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INDIAN ENERGY SCENARIO

POTENTIAL FOR ENERGY EFFICIENCY
& COMBINED HEAT & POWER (CHP)

|
|
|

+  Low per capita energy consumption (0.8tonne of coal equivalent)
+  Lower energy productivity (US $ 400, GNP/ tonne of coal equivalent)
+ Rising population & economic growth (respectively by 2 -3% & 4-5% per year) Sr.No.  Sector / Sub-sectors Total Potential Realisable
+  Continued dependence on depleting commercial sources (90,000 MWinstalled capacity, 70 % (o) p°'e(;‘;\;\2'
coal
b ) 1 Energy Efficiency
¢ Growthin energy consumption (10-12 % every year)
+ Demand in excess of supply (additional 60,000 MW capacity required by 2004/ 5) 1.1 Industry
+  Low pace of energy efficiency improvement 111 Steel 1500 1000
+ Insignificant contribution from renewable sources of energy (<2%) T oot 500 =00
# Severe shortage of funds. o
1.1.3 Paper 1000 800
+  Delayed nitiation of the power sector reforms
1.1.4 Fertilisers 1200 900
+ 15-30% T &D loss in different States
& Peak demand shortages of 8-30 %, in different States 1.15 Othersectors 2300 1500
¢ Energy availability shortages up to 15 % Sub-total (1.1) 7000 5000
¢ Un-realistic pricing of energy 12 Agriculture 8000 2500
+ The obvious focus calls for
> D o 5 1.3 Commercial 4000 2000
Speeaytappi iz Leppuin) 14 OtherSectors 1000 500
and small hydro
Powerl liquidwast Sub-total (1) 20000 10000
»
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EFFICIENCY & CHP (Cont’d.) A. STATUS
Sr.No.  Sector / Sub-sectors Total  Realisable Sr.  Sector / Sub-sectors  Realisable Status (VW)
Bolentialg et o No. Potential Commissi- Under  Total
(Mw) MwW) (MW) oned as of | construction
2 Combined Heat & Power (CHP) Sept.99 | /inpipeline
21 Sugar poon a1 1. Energyefficiency
22 Dairies, Distilleries & Breweries 3500 2500 d ey €D 20 €W 8D
23 Ricemils 1500 1100 12 Agriculture 2500 100 200 300
74 Cotton 1extle & man-made fber 200 00 ij g:’:““”'d Zggg ’2 ﬁ 2
25  Paper & pulp 1000 750 . —
3 Sub-total (1.1) 10000 500 1000 1500
26 Fertilizers 1000 750 2. Combined Heat & Power (CHP)
27 Chemical (solvent extraction, sulphuric 900 600 21 sugar o0 = Gy @
acid, caustic soda) .
28 Petrochemical & refineries 800 500 F3 BTG 2500 ® w0 1%
29 Metal industries (iron & steel, sponge 750 500 23 Ricemills 1100 £y 100 150
iron & alumina) 24 Cotion textle & man- 500 3 % =
210  Cement, tyre & plywood manufacturer 600 400 made fiber
211  Other Sectors (coke oven batteries, 750 500 25 Paper&pulp 750 % 0 1350
commercial sectors, etc ) 26  Othersectors 3350 300 500 800
Sub-total (2) 16000 11500 Sub - total (2) 11500 625 1350 1975
Grand total (1+2) 36000 21500 Grand total (1+2) 21500 1125 230 3475
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STATUS & LESSONS LEARNED

B. LESSONS LEARNED

Despite promotional efforts for last 2 decades, the results arewell below expectations,
primarily due liticat ies and barriers

Slow pace of globalization of Indian economy, cross subsidization & un-realistic
pricing of energy have not really compelled energy consumers tocut down their
consumption & look for cheaper options like CHP

Social & environmental costs are getting loaded successively on energy prices and
the period from the new millenium will compel consumers to cut down costs for
survival as well as chose alternate / cheaper options

slowly but steadily, the political will (again for own political survival) and convergence

STAKEHOLDERS & DEVELOPMENT
INCENTIVES

ENERGY EFFICIENCY IMPROVEMENT
Stakeholders Development Incentives

Accelerated Depreciation
Low Cost Funds
Promotional Support

»  Ministry of Power (MoP), Government of »
ia »

»

»  Subsidised Energy Audits

>

>

>

Indi
»  Energy Management Center
»  Petroleum Conservation Research

Association ESCO Business Promotion

of attitude of the stakeholders are seen, if right direction, approach & facilitation are »  StateNodal Agencies Training & Development Support
provided by the beurocracy on either side »  Industry Associations International Fund Support
» Dueto paucity of capital, financing & are »  Consultants & Experts
essential for implementing industrial energy efficiency & CHP projects »  Financial Institutions
» Obvious need for tremendous facilitation is felt »  Equipment Suppliers
» Awareness & skill up-gradation are still inadequate »  Educational Institutions
» research & will be further required
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INCENTIVES (Cont'd.) BARRIERS
Stakeholders Development Incentives
» ggwﬁ'r‘yog'a‘ N:;Cowenﬁonal EnergySOUrces (MNES) & husmiomcd baesiation & ncome Tax Holdays > Inadequate awareness about the gravity of energy situation and
» e jencies »  Exemption to Excise Duty & Sales Te i i i i
) Financial Institutions, National (IREDA/REC/HUDCO * Demonsiaton rjec h its relevanc? inthe |_mmed|ate and long term fUth? o
e R M) e esament Sudies > Inadequate information / data base generation & dissemination
» Imematonalinstuions ke UNDP/USAD Winrock [0 50 0™ > Inadequate capacity building of the stakeholders
intermation: . » moratorium 03 years - Lo
» |nausmm.amm N > Lack of demonstration models, sector specific, for energy
Ca & ExX| . s . .
) G ) e e efficiency improvement projects
’ 2::;?;‘;’3;::’[:1“3) ’ i or 18 > Inadequate financing instruments / mechanisms for
) State Co-operative Departments g Zf;f;""h‘:j:;:::’,;:j" implementing energy efficiency projects, including ESCO’s /
»  ProjectDevelopers ) Banking up to 12 months allowed : . 7 :
e ity insurance / project development / low cost financing
»  Senvice Providers » Fuel pass through up to 40 % of total generation
»  Private & Co -operative Sector Investors : g;'?;gm’}s;:xwmm%wmm
» NGOs ) State equity participation
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BARRIERS (Cont'd) POTENTIAL FOR ENERGY EFFICIENCY /
CHP AS CDM PROJECTS IN INDIA
» Inadequate data base generation & dissemination
AP Sr. | Sector / Sub-| Realisable Sector Invest- | Carbon Expected Capacity
» Inadequate R & D and HRD initiatives No. | sector Potential Maturity ment Credit Replacement /Addition
i (MW) Rating (US$ | Potential  (Mw) & Carbon Credit
» Inadequate capacity of _the stake_holders } ) o
» Inadequate demonstration experience for different options of M/ [(000T/ Upto 2001— 2006 -
technologies and project development models, for different / potential MW | ey 2ot 05 2000
industry sectors 1. |Energy Efficiency
» Lack of adequate information on resource availability, techno- L1 | Industry ey B 0s0 ] e R0 DR B
economic viability, technology evaluation / validation / bench marking, 12 [ Sectorsother | 5000 € 0.50 | 854 100 300 500
: ’ A than industry 085)  (256)  (@427)
commercial & financial risks, etc. i 10000 P
» Lack of adequate facilitation for achieving convergence of mindsets of (612)  (1537) (21.35)
stakeholders, particularly SEB's and State Governments
» Lack of commercial / business and support service networks on
sustainable basis
3/12/2002 Paper by S. C. Natu, VP, MITCON, INDIA 10 3/12/2002 Paper by S. C. Natu, VP, MITCON, INDIA 11




UNIDO EGP

CHP AS CDM PROJECTS IN INDIA (Contd.) ENERGY EFFICIENCY
Sr.  Sector/Sub-  Realisa Sector | Invest-  Carbon Expected Capacity Replacement of Conventional Vapour Compression Central Air Conditioning
No. sector -ble  Maturity| ment  Credit  Replacement / Addition System by Energy Efficient Vapour Absorption System
Potent-  Rating | (US'$ Potential  (MW) & Carbon Credit
ial Potential (M T/ Yr
(Mw) M/ (000T/ ~Upto 2001~ | 2006 - Sr.No. [Parameters Conventional Energy Efficient
MW) vrd 2001 2005 | 2010 1. [system capacity (TR)
MW) 2 o Vapour Compression Vapour
2. Combined Heat & Power (CHP) Absorption,
21 Sugar 3000 A 075 641 250 750 | 1000 Water Cooled:
(160)  (4.81) | (6.41) Energy Consumption
22 Dairies, 2500 B 070 768 100 300 500 3. |chiller Power (kw) 108 7.87
Distilleries & ©0.77) (2:31) | (389 Cooling Water Pump (kw) 8.0 9.50
Breweries Chilled Water Pump ( k) 100 10.0
23 Rice Mills 1100 3 070 768 50 200 500 Lower Side Power (same) - -
(038)  (154) | (3.85) Total Power ( k) 126 27.37
24 Cottontextile& 800 B 070 768 50 100 200 4. |Fuel consumption il 0.33 kg TR
man-made fiber 038)  (0.77) | (1.54) 5 [Cootng Water TTday) T7ETT 75520
25  Paper & pulp 750 8 070 768 50 100 200 6. |Equivalent Energy Saving per annum : 24 lakh KWH
©38) (077) | (154 7. [investment Cost, including machine 1525 47.04
26 Other sectors 3350 C 0.70 7.68 100 300 500 E";S‘“‘f;k':f' SR (lEith eaiehCa
(@) @20 || (@) 8. |Total Operating Costincluding 3663 3027
Sub-total 11500 600 1750 | 2900 Electriciy, Fuel, Water, Maintenance,
28) (12.51) | (21.04) interest, stc.
Grand Total 21500 1200 3550 | 5400 © [y e e 2264
(@b (@) || enE) _Hw Carbon Credt (@ US § 15 7M1} - 33550
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CASE STUDIES (Cont'd)
COMBINED HEAT & POWER (CHP) ADDITIONALITY, BASELINE & OTHER
Sugar Mill Co-generation Power Project, IMPORTANT ISSUES
L ke ¢ SwrEsE ey D) % The pace of implementation of energy efficiency & CHP projects in India is still very low,
208 Tones of Cane/ Hour (TCH) a q / s ke en
2. ErEndig . 9,00,000MT/seasonof 180days ue to complexities of socio - political - economic issues and barriers, even after the
5 b § . 200000MT/ promotional efforts of last 20 years. The situation may still continue over next decade.
ETEEREEEEED - Sy Any advancement of time span for implementing these projects, th rough mechanisms like
4. Captive steamrequirement i 105TPH(50%oncane) ) CDM, itself is anadditionality , over the baseline of continued low pace of implementation.
5. Captivepowerrequirement ;6 MW during season, with electric milldrive owvol f orod ndustrial unit and technoloay level. the baseline f
& Gl ey . 20MW (180 dayson millbagasse; 120 days *  Duetolow volumes of production per industrial unit and technology level, the baseline for
on purchasedbagasse  biomass  fossi fuel) energy efficiency for different sectors will be different compared to the developed nations,
7. G . 12MWduring season, 17 MW during ofi- where the production volumes and technologies are higher / superior and the energy
‘Season (100 M KWH/year) efficiency levels are higher. The baseline for energy efficiency for Indian conditions must
8. Project cost&means of finance . Rs.650MorUS$14M(25%equity, be agreeable for carbon emission reduction  trade internationally, by CDM partners.
75 % term loan @ 13 % with interest subsidy ) »  For combined heatand power projects for qualifying as CDM projects, sectoral baselines
9. Projectincome i Rs.316M@Rs.3.16/KWH for 2001 2AD will have to be worked out for or levels, along
10. DSCR/IRR/payback : Average 2.0;30 % on posttax & equity; 6- 7years with clear-cut border line definitions, e.g. sugar mill cogeneration projects at 60 kg/cm2
11. Carbonemissionreduction@0.3kgkwhr: 30,000 MT /year pressure and are slowly n India, yet
12. Carboncredityr. @ US$ 15IMT : USM$0.45/year will require additional 3/4 years for full scalecommercialisation. In such situation, whether
13. Major equipment/ : 66kglem2 pressure boilers (2X70 TPH 60 kg/cm2 project on IPP mode, conceived today, from project developer from say US.
capacity), 1X20 MW DEC TG set, grid paralleling / can qualify as CDM project or not ? Also, the power generation e fficiencies will have to
interfacing equipment, water treatment plant & consider Indian technology as baseline for such projects. The extra high pressure
civil works configuration projects will certainly qualify as CDM.
14. Land requirement : 25acresofland
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MITCON'S BACKGROUND
ADDITIONALITY, BASELINE & OTHER " P S ST TR state
Government Corporations
IMPORTANT ISSUES (Contd.) 5 18 yearsof experence i ndustial, technial & managementconsuliancy sevices ofdiverse
range in
«  pre-investment
» The Government of India will have to sign the kyoto protocol to make CDM applicable for ECIISCatade D
energy efficiency / CHP projects in India. A joint statement onco-operation in energy and * projectfinance
environmental aspects signed on October 26th 1999 between Mr . Bill Richardson, Energy +  macro & policy studies
Secretary, USA and Mr. JaswantSingh, Minister for External Affairs, Gol is crucial and - training & human resource development
needs to be followed up. Based on this the G o Ihas issued guidelines for preparedness
i, . " b Focus service sectors
for CDM to various concerned Ministries like MNES / MoEF / Mo Pand MNES becomes )
energy efficiency
the major role player for these projects
. - environment
% Lotoffacilitation at key levels is required to arrive at right kind of overall approach for
CDM projects in India and methodology of defining the baselines/ additionality . Creation renewable energy .
of convergence of attitudes of all the stakeholders is most relevant. bio-mass & co-generation power
industrial infrastructure
sustainable building materials
rural industrialisation
information business
agribusiness
entrepreneural training & promotion
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MITCON’'S BACKGROUND (Cont'd)

1SO 9001 company, professionally managed company, well equippedoffices in Pune,
Mumbai & New Delhi
Working relations with all major stakeholders for possible CDM p rojects in India, in all focus
sectors
Linkages with similar State level Technical Consultancy Organisationin 18 States of India
Experience of major macro studies & assignments like

Situation report on energy, AllIndia BagasseCogen Study

energy efficien ject brief for UNDF

o

Business Development Associate of IREDA

Imy
SDC, having huge multiplication potential
Project developer interface services

Range of bio-
Energy audis

Environment Impact Assessment studies

Loan/ grantin-aid syndication services

projects
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tVertical Shaft Brick Kiln project for

CDM / JI & EMISSION TRADE
BUSINESS PERSPECTIVE, ENERGY
EFFICIENCY / CHP SECTORS IN INDIA

POTENTIAL

Sr. item Period
No. Up to 2001 2001 -2005 2006 - 2010 2001-2010
AD AD AD AD
Cumulati
1. Capacity Additions / 1200 3550 5400 10150
Reduction (MW)
2. Carbon Credit Potential 9.40 27.88 42.39 79.67
Million MT / Yr)
3. Total Investment Required 732.50 2162.50 3330.00 6225.00
(US $ M)
4. Carbon Credit Business 141.00 418.20 635.85 1195.05
(@$15/MT), US $ M
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SECTORS IN INDIA (Cont'd)
BUSINESS OPPORTUNITIES

Equipment & Project Supply

Project Development & ESCO Models

Financing & Leasing
Carbon Credit Syndication

Macro, Policy & Development Initiatives

Consultancy/ Advisory Services
Other Services (O & M, etc.)

CDM /JI & EMISSION TRADE BUSINESS
PERSPECTIVE, ENERGY EFFICIENCY / CHP

CDM /JI & EMISSION TRADE BUSINESS
PERSPECTIVE, ENERGY EFFICIENCY / CHP
SECTORS IN INDIA (Cont'd)

PROPOSED | INKAGES

Carbon Credit Seekers
Funding Agencies
Companies in US / Europe
/ Other Develoved

MNES /MoEF | UNIDO/
MoP/ State USAID /
Governments / UNDP/SDC /
State Nodal UNDP /W1 /

Agencies SNAs we

International
Financial Institutions

indian Financial
Institutions

CDM Projects in
lodia.
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st. [Action item Resposibility Suggested Time
No. Schedule
1. [intemational intervention / faciitation withGol for exact implications /  MNES / MoEF / MoP /|  Dec.31,2000

preparedness for the CDM & further signing of Kyoto Protocol PO / UNIDO / UNDP /|
Cil/Ficel
2. |identfication of concemed Ministries, stakeholders & potential MNES / MoP / CIi /| Mar.31,2000
faciltation agencies for industrial energy efficiency & CHP sectors in  FICCI / MITCON
India
3. [Assessment & vaiidation of total / realisable potential. sector and MNES / MoP / CIi | Jun. 30,2000
sub-sector specific FICCI / MITCON
2. |identfication of orojects in enerav efficiency / CHP sectors meetinc MNES / MoP / CIT_| _Jun. 30, 2000
national / MNES riorities. botential for finance and technoloav in  FICCI / MITCON
fiows, eic
7. [Analysis & validation of barriers & preparation of barrier removal MNES / MoP / CIl /| Sept 30,2000
plan FICCI / MITCON
5. |Organisation of  stakeholders workshops, sector / sub-sector MNES / MoP / Cii /| Sept 30,2000
specific, & prepare promotion / development plan FICCI / MITCON
6. |Preparation of CDM simulation case studies, sector / sub-sector MNES / MoP / CI /| Dec.31,2000
specific, determination of funding ~addiionalty, formulation of FICCI / MITCON [
baselines for qualifying emission reduction, standardisation of COM  Intemational agencies
project cycles, efc.
7. | Develop the future institutional linkages / MoP 1 Cil /| March 31, 2000
FICCI |/ MITCON /
international agencie:
8. | Develop at UNIDO level, review / monitoring mechanism & schedule  MNES / MoP / CIi /|  Dec.31,2000
FICCI |/ MITCON /
Intemnational agencies
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