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Coal 76299
Nuclear Renewables
s20Mw (3%)  11125MW@E%)  Gas 14656

\N' oil 1202

e

Total : 1,43,311MW



Peak (IMW)

Energy (MU)

Reguirement 1,08,866 7,339,345
Availanpilirty 90,795 6)16)6)50)0)7/
()Shertage”s (-) 18,073 (-) 73,338
(EE)Surplus

() (&) 16.6 (&) 9.9




India: 665 (2006-07)




Year Energy. Peak Proposed Generation
Requirement | Demand Capacity Additien [ growth: rate
(=10) (MW) during 5 year plan [ reguired
(IMW) (CAGR)
2011-12" 1056 1,552,000 | 76,511 9.9%
(4" Plan)
2016-47= 1470 2,116,200 162,200 1.2%

(@20 PIan)




NUCLEAR,

3,380MW,
4.3%

HYDRO,
16,627MW,
21.1%

THERMAL,
58,571MW,
74.6%

( Coal — 51,650 MW
Lignite- 2,280 MW
Gas- 4,641 MW,)



> 11th Plan target - 78,578 MW. == 4 times 10t
Plan achievement

- 9513 MW capacity - already commissioned

- 64,097 MW - under construction
- 9170 MW - to be awarded
Jotal: 80,020 MW

> Additienall 4,490 MWV thermal projects Under
Pest efifiort category,

> AboeVe capacity excludes:
Renewanles =4.5; SOOIV
Captive Pewer Planits



Nuclear,

12,000MW,
15%, Hydro,
30,000MWV,
36%
Thermal, TOTAL -82,200 MW

40,200MW,
49%



Fuel

Reguirement
(2011-12)
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¢ Indian coal
— highi ash
— slow: burning
— highly abrasive
— high ash fusion temperature

All these factors affect the design off boller

¢ PC technolegy — the current Woerkhorse
periected gradually threugh' learning curve

¢ Any new technolegy: must cope: U Wil
realities oiff Indian coal

9 Being the cheapest and Incdigenously,
avallaple el rtwillSremaisthe maiastay
el lior PewWer GEREration G many. mere
VEaNS



¢ Indian coal — highy ash; 40-45%

¢ Open; cast mining Impurities

¢ Coal Bengeficiation
—Savings In Transpert cest & Energy.
—Better use of Transport infrastructure

—Advanitages, in O&V
—338 M IF washed coal used out off S03 M 1 last: Vi

& Concems
—ew Washing Yields

—Preplem ol Rejects; Dispesal/use
(EBC plants planped)

9 Presently Washing Has Been Eeund
EconomicallEor Load Centre Stations
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New Stations
Higher Unit Sizes
Supercritical Technology

Existing Units
Efficiency Oriented Upgrades
Selective Retirement
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e Coal Beneficiation

e Gas/LNG where feasible
e Coal Bed Methane ZUCG
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» Rapidly Growing Demanad
¢ Open & Competitive Markets

¢ Increased Emphasis On
Environmental Considerations

¢ InpuUt Constrainits= Euel, Land &
V\/EILEY

¢ Incentives — CDM



>Higher size units

o More efficient, economy. of scale

o Quicker capacity addition

o Reduced land/manpewer requirement
o Transport/legistics to be kept in view

> Supercritical Trechnoelegy:

o HHigher efficiency.
o Lower GHG emission

> Efficiency, Imprevemenit IR existing

stations

o Upgrading eld fleet
o Replacement



Supercritical technology being adopted to
enhance efficiency, reduce coal consumption
and GIHG emission

660/800 MW units planmned in; BIg Way/
Parameters adopted

= 247 kg/em?z 535/565 and 565/593 deg C
SIX URIts Under execution by NIPC

Supercritical technolegy, mandatery, fer Ultra
Mega Prejects (4000 VNV each) - S Projects
aweardead

Viany mekRer SUpercHtical  URItsHin pIRElRe:

Introduiction ol stupercHtical Unitstwould:
IMpreyve the ehfiiciency/ InfpPewWeR Generation



uUnit Size MS. Pr MS/RH Gross
Temp Efficiency

(HHV)
kg/Zcm? °C (%)
30-50 60 482 —31
610)=H0)0) 90 535 32-33
110/120/140 130 535/535 35-36
2710) 150 535/535 37.8
2510 150 535/535 38.4
5)0)0) 170 538/538 338.6

2107250 & 500 MW Units Constitute Over 80% of

the Total Capacity



Unit Parameters |Gross

Sizes Efficiency
(MW) (HHV )
660/800 (247 kg/cm?2 |39.6 %
VI 537/565 O C

247 kg/cm?  |40.25 %
565/593 © C




Parameter Impact on Impact on
Gress Aux. Cons
Efficiency. (%)
(Y0)
CWahemperatunre
(33 Vs 15) °C 2-5%06 159

Indian Coal

Efficiencies in India are calculated based on HHV




Share of Different Unit Sizes- 2007-17

800/660 500/600 300/250 210/200
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> Ultra supercritical (USC) and
advanced USC technology.

> Circulating Eluidised Bed
Comustion (CEBC)

> Integrated Gasification
Combined Cyecle (IGCEEC)

> Oxy/~luel combustion



> Parameters of about 280 bars
and 600 deg C

o More efficient but higher capital cost

0 Perceived risks with regard to Indian
coal, lack of O&M expertise, lack of
service support

o Limited suppliers

0 EXxperience limrted maily, ma Japan,
Germany, and Denmark

01 Uncertamity abeut CIDN henefits post
2012

0 Seme gestation peried reguired te
assimnate superchiticall technelegy under
Implementation



& CFBC being used for high
Sulphur lignite

¢ 125 VMW CEBC uniits

— 4 units eperationall in Surat lignite and
AKrimota

— 6 UnIts Under Implementation at Sukat
Ligniite; Barsingsar and Gl ii2s

o 250N NVIVWACEBE URIts

— Under mstaliaten: at NeyAellir Cignite



& Experience worldwide with high ash coal in
few units

¢ No large IGCC units In operation with
fluidised bed! gasifier considered suitable fior
Indian coals

¢ Cost net competitive with PC technelogy.

¢ lndia pursuing a deme; preject of ahoeui: 100
VIV

— Jhreughintermatienall co-eperatien (Feasipilirt/ oy,
Nexant USA theeugh USAID)

= Threughiindigenous RPN (INFIPE & BHEL)



¢ Oxy- fuel combustion involves
combustion of ceal with exygen

& Flue gas Is recycled to keep the furnace
temperature within limits

¢ Flue gas Is almest pure CO2 and hence
easy. fior carbon capture

¢ High energy: penalty due te exygen
Sepakation frem air

$ Seme deme plants Being pul upin
developed cotntHEs
—\attenialll Sechwarze: Pumpe/Dr SONVINV R
— SaskpowWers, BN SOOIV



Summary.

¢ India needs accelerated capacity addition

¢ Coal will' remain; the mainstay in near
future

¢ Efficient use of coal a must for sustainable
development

¢ Efficiency, iImprovemenit strategy, Includes
Intreduction off RIgGREr size: UnIts,
SUpercrtcall technelegy: and efficieney.
pased R&Vl el existing UnRiits

¢ New technology, options UNGER closeWatch
e adepeRNRNttUrE 9aSEd GR LECRING:
ECONOMICS anulconCErS elated terecoal
eie:
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