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Power Sector and Low ~ RELINCE Infrastructure

Carbon Technologies

India's large reserves of coal are a major asset to the
country, accounting for 70 percent of India's current
production of electricity. However, excessive use of this form
of energy production—especially without the use of
strategies to mitigate its effects—will continue to cause the
guality of the country's/air, land, and water resources to

deteriorate.

The power sector is one of the main contributors to India’s
carbon emissions, making up for approximately'40% of
India’s total GHG emissions.

Currently most of the installed coal capacity is made up of
sub-critical pulverized coal plants.

Moving towards advanced supercritical technologies in coal
based power plants offer the dual benefits of higher
efficiency and lower carbon emissions.
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Thermal Power Projects of/Reliance Power Ltd.

(sub-critical pulverized coal plants)

PROJECT OWNED BY CAPACITY
Rosa RPSCL 1200 MW, (under construction)

Butibori VIPL 600 MW (under construction)
Dadri DYAV =@ 1320 MW (EC in process)
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Ultra Mega Power Projects offRellance Power Ltd.
under Construction / pending Statutory Clearances
(super-critical pulverized coal plants)

PROJECT SI= CAPACITY

KUMPP Krishnapatnam, 3960 MW
Andhra Pradesh

SUMPP Sasan, 3960 MW
Madhya Pradesh

Tilalya Jharkhand 3960 MW
Chitrangi Madhya Pradesh 4000 MW

Shahapur Raigarh District, 4000 MW
Maharashtra
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Other Projects awarded (engingéering, procurement
and construction) to Relianceflnfrastructure Ltd
(EPC Division)

PROJECT OWNED BY CAPACITY
Yamunanagar HGPCL (commissioned) 600 MW

Hisar HPGCL (under construction) 1200 MW

Raghunathpur DVC (under construction) 1200 MW

Parichha Uttar Pradesh Rajya Vidyut Utpadan, 500 MW
Nigam Limited (under construction)
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Environmental Concerns:

y

Solid Waste / Fly Ash in a 4000 MW TPP

| !
NOx Emissions
Suspended Particulate Matter (SPM)

Sulphur & SO , content in Flue Gas

Impact on Flora & Fauna
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Addressing Environmental Coneerns

Optimization of available Land and \Water

Provision for installation of FGD/with Lime bed/sea water, provided
there is no issue of land / /water / fuel so as to ¢ ontain the
concentrations of SO , in ambient air quality within 25 km radius

Use of an improvised version of ESP to/trap more PM thus less
Impact on AAQ

For regulating SPM, ammonia dosing option is also b eing explored,;
With ammonia dosing, the emission levels (SPM), can be brought
down up to 50 mg/Nm 2 as against the maximum permissible limit of
150 mg/Nm3
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Supercritical Technology: Overview

Setting up of large projects of 4000 MW atf@ smgle
location: ensuring economies of scale

Higher efficiency and lower CO , emissions

Supercritical Steam Conditions -
the Key to Economical Operation

Induction of widely prevalent
cycle parameters:
— Pressure: 246 -250 kg/cm?2
— Temperature:538/538 deg C

Preferred steam parameters include higher s
temp. of 566 to 593 deg C depending upon s
specific techno-economics.

Supercritical designs have efficiencies in the low to
mid 40% range, with new "ultra critical" designs

using pressures of 4,400 psia (30 MPa) and dual

stage reheat reaching about 48% efficiency (Sub-
critical coal power plants can achieve 36—38%
efficiency).
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Advantages of supercritical and Ultra=Supercritical
Boilers over Sub-critical Boilers:;

SC and USC power plants operate at afemperature an d pressure above the
critical point which results in higher thermal effi ciency.

Compared to thermal efficiency of about 37% for sub  -critical power plant,
about 5 to 10% improvement can be achieved for a su  per-critical and ultra-
critical power plant.

The technology offers very high cycle efficiencies; associated with.lower
CO, emissions, fuel costs and SO , and NOx emissions per KWh.

Compared to sub-critical boilers, the large number of identical components
result in no decline in availability and similar ca pital costs, which combined
with the high efficiency provides a lower cost of e lectricity.

The capital cost of super-critical technology is sl ightly higher than sub-
critical, but fuel saving and environmental advanta ges can tip the scale.
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Striving for Supercritical Technolog/y/:"""'

Low Emission Levels - Achieved by High Steam
Parameters and Flue Gas Cleaning

Steam Parameters Flue gas cleaning
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Thermal Power Plants, GHG Emissions & CCS Technolog vy

Since the industrial revolution we have seen an
Increase in greenhouse gas emissions that has
caused the global climate to change. In the case of
carbon dioxide this is around 30% more than pre-
industrial levels.

This increase in greenhouse pollution is due to our
continued reliance on energy technologies based on
fossil fuels - a legacy of the industrial age.

Alternative technologies that produce fewer
greenhouse gases have, therefore, been at the
forefront of the debate on climate change.

Carbon Capture and Storage is the newest and
perhaps the most controversial of those
technologies currently being investigated.




India’s Environment & CCS

The "Business as Usual" Scenario without
significant changes in power sector policy
in India will produce 775 million metric tons

of CO, emissions per year by the year 2015

(as compared with 1,000 million metric tons
per year now produced by power generation
In the entire European Union).

However, India will be producing SO__,, NOXx,

particulate emissions, and ash at three

times the current levels and Ash disposal

facilities around power plants will require 1

sguare meter of land per person










None-the-less, we believe that:-

Advanced technologies will play a critical role in achieving
significant greenhouse gas reductions.

The adoption of advanced technology such as carbon capture
and sequestration has to be made economically attra  ctive.

The dynamic factors that influence technology adopt lon and
diffusion include technoloqy, requlatory policy and framework,

business cycles, industry structure, and corporate strateqy .

The regulatory and legal frameworks that may affect adoption
Include underground injection requlation, relevant international
and national laws, treaties and quidelines, propert y rights, and
liability concerns




Reliance Power / Reliance Infrastructure Ltd.

IS committed to keep the environment clean and safe  guard the
society against any risks and hazards including the health impacts
from thermal power plants while ensuring that India 's development
IS not constrained due to gaps between energy produ ction and
demand.

understands that CCS technology is still under R&D mode and
robustness of technologies need to be ascertained. The introduction
of technologies for capturing / storing CO  , also needs to be critically
evaluated for risks and hazards it might pose.

IS undertaking the cost - benefit analysis for comme rcial utilization
of the likely available technology to contain COE a  ffordable to
public.

has initiated collaboration with DEFRA to seek tech nical support in
the design of its UMPPs as CCS Ready power plantst o0 ease retrofit
to CO, capture at lowest cost the technology when it becom es
available (pre-design the facilities so as to be ca rbon dioxide
“capture-ready”).






