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Executive Summary

India’s Minustry of Power has requested assistance from International Resources Group
(IRG) under the USAID-funded India Regulatory Reform and Restructuring Power Sector
project to examine recent pricing trends 1n power from Independent Power Producers (IPPs)
The objective of this report 1s to provide an analysis of IPP cost and tariff data and to
determine the factors that contribute to the pricing of power The analysis includes an

examination of tariffs for a broad cross-section of IPPs in India and a comparison with IPP
tariffs in other countries

-

Many factors contribute to the cost of power, and consequently, the price that a developer
bids for a project Examples include the technology, fuel-type, fuel cost and characteristics,
cost of equipment, cost of labor, level and cost of financing and required rate of return, basis
for quotmg the tanff, costs included 1n the tanff, risks transferred to the developer, taxes, etc
There 1s no standard format for reporting IPP tanffs around the world This makes
comparisons misleading, and because of the complex nature of power projects, 1t 1s difficult
to document tanffs in a format that allows meanmngful comparison between countries
Comparisons are particularly difficult at this point 1n time because many IPPs have been
approached by Governments to re-negotiate tariffs (in some cases, Governments have been

approached by the IPPs), and because of the dynamic changes mn foreign exchange and
mterest rates owing to the financial crisis m Asia

India’s IPP tanffs are comparable to IPP tariffs i other Asian countries, but tend to be above
average This 1s, 1n part, due to the procurement process Projects in India have been
procured both through direct negotiation with project sponsors, and through competitive

bidding, whereas projects in Bangladesh and Thailand have been secured only through
competitive bidding

The level of country risk also contributes to higher IPP costs in India As IPP developers
review the array of countries opening up their power sectors to foreign mnvestment, India
must compete not only against its neighbors 1n Asia, but also against countries throughout
Latin America, Africa, and indeed, globally Country risk in the form of sovereign ratings
by agencies such as Moody’s Investor Services and Standard & Poor s, constitute a
significant nput to an IPP’s market analysis Moody s assigns a sovereign rating of Ba2 to
India’s long-term bonds and notes while rating 1ts long-term bank deposits Ba3 Thus, India

1s deemed a greater risk than Egypt China Malaysia and the Philippines but a lesser risk
than Pakistan and Indonesia
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International developers identified a number of additional contributors to higher power costs
in India These factors, listed below undermine the attractiveness of the Indian power sector
in more detailed analyses conducted by developers

Current fuel policy 1n India leads to increased costs of power India does not have a
domestic supply of low cost natural gas and the cost to import natural gas (1 ¢, as
liquefied natural gas) 1s quite high (Note there 1s a possibility that India could import
natural gas from Bangladesh via pipeline n the future) India does have large domestic
sources of coal, but the coal 1s of poor quality, having a high ash content and relatively
low BTU value Inadequate fuel policy and infrastructure compound the fuel quality
problem Domestic producers and transporters of fossil fuels in India are reluctant to take
on supply risk Thus, 1n a number of cases 1n order to secure financing, developers are

forced to import fuel and provide their own transportation facilities, leading to an
increased cost of power

High mmport duties of 20% on equipment increase the cost of power One developer
indicates that removing the duty would reduce his levelized tarnff by 6%

Frequent changes in Government policy (1€, owing to changes in Government) and
norms delays the project approval process and increases project development costs

The nadequacy of the transmission system increases risk premiums and can force
developers to locate projects m locations that are less than 1deal

Taxes on profits from mcentive payments mcrease the required return mcorporated 1n the
tariff

Country nisk for IPPs tends to be even higher in India owing to the absence of

Government guarantees (except on the fast-track projects) and the poor financial
condition of the State Electricity Boards (SEBs)

Macro-economic considerations such as the recent Rupee devaluation and high interest
rates imncrease the cost of power, although interest rates and foreign exchange have
deteriorated m other Asian countries as well One developer in India indicates that a 2%
decrease 1n interest rates would reduce his levelized tariff by 9%

Greater cooperation from Government officials would reduce the plant construction
period leading to reductions 1n the cost of power One developer indicates that 1t should

be possible to reduce the plant construction period by three to four months, which would
reduce his levelized taniff by 10%

Cumulatively, these factors add significantly to the cost of power
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India can reduce fuel supply costs by improving fuel supplv infrastructure to take greater
advantage of its vast coal resources According 1o an Asia Consulting Group (ACG) analysis
India will have to depend on underground coal mining rather than open shaft mining to meet
its future coal requirements This will require huge investments mn the coal sector Therefore,
policy changes are needed to increase private sector participation, and 1n fact India 1s taking
steps 1n this regard The Government’s focus on fuel supply infrastructure as evidenced by
the new pipelines, LNG termuinals, refineries etc that are under development

Likewise, India can reduce country risk by restructuring the power sector and rationalizing
wholesale and retail tariffs India 1s taking steps 1n this regard as well The states of Orissa
and Haryana have taken the lead 1n restructuring their respective State Electricity Boards by
sphitting the transmission and generation components into separate companies They are also
establishing state regulatory commuissions n an effort to rationalize tariffs A Central
Electricity Regulatory Commussion has been established as well In an effort to increase
private sector involvement in the power sector, the Government has passed the Transmission
Bill and 1s proposing a new liquid fuel and hydel policy Funding from USAID, World Bank
ADB, and other donor agencies has contributed substantially to the power sector
restructuring and tariff rationalization efforts in India

India could reduce the cost of power by elimmating or reducing duties on power equipment
and reducing or elimmating taxes on power developers, owners and investors Such actions
might be viewed as zero-sum (1 ¢, the cost of power would be lower, but Government

revenues would, m turn, be lower by an equivalent amount), but would send a positive signal
to the IPP commumty

By directing IPPs to lower their costs, India has benefited from recent cost reductions 1n
power plant equipment, but in the meantime, generating capacity has not been brought on
line 1n the quantities needed Delays have increased project development costs and reduced

mvestor confidence It has also had a detrimental effect on the economy owing to reduced
power quality and reliabality

Perhaps the most important step that India can take to reduce 1ts cost of power and maximize
benefits to the economy 1s to accelerate the approval process for those projects already 1n the
prpeline This will demonstrate to the world that India 1s serious about IPP development, that
1t can conduct a procurement process in a professional manner, and that 1t can pay for power
delivered Improving investor confidence will reduce country risk and investor’s required
rates of return, leading to reductions in the overall cost of power New generating capacity
should be procured on the basis of an open, fair and transparent competitive bidding process
that allows the developer to determine a fair rate of return This 1s consistent with current
Government policy and will ultimately result in the lowest possible cost of power 1n India

INTERNATIONAL RESOURCES GROUP 11



. Objectives and Structure of Report

Recent competitive awards for Independent Power Projects (IPPs) 1n Asia have atrracted
tar1ffs that appear much lower than those associated with awards made in India This has
led to a growing belief that the bid prices for power in India are significantly higher than
that for simular projects in neighboring countries There 1s a perception that global prices
for generation equipment have fallen significantly in recent years and that the benefits
have not been realized in India There 15 also a perception that the policy implemented
February 1995 requiring competitive bidding for new generating capacity has not resulted
in prices materially different from those obtained through the earhier policy which
acquired generation through negotiation

As a result, the Mimstry of Power has requested assistance from International Resources
Group (IRG) under the USAID-funded India Regulatory Reform and Restructuring
Power Sector project to examine recent pricing trends m IPP power The objective of this
report 1s to provide an analysis of IPP cost and tariff data and attempt to determine the
factors that contribute to the pricing of power The analysis includes an examination of
tariffs for a broad cross-section of IPPs 1n India and a comparison with the taniffs for
projects in other countries The primary cost features of the IPPs are compared and
factors are identified which differentiate the costs of projects i other countries from the
costs for simular projects proposed in India

Section 2 of this report provides background mnformation on IPP pricing It discusses the
difficulty of comparing project costs in various countries on the basis of quoted tariffs
and explains why a transparent, competitive procurement process 1s the best means for
ensuring that a purchaser recerves the lowest cost power

Section 3 compules cost and non-cost data and information for the tenders selected for the
India project study group These projects represent a broad cross-section of projects in
India based on the ongin of developers (1e, domestic overseas or joint venture),
capacity, fuel type, geographic location, process of selection (1 ¢, competitive bidding or
memorandum of understanding), type of project (1¢e, fast-track or non fast-track) and
success potential This section includes the results of interviews with developers,

equipment suppliers and fuel suppliers in an effort to obtain information on costs and
other factors that contribute to the tariff price

Section 4 1dentifies recent awards of international IPP projects Project selection focuses
on projects based 1n Asia, and emphasizes coal-fired steam projects, but includes gas-
fired combined cycle projects as well Information 1s also compiled for unsuccessful
project proposals judged to be of relevance to India

Section 5 includes a summary analysis of the information compiled 1n Sections 3 and 4 to
discriminate the factors that contribute to the price of power The analysis includes the

!
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results of discussions with bid sponsors such as electric utilities government ministries
etc to gan additional msight on the IPP procurement process n India

. Background

Many factors contribute to the cost of power, and consequently the price that a developer
bids for a project For example

Technology, 1 €, simple cycle, combined cycle, etc,
Type of fuel, 1 e, coal, natural gas hydro, o1l, wind, etc,

e Fuel cost and characteristics, 1 e, fuel price subsidization, transportation costs, fuel
quality, etc,

e Cost of equipment, 1 ¢ , import duties, transportation costs, local manufacturing,
Cost of labor, 1 e, percentage that can be completed locally,

e Level and cost of financing and required return, 1e, required debt/equity ratio,
country risk, availability of government guarantees, enhanced co-financing by donor
agencies, etc,

e Tanff loading and weighting given 1n the bid process, 1 ¢ , heavy front-end loading of
the tanff 1s more desirable to the developer but less desirable to the purchaser (some
procurements give favorable weighting to bids which are less heavily front-end
loaded), limiting band-width of taniff profile within 10%, etc,

e DBasis for quoting the tanff, 1e, does the price mnclude all costs, levelization
methodology, capacity factor used to translate fixed costs on a per kWh basis,

e Costs mncluded 1 the tanff, 1 e, some costs are not mcluded 1n the tariff because the
purchaser 1s covering the cost, such as incorporating transmission, land, fuel supply
infrastructure, etc The developer may not be allowed other costs, 1e, project
development costs, although they are likely to be recovered elsewhere,

e Rusks transferred to the developer, 1 e, a tariff will be higher if the producer must
assume risk associated with fuel supply, or if the plant factor 1s not assured,

e Incentive payments, 1 ¢, for achieving availability or early completion targets, and

e Taxes, 1¢, some counties grant tax holidays for power plants

There 1s no standard format for reporting IPP tanffs around the world This makes
comparisons misleading, and owing to the complex nature of power projects, 1t 1s
difficult to document tariffs in a format that allows meanmngful comparison between
countries For example, India quotes 1ts tariff on the basis of a 68 5% plant factor, an
exchange rate of Rs 31 5/US$ (the current exchange rate 1s closer to Rs 42/US%), a return
on equity of 16% a coal price of Rs 420/tonne etc In Bangladesh, tariffs are quoted on
the basis of an 85% plant factor, an exchange rate of Takas 43 75/US$ (the current

INTERNATIONAL RESOURCES GROUP
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exchange rate 1s Takas 45 68/kWh) and a natural gas price of $2 40/GJ There 1s no return
on equity basis because the procurement was competitively bid

Sometimes, the quoted tariff 1s grossly misleading A project in China with a very low
tariff quoted 1n literature did not include fuel costs, a component that can exceed 50% of
the total Another project in Asia had a quoted tanff that included only the cost of the fuel
and no capital costs Confidenuality considerations 1n a competitive market such as that
in the Independent Power Project industry complicate matters further

Even if one were able to compare tariffs among different countries on a completely
consistent and current basis with the dynamism in the Asian economy today the
comparison could quickly become out-of-date For example, in the year ending June
1998, Malaysia, Philippines and Thailand experienced currency depreciation of around
35%, and interest rates in Malaysia and Philippines rose 50%, while interest rates in
Thailand are nearly twice the year earhier levels Indonesia was hit even harder,
experiencing currency devaluation of 80% and interest rates which are three times higher
than before the financial crisis (see Reference 13)

Under a professionally conducted competitive procurement process, a purchaser will gain
the lowest tanff for i1ts particular power project Under a competitive procurement, a
developer will bid the lowest price possible, while constructing the tariff in a manner that
ensures 1t can gain the necessary financing to complete the project and make an adequate
profit In effect, the developer’s bid represents the tariff that it believes will cover capital
and operating costs and achieve the return necessary to attract investors Investors seek
the highest returns possible at their particular tolerance for risk Therefore, the project
will be financeable only 1f the return to investors equals or exceeds the return available
on other mvestments with comparable risks

In order for a competitive procurement to be successful, the competition must be
transparent and marketed widely to both domestic and foreign developers As noted 1n
Reference 2, India has the second most developers n the world involved 1n its power
market, following only the United States India’s market was ranked third world-wide
(tied with China, following the United States and Brazil) based on a survey of developers
Obviously, India has the market and reputation necessary to attract a wide range of
investors and now, with the exception of the northeast, all states in India have experience
with competitive procurement Over time, India will show that it can conduct fair and
transparent procurements and that it can pay for power delivered This will make
mnvestors more comfortable with the market, reducing country risk and the required
return, with a resultant positive impact on the cost of power

The nature of the project outlined in the bid documents determines the overall capital cost

of the project Fuel costs depend on availability and price of domestic or imported fuels
that may be determuined by the international marketplace, or i some cases by the

¢
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Government 1e Coal India which 1s wholly-ownea bv the Central Government sets the
price of coal mn India The Government of India 1s allowing captive munes to be
established for power projects but regardless, the developer has little control over the
cost of fuel, except to the extent that 1t 1S able to negotiate the best price and locate the
least cost source The developer can also reduce 1ts variable costs by nstalling efficient

turbines, and by operating and maintainng the plant 1n a manner which ensures optimum
heat rate

Therefore, under the GOI’s current IPP policy requiring competitive bidding for new
generation IPP tariffs are by definition fair, and comparable to prices in other countries
when one takes nto account the nature of the project, tming and the perceived risk of
doing busmness m India relative to other countries Over time, there will be further
reauctions 1n the cost of power as mvestors become more comfortable doing business in
India However, India must honor the resuits of the competitive process If India goes to
the developer following the bid process and demands re-negotiation of the tariff,

developers will factor this uncertamnty into future project proposals by mcorporating
higher rates of return 1n therr bids

Competitive bidding motivates IPP sponsors to limit costs to the greatest extent possible
including equipment costs India has indeed benefited from the drop in equipment prices
mn recent years As noted by Mr Adolf Huttl, Member of the Managing Board of Siemens

AG and President, Power Generation Group (KWU), Erlangen, Germany (see Reference
3),

The wcreasing competition among power vendors has exerted considerable
pressure on power plant prices, especially on the part of private power plant
investors for whom the econonuc viability of a project 1s highly dependent on
the imvestment volume Because of theiwr surplus capaciiies suppliers were not
able to stand up to this price pressure and the prices of power plants have
practically been halved withun the space of only a few years!

Mr Huttl indicates later in the article that the mnovation race among supplers is
particularly evident 1n the field of combined cycle power plants

India 1s also benefiting from the fact that it 1s currently a buyer’s market for power
However, at any grven point 1n time, circumstances could change In fact according to
Reference 4, many global power investors have come to the realization that they have
assumed greater political risk than they anticipated Cambridge Energy Research
Associates forecasts that power investment outside the United States 1s likely to decline
by more than 20% this year, while U S power investment 1s forecast to increase this year
At any given point 1n time, the market’s perception of India as a place to mvest could
change, leaving India with continued power shortages that have plagued 1t in the past
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For example, Standard and Poor s changed 1ts outlook on India s long term foreign and
local currency issuer ratings to negative from stable on Mav 22 1998 S&P cited “the
erosion of India s external financial position and warned that Sanctions and heightened
regional tensions could also reduce the flow of foreign direct and equity investment”
(Source India’s Credit Rating Affirmed, Outlook to Negauve Standard and Poor’s,
http /www ratings con/soverergns/news/india html) Thus, evaluation of the risk of
investing 1n India and 1ts power sector 1s a continuous process, as ratings and outiook
changes by firms such as S&P prompt detailed sector analysis by investors

Another pomt that must be addressed relates to skepticism within India that the
competitive procurements have truly been competiive Reference 5 states that “Even
where the utilities opt for competiive bidding, there 1s a possibility that the large
suppliers can collude to set higher prices” While there 1s a possibility that this has
happened 1n India, the probability under competitive procurement seems remote

Reference 2 indicates there are 69 project developers with interests in India Also, as
pownted out by Mr Huttl in Reference 3,

There 1s only one global market The same globally actuive members compete
with one another everywhere No one can escape from the stiff competition
stnce there are no protected home markets anymore to which one can retreat

In summary, India will achieve the lowest tanffs for its generation projects provided it
adheres to its current policy that power be procured on the basis of a transparent,
competittvely bid process In this sense, India’s IPP prices will be comparable to those n
other countries when one takes mnto account the nature of the project and the market’s
perception of India as a place to do business It 1s not the Government of India, or any
government in the world for that matter, that sets the price of power It 1s the market that
establishes the price of power and the market 1s a fluid, constantly changing environment

lll. Data and Information on Selected Projects in india

As discussed earlier, the objective of the study 1s to provide an analysis of IPP cost and
tar1ff data and attempt to determune the factors that contribute to the cost of power In this
regard, Asia Consulting Group (New Delh1) was commuissioned to select a representative
sample of projects in India on which to base the analysis ACG tracks all power projects
that are installed or under development/consideration 1in India ACGQG’s vast database
includes approximately 2400 power projects representing over 300 000 MW of installed
capacity ACG’s overall approach to the selection process 1s shown in Extubit 1 Phase I
included determination of selection criteria screening, development of preliminary
portfolios and selection of projects The selection criteria include
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e Project size (greater than 100 MW),
Fuel type (coal, gas and liquid fuel),
Location,

Success potential (high or medum),
Progress on the project,

e Whether the project was competitivelv bid or the result of a memorandum of
understanding,

‘Fast-track or non fast-track and
Origin of developers (Indian overseas or joint venture projects)

The selection criteria developed under Phase I produced 15 projects representative of a
broad cross-section of IPP developments in India Under Phase II, detailed profiles of
each of the 15 projects were developed, and under Phase III, interviews were conducted
with the project developers for the 15 projects, and a cross-section of equipment and fuel
supplhiers The 15 project developers were interviewed with varying levels of success
Owing to competitive concerns some developers were unwilling to provide all of the

mformation beng sought, even under the promise of strict confidentiality One developer
was reluctant to provide any information because litigation has been filed against the
project with the Supreme Court However enough mformation was gathered to allow a
quantitative evaluation of costs and 1dentification of factors differentiating costs between

similar projects in India A report on ACG’s analysis 1s provided in Annex A Highlights
from the developer interviews follow

31 Interview Notes Concerning Key Challenges and Price
Drivers for IPPs

e There was some frustration expressed that each of the State Electricity Boards (SEBs)
has 1ts own style of negotianon and procurement, leading to inconsistencies and
questions concerning credibility at the state level It 1s claimed that the SEBs are slow
to clear projects and attempt to apply a base figure (oft quoted figure of Rs 4
crore/MW) to each project without regard to project specifics, 1 e, site so1l conditions
for foundations, fuel infrastructure requirements cooling water requirements, etc

e There 1s a cumbersome level of bureaucracy that delays the development process,
increasing project development costs and the required tanffs Frequent changes mn
Government policy (owing to changes in Government) and norms cause developers to
experience further delays Policy 1s mnadequate, specifically with regard to fuel

o Fuel 1s a negative driver of costs Owing to poor nfrastructure most IPP developers

prefer to use imported fuels while the Ministry encourages use of domestic fuel
sources
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Because of limited transmission capacity risk premiums are increased and many
projects must be located at the coal mine rather than at the Joad center

Financing 1s rated as a key challenge The poor financial condition of the SEBs
(power 1s provided virtually free, or much below cost to agricultural customers), the
political scenario India s credit rating (1 e, by Moody s and Standard & Poor’s), and
uncertamnty of dispatch all make financing difficult and required rates of return high
Uncertainty regarding the security of the fuel supply also complicates financing

A positive price driver 1s the current level of power demand in India Unlike some
Asian countries, most areas of India have power deficits, providing confidence that
there will be a market for the power In one developer’s words, “India represents

growth We have abandoned other Asian countries where growth in power demand
has leveled off ”

Negative price drivers include the Rupee devaluation and higher interest rates

Low labor costs 1n India are a positive price driver

The policy requires that developers competitively bid therr EPC contract before
sending m documentation to the Central Electricity Authority (CEA) Following 1ts
technical and economuc review, CEA often cuts the allowable price, forcing the

developer to re-bid the EPC contract As aresult, initial competitive bids are often not
serious and do not reflect the lowest cost

There 1s currently no national policy with regard to wheeling power Each project

must negotiate 1ts own wheeling arrangements and tariff This acts as a deterrent to
new project development

32 Interview Notes Concerning Project Costs

In a number of cases, the CEA and SEBs have requested developers to reduce costs
Developers claim that often there has been no logic or justification for the directive
Occasionally, developers have been requested to scale down their projects

Many developers have reduced costs when directed by CEA This increases their
price risk There 1s a general feeling that once a developer agrees to reduce 1ts cost,
CEA approaches other developers with simular requests attempung to ratchet” down
prices When developers receive a request from CEA or the SEB to reduce costs, thev
generally go to their equipment suppliers and ask them to reduce their price
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e Developers claim that the fall in global equipment prices has been limited to gas
turbines and has not affected costs for coal-fired steam plants

» Developers have the impression that “the PPA 1s an open book untl final closure 1s
attained ”

e There 1s a general feeling that reductions in equipment prices have been more than
offset by other factors such as the additional project development costs brought on by
the time delays for bringing the project on-line, the recent Rupee devaluation and
increase 1n nterest rates One developer indicated that project re-negotiation can take
from two to three years to complete

33 CEA Response

CEA 1ndicates that 1t does, indeed, give directives to developers to reduce costs
However, such directives are generally driven by CEA’s benchmark costs/kW for similar
plants CEA requires developers to submit costs by component according to a specific
format CEA reviews each developer's costs to determune if they fall within a range of
costs submutted by other developers taking into account project spectfics such as soil
quality for foundations, cooling water availability, etc After taking into account project
specifics, if the developer’s costs still appear to be high, CEA dwrects the developer to
reduce costs In some cases, 1f a developer has missed a cost item, or 1f its cost falls

below the range of other projects, CEA will notify the developer and ask if the cost
should be increased

CEA denies that 1t attempts to “ratchet” down prices by pressuring a developer to reduce
costs, and when successful, demanding similar reductions 1n price from other developers
However, CEA indicates that 1t 1s constantly reviewing project costs, and 1f a developer’s

costs do not fall within the range of costs provided by other developers, the developer
could be directed to review 1ts cOsts

With regard to the current market for power 1n India, CEA forecasts that 40,000 MW of
generation capacity will be developed by 2002 This remains far short of India’s forecast
capacity requirement of an additional 50,000 MW Of the 40,000 MW forecast to be
developed, 29,000 MW 1s forecast to be thermal generation, of which 17,000 MW 1s
forecast to be developed by the private sector CEA idennfies transmuission and fuel
supply infrastructure as significant factors limiting the development of generating
capacity The SEBs have little money for generation, let alone transmission, and India’s
fuel supply policy must be overhauled to promote additional private sector involvement
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34 Project Costs in India

Exhibit 2 shows the range of costs and tanffs for the projects of developers nterviewed
These data are provided mn a format that protects the i1dentity of the developer because
this was a condition the developers imposed 1n return for the information The ranges are
representative of costs and tariffs for coal steam and gas combined cycle technologies (on
naphtha) in India Some judgement was required 1n order to put these costs on a basis
suitable for comparison, but 1t 1s the Consultant s opmion that the costs shown are
representative of costs for the associated technologies i India

Exhibit 2 Range of Project Costs and Tanffs Derived from Interviews With
Developers

TECHNOLOGY FUEL PROJECT COST TARIFF
{US$/KW) (US CENTS/KWH)

Steam Coal 1050 - 1300 56-69

Combined Cycle Naphtha/Gas 735-875 63-81

As shown 1n Exhibit 2, project costs and tariffs range widely This 1s not surprising given
the wide-ranging nature of the projects and wide range of reporting mechamsms For
example, project costs for a pit-head coal plant tend to be at the low end of the range,
while project costs for a coal plant burning imported coal requiring extensive coal
transport facilities tend to be at the high end of the range Tariffs do not necessanly
murror project costs as the cost of fuel comes mto play Another important consideration
mfluencing project costs and tariffs 1s the exchange rate and the timing of the estimates
Some of the esumates reported were based on earlier exchange rates, for example, Rs
31 5/USS, while others are based on more recent exchange rates such as Rs 39 5/US$ In

the author’s judgement, representative project costs n India for the two technologies
listed above are shown in Exhibit 3
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Exhibit 3 Representative Project Costs and Tariffs for Indian Power Projects

TECHNOLOGY FUEL PROJECT COST TARIFF
(USS/KW) 1US CENTS/KWH)

Steam Coal 1175 62

Combined Cycle Naphtha/Gas 800 72

When calculated on the basis of the CEA guidelines the financial models of Tongia and
Banerjee (see Reference 5) indicate project costs of US $1463/kW for coal projects and
US $653/kW for gas projects The corresponding tanffs determuned by the financial
models are quoted as US 7 64 cents’kWh and US 5 70 cents/kWh for coal and gas plant,
respectively It 1s interesting that the ACG survey indicates coal project costs and tariffs

which are lower than CEA guidelines, while gas project costs and tariffs are higher than
CEA guidelnes

As noted earlier, there 1s a perception that the policy requiring competitive bidding for
new generating capacity has not resulted in prices materially different from those
obtained through the earlier policy that acquired generation through negotiation This is a
difficult comparison to make in India because negotiations are still underway for many
projects Many IPP developers indicated in the surveys that they have been pressured to
reduce equipment costs and tariffs Certainly this 1s true of projects procured through
negotiation, but some developers indicate that 1t 1s also true for projects that have been
competitively bid This mmpairs the competitive bid process in that developers are
unlikely to take future competitions seriously If, 1n fact, the competitive bid process
becomes a negotiation, one would expect prices to be similar under the two procurement
methodologies because they become more or less the same In fact, upon review of the
figures, there may be shightly lower prices for the projects that were competitively bid,
but there are msufficient data to make a defendable statement 1n this regard According to
Reference 1, tariffs for Indonesian projects that were competitively bid were not
significantly different than tariffs for projects that were directly negotiated

Another pomt that should be discussed relates to the impact of Dabhol on p oject costs
and tariffs for other fast-track projects in India Since Dabhol was scrapped 1 mid-1995
(Dabhol 1s now back on track) project costs and tariffs have trended downw d in India
as shown 1n Exhibits 4 and 5 It 1s expected that this relates to pressure applied by the
Indian Government on the IPPs to reduce the cost of power In fact, developers support
this statement, but 1t has been aided by reductions 1n equipment costs over this time frame
and the fact that 1t has been a buver s market The Government pressure has resulted 1n a
favorable impact on the cost of power mn India, but these reductions have come at a cost

to the Indian economy, as delavs in bringing power projects on line have resulted n
reduced power quality and rehability

INTERNATIONAL RESOURCES GROUP 11
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Exlnbit 5

POWER PURCHASE TARIFF DABHOL IMPACT? (FAST-TRACK PROJECTS)
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[V. RECENT AWARDS OF PROJECTS TENDERED
INTERNATIONALLY

A number of projects in countries that have recently acquired independent power projects
have been identified and selected for further analysis on the basis of the following
factors

e Technology/size/fuel type 1e, prllonty given to plant sizes of at least 100 MW and
coal steam projects as many projects in India fall into this category However,
combined cycle gas projects are also considered,

s Geographic location, 1 €, priority given to Asian projects,

¢ Timing of procurement process 1€, priority given to projects acquired in past three
years, and

s Availability of cost data and information on the project

The international competitive IPP procurements conducted in Bangladesh i 1997 are
probably the most discussed procurements 1n recent years Both procurements were for
single, combined cycle, natural gas projects with nominal outputs of 350 MW 1n one
solicitation and 450 MW 1n the other solicitation The winning bid 1n both cases was the
AES Corporation The tariffs i the winning bids caught the attention of the industry US
3 0 cents/kWh 1n the first solicitation and US 2 8 cents/kWh 1n the second solicitation
These tariffs appeared to be considerably lower than tariffs in other Asian countnes

where tanffs often exceed US 6 0 cents’/kWh For example, IFC states in a September
1996 publication (Reference 1)

In the base load thermal power plants financed by IFC in recent years, the cost of

power (ncluding fuel) has ranged from 47 to 73 US cents per kWh, which is
comparable with costs in OECD markets

The publication also shows tanffs for several Indonesian power projects scheduled for
service between 1997 and 2002 The tariffs range from a low of US 6 0 cents/kWh to a

high of about US 7 3 cents’kWh with the higher tariffs associated with projects coming
into service 1n the later years

IFC has significant involvement in the IPP programs of three Asian countries In
Pakistan, IPPs were offered a tariff of US 6 5 cents’kWh The procurement which was
not competitive, attracted more than 3000 MW of bids from a large number of
mternational IPP developers IFC has also been involved with IPPs in the Philippines and
India where taniffs have generally exceeded US 60 cents/kWh All three of these

INTERNATIONAL RESOURCES GROUP 14



countries and a number of other Asian countries have since approached developers i an
attempt 10 re-negotiate the price prompted primarily bv the Asian financial crisis
reductuons 1n equipment prices and the apparent lower tariffs being secured in other
countries, specifically Bangladesh and more recently, Egypt The 2x325 MW natural
gas-fired Sidi Krir BOT project 1n Egypt was competitively bid and the winner was
announced earlier this year Reportedly, a consortium headed by Intergen of the United
States will sell power to the Egvptian Electricity Authority at US 2 6 cents/kWh The
World Bank-sponsored project will burn locally, available natural gas (Source Ringing
Up Business as Usual, Egypt Business Development March 1998)

In order to understand the principal drivers of IPP tariffs the compeutive procurement for
the Meghnaghat project in Bangladesh 1s discussed in some detail This project was
competitively bid 1n 1997, ana 1s a 450 MW combined cvcle plant fuelled with natural
gas produced locally and delivered to the plant gate Bids received from five developers
are shown mn Exhibit 6 The names of the bidders are not shown for reasons of
confidentiality, although 1t 1s public knowledge that AES Corporauon won the
procurement with a bid of US 3 0 cents’/kWh Even the highest bid at US 4 27 cents/kWh
1s far below the US 6 0 cents/kWh often seen 1n other Asian countries

The low bids submitted 1in the Bangladesh procurement reflect a number of important
considerations First, 1t 1s a combined cycle facility fuelled with natural gas There have
been substantial cost reductions for equipment for this type of plant in recent years, and
plant conversion efficiencies have improved to where they now exceed 50% Second, a
locally available low cost, environmentally acceptable fuel supply delivered to the plant
gate results in lower fixed and vanable costs Third, transmission costs to mcorporate the
plant into the grid are to be paid by the purchaser Fourth, a highly transparent IPP policy
supported by the World Bank s Private Sector Energy Development Fund led to

increased mnvestor confidence The commercial lenders provided longer-term finance at
competitrve interest rates
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Exhibit 6 Bangladesh — Meghnaghat Power Project

COST COMPONENTS AES BID2 BID3 BiID4 BIDS PERCENTAGES
AES OTHERS

Levelized Tanff 302 341 382 406 427 100 100

Fixed Component 102 132 179 194 235 34 45

Vanable Component 200 209 203 212 1892 66 5’5

Relative to Base Base +13% +26% +34% +41%

Notes

Plant details range from 430 to 450 MW, natural gas, combined cycle technology
Fixed costs include switchyard, but no transmission costs

Gas priced at $2 40/GJ (to reflect World price)

Commercial operation July 1, 2000 Contract length 22 years

Assumed capacity factor for levelization calculation 85%

Tariff not to increase or decrease by more than 10% year-to-year

Project penalized If tanff front-end loaded

Part of the reason for the low cost of power 1n Bangladesh 1s the availability of a low cost
fuel supply and technology Combined cycle technology with a locally available supply
of natural gas 1s simply a lower cost power option compared to technologies such as coal
steam plants fuelled with 1mported coal, particularly when environmental considerations
are taken mto account However, the low cost of power mn Bangladesh can also be
attributed to other factors related to the competitive procurement process, as follows (see

Reference 7)

¢ There was little government interference in the procurement process,

e The procurement was price-based rather than cost-based, allowing developers rather

than government to determine a fair return,

¢ The Power Purchase Agreement 1s guaranteed by the Government of Bangladesh for

performance obligations of the concerned utilities,

e The performance of the fuel supplier 1s guaranteed by the Government of Bangladesh

under the terms of the Fuel Supply Agreement,

e There 1s no customs duty, value added tax, or other surcharges on equipment

(compared to 20% duties on equipment 1mported to India),

e Pnivate power companies are exempt from corporate mcome tax for a period of 15
years (in India they generally have a five-vear tax holiday on profits but tax

implications vary by project),
e Foreign lenders to private power companies are exempted from income tax,
Repatriation of equity along with dividends 1s allowed freelv, and
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e There 1s a tax exemption on capial gains from transfer of shares by the investing
company

These factors lead to reduced construction costs, reduced project development costs, and
reduced country risk, reducing the return required by mnvestors It should also be pointed
out that the higher 85% capacity factor assumed 1n the levelization calculation makes the
tariff appear lower as project fixed costs are spread out over more kWh Assuming a
capacity factor of 68 5% which 1s used as the basis for reporting IPP tanffs in India
would add roughly 10% to the tariff of AES’ winning bid

Exhibit 7 shows a range of tariffs for IPP projects i various countries, with an emphasis
on Asia The range covers both coal and gas projects and includes only projects that have
been procured over the past three years Exhibit 8 shows what are judged to be
representative project costs and tariffs in each country included 1in Exhibit 7 It shows
country, fuel type, project cost and levelized tariff Once again, 1n order to protect the
confidentiality of the source, data are average, or typical, of projects of that fuel type in
the specific country Some of the tariffs are well known, having been quoted extensively
in the literature, but others have been provided to the author under strict conditions
related to confidentiality The data for India are consistent with Exhibit 3
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Exhibit 7 Range of IPP Tariffs on Various Countiries
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Denotes range of tanffs for projects in India
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Exhibit 8 Project Costs and Tariffs for Recentlv Awarded International Projects

COUNTRY FUEL TYPE PROJECT COST TARIFF
(USS/IKW) (US C/KWH)

Indonesia Coal 1365 6 36

Gas 1667 67
China Coal 760 515 ;
Thailand Coal 1460 526

Gas 764 526
Phiippines  Coal 1165 57

Gas 830 61
Malaysia Gas 1150 66
Pakistan Gas 1150 65
Bangladesh Gas 28
Egypt Gas 26
India Coal 1050 62

Gas 800 72

Fmally, Exhibit 9 shows tanffs for a large number of IPP projects undertaken i recent
years Gas and coal projects are shown, and all projects are situated 1n Asia
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Exhibit 9 Tariffs for Various Coal and Gas Projects Undertaken

in Asia in Recent Years
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V. Summary Analysis

As discussed, 1t 1s misleading to compare tariffs between countries except as a general
indication of relative power costs There are many differences 1n reporting methodologies
and what developers are required to mcorporate 1n their costs For example, in Pakistan s
procurement, the developer 1s not responsible for arranging the fuel supply or providing
the infrastructure necessary to deliver the fuel to the plant whereas in India, the
developer 1s expected to secure and arrange delivery of 1ts own fuel supply Obviously,
power 1n India appears to have a higher cost under this scenario, particularly since fuel 1n
India 1s often imported Also, as noted earlier, owing to the Asian financial crisis some
tariffs may require re-calculation to account for changes in foreign exchange and interest
rates, and many IPP projects mn Asia, including India, are being re-negotiated, so it 1s
possible that some of the reported tariffs are no longer valid In fact, a number of IPP
projects have been cancelled outright In the Philippines alone, 16 projects have been
cancelled and many had signed contracts (see Reference 13)

However, 1n spite of all the qualifiers, some general comparisons can be made Exhibits
7, 8 and 9 show that project costs and tariffs vary widely from one country to the next
Certainly, tariffs for the projects awarded under competitive bidding in Bangladesh are
substantially lower than tariffs shown for other Asian countries Tariffs in Thailand are
lower than average and they, too, were secured through competitive bidding IPP project
tariffs appear to be highest in Indonesia where most projects were concluded through
direct negotiation with project sponsors With the exception of Bangladesh, project costs
and tariffs 1n India are comparable to awards made 1n other Asian countries, but do tend
to be above the average This may be, 1n part, due to the procurement process as India has
secured power both through direct negotiation and through competitive bidding

The level of country nsk also contributes to higher IPP costs in India As IPP developers
review the array of countries opening up their power sectors to foreign investment, India
must compete not only against its nerghbors in Asia, but also against countries throughout
Latin America, Africa. and indeed, globally Country risk in the form of sovereign ratings
by agencies such as Moody’s Investor Services and Standard & Poor’s, constitute a
significant mput to an IPP’s market analysis As can be seen in Exhibit 10, Moody’s
assigns a sovereign rating of Ba2 to India’s long-term bonds and notes, while rating its
long-term bank deposits Ba3 Thus, India 1s deemed a greater risk than Egypt, China,
Malaysia and the Philippines, but a lesser risk than Pakistan or Indonesia (Source

Sovereign Ceilings for Foreign-Currency Ratings Current as of 10/13/98, Moody’s
Investors Service http //www moodys com)
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Exhibit 10 Sovereign Ceilings for Foreign Currency Ratings

Sovereign Ceilings for Foreign-Currency Ratings
Country (from highest to Long-Term Bonds and Notes | Long-Term Bank Deposits
lowest ranked)
China A3** Baa2** '
Malaysta Baa3** Ba1**
Egypt Ba1 Baz2
Philippines Ba1 Ba2
Thailand Bai B1
India Ba2 Ba3
Pakistan B3 Caa3
Indonesia B3 Ca

*ir

under review for possible downgrade

In order to gamn further insight mto the cost of power n India, project costs for a coal
plant mn India are compared to the project costs for a coal plant in Thailand Data
provided by CEA indicate that a representative project cost for steam plant fired with
mmported coal in India 1s US$ 1250/kW This particular project will have external coal
handling facilities and requires a jetty for coal transport This compares to project costs
for coal plant in Thailand of US$ 950/kW Coal projects in Thailand must also bum
mmported coal, so it appears that coal plant procured through competitive bidding n

Thailand 1s less expensive than in India Some of the reasons that project costs are lower
m Thailand follow

e The coal projects examined 1n Thailland are larger than the representative project
considered 1n India, leading to economies of scale and reduced costs on a per kilowatt
basis,

e Power equipment 1n Thailand 1s exempt from import duties (compared to 20% 1mport
duties in India),

e Country risk 1s judged to be lower in Thailand owing to the financial soundness of the
buyers relative to India’s SEBs, and

e Project development costs are lower in Thailand
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International developers i1dentified a number of additional contributors to higher power
costs in India These factors listed below undermine the attractiveness of the Indian
power sector 1 more detailed analyses conducted by developers

The current fuel situation 1n India leads to increased cost of power India does not
have a domestic supply of low cost natural gas and the cost to import natural gas (1 e,
as liquefied natural gas) 1s quite high India does have large domestic sources of coal,
but the coal 1s of poor quality, having a high ash content and relatively low BTU
value Inadequate fuel policy and infrastructure compounds the fuel quality problem
Domestic producers and transporters of fossil fuels in India are reluctant to take on
supply risk In a number of cases, in order to secure financing, developers are forced

to import fuel and provide their own transportation facilities, leading to increased cost
of power

High import duties of 20% on equipment increase the cost of power One developer
indicates that removing the duty would reduce his levelized tariff by 6%

Frequent changes mn Government policy (1e, owing to changes in Government) and
norms delays the project approval process and increases project development costs

The inadequacy of the transmussion system increases risk premiums and can force
developers to locate projects 1 locations that are less than 1deal

Taxes on profits from mcentive payments increase the required return mcorporated 1n
the tariff

Country nisk for IPPs tends to be even higher in India owing to the absence of

Government guarantees (except on the fast-track projects) and the poor financial
condition of the SEBs

Macro-economic considerations such as the recent Rupee devaluauon and high
mterest rates increase the cost of power, although nterest rates and foreign exchange
have deteriorated n other Asian countries as well One developer 1n India indicates
that a 2% decrease 1n mterest rates would reduce his levelized tanff by 9%

Greater cooperation from Government officials would reduce the plant construction
period leading to reductions 1n the cost of power One developer indicates that 1t
should be possible to reduce the plant construction period by three to four months,
which would reduce his levelized tariff by 10%

Cumulatively, these factors add sigmificantlv to the cost of power 1n India

INTERNATIONAL RESOURCES GROUP 23



In summary comparing the costs of IPPs from one countrv to the next 1s difficult and can
be misleading, particularly in hight of recent re-negotiations and turmcil 1 Asian
financial markets There are some specific reasons why the cost of power 1n India will be
higher than elsewhere, for example, the absence of a domestically available low cost

supply of fuel such as natural gas Other factors driving the cost of power 1n India relate
to country risk and the procurement process

India can reduce fuel supply costs by improving fuel supply infrastructure to take greater
advantage of 1ts vast coal resources According to an Asia Consulting Group (ACG)
analysis, India will have to depend on underground coal mming rather than open shaft
mimng to meet 1ts future coal requirements This will require huge investments in the
coal sector Therefore, policy changes are needed to mcrease private sector participation,
and 1n fact, India 1s taking steps in this regard The Government’s focus on fuel supply

mfrastructure as evidenced by the new pipelines, LNG termunals, refineries etc that are
under development

Likewise, India can reduce country nsk by restructuring the power sector and
rationalizing wholesale and retail tanffs India 1s taking steps in this regard as well The
states of Orissa and Haryana have taken the lead in restructuring their respective State
Electricity Boards by splitting the transmission and generation components into separate
companies They are also establishing state regulatory commussions in an effort to
rationalize tariffs A Central Electricity Regulatory Commussion has been established as
well In an effort to increase private sector involvement in the power sector, the
Government has passed the Transmission Bill and 1s proposmg a new hquid fuel and
hydel policy Funding from USAID, Worla Bank, ADB, and other donor agencies has

contributed substantially to the power sector restructuring and tariff rationalization efforts
in India

India could reduce the cost of power by eliminating or reducing duties on power
equipment and reducing or ehimmating taxes on power developers, owners and mvestors
Such actions might be viewed as zero-sum (1€, the cost of power would be lower, but
Government revenues would also be lower by an equivalent amount), but would send a
positive signal to the IPP community

India has benefited from recent cost reductions in power plant equipment, but m the
meantime, IPPs have not been brought on Iine in the amounts needed Delays have
mcreased project development costs and reduced investor confidence It has also had a
detrimental effect on the economy owing to reduced power quality and reliability

Perhaps the most important step that India can take to reduce its cost of power and
maximize benefits to the economy 1s to accelerate the approval process for those projects
already 1n the pipeline This will demonstrate to the world that India 1s serious about IPP
development, that 1t can conduct a procurement process in a professional manner, and

¢
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that 1t can pay for power delivered Improving investor confidence will reduce country
risk and investor s required rates of return, leading to reductions in the overall cost of
power New generating capacity should be procured on the basis of an open, fair and
transparent competitive bidding process that allows the developer to determine a fair rate

of return This 1s consistent with current Government policy, and will ultimately result in
the lowest cost of power 11 India
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Project entails producing approximately 83 shides

INTERNATIONAL RESOURCE GROUP TARIFF STUDY OVERVIEW
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Approximately 148 projects umounting to 78 150 MW meet the client cnitena
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ACG has used eight scts of criterra for the selection of projects for the IRG TO-17

PROJECT SELECTION CRITERIA

Key parameters pertaining to projects have been considered by ACG for developing the selection criteria
Projects satisfying any four out of the eight sets of criteria are selected for the final analysis

FueL Tyre
Coal Gas  Liquid Fucl
Indian Developer 106 250 )
ORIGIN OFDEVELOPERS Caracity (MW)
Overseas Developers ]]. 250 750
Joint Venture Projects > 750
Ornissa
High Aundhra Pradesh
7 3 Tanmul Nadu
Success POTENTIAL LocATION
Guyrat
Medum Maharashtra
6 4 Haryana
Compettive Bid FSA
5 PPA
PROCESS OFSELECTION EPC KEY PARAMETERS

MoU
Equpment Supplier

Fast Track Non Fast Track

TypPE OF PROJECT

T The sttes selected are subjected to change
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A total of 8 criterta sct and 24 options have been used by ACG in order to select the progects for final analysis

RATIONALE FOR CRITERIA FOR SELECTION OF PROJECTS

CRITERIA SET OPTIONS COMMENTS & RATIONALE
Fuel Type Coal * Coal Gas and Liquid fuel based projects constitute majority of projects under development in the country
Gas » Equipment using these fuels are subjected to the maximum fluctuation in price
Liquid Fuel (The EPC contract for naphtha based power projects normally consiitute roughly 80% of the project cost )
Capacity (MW) 100 250 MW * Client requirement -
250 750 MW * Projects are classified into three different categories of installed capacity n a view to analyze the cost
> 750 MW dynamics 1n all the ranges of installed capacuty
Location Onssa * Selection of states 1s done tn a manner to represent all regions of the country
Andhra Pradesh * The states under consideration are those key states in different regions where maximum number of project
Tamil Nadu are under development
Gujarat = States that have the maximum cost and tantff renegotiations are also considcred
Maharashtra (The list of states 1s subjected to change )
Haryana
Key Parameters Finalization / * PPA, FSA, EPC and Equipment Supply contracts are key from the purspective of project cost and tinll
Negotiations of negotiated
* Projects that have finalized or that are renegotiating these key contracts have been selected for final
PPA analysis
ESA
EPC
Equipment Suppliers

Sclcetion Crterne Rtom /10001 /gy

Source ACG Moduds & Di\\'\bﬂﬁﬂS__ﬁ?G Anal)_'?i B
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ACG has incorporated Il possible options under the 8 selection critena for selecting the final projects for analysis

' [
RATIONALE FOR CRITERIA FOR SELECTION OF PROJECTS (CONTD . )
CRITERIASLT OPTIONS COMMENTS & RATIONALE
Project Type Fast Track * Projects are broadly classified mto Fast Track and Non Fast Track
Non Fast Track * Due weightage has been given to both these categories while selecting the final projects for analysis
* While Fast tracks may have had greater negotiations but Non-Fast Tracks have also been analyzed to
anticipate the activity
Process of Selection Competitive Bid = These are the two main selection procedures of developers for a project
MoU * In order to analyze the specific patterns followed 1n project cost and tanff renegotiation, projects under
both these categories are considered n the final analysis
Success Potential High * Project rated High and Mcdium (ACG Rating) have the highest level of activity among the projects
Medium under development
* High and medium rated projects includes projects that were imtiated or renegotiated n the last three
years
Orign of Developer Indhan Developer + This selection critena is used (o analyze the impact if any, on cost of the projuct and tanil negotiation

Overseas Developer
Joint Venture Project

with respect to the onigin of the developer
* This criterta 1s expected to bring oul the sensitivity 1n overall cos! revisions on the basis of the rise 1
the 1nput costs (like fuel costs, equipment costs) by the developer

Source ACG Madcls & Datnbases, ACG Analysis

Sclectton Critenny Ratomile (contd Y 10001 /pv

v
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Approxunately 15 projects amounting to 8 800 MW hnve been selected according to the ACG selection criteria

_SUMMARY OF SELECTED PROIJECTS o ... =

Gas/
Petroleum
Ol 19% b
Indian 100 250 MW
12% Coal 81% 5%
Foreign
23% Joint Venture Above 750 MW 251 750 MW
65% Fuel Type 471% 48%

Gujarat

Onigin of Developers Capaaty (MW) Uttar Pradesh 3
0

9%
AndbriPrd
Karnataka 271
Medium 11% -
46% High  gyccess Potental Location
34% Maharashtra Tanul N
12% 5%
Compctitive Process of Selection Key Parameters Il:/laghy: 139 Roywthan 14%
Bidding 20% races ?
1 Note Projects have been shorthisted
according to the PPA and EPC contr wt
Type of Project  staws
‘ Hencc all projects have PPA or PPA s are
under reviston and all of them have LPC
gf)?yu [ast Track contiaclors finalized
0
3% Non-Fast
Track 65%
t Barstngsar Project has not {inalised EPC which might be improb
as the TEC has been obtuned To conflinn during primary s ndd
Soutee Naton Project Track™ ACG _I&:I_(_:_lhodolo_gy ACG Models & Databases, ACG Analysis
Ava Conu

0

Sunmnuy of Scloctod Propects /1000 s
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Project 1s close ta whieving a financial closure

BHéQRAWATI PROJECT OVERVIEW

Location Project Details
Location Umred Village
Regton Western
Project Type New IPP
Project MW 1,082 MW (2x541 MW)
Developer Central India Power Company
Promoters with Ispat (53 %)
equity pattern GEC Alsthom (31 8 %)
Electricite De France (15 2 %)
Primary Fuel Coal
Specilic Fuel Coal
Distnet Chandrapurs ACG 8 Point Criterna
T MW Range Above 750 MW
Project Progress Fuel Type Coal
* Mol) ugnul on June 18. 1993 Conlpany Typc Joint Venture
* Counter guirantee has been recently cleared by the
Center and 1y expected to be formalized shortly with MoU/Competitive Bid Mol
respuctive promolers
« Financial Closure 1s expected to be achieved soon ACQG Success Potential High
* Project 1o be hinked to the caplive coal mine for the fucl
requircments T"ast Track/Non Fast Track Fast Track Project
* Project has received the clearances from the
Maharashtr i government for setting up the holding State Mnbarashira
comp iy proposal and the supply of coal
1he export import banks of UK (Export Credit and Project Status
Guar miee Department) and France (Coface) will M EPC Contractor GEC Alsthom
provide g ntees for the loans for the project M Equipment Supplier GEC Alsthom
- | PPA
M FSA
B Techno Economic Clearance
M In Pninciple Clearance

Somce Naton d Propeat Irck ™ ACG Maodcds & Ditihases. ACG Apalysis

Bl doawoatn Progecr Dol /100G T/ o I Profect Prolily [

|

L
Legend TN
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Projeet has revised its cost duc to equipment price revisions

BHADRAWATI PROJECT COST AND TARIFF TIMELINES

P

Sowce Industry & Govanment Repotts National Project Track™, ACG Models & Databases, ACG Analysis

Cast & Tinfd

Tariff Tumehline

June 1995
Taiff fixed at Rs 2 75/ umt

1 Hth October 1995
Tandl reduced to Rs 2 05 / unut

Cost Timeline

111k October 1995
Internl decision to slash the
project cost fixed 1 Rs 5200 crore

5th June 1996

Inttrally tanff was Rs 2 05 / unit which
wAs revised to Rs 1 75/ unit and then
toRs 1 71 fumt

5th June 1996

* Project cost reduced to Rs 4,700
crore from the carlier proposed Rs
5 200 crore

Sth August 1998

s Tl agreed at Re 175 o
January 1, 1996

» Power would cost Ry 2 50 per
unit depending on the fuel
prices

13th July 1948

Power Ministry asks stites to
reduce project costs by scleeting
cquipment suppliers through
mternational competitive bids o
rencgotiating the costs tn view of
fall i the cupment prices i the
intern wional market

3rd August 1998

» Bhadrawat: cost slashed by Rs
80 crore ($20 mithion) due to the
011l 10 the equipment prices

S5th August 1998

Cost reduced to Rs 4 556 wrore
from the earlier proposed Rs
$ 200 crore

1995

1996

1997

1998

By sed v /100018y

I Piopet Prohic

Varer Counvadiing
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Location

District Dakshm Kannada

Project Progress

Project Details
Locatton Nandikur near Mangalore
Region Southern
Project Type New IPP
Project MW 1,000 MW (4 x 250 MW STs)
Developer Mangalore Power Company

Cogentnix Energy Inc , USA (60%)-
Chuna Light& Power, Hong Kong (40%)

Promoters with
cquity patlern

* MoU was signed on 30 July, 1992

Supreme Court fixes August 18 1998 for final disposal of
appeals filed by the Karnataka Government agamst a High
Court order directing a CBI inquiry into alleged bungling and
bribery m waid of the project

Projeet will be extended counter guarantee ifter the Supreme

Cou judgement
TBYV Power 1 consorttum of Tarmac, UK, Black & Veatch

USA -snd Deutsche Babeock Riley, Germany has been awarded
the LPC contract iher mternttonal competitive bidding
process
PPA may he icopuned following 1ssue of new norms under

the revised counter gunrantee terms for fast track power
projects

* PowerGrid Corporation plans to tie up with UK-based
Nattonal Grid for the proposed Rs 600 crore Mangalore power

evacuation project
Imported Conl s (o be sourced from Australia & South Africa

Primary I uel Coul
Specific Fuel Coal
ACG 8 Pomnt Criteria
MW Range Above 750 MW
Fuel Type Coal
Company Type Foreign
MoU/Compettive Bid MoU
ACG Success Potentil High
[ast Track/Non Fast Track Fast Track
State Karnataka
Project Status
M EPC Contractor TBV Power
0 Equpment Supplier
M PPA
B ESA
B Techno Economic Clearance
M In Principle Clearance

Legend

Yes |
0 No

Source National Projuct Track™ ACG Models & Databases ACG Analysis

Corentirx Overview /1000171

I Projeet Protile 11
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Counter guarantces to the project will be 1ssued after the Supreme Court judgement on alleged bungling & bribery 1n awarding of the project to
Cogentnix

MANGALORE PROJECT OVERVIEW

13 Augusﬂ‘

xl’()
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Project cost his been reduced from Rs 5088 Crore to Rs 3 948 Crore since 1992

MANGALORE Co0OST AND TARIFF TIMELINES

Tl

Project Cost

74

July

* MoU signed
with Progect
Cost of Rs

5 088 Crore

30 Seprember
* Draft PPA
signed at
Project tan{f
of Ps 254

30 September
« Draft PPA
signed at
Project cost of
Rs 4,378
Crore

iAugust

P Estmated
Tartff of Rs
259

4 September

* Tartff increased by Rs
017 from Rs 2 34
following installation of
scrubber

18 January

* Project cost reduced to
Rs 4,298 Crore at the ime
of signing the revised PPA

5 Apnl

* Revised project cost to
Rs 3 948 Crore following
CEA ditective

25 October
i * Karnataha Cabiet clears
{ Revised PPA
i« Tariff at Rs 2 42
« Lowering of tanff & capital
; cost was due to intense pressute
! by the finance ministry &
i reduction 1 the import duty on
coal

13 March

= Cost up by Rs 602 Crore after
Government clearance from Rs
3,948 Crore to Rs 4 550 Crore

25 October

« Karnataka Cabinet clears
Revised PPA

‘e Project cost at Rs 3,948 Crore

= Lowening of the tanf{ &

capital cost was due 1o mtense

| pressure by the finance ministry

} & reduction 1n the import duty

on coal

» The cost incorporates

additional 1nvestment of Rs 250

| Crore on a scrubber which

; reduces sulphur content and R

, 45 Crore on a desalination plant
= It also includes Rs 73 Crore

' cost escalation approved by the

; Central Electricaty Authonty

(CEA) duc to extenston of the

EPC contract by stx months

/

21 March
*Tard{fis Ry 227

H

L}

f 13 July

e Power Ministry asks
stales o reduce project

: costs by selecting
equipment supplicrs

" through international
compehtive bids or
tenegotiating the costs 1
view of fall n the
equipment prices in the
international market

H
H
:

H

1992

£

1994

1995

1996

1997

1

1998

Ny dore Cost 0 ThnliZTD001/LL

Source Indusiry & Government Reports National Project Track™ ACG Models & Databases, ACG Analysts
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Vishakapatanam 1s one of the first fast track projects concerved m the early days of liberalization

VISHAKAPA'I ANAM TPS PROJECT OVERVIEW

Soupee Natioml Project Trw k™ ACG Modeds & Databises ACG Analysis

1yt

I octton

District Vishakapatanam

Project Progress

« Moll was limalized on 17th July, 1992

* The Visheh apatanam project 1s one of the first 1 ast

track projects concerved m the carly days of

liberalization

+ The filling cupee and clearance delays have

constderably hiked the capital cost of the power project
The desclopers have finalized the EPC and the 0&M

conliracts

» There has been considerable delay in the project,

mainly due to the delay in obtaining the FSA clearance
As of d e government has clearcd the FSA 1 spite of

the fact that conl Ministry 1s agamst the agrecment

« L] Closue of the project 1s expected in 3

months

Vishb patmoan FESZTOU0T L

Project Delails

Location
Region
Project Type
Project MW
Devcloper

Promoters with
equity pattern

Vishakapatanam

Southern

Fast Track

1040 (2 x 520 STs)

Hinduja National Power Corporation Ltd

Hinduja (51%)
National Power, UK (49%)

Primary Fuel Coal

Specific Fuel Coal
ACG 8 Pomt Cntena

MW Range Above 750
Fuel Type Coal
Company Type Joint Venture
MoU/Competitive Bid Mol
ACG Success Potential High

Fast Track/Non Fast Track Fast Track
State Andhra Pradesh

Project Status

B EPC Contractor

Sumitomo led Consortium

H Equpment Supplier Hitaclu (Electrical)

M PPA
O FSA

B Tcchno Economic Clearance
M In Principle Clearance

I Pro

Jeot Prohl 1S

Legend
E Yis
O No

¥

)

__ /::\\

13 August 199
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e developer selects fresh EPC partners in May 1998 while the contract values were maintatned at earhier levels

VISHAKAPATANAM TPS ProOJECT CoOST AND TARIFF TIMELINES

TardT

Project Cost

¥~

October 1995
» Levellised tar
kwh

December 1995

* Levellised tan
per kwh

June (995

* Project Cost Rs 4 80 Crore /

MW

ffRs 1 70 per

ffof Rs 198

1

July 1996

* Andhra Pradesh State Electricity
Board have been successful in
reducing the tanff to Rs 1 79 per
unit feverage tanff

December 1996

* Power ministry deferres 1ssuance
of counter guarantee on the ground
that the promoters of the project
had not arrived at a consensus for
finalizing the power purchase
agreement (PPA) with the Andhra ;
Pradesh State Electricily Board for !
fixing the power tanff

February 1997

» Taniff {or the first year
to be Rs 2 6 per unit and
the lowest at any point
would be Rs 1 5 per unit

June 1997

* Hinduja's approach
Andhra Pradesh
government (o get a
fresh techno economic
clearance for their Rs
4 000 Crore project
with an enhanced
capital cost

I * Current Levehized Tanff Rs 2 10/ UmlJ

* Following differences over cost escalation the
ortginal FPC contractors retreated and the
company selects fresh partners

| « EPC contract value has been maintaned al the
" earhicr level

g July 10 1998
i

|

§
1
| Mar 20, 1998
{
1
H

s l'alling rupee and delay in cle rances hine
mncreased the capital cost of the project by aound
Rs 2,000 crore up from Rs 4 100 crore to Ry

6 025 crore

13 July

+ Power Ministry 1sks states to reduce project
costs by selecting equipment suppliers through
wnlernatton 1l compctittve bids or re negotiating
the costs 1n view of {all i the equipment prices
the international market

! LCEA approved pruject cost Rs 4 300 crote l

1995

1996

1997

1998 I

Cost & Tanll P hine 210001/ v

Source Industry & Government Reports Nahonal Project Track™, ACG Models & Databases ACG Analysis

I Projuct Piohle
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Progeet 1s close to aclieving 2 financial closure

DHOLPUR* PROJECT OVERVIEW

Location

District Dholpur

~ Project Progress

+ MoU for the project signed m February 1994

Project was onginally concerved to be a coal based
project but was changed to naphtha based due to
environmental considerattons

PPA for the project was signed on January 29 1996
* PPA may have to be reopened due to government desire
to reduce the taniff as RPG has taken steps to reduce
elficiency
» Ongmal Projeet Capacity was envisaged to be 778 MW
which was scaled down to 702 MW due to the fuel linkage
« Group 1s 1n the process of short hsting the O&M
contractor

ANZ Grindlays has given the mandate for arringing the
foretgn currency loan
*» ) P Morgan and 1 Sec have been given the mandnte for
selecting the fureign equity partners

Project Details
Location Surajpura
Region Northern
Project Type New IPP
Project MW 702 MW (3x234)
Developer RPG Dholpur Power Co Litd
Promoters with RPG (35%)
equity pattern Stemens (15%)
O&M Contractor (10%)
Foreign Investors (40%)
Primary Fuel Petroleum Onl
Specific Fuel Naphtha
ACG 8 Point Criteria
MW Range 250-750 MW
Fuel Type Petroleum Oil/Gas
Company Type Joint Venture
MoU/Competitive Bid MoU
ACG Success Potential High
Fast Track/Non Fast Track Non Fast Track
Slate Rajasthan
Project Status
M EPC Contractor Stemens
B Equipment Supplier Stemens
M PPA
M| rsa

M Techno Economic Clearance
B In Principle Clearance

Source Nattonal Propet Trek ™ ACG Models & Databases ACG Analysis

Dol Projgect Ovenveew /10001780

b Propect Pralide 17
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Project has revised 11s cost due to equipment price revisions

D_HOLPUR PROJECT CoOST AND TARIFF TIMELINES

Tardff Timeline
February 19 1998

January 1996
* PPA signed with RSEB requires i PPA may have to reopened
following CEA s directive to

RSEB to pay Rs 2 08 per Kwh for 20

H

; years at 68 5% PLF and tanff 1s to be reduce the project cost by Rs
reduced to Rs 2 / Kwh for the next 20 100 crore
years or so at 80% PLF

July 26, 1998

* PPA may have 1o reopened to
reduce the tanff structure as RPG
Dholpur his introduced measuies
to mcrease cfficiency

* Levelised Tanff = Rs 1 99/ Kwh

1
Cost Timehine g February 24 1998
i » CCA clears RPG project subject 1o

§ a cost reduction of Rs 50 crore
:  March 26 1998

* RPG dectdes to slash project cost
I by 10% from the existing level of

Rs 2 288 crore to Rs 2 040 crore

*» New project cost expected to be
' Rs 2 294 crore (after calculqtions o
+  Rs 39 5to adollar)
{ = Costreduction duc to a chmge in
configurwon of the project from
778 MW 10 702 MW

* CEA Approved Pmy,c; Cort =Rs 2 294 Cron
» Exchange Rate = Rs 39 5 per US$

. 1995 1996 1997 | 1998 ]

I Propct Profile i 8 Vot € omulin,

Source Industry & Government Reports National Project Track™ ACG Models & Databases ACG Analysis

Dihiatpir Cost & Tt /10001 /)54
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Videocon Power 1s i the finl shges of achieving linancial closure with the company tying up finances for the project

’

NORTH CH_gNNAI PrROJECT OVERVIEW

Location Project Details
Location Ennore near Chennat
Region Southemn
Project Type New IPP
- Project MW 1,050 MW (2 x 525 8Ts)
? . Developer Videocon Power
Promoters with Videocon International (55%)
equity pattern Asea Brown Boveri (45%)
Primary Fuel Coal
o,
Specific Fuel Coal
District Tiruvallur ACG 8 Pomnt Criteria
MW Range Above 750 MW
Project Progress
[« MoU was signed on 18 Fbruary, 1995 Fuel Type Coal
Project capactly changed from 1,000 MW to 1,050 MW
[scrow agrecment with TNEB for 37 days receivables at Company Type Jomt Venture
68 5% PHD s expected to be signed tlas month
* Project allotted 1 2080 Milhon TPA captive coal mine at MoU/Competitive Bid Mol
Talcher, Onssa ACG Success Potential Medum
Initsally, conl 15 to be imported for which the company
has shorthsted suppliers from South Africa & Austraha Fast Track/Non Fast Track Non Fast Track
Project 1o switch to Domestc coal as & when the coal 1s
1v ulable from its captive mine State Tamil Nadu
* Project received the Techno Economic Clearance on 3
April, 1996 Project Status
» Company 1 i the process of tying up finance in M EPC Contractor Asea Brown Bover
domestic & mtemational markets O Eau mcnt‘Su lier
» Dinanund Closute 1s expected within the next couple of - PgAp PP
maonths O FsSA li:g_cn_d
* Lxpected to commission first unit by mid 2001 B Techno Economic Clearance M Yo k\:{!
+ Asca Brown Boyeri has been awarded the EPC contract B In Principle Clearance 1O Ne 75N
- -- - - — = [_M August 19

vy

Source Nattond Project Trwk'™ ACG Moddhs & Dinihises ACG Analysis

videoton o \\/“"")I/,I ] l’l()]((l Prohil 19 Aved Convulin
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Projeet cost has tisen due to depreciation in rupee & delay in clearances

NORTH CHENNAI PROJECT® COST AND TARIFF TIMELINES

Tanff

Project Cost

Source Industry & Government Reports Nattonal Projeet Frick™ ACG Models & Databases, ACG Analysis

Vulcovon Cost U Damdizionnlsy

12 October
* Project to cost Rs 3,500
Crore

14 Februan

« PPA signed Probable

Tani{f of Rs 2 8 for [irst 15
i years

11 Aprd
e Tanff of Rs 2 62

Y16 July
* Tanff fixed as Rs 2 67
for first year of operations

* Current Levelhized Tanff = Rs 2 4 / unit (30 years)
*Fixed Tanff=Rs 1 | /unit

* Variable Tanff =Rs 1 3 /unnt

* Exchange Rate Assumption = Rs 36 per USD

3 January : 16 Jul

* Project to cost Rs 4,190 * » Project cost estimated at

Crore for acapacity of | Rs 4 900 Crore due to

1 050 MW : depreciation of Rupee &
§ Delay 1n clearances

24 November !

« Project cost 1s Rs 4 468

Crore

* Current Project Cost = Rs 4 424 crore
» Exchange Rate = Rs 34 5 per USD

1995

1996

1997 1998

1 Projuct Prolifc 110

Vv Comsneltom
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e Rimagund im progect has come under severe criticism regarding revision of capital cost

RAMAGUNDAM TPS: PROJIECT OVERVIEW

Location Project Details
Location Ramagundam
Region Southern
Project Type New IPP
Project MW 520 MW (2 x 260 STs)
Developer BPL Group, India
Promoters with A new company is to be floated, whose
equily pattern cquity pattern 1s not finalized
Primary Fuel Coal
b Specific Fuel Coal *
_'j\'
(‘,?f‘ District Kanm Nagar ACG 8 Point Cnitena
MW Range 250-750 MW
Project Progress Fuel Type Coal
* The project was awarded on international competitive
bidding route Company Type Indian
» APSEB had «clected BPL for the project at a cost of Rs MoU/Competitive Bid International Competitive Bid
1852 4 crores (1000 MW)
PPA wiuch was signed an October 31 1994 s ACG Success Potential High
currently being rencgotiated
+ FSA has not yet been finalized Fast Track/Non Fast Track Non I'ast Track
* The project has come under severe criticism by the
CAG regarding the cost revision State Andhra Pradesh -
* The developer has finalized the EPC as well as the
equipment supphers for the project Project Status
* Project my bu impacted by the Economic sanctions M EPC Contractor KHEC, Black & Veatch Legend
inposed by US on India W Equipment Suppher KHEC, General Electnc A Yer
O FSA
M Techno Economic Clearance
M In Principle Clearance

KHEC Koren Heavy Engineering and Construction

Source Nattonal Project Trick™ ACG Models & Databises ACG Analysis

/&'é ‘ Voan g I Propor Pronl [ R

14 August 199
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Cpital Cost of BPL project his increased from Rs 1 852 4 1n 1993 to 2384 59 in September 1997

RAMAGUNDAM TPS PROJECT: COST AND TARIFF TIMELINES

Tanll

Project Cost

77

1993

* BPL selccted after valuation at a cost of Rs

1 852 4 crore, for 2 x 250 mw power project at
R umigundam

July 1994

* APSEB issues a revised LOI on July 23
1994 by diluting certain clauses stipulated 1n
the earlier LOI a new clause was introduced
with a request to BPL to firm up the caputal
cost by following fresh competitive bidding
procedure

July 1995

BPL cubmiuts a detatled project report (DPR)
i July 1995 1ndicating the total cost of the
projeet i Rs 2 691 83 crore with 1993 base
rite of exchange and escalabon factors of
dollar inflation etc

November 1996 :
Levellised Tartff1s Rs 1 80
a untt
i
August 1996 September, 1997
* After protracted * Central Electricity Authonty

negotiations BPL agrees to | (CFA) gives techno economic

1 January 1998
i « BPL project comes under
sever erticisi of Comptrollur

change the project cost to ng clearance to BPL s 520 mw lhcnnalg and Audutor General (CAG) {os

2211 4 crore i power project
* Clearance ts for an approved
: capital cosl as of July 2000, of

$369 3 mullion plus Rs 1 073 56

! revising the Lost estunates

{ crore and a customs duty of 22 per |

t cent which works out to Rs

2,384 59 crore at the exchange rate

: Rs 35 50 to a dollar

H
1

1993 1995

1996 1997

Source Industry & Govanment Reports: Nattonal Project Track™, ACG Models & Databases, ACG Analysis

€t A Dandd! Bomehine 210010
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BARSINGSAR PROJECT OVERVIEW

Projeetis one of the hirst project i the country which has been adopted through the competitive bidding route

Location

District Chandrapura

Project Details
Location Barsingsar
Regton Bikaner
Project Type New IPP
Project MW 480 MW (2x240 MW)
Developer Hindustan Vidyut Corporation
Promoters with Pacificorp (USA)

equity pattern

Rhembraum Engg (Germany)

Project Progress

* Project was to he developed hy NLC whuch backed out
due to fund consteants

* All the necessary approvals hd been obtained by NLC
* Bids were then nvited for the project in 1994

* Projeet was awarded to Hindustan Development
Corporation in September 1996

» Hindustan Development Corporation was expected to
devclop this projuct with Eastern Generation which
pulled out due to RSEB s reluctance to include foreign
exchange osclation clwse in the PPA

* Project 15 expected to put up the Ist unit before 2000
and second by October 2000

Source Natond Propet Trock'™ ACG Madels & Datibases ACG Analysts

Primary Fuel Coal

Specific Fuel Ligmte
ACG 8 Point Criteria

MW Range 250 750 MW
Fuel Type Coal
Company Type Jomt Venture

MoU/Compctitive Bid

ACG Success Potenual

Fast Track/Non Fast Track

Sie

Project Status
1 EPC Contractor

O Equipment Supplier

M PPA
| ESA

Competitive Bidding
Medium
Non Fast Track

Rajasthan

J Techno Economic Clearance
M In Principle Clearance

|

Iegend
E- Yecs
O No

745\
m September 199
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Project has urged the CEA to review its decision on reducing the project cost by Rs 300 crore

BARSINGSAR CoOST & TARIFF TIMELINES ]

Tarfl Timeline September 1996 January 1998

* Project was awarded to the + Eastern Generation backs out from the
Hindustan Development Jomt venture with Hindustan Development
Corporation on the hasis of Corporation primarily due to RSEB s

the tanff quoted reluctance to incorporate the foreign

* I evelised T for a period exchange cscaltion clause n the PPA

of 30 years at 68 5% PLF was * Tanff of Rs 2 11/ Kwh was considered
quoted at Rs 2 [1/Kwh highly unrealistic by Eastern Generation

oo crmacrs  eemrvae—

May 3, 1998  Levelised Tanff = Rs 2 1 //Kwh

* Tanff to nse with rise in the s Fixed Tanff = Rs 1 45/Kwh
exchange rate of dollar * Vartable Tanff =Rs 0 66/Kwh

* Exchange Rate = Rs 31 5 per US$
* 68 5% PLF over a 30 ycar pertod

Cost Timehne Apnil 1998
+ CEA approved the project cost of Rs

1 2,100 crore down from Rs 2 468 crore and
has imposed other conditions which are

Price would be reviewed after 15 years
but the revised price should not be more
than the mitial price

Non EPC cost to be 0 which does not
x allow for ronds labour quarters etc

July 5 1998

* Hindustan Development Corporation
: urges CEA to review 1ls decision on the
reduction of capilal cost
* Project 1s expected to be unviable 1f cost
1s reduced which will eventually reduce
the tanff also

L- CEA Approved Project Cast = Rs 2 1) Cr:rZJ

1995 1996 1997 1998 ]

yf Source lndﬂslry & Guvcrningnl chu[l_c_l':l_a_llonal P oject Track™, ACG Models & Databases, ACG Analysis
I Project Pralile 114 Asta Comaliug,
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GUNA PROJECT OVERVIEW

Project has been delayed primanly due to the Techno economic clearance of the CEA

Location Project Details
Location Guna
R Region Western
Project Type New IPP
Project MW 330 MW (2xGT +1x8T)
Developer STI Power India Ltd

District Guna

Promoters with
equity pattern

STI India CommonWealth Development

Corp , MCN Energy Group, llltonova
Generating Com Central and Southwest
Coip, Tenakasa International (84%)

Project Progress

* Although the project has signed the PPA and the FSA, the
project has been delayed due to the techno economic
clearance of the CEA
* TCC was gtven at the end of August 1997

CCTT approval for the foreign tnvestment has been obtaned
* Acquisition of land 1s over and the project can operate both
on Naphtha and Natural Gas

Moreaver CEA had also directed the developers to cut down
the hard cost 1ssocated wath this project in response to which
cost w1s reduced by Rs S0 crore

Iraject has been shorthisted for escrow account Escrow
Mechanism to be finalized within | 2 weeks
» FIPB clcarance has been received
+ USCXIM 15 expected to contribute $60 mullion, the
Commonwecalth Development Carporation winch is also an
cquity mvestor as well as an Overseas Prvate Investment
Carporation (OPIC) wall be contnibuting $ 95 mtllion to the
debt component wlile Fls and commercial banks will put i
another § 70 mithon

Primary Fuel Petroleum Ol

Specific Fuel Naphtha
ACG 8 Point Criteria

MW Range 250-750 MW

Fuel Type Petroleum O1l / Gas
Company Type Joint Venture
MoU/Competitive Bid MoU

ACG Success Potential High

Fast Track/Non Fast Track Non Fast Track

State Madhya Pradesh

Project Status
M EPC Contraclor Black & Veatch, Westing House
M Equpment Suppher  Black & Veatch, Westing House
M PPA
M FSA

M Techno Economic Clearance
M In Principle Clearance

¢

Source Nation il Project 11ch™ ACG Models & Databases ACG Analysis
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Project slashed the cost by Ry 90 crore

GUNA CoST & TARIFF TIMELINES L _

Taniff Timelme

* Current Levelized {anff = Rs 3 / untt (30 years)
Fixed Tanff=Rs | 5/ unmt

Variable Tanff = Rs | 5/ unut

Exchange Rate Assumpuion = Rs 35 5 por USD

Cost Timelime

March 1996 August 1997 March 10 1998
- * Project cost expected to be * Project gets the techno- * Project slashes cost by Rs 50 crore in
Rs 1350 crore economic clearance response to the CLA s directive to reduce
. the project costs especially the hard costs
December 1997 '« STI Decreases capacity from 347 MW to

* Total cost of the project = 330 MW

: Rs 1074 crore
E + Debt component expected to

be Rs 800 crore
, |
!
H — — -
* CEA Aprroved Project Cost = Rs 1,074 crore
» Exchange Rate Assumption = Rs 35 5 per USD
H
1995 1996 1997 ' 1998 |
S / Source Industy & Government Reports National Project Trick™ ACG Models & Databases ACG Analysis o _
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Project 1= close to tymg up finance & achueving financial closure

P

ld.

RosA PROJECT OVERVIEW

Location Project Details
Location Rosa
Region Northern
Project Type New IPP
Project MW 817MW (2x 2835+ 1 x 250 STs)
Developer Rosa Power Supply Company
Promoters with Indo Guif Fertilizer & Chemicals Ltd (27%)
equity pattern PowerGen, UK (26%)
Einancial Institutions/Public (47%)
Primary Fuel Coal
Specific Fuel Coal
District Shalual‘l\ﬁnpur ACG 8 Point Cratena
MW Range Above 750 MW
Project Progress Fucl Type Coal
* MoU signed on 17 November 1993 Company Type Jount Ventu
* Project to be exeeuted 1n 2 Phases Phase T of 567 MW & mpany 1yp ot Venture
Phse 1T of 250 MW MoU/Competitive Bid MoU
« In Punciple Cloar wee from CLA obtained on 7 November
1994 ACG Success Potential Medium
+ Project has obtuned the Coal Linkage amounting to 3 Million
Tonnes Fast Track/Non Fast Track Non Fast Track
* PPA signed with UPSEB on 27 December 1996
* Techno Leonomie Clear ince obtamed from CEA on 21 State Uttar Pradesh
August 1997
EPC Contract amounting to Rs [ 625 Crore awarded to a Project Status E_‘:E‘i'ﬂ__
consortium led by Genernl Electric and comprising Foster B EPC Contractor General Electric led Consortium || 8 Yoo
Wheeler Sargent Lundy & L& | 3 Equipment Supplier O No
+ IDBI & PI'C hve agreed to finance the project M PPA
S — 8
Techno Economic Clearance =
® In Principle Clearance @
e IT§ August 19¢

RNY7

Source Natosnl Progect Track ™ ACG Modeds & Databases ACG Analysis

d‘Z\ Rosy hvervew/100007 PoProjeat Prohile
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Project cost hs chinged with capaeity change from the iniual 750 MW to the present 817 MW

RosA PROJECT COST AND TARIFF TIMELINES

Tariff

Project Cost

Source Indusiry & Government Reports National Project Track™, ACG Models & Databases, ACG Analy<is

ot Cow & Twri/ZEO0D0O 1]

30 March

* Project to cost
approximately Rs 3,000
Crore

25 June
* Tanfftobe Rs 275

12 December
¢ Project Tanff to be
shghtly less than Rs 2

7 February

¢ Phase I of 567 MW (o
cost Rs 2,587 47 Crore
Phase I of 250 MW to
cost Rs 1,500 Crore

25 June
* Project to cost Rs 3,553
Crore approximately

12 December

* Project to cost Rs 3,098
Crore approximately for a
750 MW Capacity

19 March
* Phase [ of 567 MW (0
cost Rs 2,700 Crore

1

|

Levelized tanff hitle
under Rs 2/ Unut

1 8 May
* Phase 1 of 567 MW to
cost Rs 2,458 Crore

CEA approved cost
1s Rs 2,500 crore

1995

1996

1997

1998 |

b Project rolik I IR

Aty Convndun
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"ssar s Bhander project 1s yel to recesve an escrow cover from MPEB

BHANDER CCGT" PROJECT OVERVIEW

Location Project Details
Location Bhander
Region Western
Project Type New IPP Project
Project MW 330(2x110GTs+1x 110ST)
Developer Essar Power Gwalior Ltd
Promoters with Owned by Essar Group (Plans to sell of
equity pattern cquity to Hanjung of South Korea)
Prnimary Fuel Petroleum O11
Specific Fuel Naphtha
District Gwalior ACG 8 Point Criteria
MW Range 250-750 MW
Project Progress Fuel Type Gas/Petroleum Osl
* MoU was signed on October 12, 1994 Conr T Indtan
The project recetved [n Principle clearance from CEA ‘pany Lype
on August 18, 1995 MoU/Competitive Bid MoU
« Essar has plans to pull out of the project by divesting
almost 1ts entre stake to Hanjung of South Korea ACG Success Potential High
« Fucl Iinkage for the project 1s secured, and PPA has
been signed with MPEB Iast Track/Non Fast Track Non Fast Track
Project obtamed I'CC 1n the last week of December
1997 State Madhya Pradesh
* The projeet hs not yet received an escrow cover from
MPEB Project Status
* The [ wsar group promoter of the Rs 1 048 72 crore W EPC Contractor Hanjung, South Korea
pogect has souglt the finance ministry's approval for 0 Equipment Supphier
sourcing its entire debt requirement of Rs 733 65 crore N PPA
from abroad O FSA
B Techno Economuc Clearance
I In Principle Clearance

Legend
M Yes
O No

»

l_l 8 August 19¢

Sowce Natiomil Projeet Tr wh ™ ACG Models & Databises ACG Analysis
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BHANDER CCGT. CoST AND TARIFF TIMELINES

Tanfr

Project Cost

e
S5

September 1995
* PPA signed

1995
» Total project cost approximately
1350

1996
» Levellised tanff at Rs 2 54 at
PLF of 68 5%

March 1997

* DPR submutied to CEA

* Hard cost pegged at Rs 3 12/
MW

December 1997

* CEA gives Techno Economic
Clearance to the project

* Urges to reduce the hard cost
(Equipment cost by Rs 80 crore)
* Hard cost of the project
negotiated at Rs 2 69 /MW

Current tanff of the
projectis Rs 4 5/ unnt
at Rs 42 (o a dollar

! January 1998

1+ * Techno economic
clearance meeting decides that
the haed cost, which is the basice
cquipment cost excluding
interest during construction and
the financing charges should be

‘ brought down by the comp wies

CLA approved projet
vost1s Rs 1197 crore

1995

1996

1997

1998

Cont & Tl Tomcdmg 11000

Souice Industry & Goverament Reports Natonal Project Track™ ACG Models & Databases ACG Analysis

I Projudt Prafile 120
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Futicorin project was one of the first to sign the F'SA 1n Tamil Nadu

TUTICORIN PROJECT OVERVIE_\}’

L.ocation

District Tuticorin

Project Progress

* Project awarded to Sujana Steel Tenaga Nastonal Berhad,
Malaysta Deutehe Babeock, Gennany consortium by Tamil
Nadu Industinl Development Corp Lid, (11DCO) on baws of
Internattonal Competitive Bid
« Rem~co asubsidiary of Tenaga Nasional Berhad, Malaysia
appotnted as O&M Contractor

Naphtha Linkages awarded to the project for 103 21 MW
« Fuel Supply Agreement signed with Indian Ol Corporation
Ltd on November 21, 1997
+ Techno Economic Clearance not required for the project

Tattconn Overvienw/ 1AL

-

Source Nanonal Progect Trach'™ ACG Madels & Databases, ACG Analysis

Project Details
Location Tuticorin
Region Southern
Project Type New IPP
Project MW 103 21 MW
Developer Sujana Powergen Tuticorin Lid
Promoters with Sujana Group (25%)
equity pattern NRI associates of Sujana Group (25%)
Tenaga Nasional Berhad, Malaysta (25%)
Deutche Babcock, Germany (25%)
Primary Fuel Petroleum Ol
Specific Fuel Naphtha
ACG 8 Point Criteria
MW Range 100-250 MW
Fuel Type Gas/Pectrolcum Oil
Company Type Jomt Venture
MoU/Competitive Bid International Competitive Bid
ACG Success Potential High
Fast Track/Non Fast Track Non Fast Track
State Tamil Nadu
Project Status
M EPC Contractor Deutche Babcock

M Equipment Supplier General Electric

M PPA
M rsaA

) Techno Economic Clearance
O In Principle Clearance

(NS

Legend

o Yo

T No
(W)
.- \

17 August 19

N V7
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TUTICORIN PROJECT COST AND TARIFF TIMELINES

Tanfl

3 September
'+ Project to cost Rs 320

j Crore
i

i

j 16 November

; » Project 1o cost Rs 350
i Crore

Project Cost

1995 1996 1997

1998

Puncorm Cost & Thsti210nat/) I Projct Profile _l. 22

Avia Consulting



Trogeot s to dovedop vsepan e jeity to fwilitate cond impots i the seenano of Knshnapatnam Port project bang delnyed ;

(
KRISHNAPATNAM PROJECT CVERVIEW o Z_

Location Project Details
] N Location Krnishnapatnam
Region Southern
5’ N B
- Project Type New IPP
r Project MW 520 MW (2 x 260 STs)
A Developer BBI Power Inc, USA
< Promoters with Besicorp International Power
[L r ‘Z equity paltern
z l" ‘
Z\,-y ) s Primary Fuel Coal
b e Speaific Fuel Coal
R
(j ~ District Nellore ACG 8 Point Criteria
MW Range 250 750 MW
Project Progress Fuel Type Coal
First PPA signed with APSEB on 24 November, 1994 but Company Type Foreign
with chinge in Government a revised PPA ts expected to be
signed MoU/Competitive Bid Competitive Bidding
Currently rencgotiations are in progress with the CEA for
revising the Progect Cost Renegotiations to take | 2 months ACG Success Potuntial Medum
I tnanenl Closure 1s expected to be achieved by December
Ist umit of the Project expected to be commussioned 30 I"ast Track/Non Fast Trach Non Fast Track
months 1ter the hinanaial closure
« EPC Contractor was finahzed by hidding route with 4 State Andhra Pradesh
companies partivipating— Black & Veatch, Hyundas,
Mitsubishi & S wgent Lundy (in 1ssociation with L&T & Project Status
Westinghouse) M EPC Contractor Black & Veaich
* Project 1s to be implemented under the Knishnapatnam B 0 Equpment Supplier Westing House (for
T8 schume M PPA turbines) & a Japanese
Developer plannmg a scparate jetty for col imports in case O ESA Co (Botlers) Lc.gcud_ (JJ
the development of the Krishnapatnam port preject 1s delayed M Techno Econonue Clearance B Ycs Py
M In Principle Clearance D No /4
— - - llX August |
SRt
& ‘\—/
Somee Nitomil Projeet Tok™ ACG Modcls & Datibases: ACG Analysis
o lmnpatmm Ohvonven/ 10001/ 1 Projeat Profilc 123 A it Con vl
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KRISHNAPATNAM PROJECT COST AND TARIFF TIMELINES

Taniff

Project Cost

Source Industry & Government Reports National Project Track™ ACG Models & Databases ACG Analysis
1 Projcct Profile 1 24

Boe g mam Cost O T adfi/i0001 /4

* Current Levehized Tanff=Rs 1 67/ Kwh (30 3 ears)
* Fixed Tanff = N/A

* Vanable Tanff = N/A

* Exchange Rate Assumplions = Rs 31 5 per USD

22 November 14 February

* Provisional Cost of the * » DPR vetted by APSEB

project estimated at Rs . and sent to CEA Cost tn

1 700 Crore : the region of Rs 2,184
Crore

Late 1997 ;

* Developer submuts DPR

to APSEB with a project

cost of Rs 2,221 2 Crore i
» Negotiations underway to |
bring down capital cost & |
thereafter PPA 1s to be I
finalized .

* CEA Approved Project Cost = Rs 1 901 crore
» Exchange Rate Assumptions = Rs 31 per USD

1995

1996

1997 1998 ]

Astar Consulting



Punch Power Project 1s close to achieving financial closure

PENCH PROJECT OVERVIEW

I ocation

District Chhindwara

Prop=ct Progress

* Ongnally project was to be promoted by Century Textile &
Industries Ltd, 1 B K Birla Group company which withdrew in
1994 following objections by CEA on the cost structure of the
project
* MoU signed with Soros Fund Management, USA on June 26,
1994

In Prmaple cle wance of CEA was obtained on 1 March, 1995
* PPA was signed with MPEB on 24 December, 1995

Coal s to sourced from Kanhan Coal fields of Western
Coalfields Limited

National Power UK which has been appointed the O&M
contrwtor 1s v take up 26% of the equity with Soros Fund
Management USA 1educing its equity to 53%

MPLEB has diawn up plans for the 270 Km Transmisston line
for evaica sing power from the project
* Project by been shorthisted for eserow cover o be provided
by the Madhya Pradesh Government

Source Nation f Project Tock™ ACG Models & Databases ACG Analysis

Project Detals
Location Chausara 1n Pench Valley
Region Western
Project Type New IPP
Project MW 500 MW (2 x 250 STs)
Developer Pench Power Company Ltd
Promoters with Soros Fund Management, USA (79%)
equity pattern Asea Brown Bovert (21%)
Primary Fuel Coal
Specific Fuel Coal
ACG 8 Pomnt Critena
MW Range 250 750 MW
Fuel Type Coal
Company Type Foreign
MoU/Competitive Bid MoU
ACQG Success Potential Medium
Iast Track/Non last Irack Non Fast I'rack
State Madhya Pradesh
Project Status
M EPC Contractor Asea Brown Bovert
M Equpment Supplier Asea Brown Bovert
M| PPA
Legend
O FSA ist-’c—n%- @)
M Techno Economic Clearance s AN
M In Principle Clearance [D No_] __@
[14 Scptember |
Wy
o L

Fonch Ovenvew /10001y
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S —

Asta Consuln



PENCH PROJECT CoOST AND TARIFF TIMELINES .

i 4 August
*e Levelised Tariff of Rs ¢
Taniffl 218 }
« Levehsed Tanff = Rs 2 17/Kwh
* Fixed Taniff = Rs | 4/Kwh
« Vanable Tanff = Rs 0 62/Kwh
1
4 August ,§ I May
; * Project to cost Rs 2,400 ' = Project to cost Rs
Crore 12,183Crore
3
Project Cost : 4 September f
, * Projecttocost Rs 2226 ¢
Crore %
i
i l » CEA Approved Project Cost = Rs 2 183 Cron.]
1995 1996 1997 1998 |

5 / Source Industry & Government Reports Natonal Project Track™, ACG Models & Databases, ACG Analysis
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Project 1s expecled to achieve financial closure as all major clearances have been obtained

SAMYANALLUR. PROJECT OVERVIEW

62

Location

District Madurar

Project Details
Location Samyanallur
Region Southern
Project Type New IPP Project
Project MW 106 MW
Developer Balaj1 Group

Promoters with

Balay1 Power Corporation (Pvt) Ltd

Project Progress

« Tam! Nadu government had given the go ahead for the
project in March 1997
* Balajt Power signed the Fuel Supply Agreement with
Indian Qil Corporatton tn December, 1997
* Project recerved TEC in February 1998
* PPA ws signed on May 21, 1998

Project has obtained most of the clearances
» Wartstla 1s the EPC & O&M contractor for the project
* CCA had ashed Balajt group to reduce the capital cost
of the power project

equity pattern {Balayt Group plans to off load some
portion of the equity to Wartsila)
Primary Fuel Petroleum Oil
Specific Fuel LSFO (Low Sulfur Fumnace O1l)
ACG B Point Criteria
MW Range 100-250 MW
Fuel Type Gas/Petroleum Ol
Company Type Jont Venture

MoU/Competitive Bid
ACG Success Potentia
Fast Track/Non Fast T
State

Project Status
M EPC Contracto

M Equipment Supplier

W PPA
M FSA

MoU

1 High

rack Non Fast Track
Taml Nadu

r Wartsila, Finland

Wartstla Finland

M Techno Economic Clearance
M In Principle Clearance

Legend
M Y
0O No

Soutce Nation il Projeet Trh™ ACG Modcls & Databases ACG Analysis

Babige Overview /10001 /0

I Project Profile 127
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__SAMYANALLUR' CoOST AND TARIFF TIMELINES Z_

: February 1998

| * Balaji expects to work out the
final tanff with TNEB and

formally sign the PPA

* Agreed tanff between Byt

and TNEB s applicable for {5

: years and extendable further for

Tanfl i two terms of five years cach

——enn

May 1998
* PPA for the progect signed

= Levehised fanff = Rs 3/Kwh

» Fixed Tanff = Rs | 6/Kwh

« Vanable Tanff = Rs 1 4/Kwh

» Exchange Rate = Rs 40 per US$

« 80% PLF over a pertod of 30 years

July 1997 | February 1998

* Project cost pegged at Rs 413 * « Project cost pegged at Rs 390
Crore : Crore

* CEA directs the promoters 10
bring down the project cost

Project Cost

* CEA Approved Project Cost = Rs 390 Crore
* Exchange Rate = Rs 40 per US$

1995 1996 1997 1998

Soutce Industry & Government Reports National Project Track™ ACG Models & Databases ACG Analysis
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Mangrol TPS promoted by GIPCL 1s expected to be commssioned in late 1998

MANGROL P_F}OJECT OVERVIEW

Location Project Detalls
Location Nant Naroli near Mangrol
Region Western
Project Type New IPP Project
Project MW 250 MW (2 x 125, STs)
Developer Guyarat Industries Power Company Ltd
Promoters with Guyarat State Finance Corporation (27%)
cquity pattern Gujarat Alkalies & Chemical Lid (19%)
Gujarat Blectncity Board (19%)
Petrofils (8%) & Public/Fls (27%)
Primary Fuel Coal
Specific Fuel Lignite
District Surat ACG 8 Point Criteria
MW Range 100-250 MW
Project Progress Fuel Type Coal
¢ Surat Lignite project involves installabon of 2 units of Company Type Indian
125 MW cach bascd on Circulatory Fluidized Bed
Combustion (CFBC) technology MoU/Competiive Bid MoU
* GIPCL has a tic up with Rhetnbraun Engincering of
Germany for the captive minng project ACG Success Potential High
* LPC contract has beun awarded to Bharat Heavy
Electricals Limited Fast Track/Non Fast Track Non Fast Track
* PPA for the project was signed 1n April 1997
* Approximately 85 90% of the civil work was State Guyarat
complected by 1997 end
* The project 15 expected (o be commussioned by the end Project Status
of 1998 M EPC Contractor BHEL
8 Equipment Supplier
W PPA
M FSA Legend
M Techno Economic Clearance | Yes
B In Prnciple Clearance 0O No

Sowmce National Project Irach™ ACG Models & Databases ACG Analysis

Manerol Overviow /10001 /ey 1 Projoct Pronle

129

18 August 1998
v Y7/
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Capinl cast of Mangrol prajuct 1s pegged at Rs 1 503 Crore

MANGROL COST AND TARIFF TIMELINES [ X

!
]
H
i
Tardf ' E
H
]
H
!
!
July 1996 | . July 1998
* Project Cost 1s approximately Rs ¢ * Progect Cost 1s approximately
1,600 Crore y Rs 1 503 Crore
« Turnkey contract valued at 375 : » Lignite mining contract
Crore : valued at Rs 315 Crore
Project Cost
i
H
i
- §
H
1
1995 1996 1997 1998

Souee Industry & (m\!unnmm Reports, National Projeet Track™, ACG Models & Databases, ACG Analysis
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SUMMARY OF SELECTED PROJECTS

Approximately 15 projects amounting to 8,800 MW have been selected according to the ACG selection criteria

/

Gas /
Petroleum
Ot 19%
Indian
12%
Foreign
23% Jomnt Venture
65% Fuel Type
Origmn of Developers
Medium
46% High Success Potential
54%
Compelilive Process of Selection
Bidding 20%

Type of Project

MolU
80% Fast Track

35%

Source Natronal Project Track™ ACG Mcthodology ACG Models & Databases, ACG Analysis

100-250 MW

Coal 81% 5%

Above 750 MW 251-750 MW
47% 48%
Gujarat
Capaaty (MW) Uttar Pradesh 34,
9%
’ Andhra Pra
Karpataka 21
1% N
Location
Maharashtra Tamul b
12% 15%
Madhya Ry wihwn 14%

Key Parameters Pradesh 13%

1 Note Projects have been shortltsted
according to the PPA and EPC contracl
status

Hence all projects have PPA or PPA's arc
under revision and all of them have EPC {
contractors finahized

Non-Fasl
Track 65%

1 Barsingsar Project has not finahsed EPC which might be improbal
as the TEC has been obtrined To confirm during primuy rese uch

Somumouy of Sclocted Poopc /10001280

10 Vo Comsnln



Cpital enst of M mgrol project 1s pegged at Rs 1 503 Crore

MANGROL COST AND TARIFF TIMELINES

Tanff

Project Cost

July 1996

*» Project Cosl ts approximately Rs
1,600 Crore

*« Turnkey contract valued at 375

Crore

July 1998

Project Cost 15 npproximlcly
Rs 1,503 Crore
» Lignite mining contract
valued at Rs 315 Crore

1995

1996

1997

1998

Sowree Industry & Government Reports National Project Track™ ACG Models & Databases, ACG Analysis

1 Project Prohile 130 At Comvuliing
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