 19,291 49,558 84,991
Achievement 61.7% 124.2% 105.8% 96.0%

source: CEA Monthly Report (Appendix 2-19)

() HFROTEFH

ARIECIX T Energy Security Scenarios 2047 (2R S AL T2 BREHI O BRI BUR 2 7~ 7,

1) JiF7)%%E

A ¥ RTIHBUE, 21 BOJRF 3 EFHIBE, HEERILS.8 GW Lk>TWnD, FHEiT
1%, 2032 4FE TITHU /I FEIT AR 40 Ffrax L, BERIZ 10 5L Bl & BiF 558 Th
D, A FTCIEINECRBELEELL CEn, AEICTHSZHKL T, v 7n
RIKT12 5, 77 A EDF 2% 6 %, >k Westinghouse 78 6 &A@ 7T 5 TETH D,

Energy Security Scenarios 2047 CTI3JF+ /138 LR+ R ERE S 2 L~V BINZUL T O L 912
HELTWD,

Power generation (TWh) Generation capacity (MW)

source: India Energy Security Scenario 2047 (Appendix 2-89)

Figure 2.3.2-2 Nuclear power generation and generation capacity
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2) KRIFEER
a) ARk
A v FENICEERAKRERR & 572D, KEif7Z: Coal-fired Power Project ‘Ultra Mega
Power Projects (UMPPs)ZHEHE L TN 5, —WPTIZHEERET) 4 GW OREFZEHRT 571

vxZ RN Toh5,2016 45 H, %EJIKE Piyush Goyal X FY2017 (Z Tamil Nadu /N (Cheyyur)
Odisha /Il (Sundargarh (Bedabahal)) 35 X O Bihar N (Banka) @ 3 7 F7TC UMPPs O AfL%& 52
Mid % &k,

Lo, BAKER BHEOENE TR THEZ R D & UMPP 22 SLE TRV LR~ T
WD, RERIICREND D 2R 5, BESHNDOFEEIM 2L, ARy MOk
IHMEE L TIHY (2 INR/kWh Z THE-TWD), HEFZOELZ 5 & FELRY, FRE
JFIZEINER OERE 2 8N &S WAL % 72 < §RHlTH 5, MoC IXERNR O & 131217
HFETH Y, WAKATHED UMPP 7' 1 ¥ = 7 MIESENARLAMEL

AV RIZIRKR N EE T 5 2 & USMOERIIT 2 WIETTh 208, BUTOERE F¢T%
<OUMPP 7uv=Z MIREIZ/R> TRV, UMPP (2T 2 B AIE LBOR IXFTHH &
TR,

Energy Security Scenarios 2047 TldA kK T1FEE & AR XK TIFERET) & L-IVRNZLL T O
EOWBEL TV 5,

Power generation (TWh) Generation capacity (GW)

source: India Energy Security Scenario 2047(Appendix 2-90)

Figure 2.3.2-3 Coal-fired power generation and generation capacity

b) KIRTAKT)

AV RTIEZ R T =R L RIE FOBLEND, RIRTAOHEZEINIETNEZTH
D03, BUE, A2 FTHEHRRTATFED 70 %ili < ZWAIKF LTV D, KW A 45 %
HNEE5720ic, BUE, ENTHZAHOBEENTHOITWS, F£72, Turkmenistan 7> D
KIRH A %l N9 5 728912, Turkmenistan-Afghanistan-Pakistan-India (TAPI) % #&.5° TAPI 7
AL T T A v OREEDPHED BTN D, TAPI H A1 7T A HEGRIT 2015 4 12 AIC#
T L. 2018 RICTEMTETH Do A & RILTAPL H AL 7T A %38 LT 38 Mef/d D KK
HAZAT HFHETH Y | BA ST KR AD—EIET AT THERT L H#TH 5,
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AV RCEBUET AR OV =T 1300 b D00, SH%ITEML T b0 L RIAER T
2o

Energy Security Scenarios 2047 TIIRIRA A KT1HE & RIXT A KT FERET) & L~V
WULFD LS IZBEL TN D,

Power generation (TWh) Generation capacity (GW)

source: India Energy Security Scenario 2047 (Appendix 2-90)

Figure 2.3.2-4 Gas-fired power generation and generation capacity

c) FEEFRMBFARET RILX—IE

L OEIEBRSS ., HERIERR LT & LT, 2022 £ TICHAFRED RV X —REBRE %
175 GW IZFE CTRIBIZHERT B H8TH D, NRIZKBT RVF—2 100 GW (9 H—7
k> 1% 40 GW) | JBI2S 60G W, /INEAEAK SIS S GW, RA < AN T0GW L 72> T3,
B A AT RE = R L X — DAL EHET 572, 2016 4 1 HIZ New Tariff Policy % &
F. BEAREAMEERZITHHL WS, £, B THARRET RV —0E A i %
HETHEZALD D,

Energy Security Scenarios 2047 CIXIEFE AR AL AT RE = RV — 5888 & 1B N D FEAE AR
ARRET R X —REBRESZ L-IVANZLL FO L IZEEL TV 5,

Power generation (TWh) Additional Generation capacity (GW)

source: India Energy Security Scenario 2047(Appendix 2-90)

Figure 2.3.2-5 Non-conventional Renewable power generation and generation capacity
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Energy Security Scenarios 2047 TlIKfG= /¥ — & B OBINFERS) %2 L~ VRIIZEL
TOXIIITHEL TV,

Solar PV (MW) Solar Thermal (MW)

source: India Energy Security Scenario 2047 (Appendix 2-91)

Figure 2.3.2-6  Additional Solar energy power generation capacity

Offshore (MW) Onshore (MW)

source: India Energy Security Scenario 2047 (Appendix 2-91)

Figure 2.3.2-7 Additional Wind power generation capacity

3) KBRS

MoP (% 1998 4F{Z National Policy on Hydropower Development % & A U7z, W B IIAR % 72
FHEIZ XD 2025 4R F TITIEERIIZBRFE FIREZR 7K 178 BB & 100 %EHLT 5 HEEZFTHH LT
W5, THEEMT H7-0HIC, CEA 1T FS ZEM L, % 12 IRIB L O 13 R 5 VEGHHE
IZBWCHEITARER KBRS L OVNEEOK ) 7 e v = 7 N 2 RET 5 72D ONEN AT A %
1To7,

TEINZA » ROKRBBEKRTIORT v b TRITHER OFRE ATHE & 5 2 LD HE
Y, CEAICLD & MREAICBRIE ATRE 2 KEUR K /113 150 GW i< Th D, ZAUTEID
Brahmaputra, Indus 35 & O Ganga {/[)1{iilk Td 5,
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Figure 2.3.2-8 Basin-wise Large Hydro potential in India

Table 2.3.2-3 Basin-wise Large Hydro potential in India

source: India Energy Security Scenario 2047 (Appendix 2-92)

River Basin

Probable installed capacity (MW)

Indus 33,832
Ganga 20,711
Central Indian rivers 4,152
West flowing (southern) 9,430
East flowing (southern) 14,511
Brahmaputra 66,065
Total 149,000

source: India Energy Security Scenario 2047 (Appendix 2-92)

TRUZAKSIRERT ¥ VORI EZ RS, h—ZLOHERT v LDHIE 42
GW [FBEICBERE A TH D, Lo, KIFKNEET 0/ MEERICKE 8L 5
2. MFERBIOFEORHELRBENEY, 0=, EMRICA TREMRICED 5 KH

KDY = T HRKRE L 72D RIAFTD 20,
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source: India Energy Security Scenario 2047 (Appendix 2-92)

Figure 2.3.2-9  Status of Hydro Potential Development in India

Energy Security Scenarios 2047 Tl RHEK T DIEE I L OKRBIUK T FEERE S 2 L~V ]
CLFO L SITHEL T D,

source: India Energy Security Scenario 2047 (Appendix 2-92)
Figure 2.3.2-10 Large Hydro power generation
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source: India Energy Security Scenario 2047 (Appendix 2-92)
Figure 2.3.2-11 Large Hydro power generation capacity

4) BKFHE

HBIfE, A2 RICIZ9 WET. ARPETERES 4.8 GW OIKEBEFNH S5, 5B, 5 WA &t
FEERES) 2.6 GW 12T KT — R THEIRS LTV D,

FRICHUERI DRI ERT v v v ZRT, 56 DV A b, #1 96,500 MW DKRT > v L
NEKFEEE LCRIHAMREEHE SN TS, 1 BTS20 OIEERESIIL 600 MW 725 2,800
MW E725 T 5,

Table 2.3.2-4 Region-wise PSP potential

Region Probable installed capacity (MW)
Northern 13,065
Western 39,684
Southern 17,750
Eastern 9,125
North-Eastern 16,900
Total 96,524

source: India Energy Security Scenario 2047 (from reassessment studies by CEA, 1987) (Appendix 2-92)

India Energy Security Scenario 2047 TiX, #/KFEEIIAKNI DI T TV —TiFR< =R /LF—
P17 Y — & LT DI TS, Energy Security Scenarios 2047 TlX T /L ¥ —I7jEEE
N L~VRNZLL RO X9 IZRE L T D, TR/ F—RPRICIT SR IE B LM T 2 A =
FNF—UTE, 7 TA B4 =k, Ny T U — REFEMLR EREERL TS,
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source: India Energy Security Scenario 2047 (Appendix 2-93)
Figure 2.3.2-12 Electrical Energy Storage Capacity

4) £&E
1) B
TFRIT 2016 43 H KRS O EEREBF R OXER 2 RT,

Table 2.3.2-5 Executive summary of Target and Achievement of Transmission Lines during
2015-16

source: Monthly Transmission Report, CEA (Appendix 2-54)
A ¥ FTIIMNLER, BAOBRIZINN TR 2160 T o 7223, 1960 AU HIBHLAL T2
Uy REERTLHZEDNME ST,
BRONZIND 7Y > RB3HUIR 7D » RIS, A > RCIEAbEs, BB, vEEr. mis, b
FFD 55D 7Y v RiZayhhd ZEilrol,
1991 4% 10 AIZALHER &L HERD 7Y » FhHEe S iz,
2003 £F 3 JICVEHER & A —ALRE 7 U » RSERE S 7,

2006 £F 8 HICALIS & WA 7Y » RasEEge S, ALER, SRES, VEiB, AEHREO 7Y o RAHE
ShCEish, PRV FeRoTI DOFEHRTEIZSND K oIk oT,

¢
4

i
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2013 4E 12 A 31 BITETERA 97U » RICEsc S, R S n7-,

T F N HE T O HEE S EERE ) 20”9, 2016 4F 7 A BF ST 59,550 MW, i 12 YR 5 O AEFHETR
eSO AEIT 68,050 MW T 5,

Table 2.3.2-6 Inter Regional Transmission Capacity

Capacity as of July 2016 Expected at the end
Break-up
(MW) of 12th Plan (MW)
Eastern- Northern 17,930 17,930
Eastern- Western 12,790 12,790
Eastern- Southern 3,630 3,630
Eastern- North Eastern 2,860 2,860
Sub Total 37,210 37,210
Western- Northern 12,920 16,920
Western- Southern 7,920 7,920
Sub Total 20,840 24,840
Northern- North Eastern 1,500 6,000
132kV (Inter Regional) 600 0
Grand Total 59,550 68,050

source: MoP (access: 30th August 2016))%

source: Transmission Infrastructure requirement & Grid Integration aspects, January 2014, Power Grid Corporation of India
(Appendix 2-94)

Figure 2.3.2-13 Inter-Regional Transmission Lines

¥ http://powermin.nic.in/en/content/inter-regional-transmission-capacity
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2) REROFHE
FRUSA > FOFTERLHLE = 3L — R Z 7T,

A fREPILEITA > RHYLIZTFE L, Chhattisgarh /1, Orissa /|, Jharkhand /1, Madhya Pradesh
M, BEFFOARKINIINA T, FOGRK I OFEDR D25,

AR ITEPITEITALHEE I L O Himalaya HUSIZAFET 5,

E7o, B TIBAL, BIA LNG & B b LIsRE A A U 7= BEAZ 0 ST, $740
DRBATEE b5

SOESIC, ERAR GO L I DHORIA R > TO D70, BER LU
DT 120N KERORBREAT 5 BEN D 2.

source: Transmission Infrastructure requirement & Grid Integration aspects, January 2014, Power Grid Corporation of India

(Appendix 2-94)

Figure 2.3.2-14 Demand Center and Energy Resources in India
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Power Grid Corporation (2L % &, LLFOREERIET 1Y =7 M 3dh 5

>

>

>
>

Atk 5-6 FEMOYLET 1 7T A

AR 109,440 ckm

« 765kV —27,000 ckm

400 kV — 38,000 ckm

« 220 kV—35,000 ckm

« HVDC - 9,440 ckm

ZEEBAT : 4 2,83,000 MVA

« 765kV — 149,000 MVA

400 kV — 45,000 MVA

« 220kV/132kV - 76,000 MVA

« HVDC - 13,000 MVA

16 7177 T 400 kV L ~)L®D Dynamic Compensation
Fige 7Y B (55 12 K 5 BAEFHAR) : 65,000 MW

o REMRLEEHR T v =7 b

o 55D IPP [MIFIC 11 OERESEEMR =Y F—(55,000 MW)
s 620D UMPP(s)[f]lT DEE T AT A (24000MW)

« DVCO¥ET vy =7 MalFDEEY AT L (5000MW)
o EHEHBLOT—F b0 %EEY AT L

® HAFRETLRALF—DZY v RFHEAGE

o NTUTTHIIERDTZ O D7) v Nt

o WFZIBAL COB/A R RAF—FETH

o BT : NT U AIEDTOOKRBIBEN I (BkREER L) BERD
72 ¥ @ fast acting storage

o AMEHB X OFESIG

« HREXAY Y 7T Dynamic Reactive Compensation (SVC/STATCOM)s

o A — 7V Y ROLODJRFHE=Z — AT A

* SCADA » 2 hu—/bt ¥ —%iia LA f L X —Fit & —

DEXAL

@ JU—r -z xX¥—.al F— (12K 5 HEH)

>

>

“7U—V-I*w¥—-:uF~%¢%uw5ﬁ¢ﬂﬁ(ﬁiﬁ%m*»%—%

TEAE /) 33,000 MW BAE) (Z360F 2 8 FERY7e FRAE ATRE = % /L ¥ — & 5 HEl

M EE S AT A

< EEM ;3,400 ckm - 765kV : 2,780 ckm - 400kV : 620 ckm

- ZEEEAT 1 18,000 MVA (6 1 7T) - 765kV : 15,000 MVA (5 %1 FT) -400kV : 3,000 MVA
(1 71 7T)

JNANEE S AT A

3% Transmission Infrastructure requirement & Grid Integration aspects, PGCIL (Appendix 2-94)
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-« PSR : 15,000 ckm - 765KV : 300 ckm - 400KV : 5500 ckm - 220kV/132kV : 9200
ckm
- ZSFEHT 1 15,500 MVA (32 ZFT) - 400kV : 11,000 MVA (12 A7 7)) - 220kV/132KV :
4,500 MVA (20 77 FIT)
> WLEEZBANECEAE - 391.1 {E INR

avhba—Jbe AT 7 367.7 {8 INR
(Dynamic Compensation- 120.4 {& INR
UT v 24 LHGE- 47.3 {5 INR
TRV — T 200 {& INR

« HAETRET R L X —FHY X —FR : 23.4F INR
® ASRITTT
© BAEFMRBRZALX—HKEOTH- ~—F V7 b
- 70y FHEOZ X LX—TEIE LOEOFH T AT A
s HAFRED X —EFHYE L H—
« T LR UITNARE - ARMOTDOTEE X Ok

233 BEEfHOAREHEIRE : UDAY

A ¥ RTIHBEBEARESDNBORMICLZ < M b, SMNOBIES T OB RE] 2 58 6
NHZEnG, ZLOSHDRFIMBOEE L o> TWD, DD, RFEICHHELESILIERE
Whii- T ENEWATH LN TET, TORR, BEFTCEIREENIRHLICH b LT
IEENIAET D LWV REHEREMREN N TV D,

TIZFY2009 725 FY20014 & CORCESAEDOHE K 277, 8% 6 M o BFEHEKIT 3.7 JKINR
ICELTWA,

(10 million rupees)
90,000

80,000 76,877

60,000

71,690

70,000 64,060
60,000 51,971
50,000 41,558
40,000 -
30,000
20,000
10,000 -

0 - T T T T

FY2009 FY2010 FY2011 FY2012 FY2013 FY2014

source: Towards UjwalBharat UDAY: The Story of Reform, November 2015, MoP, MoC, MNRE (Appendix
2-66)

Figure 2.3.3-1 Annual DISCOM losses and debt
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O DEIBFIT 2015 F 11 A, MEESORFERFELET 572D Ujwal DISCOM
Assurance Yojna (UDAY) scheme % %% L 7=, UDAY O £ % % LI FIooRd

<>

<>

<>

PN 2015 429 A 30 HREAOEESEOAED 75%% 2 M (ElEStAE D 50%% 2015
FEREIZ, 25%% 2016 FFEIZ) TR LRTIUIZ 670,

BBUIX, &I 2015 FFEERS KO 2016 FFEEOMBURTZEHET 5 LT, ERAF—A
TP AR LAEEE DR,

NI, WO 72 B CINBAR = — 2 (SDL) &% & iedkikEiE{k L 4 (Non-SLR) &%
%, FIERESILOABESRA L WD ENTHOHRIT - SRR BEBRITT 5,
MAEE Ui o ol Bt OB IL, $AT - SREEIIC L 0 il E 72 IS Icisfi s
R B0, BRNTEITOREMESF] 7T X 01% % B2 TiTe b2, ffbviz, =
DEMEZ B TEIT 2 INBRGE L - B ESE L L CTRESMEN BT TE 5, &FI
T35 TEL L TWDEHT, S ITOREERF] T T 2 0.1%LL FIZ LARITHIER 5720,
WITRFR DOBLES ORI A LUT O L 5 ITEMERICAH L2 e 5720,

Year 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21
Previous 0% of the | 0% of the | 5% of the | 10% of the | 25% of the | 50% of the
Year’s loss of | loss of | loss of | loss of | loss of | previous

DISCOM 2014-15 2015-16 2016-17 2017-18 2018-19 year loss
loss to be
taken over
by State

MECEER AT, MoP & FHRR L TIRIE SAVICRRBANIC, 2012 424 A 1 H LABEO 4L FTRE= 1
LR —FEEHEAZE (RPO) Z5F LTI B0,

UDAY % 52 1F ANV CEIEFEHE A3 72 L TV 5 JNIZ13, Deendayal Upadhyaya Gram Jyoti Yojana
(DDUGIJY). Integrated Power Development Scheme (IPDS). Power Sector Development Fund
(PSDF) % 7213 MoP 3 X T MNRE D% DA 2 % — A% 1@ U T, 1B - B2 G &Nt &
ns,

Z D& D IMNTIE, R TOBMA RS, BERAEOE A 21T NTPC £ Offid ]
ﬁWAﬁﬂ%ﬁZXF® IR &V D KRN T D,

R FEE 2 72 L T2 NIEL IPDS 35 KOV DDUGHY (2R3 2 Ml MR N X< s
Do

UDAY [T _NTOMPERTE D, L, MEIRSBEEIZH TN 0 E 9 3R RK
HTHD,

2016 & 6 AFFS T, 20 DI UDAY (ICEET D EMZR L, 10 AR T 17 OPNDZHK & fif
FELCWD, E#IEAFIZINGD UDAY ~OS AR A 2017 4E 3 HE THEE L., &0 OMN~ZHE %
& 2T B,

31 UDAY (Ujwal DISCOM Assurance Yojana) for financial turnaround of Power Distribution Companies, 5™ November

2015, Press Information Bureau, Government of India, Cabinet
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234 RABHEAERX—L : IPDS
2014 4 11 A, EHFREJFIL Integrated Power Development Scheme (IPDS) # %% L7z, BHIZLL
ToLky 2,
o Wik 2% T IEEBLOEER v hU—7 Dk
® HiiICkIT AEELEES - T4 —F —  HBEDA—F =V T
o EHMATOITIEHBIOEER Y NV —7 o, & 12 Ik 5 I 431 H D Restructured
Accelerated Power Development and Reforms Programme ((RAPDRP)?D H A% % BHEET 5 72

2, 2013 4~ 6 A 21 HIZ Cabinet Committee on Economic Affairs (CCEA) 737GR L7=7E /)
PAYEIE. 25 13 IR 5 0 4RRHETI3FERAYIC RAPDRP 725 IPDS (272 %,
ZDAF— AL, AT&C losses DOHIEL., ITIZX DR VX —E «- B AT L, A—H—(T
HEOWICE RS AT L0%E, REEINONRLEL T LD TH D,

ZOAF—AE, BT EELLOEE Y AT AOBILICEET D EESR L R0 | FHTEO
KISV HR, BRI « 7 4 = — - HBREDA—F =V 7 BLOEEMMO 1T
AR A

IOAF—LTIE, RMZG0ETORESELE IOMNOENRBMBRIS R EZ T b,

TFIT 2021 £ TORESHRIO AT&C Loss ® HiE A2 ~4 (BABEftE & AHED . MoP 23
BRE LTk R)

Table 2.3.4-1 AT&C Loss trajectory

State 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22
Eastern

Bihar

NBPDCL 56.00 46.63 42.63 38.13 34.00 30.00 27.00 24.00 21.00
SBPDCL 53.97 46.63 42.63 38.13 34.00 30.00 27.00 24.00 21.00
Bihar Total 54.63 46.63 42.63 38.13 34.00 30.00 27.00 24.00 21.00
Jharkhand 47.49 43.49 39.49 36.49 32.49 29.49 27.00 24.00 21.00 18.00
Orissa

CESCO 43.61 39.55 37.58 35.55 33.51 30.98 28.44 25.90 23.36 20.82
NESCO 39.61 35.92 34.13 32.29 30.44 28.14 25.83 23.52 21.22 18.91
SESCO 49.36 44.76 42.53 40.23 37.93 35.06 32.19 29.31 26.44 23.56
WESCO 41.87 37.97 36.07 34.12 32.17 29.74 27.30 24.86 2242 19.99
Orissa Total 42.94 38.94 37.00 35.00 33.00 30.50 28.00 25.50 23.00 20.50
Sikkim 53.51 49.51 45.51 41.51 37.51 33.51 29.00 26.00 23.00 20.00
West Bengal 34.43 30.51 29.00 28.00 26.00 24.00 23.00 22.00 21.50 21.00

North-Eastern

Arunachal Pr. 60.26 56.76 53.26 49.76 46.26 42.76 39.26 36.00 33.00 30.00
Assam 31.85 29.85 28.35 26.85 25.35 23.85 22.00 20.00 18.50 17.00
Manipur 85.49 78.49 71.49 64.49 56.49 48.00 40.00 34.00 28.00 22.00
Meghalaya 26.60 33.11 31.29 29.79 28.29 26.79 25.29 23.79 22.29 20.79
Mizoram 27.55 27.02 26.14 25.77 24.59 23.49 22.13 21.13 19.75 18.62
Nagaland 75.30 67.21 64.21 59.21 53.21 47.21 41.21 35.21 29.21 24.21
Tripura 33.85 29.85 27.35 24.85 22.35 20.85 20.00 18.00 17.00 16.00
Northern

Delhi

BRPL 15.16 14.67 14.17 13.92 13.67 13.17 12.95 12.45 12.21 11.96

32 http://www.ipds.gov.in/Form_IPDS/About_IPDS.aspx
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BYPL 17.94 17.35 16.76 16.46 16.17 15.58 15.32 14.73 14.44 14.14
NDPL 13.12 12.69 12.25 12.04 11.82 11.39 11.20 10.77 10.56 10.34
Delhi Total 15.22 14.72 14.22 13.97 13.72 13.22 13.00 12.50 12.25 12.00
Haryana

DHBVNL 28.31 26.14 23.96 21.35 18.74 17.01 15.66 14.79 13.92 13.05
UHBVNL 36.97 34.13 31.29 27.88 24.48 22.20 20.44 19.31 18.17 17.04
Haryana Total 32.55 30.05 27.55 24.55 21.55 19.55 18.00 17.00 16.00 15.00
H.P. 9.53 14.50 13.50 12.50 11.50 10.50 10.00 10.00 10.00 10.00
J&K 60.87 55.87 51.87 47.87 43.87 39.87 35.00 30.00 26.00 22.00
Punjab 17.66 17.16 16.66 16.16 15.66 15.16 15.00 14.50 14.25 14.00
Rajasthan

AVVNL 19.90 21.78 19.60 18.50 17.50 16.50 15.50 14.50 14.25 14.00
JDVVNL 18.97 26.31 21.14 19.22 17.30 16.00 15.00 14.50 14.25 14.00
JVVNL 20.91 30.69 24.50 22.50 20.50 19.00 17.50 16.00 15.00 14.00
Rajasthan Total 20.00 26.74 21.75 20.00 18.50 17.25 16.00 15.00 14.50 14.00
Uttar Pradesh

DVVN 45.69 41.42 37.16 33.96 30.76 27.56 24.36 21.32 18.13 15.99
MVVN 45.83 41.55 37.27 34.07 30.86 27.65 24.44 21.39 18.18 16.04
PaVVN 33.39 30.27 27.16 24.82 22.48 20.14 17.81 15.58 13.25 11.69
PoVVN 52.37 47.48 42.59 38.93 35.26 31.59 27.93 24.44 20.78 18.33
KESCO 37.61 34.10 30.59 27.96 25.32 22.69 20.06 17.55 14.92 13.17
UP Total 42.85 38.85 34.85 31.85 28.85 25.85 22.85 20.00 17.00 15.00
Uttaranchal 23.18 21.68 20.18 18.68 17.68 16.68 16.00 15.00 14.50 14.00
Southern

Andhra Pradesh

APSPDCL 12.74 14.94 14.73 14.31 13.95 13.58 13.58 13.58 13.58
APEPDCL 9.90 10.69 10.33 10.23 10.02 9.89 9.89 9.89 9.89
AndhraTotal 11.58 13.13 12.88 12.58 12.28 12.00 12.00 12.00 12.00
Telengana

TSSPDCL 15.90 15.40 14.90 14.40 13.90 13.40 12.90 12.40
TSNPDCL 13.13 12.88 12.58 12.28 12.00 12.00 12.00 12.00
Telengana total 13.13 12.88 12.58 12.28 12.00 12.00 12.00 12.00
Karnataka

BESCOM 20.45 16.52 15.36 14.89 14.23 13.37 12.72 11.87 11.51 10.91
GESCOM 18.28 25.51 25.03 24.37 23.92 23.41 22.84 22.44 21.72 21.01
HESCOM 20.44 20.40 20.00 19.66 18.99 18.56 17.96 17.43 17.00 16.36
MESCOM 14.57 14.31 13.10 12.70 12.08 11.65 11.28 10.79 9.92 9.32
CHESCOM 30.42 16.50 15.81 15.35 14.92 14.27 13.59 12.99 12.51 12.19
Karnataka Total 20.78 18.25 17.90 17.43 16.86 16.29 15.72 15.15 14.57 14.00
Kerala 10.53 11.15 10.80 10.50 10.25 10.00 10.00 10.00 10.00 10.00
Pondicherry 9.13 19.00 18.00 17.00 16.00 15.00 14.00 13.00 12.00 11.00
Tamilnadu 20.72 20.22 19.72 19.22 18.97 18.72 18.47 18.22 18.00 18.00
Western

Chattisgarh 25.12 24.48 22.37 20.66 19.07 17.49 16.17 15.11 14.52 14.00
Goa 14.14 13.89 13.64 13.39 13.14 12.64 12.00 12.00 12.00 12.00
Gujarat

DGVCL 10.40 13.58 14.48 14.48 14.48 14.48 14.48 14.48 14.48 14.48
MGVCL 14.94 17.41 16.64 15.80 15.01 14.26 14.26 14.26 14.26 14.26
UGVCL 14.37 11.75 16.39 15.57 14.80 14.80 14.80 14.80 14.80 14.80
Gujarat Total 19.87 18.58 21.58 20.41 19.29 18.24 17.25 16.31 15.42 14.58
Madhya Pr.

MPMKVVCL 29.97 29.61 27.00 25.00 23.00 21.00 19.00 17.00 16.00 15.00
MPPKVVCL 28.16 23.67 21.58 19.96 19.13 18.29 17.44 16.58 15.72 15.00
MPPuKVVCL 36.40 23.68 21.68 20.00 19.00 18.00 17.00 16.00 15.50 15.00
MP Total 31.15 25.86 24.47 23.10 21.73 20.38 18.83 16.50 15.75 15.00
Maharasthra 21.95 20.45 18.95 17.45 16.45 15.45 15.00 14.50 14.25 14.00

source: DISCOM wise AT&C Loss trajectory up to 2021-22 (Finalised by MoP in consultation with Discoms)**, MoP
(Appendix 2-96)

3 http://www.apdrp.gov.in/IPDS_Order Guidelines/AT _And_C_Loss_Trajectory.pdf
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235 #iAEIE : DDUGIY

A > R T, 1969 412 MoP 73 Rural Electrification Corporation Limited (REC) % #%3. L7z, REC
ITINE Lt - INEE ST BEA F— LA ~OFEITH T D& 21T > TE 72,

2005 42 A, “Power for all by 2012”7 2Bt I 41, HGEAZIET 572012, MoP 14T
1 7EAL A % — L&A LT, Rajiv Gandhi Grameen Vidyutikaran Yojana (RGGVY) ¥ % %83 L 710
ZOT 7T ATIIMEBIFIZH LT, 90%AHFRBUNF 2> 5 3G S 41, REC 28 10% & @l L7c, A
[ 100 N O FERN Z DA F— ADORH LR o7z,

1997 410 ALK, ELSNT-HEOERIZLLTO LY 3,
v JEfEHL, Dalit Basti 2R NFEIET D & Z AT BLEEISCRLEMR & W o - AR A

7 IRk E TV D,
v PR Panchayat ST, MR X — B2RIT. BRTTR E DRI ICE ) D G
ncTns,

v NEREOHRORDLIR &b 10% R E LS TH S,
2014 4 11 A . NEIX RGGVY ZalE L7=H LWL S EALECK “Deendayal Upadhyaya Gram Jyoti
Yojana (DDUGIJY) "% 7%z L7-, DDUGIY ONFEIZLLFDO L k0 ¥,

® HIGICRWTREEMN O & REMUSNDHEE 2 L -5 0 551 TEI OB % FFH
THIDIT, BEMNEREUND T 4 —F—% 530,
® DY TEEL LOEEAS 7 T Ok, LR, BLEEERR 7 4 — X — - HEREDO A —
5@9 VIR EEND,
® 512K 5 HAEFHHEIC 75R&WY@E@ A HE L CTCEA 201348 A 1 HIT/K
LT EAGFTE T, B 13 R 5 UAEEHE TIX RGGVY 133 EHIZ DDUGY & 72 5.
TDAX—AX, 74 —F—nBE VT EEBLOEE Y AT LAOMAGICBEIEDIEE x5 &
20, BELEER T4 —F— c {EEOA—F =) B GENE TN,

ZOAF—LTIE, RMZG0ETCORESEBE IOMNOENRBMBRIS R EZZ T b,

2.3.6  HERBEE(EXEK

A ¥ RIFBIE, RS 3IMOBRERT X (GHG) HeHETH D, 1 v RBUSBH) & CTHIEKRHL
FEDIRBEAC I XL T 5 7= O OBUR 2 1 L7z 01k, AbiEE R w2 > NI 1 #R a7 2008
£ 6 H 30 HIZ%F S 4172 National Action Plan on Climate Change (NAPCC) (Appendix 2-97) T
Do BEIZA v RCIIHIEROKIE A BN, BERE, WAKEO LS. &~ 7 YK ~ORER
BN STV, NAPCC TIERIBEABIORER LG DT DIZLLTD 8 DD I v v g URNHILS
niz,

3* https://india.gov.in/rajiv-gandhi-grameen-vidyutikaran-yojana

35 http://www.ddugjy.gov.in/mis/portal/definition_electrified village.html

36
http://www.pmindia.gov.in/en/news_updates/pm-condemns-the-terror-attack-in-kabul-condoles-loss-of-innocent-lives-in-the
-attack/?comment=disable
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L National Solar Mission
IL National Mission for Enhanced Energy Efficiency in Industry
III. National Mission on Sustainable Habitat

Iv. National Water Mission

V. National Mission for Sustaining the Himalayan Ecosystem
VL National Mission for “Green India”

VIL National Mission for Sustainable Agriculture

VIII.  National Mission on Strategic Knowledge for Climate Change

2010 4= 1 H /> Jawaharlal Nehru National Solar Mission (JNNSM) 723Bi%k & #17=, INNSM Tl
2022 FEETIZZ U v REERO KBEIEFETE 20 GW &0 ) BRI 7 BREARRE S vz, BRIIEA
RIZBIF 2 KRB A N2 & TP 2 L12H 0. () BEWIBGR, (i) KBS BE% B,
(iii) F57/1#)72 R&D, B X ONiv) BHEERJFA B #dn, R OENAMEZE LU T, 2022 4% T
7y R 2R T D Z L ich ol

JNNSM 13 2022 4 £ T2 20 GW EN EIETH -7, L, 2014 4, A > K AR B
2k &, Modi HAHIZHIE A 5 51251 & BiF, 2022 4F £ T2 100 GW & L7z, A > K ABRREE
IXHAE, A RTRE RV X —3EFES) 175 GW &) FEFICEF LR BIEZREL T\ 5, 175
GW OWFRIL, KBEYEA 100 GW, JESI 60 GW, /31 A~ AH 10 GW, /NRFEK T2 5 GW 1T
o TnG Y,

MNRE % 2022 4F- & CTRBGEFEERT) 100 GW O HEEZMBUERNZ T LA 7 Z 7 LT\,
MNRE % RPO % & AT AE AT RE = R /L — R BRIl B IR A0 & v o 7ok & 7R BUORE
ANIZHNZ T, 2014 4£1Z Development of Solar Parks and Ultra Mega Solar Power Projects % B 45 L 72,

FRICA v FOERIABER BRSO B 47T,

source: WORLD RESOURCES INSTITUE**
Figure 2.3.6-1 India sets year-on-year targets to reach ambitious 2022 solar goal

37 http://niti.gov.in/writereaddata/files/writereaddata/files/document_publication/report-175-GW-RE.pdf
3% http://www.wri.org/blog/2016/05/india-charts-roadmap-achieve-ambitious-solar-targets
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2012 4, National Mission for Enhanced Energy Efficiency in Industry 72 8 |Z Perform, Achieve and
Trade (PAT) 2V A SNz, PAT [ZHih A =X L%z U T, KB R —HERPEE - i
ROTFNF—NRGFELRIETLEDOT, FrAXFAEEFELCHE TELHIMATHL, ZOVART

VNEVIVIE CE kst in = = AN Vit st e =GN ASE? ez
HERRSNDLLDOTH D,

Z. HEFBFIX 2015 4E 10 A1

WIEEIZIE

Paris THA{E X415 COP21 % Hijl

Contribution (INDC) % UNFCC (Z#2Hi L7z (Appendix 2-99),
% 2030 4EF£ TD 2005 F-Lb 33~35%H N TH > 7=, BARRZ2ED A & LT, 2030 4F £ TR T
DRFAERET RV F— & W o T I LA RE R BBRE ) & ¥ 38 EERE ) D 40%12

HENnTns

Clean Development Mechanism (CDM) |

ENE BT D H DT,

ERTE 7

Intended Nationally Determined

HHE X GDP $7- Y ® GHG HEH &

51 & B2 BORSEE

IZBE L C.2016 4% 1 H E4E , UNFCC ® CDM Executive Board

IR VEEEINTZA L KO CDM 7y =7 hOHEIE 1,623 4, TEICOWTHFRE 2 fr,

RAEED 20%% 5D TWD,

HER K EZE B & 13RI
12 A, b -

AR KT IBE BT OHEH EEAEIC B9 5 1

72 - 7= (Appendix 2-100),

24  HBKREBORNKEBE

241 BETRIRILI—EE
W BRI L AR AT RE = R L 38— & HIUBRIEREAL B 155 o Fuial

G EALDEE R E LT,
FRELTWD,

TIXIZ 2022 £ % TiT

EAH L, Hs

AV RTIEHASERRFEREIC L - T K&RIERHIEZE LT\ 5, 2015
T - [IELEE (MoEFCC) X Environment Protection Act 1986 DHLEIZ L U |
2 SOx, NOx, KERPEH D Z &z

WZHEZ . F72. BHIAREOMIESe
2022 EFEE CIZH/E A RE RV X —FES 175GW EAT 5 G

BERL T RE 175 GW O EHI 72N Bl = % L —RBIINGR 2 7~k d,

Table 2.4.1-1 Tentative State-wise break-up of Renewable Power Target

2-86

Unit: MW
State/UTs Solar Wind Small hydro Biomass
Delhi 2,762
Haryana 4,142 25 209
Himachal Pradesh 776 1,500
Jammu & Kashmir 1,155 150
Punjab 4,772 50 244
Rajasthan 5,762 8,600
Uttar Pradesh 10,697 25 3,499
Uttrakhand 900 700 197
Chandigarh 153
Northern Region 31,120 8,600 2,450 4,149
Goa 358
Gujarat 8,020 8,800 25 288
EREARKINAH
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State/UTs Solar Wind Small hydro Biomass
Chhattisgarh 1,783 25
Madhya Pradesh 5,675 6,200 25 118
Mabharashtra 11,926 7,600 50 2,469
D. & N. Haveli 449
Daman & Diu 199
Western Region 28,410 22,600 125 2,875
Andhra Pradesh 9,834 8,100 543
Telangana 2,000
Karnataka 5,697 6,200 1,500 1,420
Kerala 1,870 100
Tamil Nadu 8,884 11,900 75 649
Puducherry 246
Southern Region 26,531 28,200 1,675 2,612
Bihar 2,493 25 244
Jharkhand 1,995 10
Orissa 2,377
West Bengal 5,336 50
Sikkim 36 50
Eastern Region 12,237 135 244
Assam 663 25
Manipur 105
Meghalaya 161 50
Nagaland 61 15
Tripura 105
Arunachal Pradesh 39 500
Mizoram 72 25
North Eastern Region 1,205 615
Andaman & Nicobar Islands 27
Lakshadweep 4
Other ( New States) 600 120
All India 99,533 60,000 5,000 10,000

source: Tentative State-wise break-up of Renewable Power target to be achieved by the year 2022, MNRE?’
(Appendix 2-101)

AR R X —EAZHEET 5 72D12, 2009 42> 5 Feed in Tariff (FIT), F£72 2010 15
Renewable Power Obligation (RPO) 73— DN Tl E - 72, & 5122016 4F 1 HIZLET S 4172 National
Tariff Policy CTiZ 2022 4FF TIZT X TOIMIZ RPO Z#EH AT 5 Z ENRF|HET Bz, 51T,
National Tariff Policy 2016 T, JMIZxt U THiG AFLZ a8 U CHAWRET 2L X —B ) DA 21T
W BIEME ARV K IEICHERFT S 2 L A BE LTV D, PRI KBS AFLMRS OE R % 773,
k& R MEAIC D D,

7B, T REEIEE LT, 2016 4 10 A, Goyal FE ) KEIIMEKRFEE DN TV - HABR
~DIKIIFEE ERRPE 25 MW) ZHLY [k, KHEIK I3 E %2 FABRICHA AN S HE R %2 R
L7z, ZHICE Y 2022 FEHAEIR 175GW ERIZE T 51F5, & HICHEMEE 230GW (25| 7]

3% http://mnre.gov.in/file-manager/UserFiles/ Tentative-State-wise-break-up-of-Renewable-Power-by-2022.pdf
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REL LTWD, ZDHEHT, AR BIEOEM T TR BkFEELGTKRIFEEFHKIC

TIEHAEEREASOEER (RPO, Tariff regulations BT, FHABRSOIERFIER Y — 7\)
FOMWM R AIEE L 72> TS D Alfett, MBUFEBI OB KEE L2 GL AR ~DBELZ MmO 2R %
W CTEDRbOE LT, HHTREEBEZOND, Y

source: MNRE
Figure 2.4.1-1 Trend analysis for solar bid results (2010-2016)

mm$7ﬂ\Mfﬂﬁiﬂ%i%»%~@%ﬂ%%ﬁéﬁét . INEBEES O RPO A
KNZ A &4~ LTz, RPO XK & KESEUAMT 3T BT, ﬁa*/\ﬁmﬁ%@ HAEEI3E 2 DM
D SERC IZL > THRESNS,

Table 2.4.1-2 RPO Trajectory recommended by MoP

Energy 2016-17 2017-18 2018-19
Non-solar 8.75% 9.50% 10.25%
Solar 2.75% 4.75% 6.75%
Total 11.50% 14.25% 17.00%

source: The Economic Times, 27 July 2016*'

%% £ TIZ, National Tariff Policy 2006 MO EZIEAS 2011 4E(21TH7=FE, SERCs (2 K00 RPO
PR ORREDN RO b, THUTKEGIED RPO HhEE% 2012 0D 0.25%70° 5 2022 F121E 3%I125]
T EFLZEAEKL T, FRISYFEFOMBIKESE RPO LR HIEART, Ziid MNRE 23
SERCs Order on RPO Regulations Z#4£0H 724 D ThH 5, Lo L0 2016 4£7 HIZ RPO A R
FTAUNREE EF BTS2, 2016 45 11 AR THBIO BEEIZAE STV,

40 £ 5# news, 1] % 1E energy live news,
http://www.energylivenews.com/2016/10/24/india-to-classify-large-hydro-as-renewables-to-meet-green-targets/

41
http://economictimes.indiatimes.com/industry/energy/power/power-ministry-sets-green-energy-target-for-state-discoms/artic
leshow/53407454.cms
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Table 2.4.1-3 State-wise Solar RPO targets

States 2011-12 | 2012-13 | 2013-14 | 2014-15 | 2015-16 | 2016-17 | 2017-18 | 2018-19 | 2019-20 | 2020-21 | 2021-22
Andra Pradesh 0.25%| 025%| 0.25%]| 0.25%| 0.25%| 0.25%
Arunachal Pradesh Not regulation issued for RPO by the Power Department
Assam 0.10%| 0.15%| 0.20%| 0.25%
Bihar 0.25%| 0.25%| 0.50%| 0.75%]| 1.00%| 1.25%] 1.50%| 1.75%| 2.00%| 2.50%| 3.00%
Chhattisgarh 0.25%]  0.50%
Delhi 0.10%| 0.15%| 0.20%| 0.25%| 0.30%| 0.35%
JERC (Goa & UT) 0.30%| 0.40%
Gujarat 0.50%| 1.00%
Haryana 0.00%| 0.05%]| 0.75%
Himachal Pradesh 0.01%| 025%| 0.25%]| 0.25%| 025%| 0.25%| 0.50%| 0.75%| 1.00%| 2.00%| 3.00%
Jammu and Kashmir 0.10%]| 0.25%
Jharkhand 0.50%| 1.00%
Karnataka 0.25%
Kerala 0.25%| 0.25%| 025%| 0.25%]| 0.25%| 0.25%]| 0.25%| 025%| 0.25%| 0.25%| 0.25%
Madhya Pradesh 0.40%| 0.60%| 0.80%| 1.00%
Maharashtra 0.25%| 0.25%| 0.50%]| 0.50%| 0.50%
Manipur 0.25%| 0.25%
Mizoram 0.25%| 0.25%
Meghalaya 0.30%| 0.40%
Nagaland 0.25%| 0.25%
Orissa 0.10%| 0.15%| 020%| 0.25%| 0.30%
Punjab 0.03%| 0.07%| 0.13%]| 0.19%
Rajasthan 0.50%] 0.75%| 1.00%
Sikkim Not regulation issued for RPO by the Power Department
Tamil Nadu 0.05%
Tripura 0.10%| 0.10%
Uttarakhand 0.03%| 0.05%
Uttar Pradesh 0.50%| 1.00%
West Bengal 0.25%| 0.30%| 0.40%| 0.50%| 0.60%

source: MNRE*
KEGYEIZES LT, 2008 -0 National Action Plan on Climate Change (235X | Jawaharlal Nehru
National Solar Mission (JNNSM) 7% 2010 4E7> G468 4172, INNSM T, 2022 4 F TITE LR
7220 GW D7V v REEGERIGCHEFERES) HAERDSERE STz, 21 M 33 DTl R IG 5 FE R A3 dkak
S, 2016 4 3 HRERFROFEERE 11T 19.9GW I LTz,

2015 4F 1 H . Modi BHIZ KB EFERES 100GW 2R TH EFKFE LT~ ZNE25%17 T MNRE
132016 -4 AIZFEERNOBEAZLUTO EBVERE LT,

Table 2.4.1-4 Year wise and cumulative target of Grid connected Solar power

SI. No. Year Yearly Target (MW) Cumulative Target (MW)

1 2015-16 2,000 5,000

2 2016-17 12,000 17,000
3 2017-18 15,000 32,000
4 2018-19 16,000 48,000
5 2019-20 17,000 65,000
6 2020-21 17,500 82,500
7 2021-22 17,500 100,000

source: Office Memorandum, 6™ April 2016, MNRE*

422016 4£ 11 H 8 H 7 7 & A http://mnre.gov.in/file-manager/UserFiles/Solar%20RPO/state-wise-solar-RPO-targets.pdf
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AV RTIEHAERRBBRERNIORER 2T 2 HD TWHLIONREASITHD, 12 Fix 1990 F
LLE2 5 A FBOMM 240 Tz, BUEDOIERENIL 27 GW 22 ¥, hE, KE, Fo Y
[ZIRWNTHEFUERS 4 62 & 72 5 TUN 5, 2000 4F £ TICRE SN2 B # — B 0% < 1XRES) 25 500 kW
Kiili T, B ZRNVF—DRT v LREWITICRIE SNz, Z—E 500 kW L FOH D
7% 3,000 MW BIZk S EHEE SN TWD, A= 32 F—&IROHEEAH 21T 5 720121,
Repowering 32 LEN H D,

MNRE (%2016 ££ 8 /] {Z Policy for Repowering of the Wind Power Projects & 3% L 7= *°, Repowering
Policy ® HHYIZ, JE) =L ¥ —& O feiiE H 22 L, Repowering D72 OD T L— LT — 7
ERETHI LD D,

F9°, ESIFEERES) 1 MW LL T 2% Repowering Policy DX 5 & 72 5.,
AT 47U TOLEY,
v' Repowering 7’12 ¥ =~ K D72 ¥|Z, Indian Renewable Energy Development Agency (IREDA)

IZ. IREDA @&+ 2HHANBE 70y =7 MIEMAFRER U X— Mflizinz <,
0.25%LL LD Y _X— F 2275,

v OB NEET Y = l\ JEH SN D ETOME - &l b4z, —ERMHFEDOTT
Repowering 7' 2 ¥ =7 MIbi#EHAT 5,

INBLFEZSFE2 PPA IC K D BB 2 A L TV 5555 Repowering RiTDEIT 3 4[] 0O 1538 HE EAH
YR EEITHAT PPA & |—Jﬂ<1¢fﬁ§7\ B EEIIAESMTICX 5 Repowering 7’123 = 7 [i&
HRBAAGIS S CINIZ I & 5 Feed-in-Tariff (FIT) THEA & T 5, 3HA~DEELHRETH D,

242 KBEBEZESEREADEE

A > R® Grid Code % 2014 4EICEIE S, JEIE AL FAED 49.90~50.05Hz (i S iz, Lo
L. TRUZRT EOICEENOTEREL TV D Z ERZW,

43

http://mnre.gov.in/file-manager/UserFiles/OM-year-wise-cumulative-target-for-100000M W-grid-connected-SP-project.pdf
426,867 MW as of March, 2016 (CEA)
4 Policy for Repowering of the Wind Power Projects, MNRE, 5th Aug., 2016 (Appendix 2-105)
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source: NLDC  (Appendix 2-106)
Figure 2.4.2-1 National Grid Frequency Profile for 29" August 2016

Flo. FTRITRTEIZ 1 BOFTRR L B/NFEDOENLRL TN D,

source: Flexibility Requirement in Indian Power System, POSOCO, January 2016 (Appendix2-107)
Figure 2.4.2-2  All India maximum, minimum and average demand met

A2 R 2022 FEE £ CICHEMRED RV —REL 175GWEHATHHEEZREL TS, H
ERR T VAT v 7 TIEKRENDS =T 57%, JBITD Y = T 5 34%, Z D 2 DDOEE A
BET XL F—IENHIED 90%% 58 5,

A 2 F®D Grid Code 133 AT L DAL —Z — |2 K56 & B 1% Must Run BBJE & L TERBREL
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DANDE I EBEL TWDHNR, ZIUTHESMAN 2o HAEBROREEES THI LT SLDC IZ
%%X&Vn~w%%m¢étw®&§4/?/747%ﬁ<Lfbi9$ CENDH LD L
HENTHE Y, L, KEEREEORE AR BEABRENS Y v R~OE R
MNTEF, BETERWT—ADBEIZ ?Elﬁﬁéh“(b‘éo ?EEU_ X% &, Tamil Nadu N CTlidimZs,
HEBE— I RHCENEEO v MPMTONTEZ ENH L, 2016 4 7 A, KB TIEWOH T
50-100 %DHETH v k™ ThiE Y,

WoBIZ L2 &, HWHBUFIEIHAETRI LT —HKEL LVEFEEOCH LI D LT R v
TLD—BRT, Ny T V=2 - KGR EDO AMLEWD THEMT D, 7V —2 s R /LF— -
7uYx FOF{THEEIT&H % Solar Energy Corp. of India (SECI) 7% Andhra Pradesh /Il & Karnataka
T 300 MW DAFLZEAT 5 IRHEAY 2016 427 A 20 A fHF O HOTEH I Bk Sz ¥,

—J5. BIOHIEIC L B & HWIBUFIZA > F4e21T 10 GW ORI BRN 2% E T D rHHE TH
é&(mA®maﬁﬁﬁ%747umot Y BB 2L X —REERKREHT S
DIZ, BKBEBEANI KGR EL T CRESND TETHDL AL, KR ET 1
v:?ki%*ﬂ@ Iy N7y 7ansd, ZHUCkb, KR EEIZRTET 57200
Ny T U—=NARELRD, KB EBN IR T 22O F UL AT« Ny T J—%Aff
MT 5L, EIEEIEK 10 INR / kWh ERT 5, —F, SKBEETHIUIEI SO LA
0.30-0.40 INR/ kWh |29 X721, Z/KBEIIE 2 A N CHAEMREZ RV F—RKELZHEO LN
7y ROREEMRTHZ LN TE D,

TN 2A v RO e AR & KEGEIRED 20 GW BEA SN HADTRL v 7« J1—
T H T,

46 This connects to the introduction of “Model Regulations on Forecasting, Scheduling and Deviation Settlement of Wind
and Solar Generating Stations at the State level”, 2015, CERC, which mandates the submissions of day ahead generators
projections.

47 PV-Tech, 26" July 2016 http://www.pv-tech.org/news/indian-solar-facing-first-curtailments-in-tamil-nadu

8 Bloomberg, 22th July 2016
http://www.bloomberg.com/news/articles/2016-07-22/india-seeks-bids-for-300-megawatt-of-solar-projects-with-storage
49 Clean Technica, 31th August 2016

https://cleantechnica.com/2016/08/3 1/india-plans-set-10-gw-solar-based-pumped-hydro-storage-capacity/
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source: Large Scale Integration of Renewables, August 2015, POSOCO(Appendix2-111)
Figure 2.4.2-3  All India Typical Load Curve

source: Large Scale Integration of Renewables, August 2015, POSOCO (Appendix2-111)
Figure 2.4.2-4 Expected All India Duck Curve
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source: Flexibility Requirement in Indian Power System, POSOCO, January 2016(Appendix2-107)
Figure 2.4.2-5 All India Demand Met and Thermal Generation

Figure 2.4.2-5 1%, 4> KD 201547 A 29 HOFEMHBE R LIZbDOTHD, BEREOY HIC
WEOE—I NN, AGITITHFICOTREOE = BNELND,

FEEDOEMEINE  (Inertial response) . 1 R T /15 (Primary response, W /3 F—7 U —7 7
2 3 ). Automatic Generation Control (AGC), Quick Ramp Up and Ramp Down #%fi, Turndown
HES). Hrik. & O R 2B SCE T N TR ERMER O FICHE L 2D, Zhb 27U v RIS
VEILHE L2 A MR AE R L2 IR L T RiT i b7aun,

TLRIEYT A OREZA SIA L —2 g COBBBREIC K > TREMENEZR D, iz
X, o R ENLE BN U IR RS KOV 2 IR TR NGB O MmN LB & 72 5, EIRE
NEEN G EALCTH Y | day ahead ~IRFREJ AL THIEI7 L X L BV 7 4 R TR I W &2 B,

243 HAEHABER - EHFROLEN

A ¥ RBUMNIE 2022 /- £ TICHARTRE= XL X —3ERE ) 175GW ZBINT 5 &\ ) By 72 B
EAERELTND, BUFIZETESAEZY TV HDE, AT L —REBOMRE L RKERE
DM TH 5, FAARET R/ F— i%ﬁwL@ﬁF#m< TARSCEH I 2 B L, 1
AFRET XL X —RENRRICER L, BETH ERMBITITT ) v ROREENIEDID Z
Ll s,

R L LT, A EPR (spinning reserve) D&ER & KB/ EE JIRTRA 8 5.,
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KBTI R S AUE, FREMRORERH OX—2 0 — REZB PRI L VT X,
BT AUTR W, ENEMETE 2, £, AMICERT ERaXA o7 v T Y — - —
ERIZH 72 0  ARRIEERIC S 72D, KRPUEE IR ITR EEITISO MM - TR % 32
BT 52105, KEBITHRIEIEMO C— 7 BRI OMEMEZHS T 2 LN TE 508,
HEOBEEHZ LWV LV L, VAT AOFBEGIZESNY TOENTWD,

244 AFHEEED. EHREICEN-EKRE

LKFEEIX, AR OIEREEIEE () AhiuX, EOHEREJIC LR e T 2B
59, BRI RS PR G & WV o Te A RTRE T L X — G RO L DI, Bk I EITIE
BOBMENT AT HHOLE LTIEREAEL, BAINDLTHA O, [FAERIC, SkKREEILTHE
DD IRNRRHZ, ZBEVENC LD RIE T Tl 5K E Bk As B, ©— 2 RIERNT 5
ZENTED, BAREEOZDOMOFEE LT, 7 v FRNTEROAMEMI LT H7-0HD
A ERARE, THAOZESSEL 220D D, GAKRBEITREMICEIZZIT) 221280,
WREE 2 KIRICEIK CE DATREMEN B D, BUE, BKEEOFIHNLZ Y v RN TORAERRET XL
XF—REOW K EIKGFT 2720, B/KBEEAT— AL HREBMEITIFRRBICEE ST
[AYAJAN

BIE, GFMIEERT) 4,786 MW, 9 DOPPKBERMNEAINTND, 9 b, GFlFEERT
2,600 MW, 5 IFT D77 > R B EKE— R THIEEZ 1T 5 TV 5, Purulia, Kadamparai, Ghatghar,
Srisailam 33 JXU" Bhira #/KBEEFIVBE T TH L, T D DOHFTH —EITREME) - (51820 kK
LTWb,

Table 2.4.4-1 List of PSP in India

S. | Name of Project/ Installed Capacity Pumping Reason for not working in
No. | State No. of Units Total Mode Pumping mode
x MW (MW) Operation

1 Kadana St. I&II 2x60+2x60 240 Not working Due to vibration
Gujarat problem

2 | Nagarjuna Sagar 7x100.80 705.6 Not working Tail pool dam under
Andra Pradesh construction

3 | Kadamparai 4x100 400 Working -
Tamil Nadu

4 | Panchet Hill 1x40 40 Not working Tail pool dam not
DVC constructed

5 | Bhira 1x150 150 Working -
Maharashtra

6 | Srisailam LBPH 6x150 900 Working -
Andhra Pradesh

7 | Sardar Sarovar 6x200 1,200 Not working Tail pool dam not
Gujarat constructed

8 | Purlia PSS 4x225 900 Working -
West Bengal

9 | Ghtgar 2x125 250 Working -
Mabharashtra

Total 4,785.6

source: Flexibility Requirement in Indian Power System, POSOCO, January 2016(Appendix2-107)
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245 BEOBHVARTL: 7LFLEYTF1OREN

A ROEILAT LTE - B L HIZEBEOICIER L, Hx DB —27 7 EiﬁleWﬁ@n%
GW. FFEREHIE AL TV EFHRENTWVD, TRLX =222 2T 5 & ) i
A > FEURFIE 2022 45 % Tl EET%IXW#~%$%ﬁ1%GW&%OHﬁ%iff“é

@ﬁﬁiwk%%ﬁﬁiﬁﬁﬁf BWUIND 2 ENEL, Bk RBREITRFT D2 2T

o BNVAT DZBEBWTITARM EBEDONT  ALFITHERF SN RITHIE R 6720, *ﬁ\ﬁ
iﬁ%izw%~% EORDUTHEIZE T D, BEORM - RIICK L TEROREE L+~
VXU TICHIESED 2 ERNE LD,

EFE BN — 2 DIEEFT LTI, FOROEHN T AT DEZRINCT D720, EE, &
Hrje, SRfetli, S OIIFEIER T, S X0 bRt (ZvXv 7 VT 1) ZFfghk TZPL
ﬁ@%ﬁwoﬁ%ﬁiﬂ%izw%%‘ﬁ%ﬁbﬂhét (CRHEERPE TN EIc T LR e Y
T4 PR L EMMETH D,

FE & 2SRRI BT AL [/ U 23R8 L7 iuEZe 5720,

Bi/K 38 O F ERE AN
HRIZ X0~ b AR T BT DA
SERC B H#EIZ K 2 /K ) FE R T O R I HER
KT 1HE BT O HR 5y Fn AL
7Yy Ra—RNZE7v el 7o, EREEES] (rampup, rampdown) ZRIHANME
TR VT NREBIINTDHA T 4 T
1 W T /) (primary control) 3 A
T /) (Reserves). Automatic Generation Control (AGC ) B iEE A
Ty 7 = —ERFEOHA, LY RWENTSGRGT
BUEDE R O S E—E ) 7 4 —OdEHE
Low Voltage Ride Through (LVRT : B DO EEME T L TH TE 5 72T MG H ) 2/
BT DIZODOERE) 7e & B & RBEDCENIHEN, 7Y v RLREICH G 2 FridiiBor
DEA
[ Capacity Benefit Margin (CBM) D3 A
o iz 3 L OB HIED T2 OIZMNE RS D
source; Flexibility Requirement in Indian Power System, POSOCO, 2016 (Appendix 2-107)

MNRE (3530, KBRS Z AR RNV X —ICHR DT 55 220 A, NEOKGRZ
Rk HE LTS, MNRE IR (25 MW £T) ORAFEES L, 2022 4E £ TloHA
AIRE T XL —3HE 175 GW &5 BEELISMZ  KRBUEK ) 212 T 2022 4 % TIZHAATRE= 1
JLX—REHE 230 GW R E A & 2 T D, BUNOHAATRE= 1L F —{2E3K (# 21X RPO, RGO) .
FREFHATMRET RAX—I2kT 55 (FlZ1E NCEF) EWoiadf T 4 7k, KI3EE
TVl MeXETHIEICRDLETRALTWS,

FHEE X 2016 423 H BT 12 IR 5 DAFRRHENZ ST DK 138 E BEE 10,897 MW D H 5
4371 MW 2SR E %bé%ﬁ&f%é&ﬁ¢btomﬁ®ﬁz IIAKIIFEE S0 =7 M
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(¢ SIASTS Y (R

246  BIKFEIZESE L 1= CERC DORH
ARTETIL. KB EIZEE TS CERC O notification 38 L OB HE 45 LA — N & 42T 5,

(1) FEIkHE

CERC (12014 422 A 21 H. 2014 4= 4 A75 2019 4F 3 H £ COENEG ORI A FIELED -
Notification [Terms and Conditions of Tariff Regulations, 2014 (Appendix 2-113) Z# %% L7=, #H/K
JE%D energy charge [ZLA T D X S ITED SN TWD ', SKFEEAAR L 2 2 - & — KD energy
charge |3 I 21l \—E&Tféﬂf‘/‘

MDA IS S o TEDE K L TUEIEAL B 3L 4L 5 energy charge 13,
1 22 A O EFTEEN N — A T Rt A B2 5B Tl 6 EHIkE < A B 5720
CHERESNDEND 15%% 77 A LT, FHF v — U8 Paise 200 kWh D7 F v hL— b
2%,
CERC /£ 2015412 A 4 H, [Terms and Conditions of Tariff Regulations, 2014] D% 1 [FIELIFE%
%3 L7z (Appendix 2-114), #5/K3EE D energy charge (2T 5 SRIEDO AT X720,

MoP 1% 2016 4+ 1 A 28 H | Tariff Policy %63 L 7=, #E2%[2.2.6 FZ#E JJBEUR : Tariff Policy |
B,

() FAEATRE L X —3 E R4

CERCIH201242 H 6 H, 20124E4 H 1 Hinb a3y hr— L E3 L v = —HlH 5 F0 L
Al HE = RV X — I E R O B R F1E % E ® 72 notification [ Terms and Conditions for Tariff
determination from Renewable Energy Sources Regulations, 2012 | (Appendix 2-115) #=¥F£ L7=,
FEIHIE &b ED b TN D

CERC (% ['Terms and Conditions for Tariff determination from Renewable Energy Sources Regulations |
D 1 [\ IFE(Appendix 2-116) % 2014 423 A 18 HIZ, # 2 [FIZLIE(Appendix 2-117) % 2015 4F 1
A 5 BT, % 3 FIIE(Appendix 2-118) % 20154F7 A 10 HIZHER LT, T b DOWIEF A 4
YAREDOAANDORBELTHDH, 20154 10 A 7 HIZHER IIT2H 4 [FE(Appendix 2-119)

TlE, BIRRBEFEM R E BN S 4172,2016 4F 3 H 30 BIZHER S 4725 5 [MISUE(Appendix 2-120)
TILKREGHE (PV) @ = b a— VIR (2016 42) @ Operation and Maintenance (O&M)
e 2NEER S Tz,

%% Indian Express, Oct. 8 2016 72 &,
8http://indianexpress.com/article/india/india-news-india/government-to-come-up-with-pro-active-hydro-power-policy-piyus
h-goyal-3072024/

31 (3), 32. Pumped Storage Hydro Generating Stations:
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(3) MAFRE= R X —iEE

CERC 132010 = 1 H 14 H, BERRET R /LF—iEFEDFIT 4 E D7 notification [Terms and
Conditions for recognition and issuance of Renewable Energy Certificate for Renewable Energy
Generation Regulations, 2010 (Appendix 2-121) %53 L7z, Z{THBES (CERC), 73U — X
B, RS, BEET (BAMGIED . ik, AR, Bek ERRES TV S,

[Terms and Conditions for recognition and issuance of Renewable Energy Certificate for Renewable
Energy Generation Regulations] 1% 2016 43 H £ TIZ 4 [l E STV % (Appendix 2-122~125),
20154 6 H 26 HITILE 5 FIKIEIZRI 9 % Draft Notification (Appendix 2-126) 23363 S 172,

(4) Grid Code

CERC 13 2010 4 4 A 28 HICHIFEE T 2T KTHfe T 5 B HIIkt§ 2 Hfry . pH2ERY
JL—/V% 1 DITFE & 7z notification [Indian Electricity Grid Code Regulations, 2010] (Appendix
2-127) BFER LT, BT _REFERBOBEEZHE L T\ D, E72BRERHE SN BELLT
(2725725 BIT, SLDC & 7o (3Rl 2 AL A 2 8 B3 T 5. Grid Code 13 2016 4 4 H
FTIZ 4 [AIE S AU TH Y (Appendix 128~131), B5F§ X B EOMEN BRI £ > T /=,

2016 4F 4 A 6 BIZHEFE SN T25H 4 [HEIE(Appendix 2-131) Tl INE S HERE 9 2 B FEUR K
15 E AT O HEATRI AR TE L 2 B ERE ST D 55%IZHE L T\ 5,

Grid Code IZFFICSF A RN & BN B O FREMERE & TN 2B 2B OXISITENREICERZ I LT
Do —H. JEEEOBRBIE Z 520K 512 L, Deviation ZWUNT A HiHA W =A L E LTK
H|ZFLHE T2 DSM 23 %,

(5) Deviation Settlement Mechanism (DSM)

2027 H30HE31 HIZZY y ROLOM@REISIEHULIZEY A > RRIFENBEAE LT,
AV RITIFBENRROINEBAREIONBHY, ZHBMN UL ZhL—FT 47« 7T vk
TA—LELTHRHL TV, ZOZENEBRBOREREGHZGISHIL, 7Yy REARR

EIZL TV, A v RKIEEEZZIT T, CEA ICHRE SNIZRERITLTOWME 2 BUFIZHEH L
77

JERE AL OWE L 50 Hz 12D TEL LR T U e 5780,
Ul A 71 = A L% 0@ U7 JE R BCE BUIERE YT, TMER, 7o v 7 U — - —E R X
0 R A E BT RE TH D,

ZOWEEEZIT T H7212 DSM 23813% S 41, CERC 1% 2014 4 1 A 7 H IZ notification Deviation
Settlement Mechanism and related matters Regulations, 2014 ] (Appendix 2-134) Z%#& L7=, Ul 5
EESNIZERRIUTOLIRbOTHS ¥,

52 Energy Sector News & Information
http://www.energysector.in/power-news/cerc-regulation-deviation-settlement-mechanism-and-related-matters
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JER DM & — N &2 HER,
PERITIEANFETNLBIHNCHIRR DS Ze v o 7oy, FEE - MEAE & ICEMHIRA T H i
7o
Administrative Price Mechanism (APM) |2 CTERENZ T 23 EH O LR L — F3g[& T
Foni,
B2 F v —,

2015 4F 8 H 7 HIZHEFR S5 2 [RIUUE  (Appendix 2-136) TIFFITLL FOEHE R 2 Sz,

NG T D EB AP RE= R L X —IE (B & KE5E) 128 deviation charge 2354
INDZ LT olc, SBREBIFETEATLIEHHAERETRLF—FHEFEE (XX
JNAMIERS ZRTER & 47 2) 1 LERNCEMAEHSREZIIR L TB Z LR TH D,
A EE Tl eS|, BAHEDORENH 5 R 270 CERC IR TimEE &R &
L7z,

LDC (338 St EEEARIC LV ERE 2 MBS 2, 2L, BBMEDIET LITE§
L7350 LDC 2N FEREH TR G2, Fidl35% 5,

2016 -5 A 6 HIZHF I 725 3 [FIIE (Appendix 2-137) TIELA T OZEE N 72 ST,

A& KB E AR LT RERS 1,000 MW DL EZRAT 2%, BizlcfEbniz
Renewable Rich State &9 EFRITHEIND Z LT o7z, HEYT KRB 2 LB 5L AT
RET XL X —REOMBEELHAT L2 L1TH D,

Renewable Rich State TOMLE S 4172 5 EHIIBR 2 1 F 7213 T\l > 72355 @ Deviation and
Additional Charges DR J71E1T, availability 2> 6 O TEBER D T2 <, MW I T
AETLZENHEIN TN D,

6 TrvFV—-H—t2R

CERC (% 2013 4F- 4 H|Z staff paper [Introduction of Ancillary Services in Indian Electricity Market |
(Appendix 2-138) A %3, 20154F 5 H 1 HIZ draft notification [Draft Ancillary Services Operations
Regulations, 2015] (Appendix 2-139) # %3, 2015 4= 8 A 13 HIZ notification [Ancillary Services
Operations Regulations, 2015 | (Appendix 2-140) % %£3%,2015 49 A 17 H(Z[Framework on Ancillary
Services Operations Regulations 2015: Statement of Reasons| (Appendix 2-141) Z#=¥§3 L7z, NLDC
£ 2016 4= 3 H. [Ancillary Services Operations Regulations, 2015] DOHLEIZHS X [Detailed
Procedure For Ancillary Services Operations| (Appendix 2-142) %53 L7=,

vV T3 — = RHNIMEEE 2 G & U, XEME O JE G, RMEREE A A
e LTWnd,

v JIFEFEFERTA Reserves Regulation Ancillary Services Provider (RRAS)) & L T, RLDC &4
\ZHE D E B O (regulation up/down) (2T 5, RRAS (Ff8H | BEEF v — .
EETF v —, TOMBIE I NT-TF ¥ — T D:FHl % Regional Power Committee (RPC) |
R, #EEXZT D,

v AT RALX—EBIRITH T RRAS BB E 72> TWA A, BIIE DSM #ill CRETFHIETT 5
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BHEA D Z L HIERI A LT RRAS AT &G 2|45,

v’ BURIT tertiary frequency control DA% 2 8LE Td ¥ | primary, secondary control (IRf
WM F & L7=, CERC L2017 AT secondary control (AGC) HA L HIE L 703 /[ RED %]
b,

v" Regulation up service (ZIFZEB)F ¥ — 2 L [HETF v — V033 FA DAL, down service [ZITZH)
Fx— /@@ﬁ‘iﬂxbhé 73, regulation down service D355 RRAS X 75% D EEF v — 7
% DSM Pool (24T 5,

vV BKEEBEBOR T = RTOT T Y —EHERCFAWT [Terms and Conditions of
Tariff Regulations, 2014] L7272 <, EEHIGT DT ¥ —VHENR RV TH 5,

v 2016 fF 4 A& R CTHiATT 5, 4% CERC L LTIE, 7oy 7V — - Fr—VF7 v
TV —hGIIBATT HRELE XL TS, 7272 L, RPC M IEIZHE - I TX 5 D),
RLDC 2N IEICEIE « B TE 2 O K D,

(7) AR B

CERC /% 2015 4% 10 A 13 H. Order [Roadmap to operationalise Reserves in the country | (Appendix
24%)%ﬁbt@m%ﬁ:XAi5%&%ﬂ%ﬁé%%ﬁ%otﬁﬁ%®%yﬂiyx@ﬁﬁ
TIXh AR e <. AT ERNTREOEZIII IS T 27202 IInEE L8k L TV %, National
Electrlclty Policy (NEP) 1345 T 71 & 2B 1T, EZE L~LT 2012 £ E TIZ 5% E L HHE L
TW5, L L, HFE L~V TOPRRE L OAMFREERIZEI L Thavy, 207, CERC
XA EE IR O BN - PERRREZ AT 2 BB TR L, ZEST 20154 9 HIZHE
EEERR LT, REEOMEIILLTO LB,
7V REFEAADT-OIZIL, ARHEERDPLETH D | KB 2 T /) (Secondary
reserves) & HURKNIZE AT D LEERH 5,
N ENZ, 3T /) (Tertiary reserves) Z NN D RKFEEFTDEES) D FAK 50% % £F-O 4%
ERdH D,
Primary reserves & Secondary reserves D &E(ILL T D L B0,

Table 2.4.6-1 Required Primary and Secondary reserves

Region Primary reserves Secondary reserves
All India 4,000 MW
Southern 1,000 MW
Western 800 MW
Northern 800 MW
Eastern 660 MW
North-Eastern 363 MW
Total 4,000 MW 3,600 MW (approx.)

source: Roadmap to operationalise Reserves in the country, CERC (Appendix 2-143)

Secondary control @ Automatic Generation Control (AGC) % 201744 H 1 H2HEHAT 5
FREELL,
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AT EIR 2N E A S Ui, T Ancillary Services Operations Regulations, 2015 [d2¢1E &
NLMEND D,

ZEREROWEEE=ZIT T, CERCIX2016 44 A 1 A5 1 /], CERC 23Kl 4 5 EHTIC
XL CAMMEEROEAZED D, ZD7D) \ﬁM$ﬁ®¢&%Numu@&m0Lmbko
Secondary reserve & 42 C DIBRFUTHAT 5720121, BEFIMICIITS N ME L 70D & LT,
NLDC/ POSOCO (Z A i BIRTTHO 7 L— LT — 7@@% Uiz,

(8) FAFRE= /L X —FEE TH

CERC % 2015 4=, Forum of Regulators [1]{F(Z [Model Regulations on Forecasting, Scheduling and
Deviation Settlement of Wind and Solar Generating Stations at the State level, 2015] (Appendix 2-144)
ZAER L7z, deviation charge °RA M HFEE IR 72 EIZBHT 2B OE X TH 5,

EENFAEFRET XL X —FEBIIRT DA T ZHIEHBERH D | %@Jﬁiﬂﬁgi*
VX —FEHEFEF T day ahead, week ahead DFE TR AT 2R E L H O, THEIC
% 8% deviation commercial impact [XFHEHENHE I,

day ahead Z8FE T7iE & EEEOFEOTHEIK L CTRET v — %73, under injection |21
RIS T BEA~T LT 1 | injection |ZIXTRHEIC BAEER 22 BHEBI & 720> TV D,

T D MESLDC T 9, & LFERIZT — VIR AE U4 121%, SLDC i% PSDF
R NCEF & W o 7z [EHF e &R L TRMOZIT I,

CERC (%2016 4= 2 H 12 H . draft notification Draft Procedure for Implementation of the Framework
on Forecasting, Scheduling and Imbalance Handling for Renewable Energy (RE) Generating Stations on
Wind and Solar Energy at Inter-State Level ] (Appendix 2-145) % %3 L 7=, A FTRET R L ¥ —
TENPNRERD DT, BEIFAFHET RV X —3EHEH T day ahead DFFEE T & $2H T
% FH % H 9, Deviation charge D 3CfAV & SZFHIZHIIE DSM 7' — /L2 18 U TR 3L 5D,

9) &\

CERC (£ 20104 1 H 20 H. notification [Power Market Regulations, 2010 (Appendix 2-146) %
FFR LI, JEHEIGI B LOENBGIFNC X 2B IRGIOFHE L HE LD TH D, B
SlOMET 12.2.8 T JJBUR : Short-term Power Market| % [,

2014 4 4 A 3 HIZH 1 [BIIE(Appendix 2-147) 23383 S iz, BRSO %& BIZA Tl
T bR EHEL TS,

CERC [Z, DSM & X UESF§ & RO H TN D T & 231 T SR D4t
FE a2 EHAE LT, 2014 4 7 AT staff paper Extended Market Session on Power Exchanges |
(Appendix 2-148) #FFR L, BFRENO I AL FRE R A2 KD, Staff paper (2T HATES
B STz, = A M ER, 7 U 7% 4 &2, CERC X 2015 424 H 8 HIZ order [Extended
Market Session on Power Exchanges| (Appendix 2-149) ZH L. SAEEIATIC, BSIRFRER % 5K
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Wiz, A2 RO 2 >DOESEHIFTE CERC @ order [IZ3-3% | 201547 H 20 A5 Hs [ e[ %
IEE L7,

CERC [3H5 | FERIEEBAAN D 6 7 A D L B = — %47\, [Review of the Functioning of Round
the Clock Intraday/Contingency Market (Extended Market Session) on Power Exchanges] (Appendix
2-150) i L7z, FHRIZ2 >OENEGIFNZE T 5 lntra-day] 35 KT [Day Ahead Contingency
Contracts| THUG| SN2 ED AR, 2014 457 H 705 2015 4 1 H ORICHGI S BEOH
F113 45324 GWh, —75, 2015 4E 7 H 75 2016 42 1 H ORICHGG] Sz &OEFHT 431.06 GWh
~& 5% LT,

Table 2.4.6-2 Volume of Electricity Transacted through Intra-day and Day Ahead Contingency
Contracts in Power Exchanges

Power Excahnge Volume of Jul. 14 to Jan. 15 Volume of Jul. 15 to Jan. 16

(GWh) (GWh)

IEX 120.51 159.13

% increase - 32%

PXIL 332.74 271.93

% increase - -18%

Total 453.24 431.06

% increase - -5%

source: Review of the Functioning of Round the Clock Intraday/Contingency Market (Extended Market Session)
on Power Exchanges, CERC (Appendix2-150)

TRIZ 2 DOBIWSIFTIZEHBWT, 2015 4 7 A7 6 2016 4 1 H DI Normal Hours] &

[Extended Hours | CTH5| S 72 &% 7”7, [Normal Hours | THUS | 72 & DA EHZE 150.18 GWh,
—74 . TExtended Hours| THS| &7z BEDAFHE 280.89 GWh T -7z, Normal Hours] D/ =
7 13 35%, [Extended Hours| D =7 7 65%& 72 -7,

Table 2.4.6-3 Volume of Electricity Transacted through intra-day and Day Ahead Contingency
contracts during Normal Hours and Extended Hours in Power Exchanges, July 2015 to January

2016
Power Exchange Volume in Normal Volume in Extended Total

Hours (GWh) Hours (GWh) (GWh)
IEX 102.14 56.99 159.13
% to total 64% 36%
PXIL 48.04 223.90 271.93
% to total 18% 82%
Total of IEX and PXIL 150.18 280.89 431.06
% to total of IEX and PXIL 35% 65%

Note: Extended Hours are trades cleared between 5:00 PM to 10:00 AM Next day

source: Review of the Functioning of Round the Clock Intraday/Contingency Market (Extended Market Session) on Power
Exchanges, CERC(Appendix2-150)
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TFRIZ20154-7 HH25 2016 41 H DI, lntra-day | 35 & U Day Ahead Contingency Contracts |
THG | &7z &) Ok %7777, IEX TiE. Normal Hours] Offfit%73 3.47INR/kWh, [Extended
Hours] DOAfi#% 7% 3.20INR/ kWh Td -7, —F ., PXIL Ti%, [Normal Hours] OAffi#%7A% 2.78 INR/
kWh, [Extended Hours | DAfif%2% 2.67INR/ kWh To > 72,2 DD H5IFT & 412, [Extended Hours |
D7 B MK 7o 72,

Table 2.4.6-4 Price of Electricity Transacted through intra-day and Day Ahead Contingency
contracts during Normal Hours and Extended Hours in Power Exchanges, July 2015 to January

2016
Power Exchange Price in Normal Hours Price in Extended Hours
g (INR/ kWh) (INR/ kWh)
IEX 3.47 3.20
PXIL 2.78 2.67

Note: Extended Hours are trades cleared between 5:00 PM to 10:00 AM Next day

source: Review of the Functioning of Round the Clock Intraday/Contingency Market (Extended Market Session)
on Power Exchanges, CERC (Appendix2-150)

(10) LAR—Fh
1) Large Scale Grid Integration of Renewable Energy Sources - Way Forward (Appendix 2-151)

CEA 732013 & 11 Az, HIHELSN S, A4 > ROEBEFEARRE= R —0 8Lk, Fim
L. HFEONRT o T HEORNRE LD LR— N ThDH, ERESIILLTOEEY,

NT U T \AH®W@&E®Aﬁ@%ET

WG 2 MEaME S 572012, HBET 7 > M 10-15 %D merchant capacity O 24 Z4:
ﬁUyF@Aﬁyvﬁ%ﬁ%M®t I, fERBIREEO 7 LX) 7 45k
SeER) 72 Y — L % i 2 7= Renewable Energy Management Centers (REMCs) DA%
B Z S & T 57201z, B EITFFALL

HEOE=4—BIRT v 77 L —RIZLD7 U v FREAFT— LD EM
FHERRE T R /L X — RGO F 72N T REMC % BT 2 7= 0 DE B /)

2) Ramp Management & Integration of Renewables, 31th January 2014, POSOCO (Appendix 2-152)

2014 = 1 HIZ POSOPCO NENT AT L7 X BV T 4 BLURT7 XY T ¢ Off
EALDOMEZTH LT VBT a v aEB LT D,
SIE LR AR
> AV RBHVAT LD 2HiE
Rl oY Nid
> BT AT E—7 OB, A O ER JOHAERRET L X — SO
> AR B LIS D B2 D
Ramp management

> BAERRET R X —IEEOTIEII BT L RAHIEHE 1 L > TORRE
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TRV TNARENVATLIABLIOTZ7 LX) T 0 Offififb: LT, BIFonTnsE
KFEIL 1245 FFROBH AT L 70F YT 0 OREN] LREFEOEATHS,

3) Flexibility Requirement in Indian Power System (Appendix 2-107)

Tk, ZEHARECRLX—RNRKEIZZ Y v FICHAT DL Z ENTHEENS, NLDC 2
2016 -1 AIZENV AT LOT7 LIV E VT f OB Z ST LI LEAR— R THDH, Kl
ETELBIHENTWD,

4) Large Scale Integration of Renewable Energy, need for balancing, Deviation Settlement

Mechanism (DSM) and associated issues (Appendix 2-153)
MoP @ Technical Committee 7% 2016 4F 4 J (2, ZEHAFRE= 1L X —HAZAF T Y »
ROLENMEZ ST 2 T2 OIS ERIER BRI 215 LIl ETH 5,
RBUB 72 ZE B A AT RE = o1 L 20— B E AN DI [#] deviation Z il FR
NN, N A2 o9, A rTRE = RV ¥ —F8FE A 1T 1T Forecasting, Scheduling and
Imbalance Settlement O]
2017 4 3 A £ TICPiBIMERE - BB SE L7200 2T A Tl
BAMRERT ALY —EROEE RN O DXRER Y R—2Z IV LB
ML TOT TV — - —ERADEADT=DOH|E
BRI LUV SLDC (2T 51T v T OR— + 7 4 U A OLEN:
JABE = > b e = kD v — R YRR O 72 8D D il
TERMFETE, /R BB DSMIZT7 L B Y T 4 2RI D120 DA T 1 THIEE,
PFAAIZ I Flexible Generation Planning 33 & U Flexible Generation Obligation
BABSIFUTIY T8 A Ll 7LF e ) 7 1l Sy 307 il o7
£ 0 RGE 2R B | T s b
2017 43 H £ TICRMEC L W LB GO I 2= —3 a3 v &Kl
FHAEFRET L F — KRHBEAINIZ RS 5 LDC OFE A L
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HE ($2F)

2016 4= 12 A, CEA (2 X Y Draft National Electricity Plan 2016 23317 S 4172 (2016 £ 12 H 7 H
K28 HAF), A Plan TiE, 2022-36 ETOTBETHEALRL T D,

ARG CRFFL T N E FET TRLOE Y,

1) CEA THIIZHES< & BUEGEF OA R K IIFEERIF 2 FRVTIE, 2017-2022 2T
AR KIIEEFEI AT, 202227 M CIIBEICATEERE SN TR Y, Filiamk
FNIARE,

2) RSEEHEHABRIIEELR S LD, 20D, BAREEELIKIIFEEOEAIC
£ % PEAK 77, EMZRHEIE, FAERE ORGMEESND Z LItk b,

A PLAN (Volume I (Generation)) TiXLLFHKANEZFEIRL T3,
1. INTRODUCTION
REVIEW OF CAPACITY ADDITION DURING 12TH FIVE YEAR PLAN (2012-17)
DEMAND SIDE MANAGEMENT , ENERGY EFFIICIENCY AND CONSERVATION
DEMAND PROJECTIONS
GENERATION PLANNING
RENEWABLE ENERGY SOURCES
HYDRO POWER IN INDIA
GAS BASED POWER PLANTS
COAL REQUIREMENT
. KEY INPUTS
. FUND REQUIREMENT
. EMISSIONS FROM POWER SECTOR
. RESEARCH AND DEVELOPMENT IN POWER SECTOR
. HUMAN RESOURCE DEVELOPMENT
. CONCLUSIONS AND RECOMMENDATIONS

A S AN A

e e e
wm A W NN = O

CEA %, X PLAN CTHEHHIE (Highlights) & L TULFZ&EEL T\ 5,

> 2021/22 WD T HIFEE T Peak Demand 235 GW, Energy requirement 1,611 BU (— & ? DSM
NRZHETRE LT —R), ZOTHMEILE 18 1K Electric Power Survey (EPS) 12k L T4 %
17% . 154 % FHELESNIZETH D,

> 2026/27 B D THIFEE L Peak Demand 317 GW. Energy requirement 2,132 BU (— & ? DSM
R ERHEE LIz —R), ZOTFHRMEIZSCIE Y % 18 IR Electric Power Survey (EPS) (2L
TH%20.7% . 213% FHEESNIMETH S,

> 201722 fEIZBAFE SN A EIRIL. GAS — 4,340 MW, /K1) 15,330 MW, Ji+77 -2800 MW,
HAEBR - 115326 MW TH Y . 50,025MW DA K T INBIE RS FIoh A HE2 k4
BHE. 2017-22 FETORBREIL 187,821MW [T KX, ZHLL EORRKIIOFRITRE L
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A

bbb,

2017-22 12 72GW OIS EAR TR I 5,

> 202227 4ECIE, 7] -4,800 MW, /K 7J-12,000 MW, FEFETR 100,000 MW 73 A X 41
5o 2026-27 WM COEBEELERT D L, 202227 ST A IR K 1T 44,085 MW &

A

A, BEIZ 50,025 MW 23BHFE. 2017-22 4RI+ 5 L B2 b b Z L, 2022-27

FICHELE SNOARRIFBEICEZEL TWD 2 LR 5,

> FHAEERIL 202122 FFICHREITED 20.3%., 2026-27 FEI21E 242% % K9 5,

B2, CEA L, KRAFEEOHERBEMEGHEHRL TWD (5 7 %),

> K7

L0,

v

N XX

1L FE0ISRT %8672 ANCILLAARY SERVICE #8e4 4 L CHB Y HEEE L oA
AL TERIE O 2 DB E & BeT-7,

Quick-start capability

Black start capability

Regulation and frequency response
Voltage support

Spinning reserve

> /K3 EIZ. BEST FRIEND OF ELECTRICITY GRID GREeHIFIZ & v KA N),

v

L EmOPFABRELENT BN, B/KEEIL L L7-) 28 E LTH Y RE T
HY . ST UTARHEEE., A B F T ETALERS S,

BAKBBOMERITENENTWDITH00b 5 THIRO TSR E, SIS0 1 ke
L CW e\, TARIFF, 7 7 A T RAEIZHKIZA v F T 252 DM EZ2E TR
HIRESITED DL RETH D,

IKINTFHEEEIR & L COREREA 214 L. PEAK, OFF-PEAK 2% L T#72 %5 TARIFF 3%
LI R&TH S,

HAERROEC . T EBRERA~OERITIE T LIENL, KBTS
TARIFF &5 E}Lf)ﬁ:'%]\ (CAPEX) ZHibrT 2 HLEBET RETHD,
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FIE R

REE

31 IRIGEEEAGIE & ARR

PR FEEFHEICPET 2 REASBEEERICIT, RRARbDONH D5, LLTOHIZINLES,
HTA R A & Bk Z R 5,

311 IREEEZET

A ¥ FIZIIBREE - tERIZBET 5% < DIERBFEET D, T BIEFIE, RETR RGN, 5
kﬁ\m\ﬁ%\ﬁéé%\%ﬁﬁﬁ'ﬁ~XF\i%%&&lﬁ%bfwéoUT®%C%L

T oES LAk E R
Table 3.1.1-1 Environmental legislations in India
Category Name of the legislations
Environment  and | Environmental protection act, 1986
EIA National environment policy,2006
Environmental protection rules, 1986
Environment (Siting for Industrial Projects) Rules, 1999
EIA, environmental impact assessment notification, 1994, 2006
Coastal Regulation Zone (CRZ) Notification 2011
Hazardous Chemical | The Manufacture, Storage, and Import of Hazardous Chemical Rules, 1989
and plastic The Recycled Plastics Manufacture and Usage Rules, 1999
Factories Act,1948
Factories (Amendment) Act, 1987 (Act 20 of 1987))
Explosive act 1884
Noise The Noise Pollution (Regulation and Control) Rules, 2000
Air The Air (Prevention and Control of Pollution) Act, 1981
The Air (Prevention and Control of Pollution) Rules, 1982
Revised National Ambient Air Quality Standards, Notification, 2009
The Air (Prevention and Control of Pollution) (Union Territories) Rules, 1983
Water The Water (Prevention and Control of Pollution) Act, 1974
The Water (Prevention and Control of Pollution) Rules, 1975
The Water (Prevention and Control of Pollution) Cess Act, 1977
The Water (Prevention and Control of Pollution) Cess Rules, 1978
Forest Indian forest Act, 1927
National forest policy, 1988
Forest conservation act, 1980, 1988, etc.
Forest conservation amendment rules, 2004
Forest rights act, 2006
Wildlife Widlife Protection Act 1972
The Wild Life (Protection) Amendment Act, 2002
The wild life (Protection) Rules, 1995
Biological Diversity Act, 2002
Compensation The Right of Fair Compensation and Transparency in Land Acquisition,
Rehabilitation and Resettlement Act, 2013
THE RIGHT TO FAIR COMPENSATION AND TRANSPARENCY IN LAND
ACQUISITION, REHABILITATION AND RESETTLEMENT (AMENDMENT)
SECOND ORDINANCE, 2015
ST/SC The Scheduled Tribes and Other Traditional Forest Dwellers (Recognition of Forest
Rights) Act, 2006
Cultural asset Antikvitis and Art Trejres Act 1972
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Table 3.1.1-2 Relevant Authorities

Name Address Relevant matters

Ministry of Environment, Forests & | Indira Paryavaran Bhavan Environment Clearance,

Climate Change (MoEF & CC) Jorbagh Road Forest Clearance, Wildlife
New Delhi - 110 003 Clearance

Central Pollution Control Board | Parivesh Bhawan, | Pollution

(MOEF) CBD-cum-Office Complex East
Arjun Nagar, DELHI - 110 032

Ministry of Water Resources Shram Shakti Bhavan, Rafi Marg, | Water resources

Sansad Marg Area, New Delhi,
Delhi 110001

The Ministry of Tribal Affairs Ground floor, 'D' wing, Shastri | SC/SC
Bhawan, New Delhi, Delhi 11000

Inland Waterways Authority (Ministry | Head Office, A-13, Sector -1, | Inland waterways
of Shipping) Noida,U.P.

Central Ground Water Board (Ministry | Bhujal Bhawan, NH-IV, Faridabad, | Ground water
of Water Resources, River | 121001
Development and Ganga Rejuvenation)

Archaeological Survey of India (ASI) Janpath, New Delhi - 110011 Archaeology

312 #HKIoPzH FOBREEEFHSE

KT EBEBHREFERDOT- O DBRBHSEEREO N A RT A4 o~ T /VIZITREL 2 DN
HbH, FRENTIET TR, BEHFME., KERELTA RTA v, TA X AS=2T )L,
N RT w7 BREREERITL WS, UTFIicZhnb ) A RERT,

- Guidelines for diversion of forest land for non-forest purposes under the forest conservation act.
(1980)

- GUIDELINES FOR ENVIRONMENTAL IMPACT ASSESSMENT OF RIVER VALLEY
PROJECTS (1985, MOEF)

- HANDBOOK OF Forest (Conservation) Act, 1980 (With Amendments made in 1988), Forest
(Conservation) Rules, 2003 (With Amendments made in 2004), Guidelines & Clarifications (2004,
MOEF)

- Model TOR for Hydropower Projects (2006, MOEF)

- Guidelines for preparation of pre-feasibility report for obtaining prior environmental clearance in
terms of the provisions of EIA notifiaction (2006, MOEF)

- DRAFT Guidance Manual for Environmental Impact Assessment and Clearance of River Valley
Projects (2009, National Environmental Engineering Research Institute (NEERI))

- GUIDELINES FOR PREPARATION OF DETAILED PROJECT REPORT OF IRRIGATION &
MULTIPURPOSE PROJECTS (MINISTRY OF WATER RESOURCES, 2010)

- Guidelines for Formulation of Detailed Project Reports for Hydro Electric Schemes, their
Acceptance and Examination for Concurrence Revision 5.0 (CEA, 2015)

- Best Practices in Hydro Electric Power Generation (CEA, 2016)

BER DT A BT A4 FEEFIT, MERFFRARER P 2LV IR,
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(1) WHHL 72 DFFEA]
WL 72 B[R EEINOC)R

O ARIE(Clearance)ld, FHDEPEIZ L > TERAR D, FAITMRGIERE

(Pre-feasibility stage) Ci, FRIERFEARSCH ORIEEL ENMEIZR D, FEMMRTTERE (Detailed

Project Report) Tld, & 1 AT — T DMK

(CHFERE T LB L R DR 2T,

Table 3.1.2-1 Required Clearance or Certificate

BRETKRR, TOMOFFRANLEL 0D, RE

Certifiiz?el;gzgorting Project stage Laws/ Regulations Condition R}:Z?ﬁgi;ge
Prior Environmental | Pre-Feasibility MOEF Notification | hydroelectric Ministry of
Clearance (Site | Report (PFR) S.O. 1533 (14 | power Environment, Forests
Clearance) September 2006) generation & Climate Change

Category A: | (MoEF & CC) or
>50 MW State Level
Category B: < | Environmental
50 MW > 25 | Impact Assessment
MW Authority (SEIAA)
Village consent or | Between project | Panchayat Scheduled area | State level SC/ST
Consent from Gran Sabha | initiation request | Extension to | more than 50% | Authority
(PIR) and PFR Scheduled  Areas | tribal pop
Act (PESA), 1996
1* stage Forest Clarence DPR Forest conservation | If Forest area | Ministry of

act, 1980, 1988, | is affected Environment, Forests
etc. & Climate Change
(MoEF & CC) or
State Level Forest
Department
1* stage Wildlife NOC Detailed  Project | Widlife Protection | 5 km ESZ Ministry of
Report (DPR) Act 1972 Within  10-15 | Environment, Forests
km from | & Climate Change
boundary of | (MoEF & CC) or
NP or | State Level Forest
Sanctuary Department
Environmental Clearance | DPR The Environment | hydroelectric Ministry of
(protection) power Environment, Forests
Act 1986 generation & Climate Change
Category A: | (MoEF & CC) or
>50 MW State Level
Category B: < | Environmental
50 MW > 25 | Impact Assessment
MW Authority (SEIAA)
2 Stage Forest | DPR Forest if Forest or | Ministry of
Clearance/ Wildlife (Conservation) Act | Wildlife area is | Environment, Forests
clearance 1980, 1988, etc./ | affected & Climate Change
Widlife Protection (MoEF & CC) or
Act 1972 State Level Forest
Department
Clearance of | DPR The Scheduled | if Scheduled | Ministry of Tribal
REHABILITATION Tribes and Other | Tribe Affairs
AND RESETTLEMENT Traditional Forest | population is
(R&R) PLAN Dwellers affected
(Recognition of
Forest Rights) Act,
2006
Coastal Regulation Zone | DPR Coastal Regulation | if the project | State/UT Coastal
(CRZ) clearance Zone (CRZ) | area fall under | Zone Management
ERFEAKIEH
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Certifiiz?el;:{zgorting Project stage Laws/ Regulations Condition R}:Z?ﬁgi;gle
Notification 2011 CRZ-I, ILII | Authority (CZMA)
and IV
Clearance from Inland | DPR National in case of Inland  Waterways
Waterways Authority Waterways Act, | navigational Authority
2016 channels
NOC from  Central | DPR Environment In case of | Central Ground
Ground Water Board (Protection)  Act, | drawing Water Board
1986 ground
water in
notified blocks
NOC from | DPR Antikvitis and Art | All Archaeological
Archaeological Survey of Trejres Act 1972 Survey of India
India (ASI) with respect (No. 52 of 1972) (ASI)
to protected monuments
Consent Pre-Construction The Water | All State/UT  Pollution
for Establishment (CfE) (Prevention  and Control Board
Control of (SPCB)
Pollution) Act 1974
The Air
(Prevention and
Control of
Pollution) Act 1984
Chemical storage permit | Construction Factories Act, 1948 | All SPCB
Consent for Operation | Construction The Water | All SPCB
(CfO) (Prevention  and
Control of
Pollution) Act 1974
The Air
(Prevention and
Control of
Pollution) Act 1984
NOC  from  District | Construction Explosive act 1884 | All District Magistrate or
Magistrate or Director Director General of
General of Mines Safety Mines Safety
Hazardous Wastes | Construction The Hazardous All SPCB
Authorisation (HWA) Wastes

(Management,
Handling &
Transboundary
Movement) Rules,
2008

1) HATBREAR

72 A b LT B OKIEEFEQRSMW L) T, FriRG BRI S RTER B &R (Prior
Environmental Clearance) %z Hf5 L 722 1T UL 7R B 72\, 0B & 70 2 EHH X F A7 35 245 18] 3 (Pre-FS
report) & £k 1(Form 1) Td %, LA FIC Form 1 OFEHEIHEH 27~

3-4
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Table 3.1.2-2 Contents of Form 1 for the Prior Environmental Clearance

()  Basic Information
(II)  Activity

1.

Construction, operation or decommissioning of the Project involving actions, which will
cause physical changes in the locality (topography, land use, changes in water bodies, etc.)
Use of Natural resources for construction or operation of the Project (such as land, water,
materials or energy, especially any resources which are non-renewable or in short supply):
Use, storage, transport, handling or production of substances or materials, which could be
harmful to human health or the environment or raise concerns about actual or perceived
risks to human health.

Production of solid wastes during construction or operation or decommissioning
(MT/month)

Release of pollutants or any hazardous, toxic or noxious substances to air (Kg/hr)
Generation of Noise and Vibration, and Emissions of Light and Heat:

Risks of contamination of land or water from releases of pollutants into the ground or into
sewers, surface waters, groundwater, coastal waters or the sea:

Risk of accidents during construction or operation of the Project, which could affect human
health or the environment

Factors which should be considered (such as consequential development) which could lead
to environmental effects or the potential for cumulative impacts with other existing or

planned activities in the locality

(IIT)  Environmental Sensitivity
(IV) Proposed Terms of Reference for EIA studies

source: APPENDIX I, EIA notification, 1994, 2006

T 2 OBR BT AR O T4 X 1 X, EIA notification, 1994, 2006 [ EH HNLTEY | KX Yo
DERENRSH D, WODEMEEI1X, H1EBEOR I )V —=2 7 (73U BOR), 52 EfEDR
a—v U7, FEEBEOERWE, B4 BRBOREARETH D,

2) BREEKRR

TRCOAT AV —AH LLIEB DOKIPEEFHEQSMW LLE)L, FHHIRRFTE M (DPR)IZER
BAGRNREL L, B 73 —OERE T 2L NIRRT,

i) W7V Koy EEAE

BREAGETR I T IV —A LTIV B BbDH, IT7ITV AR ENDHET
DFEXEIREFHEOTRI[ICL2FELZIT D, £/, 47TV —B 7rv=7 hThH
PR, G R=Y 76 L UIAERBINET =Y 755 10km LINO & D%, BREHRAE O
HRERBC L DEEZZT D, KB HT TV —DEREFEEZ T,
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Table 3.1.2-3 Project type of Hydro power plants and EC regulations

Project Type Location EC reviewers
Category A (1) = 50 MW hydroelectric | All Central Government in
power generation; Ministry of Environment
(i) =>10,000 ha. of and Forests

culturable command area
Category B (1) < 50 MW > 25 MW | Within the area: 10km
hydroelectric power | from boundary of notified
generation; protected  area/critically
(i) < 10,000 ha. of | polluted area/ecosensitive
culturable command area | area

Outside of the above area | State Environmental
Assessment  Authority
(SEIAA)

source: EIA Notification, 2006

I

i) EREEAGRO FHex

Ty

BREAROTFREINL 4 DDAT—URH D, ATV 1 IZAT == AT—U 2
IRAa— 7 AT =3 I3ERBEH. ATV 413KRETHDL, REEICINOFRE S
R,

Table 3.1.2-4 Four stages of Environmental Clearance

Stage (I) — Screening (All B Category projects)
The project requiring an EIA report shall be termed as B1 category and the remaining are B2
category.
Stage (I1I) — Scoping
- New projects - the Expert Committee shall advise the applicant how to prepare EIA based on
Form-1, TOR and Prefeasibility report submitted by the applicant.
- Improvement projects — EIA to be prepared based on model TOR
Stage (III) — Public Consultation
All Category A and B1 projects. Conducted by State Pollution Control Board (SPCB) or the
Union Territory Pollution Control Committee (UTPCC)
Stage (IV) — Appraisal
Detailed scrutiny by the EAC (MOEF) or State level Expert Appraisal Committee (SEIAA).

The recommendation of EAC or SEIAA submitted to competent authority for final decision

based on Form-1, EIA, EMP, other documents and minutes of public consultation.

source: EIA Notification, 2006

3)  ARMKER

BRI A2 WET D5 A L. BMEARE 2 DOFEEMECTRET 2 0ENH D, KOIDE
BEIE, FEFTEDEART S CHEBEINTZRERTH D, ZOERE T, fREM(Reserved Forest)
b L < IXPRFEM(Protected Forest) DI ZE %19 5 [FI5 DIELRFET U 7 OHERIAR & & H VR &
o, FERSINTMENER SN2 & 2 R"TREFENBIFNOZ TR0 b, IEXR
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HKERBBFITEND, T 2 BBEOKRE S L ITmASTKRE & ATV D, IREITHRAI DB
P& & 5 2 BXBE OBRMAGRHGHIC LB LE Y X b 2rRd,

BMAGRIT, BREERME OB FBFT G L <37 ) —DOREFEREICL > TREITS N D,
ARAEFEDS Sha LUF O56 13, ARMKGIIEREIARMAE O MITFE TN RATT 5. BRARERD
Sha 725 40ha DR EIE BRMEGRITHIT FETIC L > TR E MTHIL, 7 ) —DOBREIRM
BOHHAREHITT D, 40ha UL EOHAIE, TV — OBREHRNE D T & L AGRZ1T .

Table 3.1.2-5 Documents required while submitting application

— Short narrative of the project

— Map showing required forest land, boundary of adjoining forests (1:50,000)
— Cost of project

— Justification for locating the project in forest area

— Cost — benefit analysis (not applicable upto 20 ha in plains and 5 ha in hills)
— Employment likely to be generated

— Purpose-wise breakup of total land required

— Details of displacement of people

— Requirement of Environmental Clearance

— Undertaking to bear the costs of Compensatory Afforestation

— DGPS map of the area under diversion and of the areas identified for CA

source: Forest conservation act, 1980, 1988

Table 3.1.2-6 Documents required for final clearance

(responsibility of the State Government):

— Proof of depositing amount for Compensatory A fforestation

— Proof of depositing amount for Net Present Value

— Proof of depositing amount for meeting other conditions — roadside plantations, compensation for
damage / dismantling of assests, etc.

— Strip chart for roadside plantations

— Undertakings for compliance on other generic and specific conditions

— Certificate from the District Collector(s) on settlement of all rights under the Forest Rights Act,
2006

source: Forest conservation act, 1980, 1988

(2) SEHEREDSM

BKEETHBREICHTZD ., T _XE Y 708355, W ONDERIT, KNREFES
WL ONDIEEZHIR LT % (Table 3.1.2-7 &)
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Table 3.1.2-7 Areas of limited activities by notifications

Notification Area Hydro
6th  January | Prohibiting location of industries except those related to Tourism in a belt of 1 km from high | Prohibited
1989 tide mark from the Revdanda Creek up to Devgarh Point (near Shrivardhan) as well as in 1
km belt along the banks of Rajpuri Creek in Murud Janjira area in the Raigarh district of
Maharashtra
Ist February | Restricting location of industries, mining operations and regulating other activities in Doon | Restricting
1989 Valley
19th February | Regulating activities in the coastal stretches of the country by classifying them as coastal
1991 regulation zone (upto 500 metres from the High Tide Line) and prohibiting certain activities
6th June 91 Restricting location of industries and regulating other activities in Dahanu Taluka in
Maharashtra
7th May 1992 | Restricting certain activities in specified areas of Aravalli Range in the Gurgaon district of
Haryana and Alwar district of Rajasthan
Sth July 1996 | Regulating industrial and other activities, which could lead to pollution and congestion in an
area north west of Numaligarh in Assam
The Constitution (Scheduled Tribes) Order (1950, 1951) CEZE SN TWHfEETY 77, Wild Life

(Protection) Act, 1972 TiEFR SALTWDIRGEX, H 9% 4Lt 3K &) (Central Pollution Control Board)
DFRET D faRiGYe— Y 7 (Critically Polluted Areas)id. S.HUEERHIEREST 2 Z ENHEE LV,
FBETY 7 LREXIT32HE 33HITRT, FRESNTWDERIGERT Y 7 2 REITRT,

Table 3.1.2-8 Critically Polluted areas as notified by the Central Pollution Control Board

State

Name of the Critically Polluted Area

Andhra Pradesh

1. Vishakhapatnam

Chhatisgarh

2. Korba

Delhi

3. Najafgarh-Drain basin including Anand Parbat, Naraina, Okhla, Wazirpur

Gujarat

4. Ahmedabad

5. Ankleshwar

6. Bhavnagar

7. Junagarh

8. Vapi

9. Vatva

Haryana

10. Faridabad

11. Panipat

Jharkhand

12. Dhanbad

Karnataka

13. Bhadravati

14. Mangalore

Kerala

15. Greater Kochin

Madhya Pradesh

16. Indore

Mabharashtra

17. Aurangabad

18. Chandrapur

19. Dombivalli

20. Navi Mumbai

21. Tarapur

Mahul, Ambapada & Chembur (dated-17.10.16)

Orissa

22. Angul Talchar

23. Ib-Valley

24. Jharsugula

Punjab

25. Ludhiana

26. Mandi Govindgarh

ERFEARISH
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State Name of the Critically Polluted Area
Rajasthan 27. Bhiwadi
28. Jodhpur
29. Pali
Tamil Nadu 30. Vellore -North Arcot
31. Cuddalore
32. Manali
33. Coimbatore
Telangana 34. Patancheru-Bollaram
Uttar Pradesh 35. Agra
36. Ghaziabad
37. Kanpur
38. Noida
39. Singrauli
40. Varanasi-Mirjapur
West Bengal 41. Asansole
42. Haldia
43. Howrah

source: Central Pollution Control Board

3.2 1 2 FORERR
321 A0

2011 FFDOE AR EE (Census 2011 (http://www.censusindia.gov.in/)) (2L 25 &, A > FE®
ANHA1%.1,210,854,977 AT 5, EHUT 10 D AN AHIINRIT 17.64% Td 5, HOiF2RIL 74.04%.,
N OEEEIE 382 Nkm?> Th 5,

322 REMRITROHH

TR BN Z —(http://cdiac.ornlgov/)IZ X B & ALAEBREHREE, B AL NELE B
ADTLTIZE D 2013 0 b ik FEHEH EIX, RFE R T 554,882,000 MTN T, R T3HFEE T
Hb,

323 #FIA

GLCNMO version 3' Q013)IC k% &, A > FEOHHFIHIEZ, EHI 67.8%. AR 17.8%.
1% 23 Cod 5, AL, FIZ Barail Range, Shillong Plateau, Dafla Hills,, Sikkim and Western
Ghats & Eastern Ghats (Z5% > TV 5,

324 ##H

State of Forest Report 2015% (Forest Survey of India)lZ k% &, o > REOAFME#IT is 701,673
km® (21.34%) T, €D 5 HEmE LD 85,904 km” (2.61%). HHL O 315,374 km” (9.59%).
B 300,395 km® (9.14%) Td 5.,

' GLCNMO (https://globalmaps.github.io/glenmo.html)
% State of Forest Report 2015 (http:/fsi.nic.in/details.php?pgID=sb_62)
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325 RERX

A > FEIFNICIZ 733 D ATOR#X(160,901.74 km®, [E 10 4.89%)75% 0 . RFRIZESZARE 103
DT (40,500.13 km% 1.23 %), BFAE M54 X e (Wildlife reserves)?’ 537 7 FT(118,005.30 km?,
3.59 %), {R4XH(Conservation Reserves)7’ 67 2°FT (2349.38 km?, 0.07%), = = =T 4 —{R &KX
f8%(Community Reserves)?’ 26 73FT(46.93 km®, 0.001%) T 5, Z AL HARHEX 0O IE e 7255 AR 132 B
STV,
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source: GLCNMO version 3 (2013)
Figure 3.2.5-1 Land use Map of India
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source: Protected Planet (https://www.protectedplanet.net/)

Figure 3.2.5-2 Protected Areas of India
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REEY

Indian Wildlife (Protection) Act, 1972 THRE STV DI EEHOFIL 1,129 ETH VD . NFRIX
453 FEOWFLE, 144 FEO S, 43 FOMmAE - s, 12 oMM, 453 O R B L 24 FEO#K

3.2.6

KEHTH %,

Table 3.2.6-1 Number of Protected Species in India (fauna)

WPA, 1972 CITES
Sch1 Sch I Sch IV Appendix -1 | Appendix —II | Total
Mammal 127 306 20 0 1 453
Bird 61 0 83 11 3 144
Amphibians and Reptiles 24 13 1 1 43
Fishes 12 0 0 1 12
Insect 127 306 20 0 1 453
Mollusca 9 0 15 0 0 24
Total 360 625 144 12 7 1129

source: ENVIS Centre on Wildlife & Protected Areas (http://www.wiienvis.nic.in)

A2 RENIZOAADOFEEFD &H 5 TUCN Ly R YU A El#OMFaEaENT)LL EiX 60 flidh 0 N
SRITAEBSE I TA FH(CR)4 FE iR 1B HH(EN)20 Fl, 43R tE 1 (VU)19 Ff, fiAEi G R (NT) 17
FCThHDH, ZDHH7 T Y 7 (Elephas maximus, EN) & <> % /L | 7 (Panthera tigris, EN)D 3 4ii %
NIRRT,

1293

A2 FENTIE 30 M THRETBESEEI N TS, 2011 FOEZFHAE (Census 2011
(http://www.censusindia.gov.in/)) "Cl& Scheduled Tribes is 705 (MINISTRY OF HOME AFFAIRS, 2013)
THE SN FREE IR O NBAH B 2T 72 o 72, 1961 AR T OFREEB IR O A$81330,130,184 A,
2011 AEDFRET RO NE1E 104,281,034 A(EAAD 8.6%)Th D, Z D 10 4= TOENM=RIT 23.7%
N5 35.8%I2 EH LTz, FEEMIE D ¥-441% Madhya Pradesh /|, Maharashtra /i, Odisha /I|, Rajasthan
I, Gujarat > 5 MIZEFEL TN 5,

3.2.7

328 AR

2016 FWf DIV OHESN L 215 (http://www.anzen.mofa.go.jp)IZ %, fERREOEWT Y 7 M
RENTND, Lok 4 HREEEE | & 1-ur 3 TERTP IEEE ) 1X JAMMU & KASHMIR M2,
Loyl 2 TREIRZOEMTH 1] 1% Maharashtra /I, Odisha M|, Telangana M 72 &1, Z Do =

U7 ~L ] TS EBELTLEE N [ThoTn D,

ERFEARISH
3-13



1Y REEHEIS —ERINE - ERHD
IPAFILLIR—

source: [IUCN (http://www.iucnredlist.org/)
Figure 3.2.8-1 Distribution Areas of Elephant and Tiger in India
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source: MOFA Japan ((http://www.anzen.mofa.go.jp))
Figure 3.2.8-2 MOFA's ""Overseas Travel Safety Information"
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33 HMNOBRERR
3.3.1  Maharashtra i
(1) BREE

n AH

2011 FFOEEFHAZ K %5 & Maharashtra MO A H13 112,374,333 T, 2ET2HE TH D,
2D 10 FHONAHEMRIL 15.99% TH D07, T ORIO 10 FH O N AN 22.57% T
# - 7-, Maharashtra N D A 13 EEIC 5D 5EIS1E 928% Thh 5.

2) IREZEA A & BEHIR

T.V. Ramachandra (2012)3(Z & % &, Maharashtra N A % > HEHHEIT 1,101.4 Gg ([HN 4 7,
RED 6.5%), —MbRFEHEHEIL 2,649.7 Gg (EN 1 L, &=FED 11.8%), bk FEHEHE
1% 105,259.9 Gg (IEN 1 iz, 2FED 10.9%) Th 5, BEH L OEIE 8,968,733 & (EWN 5L, 4

E D 12.3%), & A2 MEFEREIT 8481.3kt(EMN 6 if, &FED 6.5%), BREARE I 4360 kt (EWN
3, RED 9.5%)Th D,

3) fabRiGge= YT

Maharashtra M Z1% 5 DOMERIGIT U 7 BAFET D, 2013 4FOMRE BTG Y eI (CEPL)I
66.87 725 819 THV . 2009 FE LV LIXLT L TW5D,

Table 3.3.1-1 Comprehensive Environmental Pollution Index (CEPI) in Maharashtra State

Industrial . CEPI SCORE
Potential Impact Zones Status
Cluster/Area 2009 | 2011 | 2013

Chandrapur Chandrapur (MIDC Chandrapur, Tadali, Ghuggus,

Ballapur) 83.88 | 83.82 | 81.9 | As-Ws-Lc
Dombivalli MIDC Phase-I, Phase-II 78.41 | 85.21 | 72.29 | As-Wc-Ln
Aurangabad MIDC Chikhalthana, MIDC Waluj, MIDC Shendra,

and Paithan Road 77.44 | 83.1 68.87 | As-Ws-Ls
Navi Mumbai TTC Industrial Area, MIDC, Navi Mumbai

(including Blocks-D, C, EL, A, R, General, Kalva) 73.77 | 78.51 | 72.87 | An-Wc-Ln
Tarapur MIDC Tarapur 72.01 | 85.24 | 73.3 | As-Wc-Ln
Note: Ac = Air critical ; As = Air severe ; An = Air normal

Wc = Water critical ; Ws = Water severe ; Wn = Water normal
Lc = Land critical ; Ls = Land severe ; Ln = Land normal

source: The Central Pollution Control Board (CPCB) (http://cpcb.nic.in/)

4)  HUFH

GLCNM4 version 3 (2013)iZ & % &, Maharashtra /N 0 87.1% 13, 10.7% I8k, 1.1%1%
T TH D, BT U 7 1L Western Ghats (278> TH-> T 5,

? Decentralisedcarbonfootprintanalysisforoptingclimatechange mitigation strategiesinIndia (2012, T.V. Ramachandra)
4 Geospatial Information Authority of Japan, Chiba University and collaborating organizations
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source: GLCNMO version 3 (2013) (https://globalmaps.github.io/glcnmo.html)

Figure 3.3.1-1 Land Use in Maharashtra State
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5) #FMk

State of Forest Report 2015 (Forest Survey of India)i= J: % & . Maharashtra J| O£ #kiZ 50,628 km®
(16.45%) T, WFRIZEE R O 8,712 km®, T DA 20,747 k', BIFKZS 21,169 km® T

b5, PFARERIT 2013 05 4km? 5 LT\ 5,

6) PRIEX

Mabharashtra NZiE 55 DETOLREX DN H VD . NERIZESNLAE 6 2P, BFAEAEMR XIS
41 2 pT. XTI N T ORFERXD 6 2P, PRERIRN 2 DT Th D, IV DLRGEX O IE#HE
R SHRIIARHTH 5,

Table 3.3.1-2 Protected Areas in Maharashtra State

Type Name Year | Area (sgkm) District

Conservation Bhorkada (Bhorgad) 3.49 | Nashik

Reserves Kolamarka 180.72 | Gadchiroli

National Park Chandoli NP 2004 Sangli, Satara, Kolhapur,

317.67 | Ratnagiri

Gugamal NP 1975 361.28 | Amravati
Nawegaon NP 1975 133.88 | Bhandara (Gondia)
Pench (Jawaharlal Nehru) NP 1975 257.26 | Nagpur
Sanjay Gandhi (Borivilli) NP 1983 86.96 | Thane & Mumbai
Tadoba NP 1955 116.55 | Chandrapur

Tiger Reserves Melghat 2,768.52
Tadoba-Andhari 1,727.59
Pench 741.22
Sahyadri 1,165.57
Nawegaon-Nagzira 653.67
Bor 138.12

Wildlife Amba Barwa WLS 1997 127.11 | Buldhana

Sanctuaries Andhari WLS 1986 509.27 | Chandrapur
Aner Dam WLS 1986 82.94 | Dhule
Bhamragarh WLS 1997 104.38 | Gadchiroli
Bhimashankar WLS 1985 130.78 | Pune & Thane
Bor WLS 1970 61.10 | Wardha & Nagpur
Chaprala WLS 1986 134.78 | Gadchiroli
Deulgaon-Rehekuri WLS 1980 2.17 | Ahmednagar
Dhyanganga WLS 1997 205.23 | Buldhana
Gautala-Autramghat WLS 1986 260.61 | Aurangabad & Jalgaon
Great Indian Bustard WLS 1979 1,222.61 | Solapur & Ahmednagar
Jaikwadi WLS 1986 341.05 | Aurangabad & Ahmednagar
Kalsubai Harishchandragad WLS | 1986 361.71 | Ahmednagar
Karnala Fort WLS 1968 4.48 | Raigad
Karanja Sohal Blackbuck WLS 2000 18.32 | Akola
Katepurna WLS 1988 73.63 | Akola & Washim
Koyana WLS 1985 423.55 | Satara
Lonar WLS 2000 1.17 | Buldhana
Malvan Marine WLS 1987 29.12 | Sindhudurg
Mansingdeo WLS 2010 182.59 | Nagpur
Mayureswar Supe WLS 1997 5.15 | Pune
Melghat WLS 1985 778.75 | Amravati
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Nagzira WLS 1970 152.81 | Gondia, Bhandara
Naigaon Peacock WLS 1994 29.89 | Beed

Nandur Madhameshwar WLS 1986 100.12 | Nashik

Narnala Bird WLS 1997 12.35 | Akola

Nawegaon WLS 2012 122.76 | Gondia

New Bor WLS 2012 60.70 | Nagpur-Wardha
New Nagzira WLS 2012 151.33 | Gondia

Painganga WLS 1986 324.62 | Yeotmal & Nanded
Phansad WLS 1986 69.79 | Raigad

Radhanagari WLS 1958 351.16 | Kolhapur
Sagareshwar WLS 1985 10.87 | Sangali

Tansa WLS 1970 304.81 | Thane

Thane Creek Flamingo WLS 2015 16.91 | Mumbai Suburban
Tipeshwar WLS 1997 148.63 | Yeotmal
Tungareshwar WLS 2003 85.00 | Thane

Yawal WLS 1969 177.52 | Jalgaon

Yedsi Ramlin Ghat WLS 1997 22.38 | Aurangabad (Osmanabad)
Umred-Kharngla WLS 2012 189.30 | Nagpur & Bhandara
Wan WLS 1997 211.00 | Amravati

source: ENVIS Centre on Wildlife & Protected Areas (http://www.wiienvis.nic.in)

7) PRiELEY

Maharashtra NP 734 DFLERD & % TUCN L v KU A R ERdl O MiFEHAEERNT)LL i 17 fE
oY WFRITHEEREIE TA FH(CR)1 FE, AfEpaE 1B BH(EN)S F, AEpfaii T AE(VU)R FE, HlifE
BIEHNTI FECTH D, 2D 9 HRU AL b Z (Panthera tigris, EN)D 7347 Z K KR T,

Table 3.3.1-3 TUCN red list species which has known habitat in Maharashtra State

Category Scientific name
CR Millardia kondana
EN Bubalus arnee

Cuon alpinus

Hipposideros durgadasi
Manis crassicaudata
Panthera tigris

vu Aonyx cinereus

Bos gaurus

Lutrogale perspicillata
Melursus ursinus
Prionailurus rubiginosus
Rattus satarae

Rusa unicolor
Tetracerus quadricornis
NT Antilope cervicapra
Hyaena hyaena
Panthera pardus

source: [UCN (http://www.iucnredlist.org/)
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source: ENVIS Centre on Wildlife & Protected Areas (http://www.wiienvis.nic.in) and Forest Department of Maharashtra

Figure 3.3.1-2 Protected Areas in Maharashtra State
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8) Rk

Scheduled Castes and Scheduled Tribes Orders (Amendment) Act (1976)IZ X % & . Maharashtra M
(21X 48 DIFEMIEN & 5, 2011 FED[EZAFHA (Census 2011 (http://www.censusindia.gov.in/),)
TIX, fRERE 10,061,722 N(9.49%)T. F&EEFBED A A 23 @ R (District)i% Nandurbar b

69.28%. Gadchiroli ¥ 38.71%.

Dhule % 31.56% Cd %, Maharashtra | OF5E R (Scheduled

Tehsil)iX 27 BAFAET 5.

Table 3.3.1-4 Scheduled Areas in Maharashtra State

1. Palghar tehsil, 2. Vasai (Bassein), 3. Bhiwandi Tahsil, 4. Murbad tehsil, 5. Dindori tehsil, 6. Igatpuri
tehsil, 7. Nasik tehsil, 8. Baglan tehsil, 9. Sakri tehsil, 10. Nandurbar tehsil, 11. Shahada tehsil, 12.
Shirpur tehsil, 13. Chopda tehsil, 14. Yaval tehsil, 15. Raver tehsil, 16. Akole tehsil, 17. Ambegaon
tehsil, 18. Junnar tehsil, 19. Kinwat Tahsil, 20. Maregaon Tahsil, 21. Ralegaon Tahsil, 22. Kelapur
Tahsil, 23. Ghatanji Tahsil, 24. Gadchiroli Tahsil, 25. Armori Tahsil, 26. Chamorshi tehsil, 27. Rajura

tahsil

9) A%

source: The Ministry of Tribal Affairs (http:/tribal.nic.in)

2016 FEBE 5O A ARDONEE O ELEEEHRIZ L D & . Maharashtra M OEREIL, L~UL 2
IRERZOFEMTIE] &L~ ] TH0EBRLTLEIN] 2> TWn 5,

(2)  PHEKH

BREEASEUEIZEIFR T D Maharashtra N OFFRIZLL FIZRnT &80 Th 5,

Table 3.3.1-5 Relevant Authorities in Maharashtra State

Name Address Role
Mabharashtra Pollution Control | Kalpataru Point, 3rd and 4th floor, Opp. | Pollution Control, Waste
Board CineMax Theatre, Sion (E), Mumbai-400 | management

022
Regional Offices, Ministry of | Regional Office(WCZ),Ground Floor Environmental  Clearance,

Environment and  Forest, | East Wing, New Secretariat Building, Forest Clearance, Wildlife
Climate Change Civil Line,Nagpur-440001 Clearance

Maharashtra Forest | Office of the Conservator of Forests | Wildlife Clearance
Department (Wildlife) Nashik

Aadhar Bungalow, Sadhu Waswani Road,
Near Kulkurni Garden. Nashik 422 005

Environmental Department

Mantralaya, Madam Cama Road,
Hutatma Rajguru Square, Nariman Point,
Mumbai - 400032

Environmental Clearance

The Mabharashtra Water | 9th Floor, Centre - 1, World Trade Centre, | Water distribution, Water
Resources Regulatory | Cuffe Parade, Mumbai - 400 005. tariff, review water
Authority (MWRRA)

Tribal Development | Mantralaya, Mumbai-400032 ST/SC

Department

Rural Development | Construction of buildings, 25, marjhabana

Department Road, Fort,

Mumbai - 400001
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source: [UCN (http://www.iucnredlist.org/)
Figure 3.3.1-3 Tiger habitat in Maharashtra State
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source: Census 2011 (http://www.censusindia.gov.in/)

Figure 3.3.1-4 Scheduled Tribes in Maharashtra State
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(3) BREitEAmE TORE

“State of Environment Report: Maharashtra”(Z & % & | Maharashtra JN O BREEFE23 1 O FFEEIZ 1T L
TOEOIRLDONRH D,

1) KER

— ANM72 0 OFIAFEE R AKREIR T, REFEE XD RV, H#FK & RIEKIZ K DEEK,
BEROK, THEHOKOFTEIL, HEELDV B2V, MANORAKOGEIZITmY 2380 |
FHEDAREE & HI T AKIC K DRI I L TRy, S I, @RIz kR st - 72
KR TRRRPEIL S TWD, #E &7 Tk, fAERMBORZEDH LY, RET
L kG L ARG T ORE TH 5,

g5 Yeset 3R R (CPCB, 2014-2015) BOD (23 < JJINGYFHZ L5 &, 4 > RENIZH
% 302 OIGGRINGD 5 5 49 {71173 Maharashtra /28 0 | RE The HIHL)I DL NMIZ 72
ST 5, {5Y4R])111%, Wena, Wainganga, Godavari, Bhima, Krishna, Ulhas, Kundalika, Tapi, Girna,
Panchganga, Nira, Bhatsa, Rangavali, Indrayani, Chandrabhaga, Vashisti, Mithi, Kanhan, Koyna,
Amba, Amravati, Bindusara, Darna, Ghod, Gomai, Hiwara, Kan, Manjara, Mor, Morna, Mula, Mula-
Mutha, Mutha, Panzara, Patalganga, Pawna, Pedhi, Pelhar, Penganga, Purna, Savitri, Sina, Surya,
Urmodi, Vaitrana, Vel, Venna, Waghur, and Wardha T& %,

2) AR

India State of Forest Report (2015, MOEF)(Z X % & . Maharashtra J O 2R Ak FE 1T 50,628 km*(J!
HAED 16.45% T, [EN 4 (1) T 5, 2013 4F & bl L, AR 4 ko 3800, 3800 O JFIKIE,
TKBROBD KL, KT 7 O, RERBRRETH S, 72720, RS~ 7 r—T
WL E THETHRMBEZ TV H 5,

3.3.2 Odisha
(1) B
) A

2011 FEDOEEBHEIZ L A L Odisha IND AN AI1E 41,974,218 TH S, Z D 10 FE/M O A O HEHN
(1 14.05% TIH > 72, Odisha MO ANANEEICEDDEEIL347% TH D, eHEOHH 4o
DKM IR OB E DKW & Z AIfiE L TV 5D,

2) IREEZNEA APEH & HEHIR
T.V. Ramachandra (2012)5/2 & % &, Odisha )N # % L HEH BT 833.9 Gg (EWN 9z, £ED

4.9%), —BRAbRFBHEHEIT 771.9 Gg (BN 12 i, 2FE D 3.4%), —FbixFEHEH 81X 29,368.6
Gg (EWN 14 iz, £2FE D 3.0%) T 5, BEHE OIL 1,524,982 & (BN 14 (7, £2FE D 2.1%).

’ Decentralisedcarbonfootprintanalysisforoptingclimatechange mitigation strategiesinIndia (2012, T.V. Ramachandra)
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T A2 MAFEEIT 30815 kt(EIN 10 A7, 2E D 2.4%), SkERAPE T 2888 kt ([EN 7/, 4[H
D 6.3%)ThH 5,

3) fabRiGge=U 7T

Odisha JNIZIZERRIEY= U 73 3 D FHEEINTE Y . 2013 OB ARG Y41 (CEPI)
1d59.73 775 73.31 AT, 2009 FE DI GESWARE(L LTV D,

Table 3.3.2-1 Comprehensive Environmental Pollution Index (CEPI) in Odisha State

Industrial . CEPI SCORE
Potential Impact Zones Status
Cluster/Area 2009 | 2011 | 2013

Angul Talcher | a) MCL Coal Mining Area, Angul -Talcher region

b) Exiting Industrial Area(60 km x 45 km) 82.09 | 89.74 | 72.86 | Ac-Wc-Ln
Ib Valley Ib Valley of Jharsuguda (Industrial and Mining

area) 74.00 | 65.68 | 59.73 | An-Wn-Ln
Jharsuguda Ib Valley of Jharsuguda (Industrial and Mining

area) 73.34 | 67.48 | 73.31 | Ac-Ws-Ln
Note: Ac = Air critical ; As = Air severe ; An = Air normal

Wc = Water critical ; Ws = Water severe ; Wn = Water normal
Lc = Land critical ; Ls = Land severe ; Ln = Land normal

source: The Central Pollution Control Board (CPCB) (http://cpcb.nic.in/)

4)  +-HF] A

GLCNMO 6 version 3 (2013)IZ L % & Odisha /1 62.5% 1321, 33.1%IZ M. 0.4% 1348
TR TH 5, FHph=Y 71X Middle Mountainous & Highlands Region (Z5% > T\ 5,

¢ Geospatial Information Authority of Japan, Chiba University and collaborating organizations
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source: GLCNMO version 3 (2013) (https://globalmaps.github.io/glcnmo.html)
Figure 3.3.2-1 Land Use in Odisha State
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5) #FMk

State of Forest Report 2015 (Forest Survey of India)lZ 2% & . Odisha M DZFLIE 50,354 km®
(32.34%) T, WARIZEHE O 7,023 km®, O 21,470 km®, BEAK2S 21,861 km® T
0%, FAREEIL 2013 005 7Tk B L TV 5,

6) PRIEX

Odisha MIZ1% 28 D FTOEHEX N H VD . NFRIZESLARE 2 23FT. BAAYEE XK 19 7
. _XUHNV T ORFEXD 2 T, Y U OREXN 5 DETCTh D, D DOLRFEX O IERE
TRBE AR TR ST 7wy,

Table 3.3.2-2 Protected Areas in Odisha State

Type Name Year Area (km?) District
National Park Bhitarkanika NP 1988 145.00 | Kendrapara
Simlipal NP 1980 845.70 | Mayurbhanj
Tiger Reserves Similipal 2,750.00
Satkosia 963.87
Wildlife Sanctuaries | Badrama WLS 1962 304.03 | Sambalpur
Baisipalli WLS 1981 168.35 | Nayagarh
Balukhand Konark WLS 1984 71.72 | Puri
Bhitarkanika WLS 1975 525.00 | Kendrapara
Chandaka Dampara WLS 1982 175.79 | Khurda & Cuttack
Chilika (Nalaban) WLS 1987 15.53 | Khurda, Puri &
Ganjam
Debrigarh WLS 1985 346.91 | Sambalpur
Gahirmatha (Marine) WLS | 1997 1,435.00 | Kendrapara
Hadgarh WLS 1978 191.06 | Keonjhar &
Mayurbhanj
Kapilash WLS 125.50 | Dhenkanal
Karlapat WLS 1992 147.66 | Kalahandi
Khalasuni WLS 1982 116.00 | Sambalpur
Kothagarh WLS 1981 399.50 | Phulbani
Kuldiha WLS 1984 272.75 | Balesore
Lakhari Valley WLS 1985 185.87 | Gajapati
Nandankanan WLS 1979 14.16 | Khurda
Satkosia Gorge WLS 1976 745.52 | Angul, Boudh &
Cuttack
Simlipal WLS 1979 1,354.30 | Mayurbhanj
Sunabeda WLS 1988 500.00 | Nuapada
Elephant Reserves 3. Mayurbhanj ER 29.9.01
4. Mahanadi ER 20.7.02
5. Sambalpur ER 27.3.02
6. Baitami ER
7. South Orissa ER

source: ENVIS Centre on Wildlife & Protected Areas (http://www.wiienvis.nic.in)
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source: Protected Planet (https://www.protectedplanet.net/)

Figure 3.3.2-2 Protected Areas in Odisha State
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7 REEY

Odisha M NI/ Ai DFEERD & 5 TUCN L KU A b itd O MR a i NT)LL LIZ 15 fd 0 |
RRIFAEB G 1B JH(EN)S fill, AEEUE 1 E(VU)7 fL, SR EENT) fETh 5, 209
B 7 U7 7 (Elephas maximus, EN) & <> 7L k 7 (Panthera tigris, EN)?D /545 % RIXNZ 7~

Table 3.3.2-3 TUCN red list species which has known habitat in Odisha State

ITUCN Category Scientific Name
EN Bubalus arnee
Cuon alpinus

Elephas maximus
Manis crassicaudata
Panthera tigris

vu Aonyx cinereus

Bos gaurus

Lutrogale perspicillata
Melursus ursinus
Prionailurus rubiginosus
Rusa unicolor
Tetracerus quadricornis
NT Antilope cervicapra
Hyaena hyaena
Panthera pardus

source: IUCN (http://www.iucnredlist.org/)

8) Rk

Scheduled Castes and Scheduled Tribes Orders (Amendment) Act (1976)IZ & % & Odisha M 213
62 DIFEIEN & %, 2011 FOEZFHA (Census 2011 (http://www.censusindia.gov.in/),) T,
FREEIE 9,590,756 N(22.85%) T, FEEHHED AN A LA 50%LL D B (District)ld Gajapati .
Kandhamal %, Koraput, Malkangiri %%, Mayurbhanj %%, Nabarangapur %%, Rayagada %, Sundargarh
WCH %, Odisha MNOFFET Y 713 9 FTFET D,

Table 3.3.2-4 Scheduled Areas in Odisha State

1. Mayurbhanj district, 2. Sundargah district, 3. Koraput district, 4. Kuchinda tahsil in Sambalpur
district, 5. Keonjhar and Telkoi tahsils of keonjhar sub-division, and champua and Barbil tahsils of
Champua sub-division in Keonjhar district, 6. Khondmals tahsil of Khondmals sub-division, and
Balliguda and G. Udayagiri tahsils of Balliguda sub-division in Boudh-khondmals district, 7. R.
Udayagiri tahsil, and Guma and Rayagada Blocks of Parlakhemundi Tahsil of Parlakhemundi
sub-division, and Surada tahsil, exlcluding Gazalbadi and Gocha Gram Panchayats of Ghumsur
sub-division, in Ganjam district, 8. Thuamul Rampur Block of Kalahandi Tahsil, and Lanjigarh
Block, falling in Lanjigarh and Kalahandi tahsils, in Bhawanipatna sub-division in Kalahandi
district, 9. Nilgiri Community Development Block of Nilgiri tahsil in Nilgiri Sub-division in

Balasore district.
The Scheduled area in the State of Orissa was originally specified by the Scheduled Areas (Part A States) Order,
1950 (Constitution Order, 9) dated 23.1.1950 and the Scheduled Arecas (Part B States) Order, 1950,
(Constitution Order, 26) dated 7.12.1950 and has been respecified as above by the Scheduled Areas (States of
Bihar Gujarat, Madhya Pradesh and Orissa) Order, 1977, (Constitution Order, 109) dated 31.12.1977 after
rescinding the Orders citedearlier in so far as they related to the State of Orissa.

source: The Ministry of Tribal Affairs (http:/tribal.nic.in)
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source: [UCN (http://www.iucnredlist.org/)
Figure 3.3.2-3 Elephant and Tiger habitat in Odisha State
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source: Census 2011 (http://www.censusindia.gov.in/)

Figure 3.3.2-4 Scheduled Tribes in Odisha State

ERFEARISH
3-31



1Y REBHEOY —IERINE - BRBE
274 FILIR—k

9) /%L
2016 ERf S0 A ARDAEE OWFNZEERIC L D & Odisha MNOMGEKREIX, L~L 2 R
ERADWEH T I &1~ THG5EELTLEEN] 22> T 5,

(2) BEHEAAH
Odisha JN CERIEEAE A EIZEET 2 ERIIIATO L2 b0 H 5,

Table 3.3.2-5 Relevant Authorities in Odisha State

Name Address Role
State Pollution Control Board Paribesh Bhawan, A/118, | Pollution, Waste, Recycle
Nilakantha Nagar,
Unit - VIII, Bhubaneswar -
751012, Odisha
Regional Offices, Ministry of | Regional Office (Eastern Zone), | Environmental Clarence, Forest
Environment and Forest, Climate | A/3, Chandersekharpur, Clearance, Wildlife Clearance
Change Bhubaneswar-751023
The Forest and Environment | Government of Odisha,Secretariat, | Environmental Clarence, Forest
Department Bhubaneswar Clearance, Wildlife Clearance
Department of Water Resources, | Government of Odisha,Secretariat, | Water resource policy, River
Odisha Bhubaneswar system and basin planning
The Rural Development | SIRD Campus, Unit-VIII,
Department Bhubaneswar-751012, Odisha,
ST & SC Development & Welfare | Government of Odisha,Secretariat, | The policies, Programmes and
Department Bhubaneswar schemes of the Department

(3) BREthEE TOME

Hr 15 et 3R (CPCB, 2014-2015)00 BOD (ZEED < INEYSHIC L D & A > FENIZH 5
302 DIFYH)I D 5 B 1231123 Odisha INIZ & 0 . 2[ET 9 & BB DL WMIZ 72 > T
%, {5Y{Rl)I11%, Baitrani, Brahamani, Budhabalnaga, Daya, Kathajodi, Koel, Kuakhai, Mahanadi
Nagavalli, Rushikulya, Serua, and Vansadhara T& %,

HOTnHIT NEWSFEATURES (HNF) (Bhubaneswar, 05 June 2015)IZ & % & . Odisha M OEREEAES
HCTORBEIZITUTOL IR LR H B,

2007 4= D HERE TIME (3, Sukinda #5112 S Tlie & BR7ZREERIE Y O 7 v ABRFEINILTH U |
60% DK D EBRILAEDELL DN 7 v L& E I, FER D 85%7D3 7 v MK T 2 ¥R T
HHMHR T FBITIBYR SN AT E WS LT D, 1 > RHRIGYLFE(CPCB)IZ X 5 2009 4E0D
BREE15 YL FEEL(CEPI)IX, Angul-Talcher, Ib Valey & Jharsuguda OFLILT Y 7 % &5 % C AN D JE{E
W S 2RV HI TH D & Xy LT,

WEIN WOk~ 7o —THROBDIEY A 7 e N X B WELEREIE SRR
STEEEZLNTEBY ., WEREINWDO~ 7 a— 7RO AN HHZCRERERIC k> TR E
NTW5S, w7 a—7ROmEREE 1960 405 40 FEDORIZ 500km? 726 190km® BLFIZHE L
Tb\éo
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3.3.3  Telangana M
(1) BRE
1) AH

2011 F-OEBGFHAIC L % & Telangana )N A 113 30,987,144 T, £2FT12 FEH TH D, =
D 10 FE/M o N O HNERIT 13.58% To 5, Telangana Mo A O 23 2ENIZ 5D 58515 2.91% T
5,

2) HURIH

GLCNMO version 3 (2013){Z & % & . Telangana 1 @ 82.9% (32 TH U | 14.6% 1 L74HK. 1.1%
AT CTH D, BMITINOALHHEL & Ik > T\ 5,

3) AR

State of Forest Report 2015 (Forest Survey of India)l= J % & . Telangana /I D Zf#ki% 21,591 km?
(18.809%) T, NFARIZ I HE DAY 513 km?, HH# J OFKAS 12,712 km?, BibK 7S 8,366 km? T 5,
FRARHERLI 2013 4E72 5 168 km? i L T 5,

4) fri&X
Telangana JMZiZ 14 D FrOREX S H D . NFRIZERNZARE 3 277, BFAEM IR RS 9

T, XU ST OREX DS 2 AT Ch b, 2D ORH#EX O IEMRERRIIRATH 5,

Table 3.3.3-1 Protected Areas in Telangana State

Type Name Year | Area (km?) District
National Kasu Brahmananda Reddy NP 1994 1.43 | Hyderabad
Park Mahaveer Harina Vanasthali NP 1994 14.59 | Ranga Reddy
Mrugavani NP 1994 3.6 | Ranga Reddy
Tiger Kawal 2,019.12
Reserves Amrabad 2,611.39
Wildlife Nagarjuna Sagar-Srisailam WLS 1978 3,568.09 | Nalgonda & Mahaboobnagar
Sanctuaries Eturnagaram WLS 1953 806.15 | Warangal
Kawal WLS 1965 892.23 | Adilabad
Kinnersani WLS 1977 635.41 | Khammam
Lanja Madugu Siwaram WLS 1978 29.81 | Adilabad & Karimnagar
Manjeera Crocodile WLS 1978 20.00 | Medak
Pakhal WLS 1952 860.00 | Warangal
Pocharam WLS 1952 130.00 | Medak
Pranahita WLS 1980 136.03 | Adilabad

source: ENVIS Centre on Wildlife & Protected Areas (http://www.wiienvis.nic.in)
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source: GLCNMO version 3 (2013) (https://globalmaps.github.io/glcnmo.html)
Figure 3.3.3-1 Land Use in Telangana State
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source: Protected Planet (https://www.protectedplanet.net/)

Figure 3.3.3-2 Protected Areas in Telangana State
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5) IRFELEY)

Telangana N NIZ 5347 DFEdERD & 5 IUCN L v KU A b FR# O R AEIRNT)LL LI 14 FE b
V. PNERIZHEIR/GIE 1B FH(EN)3 Fl, #EadR/ati I FE(VU)7 B, Sk EINTY fECh 5, =
D H B AV k7 (Panthera tigris, EN) D5 Af & RIXNZ R,

Table 3.3.3-2

Category

Scientific name

EN

Cuon alpinus
Manis crassicaudata
Panthera tigris

\Y4V)

Aonyx cinereus

Bos gaurus

Lutrogale perspicillata
Melursus ursinus
Prionailurus rubiginosus
Rusa unicolor
Tetracerus quadricornis

NT

Antilope cervicapra
Hyaena hyaena
Panthera pardus

Semnopithecus priam

source: IUCN (http://www.iucnredlist.org/)

IUCN red list species which has known habitat in Telangana State
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source: IUCN (http://www.iucnredlist.org/)
Figure 3.3.3-3 Tiger habitat in Telangana State
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6) ik

2011 FE D [FE BG4 (Census 2011 (http://www.censusindia.gov.in/)) i, Telangana JN D5 7E
HRiEIT 3,286,928 A(9.34%) Td 5, FEETBIED A 1 LLAY @\ B(District) 1%, Khammam (27.4%).
Adilabad (18.1%). Warangal (15.1%), R#IZT R 13 DY T HAfEEI N TV D,

Table 3.3.3-3 Scheduled Areas in Telangana State

o))

O]

®)

(4)

®)

(6)

Balmor, Kondnagol, Banal, Bilakas, dharawaram, Appaipali, Rasul Chernvu, Pulechelma,
Marlapaya, Burj Gundal, Agarla Penta, Pullaipalli, Dukkan Penta, Bikit Penta, Karkar Penta,
Boramachernvu, Yemlapaya, Irlapenta, Mudardi Penta, Terkaldari, Vakaramamidi Penta,
Medimankal, Pandibore, Sangrigundal, Lingabore, Rampur, Appapur, Malapur, Jalal Penta,
Piman Penta, Railet, Vetollapalli, Patur Bayal, Bhavi Penta, Naradi Penta, Tapasi Penta,
Chandragupta, Ullukatrevu, Timmareddipalli, Sarlapalli, Tatigundal, Elpamaehena, Koman
Penta, Kollam Penta, Mananur, Macharam, Malhamamdi, Venketeshwarla Bhavi, Amrabad,
Tirmalapur, Upnootola, Madhavanpalli, Jangamreddi Palli, Pedra, Venkeshwaram,
Chitlamkunta, Lachmapur, Udmela, Mared, Ippalpalli, Maddimadag, Akkaram, Ainol, siddapur,
Bamanpalli, Ganpura and Manewarpalli Villages of Achempeth Talug of Mahbubnagar district.
Malai Borgava, Ankapur, Jamul Dhari, Lokari, Vanket, Tantoli, Sitagondi, Burnoor, Navgaon,
Pipal Dari, Pardi Buzurg, Yapalguda, Chinchughat, Vankoli, Kanpa, Avasoda Burki, Malkapur,
Jaree, Palsi Buzurg, Arli Khurd, Nandgaon, Vaghapur, Palsikurd, Lingee, Kaphar Deni,
Ratnapur, Kosai, Umari, Madanapur, Ambugaon, Ruyadee, Sakanapur, Daigaon, Kaslapur,
Dorlee, Sahaij, Sangvee, Khogdoor, Kobai, Ponala, Chaprala, Mangrol, Kopa Argune,
Soankhas, Khidki, Khasalakurd, Khasalabuzurg, Jamni, Borgaon, Sayedpur, Khara, Lohara,
Marigaon, chichdari, Khanapur, Kandala, Tipa, Hati Ghota, Karond Kurd, Karoni Buzurg,
Singapur, Buranpur, Nagrala, Bodad, Chandpelli, Peetgain, Yekori, Sadarpur, Varoor, Rohar,
Takli and Ramkham villages of Adilabad taluq of Adilabad district.

Ambari, Bodri, Chikli, Kamtala, Ghoti, Mandw, Maregaon, Malborgaon, Patoda, Dahigaon,
Domandhari, Darsangi, Digri, Sindgi, Kanakwari, Kopra, Malakwadi, Nispur, Yenda,
Pipalgaon, Bulja, Varoli, Anji, Bhimpur Sirmeti, Karla, Kothari, Gokunda, Gogarwudi,
Malkapur, Dhonora, Rampur, Patri, Porodhi, Boath, Darsangi, Norgaon, Unrsi, Godi, Sauarkher,
Naikwadi, Sarkani, Wajhera, Mardap, Anjenkher, Gondwarsa, Pipalsendha, Jurur, Minki, Tulsi,
Machauder Pardhi, Murli, Takri, Parsa, Warsa, Umra, Ashta, Hingni, Timapur, Wajra, Wanola,
Patsonda, Dhanora, Sakur and Digri villages of Kinwat taluk of Adilabad district.

Hatnur, Wakri, Pardhi, Kartanada, Serlapalli, Neradi-konda, Daligaon, Kuntala, Venkatapur,
Hasanpur, Surdapur, Polmamda, Balhanpur, Dharampuri, Gokonda, Bhotai, Korsekal, Patnapur,
Tejapur, Guruj, Khahdiguda, Rajurwadi, Ispur, Ghanpur, Jaterla, Khantegaon, Sauri, Ichora,
Mutnur, Gudi Hatnur, Talamedee, Gerjam, Chincholi, Sirchelma, Mankapur, Narsapur,
Harkapur, Dhampur, Nigni, Ajhar Wajhar, Chintalbori, Chintakarvia, Rampur, Gangapur and
Gayatpalli villages of Boath taluk of Adilabad district.

All villages of Utnur talug of Adilabad district.

The Scheduled Areas in the State of Andhra Pradesh were originally specified by the Scheduled
Avreas (Part A States) Order, 1950 (C.0.No.9) dated 23.1.1950 and the Scheduled Areas (Part B
States) Order, 1950 (C.0.No.26) dated 7.12.1950 and have been modified vide the Madras
Scheduled Areas (Cesser) Order 1951 (C.O. 50) and the Andhra Scheduled Areas (Cesser)
Order, 1955 (C.0.30)

Rajampet, Gunjala, Indhani, Samela, Tejapur, Kannargaon, Kantaguda, Shankepalli, Jamuldhari,
Gundi, chorpalli, saleguda, Wadiguda, Savati, Dhaba, chopanguda, Nimgaon, Khirdi, Metapipri,
Sakra, Sangi, Devurpalli, Khotara-Ringanghat, Nishani, Kota Parandoli, Mesapur, Goigaon,
Dhanora, Pardha, Surdapur, Kerineri Murkilonki, Devapur, Chinta Karra, Iheri, Ara, Dashapur,
kapri, Belgaon, Sirasgaon, Moar, Wadam, Dhamriguda, Dallanpur, Chalwardi, Ihoreghat,
Balijhari, Sakamgundi, Ara, Uppal Naugaon, Anksorpur, Chirakunta, Illipita Dorli,
Mandrumera, Dantanpalli, Deodurg, Tunpalli, Dhagleshwar, Padibanda, Tamrin, Malangundi,
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Kandan Moar, Geonena, Kuteda, Tilani, Kanepelli, Bordoum Telundi, Maugi Lodiguda,
Moinda-gudipet, Chinnedari, Koitelundi, Madura, Devaiguda, Areguda, Gardepalli, Takepalli,
Choutepalli, Rane Kannepalli, Sungapur, Rala Samkepalli, Chopri, Doda Arjuni, Serwai,
Rapalli, Tekamandwa and Meta Arjuni villages of Asaifabad talug of Adilabad district.
Gudam, Kasipet, Dandepalli, Chelampeta, Rajampet, Mutiempet, Venkatapur, Rali, Kauwal,
Tarapet, devapur, Gathapalli, Rotepalli, mandamari, dharmaraopet Venkatapur, Chintaguda and
Mutiempalli villages of Lakshetipet talug of Adilabad district.

Bendwi, Chincholi, Goigaon, Hirapur, Sakri, Balapur, Manoli, Antargaon, Wirur, Dongargaon,
Timbervai, Sersi, Badora, VVmarjeeri, Lakarkot, Ergaon, Kirdi, Sondo, Devara, Khorpana,
Kanargaon, chenai, Kairgaon, samalhira, Dhanoli, Marnagondi, Yellapur, katalbori, Isapur,
Devti, Panderwani, Wansari, Perda, Wargaon Nokari, Mirapur, Pardhi, Kutoda, Parsewara,
Mangalhra, Karki, Nokari, Manoli, Sonapur, Inapur, Mangi, Uparwai, Tutta, Lakmapur, Kirdi,
Injapur, Jamni, Hargaon, Chikli, Patan, Kosundi, Kotara and sonorli villages of Rajura taluq of
Adilabad district.

Ralapet, Kistampet, Takalapalli, Chakalpalli, Anaram, Bhepalli, Korsni Isgaon, Chintaguda,
Ankora, Usurampalli, Arpalli, Bophalpatnam, Balasaga, Pardhi, Tumrihati, Chintalmanopalli,
chintam, Gullatalodi, Damda, Dhorpalli, Kanki Garlapet, Gudlabori, Gurmpet, Lomveli,
Mogurdagar, Wirdandi and Chilpurdubor villages of Sirpur taluq of Adilabad district.

(10) Kannaiguda, Ankannaguda, Raghavpatnam, Medarmiola, koetla, Parsa Nagaram, Muthapur,

Motlaguda, Venglapur, Yelpak, Kaneboenpalli, Medaram, Kondred, Chintaguda, Kondaparthi,
Yelsethipalli, Allvammarighunpur, Rampur, Malkapalli, chettial, Bhupathipur, Gangaram,
Kannaiguda, Rajannapet, Bhutaram, Akkela, Sirvapur, gangaram Bhupathipur, Pumbapur,
Rampur, Ankampalli, Kamaram, Kamsettigudam, Ashnaguda, Yellapur, Allaguda, Narsapur,
Puschapur, Bhattupalli, Lavnal, Vadduguda, Kothur, Pegdapalli, Srvapur, Bhussapur, chelvai,
Rangapur Govindraopet, Ballapali, dhumpallaguda, Kelapalli, Lakhanavaram, Pasra, Gonepalli,
Padgapur Govindraopet, Ballapali, Dhumpallaguda, Kelapalli, Lakhanavaram, Pasra, Gonepalli,
Padgapur, Narlapur, Kalvapalli, Uratam, Kondia, Maliat, Aclapur, Dodla, Kamaram, Tadvai,
Boodiguda, Bannaji, Bandam, Selpak, Kantalpalli, Sarvai, Gangaguda, Tupalkalguda, Akulvari,
Ghanpur, Shahpalli, Gagpelli, Chinna-beonnplli, Venkatapur, Narsapur, Anvaram, Lingal,
Ballepalli, Bandal and Thunmapur villages of Mulug talug of Warrangal district.

(11) Vebelli, Polara, Bakkachintaphad, Ganjad, Thirmalguda, Gopalpur, Khistapur, Tatinari Venpalli,

Pattal Bhoopati, Chandelapur, Battalpalli, Advarampet, Satiahnagar, Dutla, Mothwada,
Mangalawarpet, Karlai, Arkalkunta, Kodsapet, Gunderpalli, Masami, Battavartigudem,
Mamidigudam, Pangonda, Roturai, Satreddipalli, Konapur, Kondapuram, Pogulapalli,
Govindapuram, Makadapalli, Peddalapalli,  Yerravaram, Kundapalli  neelampalli
Daravarinampalli, Karnegund, Mahadevagudem, Marrigudem, Jangalpalli, Bavarguda, Oarbak,
Gangaramam, Mucherla Amaroncha, Kamaraam, Chintagudem, Nilavancha, Kangargidda,
Madagudem, Dalurpet, Kothagudem, Kotapalli, Goarur, Radhiapur, Gazalgudem, Rajvepalli
and bollypalli villages of Narsampet taluk of Warrangal district.

(12) All the villages of Yellandu talug of Warrangal district (excluding the Yellandu, Singareni and

Sirpur villages and the town of Kothaguda)

(23) (i)All the villages of Palocha talug of Warrangal district excluding Palondha, Borgampad,

Ashwaraopet, Dammapet, Kuknur and Nelipak villages and (ii) Samasthan of Paloncha
Inserted by the Madras Scheduled Areas (Cesser) Order, 1951
Inserted by the Andhra Scheduled Areas (Cesser) Order, 1955

source: The Ministry of Tribal Affairs (http://tribal.nic.in)
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source: Census 2011 (http://www.censusindia.gov.in/)

Figure 3.3.3-4 Scheduled Tribes in Telangana State

ERFEARISH
3-40



1Y REBHEOY —IERINE - BRBE

D714 FILUIR—+

7) 8%

2016 FEIF LD B RO EE OV 2EHIZ L D & | Telangana N DGR TX, L~ 2 R
ERBOWEH I L1 THSEELTLIEZN 122> Tn5,

(2) B

Telangana /N D BrGiAt- = BE OAFRIZITILL T DO b DA B D,

Table 3.3.3-4 Relevant Authorities in Telangana State

Name Address Role
Environment, Forests, Science | Telangana Secretariat Environment
and Technology Department Tankbund, Basheer Bagh, Near NTR Gardens, | Clearance

Telangana, Hyderabad, Telangana 500022
The Telangana State Pollution | Paryavaran Bhavan, A-3, Industrial Estate, | Pollution,
Control Board (TSPCB) Sanathnagar, Environmental
Hyderabad — 500 018 Clarence

Telangana Forest Department

Aranya Bhavan, Saifabad, Hyderabad - 500004

Forest Clearance

Irrigation & CAD Department

Jalasoudha Building,Errum Manzil,Jalasoudha,
HYDERABAD-500082

Water resource

Minorities Welfare Department

Telangana Secretariat
Tankbund, Basheer Bagh, Near NTR Gardens,
Telangana, Hyderabad, Telangana 500022

Minorities

Department of Rural | STREE NIDHI Rural Development
Development 5-10-192, 5th Floor,
Hermitage Office Complex,
Huda Building, Hill Fort Road,
Nampally, Hyderabad-500004
(3) EREEf=H TOBE

H VB YL IR RIS L DK E =4 U > 7 (CPCB, 2014-15){Z X % {#[)I| BOD RHiic k5 &, A >~
RENIZ®H % 302 DIFEGS VIO 5 6 7 {[)1178 Telangana N2 &H D . ENT —A K 18 it
INTH D, 1GYEDE )L, Godavari JII, Krishna JIl, Manjeera JII, Musi JIl, Nakkavagu JI|,

Sabari )I|. Maner )I| T&H 5,

ANNUAL ADMINISTRATION REPORTS FOR THE YEAR-2013-14 (GOVERNMENT OF
TELANGANA FOREST DEPARTMENT) (Z & % & Telangana )N @ R AR i FE I3 IR AR MR &2 & 6D T
26,446 km® (23.01 %) T 5, LA>L 2008 £E7 5 2012 EED[IZ 251km? J&b L TV 5,
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3.3.4  Karnataka M
(1) RE
1) Am
2011 =D [EBGHA (Census 2011 (http://www.censusindia.gov.in/)) 2 X % & Karnataka /i ™ A
F1E 6.11 T AT, 2001 420 5.29 T A SHIM L T %, Karnataka o A F 2011 4D 1%

61,095,297 THh 5, Z D 10 /DN AHEINRIL 15.60% TH 5 —J7. FDRID 10 /MDA A
BINERIT 17.25% Td - 7=, Karnataka N o A O BEENIZ 5 2 E| 413 2001 41X 5.14% TH -

7o, 2011 1E 5.05% TH %,

2) RENFA AP & PR

T.V. Ramachandra (2012)7(Z & % &, Karnataka M * % > PEH &l 745.8 Gg (EIN 11 /7, &
E D 4.4%), —E{bRFEEHEIT 1,523.9 Gg (BN 6 iz, 2FED 6.8%), iR PEH &I
54,336.5 Gg (IEWN 8 fir, A[E D 5.6%) T 5, BErE M OFIT 3,976,584 & (EN 7 iz, &FED
55%), & A MEPESIT 71317kt (BN 8 ir, 4[FE D 5.5%), ki EpE RIS 2819.4 kt (EN 8

. EED 6.2%)Th 5,
3) fabRiE%x=VU T
Karnataka MICIXfElRiGGT U 72 2 EHFRE SN TE Y, 2013 FORAEREETE YT

(CEPI)IX 45.27 7» %5 67.62 f5.C, 2009 M HIEYE LS WAE(L L T D,

Table 3.3.4-1 Comprehensive Environmental Pollution Index (CEPI) in Karnataka State

Industrial . CEPI SCORE
Potential Impact Zones Status
Cluster/Area 2009 | 2011 | 2013

KSSIDC Industrial

Area Mysore Paper Mill & An -W
Bhadravathi VISL Township Complex 72.33 | 62.64 | 45.27 | Ln
Mangalore Baikampady Industrial Area 73.68 | 73.86 | 67.62 | As-Ws-Ln
Note: Ac = Air critical ; As = Air severe ; An = Air normal

Wec = Water critical ; Ws = Water severe ; Wn = Water normal

Lc = Land critical ; Ls = Land severe ; Ln = Land normal
source: The Central Pollution Control Board (CPCB)

4) T HUF| A
GLCNMO version 3 (2013)IZ & % &, Karnataka /N 80.9% 13 f2H, 16.7%IZ48-H, 1.1% 1348
T TH 5, BT U 71X Western Ghats (218> THE-> T\ 5,

" Decentralisedcarbonfootprintanalysisforoptingclimatechange mitigation strategiesinindia (2012, T.V. Ramachandra)
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source: GLCNMO version 3 (2013) (https://globalmaps.github.io/glcnmo.html)
Figure 3.3.4-1 Land Use in Karnataka State
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5) #RAk

State of Forest Report 2015 (Forest Survey of India)i= & % & . Karnataka Jl & £E#kiZ 36,421 km?
(18.99 %) T. WARIZEE DM 1,781 km?, P DALY 20,063 km?®, BiibkAY 14,577 km? T
B, FAEREIT 2013 45205 289 km?* BEHI L T 5,

6) PRAEX

Karnataka M Z1% 47 FTOLRGEX 23 H Y . NERIXESLARE 5 AT, BAAY LR 2 XKk 27
AT, T 2=7 4 —REEXD 1 DT, Y U OREXDN 1 Fr, XUV R T OREXN 5
P, ARERKIEAR 8 AT TH D, T O DIREX DO IEFER BRI ARHTH D,

Table 3.3.4-2 Protected Areas in Karnataka State

Type Name Year Area (km?) District
COMMUNITY Kokkare Bellur 2007 312 Mandya
RESERVES '
Conservation Afghanashini 299.52 | Uttara Kannanda
Reserves Bedthi 57.30 | Uttara Kannanda
Bankapur Peacock 0.56 | Haveri
Basur Amruth Mahal Kaval 7.36 | Chikmagalur
Hornbill Con Res 52.50 | Uttara Kannanda
Jayamangali Blackbuck 3.23 | Tumkur
Shalmale Ripariam Bio-System 489 | N.A
Thungabhadra Otter 25.00 | Bellary & Koppal
Elephant 21. Mysore ER 25.11.02
Reserves
National Park Anshi NP 1987 417.34 | Uttara Kannada
Bandipur NP 1974 874.20 | Mysore & Chamarajanagar
Bannerghatta NP 1974 260.51 | Bangalore
Kudremukh NP 1987 Dakshin Kannada, Udipi &
600.32 .
Chikmagalur
Nagarahole (Rajiv Gandhi) NP 1988 643.39 | Kodagu & Mysore
Tiger Reserves Bandipur 1,456.30
Bhadra 1,064.29
Dandeli-Anshi 1,097.51
Nagarahole 1,205.76
Biligiri Ranganatha Temple 574.82
Wildlife Adichunchunagiri Peacock WLS 1981 0.84 | Mandya
Sanctuaries Avrabithittu WLS 1985 13.50 | Mysore
Attiveri Bird WLS 1994 2.22 | Uttara Kannada
Bhadra WLS 1974 492.46 | Chikmagalur & Shimoga
Bhimgad WLS 2010 190.42 | Belgaum
Biligiri Rangaswamy Temple 1987 539 52 Chamarajanagar
(B.R.T.) WLS
Brahmagiri WLS 1974 181.29 | Kodagu
Cauvery WLS 1987 1,027.53 | Mysore, Bangalore & Mandya
Chincholi WLS 2012 134.88 | Gulbarga & Yadgir
Dandeli WLS 1987 886.41 | Uttara Kannada
Daroji Bear WLS 1992 82.72 | Bellary
Ghataprabha Bird WLS 1974 29.79 | Belgaum
Gudavi Bird WLS 1989 0.73 | Shimoga
Gudekote Sloth Bear WLS 2013 38.48 | Bellary
ERFAREKNSH
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Type Name Year Area (km?) District
Malai Mahadeshwara WLS 2013 906.19 | Chamarajanagar
Melkote Temple WLS 1974 49.82 | Mandya
Mookambika WLS 1974 370.37 | Udipi
Nugu WLS 1974 30.32 | Mysore
Pushpagiri WLS 1987 102.96 | Kodagu & Dakshina Kannada
Ranebennur Black Buck WLS 1974 119.00 | Dharwad
Ranganathittu Bird WLS 1940 0.67 | Mysore
Ramadevara Betta Vulture WLS 2012 3.46 | Ramanagara
Rangayyanadurga Four-horned 2011 7724 Davangere
antelope
Sharavathi Valley WLS 1974 431.23 | Shimoga
Shettihalli WLS 1974 395.60 | Shimoga
Someshwara WLS 1974 314.25 | Udipi
Talakaveri WLS 1987 105.01 | Kodagu

source: ENVIS Centre on Wildlife & Protected Areas (http://www.wiienvis.nic.in)
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source: Protected Planet (https://www.protectedplanet.net/)

Figure 3.3.4-2 Protected Areas in Karnataka State
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7) RELEWY

Karnataka /1 NIZ 5348 DFEERD & % IUCN L KU A KGR ORISR AEE(NT)BL_E1X 29 Fl &>
0. WIRITHERAEIR IA FEH(CR)L &, #Epifatl 1B FH(EN)S FE, HapfEii 1 FH(VU)14 FE, i
BIEHENT)e FECTH D, ZDH BT V7 Y 7 (Elephas maximus, EN) & <> % /L | 7 (Panthera
tigris, EN) D 5541 Z2 IR IXNZ 7~ T,

Table 3.3.4-3

Category

Scientific name

CR

Viverra civettina

EN

Cuon alpinus

Elephas maximus
Hipposideros hypophyllus
Macaca silenus

Manis crassicaudata

Mus famulus

Panthera tigris
Vandeleuria nilagirica

VU

Aonyx cinereus

Bos gaurus

Funambulus sublineatus
Lutrogale perspicillata
Martes gwatkinsii
Melursus ursinus
Platacanthomys lasiurus
Prionailurus rubiginosus
Rattus satarae

Rusa unicolor
Semnopithecus hypoleucos
Suncus montanus
Tetracerus quadricornis
Trachypithecus johnii

NT

Antilope cervicapra
Hyaena hyaena

Lutra lutra

Panthera pardus
Petinomys fuscocapillus
Semnopithecus priam

source: IUCN (http://www.iucnredlist.org/)

IUCN red list species which has known habitat in Karnataka State
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source: IUCN (http://www.iucnredlist.org/)

Figure 3.3.4-3 Elephant and Tiger habitat in Karnataka State
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8) Rk

Scheduled Castes and Scheduled Tribes Orders (Amendment) Act (1976)(Z L 5 & | Karnataka (2
1% 43 DFRTEFIEN 5, 2011 A DEZFHA (Census 2011 (http://www.censusindia.gov.in/)) T
XL HRE TR 4,209,673 A (7.14%) T 4R E O A 1 He A O B (District) 1 Raichur B 19.03%.
Bellary ¥ 18.41%, Chitradurga /% 18.23%Cd %, Karnataka MM DO f5E= Y 7" (Scheduled Area)i%
50 DHTAAET Do

Table 3.3.4-4 Scheduled Areas in Karnataka State

1. Adiyan 2. Barda 3. Bavacha, Bamcha 4. Bhil, Bhil Garasia, sholi Bhil, Dungri Bhil,

Dungri Garasia, Mewasi Bhil, Rawal Bhil, Tadvi Bhil, Bhagalia, Bhilala, Pawra, Vasava,
Vasave 5. Chenchu, Chenchwar 6. Chodhara 7. Dubla, Talavia, Halpati 8. Gamit, Gamta,
Gavit, Mavchi, Padvi, Valvi 9. Goud, Naikpod, Rajgond 10. Gowdalu 11. Hakkipikki 12.
Hasalaru 13. Irular 14. Iruliga 15. Jenu Kuruba 16. Kadu Kuruba 17. Kammara (in South
Kanara district and Kollegal taluk of Mysore district) 18. Kanivan, Kanyan (in Kollegal
taluk of Mysore district) 19. Kathodi, Katkari, Dhor Kathodi, Dhor Katkari, Son Kathodi,
Son Katkari 20. Kattunayakan 21. Kokna, Kokni, Kukna 22. Koli Dhor, Tokre Koli, Kolcha,
Kolgha 23. Konda Kapus 24. Koraga 25. Kota 26. Koya, Bhine Koya, Rajkoya 27.
Kudiyam Melekudi 28. Kuruba (in Coorg district) 29. Kurumans 30. Maha Malasar 31.
Malaikudi 32. Malasar 33. Malayekandi 34. Maleru 35. Maratha (in Coorg district) 36.
Marati (in south Kanara district) 37. Meda 38. Naikda, Nayaka, Chollivala Nayaka, Kapadia
Nayaka, Mota Nayaka, Nana Nayaka, Naik Nayak, Beda, Bedar, and Valmiki. 39. Palliyan
40. Paniyan 41. Pardhi, Advichincher, Phase Pardhi 42. Patelia 43. Rathawa 44. Sholaga 45.
Soligaru 46. Toda 47. Varli 48. Vitolia, kotwalia, barodia 49. Yerava 50. Siddi (in Uttar
Kannada district)

source: Ministry of Tribal Affairs
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source: Census 2011 (http://www.censusindia.gov.in/)

Figure 3.3.4-4 Scheduled Tribes in Karnataka State
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9) /%L

2016 4EHf 5 D A ARDANEE OWFN 2GR L 5 & | Karnataka PN OfEfRE L, L1 11+
SEBELTLLEE W] [ZRoTWnW 5,

(2) B

Karnataka /1 O BBz BEAHFRI I LA TIOR3 280 TH 5,

Table 3.3.4-5 Relevant Authorities in Karnataka State

Name

Address

Role

Karnataka State Pollution Control
Board (KSPCB)

Karnataka State Pollution Control Board
"Parisara Bhavan", #49,4th & 5th Floor,
Church Street, Bangalore-560001

Pollution

Department of Ecology & | Room No. 708, Gate 2, Multi Storied | Environment
Environment (DEE) Building, Dr. Ambedkar Veedhi Clearance
Bangalore - 560 001
Karnataka Forest Department 18th Cross,Malleswaram,Bengaluru Forest Clearance,
Wildlife Clearance
Regional Offices, Ministry of | Regional Office (SZ), Kendriya Sadan, 4th | Forest Clearance,

Environment and Forest, Climate
Change

Floor, E&F
Wings, 17th Main Road, Koramangala II
Block, Bangalore - 560034

Wildlife Clearance

Environment Managament Policy
Research Institute (EMPRI)

“Hasiru Bhavana”, Doresanipalya Forest
Campus
Vinayakanagara Circle,
Phase

Bangalore 560 078

J.P. Nagar 5th

Environment

Water Resources Department

Vikasa Soudha, Dr. B. R. Ambedkar Road
Bangalore-560001

Water

Commissionerate of Social Welfare
Department

5th Floor, MS Building
Dr. Ambedakar Veedhi. Bangalore 560001

SC/ST

Rural Development and Panchayat
Raj Department

3rd Gate, 3rd Floor
MS Building
Bangalore-560001

Rural Development

() BREItLAE TOME

H L B YL IR RIS L DK E =4 U > 7' (CPCB, 2014-15){Z X % {"[)I| BOD sHfiic k5 &, A >~
REINIZH 5 302 DiEGLSL=iIID 5 5 15 {128 Telangana MNiZH Y . ENT —RZ ~ 6 fitd
INT I D, 5% E D E V) 111X, Arkavathi, Bhadra, Bhima, Cauvery, Ghatprabha, Kabini, Kagina, Kali,
Krishna, Lakshmantirtha, Malprbha, Manjira, Shimsha, Tungabhadra, Tungha T& %,

State of Environment Report Karnataka 2011(Department of Forest, Ecology and Environment
Government of Karnataka) X, %4 7RBREEA COMEEFEH L T\ 5, UTIXZ0HBTH 5,

1) ARMREER & HRILPH %

I DA IZ K T 2000 4202 B 2011 4RI FEHE S 417z Bellary O~ 7 1 L~V DBREE
SBREIIC X B & 43.4km° 12 R SEEILBAYE IS K o T 8.9km? DFRFRT U 7 AMEER S A, R
REZ TRV T T\ 5, Karnataka ZR#KJE512 &5 & . Bellary, Sandur, Hospet (213 6,776

ERFEARISH
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ha @ 82 AT DIEHIAFAET 5, SLILFHZEIL 66 M ATOMHIC THREFTH Y | 16 23FTOfiH
TEHEHTH D, FLLBHFEIZ K > TBEIZ 9.9% D&M Kb TS, Sandur = U 7 TITHiL
TR S REPE LI TIE 168 O S e S iz — 05, RHUIS ORI VU 7 Tk 186 f
fERR AT 5, Hospet = U 7 Tld 84 TGRS S AL D — 7. REIFE= Y 7 TIX 106 FEH iR
SNTWb,

2) EIEBHER

HEERBRIC X D2 HMIERICTITREWELE R H 5, RN E SILD LI, HRIC X
HEHBR Y AT AFAE LT, BRI BLHI OB AL S U < XM RE O,
VEW % B A AW H5F D T2 0 ORI ER DO 72 OB FTHIE, RBHEEDO O OMiBI4, 22—

=R NF T EFEAGRR EORK B LT, L, Tiub D% < IIfE T X
DAREHRAE MR LRNIRFELE D E D D RO REIT R Ik - T, ZDOBEEMBR L 7
o7z, BB LZ 17,500 ha DA EIERER SN TN D,

3) M DKDEN

Karnataka M 1%, NI OKFND T O OKZFIH T E RWBREIZ R TR Y | )1BHFE A
TERUVIREIC 2 > T 5, Wik z2 AT 2 M T Cauvery JIIHH OXRFIHIL, BB
GTHRELTETEY ., KANEOEE ARRNEITERT DR « BURKIRELZ W T
W5, 2007 AFIZH S 472 Cauvery Ky EECHNE, £ 2T 50% Z Bl L, Karnataka M2
ﬂOMMMU?MMmm@#E YNz, ZOEROREIZLY, b5 E 0D ATHE

B3Iz b,

Krishna JI| D3] 117K @ Maharashtra #N. Karnataka /. Andhra Pradesh N CoOE/r 1%, 43 4Ff
weam S E\ N TN, 2010 4R 0D Krishna /K 480 T, K ELOFHR S 2050 425 THZT
boE Iz, Thucksd b, ZMAEfRT 2,578 TMC/a (73.0 billion m3/a)23E v 4T o, %
® 9 B Karnataka /1 1% 911 TMC/a (25.8 billion m3/a) & Z#17-, F7=. FMIZZFHIZHNZ Almatti
B LD S & 524m £ T5m i BP9 5 Z SIS Lo THKEZ T Z LRSI,

3.3.5 KeralaM
(1) ®E
1) AA

2011 D [EBGHA (Census 2011 (http://www.censusindia.gov.in/)) (2 X % & Kerala /N A 0%
3.34 T AT, 2001 4ED 3.18 F 5 A2 BESIN L T 5, Kerala 1 @ 2011 40 A A1 33,406,061
Th D, ZOL10FEMDO N OHIMNZEILA.91% T 5 —F . ORIO 104FF O N O HIN=R1E9.42%
T o7z, Kerala MO N OB EENT & 5 E4 13 2001 4513 3.10% TH - 7253, 2011 413 2.76%
Th D,

ERFEARISH
3-52



1Y REBHEOY —IERINE - BRBE
274 FILIR—k

2) IREFET AL & PEHTR

T.V. Ramachandra (2012)8(Z L % & . Kerala )N # % L4 &% 150.8 Gg (E N 19 fir, &E D
0.9%), —{biRFEPEH EI1X 610.8 Gg (EIN 13 iz, &[E D 2.7%), A biRFEHEH i 26,046.5
Gg (W 15 i, 2E D 2.7%) T 5, BERHH OFE 2,792,074 & (EWN 1147, 2E O 3.8%),
A MAEPERET 288.6 kt (HN 18 i, 2[EH D 0.2%), #k8iA: pERIE 679.7 kt (PN 13 A7, 4=
[E D 1.5%) THh 5.

3) fEBRiE%R= U T

Kerala N TiX, 1 2FMEpRiGY=— U TITHE STV 5, 2013 4EOFR B BRBEH YRR
57.94 T 2009 4 HE(L L TV 2,

Table 3.3.5-1 Comprehensive Environmental Pollution Index (CEPI) in Kerala State

Industrial . CEPI SCORE
Potential Impact Zones Status
Cluster/Area 2009 | 2011 | 2013
Greater Cochin Eloor-Edayar Industrial Belt 75.08 | 57.39 | 57.94 | An-Wn-Ln

Note: Ac = Air critical ; As = Air severe ; An = Air normal
Wec = Water critical ; Ws = Water severe ; Wn = Water normal
Lc = Land critical ; Ls = Land severe ; Ln = Land normal

source: The Central Pollution Control Board (CPCB) (http://cpcb.nic.in/)

4) T HUF| A

GLCNMO 9 version 3 (2013)i2 & % &, Kerala /Il @ 19.8% 131, 76.5% IXARM, 1.5% 134B
T TdH 5, BT Y 71X Western Ghats (278> THE-> T\ 5,

8 Decentralisedcarbonfootprintanalysisforoptingclimatechange mitigation strategiesinindia (2012, T.V. Ramachandra)
° Geospatial Information Authority of Japan, Chiba University and collaborating organizations
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source: GLCNMO version 3 (2013) (https://globalmaps.github.io/glcnmo.html)
Figure 3.3.5-1 Land Use in Kerala State
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5) #RAk

State of Forest Report 2015 (Forest Survey of India)lZ % & . Kerala JN &K1 19,239 km?
(49.50 %) T, WARIZEE DS 1,523 km?, FPE DAL 9,301 km?, BiAL7S 8,415 km® T
%, FRAREAEIE 2013 4EA0 6 1,317 km* I L TV 5,

6) PRAEX

Kerala N Z1% 30 22 AT ORHEX A H U . WIRIZENIARE 6 23FT. BAAYREXIEA 17 7
A, 2 2=7 0 —RiEXD 1 ET. Y U OREXD 4 DT, XUV R T OREXN 2
Thsd, ZhbOEEXDEHDEFRGIIRHTH S,

Table 3.3.5-2 Protected Areas in Kerala State

Type Name Year Area (km?) District
COMMUNITY RESERVES | Kadalundi 2007 Malappuram
1.50
Elephant Reserves 22. Wayanad ER 2.4.02
25. Nilambur ER 2.4.02
28. Anamudi ER 2.4.02
29. Periyar ER 2.4.02
National Park Anamudi Shola NP 2003 Idukki
7.50
Eravikulam NP 1978 97.00 | Idukki
Mathikettan Shola NP 2003 12.82 | Idukki
Pambadum Shola NP 2003 Idukki
1.32
Periyar NP 1982 350.00 | Idukki & Quilon
Silent Valley NP 1984 89.52 | Palakkad
Tiger Reserves Periyar 925.00
Parambikulam 643.66
Wildlife Sanctuaries Aralam WLS 1984 55.00 | Kannur
Chimmony WLS 1984 85.00 | Thrissur
Chinnar WLS 1984 90.44 | ldukki
Chulannur Peafowl WLS 2007 Thrissur & Palakkad
3.42
Idukki WLS 1976 70.00 | Ildukki
Kottiyoor WLS 2011 30.38 | Kannur
Kurinjimala WLS 2006 32.00 | Idukki
Malabar WLS 2010 74.22 | Kozhikode
Mangalavanam Bird WLS 2004 Ernakulam
0.03
Neyyar WLS 1958 128.00 | Thiruvananthapuram
Parambikulam WLS 1973 285.00 | Palakkad
Peechi-Vazhani WLS 1958 125.00 | Thrissur
Peppara WLS 1983 53.00 | Thiruvananthapuram
Periyar WLS 1950 427.00 | Idukki
Shendurney WLS 1984 100.32 | Ouilon
Thattekad Bird WLS 1983 25.00 | ldukki
Wayanad WLS 1973 344.44 | Wayanad

source: ENVIS Centre on Wildlife & Protected Areas (http://www.wiienvis.nic.in)

ERFEARISH
3-55



1Y REEHEIS —ERINE - ERHD
IPAFILLIR—

source: Protected Planet (https://www.protectedplanet.net/)

Figure 3.3.5-2 Protected Areas in Kerala State
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7) RELEWY

KeralaJNPNIZ 04 DFLEkD & % IUCN L KU A b Ed Ok a L (NT) L _E1X 36 flid 0 |
WARITHEIR I LA E(CR)L Fl, At 1B H(EN)L3 fl, ikt 11 FA(VU)13 i, Alifedse
HNT)6FETH D, ZD9H BT 7 Y v(Elephas maximus, EN) & <> 7L k7 (Panthera tigris,

EN)D 5347 2 IRIXNZ R T,

Table 3.3.5-3

Category

Scientific name

CR

Viverra civettina

EN

Cuon alpinus

Elephas maximus
Feroculus feroculus
Latidens salimalii
Macaca silenus

Manis crassicaudata
Mus famulus
Nilgiritragus hylocrius
Panthera tigris
Prionailurus viverrinus
Rattus ranjiniae
Suncus dayi
Vandeleuria nilagirica

\Y4V)

Aonyx cinereus

Bos gaurus

Funambulus sublineatus
Lutrogale perspicillata
Martes gwatkinsii
Melursus ursinus
Platacanthomys lasiurus
Prionailurus rubiginosus
Rusa unicolor
Semnopithecus hypoleucos
Suncus montanus
Tetracerus quadricornis
Trachypithecus johnii

NT

Antilope cervicapra
Lutra lutra

Panthera pardus
Petinomys fuscocapillus
Ratufa macroura
Semnopithecus priam

source: IUCN (http://www.iucnredlist.org/)

IUCN red list species which has known habitat in Kerala State
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source: IUCN (http://www.iucnredlist.org/)
Figure 3.3.5-3 Elephant and Tiger habitat in Kerala State
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8) Rk

Scheduled Castes and Scheduled Tribes Orders (Amendment) Act (1976)(Z X % &, Kerala 21
43 DIREFHEN 8 5, 2011 4D [EZAFH A (Census 2011 (http://www.censusindia.gov.in/),) T,
FREERIL 484,839 A (1.45%) T, FREMED A M DS E WK (District)i% Wayanad U 18.53%,

Idukki ¥ 5.03%TH %,

9 %L

2016 B D H ARKONEE O Z 2RI XL 5 L. Kerala JNOfEREIL, L~ 1 [+
SEBELTLEEN] 22> Tn 5,

(2) B

Kerala M OB 5z AR IXLL IR+ B0 TH 5,

Table 3.3.5-4 Relevant Authorities in Kerala State

Name Address Role

Kerala State Pollution Control | Pattom P.O., Thiruvananthapuram - 695 | Pollution

Board 004

Kerala Forest and  Wildlife | Parijatham Forest Complex, Palace Rd, | Forest Clearance,
Department Chembukkav, Thrissur, Kerala 680020 Wildlife Clearance
Regional Offices, Ministry of | Regional Office (SZ), Kendriya Sadan, 4th | Forest Clearance

Environment and Forest, Climate
Change

Floor, E&F
Wings, 17th Main Road, Koramangala Il
Block, Bangalore - 560034

Directorate of Environment &
Climate Change

Pallimukku - Kannammoola Rd, Velakudi,
Thiruvananthapuram, Kerala 695024

Environment
Clearance

Water Resources Department

1st Floor

North Block
Secretariat
Thiruvananthapuram

Water Resource

Scheduled Tribes Development | Ground Floor, South Block ST
Department Government Secretariat

Thiruvanathapuram
Scheduled Castes Development | Ground Floor SC

Department

North Block
Secretariat
Thiruvananthapuram
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source: Census 2011 (http://www.censusindia.gov.in/)

Figure 3.3.5-4 Scheduled Tribes in Kerala State
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() EREitham CoOME

WL B YL R RN L DK E =4 U > 7' (CPCB, 2014-15)(Z X 2 {#[)I| BOD RHiiic k5 &, A >~
RIENIZ & % 302 DIHG S LTI 5 5 13 ))117% Kerala N2 & 0 . FNT —Z & 720N T
H D, 1HFYE O E W)X, Chitrapuzha, Kadambayar, Kallai, Karamana, Keecheri, Kuppam,
Manimala, Neeleswaram, Periyar, Pullur, Puzhackal, Thirur, Uppala T& %,

“State of the Environment Report (2007, Kerala State Council for Science, Technology and
Environment)”iZ X % &, Kerala N Ol F 2 51 5ER 81X, BRI H o2k, Jalbiss, TR
BEEEOHEOK T TH D, HHAIHEICDOIRRKIL, (BT N2 = D2k, Padk, #m
D%, TEEHH], KEOBEHONE LBHEDSLI T TH D, INNO F72080ILFE3ET, e
g & PR AR LRI ICHIR S v Cn b, ARV T HOR T, WEDE -, fiEE, -k
EOEEFHE 2B IX, AR RIT L T\ D,

Kerala /N OO0 2 5 L2 REIL, 155, EaFR L, LR, MDY T, R LAY
ZRRMEHATH D, TNHORKIT, )LHIK. Qa2 a) v YEkoiRK, () EHN D DR
Ky (BT I OHEIFE, B)AMRALKSE, (6) LHFATEL, @HIHES LD, B)EIRDOELIIE, (9)
HADEXTH D,

3.3.6  Tamil Nadu M
(1) BE
1) AH
2011 A D [FEBGHA (Census 2011 (http://www.censusindia.gov.in/)) 2 X % & Tamil Nadu J1 @
ANFIX7.21 T AT, 2001 £ 6.24 T7 A BHAL TV %, Tamil Nadu JNo> 2011 4ED A
M1% 72,147,030 TH 5, Z D 10 FM DN OHEEINHRIT 15.61% Th H—J7, FDHIO 10 FfH D

N B H#EINRIT 11.19% T - 7=, Tamil Nadu IND A 0 232EIZ 5D 5 E|A1E 2001 4£1% 6.07%
TH-o7=7%, 2011 1% 5.96% TH D,

2) {RENRT AP & PR

T.V. Ramachandra (2012)10(Z & % &, Tamil Nadu M x % HEHEIE 750.5 Gg (EN 10 A7,
RED 4.4%), —R{bRFEHEHEIL 1,919.0 Gg (EIWN 5 A7, 2FE D 8.5%), _F{bxEHEHEIX
71,107.4 Gg (HWN 5 A7, &ED 7.4%)Th 5, BEEM OFT 8,575,241 & (EWN 2 iz, &FHD
11.8%), & A > MAEPERIE 15,649.70 kt (EIN 3 iz, &ED 12.0%), $kHiA4-PE &=IE 1081.8 kt (=
W 1107, EED 24%)TH 5,

3) fERyEgR=I T
Tamil Nadu JMIZ1E 4 D ET DGR Y 7 MEE STV D, 2013 FFEDOR G BREEIGYufafs

10 Decentralisedcarbonfootprintanalysisforoptingclimatechange mitigation strategiesinindia (2012, T.V. Ramachandra)
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(CEPI)I% 53.14 T, 2009 /£ 79.67 LV & L L T 5,

Table 3.3.6-1 Comprehensive Environmental Pollution Index (CEPI) in Tamil Nadu State

Industrial Cluster/Area Potential Impact Zones 20(§:9EP|2§1(:10R2%13 Status
Vellore Ranipet, SIPCOT Industrial Complex 81.79 | 84.73 | 79.67 | As-We-Ln
Cuddalore SIPCOT Industrial Complex, Phase | & Il | 77 45 | 78.41 | 70.12 An-Ws-Lc
Manali Manali Industrial Area 85.04 | 88.88 | 77.26 | As-We-Ln
Coimbatore SIDCO, Kurichi Industrial Clusters 72.38 | 54.16 | 53.14 | Ap-Wn-Ln
Note: Ac = Air critical ; As = Air severe ; An = Air normal

Wc = Water critical ; Ws = Water severe ; Wn = Water normal
Lc = Land critical ; Ls = Land severe ; Ln = Land normal
source: The Central Pollution Control Board (CPCB) (http://cpcb.nic.in/)

4) T HUF| A

GLCNMO 11 version 3 (2013)iZ & % &, Tamil Nadu JN @ 82.2% 13 2, 14.2% XK, 2.4%
WIER T T D, FRbh U 7 1% Western Ghats [Z78 - THE-> T 5,

5) AR

State of Forest Report 2015 (Forest Survey of India)iZ & % & . Tamil Nadu /1 O £E#kiZ 26,345 km?
(20.26 %) T, WARIZEE OIS 2,993 km?, P DALY 10,469 km®, BiibkAY 12,883 km? T
b5, FAEREIT 2013 45205 2,501 km? #40 L T %,

1 Geospatial Information Authority of Japan, Chiba University and collaborating organizations
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source: GLCNMO version 3 (2013) (https://globalmaps.github.io/glcnmo.html)
Figure 3.3.6-1 Land Use in Tamil Nadu State
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6) PrRiEX

Tamil Nadu JNIZ1E 44 22 AT ORFEX D H O . WEIRIZIESZAR 5 2T, BRI 29
AT, ARERKIEY 2 AT, T OLRERXD 4 0. RUH L BT OREXD 4 T CTh D,
I OREX O IEME BRI ARHTSH 5.

Table 3.3.6-2 Protected Areas in Tamil Nadu State

Type Name Year Area (km?) District

Conservation | Tiruppadaimarathur 0.03 | Tirunelveli

Reserves Suchindrum-Theroor-Managudi 4.85 | Kanyakumari

Elephant 23. Nilgiri ER 19.9.03

Reserves 26. Coimbatore ER 19.9.03
27. Anamalai ER 19.9.03
30. Srivilliputhur ER 19.9.03

National Guindy NP 1976 2.82 | Chennai

Park Gulf of Mannar Marine NP 1980 6.23 | Ramanathpuram & Tuticorin
Indira Gandhi (Annamalai) NP 1989 117.10 | Coimbatore
Mudumalai NP 1990 103.23 | Nilgiris
Mukurthi NP 1990 78.46 | Nilgiris

Tiger Kalakad-Mundanthurai 1,601.54

Reserves Mudumalai 688.59
Sathyamangalam 1,408.40
Anamalai 1,479.87

Wildlife Cauvery North WLS 2014 504.33 | Kishnagiri & Dharmapuri

Sanctuaries Chitrangudi Bird WLS 1989 0.48 | Ramanathpuram
Gangaikondam Spotted Dear WLS 2013 2.88 | Tirunelveli
Indira Gandhi (Annamalai) WLS 1976 841.49 | Coimbatore
Kalakad WLS 1976 223.58 | Tirunelveli
Kanjirankulam Bird WLS 1989 1.04 | Ramanathpuram
Kanyakumari WLS 2002 457.78 | Kanyakumari
Karaivetti Bird WLS 1999 4.54 | Perambalur
Karikilli Birds WLS 1989 0.61 | Kanchipuram
Kodaikanal WLS 2013 608.95 | Dindigul & Theni
Koonthankulam-Kadankulam WLS 1994 1.29 | Tirunelveli
Megamalai 2016 269.11 | Theni
Melaselvanoor-Keelaselvanoor WLS 1998 5.93 | Ramanathpuram
Mudumalai WLS 1942 217.76 | Nilgiris
Mundanthurai WLS 1977 567.38 | Tirunelveli
Nellai WLS 2015 356.73 | Tirunelveli
Oussudu Lake Bird Sanctuary 2015 3.32 | Villupuram
Point Calimere WLS 1967 17.26 | Nagapattinam
Pulicat Lake Bird WLS 1980 153.67 | Tiruvellore
Sathyamangalam WS 2008, 2011 1,411.61 | Erode
Srivilliputhur Grizzled Squirrel WLS 1988 485.20 | Virudhunagar
Theerthangal 2016 0.29 | Ramanathpuram
Sakkarakottai 2016 2.30 | Ramanathpuram
Udayamarthandapuram Lake WLS 1991 0.45 | Thiruvarur
Vaduvoor Birds WLS 1991 1.28 | Thiruvarur
Vedanthangal Lake Birds WLS 1936 0.30 | Chengalpet
Vellanadu Blackbuck WLS 1987 16.41 | Tuticorin
Vellode Birds WLS 1997 0.77 | Erode
Vettangudi Birds WLS 1977 0.38 | Sivagangai

source: ENVIS Centre on Wildlife & Protected Areas (http://www.wiienvis.nic.in)
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source: Protected Planet (https://www.protectedplanet.net/)

Figure 3.3.6-2 Protected Areas in Tamil Nadu State
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7 REEY

Tamil Nadu MNP 5346 DFEERD & 5 TUCN L KU A Rid oM a i (INT) L I 34
oV NERITHERSEE TA JE(CR)1 Fll, #EE0EE 1B FH(EN)13 #l, AfE0aii 1 E(VU)13 FE, Hi
MERAEENT) FECTh D, Z D5 B 7 P 7 Y U(Elephas maximus, EN) &~ 77 /L | 7 (Panthera
tigris, EN)D 4347 % IR R T,

Table 3.3.6-3 TUCN red list species which has known habitat in Tamil Nadu State

Category Scientific name
CR Cremnomys elvira
EN Cuon alpinus

Elephas maximus
Feroculus feroculus
Hipposideros hypophyllus
Latidens salimalii
Macaca silenus

Manis crassicaudata
Mus famulus
Nilgiritragus hylocrius
Panthera tigris
Prionailurus viverrinus
Suncus dayi
Vandeleuria nilagirica
vu Aonyx cinereus

Bos gaurus

Funambulus sublineatus
Lutrogale perspicillata
Martes gwatkinsii
Melursus ursinus
Platacanthomys lasiurus
Prionailurus rubiginosus
Rattus satarae

Rusa unicolor
Semnopithecus hypoleucos
Suncus montanus
Trachypithecus johnii
NT Antilope cervicapra
Hyaena hyaena

Lutra lutra

Panthera pardus
Petinomys fuscocapillus
Ratufa macroura
Semnopithecus priam

source: I[UCN (http://www.iucnredlist.org/)
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source: [UCN (http://www.iucnredlist.org/)
Figure 3.3.6-3 Elephant and Tiger habitat in Tamil Nadu State
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8) Rk

Scheduled Castes and Scheduled Tribes Orders (Amendment) Act (1976)I1Z X % &, Tamil Nadu M
(Z1E 36 DIFEMIEN & 5, 2011 FFDO[EZAFHA (Census 2011 (http://www.censusindia.gov.in/),)
TIX, FREFIRIL 794,697 AN(1.10%) T, FREFEO A H A S B (District)ld The Nilgiris 6
4.46%, Dharmapuri U7 4.18%, Salem I 3.43%Ch 5,

9) AL

2016 FERES D HARDINEE O L 2EHRIZ L 5 & Tamil Nadu MNOMERE X, UL 1
[FEBELTLIEE W] [ZRo T D,

(2) B

Tamil Nadu PN OEREEEIHEAAFRIILL T RT B0 TH D,

Table 3.3.6-4 Relevant Authorities in Tamil Nadu State

Name Address Role
Regional Offices, Ministry of | Ist and IInd Floor, Handloom Export | Forest Clearance, Wildlife
Environment and Forest, Climate | Promotion Council,34, Clearance, Environment
Change Cathedral Garden Road, | Clearance
Nungambakkam, Chennai - 34
TAMIL NADU POLLUTION | Tamil Nadu Pollution Control Board, Pollution
CONTROL BOARD 76, Mount Salai,
Guindy, Chennai - 600 032
Tamil Nadu Forest Department 122, Chinnakada Theru, Pavazhakundur, | Forest Clearance, Wildlife
Tiruvannamalai, Tamil Nadu 606601 Clearance

Department of Environment

No.1, Jeenis Road, Panagal Building,
Ground Floor, Saidapet, Chennai-600
015

Environment Clarence

Water Resources Organisation
Public Works Department (PWD)

Public Works Department
Chepauk, Chennai 600 005

Water Resources

Adi Dravidar and Tribal Welfare
Department

Namakkal Kavignar Maaligai,
Fort St. George,Chennai 600 009

SC/ST

Rural Development and Panchayat

Raj Department

Namakkal Kavignar Maaligai,
Fort St. George,Chennai 600 009

Rural Development
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source: Census 2011 (http://www.censusindia.gov.in/)

Figure 3.3.6-4 Scheduled Tribes in Tamil Nadu State
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(3) BREitEAmE TORE

STATE OF ENVIRONMENT REPORT OF TAMIL NADU (2002){Z 13, < DD B 5 i O R
mHEHINTWS, UTiE, LAR— 0605 HTH D,

1) HREEAEAEYD

Tmail Nadu M TiE, 17.5% 721 BAERITE DL TR WA, BRROZ L OEFIXMEFLTLE
S T35, Tamil Nadu MNIXFEF AR B, _%’Lif%O) Za U FME L &k 9
LLTZhmol, 20D, %< OFENEROEHKIZ
2) K&

Tamil Nadu JN 1% < OZFEFHRJINTFELE L, 1T E AT RTORTRKIL 61 O RIRBLET/KHL
£ 39,202 O - NEARHUIZETFO HRFIH STV D
3) 124k

TEEFEYROERFRIL, R N T8, AibR T8, A F I k3
BT CH S, ENITH D 2,500 O LZHFNTH DK 80% 1% Tamil Nadu INIIEE L TW5, T
BEK L4 24 million cubic liters, A B BEIEW XA 40,000 t (IZDIE 5,

3.3.7  West Bengal
(1) BREE
1 An

2011 FED[EZFHA (Census 2011 (http://www.censusindia.gov.in/),) {2 L % & West Bengal | D
ANH1E9.13 F AT, 2001 0D 8.02 T AMBEIL TWA, Zd 10 FRH O N D HINEIX
13.84% T H—J7, EDHID 10 FHE DN OHEINERIL 17.84% T o > 7=, West Bengal /D A1
MEENZH O DTG 2001 41X 7.79% T > 7273, 2011 1L 7.54% ThH %,

2) RERRAT AP & PR

T.V. Ramachandra (2012)'12 X % &, West Bengal Il 2 # L HEH &3 1,461.0 Gg ([E 2 fir.,
2ED 8.6%), —F(bRFEYEHEIT 2,072.6 Gg (EIN 4 iz, 2ED 9.2%), _F{bxrFEHEHEIX
69,709.9 Gg (HWN 6 fir, RED 72%)Th 5, BEET OHKIE 2,547,963 & (EIN 12 A, 2
D 3.5%), &AL MEFERIT 3028.7 kt (HWN 117, £ED 2.3%), $kEiApERIT 3142.9 kt (|H
W SAL, 2FE 6.9%)ThH 5,

3) a7

West Bengal JM1Z1% 3 AT OERIGYLT U 7 MEE STV 5, 2013 FEOMRABRBETE YRS
(CEPI)iZ 56.1 T, 2009 £ 61.58 2> HAKF LT\ 5,

12 Decentralisedcarbonfootprintanalysisforoptingclimatechange mitigation strategiesinIndia (2012, T.V. Ramachandra)
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Table 3.3.7-1 Comprehensive Environmental Pollution Index (CEPI) in West Bengal State

Industrial . CEPI SCORE
Potential Impact Zones Status
Cluster/Area 2009 | 2011 | 2013
Asansol Burnpur area surrounding IISCO 70.20 | 70.96 | 56.01 | An-Wn-Ln

5 km wide Strip of Industrial area on the southern

side of the confluence point of Hooghly River

Haldia with Sea. 83.48 | 79.71 | 61.58 | An-Ws-Ln
a)  Liluah-Bamangachhi Region, Howrah
Howrah b) Jalan Industrial Complex-1,Howrah 74.84 | 76.88 | 61.11 | An-Ws-Ln
Note: Ac = Air critical ; As = Air severe ; An = Air normal

Wc = Water critical ; Ws = Water severe ; Wn = Water normal
Lc = Land critical ; Ls = Land severe ; Ln = Land normal

source: The Central Pollution Control Board (CPCB) (http://cpcb.nic.in/)

4)  +-HF] A

GLCNMO 13 version 3 (2013)IZ L % &, West Bengal 1D 87.1% 1321, 7.6% I3, 2.3%
AT CTH D, MM U 71X Darjeeling Himalayan hill region (5% > TV 5,

'3 Geospatial Information Authority of Japan, Chiba University and collaborating organizations
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source: GLCNMO version 3 (2013) (https://globalmaps.github.io/glcnmo.html)
Figure 3.3.7-1 Land Use in West Bengal State
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5) Rtk

State of Forest Report 2015 (Forest Survey of India)i= J: % & . West Bengal /N #i#ki3: 16,828 km®
(18.96 %) T, PNERIZEE DOARS 2,048 km®, FFEEE DAL 4,172 km®, B2 9,708 km® T
%o FRPRIFEIL 2013 45205 2501 km’ BEI L T 5,
6) PREX

West Bengal JNIZ13 25 22T OREX A B Y | WIHRITENLAERE 6 72T, BAEAEY RIS
15 208, 7 ORRGEXD 2 Do, XUV N T ORGERD 2 T Th b, ZbDOREX D
IEfE7 R RBUI AR TH S,

Table 3.3.7-2 Protected Areas in West Bengal State

Type Name Year Area (km?) District

Elephant Reserves 1. Mayurjharna ER 24.10.02
18. Eastern Dooars ER 28.8.02

National Park Buxa NP 1992 117.10 | Jalpaiguri
Gorumara NP 1992 79.45 | Jalpaiguri
Jaldapara NP 2014 216.51 Jalpaiguri
Neora Valley NP 1986 159.89 | Darjeeling
Singalila NP 1986 78.60 | Darjeeling
Sunderban NP 1984 1,330.10 North & South 24-Paraganas

Tiger Reserves Sunderbans 2,584.89
Buxa 757.90

Wildlife Sanctuaries | Ballavpur WLS 1977 2.02 | Birbhum
Bethuadahari WLS 1980 0.67 | Nadia
Bibhuti Bhusan WLS 1980 0.64 | North 24-Paraganas
Buxa WLS 1986 267.92 Jalpaiguri
Chapramari WLS 1976 9.60 | Jalpaiguri
Chintamani Kar Bird WLS 1982 0.07 | South 24-Paraganas
Haliday Island WLS 1976 5.95 | South 24-Paraganas
Jorepokhri Salamander WLS 1985 0.04 | Darjeeling
Lothian Island WLS 1976 38.00 | South 24-Paraganas
Mahananda WLS 1976 158.04 | Darjeeling & Jalpaiguri
Raiganj WLS 1985 1.30 | North Dinajpur
Ramnabagan WLS 1981 0.14 | Burdwan
Sajnakhali WLS 1976 362.40 South 24-Paraganas
Senchal WLS 1976 38.88 | Darjeeling
West Sunderban WLS 2013 556.45 South 24-Paraganas

source: ENVIS Centre on Wildlife & Protected Areas (http://www.wiienvis.nic.in)
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source: Protected Planet (https://www.protectedplanet.net/)

Figure 3.3.7-2 Protected Areas in West Bengal State
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7 REEY

West Bengal JNPNIZ AR OFeEkD &H 5 TUCN L KU A htdk ofiiaEaBNT)LL EiE 32
s v NERIEHEIREE TA FH(CR)1 FE, #apRfatil 1B FH(EN)S ff, #ajfatil 1 F(VU)11 Ff,
MR BRSEEWNT)I2 FETH D, 2D H 57 V7 Y 7 (Elephas maximus, EN)& X2 L k5
(Panthera tigris, EN) D737 & IR X2 R T,

Table 3.3.7-3 IUCN red list species which has known habitat in West Bengal State

Category Scientific name
CR Manis pentadactyla
EN Ailurus fulgens

Axis porcinus
Caprolagus hispidus
Cuon alpinus

Elephas maximus
Manis crassicaudata
Moschus leucogaster
Panthera tigris

vu Aonyx cinereus
Arctictis binturong
Bos gaurus

Lutrogale perspicillata
Melursus ursinus
Myotis sicarius
Neofelis nebulosa
Rhinoceros unicornis
Rusa unicolor
Tetracerus quadricornis
Ursus thibetanus

NT Capricornis thar
Catopuma temminckii
Hemitragus jemlahicus
Lutra lutra

Macaca assamensis
Naemorhedus goral
Panthera pardus
Pardofelis marmorata
Petaurista nobilis
Ratufa bicolor
Semnopithecus hector
Viverra zibetha

source: IUCN (http://www.iucnredlist.org/)
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source: [UCN (http://www.iucnredlist.org/)
Figure 3.3.7-3 Elephant and Tiger habitat in West Bengal State
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8) Rk

Scheduled Castes and Scheduled Tribes Orders (Amendment) Act (1976)IZ X % & . West Bengal /M|
(Z1E 36 DIFEMIEN & 5, 2011 FFDO[EZAFHA (Census 2011 (http://www.censusindia.gov.in/),)
TlE, FEEHEIE 794,697 A(1.10%) T, FEEHED A A A S F(District)ld The Nilgiris U
4.46%. Dharmapuri % 4.18%, Salem /% 3.43%TH 5,

9) 1A%

2016 FHE D B ARDINEE O Z 2B RIC L D &, West Bengal INOERRE L, L~UL 1

o EELTEEN] (I

(2)  BHEH R

o TS,

West Bengal /N OB 5L B IZLL FICR"T L£3B60 Th D,

Table 3.3.7-4 Relevant Authorities in West Bengal State

Name Address Role
Regional Offices, Ministry of | Regional Office (Eastern Zone), A/3, | Forest Clearance,
Environment and Forest,Climate | Chandersekharpur, Wildlife Clearance

Change

Bhubaneswar-751023

West Bengal Pollution Control
Board

Paribesh Bhavan, 10A, Block-L.A., Sector 3,
Salt Lake City, Kolkata, West Bengal 70009

Pollution Control

West Bengal Forest Department Aranya Bhawan,Block LA-10A , Sector-IIl, | Forest Clearance,
Saltlake, Kolkata - 700 098 Wildlife Clearance

Environment Department Poura Bhavan, 4th floor, FD-415/A, Sector-1II, | Environment
Bidhannagar, Kolkata-700106 Clearance

STATE WATER | State Water Investigation Directorate Nirman | Water Resources
INVESTIGATION Bhaban,3rd Floor,Salt Lake City Kolkata-91

DIRECTORATE

Backward Classes Welfare | B.D.O office Campus, Garhbeta, West Bengal | SC/ST
Department 721127

Department of Panchayats & | Joint Administrative Building ,7th floor, block | Rural Development

Rural Development

HC Wing B, Plot no 7, Saltlake city,Sector-I11
Kolkata-700106
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source: Census 2011 (http://www.censusindia.gov.in/)

Figure 3.3.7-4 Scheduled Tribes in West Bengal State
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(3) BREitEAmE TORE

WL B YL IR RIS K DK ' =4 U > 7 (CPCB, 2014-15)IZ X 21| BOD sHiiic k5 &, A >~
RFENIZ®H 5 302 DIEGESAVTZRIID 5 6 17 1])117% West Bengal JNIZ&H 0, ENT —A k547
DM T B, 15HLE D\ ] )1 13, Barakar, Churni, Damodar, Dwarakeshwar, Dwarka, Ganga, Jalangi,
Kaljani, Kansi, Karola, Mahananda, Mathabhanga, Mayurkashi, Rupnarayan, Silabati, Teesta,
Vindhadhari T& %,

West Bengal M 54 O FZE22F)INE T > 2 ANNZPEAIAA TN 5, West Bengal I Tl 48 #f
AT, Bihar N T 10 #H TE=2 Y 7D TORA TS, ZHHOXHMIZ LS BOD Afifld
41,303 kg/day & HEE 41TV %, Belur Math (Howrah)(Z 3TV Paul Ghat D #R A [E 53 (TDS) D
frl% 1890.5 mg/t LHEE SN TEY, E=F U U THIHROHF TR EV,
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