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Title: Natural Gas based grid connected Combined Cycle Power Plant
Version: 01
Date: 07/12/2009

A.2. Description of the project activity:

The project activity involves installation of a 108 MW grid connected combined cycle power plant
using natural gas as fuel in Rohini, Delhi. The project activity has been implemented by North Delhi
Power Limited (hereafter referred to as NDPL), a joint venture between Tata Power Company Limited
and Government of Delhi. The electricity generated by the project activity will cater to the power
demand of customers in NDPL’s license area.

NDPL was founded on July 1, 2002 through public/private partnership frame work as a Joint venture
between Tata Power Company Limited and Government of National Capital Territory of Delhi
(GoNCTD). It supplies and distributes power in North and North-West parts of Delhi for industrial,
domestic/commercial and agricultural purposes. NDPL is responsible for serving a consumer population
of about 5 million people spread across 510 sq kms and has a registered consumer base of about 1 million
and a peak load of around 1128 MW *.In order to have their own generation facility, NDPL has ventured
into installation of this power plant. The generating unit will improve the voltage profile, power profile
and power factor of the supply system in the area and reduce the dependence on other sources of
generation and hence it is of strategic importance within the city of Delhi. The power plant will cater to
the power requirements of NDPL supply area and Delhi. Natural gas will be used as fuel to generate
power using combined cycle which is an efficient and environment-friendly technology. An avenue has
been kept to use RLNG?if required in combination with Natural gas for the sustained and continuous
operation of the combined cycle power plant of NDPL. The combined-cycle power plant combines the

Rankine (steam turbine) and Brayton (gas turbine) thermodynamic cycles. By using heat recovery boilers

! SEM Data Delhi State Load Dispatch Centre (2008)
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to capture the energy in the gas turbine exhaust gases, steam is produced which is supplied to a steam
turbine. Thus using a single fuel source, electricity is generated from the gas turbine and steam turbine in
a much more efficient way than open cycle®.

In the absence of the project activity the power requirement would have been catered by producing power
in a coal based power plant, which is much more carbon intensive. This is a Greenhouse Gas (GHG)
abatement initiative undertaken by the project proponent by using a less GHG intensive fuel.

The 108 MW gas based Combined Cycle Power Plant (CCPP) to be set up at Rohini-Delhi is being
procured from an existing plant of European manufacture located at China, which had been completely
dismantled there and was put up for sale. The entire power plant has been imported after getting required
land clearance from GoNCTD. Complete payment has been made to the overseas owner and the entire
power plant had been dismantled at China. The 108 MW CCPP is to be set up using Natural Gas as fuel.
RLNG may also be used in combination with Natural Gas during the operational lifetime of the project
activity®. Natural Gas will be procured from Reliance Industries Limited (RIL) and shall be transported
by transportation infrastructure laid down by Reliance Gas Transportation Infrastructure Limited
(RGTIL) i.e. East West Pipeline and HVJ pipeline and Dadri- Bawana pipeline of Gas Authority of India
Limited (GAIL)®. The natural gas will be supplied from Bawana upto the plant site be (at a pressure of 20
kg/cm®) via a dedicated 8” spur line laid by GAIL. The RLNG which may also be used for sustainable
operation of the power plant will be procured through GAIL or any other supplier of RLNG. The project
activity is scheduled to be commissioned by June 2010.

Over an yearly operational schedule of about 365 days the project activity is expected to generate around
688273 MWh of electrical energy per annum (considering plant load factor as 75%°), which will replace
an equal quantum of power generation from a coal based power plant, which is much more carbon

intensive. This will result in the emission reductions to the tune of about tonnes of 118351 tCO, per

? Regassified Liquefied Natural Gas or RLNG has the same properties as that of natural gas, as liquefied natural gas
(LNG) is re-gassified to form RLNG. Thus RLNG can be suitably used in combination with natural gas in the same
combined cycle power plant where the project activity is envisaged.

* In an open cycle power plant only gas turbine is there to generate electricity by Brayton Cycle.

* Discussion and communication with GAIL vide letter nos. GAIL/CO/MKTG/GTG/NDPL/2008-09 and
GAIL/CO/MKTG/NDPL for supply of R-LNG for the project activity of NDPL

S RIL is private explorers and producers of natural gas.

® GAIL being a Government of India Undertaking is the gas transporters and also into refining and marketing of
petrochemicals.

" Plant would operate as base load station.



Ny

PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03

CDM - Executive Board

page 4

annum. Therefore over the first crediting period of 7 years the project activity will result in the reduction
of around 828457 tonnes of CO,.

Contribution of the project activity to sustainable development

The project activity will contribute to the ‘Sustainable Development of India’ in following ways with

respect to social, technological, economical and environmental well being:

Table-1: Proposed project activity’s contribution to sustainable development of the host country-

India.

Proposed project activity’s contribution to sustainable development of the host country-India.

Social
Well-being

The power plant contributes to empowerment of the vulnerable sections of the
society through direct and indirect employment opportunities during commissioning,
operation and maintenance of the plant. Due to better technology usage the project
activity has helped in adding to the knowledge and skill base of the power plant
operators.

The use of modern energy low carbon intensive sources like natural gas is associated
with various social benefits, including improving the health, well-being and income

generating opportunities facilitating access to employment and education.

Technological
Well-being

The project activity, power generation using natural gas by combined cycle
technology is a steep diversion from the core operational area of NDPL i.e.
distribution of electricity. Moreover, combined cycle technology is new, highly
efficient and less polluting and the demonstration effect could be important for
diffusion of this technology in India (particularly keeping in view high gas prices.
Thus the employees of the NDPL will be gaining exposure to new and sophisticated

technology

Economical
Well-being

The project activity will create business opportunities for local contractors,
consultants and suppliers resulting in an overall change in the local economic
structure. Furthermore, the project activity, by meeting up the power demand in
NDPL’s supply area will be indirectly catering to the country’s growing need for

electricity. This will also help in an overall economical progress of the country.

Environmental
Well-being

Improvement in local environment: Adoption of combined cycle and using sweet

natural gas as fuel with no ash and low sulphur content reduces local air pollution as
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Proposed project activity’s contribution to sustainable development of the host country-India.

no emission of SPM°®, RSPM® and very little SO, emission occurs from the project
activity. There is no generation of hazardous solid waste in the form of fly ash in a
natural gas based power plant as compared to a coal based power plant.

Improvement in global environment: The project activity is a GHG abatement
project which reduces the generation of GHGs (primarily CO,) through replacement
of electricity generated in a coal based power plant, which is highly carbon intensive.

Therefore, the project activity is an initiative to mitigate global warming.

Monitorable Action Plan for commitment of 2% of the CER revenue every vear for

Sustainable Corporate Social Responsibility for Sustainable Development including society &

community
NDPL has further informed all the stakeholders that 2% of the revenue accrued from sale of CERs issued

following the verification of the project activity will be utilized by the company itself and/ or donated to
NGO(s) to cater to different society/ community development programmes as per the scheme developed
(please refer to Appendix- 1 to the PDD for the same). This is in line with our endeavour of supporting
the cause of upliftment of community and society as a whole. The aforementioned initiative vindicates
our commitment for Sustainable Development in the country.

Such expenditure will be made within one year after the realization of revenues from the sale of the
CERs. The details of such expenditure made will be included in the monitoring report for the period
following the transaction. The same can be verified by the DOE at the time of verification through the
Annual Report of the Company/ a certificate from the statutory auditor/ a certificate from a Chartered
Accountant. The certified expenditure for sustainable development will be periodically displayed on the

company’s website.

® Suspended Particulate matter
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| A.3.  Project participants:
Name of the Party involved Private and/or public entity(ies) Kindly indicate if
((host) indicates a host party) Project participants (as applicable) | the Party involved

wishes to be
considered as
project participant
(Yes/No)

India (host) North Delhi Power Limited No

| A4.l.1. Host Party(ies):
India

‘ A4.1.2. Region/State/Province etc.:
Delhi

‘ A4.1.3. City/Town/Community etc.:

Centre for Power efficiency In Distribution (CENPEID), Sector 11, Rohini, Delhi.

Ad.14. Details of physical location, including information allowing the

The project activity is to be set up in the Centre for Power Efficiency In Distribution (CENPEID), Sector
11, Rohini, Delhi. The approximate location™ of the unit is 28°40°48"’ North latitude and 77°10°48"’East
longitude. The site is connected by all whether road from NH-1 via Outer-Ring Road. The Delhi railway
station is 20 km from the site. The nearest airport (Delhi) is 30 km and seaport (Kandla) is 1500 km from

the site.

% Respirable Suspended Particulate Matter

19 Feasibility Report of Gas Based Power Project at NDPL & http://www.calculatorcat.com/latitude_longitude.phtml
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Figure-1: Geographical Location of the project activiy
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A.4.2. Category(ies) of project activity:
The project activity falls under the Sectoral Scope 01: Energy industries (renewable/non-renewable

sources) as the project activity is a grid connected electricity generating project using non-renewable fuel

in energy industries.

The project activity is a grid-connected Natural Gas based Combined Cycle Power Plant. In the pre-

project scenario, power requirement of the customer’s of NDPL’s supply area would have been catered
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by importing the requisite power from the Northern Regional Grid (part of the NEWNE Grid™). In a
Combined Cycle Power Plant (CCPP), two thermodynamic cycles namely Rankine (steam) and Brayton
(gas) Cycles are combined together for efficient electricity generation. The Natural gas based Combined
Cycle Power Project (CCPP) has installed capacity of 108 MW, has two (2) Gas Turbine Generating
(GTG) Unit of 36.7 MW rated capacity, two (2) Heat Recovery Steam Generator (HRSG) and one (1)
Steam Turbine Generating (STG) Unit of 37.5 MW rated capacity, along with all electrical systems,
controls and Instrumentation, Civil, Structural and Architectural works. In the absence of the project
activity the power requirement would have been catered by producing power in a coal based power plant,
which is much more carbon intensive. This is a Greenhouse Gas (GHG) abatement initiative undertaken
by the project proponent by using a less GHG intensive fuel.

The following diagram describes the Combined Cycle power plant of NDPL.

Figure-2: Schematic Diagram of Combined Cycle Technology used in the project activity

Condensate Return

Cooling Tower

To process or Heating Load

Condenser
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Electricity 1 Water Rmp
Steam Turbine N U

Heat Recovery steam
Generator
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Fuel iNG)
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1 According to Central Electricity Authority CO, Baseline Database ver 5.0 the Northern, Eastern, Western and
North-eastern grids together comprise the NEWNE grid.
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As depicted from the above schematic diagram, in the project activity, simple Can type combustor is
fired with Natural gas and produces hot, high pressure, low NO, containing flue gases, which is
expanded in the Gas Turbine. The Gas turbine would drive on one end an AC generator to generate
power and on other end an axial compressor, which supplies the compressed ambient air to the
combustor.

Table-2: Technical Specification of Gas Turbine

2 Nos. of Gas Turbine

Type Industrial Heavy duty type

Configuration Base Mounted Single Shaft Compressor and Turbine
Exhaust Gas Temperature 542°C

NOy Control Steam injection system provided in each gas turbine.

The heat of high temperature exit gases of gas turbine is recovered in HRSG, designed to maximize the
heat recovery of gases and allows the outlet of gases at minimum stack temperature 150°C. It is provided
with HP and LP economizer/evaporator/superheater elements of finned type, apart from condensate
preheating element and instrumentation. De-mineralized water is supplied to the HRSG via feed water
pumps and steam is generated. Steam from the HRSGs will be used in small quantity (approximately 1-
2%) to run the NO, control system of the Gas Turbines.

Table-3: Technical specification of HRSG

2 Nos. of HRSG

Type Unfired , dual pressure, natural circulation type
Temperature of steam 455°C

Pressure of steam 40 kglem®

The steam turbine receives steam from HRSG through HP and LP emergency stop valves and governing
valves. It is coupled with steam turbine generator which generates power. The steam turbine is provided
with 2X100% condensate pumps, 2X100% vacuum pumps and gland steam condenser along with
auxiliaries.
Table-4: Technical specification of steam turbine

1 No. of HRSG.

Type Condensing horizontally split multi-stage, single cylinder type.

Rotating speed 3000 r.p.m.
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About 185 million SCM* of Natural Gas would be consumed annually for the power generation and the
gas will be supplied to the plant, through a dedicated spur line, laid down by GAIL (India) Limited. A
common carrier trunk line known as, East West Pipelines will transport the natural gas from KG Basin to
Ankot in Gujarat. The gas will then be transported to Dadri in common carrier line named as HVJ
(Hazira-Vijaypur-Jagdishpur) Line. From Dadri gas shall be transported to Bawana via Dadri-Bawna
common carrier of GAIL. A dedicated spur line will supply the gas from Bawana to the plant location.
The RLNG consumption, when used shall be monitored on a regular basis and it will also be transported
from Dahej or Hazira via HVJ pipeline and Dadri Bawana pipelines laid by GAIL. The spur line laid by
GAIL will provide the last mile connectivity upto the plant site. The gas-conditioning unit, to be installed
at plant, will comprise of knock out drum, gas filter, separator, fuel control, isolation, emergency stop,
vent etc. The gas-turbine, to be installed at plant, will also comprise of air intake filters, separator, fuel
control, isolation, emergency stop, vent etc.

Other auxiliary systems like Lube Oil and Governing System, Condenser System, Feed Water System,
Cooling Water System, Power Evacuation System etc. would also be installed.

The Power generated from the GTG and STG units will be evacuated at 66 KV voltage level and shall
cater to power demand of NDPL supply area and Delhi. A new 66 KV switchyard will be installed for
the project activity. The provision of four nos. outgoing feeders is made in the power plants at 66
KVswitchyard. The plant is designed to operate well within the environmental norms prescribed by

various statutory authorities. The auxiliary consumption for the plant is estimated to be around 3%.

Table-5: Estimated Amount of emission reductions

Years Annual estimation of emission reductions
in tonnes of CO2 e
July 2010 -June 2011 118351
July 2011 - June 2012 118351
July 2012 - June 2013 118351
July 2013 - June 2014 118351
July 2014 - June 2015 118351
July 2015 - June 2016 118351

12 Basis: 75% PLF & 7699 kCal/SCM
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July 2016 - June 2017 118351
Total estimated reductions (tonnes of CO,e) 828457
Total number of crediting years 7
Annual average over the crediting period of | 118351

estimated reductions(tonnes of CO.e)

No funding from any agency or any other Annex 1 country is envisaged for this project activity.
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SECTION B. Application of a baseline and monitoring methodology

Baseline Methodology:

Title: “Baseline Methodology for Grid Connected Electricity Generation Plants using Natural Gas”.
Reference: Approved baseline methodology AM0029 /Version 03, Sectoral Scope: 01: EB 39",

Monitoring Methodology:

Title: Grid Connected Electricity Generation Plants using Non-Renewable and Less GHG Intensive Fuel
Reference: Approved monitoring methodology AM0029 /Version 03, Sectoral Scope: 01: EB 39,
Tools used: “Tool to calculate the emission factor for an electricity system version 02” and “Tool for the

demonstration and assessment of additionality version 05.2”.

B.2.  Justification of the choice of the methodology and why it is applicable to the project

The choice of AM0029 for application to this project activity has been justified below:
Table-6: Justification of choice of methodology

Applicability criteria as per Justification for applicability to the Project Activity
Methodology AM0029,
Version 03

The project activity is the | The project activity involves the construction and operation of a new
construction and operation of | natural gas fired combined cycle power plant (CCPP) of 108 MW
a new natural gas fired grid- | capacity for electricity generation.

connected electricity | The project activity will be connected to the Delhi Grid (part of the
generation plant. Northern Regional Grid, which is part of the NEWNE Grid) at 66 KV
Rohini sub-station of North Delhi Power Limited (NDPL) which is in
close vicinity to NDPL CENPEID centre where the plant is to be
installed. The power generated from the project activity will be
evacuated through RG5 & RG1 66 KV grids of NDPL which in turn
are interconnected to the Delhi Grid of Delhi Transco Limited (DTL)
through a network which is further interconnected to the Northern
Regional Grid (part of the NEWNE Grid).

3 http://cdm.unfcce.int/UserManagement/FileStorage/CDOMWF_AM_15YH7UTNQ40J8MGMVX62CGNEOK49Y0
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The geographical/ physical
boundaries of the baseline
grid can be clearly identified
and information pertaining to
the and

grid estimating

baseline emissions is publicly

As the electricity generated by the project activity will cater to the
power demand in NDPL’s license area (for industrial, domestic
/commercial purposes) forming part of the Northern Regional Grid
(which is a part of the NEWNE grid) the same has been chosen as the
Baseline Grid.

The boundary  of  the
Regional Electricity Grid (a part of the NEWNE Grid) is clearly

geographical/physical Northern
identifiable and the data for baseline estimation and the CO, emission
factor for the NEWNE Grid is available in public domain on the
website of the Central Electric Authority of India (http://cea.nic.in).

available.
Natural gas is sufficiently
available in the region or

country, e.g. future natural gas

based power capacity
additions, comparable in size
to the project activity, are not
constrained by the use of
natural

gas in the project

activity.

Natural gas/RLNG will be used as fuel for the project activity. Natural
gas will be obtained from Reliance Industries Ltd (RIL). A term sheet
for supply of gas has been signed with RIL, which will supply the gas
from its D-6 field in Krishna Godavari (KG) basin. The delivery point
is located at the onshore processing terminal of the gas supply area at
Gadimoga near Kakinada, Andhra Pradesh. The gas shall be
transported by East West Trunk Line of Reliance Gas Transportation
Infrastructure Limited (RGTIL) up to Ankot in Gujarat. From Ankot,
East West pipeline has got an interface with the HVJ Pipeline of
GAIL. The gas shall be carried upto Dadri through HVJ line and upto
Bawana by Dadri- Bawana Pipeline of GAIL.A dedicated spur line to
be laid by GAIL will transport the gas from GAIL terminal in Bawana
to the proposed plant site. RLNG which may also be used during the
project activity shall be obtained through GAIL, Shell or any other
reputed supplier.™

Natural gas availability in the country/region

Production of natural gas is at present to the tune of around 103"

Y NDPL has obtained necessary communication from GAIL ensuring supply of RLNG for their gas based power
plant. Vide GAIL letter no. GAIL/CO/MKTG/GTG/NDPL/2008-09 dated 28.11.2008.

15 http://www.infraline.com/power/events/Presentations/TK Chatterjee-NTPC.pdf
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million standard cubic meters per day (MMSCMD), consisting of 57
MMSCMD of APM™ Gas, 20 MMSCMD of gas from Private/JV
sources and 26 MMSCMD of RLNG". Around 40% of the available
gas is allocated to the power sector. Most of the production of gas
comes from the Western offshore area. The on-shore fields in Assam,
Andhra Pradesh and Gujarat States are other major producers of gas.
Smaller quantities of gas are also produced in Tripura, Tamil Nadu
and Rajasthan States. The main producers of natural gas are Oil &
Natural Gas Corporation Ltd (ONGC), Oil India Limited (OIL) and
JVs of Tapti, Panna-Mukta and Ravva. Under the Production Sharing
Contracts, private parties'® from some of the fields are also producing
gas. Government have also offered blocks under New Exploration
Licensing Policy (NELP) to private and public sector companies with
the right to market gas at market determined prices. The gas
availability in the country will substantially increase in 2008-09 and
2009-10 with production of 40+40 MMSCMD of RIL gas from KG
basin.

KG basin gas from RIL is to be allocated as per priority fixed by
Empowered Group of Ministers (EGOM). Of the initial 40
MMSCMD*™, about 18 MMSCMD? would be allocated to the power
sector. Thus Natural gas is abundantly available to meet the project
demands.

Moreover Petronet LNG Limited (PLL), a JV promoted by GAIL,
BPCL & ONGC has an agreement with Rasgas of Qatar for import of
7.5 “MMTPA of LNG in two phases at its Dahej terminal in Guijarat.

16 Administered Price Mechanism
7 Regassified Liquified Natural Gas
18 Examples include RIL, NIKO etc

19 http:/Amww.infraline.com/power/events/Presentations/T KChatterjee-NTPC.pdf

20 hitp://ww.infraline.com/power/events/Presentations/T KChatterjee-NTPC.pdf

2! http://www.petroneting.com/Ing-source.aspx
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The first phase from 2004-2009 will ensure supply of 5 MMTPA of
LNG and depending on expansion plans of PLL, additional 2.5
MMTPA of LNG shall be supplied in phase Il likely to begin from
September 2009. Thus RLNG is also available in abundance for
sustainable operation of the project activity.

In view of the above considerations it can be concluded that
availability of natural gas to any future gas based power capacity
additions comparable in size to the project activity is not constrained

by use of natural gas in the project activity.

Natural gas should be the
primary fuel. Small amounts
of other start-up or auxiliary
fuels should be used, but can
comprise no more than 1% of

total fuel use

The project activity is designed for exclusive firing by Natural Gas for
power generation. Natural gas/RLNG would be used as the only fuel.

Use of no other fuel is envisaged.

In some situations, there could

supply
limited

be  price-inelastic
(e.g.
resources without possibility
the

constraints

of expansion during
crediting period) that could
mean that a project activity
that

displaces natural gas

would otherwise be used
elsewhere in an economy, thus
leading to possible leakage.
Hence, it is important for the
project proponent to document
that supply limitations will not
result in significant leakage as

indicated here.

Based on the information gathered on various new gas exploration
projects (as mentioned above), it is very likely that sufficient gas is
going to be available in the country in the future which would be
sufficient enough to generate more than the existing capacity of gas
based power plants in the country.

During the last few years, the Natural Gas (including LNG) prices
have been fluctuating which in fact indicates that prices have not
become inelastic (Refer http://iisdb.
stanford.edu/evnts/4582/Brown_NorthAmericaNatGas.pdf).

On the basis of the above it can be easily concluded that there are no
price-inelastic supply constraints as far as natural gas (including LNG)
is concerned during the crediting period and therefore there are no

significant leakages.
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| B.3.

For the project activity, the project boundary is from the point of fuel supply till the point of power

export to the end-users through the NDPL Grid connected to Northern Regional Grid (part of the

NEWNE Grid) where the project proponent has full control. Thus, the project boundary includes gas

supply and gas compression inside the plant boundary, boiler, gas and steam turbines and all other power

generating equipment i.e. captive consumption units and energy consuming equipment (as the part of the

electricity generated will be used for auxiliary consumption). Since, the project activity would not have

any impact on Transmission & Distribution losses; the same is not included in the project boundary. The

spatial extent of the project boundary as indicated below comprise the project site (including its intake

well site and approach road) and all power plants connected physically to the baseline grid that the CDM

project power plant is connected to. The following flow chart indicates the project boundary:

Figure-3: Project Boundary
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In the calculation of project emissions, only CO, emissions from fossil fuel (natural gas) combustion at
the project plant are considered. In the baseline emissions, only CO, emissions from fossil fuel
combustion in power plant (s) in the baseline are considered. The greenhouse gases included in or
excluded from the project boundary are shown in the table below. The GHG emission sources applicable
to this project activity that are within the project boundary are mentioned below.

Table-7: Overview on emission sources included in or excluded from the project boundary

Source Gas Included? | Justification/Explanation
CO, Yes Main emission source
CH, No Excluded for simplification in

accordance with AMO0029. This is
conservative.
baseline N,O No Excluded for simplification in
accordance with AMO0029. This is
conservative

Baseline | Power  generation in

Onsite natural gas CO, Yes Main emission source
Project combustion due to the CH, No Excluded for simplification in
Activity | project activity accordance with AM0029.
N,O No Excluded for simplification in
accordance with AM0029.

Gas transportation facility is not included within the project boundary and is covered under leakage

calculations.

B.4.  Description of how the baseline scenario is identified and description of the identified
baseline scenario:

The methodology is based on the approach of “Emissions from a technology that represents an
economically attractive course of action, taking into account barriers to investment” and needs financial
analysis of the project activity and its alternatives. For detailed baseline analysis, above-mentioned
methodology is applied as under for the evaluation of selected project as a CDM project and calculation
of emission reductions as per the baseline. The following paragraphs describe in a step by step manner
how the methodology is applied in the context of the project activity.

Identification of baseline scenario for the project activity:

Baseline selection guideline as mentioned in the methodology, AM0029, Version 03 has been applied.
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Stepl. Identification of alternatives to the project activity consistent with current laws and
regulations
Sub-step 1a. Define alternatives to the project activity
It is required to identify realistic and credible alternative(s) that were available to project activity of
NDPL or similar project developers that provide output or services comparable with the project activity.
These alternatives are required to be in compliance with all applicable legal and regulatory requirements.
The following types of possible alternatives have been analyzed as prescribed by the baseline
methodology (AM0029):
The project activity implemented without CDM option being considered
Power generation using natural gas, but technologies other than the project activity
Power generation technologies using fossil fuel (that have recently been constructed or are under
construction or are being planned)
Import of electricity from connected grids, including the possibility of new interconnections
The plausible baseline scenarios among the above alternatives have been identified using the following
eligibility criteria as recommended by AM0029:
Realistic and credible
These include:
- The alternatives for which technology is commercially established and available.
- The alternatives which are within the investment capacities of the promoters.
- The alternative technologies that are prevailing: Power plant technologies that have recently been
constructed or are under construction or are being planned
Provide outputs or services comparable with the CDM project activity
These include:
- The alternatives that provide similar output in terms of the load i.e. peak vs base load power
The options should be in compliance with the state and national policies on power generation and
distribution.
Identification and description of baseline scenario in accordance with AM0029 involves the following
steps:

Table-8 Potential Alternatives for Natural Gas Based Power Generation

Alternatives Eligibility/Plausibility

The project activity not implemented as a CDM project activity
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Project  Activity  not
implemented as a CDM
project activity i.e.
Natural Gas based Power
Generation using
Combined Cycle system
(Brayton Cycle + Rankine
Cycle).

Efficiency : 43%*
Technical Lifetime : 15

years

Plausible Baseline Scenario

Power generation using natural gas, but technologies other than the project activity

Natural Gas based power
generation using open
cycle

Efficiency : 35 %
Technical Lifetime : 15

years

Not plausible. For higher generation capacities, the efficiency of open cycle

gas turbine system, is much lower and does not provide services in

comparison to the project activity.

Power generation technolog

ies using energy sources other than natural gas

Coal/ Lignite based power
plant (conventional)
Efficiency®: 34 — 36%
Technical Life time: 25

years

Plausible baseline Scenario

Diesel based power plant
Efficiency: 42%
Technical lifetime: 15

years®

Plausible baseline Scenario.

22 Feasibility Report of Gas Based Power Project at NDPL

2 http://www.cogeneration.net/Combined_Cycle_Power_Plants.htm

24 http://www.iea.org/textbase/work/2004/zets/apec/presentations/sharma.pdf
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Nuclear power
Efficiency: 30%
Technical Life time: 40

years®®

Not Plausible. The national policy allows only 100% Government sector

Companies®’ for power generation in nuclear power.

Hydro power
Technical Life time: 35

years®®

Not plausible. This option will not deliver outputs and services comparable
to the project activity since hydro power plants are of seasonal nature with
low plant load factors. Thus hydro power plants do not qualify for base
load stations (in all the last five years, operating hours>3000 hrs. /year
equivalent or PLF> 34.25% load factor) of operations and are typically used
as peak load stations. Load factor achieved by the run-of-the-river hydro
based generation projects, during the 10" five year plan (2002-07) is

included in the following table®.

2007 2006 2005 2004 2003
Northern Region
Generation TWh 45.43 42.05 36.39 37.84 30.63
Load Factor GWh 36.16% 38.63% 34.20% 35.60% 33.36%
Western Region
Generation TWh 18.07 15.75 10.46 9.34 8.01
Load Factor GWh 26.69% 23.53% 17.46% 18.10% 16.97%
India
Generation TWh 57.248 51.558 42.986 40.696 32.817
Load Factor GWh 29.61% 29.33% 25.85% 25.78% 23.60%

%19 Appendix —Il CERC guidelines for tariff calculations and http://mnes.nic.in/baselinepdfs/annexure2c.pdf

%6 Report of the expert committee on fuels for power generation

27 http://www.npcil.nic.in/.

%8 http://www.cercind.gov.in/131205/appendix_2.pdf

2 Source: Baseline Carbon Dioxide Emission Database Version 3.0 —
http://mww.cea.nic.in/planning/c%20and%20e/Government%200f%20India%20website.htm
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Wind power

Technical Life time: 15-

20 years®

Not Plausible. This option will not deliver outputs and services similar to
the project activity since wind power plants are of seasonal nature with low
plant load factors and is intermittent and not continuous over the time span
of the day and across different seasons. Highest load factor achieved by the
wind based generation projects in a coastal Indian state like Maharashtra, is
at a maximum of 33%, which is not comparable to project activity®. Hence

the alternative is not credible in terms of load factor.

Import of electricity from connected grids, including the possibility of new interconnections.

Import of Electricity from
the  Northern
Grid (part of the NEWNE

Grid)

Regional

Plausible baseline scenario. There is capacity addition in the state of Delhi
and other states of the NEWNE Grid also. Thus it is a plausible baseline
scenario for the project proponent. Moreover for a grid-connected
distribution utility like NDPL, this is existing practice and one of the

alternatives for identification of baseline scenario.

From the above analysis, following are the plausible baseline scenarios identified for NDPL:

Coal Based power plant for power generation and catering to NDPL’s supply area.

Diesel Based power plant for power generation and catering to NDPL’s supply area.

Import of electricity from the Northern Regional Grid(Part of the NEWNE Grid) and catering to

NDPL’s supply area

The project activity not implemented as a CDM project activity

Table-9: POWER SCENARIO IN DELHI*

Installed Capacity of Delhi & Share from the Central Generation Projects as on 31.10.08

(Figures in MW)

Thermal R.E.S.
Sector Hydro Coal Gas Diesel Total Nuclear | (MNRE) Total
State 0.0 320.0 612.4 932.4 0.0 0.0 932.4

%0 Source: Maharashtra Electricity Regulatory Commission Order Case No. 17(3), 3, 4 & 5 Of 2002, Page 51 -
http://mercindia.org.in/pdf/Detail_Wind_Energy_Order.pdf

31 Source: Page 30 of Maharashtra Electricity Regulatory Commission Order Case No. 17(3), 3, 4 & 5 Of 2002 -
http://mercindia.org.in/pdf/Detail_Wind_Energy_Order.pdf

32

Source:http://www.cea.nic.in/planning/POWER%20SCENARIO%20AT%20A%20GLANCE/PSG%20NOV08.pdf
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Private 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Central 597.7 1967.0 207.0 0.0 2174.0 47.0 0.0 2818.7
Total 597.7 2287.0 819.40.0 | 0.0 3106.4 47.0 0.0 3751.1
Table-10: ACTUAL POWER SUPPLY POSITION
Period Peak | Peak Peak Peak | Energy Energy Energy | Energy
Dema | Met Deficit/ | Defici | Requirement | Availability | Deficit/ | Deficit/
nd (MW) Surplus | t (MU) (MU) Surplus | Surplus
(MW) (MW) | /Surpl (MU) (%)
us
(%)
9" Plan 3118 2679 -239 -1.7 19350 18741 -609 -3.1
End
2002-03 3417 3101 -316 -9.2 19946 19567 -379 -1.9
2003-04 3389 | 3289 -100 -3.0 20440 201609 -280 -1.4
2004-05 3558 | 3490 -68 -1.9 21157 209522 -205 -1.0
2005-06 3772 3600 -122 -3.3 21602 21281 -321 -1.5
2006-07 4000 | 3736 -264 -6.6 22397 22012 -385 -1.7
2007-08 4075 | 4030 -45 -1.1 22439 22301 -138 -0.6
APR.- 4036 | 4034 -|-2 0.0 14623 14520 -103 -0.7
OCT, 2008
OCTOBER | 3682 3650 -32 -0.9 1746 1722 -24 -1.4
,2008
Table-11: Likely Capacity Addition during 11" Plan for Delhi State
Project Name Type | Status | Installed | Capacity Benefits | Commissio | Last
Capacity | Addition Shares ned/ Commissioning
(MW) during Xlth | of State Slipped Date/  (Likely
Plan (MW) | (MW) during Date of
2007-2012 | Commissioning)
(MW)
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Central Sector
*PARBATI ST-II H U 800.00 800.00 102.61 2011-2012
*PARBATIST-lIII | H U 520.00 520.00 66.70 2010-2011
*CHAMERA 111 H U 231.00 231.00 29.63 2010-2011
*SEWA ST.1I H U 120.00 120.00 15.39 2009-2010
*URI -1 H U 240.00 240.00 30.78 2010-2011
*KOLDAM H U 800.00 800.00 102.61 2009-2010
*LOHARI H U 600.00 600.00 76.96 2011-2012
NAGPALA
*TAPOVAN V H U 520.00 520.00 66.70 2011-2012
GARH
DADRI EXT.U- T U 980.00 980.00 882.00 2009-2011
?IiL/S\JJAR(DELHI) T U 1500.00 1500.00 750.00 2010-2012
*RAMPUR H U 412.00 412.00 52.84 2011-2012
*KOTESHWAR H U 400.00 400.00 39.43 2010-2011
RAPP U-5&6 N U 440.00 440.00 56.00 2008-2009
KAHALGAON 6,7 | T U 1000.00 1000.00 60.00 COMM 16.03.2008
500.00
*SUBANSIRI H U 2000.00 2000.00 77.31 2011-2012
LOWE
MEZIA-II (DVC) 1000.00 1000.00 1000.00 2009-2010
BOKAROREP(JH 500.00 500.00 500.00 2011-2012
AR)
KODARMA1&2(D | T U 1000.00 1000.00 1000.00 2010-2011
\VC)
CENTRAL-SECTOR TOTAL:-4908.96
STATE-SECTOR
PRAGATI(BAWA | T U 1500.00 1500.00 1500.00 2010-2011

NA)

STATE - SECTOR TOTAL:- 1500.00

PRIVATE-SECTOR
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RITHALA CCPP T U 108.00 108.00 108.00 2009-2010

PRIVATE-SECTOR TOTAL:- 108.00

GRAND-TOTAL:- 6516.96

Note: - U - under construction projects

C - Construction yet to start (LoA to be placed)

* Shares from central sector projects for which M.O.P. orders are yet to be issued are tentative

** As per MoM held on 18.02.2005 in MoP "there was a consensus that the beneficiary states are to provide off-
peak power from their allocation for the pumping operation of Tehri PSS as banking transaction

Thus in view of the above scenario, the generating facility of NDPL will improve the voltage profile and
power factor of the supply system in the area. It also ensures generation of power from natural gas, which
is a clean fuel and thus dependence on other fossil fuel based power generation will go down.

Option 1- Coal Based power plant for power generation and catering to NDPL’s supply area.

In this scenario, power would be generated from a coal based power plant, which is much more GHG
intensive than gas and supplied to the customers in NDPL’s supply area. Project proponent, being a grid
connected distribution utility would distribute the generated power to its customers.

Option 2- Diesel Based power plant for power generation and catering to NDPL’s supply area.

In this scenario, power would be generated from a diesel based power plant and supplied to the
customers in NDPL’s supply area. Project proponent, being a grid connected distribution utility would
distribute the generated power to its customers.

Option 3 — Import of electricity from the Northern Regional Grid (Part of the NEWNE Grid) and
catering to NDPL’s supply area

In this scenario, power would be imported from the Northern Regional Grid of India (part of the NEWNE
Grid). Being a grid-connected distribution utility in the state of Delhi, NDPL could have imported the
required power from the grid and catered to the demand of the customers in NDPL’s supply area. The
Northern Regional Grid (part of the NEWNE Grid) of India is highly coal intensive and if the project
proponent would have imported power from the grid, then there would have been equivalent amount of
GHG emissions from the grid connected fossil fuel based thermal power plants. This option is available
to NDPL as the baseline scenario.

Option 4 — Project activity not undertaken as CDM project activity

In this scenario the end user (i.e. Customers of NDPL) would get power from the Natural gas based

power plant. Project proponent, being a grid connected distribution utility would distribute the generated
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power in its supply area. NDPL would have implemented the project activity with less attractive financial
returns as this also meets all the requirements to set up the project.

Step 2: Identify the economically most attractive baseline scenario alternative

The methodology prescribes to use investment analysis to identify the economically most attractive
baseline scenario alternative. The levelized costs of electricity generation (Rs/kWh) of the alternatives
are calculated and used as the financial indicators for comparison in the investment analysis. All the
assumptions used in the calculation of investment analysis has been carried out in a transparent manner
and provided to the DOE at the time of validation.

Table-12: Comparison of Power Generation Cost of identified baseline alternatives

Option 1: Coal | Option 2: Diesel | Option 3: Import of | Option 4: Gas

Per unit | Based Power | Based Power | Power  from  the | Based Power
generation Generation® Generation Northern Regional | Generation  from
cost (in Grid (part of the | Project activity®
INR/KWh) NEWNE Grid)* (Project activity not

considered as a
CDM project)

2.80 5.96%° 3.22 3.62

Considering all the points mentioned above, “Option 1:”Generation of power from a coal based power
plant” was found to be the most economically attractive option available to North Delhi Power Limited

and therefore, as per the methodology, this alternative option is the baseline scenario.

B.5.  Description of how the anthropogenic emissions of GHG by sources are reduced below
those that would have occurred in the absence of the registered CDM project activity (assessment
and demonstration of additionality):

As per the methodology AMO0029, version 03, the assessment of additionality comprises the following
steps:

Step 1: Benchmark investment analysis

% Worksheet showing exact calculations for levelized cost will be made available to the DOE at the time of
validation.

% Six month cost of Grid power for FY 07-08 (Multi Year Tariff Order (FY 07-FY11))

% Worksheet showing exact calculations for levelized cost will be made available to the DOE at the time of
validation.

% CEA Expert Committee Report February 2004
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The methodology requires the project proponent to determine its additionality and demonstrate that that
the proposed CDM project activity is unlikely to be financially attractive by applying Sub-steps 2b
(Option I11: Apply benchmark analysis), Sub-step 2c (Calculation and comparison of financial
indicators), and 2d (Sensitivity Analysis) of the “Tool for the demonstration and assessment of
additionality (Version 05.2).

Sub-step 2b. Option I11. Apply Benchmark analysis

A benchmark analysis was conducted by North Delhi Power Limited for the proposed project activity
without CDM benefit. The financial indicator for the benchmark analysis was considered to be the Equity
IRR (EIRR) which was compared with the benchmark chosen as Return on Equity for thermal power
plants in India. The EIRR is calculated taking into consideration all financial parameters associated with
the project activity. All relevant assumptions used for the benchmark analysis are mentioned below and
the financial computations of the EIRR for the project activity shall be provided to the DOE at the time
of validation.

Table-13: Key Assumptions for Computation of Equity IRR

Description Units Value

Total Project Cost INR Million 2700

Debt INR Million 2430

Equity INR Million 270
Equity Internal rate of Return (EIRR) = 8.70%

The EIRR of the project activity is much lower than the assured Return on Equity (ROE), as stated by
Central Electricity Regulatory Commission (CERC)*, Govt. of India as 14%.

Sub-step 2c¢. Calculation and comparison of financial indicators

The EIRR for the project activity is 8.70 % which is much lower than the chosen benchmark of ROE, as
stated by CERC. This renders the project as a financially unviable option without CDM Benefits.
Table-14: Comparison of Equity IRR with the chosen benchmark

Benchmark Analysis Equity IRR ROE

8.70% 14%

The EIRR with CDM revenues is around 15.06%. Therefore the project activity would only be
financially viable if the project activity attains CDM revenue through sale of the emission reductions.
With the availability of carbon credits, the financial viability of the project matches with the benchmark
chosen for the investment analysis.

Sub step 2d. Sensitivity analysis

% http://cercind.gov.in/28032004/finalregulations_terms&condition.pdf
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It is found that the value of EIRR for the project activity is sensitive to the following parameters:

e O &M cost

e Plant Load Factor

The sensitivity analysis has been conducted for scenarios with variations in each one of the

abovementioned key factors and for scenarios with variations in different combinations of the above-

mentioned key factors simultaneously in order to assess whether the conclusion that the project activity is

unlikely to be the most financially attractive is robust to reasonable variations in the critical assumptions

For fuel pricing variation, the following gas price options are available to NDPL.

RIL KG Basin Gas Pricing

RLNG Gas Pricing®

Variation of RIL Gas Price Ex Flange = USD 2.62 to
USD 4.32 (as per Term Sheet signed with RIL).
Transportation + Taxes= USD 2.5/MMBTU.(RIL EW
Pipeline +GAIL HVJ+ Taxes) Landed Price Variation
is USD 5-7/ MMBTU. Average Landed Price is USD
6/MMBTU.

Average landed price of RLNG is to the tune of
10.98 USD/MMBTU as per RLNG procured from
Dahej terminal of Petronet LNG Limited and
supplied through GAIL.

However, NDPL has signed a term sheet (dated 8" June 2007) with RIL, as per which the gas price

would be determined and would increase as per agreed terms. The increase in gas price has been built

into the EIRR model and hence the EIRR is not sensitive to gas prices.

Table-15: Sensitivity Analysis

SL' Parameters Variation Be{]g;[;ark EIRR Comment

0 14% 0 In both the situations, the unit
1 O&M +4% 8.38% power cost in the project
Charges® scenario is higher than that for

-4% 14% 9.02% Option-1.
Plant Load +5% 14% 12.23% In both the situations, the unit
> | Factor® ' power cost in the project
5% 14% 5.08% scenario is higher than that for

' Option-1.

% In the scenario, where project proponent may require RLNG gas supply for the project.
nrpc.gov.in/Commercial/Commercial%20Committee/1CSC_AG.pdf

%9 Variation chosen as per Central Electricity Tariff Order 2004 allowable rate for O&M escalation rates to be used

for levelized tariff determination

0 As per existing industry norms
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o 1— +5% 14% In both the situations, the unit
Combination of 0 11.93% : ' :
3 | parameters 1 & 2— +4% power c_ost_ in the project
1— -5% 14% scenario is higher than that for
2 5.43% :
2— -4% 970 Option-1.

The sensitivity analysis conducted substantiate that the IRR of the project activity is much lower than the
benchmark.
Hence, it may be concluded that
(a) “the project activity without CDM revenue is not the most financially attractive option’ is robust to
reasonable variations in the critical assumptions and that
(b) the CDM revenue the project activity would obtain through sale of the emission reductions has been
one of the most important determinants for North Delhi Power Limited to opt for the project activity
which is financially less attractive than Option-1.
Step 4. Common practice analysis
The project proponent is further required to conduct the common practice analysis as a credibility check
to complement the investment analysis (Step 2) and the barrier analysis (Step 3). The project proponent
is required to identify and discuss the existing common practice through the following sub-steps:
Sub-step 4a. Analyze other activities similar to the proposed project activity:
Sub-step 4b. Discuss any similar options that are occurring:
— Similar project activities include gas based combined cycle power plants connected to the NEWNE
Grid
-Pragati CCGT in Delhi operated by Indraprastha Power Generation Co. Ltd. (IPGPCL)*
-Faridabad CCGT in Haryana operated by NTPC*
-Dhuvran CCPP in Gujarat operated by GSECL™*
-Vatwa Torr in Gujarat operated by Torrent Power Limited*
All the above mentioned power stations are operated by power generating companies. Thus generation of
power, by a distribution utility like NDPL in a country like India has created a new arena in business of

power generation.

* http://ipgcl-ppel.gov.in/
2 \www.ntpc.co.in/
2 www.gsecl.in

* http://www.torrentpower.com/
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— Moreover, in the similar project sector, country/region, comparable environment with respect to
regulatory framework, investment and access to technology, the project activity uses an energy
efficient technology with higher costs, which has limited penetration. Natural gas based power
generation accounts for 11% of total power generation in India.*® The reasons for low penetration of
similar activities are explained in the above sections. Also, low penetration of gas based power
generation in the country is due to inadequate pipeline infrastructure. In addition to above, the major
hurdle in the growth of the industry has been uncertain regulatory environment.

The percentage share of gas based power generation in the country at the end of 10" Five Year plan

(2002-2007)* is as follows:

Table-16: Percentage share of Gas based Power generation

% from Grid Mix

Power From | At the End of 10" Five Year Plan
Gas 10.3%

— Therefore, in view of the methodology, the project activity is not a common practice which further
determines that it is an additional activity. Again any other distribution utility venturing into the arena
of gas based power generation have considered the CDM revenue that may be availed under the
Kyoto Protocol-Clean Development Mechanism viz. Torrent Power Limited. Hence it is clear from
the above discussion that similar activities i.e. power generation using gas as a fuel is not widely
observed and is not commonly carried out.

Thus in view of all the above justifications it can be stated that the project activity is not a common

practice in the country.

From the above discussion, it can be established that the project activity was not a financially attractive

option for the project proponent considering all the financial risks associated with its implementation.

Furthermore the failure of the project activity could ultimately lead to a production downtime and

subsequently into loss of revenues. However the Management of NDPL could realize the potential of the

CDM revenue that can be made available once the project activity is commissioned and registered with

45

http://www.cea.nic.in/god/opm/Thermal_Performance_Review/0506/Thermal%20Performance%20Review%20_Eng
_0506_PDF/SECTION-10.pdf

46
Source:http://www.cea.nic.in/planning/POWER%20SCENARIO%20AT%20A%20GLANCE/PSG%20NOV08.pdf
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Management of NDPL has finally decided to implement the project activity as a climate change

initiative.

The chronology of events for the CDM project activity at North Delhi Power Limited can be tabulated as

follows:-

Table-17: Project Chronology

page 30

Milestone Date Supportive Document
Management Approval of the Project 12-Nov-07 CDM Consideration Management
with CDM Consideration Approval Note
Purchase Order for Gas Based CCPP 26-Nov-07 Purchase Order Letter.
Communications with CDM Dec 07 — Aug . -
Email communications

Consultant 08
Appomtment of CDM Consultant for 11-Aug-08 CDM Engagement Letter
the project
Finalization of PIN 27-Oct-08 Email Communication & hard Copy of PIN
Draft PDD Preparation Dec- 08 Email Communication
Finalization of PDD to be sent of Mail Communication and hard copy of
MoEF 26-Mar-09 PDD
Hard Copy of PCN & PDD sent to 25-Mar-09 MoEF Covering Letter
MoEF
Presentation Meeting at MoEF 14-05-09 Invitation letter from MoEF.
Request for Quotation mails sent to Dec 08 — Mar . L

. Email Communication
Validator 09
Negotiation with DOE for Validator
Appointment Jul 09-Oct 09 | Email Communication
HCA received 28-Sep-09 HCA Letter

Appointment of DOE

19-October09

Agreement Copy with DOE

B.6. Emission reductions:

B.6.1. Explanation of methodological choices:

Project activity adopted the procedures mentioned in the approved methodology (AM0029) to calculate

project emissions, baseline emissions, leakage emissions and emission reductions.

The procedures used for calculating these emissions are described below:
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Project emissions:
The project activity is on-site combustion of natural gas to generate electricity. The CO, emissions from

electricity generation (PEy) are calculated as follows:

PEy = z FCs,y*COEF+,y 1)

Where:

FCry is the total volume of natural gas or other fuel ‘f” combusted in the project plant or other

startup fuel (m® or similar) in year(s) y

COEFy,, | is the CO2 emission coefficient (tCO,/m® or similar) in year(s) for each fuel and is obtained

as:

COEF, , = > NCVi,y*EFcoz 1,y *Oxids )

Where:

NCViy Is the net calorific value (energy content) per volume unit of natural gas in year y(GJ/m3) as

determined from the fuel supplier, wherever possible, otherwise from local or national data

EFcozty | Is the CO, emission factor per unit of energy of natural gas in year y (tCO,/GJ) as

determined from the fuel supplier, wherever possible, otherwise from local or national data

Oxids Is the oxidation factor of natural gas

Baseline emissions
Baseline emissions are calculated by multiplying the electricity generated in the project plant (EGg;,)

with a baseline CO, emission factor (EFg_,co2,), as follows:

BEy = EGpru,y~EFsL,co2,y 3)

As per the methodology the Baseline emission factor is chosen as the minimum of the following three -
Option 1 The build margin, calculated according to “Tool to calculate emission factor for an electricity
system”; and

Option 2 The combined margin, calculated according to “Tool to calculate emission factor for an
electricity system”, using a 50/50 OM/BM weight;

Option 3 The emission factor of the technology (and fuel) identified as the most likely baseline scenario

under “Identification of the baseline scenario” above, and calculated as follows:
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EFe, co2(tCO2/ MWh) = ZOEF® %3 663 / Mwh

P 4)
Where:

COEFg_ | the fuel efficiency coefficient (tCO,e/GJ), based on national average fuel data, if available,

otherwise IPCC defaults can be used

NeL the energy efficiency of the technology, as estimated in the baseline scenario analysis above.

The values for Build Margin and Combined Margin Emission Factors have been taken from CEA
Database Version 04 .Option 3 is not available as a baseline scenario to the project proponent,

Estimation of Baseline Emission Factor:

So as to have conservative emissions, lower value of BM, CM and the value as per equation 4 has to be
chosen as baseline emission factor.

BEF = lowest of (BM, CM, EFg_,c02(tCO,/ MWHh)) (5)

Leakage:

Leakage may result from fuel extraction, processing, liquefaction, transportation, re-gasification and
distribution of fossil fuels outside of the project boundary. This includes mainly fugitive CH, emissions
and CO, emissions from associated fuel combustion and flaring. In this methodology, the following
leakage emission sources shall be considered.

Fugitive CH, emissions associated with fuel extraction, processing, liquefaction, transportation,
regasification and distribution of natural gas used in the project plant and fossil fuels used in the grid in
the absence of the project activity.

In the case RLNG is used in the project plant: CO, emissions from fuel combustion / electricity
consumption associated with the liquefaction, transportation, re-gasification and compression into a
natural gas transmission or distribution system.

Thus, leakage emissions are calculated as follows:

LEy = LEcH4+ LELnG, co2, y ()

Fugitive methane emissions
For the purpose of estimating fugitive CH4 emissions, poject participant has multiplied the quantity of

natural gas consumed by the project in year y with an emission factor for fugitive CH4 emissions
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(EFNG,upstream,cHa) from natural gas consumption and subtract the emissions occurring from fossil fuels

used in the absence of the project activity, as follows:

LEchsy= ‘FCy * NCVy * EFnG, upstream, cH4 — EGpa, y * EF 8L, upstream, cH 4| *GWPchH4

()
Where
LEchay Leakage emissions due to fugitive upstream CH4 emissions in the year y in tCO,e
FCy Quantity of natural gas combusted in the project plant during the year y in m3
NCVie.y Average net calorific value of the natural gas combusted during the year y in GJ/m3

EFnG.upstreamcha | Emission factor for upstream fugitive methane emissions of natural gas from
production, transportation, distribution and in the case of LNG, liquefaction,
transportation, regasification and compression in to a transmission or distribution

system, in tCH4 per GJ fuel supplied to final consumers

EGery Electricity generation in the project plant during the year in MWh

EFgL,upstream,cHa | EMission factor for upstream fugitive methane emissions occurring in the absence of
the project activity in tCH4 per MWh electricity generation in the project plant, as

defined below.

GWPcu4 Global warming potential of methane valid for the relevant commitment period

The emission factor for upstream fugitive CH4 emissions occurring in the absence of the project activity
(EFgL, upstream, cHa) has been calculated. The lowest baseline emission factor has been found to be the one
considering the build margin method, so the same calculation procedure has been adopted to calculate

EI:BL: upstream, CH4-

The same has been described below.
z FFj,k * EFk upstream, CH 4
EFBL, upstream, CH4 = ) (8)

S Es,
i

Where:

EFsL,upstream,cHa | Emission factor for upstream fugitive methane emissions occurring in the absence

of the project activity in t CH, per MWh electricity generation in the project plant

j Plants included in the build margin
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FF; Quantity of fuel type k (a coal or oil type) combusted in power plant j included in the

build margin

EF upstreamcha | Emission factor for upstream fugitive methane emissions from production of the fuel

type k (a coal or oil type) in t CH4 per MJ fuel produced

EG; Electricity generation in the plant j included in the build margin in MWh/a

CO; emissions from LNG

Where applicable, CO, emissions from fuel combustion/electricity consumption associated with the
liquefaction, transportation, re-gasification and compression of LNG into a natural gas transmission or
distribution system (LE ne,cozy) is estimated by multiplying the quantity of natural gas combusted in the

project with an appropriate emission factor, as follows:

LELNG,COZ,y = FCyXEFCOZ,upstream,LNG (9)
Where:
LEinG,cozry Leakage emissions due to fossil fuel combustion/electricity consumption associated

with the liquefaction, transportation, re-gasification and compression of LNG into a

natural gas transmission or distribution system during the year y in tCO,e

FC, Quantity of natural gas combusted in the project plant during the year y in m?

EFcozupseaming | EMission factor for upstream CO, emissions due to fossil fuel combustion / electricity
consumption associated with the liquefaction, transportation, re-gasification and

compression of LNG into a natural gas transmission or distribution system

CO, emissions associated with RLNG will be computed as and when it is being used in the project
activity.

Where reliable and accurate data on upstream CO, emissions due to fossil fuel combustion/electricity
consumption associated with the liquefaction, transportation, re-gasification and compression of LNG
into a natural gas transmission or distribution system is available, project participants should use this data
to determine an average emission factor. Where such data is not available, project participants may

J47

assume a default value of 6 t CO2/TJ™ as a rough approximation.

T As per AM0029/Version 03 page 10
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The default values used in the project activity are as follows:

Table-18: Emission Factors for fugitive CH, upstream emissions

SI. | Parameter Default Remarks
No. Value
1 Emission factor | 0.8 As per Table 2 of the methodology AM0029/Version 03. Most of the coal
for fugitive | tCH4/kt | production in India comes from open pit mines contributing over 81% of the
CH,; upstream | coal total production. A number of large open pit mines of over 10 million tones
emissions for per annum capacity are in operation. Underground mining currently accounts
Coal for around 19% of national output.
http://www.mbendi.co.za/indy/ming/coal/as/in/p0005. htm) Hence 0.8 tCH,/kt
coal value is used for surface mining
2 Emission factor | 4.1 As per the Table 2 of the methodology AMO0029/Version 03. This value
8['4 u;sz?ri;;\;s tCH4/PJ | includes for oil production, transport, refining and storage.
emissions  for
Qil
3 Emission factor | 160 As per the Table 2 of the methodology AM0029/Version 03, 296 tCH,/PJ is
for fugitive | tCH4/PJ | applicable for rest of the world and 160 tCH,/PJ is for USA and Canada.
CH, upstream However, the US/Canada value is used as the system element (gas production
emissions  for and/or processing/ transmission / distribution) is predominantly of recent
Natural Gas. vintage and built and operated to international standards. GAIL is maintaining
all its processing plants and gas transmission lines matching the international
standards and is of recent vintage. GAIL is also formulating guidelines for the
pipelines along with the BIS for development of uniform standards for high-
pressure oil and gas transmission pipeline systems®. GAIL conducts the
regular safety audits to maintain the international safety standards with some
reputed international firms®.
4 Emission factor | 41 Source:-
for fugitive | tCH4/PJ | cdm.unfccc.int/UserManagement/FileStorage/ZR772VM5S712RIS433EDCD

CH, upstream

QQAYBTBA

*8 http://www.blonnet.com/2005/04/23/stories/2005042301550200.htm

* http://www.energymanagertraining.com/eca2005/Award2005CD/AwardBook/Petroleum%20Pipeline.pdf
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emissions  for

This value is used for calculating fugitive CH, upstream emissions for

Naphtha. naphtha.
Oxidation 1.0 IPCC value as per 2006 IPCC guidelines for National Green House Gas
factor inventories

of natural gas

Emission Reductions:

To calculate the emission reductions the project participant shall apply the following equation:

ERy=BEy-PEy—-LE,

Where:

(9)

ERy Emissions reductions in year y (t CO.e)

BE, Emissions in the baseline scenario in year y (t CO,¢)

PE, Emissions in the project scenario in year y (t CO,e)

LE, Leakage in year y (t CO.e)

| B.6.2. Data and parameters that are available at validation: |

The following are the list of data and parameters that are not monitored throughout the crediting period

but that are determined only once and thus remains fixed throughout the credit period and that are

available when validation is undertaken

Data / Parameter: EFcozty

Data unit: tCO,/TJ

Description: Emission factor of natural gas used to estimate project emissions
Source of data used: IPCC

Value applied: 56.1

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied :

IPCC default value of the current year is considered as there is no national data

available for the emission factor of the fuel used.

Any comment:

Data / Parameter:

| EFNG;Upstream,CH4
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Data unit:

tCH,/PJ

Description:

Emission factor for upstream fugitive methane emissions of natural gas from

production, transportation, distribution (EFne, upstream,cHa)

Source of data used:

If reliable and accurate national data on fugitive CH4 emissions associated with
the production, and in case of natural gas, the transportation and distribution of
the fuels is available, project participants uses this data to determine average
emission factors by dividing the total quantity of CH4 emissions by the quantity
of fuel produced or supplied respectively. Where such data is not available,
project participants uses the default values provided in Table 2 in the

methodology.

Value applied:

160 tCH,/PJ

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied :

GAIL is maintaining all its processing plants and gas transmission lines
matching the international standards. GAIL is also formulating guidelines for
the pipelines along with the BIS for development of uniform standards for high
pressure oil and gas transmission pipeline systems. GAIL conducts the regular
safety audits to maintain the international safety standards with some reputed

international firms.

Any comment:

B.6.3. Ex-ante calculation of emission reductions:

The ex-ante calculation of project emissions, baseline emissions and leakage emissions expected during

the crediting period, applying all relevant equations provided in the approved methodology. The total

project activity emission is estimated to be 335424 ton CO, e per annum.

The baseline emission estimated in a conservative manner as described in above sections. The most

conservative estimate has been found to be the build margin factor. The estimated baseline emission is
468025 ton CO, e per annum.

The estimated leakage in the project activity is taken as 14250 ton CO2e per annum.

The following tables depict the calculations of leakage emissions and emission reductions:-

Emission factor calculation for upstream fugitive methane emissions occurring in the absence

of the project activity™

%0 Ex-ante Calculations for Leakage Emissions have been done as per the Build Margin Power Plants for the year
2007-2008 as given in the CO, Baseline Database Version 4.0.
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Estimated Quantity of coal
combusted in plants included in
build margin

38006384

Tonnes/year

Fugitive methane emission factor
for coal production (surface
mining)

0.8

t CH,/ kt coal

Total fugitive emission from coal
production

638507.26

Tonne CO,/year

Estimated Quantity of lignite
combusted in plants included in
build margin

952796.73

Tonnes/year

Fugitive methane emission factor
for lignite production (surface
mining)

0.8

t CH,/ kt coal

Total fugitive emission from
lignite production

16007.04

Tonne CO,/year

Estimated Quantity of gas
combusted in plants included in
build margin

1404055.8

Tonnes/year

Fugitive methane emission factor
for natural gas consumption

160

t CH,/ PJ

Total fugitive emission from
natural gas consumption

173782.35

Tonne CO,/year

Estimated Quantity of oil
combusted in plants included in
build margin

143

tonne/year

Fugitive methane emission factor
for oil consumption

4.1

tCH,/PJ

Total fugitive emission from oil

0.55

Tonne CO,/year

Estimated Quantity of naphtha
combusted in plants included in
build margin

640023.047

tonne/year

Fugitive methane emission factor
for naphtha consumption

41

tCH,4/PJ

Total fugitive emission from
naphtha consumption

26066

Tonne CO,/year

Net power generation in the BM | 100,706,770

MWh
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Emission factor for upstream 0.00848366 tCO,/MWh
fugitive methane emissions
occurring in the absence of the
project activity
1 Fugitive Methane Emission
Fugitive Methane Emission from NG consumption
1a)
Quantity of natural gas combusted in the project 185523351 SCM/year
plant
per year
Average Net Calorific Value of the natural gas 7699 kCal/ SCM
combusted
Emission factor for fugitive emission for NG 160 t CH4/PJ
Fugitive Methane Emission from NG consumption | 20089 tCO,/year
in the project
1b) | Fugitive emission from fossil fuel in absence of
the project
Electricity generation from project during a year 688273 MWh
Emission factor for upstream fugitive methane 0.00848366 tCO,/MWh
emissions occurring in the absence of the project
activity
Total fugitive emission from fossil fuels in 5839 tCO,/year
absence of
the project
Net leakage attributable to the project activity 14250 tCO,/year
Effective leakage 14250 t CO,/year
Baseline and Project emissions
Total power generation, 688273 MWh
Avg. calorific value of gas used | 7699 kCal/SCM
Gas consumption in the Plant 185523351 SCM
(for 12 months)
Emission factor for gas (as per 56.1 tCO,/TJ
standard 2006 IPCC value)
Oxidation factor of gas 1.0
COEF 0.00181 tCO,/m’
EF (NG) 0.487342319 tCO,/MWh
Estimated emission factor of grid | 0.68 tCO,/MWh
(BM)
Annual baseline emission 468025 ton CO,
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Annual project activity emission | 335424 ton CO,
Leakage 14250 ton CO2

Net estimated annual emission 118351 ton CO,/year
reduction

| B.6.4 Summary of the ex-ante estimation of emission reductions:

Year Estimation of Estimation of Estimation of Estimation of
Project Activity Baseline Leakage overall Emission
Emission Emission (tonnes | (tonnes of CO, e) Reductions
(tonnes CO, e) of CO,e) (tonnes of CO; e)

July 2010 -June 335424 468025 14250 118351
2011

July 2011 - June 335424 468025 14250 118351
2012

July 2012 - June 335424 468025 14250 118351
2013

July 2013 - June 335424 468025 14250 118351
2014

July 2014 - June 335424 468025 14250 118351
2015

July 2015 - June 335424 468025 14250 118351
2016

July 2016 - June 335424 468025 14250 118351
2017

Total (tonnes of

CO,e) 2347968 3276175 99750 828457

| B.7.

Application of the monitoring methodology and description of the monitoring plan:

Title: Approved monitoring methodology AM0029 (Version 03) “Grid Connected Electricity Generation

Plants using Non-Renewable and Less GHG Intensive Fuel

All the data to be monitored to estimate project, baseline and leakage emissions for verification and

issuance will be kept for two years after the end of the crediting period or the last issuance of CERs for

the project activity, whichever occurs later.

| B.7.1 Data and parameters monitored:

The following tables include specific information on how the data and parameters that need to be
monitored would actually be collected during monitoring for the project activity. Only data that is

determined only once for the crediting period but that becomes available only after validation of the

project activity are included here.

| Data / Parameter:

| FCy,
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Data unit:

m3

Description:

Annual quantity of fuel “f” to be consumed in the project activity. In case,
monitoring and verification are planned to be completed for lesser or greater
duration than a year, this parameter will be actual natural gas consumption value

for such period.

Source of data to be
used:

For the purpose of Section B5 and B6.3 : Calculated on the basis of a) Gross
electricity evacuated by the grid connected project plant to its supply area , b)
Net Calorific value of fuel “f” and c) Gross station heat rate of Combined Cycle
technology, as follows:

FC+y (m®)= EG,jy (GWh) * 1076* Gross heat rate (kCal/kWh)*/ NCV

(kCal/m?)

{i.e. (a) * (c)/ (0)}

For monitoring during crediting period: Fuel flow meter reading at the project
boundary.

The consumption of natural gas will be metered daily using the turbine flow
meter of the project activity which is located within the project boundary. The
metering records will be maintained electronically. The metered readings will be
cross verified with the Natural Gas supplier(s)/ Natural Gas Transporter(s) bills.
In case of any significant difference in the monthly consumption figures, the
higher of the two readings (project-end and Natural Gas Supplier’s/ Natural Gas

Transporter’s end) would be used.

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

185523351 m®

Description of
measurement methods
and procedures to be
applied:

The total fuel consumption will be monitored both at supplier and project end for

cross verification and measured in standard cubic meters.

QA/QC procedures to
be applied:

Natural gas supply metering to the project will be subject to regular (in
accordance with stipulation of the meter supplier) maintenance and testing to
ensure accuracy. The readings will be double checked by the gas company. For

this purpose NDPL has installed a check meter & check meter readings shall be
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cross-checked with invoices sent by the gas company.

Any comment:

Data / Parameter: NCV,
Data unit: GJ/m’ (or kCal/scm)
Description: Net calorific value of fuel type f

Source of data to be
used:

Fuel supplier gives the value in kCal/m® (this will be converted to GJ/m® by
multiplying with (4.186/10"6), since 1 Cal = 4.186 J).

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

0.032228014 GJ/m*®

Description of
measurement methods
and procedures to be
applied:

The calorific value of the gas would be provided by the supplier and recorded
and verified by the project participant

QA/QC procedures to
be applied:

In absence of authentic plant specific data and country specific data, IPCC

default values will be used to ensure reliability of the parameter.

Any comment:

Data / Parameter: EFCO,,ty
Data unit: tCO,/m°
Description: Emission factor for fuel “f” in tonnes of carbon dioxide per Giga Joule.

Source of data to be
used:

For the purpose of Section B5 and B6.3: Estimated on the basis of data collected
from table 1-3 of the 2006 IPCC Guidelines for National Greenhouse Gas
Inventories, based on availability of data.

For monitoring during crediting period: Use supplier(s)/ transporter(s)-provided

data, local data, country-specific/IPCC values, in that order of preference.

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

0.0561 t CO,/GJ

Description of
measurement methods
and procedures to be
applied:

Not Applicable

QA/QC procedures to
be applied:

In absence of authentic plant specific data and country specific data, IPCC
default values will be used to ensure reliability of the parameter...

Any comment:




e

PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03

UNFCCC

CDM - Executive Board

page 43

Data / Parameter: COEF ¢,
Data unit: tCO,/m3
Description: CO, emission coefficient of fuel (f) in yeary

Source of data to be
used:

Calculated as :

COEF ;= NCV ¢, * EF cop 1y * OXID ¢
Where,

NCV :  is as described in section B.7.1
EF coz, 1y Is as described in section B.7.1
OXID ¢ is as described in B.7.1

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

0.001807992 tCO, / m®

Description of
measurement methods
and procedures to be
applied:

Not Applicable

QA/QC procedures to | In absence of authentic plant specific data and country specific data, IPCC
be applied: default values will be used to ensure reliability of the parameter..

Any comment: -

Data / Parameter: OXIDs

Data unit: -

Description: Oxidation factor of natural gas used to estimate project emissions

Source of data to be
used:

IPCC

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

1.00

Description of
measurement methods
and procedures to be
applied:

IPCC default value of the current year is considered. The same was suggested in
the GHG inventory information report submitted by India’s Initial National
Communication (Chapter 2) where in it is mentioned that in the case of
petroleum products and natural gas, the use of default emissions would be fairly
accurate due to relatively low variation in quality of these fuels across the globe,

as compared to coal.
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QA/QC procedures to
be applied:

In absence of authentic plant specific data and country specific data, IPCC

default values will be used to ensure reliability of the parameter.

Any comment:

Oxidation factor of the gas will be updated as per the latest guidelines available

from IPCC on national greenhouse gas inventory on year to year basis.

Data / Parameter: EGpyy
Data unit: MWh
Description: Electricity generated by the project plant

Source of data to be
used:

Data measured and recorded from Energy meters installed in the plant and in
Substation

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

688273

Description of
measurement methods
and procedures to be
applied:

Electricity supplied by the project activity to the supply area of NDPL. Double

check by receipt of sales.

QA/QC procedures to
be applied:

Meters will be calibrated as per the standard procedures and documents for the

same will be maintained throughout

Any comment:

Parameters to be monitored for allocation of 2%

CERs for sustainable corporate social

responsibility for sustainable development including society & community

Data / Parameter:

Revenue from sale of CERs allocated for sustainable development of the society/

community
Data unit: INR
Description: Revenue from sale of 2% issued CERs will be used for health-care and education

(as per the action plan in Appendix | of the PDD)

Source of data to be
used:

Agreement signed with buyer which will show the total issued CERs and rate

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

As per ex-ante estimations of 0.0633 million CERs per annum, (assuming a price
of €15/CER and INR 70/€), INR 0.399 million will be used for education, INR
0.465 million will be used for healthcare & sanitation, and INR 0.465 million
will be used for community..

Description of
measurement methods
and procedures to be
applied:

Such expenditure for sustainable development will be made within one year after
the realization of revenues from the sale of the CERs. The details of such
expenditure made will be included in the monitoring report for the period
following the transaction. The same can be verified by the DOE at the time of
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verification through the Annual Report of the Company/ a certificate from the

statutory auditor/ a certificate from a Chartered Accountant.

The certified

expenditure for sustainable development will be periodically displayed on the

company’s website.

QA/QC procedures to
be applied:

Not applicable

Any comment:

For details, please refer to Appendix I: Sustainable development Action Plan

B.7.2. Description of the monitoring plan:

The operational and management structure that will monitor the project activity is described below.

Roles and responsibility:

1. Senior Manager of the Power Plant will have the following responsibilities
* Ensuring implementation of monitoring procedures

« Internal audit and project conformance reviews

Senior Manager

A

Manager Manager
(Monitoring Cell) (0&M)
7} A
Deputy Manager Shift Charge
Engineers
A
Control Desk
Operators
7'}

2. Manager (Monitoring Cell)

Local Operators
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« Overall supervision of the performance of the power plant.
 Reviewing of records and dealing with monitored data

« Organizing internal audit for checking the data recorded

3. Manager (Operation & Maintenance) will have the following responsibilities

* Organizing and conduct training programs on CDM

 Implementing all monitoring control procedures

* Associating with the technical team towards maintenance and calibration of equipments

« Has the overall responsibility for record handling and maintenance.

» Has the overall responsibility for closing project non-conformances and implementing corrective

actions before the verification

4. Deputy Manager (Monitoring Cell)
*Preliminary supervision of the power plant performance.

*Advising in proper recording of the monitoring data.

5. Plant Shift Charge Engineer will have the following responsibilities:

« Supervising and training the operators and maintaining training records.

« Has the overall responsibility of monitoring equipment performance and data recording.

» Will assist the Manager (Operations & Maintenance) in record handling, records checks and review and
during internal audit and check the data recorded by the Operators in the individual sections as described
in Section B7.1.

6. The Control Desk Operator would monitor & operate the process control system for the power plant

and report to his seniors on a regular basis.

7. The Operator would collect and record appropriate data of the project activity represented in the
monitoring tables of Section B 7.1 based on the monitoring frequency and as per the instructions of his

seniors.

The Monitoring and Verification (M&V) procedures define a project-specific standard (baseline of
historical emissions) against which the project’s performance (i.e. GHG reductions) and conformance

with all relevant criteria will be monitored and verified. It includes developing suitable data collection
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methods and data interpretation techniques for monitoring and verification of GHG emissions. It also
allows scope for review, scrutinize and benchmark all this information against reports pertaining to M &

V protocols.

The M&YV protocol provides a range of data measurement, estimation and collection options/techniques
in each case indicating preferred options consistent with good practices to allow project managers and
operational staff, auditors, and verifiers to apply the most practical and cost-effective measurement
approaches to the project. The aim is to enable this project have a clear, credible, and accurate set of
monitoring, evaluation and verification procedures. The purpose of these procedures would be to direct
and support continuous monitoring of project performance/key project indicators to determine project
outcomes, GHG emission reductions.

The instrumentation system installed for the project is equipped with shift-wise recording and feedback
facility with desired level of accuracy.

All instruments will be calibrated and marked at regular intervals so that the accuracy of measurement

can be ensured all the time.

B.8.  Date of completion of the application of the baseline study and monitoring methodology
and the name of the responsible person(s)/entity(ies):

Parameter Details

Date of completing the final draft of this baseline selection and 03/11/2009

monitoring plan

Name and contact address of person/ entity determining the | North Delhi Power Limited,
baseline and establishing the monitoring plan Hudson Lines Kingsway Camp
Sub-Station Building
Delhi-110009

India

(the project participant)
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‘ C.1.  Duration of the project activity:

| C.11.

| C.2.2.

C.2.2.1. Starting date:

Not Applicable

C.2.2.2. Length:

Not Applicable

| SECTION D.

Environmental impacts

impacts:

D.1. Documentation on the analysis of the environmental impacts, including transboundary

In order to obtain the required clearance from the Ministry of Environment & Forest (MoEF),

Government of India (GOI), an EIA Report is a statutory prerequisite. Thus Rapid Environmental Impact

Assessment (REIA) study is carried out for obtaining the Environmental Clearance (EC) from MoEF for

the project. Considering the above, REIA report has been prepared along with Environmental

Management Plan (EMP) for various environmental attributes, which may be affected due to the project.
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The methodologies for REIA aims at establishing the baseline environmental setting of the delineated
study area and assess the potential impacts of the project components on different valuable
environmental components, develop adequate and feasible mitigation measures so as to bring the residual
impacts within acceptable limits

The major environmental disciplines studied include geology, soils, surface and ground water hydrology,
Meteorology, land use, surface and ground water quality, air quality, terrestrial and aquatic ecology,

demography and socio-economics and noise.

D.2. If environmental impacts are considered significant by the project participants or the host
Party, please provide conclusions and all references to support documentation of an environmental

Host party regulations requires NDPL to obtain environmental clearance in the form of “No objection
Certificate” from the State Environment Impact Assessment Authority (SEIAA)/MoEF. The other
condition is that the site of the project is to be approved from the environmental angle and that the
Environmental Management Plans are to be prepared and submitted to the SEIAA & State Expert
Appraisal Committee (SEAC). Environmental Impact Assessment has been conducted for the project
activity and the study indicates that the impacts of the project are not significant. The assessment of
environmental impact due to the project activity has been carried out to understand if there are any
significant environmental impacts and a management plan has been prepared to minimize adverse
environmental impact.

Table-19: The findings of EIA are as follows:

SI. Environmental/

No. Social Parameters

Impact/Activities

Construction Phase

Operation Phase

Measures taken by NDPL

1 Air Environment

Suspended

particulate matter
generation  because
of various

construction
activities.
* Air pollution

because of exhaust

As the CCPP uses
natural gas/RLNG,
which is a clean fuel,
there will be no
emission of SPM,
RSPM and negligible

emission of SO,.

Tall stacks of height 30 m
for wider dispersal of
pollutants, resulting in

lower ground level
concentrations.
Steam Injection
Technology would be

used for NO, control.
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from vehicular
movements during

the construction

2 Water Environment

During construction
phase, demand for
water (which is not
significant) shall be
met through tankers
and groundwater
(after proper

permission)

During the
operational  phase,
treated sewage will
be provided by the
Rithala Sewage
Treatment Plant. It
would be purified by
a water treatment
plant and used in the
plant process. No
fresh water either
ground or surface is
to be used in the
plant process during
the operational
phase. So,
contamination of

water is not possible.

Waste Water generated in
the plant process would be
recycled to the maximum
extent possible in the plant
and the remaining would be
discharged in the nearby
drain as per the applicable
statutory environment
norms. Thus water quality
will not be altered due to
the project activity as
treated water is reused in

the project activity.

3 Noise Levels

It is estimated that
during construction
phase, there will be

marginal increase in

noise level near
sources. However
impact of such

impact is temporary.

All equipments
during operation of
the plant would be
designed to have a
total noise level not
exceeding 75 dB(A)
at 1 m from the
source as

per the requirement

under the

Acoustic enclosure will be
provided for turbines. A
thick Green Belt will also
act as a sink and will lower

the noise levels
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Environment
(Protection) Rules,
1986. It is estimated
that there shall be
very minor increase
in noise level during

operation phase of

the plant.

4 Soil It is estimated that | During operation | Project proponent would
there shall be no | phase, no solid/liquid | mitigate any minor impacts
major impact on soil | waste disposal from | on soil, by reuse of the
characteristics of the | the project activity | topsoil.
region during | will be carried out
construction phase. So, there will be no

negative impact on
the soil quality. Also
hazardous wastes
such as waste oil,
lubricating oil etc.,
will be disposed off
as per the guidelines
of MoEF.

5 Drainage Pattern During Construction | During Operation | The project activity does
phase, there is no | Phase, there is no | not have any impact on the
change in drainage | impact in drainage | existing drainage pattern

pattern due to the

project activity.

pattern due to the

project activity.

6 Biological

Environment

The intended project
site is located in
fallow land and is

free of any eco

The project activity
in no way will affect
the biological

environment

Additional Greenbelt
development by the project
proponent  will  further

enrich the flora and will
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sensitive area viz.
forest, wetland, wild
life sanctuary etc.
Thus there is minor
impact on the
biological

environment due to

the project activity.

enhance the ambience of
the region. It will create a
healthy working

environment

7 Socio-economic

Construction  phase
will create temporary
employment for
construction labour
as well as for

ancillary trades.

During  operational
phase there will be
employment

generated due to the

project activity.

The project activity will aid
in improving the socio -
economic environment by
aiding in employment and

infrastructure development.

8 Solid & Hazardous
Waste

There shall be no
adverse impact due
to solid & hazardous
waster disposal
during construction
phase of the project

activity.

The hazardous

wastes generated
from the CCPP will
be mainly waste oil,
lubricant  oil, oil
filters, water filters
from the
maintenance section
and sludge from
ETP. All
precautionary

measures shall be
taken to ensure safe
disposal of these
wastes as per the
Hazardous  Wastes

(Management &

The collection, segregation
as well as disposal of the
solid waste will be as per
MOoEF Guidelines.
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Handling) Rules,
1989

SECTION E. Stakeholders’ comments

‘ E.1.  Brief description how comments by local stakeholders have been invited and compiled:

The 108 MW natural gas based combined power plant is implemented by NDPL. The project uses natural
gas as a fuel, which will be supplied by GAIL (India) Limited from RIL’s D-6 field at Krishna Godavari
basin. In case of use of RLNG in the project activity, the latter shall be procures through GAIL. Shell or
any other reputed supplier. The GHG emissions of the combustion process, mainly CO,, will be
substantially less as compared to any other fossil fuel based power plant. The fuel is clean, therefore
there is no likelihood of suspended particulates in the stack gases.
The stakeholders identified for the project are as under.

State Environment Impact Assessment Authority(SEIAA)/MoEF

Employees of North Delhi Power Limited

Consultants

. Equipment Suppliers

Local community
Stakeholders list includes the government and other parties, which are involved in the project at various
stages. NDPL applied / communicated to the relevant stakeholders to get the necessary clearances.
The entire process had been carried out in a planned manner. The stakeholders were informed
individually through separate invitation letters and through an approach notification. The NDPL
authority has explained them the salient features of the project activity and probable socio-economic
impacts on the locality. Some of the stakeholders have given their feedback in writing to the NDPL
authority on the aspects of the project activity implementation and operation.
The comments received from the stakeholders are compiled and have been considered with importance
by the NDPL authority. Till date no adverse comment has been received. In case of any significant
comment the same will be escalated to higher authority of NDPL for necessary actions and appropriate

measures will be taken by the authority to address and resolve the issues raised by the stakeholders.
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E.2. Summary of the comments received:

Table-20:Summary of Stakeholder Communications

;l('). Name of Stakeholders Coml\l/{:)liilfigtion Feedback Status

1 State Environment Impact | NDPL had | Projects Terms of | SEAC granted EC

Assessment approached  expert | Reference (TOR) | to  the  project
Authority(SEIAA)/MoEF | committee for | were finalized by the | activity on April
thermal projects of | MoEF. Later case | 24th, 20009.
Ministry of | was transferred to
Environment & | Hon’ble State Expert
Forests (MOEF), | Appraisal Committee
Govt of India for | (SEAC) as the same
grant of | was formed for the
Environmental state of Delhi. The
Clearance. project was appraised
for Environment
Clearance by the
SEAC on December
29, 2008 and it was
recommended for
Environment
Clearance by Hon’ble
SEAC on February
23, 2009.

2 Employees of NDPL The employees of | The employees | The NDPL
NDPL have been | realised the positive | authority has
communicated about | intend of the NDPL | received written
the project activity | authority in | consent in the form
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implementation

implementing the

of e-mail

Local Community

about the project
activity to the local
population

comprising the local

people in and around

will provide good

direct and indirect
employment
opportunities the

local population is

through e-mail | project activity and | communication
communications. have appraised the | from the employees
Management’s for the project
decision. activity.
3 Consultants The Consultants of | The Consultants and | NDPL authority has
NDPL and  the | the Equipment | received written
Equipment Suppliers | Suppliers are | consent from both
are separately | involved with the | in support of the
intimated about the | project activity at | project activity.
project activity by the | every stage of its
NDPL authority. | implementation. The
They are further | project activity has
4 Equipment Suppliers invited for a | generated a lot of
discussion about the | employment and
project activity with | business
the management of | opportunities. They
NDPL. have appreciated the
initiative of NDPL in
implementing the
project activity and
had promised for
their support
throughout.
5 NDPL has briefed | Since, the project

NDPL has received
a written consent
from the Local
Community for the

project activity.
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the project area and | encouraging the
also includes local | project

manpower working at
the plant site.

The project did not
require any major
displacement of local
population. The
project has been
established in a
separate  land in
possession by
NDPL®" therefore no
new / additional land
has been procured for
the project.

In addition, the local
population is also an
indirect consumer of
the power that is
supplied from the
power

plants

E.3. Report on how due account was taken of any comments received:

NDPL has so far received only positive feedbacks on the project activity from all the stakeholders.
However, stakeholder consultation is an on-going process and the project participant will continue the
process. All the comments received, so far, have been considered and given due consideration while

preparing the CDM Project Design Document.

5! The Delhi Development Authority (DDA) Technical Committee has given its approval for land utilization for
setting up the power plant.
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Furthermore, as per the requirement of UNFCCC, the CDM Project Design Document will be web-
hosted on the DOE’s (Designated Operational Entity) website for a period of one month for global
stakeholder consultation. The comments received by the Validator during the period of global

stakeholder consultation will be properly addressed as a part of CDM process.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY

Organization:

North Delhi Power Limited

Street/P.O.Box:

Hudson Lines Kingsway Camp

Building: Sub-Station Building
City: Delhi

State/Region: Delhi/Northern Region
Postcode/ZIP: 110009

Country: India

Telephone: +91 11-66112244
FAX: +91 1166112249
E-Mail: vivek.singla@ndpl.com
URL: www.ndplonline.com

Represented by:

Head of Department-Power Management & Corporate Commercial

Title:

Salutation: Mr.

Last name: Singla

Middle name:

First name: Vivek

Department: Power management & Corporate Commercial
Mobile: +91 9250006661

Direct FAX: +91 1166112249

Direct tel: +91 11-66112244

Personal e-mail:

vivek.singla@ndpl.com
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

No public funding is available for this project activity
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Annex 3
BASELINE INFORMATION

The methodology AMO0029, version 03 suggests that in order to estimate the baseline emission factor for
the first crediting period, the lowest emission factor should be considered among the following three
options:

Option 1: The Build Margin, calculated according to ACM0002; and

Option 2: The Combined Margin, calculated according to ACMO0002, using a 50/50 OM/BM weight
Option 3: The emission factor of the technology (and fuel) identified as the most likely baseline scenario
under “Identification of the baseline scenario”

For Option 1 and Option 2, values for emission factor according to Build margin and Combined margin
have been taken from Baseline Carbon Dioxide Emission Database Version 5.0, Central Electricity
Authority, Ministry of Power, Govt. of India.>® For Option 3, emission factor has been calculated in
accordance with AM0029, Version 03 for a coal based power plant.

The values used for calculation of baseline emissions are as follows:

Calculation of Baseline Emission factor

Alternative Value Source

Option 1 0.68 CEA Database Version 5.0
Option 2 0.85 CEA Database Version 5.0
Option 3 1.017 Calculated as per AM0029

Thus the lowest of the above three, i.e. Option 1: Build Margin Emission factor is used for calculation of

baseline emissions.

52 Central Electricity Authority CO, baseline database uses Baseline Methodology ACMO0002 /Version 07and “ Tool
to calculate Emission Factor for an Electricity System —Version 1.1, and the values can be found on the CEA website
at http://www.cea.nic.in/planning/c%20and%?20e/government%200f%20india%20website.htm
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Annex 4
MONITORING INFORMATION

Please refer to Section B.7 of the Project Design Document.
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Appendix 1: Action Plan towards corporate social responsibility for sustainable development
including society & community

Activity

Estimated Budget

development

towards

sustainable

(In % of annual CER revenue received by the

company)

Education:

(2) Awareness campaigns for School Children on
Global Warming.
(3) Conduct adult education campaign.

(4) Conduct women education.

(1) Energy Conservation clubs for School Children.

0.60%

Health and Sanitation:

(1) Free Health camps in JJ Colonies.

(2) Free Vaccination campaigns for poorer sections
of the society.

(3) HIV AIDS Awareness Campaigns.

0.70%

Community:

(1) Vocational Training for Women

(2) Capacity building of women livelihood and
employment opportunities (computer education,
handicrafts, etc.)

(3) Drug De-addiction campaigns

(4) Support to Orphanages.

0.70%

Total (in % of annual CER revenue)

2.00%

In terms of Value of CERs

Based on the total estimated volume of 0.828 million CERs for 7 year crediting period (and 0.118 million

CERs/annum), at a price of €15/CER (and INR 70/€), annual commitments of project participant towards

the community development, in Million INR, are as follows:

Year 1 2 3 4 5 6 7
Education 0.461 0.461 0.461 0.461 0.461 0.461 0.461
Health & | 0.538 0.538 0.538 0.538 0.538 0.538 0.538
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Sanitation
Community | 0.538 0.538 0.538 0.538 0.538 0.538 0.538
Total 1.537 1.537 1.537 1.537 1.537 1.537 1.537
Commitmen
t (in INR
Million)
In terms of CERs

Year 1 2 3 4 5 6 7
Education 710 710 710 710 710 710 710
Health & Sanitation | 828 828 828 828 828 828 828
Community 828 828 828 828 828 828 828
Total CERs | 1266 1266 1266 1266 1266 1266 1266
Committed

Any changes in the volume and price of CERs would be taken into account such that minimum 2% of

CER value is spent on sustainable development and society/community development programmes.




