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Climate Change, Domestic Policy ana
Intermnationall Ceeperation

€O, EMISSIENS BNIECCOUNt Off ENEngy/ USe alrerexpected
10 reach 5.5 billion tonnes by 2081-52; Under a
scenarierfior nighrcoal tse (GOl 20062);

Increasing demand fior fossilfuels for the electricity,
anad the transpert sector Would significantly contribuie
[OWaras;tnis.

[DUe o the competing development eljectivesiand
[lEsoUrce: constraints; costly: policy optiens Wit
signiificant envirenmental dividenas;are not realisea
1o thelr full petential:

l_arge scale adoption ofi clean technelogy needs
policy pushibeyond CIDMIand there IS SCope fior
International cooperation.




Potential for Climate Co-benefit
Policies in the Indian Power Sector:

Climate  Existing Scope for

Climate Co-benefit Policy Implemgntatlon Benefit Policy Status_ - International
Horizon . Adoption .
Potential Push Co-operation
Clean and efficient coal- Very .
based generation technology LoRsrel Large > 4 LY TN
High share of renewable = g roifm-term” <Medium | - #High 2~ Medium High
energy
Rehabilitation and ; . : .
refurbishments of old plants Medium-term Large High Medium High
Improving efficiency of Short to :
agricultural pump sets Medium-term Laog il g gl
I s U Medium-term Large Low Very Low High

network




Policy eptions for GIHG mitigation In
the lndian PewWer: Sector

Clean and efficrent coal-nasead (GEeneration
generation technology.

Up-gradationiof distrikution netwernk Network

|mproving|efficiency: offagrcultural Utilization
PUIMISELS




Significance of Coal Based Power

Generation

[Description

Coal Based Power GEReration
Capacity (As onrsi July 2008)

Coal Consumption: by PoWer Sector
(2007-08)

Emissions firom Power SECtor:
(2006-07)

7799 VIV,
(53.03%)"

330 millien tennes

260 million tennes
(92.80%)*




Evaluation of Selected Policy: fior
North-Southi Cooperation

Efficient Efficient Upgrading of
Criteria Generation Agricultural Distribution.
Technology Pumps Network
Presence of large scale inefficiencies Y Y o
Ease of Policy Formulation ¥ Y Y
Ease of Programme Design Y N\ \
Large Identifiable Sources of Emission ) N Y (indirectly)
Ease of Verification of Emission Reduction Y Y? Y
Ease to Channelising Support from North o’ Y? Y
Political Acceptability Y Y? Y
Ease of Implementation Y ? Y
Transparency in Implementation and
3 e Y ? Y
Monitoring
Will it help reduce energy subsidy in future? \ Y (large) ¥
Level of government priority for domestic T S T SR SN g

financing
Domestic Fiscal Policy Support Available Y (SC-PC) N N




Coal Consumption andithe Indian
POWEN SECHO

Coallreguirement fer generation; IS ExPECIEd terreach
1475 million tennges by the year 2081-32 and IS expected
10/ Tuel 2ol 78% of tier electiiciity generation in; tine
COUIMTRAY.

By the year 2020, replacement oif 6ld and smaller plants,
andiaception ol efficient techinology: o NEW: CapaCILy.
(Scenaro; EEE) colld lead ter 9% reduction in GHG
EmIssIons compareaito a lhasercase (IKreeze et alt, 2004),

171 2008, average energy: effiiciency. oi: coal-fiied pewer
plants ' India was' 30% as compared te142%; for Japan
(Grausiet al., 2007).




Adoption of Efficient and Clean Coal
llechnoelogies

Poelicy/ Description

Adoption of efficient and clean coal technoloegy for:
NEW capacity additien mruie: Incian powelr: Sector:

Alternaterscenarios eing considered are (1) 20%
siare off supercrtical technelegy and (1r)
Additienally:10%; share of Ultra supercrtical

iechnelogy.

Additienally, taisicoularalsoe meltde develepment
off a carpon capture and storage (CCS) reaay/
Integrated Gasification Combined Cycle (IGCC)
plant of commercial size.




Capital Cost and €O2 Emission Factor
Compariseni for Coal Basea

7 b CO,
Capital Cost Thermal COZFEQ(';SIW Emission
S. No. Technology (‘000 USD  Efficiency (tCO, / Factor
per MW) - GWhi@ (tCO,/
GWh)#
Subcritical Pulverised ”
1 Coal (PC) 1549 1073.75 809
Supercritical Pulverised 5 o
2 Coal (SC-PC) 1575%; 1408 941 764
Ultra Supercritical
3 Pulverised Coal 44% {48%
(USC-PC)
Integrated Gasification  1733-1977% Shell - 640 — 663%
4 Combined Cycle Shell - 1613% 43.1% Shell - 763%

(IGCC) GE - 1439¢ GE -38% GE - 833%




CO;, Emissions Scenarios with adoption
o Efficient Coal Trechnelogies

CO2 Emission Scenarios: Efficient Coal technologies
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Policy.

Developments fior Clean Coal

Supercritical technolegy. for projects under
the Ultra Viega Pewer Prejects (UIMPP).

A fiscalipushnas Deen provicded iy the
goevermment by granting full exempiion

from ce

ptral excise: duty/ fior: 0eeds precured

for setti
PAased o

19 Up; Lltra mega power projects

1 SUpercrhtical tecnnolegy:.




Strategy: fior Policy.

Implementation
Policy Policy Programme Financing Implemen- Monitoring

Formulation Description Design

tation




Stakenolder Responsibility: Adeption
ofi Clean Coaliliechnelogy.

Responsibility Stakeholders

Policy
Formulation

Policy
Description

* Ministry of Power
* State Govts. (state-
specific projects)

* Ministry of Power,

* State Govts.

* CERC & SERCs

* Central Electricity
Authority

* Generation

Companies

* Equipment
Manufacturers

Description

Adoption of Supercritical, Ultra
Supercritical and IGCC technology for
Identified projects above 500 MW and with
appropriate time-line.

» All new additions to capacity to utilize

supercritical technology if plant size is 500
MW or above.

» Identification of plants for use of ultra

supercritical and IGCC technology.

» Setting responsibilities for programme

design, implementation and monitoring.




Stakenolder Responsibility: Adeption
it Clean Coeall iechnelogy: (contad:)

* Ministry of Power
* Central Electricity
Authority
Programme * State Govts.
Design * Generating
Companies
* Equipment
Manufacturers

* Identification of projects for completion
during the 12 five-year plan onwards and
specification of project size and time line for
adoption of the SC, USC and CCS-ready IGCC
technology.

» Assessment of technological capability and
manufacturing base in the country, and
International scenario.

* Need for technology tie-ups with technology
developers

» Status of domestic manufacturing base and
International technology availability.

» Assessment of need for fiscal measures and
direct financial support.




Stakenolder Responsibility: Adeption
it Clean Coeall iechnelogy: (contad:)

* Project Developers

* Equipment
Manufacturers

* Central Electricity
Authority

* International
Cooperation

Implemen-
tation

* Ministry of Power
* Central Electricity
Authority

5 Monitoring

* International
Cooperation
* CDM financing

6 Financing

* Specification of SC, USC and IGCC
technology in bid documents of the
identified projects

* Enhancement of domestic manufacturing
capacity

* Facilitation of technology cooperation

* Domestic manufacturing capacity for SC
and USC plants

* Status of international technology
collaboration

* Outcome of IGCC demonstration plants

Incremental cost of SC, USC and IGCC
(CCS) for demonstration plants




Significance off Agriculture Consumers
1IN POWEIF SECLO

Share of Agriculture in Energy Sale and Revenue (2005-06)

[ Sales Share (%)
B Revenue Share (%)
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Impreving Efficiency. off Agrcultural
PUmip: Sets

Policy description:

Iihe policy, prescription IS to Implement a Jeint programme
for replacement ei Inefficient agreultural pumpsets
(Including moter/engine and pumjp: assemily) aleng with
mandatory electionic meteringl ol SUch electricity,
ConMections.

SUCH 8 progran should ke supplemented With feeder
MEtering|ana systen Up-gradation of thnelow-tension (L1
netwerk with IHight \eltage Distribution; Systems (HV/DS) .

Iihe distribution companies; (discoms) should alserundertake
separation of rural fieeders withy partial suppert firem
APDRP:




CO2 Emissions Scenarios with adeption
ot Efficient Pumjp sets and H\/DS

CO2 Emission Scenarios: Efficient Pump Sets and HVDS
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Distribution Network to IHigh \Veltage
Distribution System (H\V/DS)

Policy [Description:

Tihe existingplow-=tension (1P distrlutien; system; in
India Is largely supportedithrough 100 k\/A or 63
K\VA distrinution transfermers, Which fieed Vamious
consumers threughtlong L= lines rated at 400/ \/elis.

Wit HVIDS; a greater palt of thel LEIF network can 19e
Upgradeditor 11 K\ lines Wit numerous;small
capacity transfiermers Lo feed consumers.

Anyresidualtsilinesiwould e replaced Wit Aerial
Bunched Conductors (ABC). Adaditienally, metering
ofi DTis and thelr LT connectivity woeuld add further
IMpPetus to efficiency IMprovements and transparency.
In the system.




Stages fior Implementing e
Selected Policies




e

Responsinility

Policy.
Formulation

Policy
[Description

Programme
Design

Clean Coal Technology

Supereritical, Ultra
Supercritical and IGCC
technology/ for coal lhased
electicity generation with
milestones

All new: addition'te capacity/ to
utilize supercritical technoelogy.
It plant size 1s500 VW or;
above.

AdditionallUMPRS te use Ulira
SC tech. IGCC demonstration
plants (incl. CCS).

Identification of plants for the
124 ive year plan onwards.
Upceming plants ef central and
state generating companies;for
Which choice ofitechnoelogy! is
yet to be frozen (119 five year
plan):

Status off Demestic
manufiacturing lhaseand
international technoelogy.
availability.

Uograded Distripution Network

Conyversion of low: voltage

distribution netwerk te: H\V/DS (with

DI meterng system;strengthening)
Conversion of LT linesiwithi ABC

Setting speciiic standard for ABC
and HV/DS system.

Jiimeline fior Implementation in
Identified areas/states

Phased program fer Conversion, of
LT network torHVDS system.
Setting responsibilities for
Identification) coerdinatien with
MoP and SERCs for
Implementation.

Efficient Agricultural Purnp seis

Policy Direction te adopt
effiicient agrcultural pumps inia
phasedimanner.

Setting speciiiic technical
standards fior motors, pumps;
Hittings, ConVersion efficiency,
rating, safety/ features.

Selection of Specific areas for
pilet Programme. Phasing of
motoer replacement program
ACress Various states, creation of
databank fer implementation,
moenitoering and fiellew up with 1n
states. Rating of efficiency of
agrcultural supply and
utilizatien by an'independent
demestic agency.



Responsinility Jean Coal Upgracded Distribution Efficient Agricultural Purngp sets
Network

Implementatio. = Adoption; by Project Contract Design, award, Phased rollout plan ofi the Programme for;

n Developers. Progress reporting replacement of inefificient agricultural pump; sets.
Enhancement of verification and testing. Contract Design, contract award, progress
domestic reporting verification and testing.
manuifiacturing
capacity.

Interational
commercialitechnical
collaboration

Monitoring Status of techinology. Quality: ProgressiReport IVienthly/ pregress report aleng|with verfication
collaborationiand on relleut implementation. = certificate from local rural bodies /NGOs/
domestic Estimation of benefits Consumer erganizations
manufacturing accused Interms of Sample quality testing by an Idependent agency. to
capacity, reduction ini network e appoeintediby the SERC.

Outcome! of lesses and emission Quality Progress Report on rollout implementation.
demonstration plants reduction. Estimation| off benefits accused!in terms, of

reduction: in network lesses and emission reduction

Financing Incremental cost of Fiscal incentive for ABC | Eiscallincentives to manufiactures of topirated
SC, USC and IGCC & HVDS manufacturers efificient motors and pumjpi sets
Cost of CCS for; System;strengthening to APDRPEURCING for Up gradation|and separation
demonstration plants be financed by, by Min. off Einance ofi rurall network:
Distribution Utilities Internationali fiunding for Inefficient pump sets
Programmatic CDM replacement Programme.

APDRP'funding for ABC | Carnbon credits under pregrammatic CDM.
& HVDS




Neged for International Coeperation and
ElRancing

S. Policy Consumers Distr. State Central CDM Interna
\[o} Utility Govt. Govt. Financing -tional
Financing
la  Efficient NIL for Y - Partial  Programm- Y
Agricultural existing (BEE) atic CDM
Pump sets pump
sets.
Incremental

cost for new
Connections.

1b  Consumer \ Y - N \
Metering & IT (APDRP)

1c  Strengthening Y -- Y - Partial Y - Partial Y -
of Rural (APDRP) Partial
distribution

Network




Neged for International Coeperation and
Elnancing (conta:)

S.  Policy Consumers Distr. State Central CDM Interna-
\[o} Utility Govt. Govt. Financing tional
Financing
2a  Up gradation of \ Y Y - Partial Y - Partial Y -
Distribution (APDRP) Partial
Network with
HVDS
2b DT Metering & N Y N Y - Partial N Y -
IT (APDRP) Partial
3 Efficient N\ \ N N Y? Y
Generation
Technology
4 Awareness and \ Partial Y (Gen. Y \ Y
Capacity Cos.)

Building Partial




[Demestic Policy Action

Ingia s Natienal Action Planron Climate €hange
(NAPCC)

Super-crical Trechnelogy for Ultra Viega: Power
Proejects (Uptoe 40,000 VIV

n Eiscall incentives (noiexcise duty)

Use: oif Washead Coal fier Projects> 1000 kmifirem
coal mines

Renewanle PortiolierOkligations
x Renewanle Energy’ Credits




India’s National Action Plan on
Chimate Change (NAPCC)

EIght national missions;as adaptive / mitigatien policy, options:
(1) ter Increase: the share ol selar energy. In the: totall Energy: mix,
(m)rte Implement energy: efficIENcy, measures,

() ter latnehrsustainanlenanitats;

(Iv) 10 ensure effective Water resource management,

(V) tersafeguard Himalayan glaciersiand melntain eco=system,
(V1) te enance eco-sy/Stem, SEnVICes,

(Vi) termake agrculturermore: resilient tercliimate change, and

(V1ir) terset up a Strategic Knewledge Mission for fecused
research In these areas.




laentity,
Quantimy,

Apply

Vienitor
(metrics)

ISDCP - 11

Phase |
YEes
Partial
Partial

Phase ||
SPECIficS
SPECITiICS
Stakenholder
[DISCLISSIeN
Y Ees




ISDCP - 11

Vietres for Policy. Implementation

s Input Based (measured new)

a Outcome Based (imeasurediater)

x Outcome: Based Policy lnput (measured new)

Elnancing and technelogy,




|/ technolegy. a challenge: in pelicy
Implementation?

Avallanpility,
AcCCessInIity,
ElRancing

“Existing™ Vs “Eutures Trechnology.
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