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EXECUTIVE SUMMARY

The Bioenergy Systems and Technology Program (BST) of the
U.S5.4.I.D. Office of Energy, in cooperation with private industry
and U.S.A.I.D./Jakarta, carried out a prefeasibility study of
the prospects for the use of wood waste produced at Indonesian
forest product industry sites, especially plywood factories, to
substitute for diesel fuel for on-site power generation. Pre-
sently the industry uses diesel fuel for primary or supplementary
power generation at virtually all of its sites. In most cases
outside of Java chere is no local grid to provide power to the
industry. The wood waste, which can constitute as much as 50% of
the total raw lumber entering the factory, is either piled 1in
heaps and burned, used for landtill, or dumped in rivers and the
ocean. This waste constitutes a potential energy resource for
on-site power generation within the Indonesian wood products
industry, and eventually for rural electrification as well. Its
use as a fuel in generating power at plywood industry sites would

also mitigate the environmental consequences of its dumping.

There 1is a significant associated potential market for U.S.
industry to supply or provide equipment for small standardized
multi-megawatt integrated wood waste~fired power plants and
cogeneration plants to the Indonesian wood products industry.
Over the next ten years the total market for U.S. equipment
suppliers could be as high as $400 million. The technology is
well suited for private power initiatives by U.S./Indonesian
joint ventures that would build, own, and operate, and in some
cases, transfer this technology at Indonesian plywood industry

locations.

The use of wood waste power generation in Indonesia could address
important social and economic development goals as well as
benefit the Indonesian wood products industry directly. Wood
waste currently produced at Indonesian sawmills and plywood
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factories is sufficient to power some 1,000 MWe of distributed
small steam power plants.

The widespread use of this technology ultimately could provide
significant power for economic and social development on Indone-
sia's outer islands, establish new private sector initiatives for
the production, sale, installation, and maintenance of wood waste
power systems, increase the stability of the private wood pro-
ducts incastry, increase diesel fuel exports, and improve the en-
vironmental and health conditions of the plywood manufacturing

industry.

Environmental impacts® from possible future expansion of the In-
donesian plywood indu :ry are considered in this study. The
tropical forests of Kalimantan and of Brazil constitute the
World's last great virgin tropical rain forests. While the
Indonesian government hLas indicated that commercial forast
concessions in Kalimantan will not expand significantly over the
coming decade, the foreign exchange revenues of the Indonesian
forest products industry may foster reconsideration of this. Yet
reforestation in Indonesia can be difficult, and the BST staff
and consultants are exploring ways in which the proposed project
could be used to stimulate effective private sector participation

in sustainable forest management.

The work reported here indicates that even with the present 50%
subsidy of diesel fuel in Indonesia, small (ca. 2.5 - 3 MWe)
integrated standardized wood waste-fired power plants could be
economically attractive. Joint U.S./Indonesian private sector
initiatives could lead to establishment of an important new

industry in Indonesia. Several U.S. and Indonesian companies

4
* The proposed project would make use of wood waste presently
produced by the forest products industry; wood is far too
valuable in the form of exported products to be used in its
primary form as fuel.
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participated in this study and have indicated a strong interest
in establishing such an industry. This report provides an
overview of the possibilities.
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1. INTRODUCTION AND PROJECT OBJECTIVES

Introduction

The Bioenergy Systems and Technology Program (BST) of the
U.S5.A.I.D. Office of Energy (Vashington, DC), in cooperation with
U.S.A.I.D./Jakarta, and with private U.S. and Indonesian in-
dustry, carried out a prefeasibility study of the prospects for
the use of wood waste®* produced at Indonesian forest product
industry sites, especially plywood factories, to substitute for
diesel fuel for on-site power generation. This report presents
the results of that study. Presently the industry uses diesel
fuel for primary or supplementary power generation at virtually
all of its sites. I.1 most cases outside of Java there is no
local grid to provide power to the industry, necessitating the
use of captive power. In addition, the plywood industry requires
reliable power, so full backup generating capability is required

even when grid connections are available.

Wood waste, which represents up to 50% of the total raw lumber
entering a plywood factory, is typically piled in heaps and
burned, used for landfill, or dumped in rivers and the ocean.
This waste constitutes a rotential energy resource** for on-site
power generation within the Indonesian wood products industry.
Its use as a fuel in generating power at plywood industry sites

would mitigate the environmental consequences of its dumping.

* It must be emphasized that this project is considering only
the use of wood waste presently produced as an irevitable
byproduct of the forest products industry, and whose disposal
is presently a serious environmental liability.

*%  Wood waste generated by sawmills could eventually be used as
a fuel for rural electrification, but this has not been
examined in any detail in this study.



There is a significant potential market for U.S. industry to
supply or provide equipment for small (multi-megawatt) integrated
wood waste-fired power plants and cogeneration plants to the In-
donesian wood products industry. Over the next ten years the
total market for U.S. equipment suppliers could be as high as
$400 million. A major studyl! conducted for the Asiar Development
Bank in 1984/85 has confirmed the potential significance of this

market for Kalimantan, and by extension, for all of Indonesia.

The use of wood waste power generation in Indonesia addresses a
number of important social and economic development qgecals for
the country as well as benefit the Indonesian wood products
industry directly. The wood waste currently produced at In-
donesian sawmills and plywnod factories is sufficient to power
1,000 MWe of distributed small steam power plants for base- and
intermediate-load operation. Wood waste at the plywood plants
would be sufficient to support ca. 150 MWe of distributed captive
power which would be consumed entirely on site. Wood waste
produced at sawmills would be more difficult to use as a fuel for
power generation, but the resource could support ca. 800 MWe of
distributed capacity, most of which would not bo required for the
sawmills themselves. A separate study is requived to determine
the opportunities and requirements for using wood waste at saw-

mills for private power generation.

The initial step in introducing modular wood waste-fired genera-
tion technology would be to make use only of the wonod wastes
produced at che plywood plants, and exclusively for cn-site jpower
generation. In general there will be 1little or no additional
wood waste available for generating power for sale outside of the
plywood mills. Subsequently, if the wood waste produced at
sawmills can be mowilized at an attractive price, it may b2

pessible to provide excess power for rural electrification.



Some of the long-term consequences of the widespread use of this
technology in Indonesia could be:

° Provision of a significant level of electric power
for ecconomic and social cevelopment for Indonesia's
outer islands, especially on Kalimantan, Sumatera,
and Maluku, using wood wastes produced at sawmills;

° Establishment of new private sector initiatives for
the production, sale, installation, and maintenance
of wood waste steamnm power plants and cogeneration
systens;

° Increased stability and diversification of the
private wood products industry in Indonesia;

° Increased Indonesian exports of diesel fuel;

® Substantial reduction or elimination of the negative
environmental and health impacts related to present
wocd waste disposal practices of the plywood manufac-
turing industry.

Environmental impacts® from possible future expansion of tha In-
donesian plywood industry are considered in this study. The
tropical forests of Kalimantan and of Brazil constitute the
World's last great virgin tropical rain forests. While the
Indonesian governmert has indicated that* commercial forest
concessions in Kalimantan will not expand significantly over the
coming decade, the foreign exchange revenues of the Indonesian
forest products industry may foster reconsideration of this. Yet
reforestation in Indonesia can be difficult, and the BST staff
and consultants are exploring ways in which the propused project
could be used to stimulate effective private sector participation

in sustainable forest management.

* The proposed project would make use of wood waste presently
produced by the forest products industry; wood is far too
valuakle in the form of exported products to be used in its
primary form as fuel.



Project Concept

The purpose of this study is to determine the financial anc
commercial attractiveness of construction and operation of
standardized modular wood-fired power plants in the range of 2-
4 MWe in Indonesia. The market is sufficiently large to permit
replication of tne basic power generation units at several dozer
identified sites with an aggregate potential capacity of roughly

150 MWe of wood-fired power generation.

Preliminary financial analysis suggests that even under the
present conditions of highly subsidized diesel fuel prices such
installations are commercially attractive. Several alternative
approaches to introduction and commercial diffusion of the
technology are possible. One approach 1is for a U.S./Indonesian
joint venture firm to build, own, and operate such plants on-
site, using wood waste supplied under a long-term contract by the
plywood mill, as the fuel for modular power generation units. A
second apnroach is for one or more firms to buiid, operate, and
transfer these plants to those mills interested in ownership of
the power generation units. In both cases several financing
approaches ar  possible, including a mix of debt and equity
financing f1 .1 sources including the Asian Development Bank
(ADB), the International Finance Corporation (IFC), and the

private investment arm of U,S.A.I.D.

A major obstacle to the establishment of an ongoing private
business appears to be the relatively large up-front costs for
the design of the modular unit to be marketed. These costs can
only be recovered through the sale of multiple units. Prior to
the establishment of an ongoing private business activity to
build such facilities, a fully commercial demonstration of the
technology may be reguired to demonstrate to all participants
that the concept is technically, economically, financially, and

institutionally feasible in Indonesia.
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Phase I Objectives and Approach

The goal of Phase I was to complete a preliminary market, techni-
cal, economic, and institutional assessment for wood waste-fired
power generation and cogeneration facilities within the Indone-~

sian forest products industry.

The specific objectives®* of this phase were the following:

1. Determine the market for wood waste power systems in
Indonesia, and establish a technical overview of
typical plywood manufacturing facilities in the
country,

2. Establish prelimina:y market-based technical, econo-
mic, and financial criteria for the technology,

3. Determine the likely range of costs of suitable wood
waste-powered electric generation svetenms,

4. Review the status of wood-waste steam and power
generation within the Indonesian forest products
industry,

5. Conduct a preliminary site identification study
(through field visits), and

6. Conduct a preliminary project financial analysis for
a specific wood waste-power ¢generation concept
applicable to the Indonesian plywood industry

* See the initial project document "Small Power Systems for
Economic Development in Rural Indcnesia: New Opportunities
for the Private Sector" (May 1987) for greater discussicn of
the Phase I objectives and approach.,
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Initial Results - Project Economics

The analysis®* reported here suggests (7ables 1-2, 2-3 and Figure
1-1) that even with the present 50% subsidy of diesel fuel in In-
donesia a 2.5 MWe wood waste-fired power plant would be fully
paid for in six years or less, with a 25% return on equity.
This return would be earned by just the savings in diesel fuel
costs, assuming that the wood waste is available at no cost for
use as fuel. If the operation and mazintenance costs and cshort
life of diesel generators are included in the analysis, the
effective payback *ime becomes even shorter. If the Indonesian
government were to phase out the present diesel fuel subsidies
over a five-year per.od (startingy in 1990 - the projected first
year of plant operation), the payback time would decrease to

three years and the return on equity would be 60%.

Iii the U.S. a project using conventional technology and generat-
ing a 25% return on equity would have little trouble attracting
investors. However, financial conditions in Indonresia dictate
short payback periods (often two years or less) and high rates of
return (well over 25%), Attracting financing fer the initial
wood waste power plants in Indonesia will require some incentives
and guarantees beyond those typically iequired in the U.S. These
additicnal measures can be provided through careful structuring
of the financing arrangements, and will be explered in detail

during the project feasibility analysis stage.

* These figures are preliminary and indicative; a detailed In-
donesia-specific yproject financial analysis will be required
using current data, as part of a full feasibility study.
This preliminary assessment was conducted in order to deter-
mine the general financial characteristics of the project
based on information available to S&T/EY at the time of the
analysis.



Table 1-1

FINANCIAL SENSITIVITY ANALYSIS

DIESEL PRICE WOOD WASTE PRICE® PAYBACK TIME!l RETURN ON

n

($/Liter) ($/ton) (Years) EQUITY2
0.13 5.433 12.5 12.9 %
0.13 0.00 6.25 25.2 %
0.26 5.433 1.25 > 100 %
0.26 0.00 1.0 > 100 %
5  Subsidy Phaseout? 5.433 4.25 44.3 %
Subsidy Phaseout? 0.CO 3.0 60.7 %
On equity,

Pre-tax internal rate of return on equity.
Eguivalent to $3.00/m3 of green wood (23% moisture content).

Present 50% subsidy phased out linearly over a 5-year period
beginning in 199%0.

It is assumed that all of the wocd waste could be sold at
this vrice. In practice only 5 - 30% of the wood waste is
sold for firewooda and as scrap for building huts.



Figure 1-1

PAYBACK TIME FOR AN INVESTMENT IN
WOOD WASTE-POWER GENERATION SYSTEMS
IN INDONESIA*
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The six fuel price scenarios shown are defined in Table 1-2

and discussed further in Section 5
Financing)
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Figure 1-2

RETURN ON EQUITY FOR AN INVESTMENT IN
WOOD WASTE-POWLR GENERATION SYSTEMS
IN INDONESIA*

140 INDONESIAN WOOD WASTE
. POWER GENERATION
% RETURN RETURN ON EQUITY
120 -
>100% >100%
100 — S
80 4
60
40 \ \
25.2% N N\
0 %; } NI t f s &\\Q\\\:\\\ .
Low Diesal Low Diesel High Diesel High Diesel Subsidy Out Subsidy Out
High Wood Free Wood High Wcad Free Wood High Wood Free Wood

FUEL PRICE

* The six fuel price scenarios shown are defined in Table 1-2
and discussed further in Section 5 (Project Economics and
Financing)



Phase I Pre-investment Results

The results of this study are based largely on site visits made
by Dr. Jezek to 28 plywood plants in 21 compiexes on Java,
Kalimantan, and Maluku during June and July 1987. Subsequent to
Dr. Jezek's return to the U.S. a preliminary project financial
analysis was conducted by the team (Jezek, Weingart, and Morris)

for one cof the proposed wood waste power plant configurations.

During the Indonesian visits, technical, operational, and finan-
cial data were collected for these facilities, as was key market
information. These data include some indicative site-specific
information on energy balances and wood balances for individual

plants.

A total of 48 MWe of potential wood waste-fired generation capa-
city was identified at the plywood plants visited. The displace-
mant of diesel fuel by wood waste-fired plants at these plants
would be 68 millien liters/year with potential foreign exchange

export earnings of $12 million (1977%).

On the basis of tihe site visits a preliminary set of technical

and economic requirements for wood waste-fired power plants
suitable for the Indonesian plywood industry was established
using the technical data obtained for the plywood plants.
Technical data compiled include the on-site power generation
capacity (MWe), electricity production (kWhe/month), and steam
production requirements for each of the plants, as well as the

quantities of wood waste generated and consumed on site.

These data indicate that pre-packaged wood waste~based power
generation systems in the range of 2 - 3 MWe ("standard plants")
are well suited for most of the plywood plants, and that suffi-
cient wood waste is available to provide electricity and steam at

levels above those currently required by these plants. Since all

- 10 -



of the plywood plants are located* either on the coast or on a
river, the boiler assembly and skid-mounted turbine generator
system can be shipped via barge to the site. The boiler is then
field-erected with other vplant subsystems installed as pre-built

modules.

The predesigned plant could be offered by an U.S./Indonesian
joint venture supplier on a packaged "turnkey" (installed and
fully operational) basis. The same supplier could also provide
plant operation and maintenance services or train operators to
run the plant and assist in trouble shooting, completing repairs,
obtaining spare parts, otc. Although definitive cost estimates
were not available rrom vendors, sreliminary estimates indicate

an installed turnkey cauipnent coct of approximately $2.4 million

for 2.5 MWe ($960/kWe) of wood waste-fired power generation,
including the (waste wocd) fuel handling and storage facilities.
More definitive cost estimates for the boiler and power genera-
tion subsystems must be obtained during a more detailed feasibil-

ity study.

Total fully burdened vroject costs are projected conservatively

to be as much as $4 million (see Section 5 for details). This
latter figure was used in this study for +the pre-investment
financial analysis. Feasibiiity studies for specific plants will
be required to develop a more definitive set of capital and
operating cost estinates through vendor quotations, and to
establish the specific set ci relevant financial parameters. The
latter will be estabiished through meetings with Indonesian
plywood plant owners, government oZficials, and potential local
lenders and investors, as well as with representatives of the
ADB, the World Bank, the IFC, and other potential lenders and
investors.

* Logs are delivered to the plywood factories as rafts or by
rafts, barges, or coastal freighters. Similarly the finished
plywood is transported by ship since much of it is exported.

_.ll_



The present use of on-site diesel power and steam power equipment
was determined for the 28 plants visited (see Section 2). During
discussions held bhoth in Jakarta and at the plant sites, plant
owners and operators indicated strong interest in displacing

diesel fuel with wood waste technology, but a clear demonstra-

tion of technical, economic, and financial feasibility is re-

quired before they will invest in this technology.* Successful

design, fabrication, installation, and operation of a wood waste-
fired power plant using off-the-shelf components and available
technology (e.g. for koiler fabrication) will be required to pave

the way for widespread use of this technology in Indonesia.

Results of Phase I Pre-Investment Financial Analysis

A preliminary pro forma project financial analysis was conducted
by the team to make explicit the technical, economic, and finan-
cial conditions under which this technology will be attractive to
Indonesian plywood plant owners. This aAnalysis (Section 5)
calculates the payback time and rate of return on equity for a
plant financed by a combination of plant owner equity and exter-
nal debt financing.

This pre-investment analysis provides the framework for future
discussions with potential investors, lenders, and equipment
vendors that may result in the first installation of the packaged
system.

The existing wood waste-powered plants in Indonesia are old,
transplanted units not representative of current technology,
and therefore are not useful in helping investors or lenders

evaluate the risks and benefits of the proposed modular
technology.

_12_



Phase I has established that:
® A substantial market for wood waste power generation technol=-
ogy exists at Indonesian plywood factories,

° Under highly conservative technical and economic assumptions,
the return on equity and payback time are attractive for some
project development scenarios,

© Many pl+wood plant owners have expressed a strong interest in
havinc wood waste-powered generation units, but

® To make iInvestment decisions and to lower the risks of
investment, plywood plant owners require authoritative
information for these units including:
- Installed capital costs
- Projected operation and maintenance costs,
- Maintenance requirements relative to present operations
- After-tax rate of return on equity
- Financial payback time
- Equipment performance and plant life
- Indonesian gecvernment policy regarding wood waste-based
captive power, both independent and grid-connected

- PLN interest in or opposition to the commercial diffusion
of the wcod waste-based power generation technology in
Indonesia

- Readiness of commercial and multi-lateral development
banks, and other institutions, to take debt and equity
positions in such a project

Based on the results of the Phase I prefeasibility assessment, it
is recommended that an initial plant be developed to catalyze a
new U.S./Indonesian private sector initiative in Indonesia that
would make this technology available to the Indonesian wood
products industry. This would be preceeded by a project feasi-

bility arnalysis.



Phase II Feasibility Study Obijectives

Second phase feasibility studies are required to

Establish the detailed engineering specifications and cost
breakdown for the wood waste-fired power plant systems,

identify the most suitable locations (specific sites) for the
first plants,

conduct detailed technical, econoric, and financial project
feasibility analysis,

determins the potential environme- .al benefits and liabili-
ties associated with the proposed .roject and with subsequent
broad commercial application of the wood waste pover genera-
tion technology in Indonesia,

determine the extent to which private sector involvement in
on-site power generation can assist in enhanced forest
management in Indonesia,

meet with U.S. and Indonesian developers to determine their
interest in and requirements for participation in the pro-
posed project, and

prepare the necessary financing arrangements for the first
plant.

The broad objective of the Phase II studies is the identification

of bankakle wood waste power generation projectc. The specific

Phase II objectives are:

Determine the maximum acceptable capital and operating costs
for these power plants to be economically justified

Identify the qualified equipment suppliers (turbines, gener-
ators, condenser, water treatment, etc.)

Determine the specific plant costs for predetermined plant
coenfigurations and sizes

Establish the detailed technical and financial feasibility of
projects at specific plants with identified U.S. and In-
donesian participants

Establish the overall viability of this project in consulta-
tion with potential plant owners

- 14 -~



The first plant(s) installed will demonstrate technical and
economic performance to potential owners, investors, lenders, and
others, thereby reducing the perceived risks of investing in wood

waste-power generation technology.

- 15 -



2. MARKET ASSESSMENT

The Forest Prcducts Industry in Indonesia

In recent years about 235 millior cubic meters (m3) of logs have
been produced? annually in Indonesia. For 1987/88 the log pro-
duction 1is projected to be 37 million m3, of which 65% (24
million m3) will be processed by sawmills and 35% (13 million m3)
will be used for plywood production. The Indonesian forest
products industry is an important source of foreign exchange. 1In
1985 the export earnings from plywood were $811 million. Over
3.8 million m? of plywood were exported in a year in which both

price and demand for piywood were depressed.

Under a recent decisisn of the Government of Indonesia and the
Indonesian Wood Panel Associaticn, no permits will be issued in
the near future for new plywood plants. Thus the current produc-
tion capacity of approximately 7 million cubic meters per vyear
will be held constant. The concessicn holders claim3 that they
have sufficient concession holdings to sustain this level of
preduction for at 1least 20 years. The extent to which this
activity compromises the size and quality of tropical forest

holdings in Indonesia is being explored.

Until the early 1970s Indonesian wood exports were primarily in
the form of raw logs. In May 1981 a Government decree clamped a
quota on log exports at about 25% of total production, and these
exports have practically been eliminated. Another Government
regulation requirsd that logging companies build integrated wood
industries. These policies were aimed at increasing the value
added in the Indonesian economy from the forest products in-

dustry.

Consequently the logging industry rapidly expanded to production
and export of wood products, primarily sawn timber and plywood.

._.16_



Today there are 115 plywood factories and integrated wood product
plants in Indonesia. The majority of the timber -omes from
Kalimantan, with plywood plants in Java, Kalimantan, Sumatera,

and Maluku.

The Indonesian plywood industry started in 1973 and has been
growing steadily since then. In 1973 there were two plywood
mills with a total production of 19,000 m°3. By 1980 there were
29 mills with a combined output of slightly over 1 million m3.
In 1985 total plywcod production reached almost 5 million m3, 80%
of which was exported. in 1987 plywood production is expected to

reach 7 million m°?.

Some projectiors indicate that this may be a sustainable in-

dustry, providing effective reforestation and forest management

can be implemented. All of the plywood plants have logging
concessions with & life span of 20 yoars or more. The industry
s now beginning to diversify. Under the leadership of the

directors of the Wood Panel Association, thne industry is starting
te produce high value products including paper overlay, paneling,

moldings, and furniture.

Electricity Use in the Indonesian Plywood Industry

The on-site consumption of electricity 1is significant in this
industry. The total electricity demand for plywood factories in
Indonesia 1is 126 MWe. About 100 MWe 1is supplied by diesel
generators, with the balance provided by PLN or DYy on-site steam
turbine generators. Total on-site diesel-based electricity
production is approximately 728,000 MW-hr per year. The associa-
ted diesel fuel costs $34 million per year at the presently sub-
sidized price of $0.13/liter. At the world market price of
$0.26/1liter, annual fuel costs would be $62 million. The cost of

replacing 100 MWe of diesel capacity with wood waste-fired steam
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power plants is estimated to be on the order of $60 - $100 mil-
lion.

Present and Potential On-Site Use of Wood Wastes

At present 80% of Indonesian plywood factories use diesel genera-
tors to produce their electricity. Only 20% use wood wastes to
produce electricity. However, all Indonesian plywood plants use
wood wastes to generate process steam for dryers and hot presses.

This industry requires extremely reliable electric power. The

factories operate arcund the clock 6 days a week, and a power
failure of less than five wminutes can seriously damage the plates
in a hot press. Power interruption of as little as three min-

utes will ruin any plywood in the presses at the time.

Indonssian plywood mills have an average recovery rate (fraction
of logs ending up as finished product) of 52%. The balance of
the wood (about 3 million w3 annually) ends up as waste. The
total wood wastes generazted by the plywood mills are sutficient
to operate 200 MWe at a 70% annual average capacity factor. This

is twice the present installed diesel generator capacity of the

industry.
Sawmills generate an additional 12 - 14 million cubic meters of
wood waste annually. This is sufficient to generate 8097 MWe at

70% annual capacity factor. However there is relatively little
electricity demand at sawmills compared with plywood mills, and
virtually none of the sawmills require process steam. This wood
waste eventually could be a significant resource for rural elec-
trification on the outer islands, and support the Government of

Indonesia's transmigration program.

The present focus of this project is displacement of diesel fuel
now used for power generation with waste wood, to satisfy in-

blant electricity demand. Once the wosd waste power generation
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industry is well established, use of this technology for produc-
tion of electricity for rural electrification could becope a rou-

tine activity of PIN and/or private power generation companies.

Plvwood Plant Characteristics

Plywoed plants are located in sparsely populated areas. Thiey
appear in clusters of ten or more plants located along a stretch
of river or coastline. Routine access to the majority of the

plants is by boat. On Java the plants can be reached by road.

The typical Indonesian plywood plant is a sprawling complex
employing several thousand workers who work and live at the site.
The largest plant in the country has 7,500 employees. Each plant
has a sawmill and typically three plywood rroduction lines. The
plants operate 24 hours per day, 6 days per week, with employees

working 12-hour sifts.

In addition to the plywood production facilities, there are
extensive housing facilities. Most of the employees reside on
site in housing prov_ded by the companies. Moreover all of the

meals are provided in company cafeterias.

Most of the plants are 6 - 7 years old, and were installed soon
after the government prohibited the export of raw logs in 1981.
At that time anyone who held a logging concession in Indonesia
had to install a sawmill and/or plywocd operation. Diesel
generators were universally chosen for electricity production
since they were the most readily availaidle and diesel fuel was

(and still is) subsidized.



3. SITE VISITS
Introduction

Site visits were conducted by Dr. Jezek in June and July 1987 to
collect field data and to talk with plywcod plant owners and
operators. He visited 28 plants in 21 corolexes on Java, Kali-
mantan, and Maluku. Through these visits Dr. Jezek was abla to
develop site-specific data including approximate plant wood and
energy balances. A potential for 48 MWe of wood waste-fired
gerieration capacity was identified at the 28 plants.

Because of the proprietary nature of some of the information
gathered, the data develcped during the site visits are presented
with the plywood plants identified only by a number. The data
were developed with the aid of a questionnaire (Figure 3-1)
developed by Dr. Jezek and filled out in consultation with plant

owners and operators.

The questionnaire was distributed to the plant owners prior to
the site visits. During the site visits, a meeting was held with
the plant manager, chief boiler engineer, and chief electrical
engineer. In some instances a maintenance supervisor was also
available for discussions. The questionnaires were completed at

these meetings, and the data were validated or corrected.

Very few plants actually measure the wood waste fuel input to
their boilers. 1In all instances the stean production data shown
below represent a best guess or at best an estimate. These data
are the best that can be obtained at this time, but are suffi-

. . . * .
Clent for a preliminary™ assessment of on-site steam demand.

* Steam production may have to be measured at the candidate
sites to permit proper sizing and design of the boiler
system.
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After the office discussion, there was a tour of the plant during
which supplemental information was oktained and previcusly sup-
plied data were verified or corrected. After the plant tour
there was a subsequent offi~ze discussion on the status of plant
oreration. Issues discussed included operational problems, any
previous consideratiorn given to installation of steam turbines,
and the view of the staff regarding the future possibility of

using wood waste fired boilers and steam turbines.

With several of the groups there was a follow-up visit with their
headquarter ofrices in Jakarta to discuss financial and commer-
cial issues that would impact the proposed project. In par-
ticular, the criteria for project viablity from the perspective

of the plant owners were discussed.

Interest of Plywood Plant Owners in the Technology

In general, the plant owners expressed strong interest® in the
possible use of wood waste for power generation. This concept
was clearly not new to them, and several plant owners were
entertaining offers from Europsan and Knrean suppliers to provide

equipment for on-site power generation using wood waste.

Based on the plant visits it was clear that almost all of the
plywood plants have moderate to severe difficulties in operating
their steam production and power generaticn systems. It appears
that the plant owners would be very interested in the possibility
of a third party organization taking these problems off their
hands, since their principal business is production and sale of

plywood products, not the production of electricity and steanm.

* This reflects discussion held in Indonesia in mid-1987. A
current (mid-1988) assessment of the interests of Indonesian
wood product industry leaders in the proposed project area is
required.
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Indonesian plywood plant owners and operators typically have
nei ser *he technical background nor the interest in operating
power <eneration and steam generation systems. Therefore it
could be very attractive to them to purchase power generation and
cogeneration systems on a package basis that would include the

subsequent operation and maintenance of the systems.

An alternative approach would be a leasing arrangement in which a
company would 1install, operate, and maintain the wood waste
powered facilities on a contract Lasis. They would also remove,
refurbish, and sell some of the presant on-site diesel generators
to reduce the ov.rall cost of the installation. One of the Tasks
of any Phase II s*udies will be to explore these alternative

arrandgements in detail.



Figure 3-1
QUESTIUNNAIRE FOR WOOD PRODUCT PLANTS
Plant Name:
Plant Location/Address:
Installed Capacity Input (CM/month):

Electric Generating Capacity:
(List units - manufacturer, model, kW capacity, year in-
stalled, purchased new cr used)

The following data should be provided as average per month or for
1l year (12 months)

Hours plant in operaticn:
Lumber Output:
Product Output:

Sawn Timber:

Plywood:

Blockboard:

Other Products:

Woodwaste Produced:

Woodwaste in Cu. M. used for
Generating Electricity:
Generating Process Steam:
Other Purposes - Describe:

Electricity Produced (kWh per month or year) :
Electricity Demand - Plant:

Diesel Fuel Consumed (liters):

Diesel Fuel Cost per Year:

Cost of Electricity (if available):
Electricity Sold (kWh):

Process Steam Production
Boiler Manufacturer and Model:
Date of Installation:
Rating - Pressure:
Temperature:
Steam Production (tons/hour):
Fuel (woodwaste) Consumption:
Average Operation (hours per month or year):

Process Steam requirements
Pressure:
Temperature:
Volume (tons/hour):



Plant Operation and Wood Processing Data

Data on plant operation and wood processing were developed for 21
wood product facilities in Java, Kalimantan, and Maluku. Four
complexes in Java, two in Maluku, and fifteen in Kalimantan were

visited. The following technical data were obtained:

) Plant operating hours per month

e Log input in thousands of cubic meters per month (103 m3/mo)

° Plywood, biock board, and sawn timber production (lO3 m3/mo)

° Total wood waste produced on site (lO3 m3/month)

e Wood waste used for steam generation (103 m3/month)

° Wood waste available for power generation and for additional
steam production (10° m3/month)

These data are summarized in Table 3-1. They represent an aver-

age for conditions typical of the second half of 1986 and first
half of 1987. The data show that the plants are operated from 6
to 6-1/2 days per week, 24 hours per day (two 12-hour shifts per
day) . The rate of wood consumption for processing ranges from
12,000 to 100,000 m3 per month. Plywood production ranges from
4,000 to 40,000 > per month.

Only three of the 21 complexes visited produced block board
(plywood with the core consisting of wood strips rather than
veneer) ., Fourteen of the plants also produce sawn timber. In

all cases the production is dominated by plywood.

The average recovery rate of plywood factories in Indonesia is
52% (i.e. 48% of all wood coming into the plant ends up as
waste). The actual recovery rate for the various plants visited
is 0.54 +,~ 0.1.



Table 3-1

WOOD CONSUMPTION AND WASTE IN
INDONESIAN PLYWOOD FACTORIES

-------- OUTPUT  -------- socmeceseces WASTE ---veeec---
PLANT HOURS/ LOGS PLYWOOD  BLOCK SAWN
MONTH CINPUT) BOARD TIMBER TOTAL USED REMAINING
1 624 100 40 3 10 47 29 18
2 600 13.4 5 0.4 2 6 3.6
3 620 50 19.7 7.7 4.2 14.5
4 600 13 6 0.4 6
5 590 37 07 18 ALl
6 550 12 6 0.7 5.3 2
7 688 16 8.5 0.3 5.3 2
8 600 7.8 4.5 2
9 600 15 9 6.7
10 580 13 4 2.5 6.5
1 580 13 4 2.5 6.5
12 580 13 4 2.5 6.5
13 620 17.5 6 2.2 7.4
14 600 12 7 4.5
15 600 19 9.6 9 6.4
16 6C0 15 6.2 1.2 6.3
17 624 31 18 15
18 594 24 9.5 2 7.7 6.9
19 62u 26 10 0.4 15.6
20 672 49 21 6 22
21 13.5 8 5.5 5.5

Source: P. Jezek tour of Indonesian plywocd plants (1987)



Plywood Plant Electricity Production and Consumption

Preliminary data (Table 3-2) for the production and consumption
of electricity at the plants visited werec assenbled using the on-

site interviews and the results of the distribution of the

questioners. The data developed for each plant site include:
® Installed diesel generation capacity (MWe)
° Installad steam turbine generator capacity (MWe)
® PLN connection (MVA)
o Peak Demand (MWe)
) Electricity consumption (MWhe per mcnth)
° Diesel fuel consumption for power generation only

(10~ liters/month)

° Average monthly fuel expenditures (thousands of U.S.
dollars equivalent)

The detailed data for on-site power eguipment, both diesel and
steam turbine systems, are shown in Table 3-3. Diesel generator
units range in size from 200 to 3,000 KVA. Steam turbine genera-
tors range from 2.2 MWe to 6.8 MWe. Typical plant electric power
demand ranges from 1 MWe to 11 MWe, with most of the plants in
the range of 2 - 5 UWe.

Plywood Plant Process Steam Production and Consumption

Data (Table 3-4) were obtained for steam production and consump-
tion. Steam conditions (temperature and pressure) were deter-
mined for 12 of the facilities together with steam demand
(tons/hour) and total boiler production capacity. Table 3-5
provides information on the nare, model, capacity, and number of
boiler units for each of the sites visited. With few excepticns,

the boilers are rated at 30 tons/hour.
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Table 3-2

POWER GENERATION AND ELECTRICITY CONSUMPTION IN
INDONESIAN PLYWOOD FACTORIES

INSTALLED CAPACITY (MWe)

DIESEL FUEL COST
PLANT DIESEL STEAM PLN DEMAND FUEL ($'000/MO)
Mwne Mz {'60C L/MO)

1 9.4 -—- 7.9 3,818 11.0 760 138
2 4.0% - 2.8 1,164 - 47
3 5.4 -—- 2.8 2,540 7.1 756 92
4 3.3 - ——- 780 1.5 232 28
5 4.0 6.0 -=-=- 2,725 4.7 ——-- N/A
6 2.8 -—- - 730 2.0 220 31
7 4.4 - ---= 1,210 2.4 360 44
8 2.6 —-——= —— 580 1.0 180 24
9 0.45 2.5 —-—— 00 1.5 -—- -
10 -— 6.8 -—- 2,200 -—— -——
11 -—- 6.8 -=-=- 2,200 —-——- —
12 -—- 2.5 —-——-
13 0.54 2.0 === 1,200 2.2 28 4
14 3.6 -—- --=- 1,600 1.8 474 58
15 3.2 -—- -——- N/A 2.2 367 47
16 3.9 -—- - 810 1.8 195 24
17 6.4 -— 1.4 2,500 7.2 600 72
18 4.0 2.2 -== 1,480 2.7 400 52
19 6.4 -~ -—- 2.4
20 12.7 —-——- ~== 2,950 5.4 787 115
21 4.1 -—- === 1,500 2.7 345 44




Table 3-3

POWER GENERATION EQUIPMENT AT
INDONFSIAN PLYWOOD FACTORIES

DIESEL GENERATORS STEAM TURBINE GENERATORS
Total
Plant Make Units Capacity Make Capacity
1 * 9 1,300 KvA
2 * 5 800 kWe
3 rnuston 3 1,700 kWe
4 Yanmar 4 1,000 KvA
1 200 XVA
5 Cat 4 750 KVA
Yanmar 3 700 KVA
Shinko 5,000 kWe
6 Cat 4 700 kWe
7 Deutz 5 1,230 KVA
1 650 KVA
8 Yanmar 3 700 KVA
Mercedes Benz 1 312 KVaA
9 * 2 225 kWe
2,500 kWe
190 - GE 6,800 kwWe
11 GE 6,800 kWe
12 GE 2,500 kWe
13 Cat 4 180 kWe
Shinko 2,500 kva
14 Avk 7 646 KVA
15 Yanmar 4 1,000 Kva
16 Yanmar 3 1,000 KvA
Cat 3 625 KVA
17 * 8 1,000 Kva
18 Yanmar 4 1,000 KvA
AEG 4 240 Kva
Blohm & Voss 2,200 kWe
19 Yanmar 4 1,000 Kva
20 Niigata 5 3,000 Kva
1 925 KVA
21 Avk 5 590 KVA
Avk 1 1,000 Kva
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Table 3-4

PROCESS STEAM PRODUCTION AND USE AT
INDONESIAN PLYWOOD FACTORIES

Boiler
Plant Prod Lines Pressure Temp Demand Prod Cap
Kg/cm? Oc In T/hr In T/hr

1 18 15 157-180 137
2 3 9-10 180 15-17 30
3 5 8 169 60
4 3 15 160 17.5 25
5 7 85
6 3 15 180 25
7 3 15-18 150-175 24 30
8 2 15 190 10
9 3 15 30
10 3 50
11 3 50
12 3 30
13 3 30
i4 3 12 180 25 55
15 3 12 160 20 40
16 2.5 13 187 12-16 25
17 6 17 160

18 3 19 17 40
19 6 10-12 7C
20 12 7- 8 170-180 30 120
21 3 12 16-20 45
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Table 3-5

BOILERS INSTALLED AT
INDONESIAN PLYWOOD FACTORIES

Plant Make Mcdel Units T/hr Kg/cm? Notes
1 Shimizu 2 20
Shimizu 1 27
Takuma 2 20
Daelim 1 30
2 Takuma N&5G6 1 30 17
3 Weiss 3 20 28
Taiwan 1 10 8
1 3 (Fuel 0il)
4 Takuma N750 1 25 19
5 Takuma N1600 1 60 35 385°cC
Takuma 1 25
6 Korea 1 15 15
Korea 1 10 15
7 Takuma N9QO 1 30 21
8 Takuma N600 1 1v 19
9 Takuma N1100 1 30 30 380°C
10 Kipper & Sons 1 50 34
11 Kipper & Sons 1 50 34
12 Takuma N900s 1 30 34
13 Takuma N900 1 30 30 350°C
Takuma 1 20 (will add)
14 ChuanLi Tw250 1 30
ChuanLi 1 25 20
15 ChnanLi 1 25 18
ChuanLi 1 15 18
16 Han Kook N2500 1 25 18
17 Takuma 1
Std Fasel 2 15* 19 (super heated
18 CruanLi 2 20 19 water)
19 Takuma N1100 1 40 19
Takuma N9GCO 1 30 21
20 Han Kock 3 30 18
Han Kook 1 30 (diesel fuel)
21 Takuma N90O0 1 30 19
Takuma 1 15
ChuanlLi 1 8

*mill kcal/hr
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Because the steam is used primarily for Arying and hot presces,
the steam pressure is low (i2 - 15 kq/cm2). The average peak
electricity demand for plywood production is 70 kWhe/m3 of
plywoecd produced.

Conclusions

The data developed during the prefeasibility assessment are
indicative of the more detailed information that will havs to be
assembled and analyzed during the feasibility study. However,
the preliminary data support the conclusions that an integrated
3 MWe standardized wood wasce power plant would be very suitable

for the needs of the Indonesian plywood industry.
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4. TECHNOLOGY REQUIREMENTS AND RECOMMENDATIONS

This study has been conducted from a market-driven rather than

technology-oriented perspective, This means that the market and
business environment (i.e. Indonesiazn plywood industry) will
determine the requirements that any new technology for on-site
power generation wust meet in order to be attractive as an
investaent by the industry. Some of the major considerations are

summar lzed boalow.

Wood Waste Fuel Characterization

During the initial project development, it is anticipated that
the woeod waste available as fuel ot the selected candidate sites
can be analyzed by the LSDE Combustion Research Laboratory near
Jakarta. The energy content of the wood waste typical of In-
donesian plywood factories is 6,600 Btu/lb. The average moisture
content of the wood waste that is used as fuel in the stean

boilers is 23%.

Technology Reguirements

A principal objective of initial project development will be to
identify the most effective way to package available and proven
off-the-sh21f hardware tc best reet the requirements and con-
straints of the Indoresi:n pPlywood industry. An integrated
predesiqgned standardized hardware package using available off-
the-shelf technology presently appears to be the most appropriate
approach to penetrating the identified markets in Indonesia.
Emphasis should be placed on designs that zan minimize capital
costs, assure simplicity of operation, and provide opportunities
for local employment. 1his package would incorporate existing
off-the-shelf equipment that cun be shop-assembled into skid-

mounted mrdules, to minimize the requirements for skilied labor
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at the site. This technology is expected to exhibit ease of
operation, low operation and maintenance costs, and attractive

environmental characteristics.

Compared with conventional architect/engineering approaches to

on-site powar plant design, this modular approach can:

Minimize costs
Shorten implementation schedules

Assure in-factory quality control

Permit standardization of the module design and
assembly

o Permit the manufacturing and assembly processes to
benefit from industrial learning curve effects

Specific technical requirements fo.- the steam turirines and wood
wiste boilers have been identified. Based on the field ckserva--
tions of Phase I, the peak demand in the plywood factories/in-
tegrated complexes ranged from 2 MWe to about 11 MWe. Based on
the preliminary investigations carried out during tlie prefeasibi-
lity study, it appeavs that a 3 MWe net turbine~-generator may be
the most suitable size for Tndonesian plywood plants. This
issue of the optimum size will be further explored during devel-

opment ¢f the initial piant.

cteam Turbines

The suitability of several types of U.S.-manufactured steam
turbines will be evaluated in detail during the feasibility

study. These turbine designs include:

® straight condensing turbines
° steam extraction turbines
© back-pressure turbines
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The turbine technology will be evaluated with the understanding
that electricity and process steam are required in these plants
at the same time. Based on efficiency considerations, back
pressure or extraction turbines appear most suitable. However,
considerations of capital cost and operating complexity may favor
the simplest equipment in the initial plants, e.g. straight

condensing turbines.

Boiler Requirements and Fabrication

During the prefeasibility study, no engineering analysis was
conducted. However, relevant preliminary engineering estimates
were made to determine the sultability of the proposed technology
for applications in the Indonesian wood products industry. At
the plants that use steam turbines, on-site 1inspection during
Phase I indicates that 12.1 - 12.2 lbs/steam are required to
generate 1 kWhe and one pound of wood chips produces about 4.5
lbs of steam at a pressure of 34 kg/cm?,

During the feasibility study, the required steam flows will be
established for each type of turbine under consideration. These
data will be provided to a boiler manufacturer, and the boiler
design and pricing will be completed by them. Babcock and Wilcox
Indonesia, (BWI) currently is the only firm in Indonesia that can
shop-fabricate and assemble wood chip fired boilers wi*h capaci-
ties up to 30 tons of stean per hour at 725°F and 600 psig. For
straight condensing turbines this is sufficient for generating 5
MWe net.



5. PROJECT ECONOMICS AND FINANCING

Introduction

Pre-investment economic and financial analyses were conducted by
the team for a projected standard wood waste-fired power plant
for use in Indonesia.

wood waste power generation at Indonesian plywood factories and

sawmills depend strongly on the following factors:

Interviewed plant owners have indicated they need the following
information regarding both the economics of substituting wood
waste power generation for their present use of diesel power

generation and the proposed project to develop one or more

Capital cost of the installation ($/kWe)

Incremental operating and maintenance costs, both
fixed ($/kW-year) and variable ($/KkWh)

Other costs including insurance, fees for reforesta-
tion program, etc.

Salvage or recovery value of existing diesel equip-
ment whose sale can be u-ed to partially offset the
costs of the wood waste power generation equipment

Financial variables (interest rate on debt, after-
tax required return on equity, etc.) associated with
project financing

Avoided cost of on-site diesel generated electricity
or of PLN-supplied electricity, including projected
escalation or decline in these costs (including
impacts of potential increases in diesel fuel
prices)

The value of alternative uses of the wood waste that
would be consumed for power generation purposes

Financing mechanisms and ownership arrangements for
the power generation facilities

commercial installations:
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o Required front-end capital (equity investment)
o Payback time and return on equity

° Operation and maintenance requirements relative to
present operations

® Reliability of power generation relative to present
operations
] Security of their investment (in the event of sudden

changes in government policy affecting the operation
of the Indonesian wood products industry or of
privately owned power generation units)

Arguments that potential owners may find persuasive in consider-

ing investments in wood waste power generation systems are:

. The costs of power generation using on-site wood
wastz2 power systems will be predictable and will
change very little over the lifetime of the equip-
ment (30 years).

° The on-site wood waste fuel supply is assured and
the fuel is virtually free.

e By contrast, the future price of diesel fuel is
uncertain. The Government of Indonesia is experi-
encing very substantial foreign exchange and domes-
tic revenue problems, and the present 50% subsidy on
diesel fuel may well be removed over the coming
three to five years.

Pro Forma Project Financial Analysis

A preliminary pro forma financial analysis®* was conducted for
the proposed wood waste-power generation project. A base case
(indicated as Case 1) was defined using conservative technical,

economic, and financial assumptions shown in Tables 5~1 and 5-2.

* The financial analysis was conducted using a pro forma finan-
cial analysis model developed and used by Future Resources
Associates, 1Inc. of Berkeley, Californiaz for private power
project financial analysis.
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Table 5-1

TECHNICAL AND ECONOMIC PARAMETERS FOR
INDONESTAN WOOD WASTE--POWER GENERATION SYSTEMS

TECHNICAL
Turbine Type Straight condensing
Steam Extraction None
Gross/Net Electrical Capacity 2.75/2.50 MWe
Parasitic Load 0.25 MWe
Fuel Consumption 4 green tons/hour
Heat Rate, gross 19,264 Btu/kWh
Heat Rate, net 21,190 Btu/kWh
Scheduled Outage 104 Hrs/mo.
Forced Outage 42 Hrs/mo.
Operating Hours (annual) 7,008 hours/year

ECONCMIC

Capital Cost (U.S.$ x 1,000)

Installed (turnkey) Facilities cost $ 2,840
Misc. Construction Costs 200
Contingency 240
Start-up Costs 150
Closing Costs 100
Development Fece 125
Owner's Costs 250
Working Capital 36
Debt Service Reserve 258
Commitment Fees 69
Interest During Construction 208
Total Loaded cCapital Cost S 4,026

Operation and Maintenance Costs ($ x 1,000/year)*

Direct Power Plant Expenses $ 110
Project Management Fee 40
Property Taxes & Insurance 62
Land Lease 10
Total Operation and Maintenance (first year) $ 222

* Assumed to escalate at 4%/year
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Table 5-2

F1NANCIAL PARAMETERS FOR

INDONESTIAN WOOD WASTE-POWER GENERATION SYSTEMS

Project Startup Date: January 1989

PROJECT FINANCING

Fraction of Capital Cost Financed
Amount of Debt

Dekt Rate

Debt Term

Interest on Debt Service Reserve Fund
Annual Debt Payment

Amount ctf Equity

CONSTRUCTION FINANCING

Construction Interest Rate
Funds Commitment Fee
Construction/Startup (quarters)
Project Funding Date

AVOTIDED COSTS

Diesel Fuel Price (3 cases)
Subsidized Price

World Market Price
Subsidy Phaseout Scenario

Rp 200/liter
Rp 400/liter

Scrap Value of Wood Waste (2 cases)
"High" price
Free

Diesel Production of Electricity

PROJECT OWNERSHIP

Third-party ownership,
tion and sale of electricity.
Note: Avoided diesel power plant O&M costs
included due to lack of definitive data.

have

0.85

$ 3,431,000
11.0 %

12 Years
7.0 %

$ 516,000

$ 605,400

10.0
2.0

D e ope

Octoher 1987

$ 0.13/1liter

= § 0.26/liter
Straight-line

over 5 years

$ 3.00/cupic meter
No charge to plant owner/operator

3 kWhe/liter

with leaseback or with on-site opera-

not been
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The parameters that were varied in the preliminary analysis were
diesel fuel price and the selling price of the wood waste genera-

ted at the plywood factory, as indicated in Table 5-2 above.

Each of the six financial analyses is represented by a separate

data sheet in which the following information is displayed:

1. Statement of incomz and expenses

2. Overall project summary

3. First year system performance summary (by month)
4. Project revenues

5. Project operation and maintenance costs

6. Capital costs and financing

Technical Assumptions

Scheduled Outage

The assumption is that all of the scheduled maintenance can
be conducted on Sundays, at which time backup diesel can be
used. If scveral wood waste steam plants were available on
site, maintenance schnedules would be staggered to permit
continuous electricity supply from these plants, without use
of diesel fuel for power generation.

Based on experience world wide with wood-fired stean power
plants, scheduled paintenance should reguire about 5% of the
annual hours, or 433 hours per year (36.5 hours/month). Thus
the 104 hours per month available for maintenance due to
plant shutdown on Sundays is more then adequate for complete
maintenance.

Forced Guivtage

Based on international experience with well-maintained
plants, a forced outage rate of 6% (ca. 42 hours/month) can
be expected.

Operating Total

This 1s the number of hours in a month less the hours for
scheduled and forced outage.
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Electrical Capacity

The gross capacity for a straight or full condensing turbine
system is assumed to be 2.75 MWe. The parasitic load is
typically on the order of eight to ten percent cf the gross
output for conventional wood burning steam power plants in
the 3 MWe power output range. The net capacity of the system
is 2.5 MWe.

Steam Extraction Rate

It is assumed that the first plants will be for power genera-
tion only, with separate wood waste boilers used for produc-
tion of steam for hot presses. Hence the steam extraction
rate 1is zero. After the technolcocy is introduced and ac-
cepted in Indonesia, more complex systems employing cogenera-
tion and steam extraction would probaonly hbe more efficient,
both in terms of fuel use and total costs.

Fuel Consumption Rate

A fuel (wood waste) consumption rate of 4 green tons per hour
is required to produce sufficient steam (abcut 15 tons/hour)
to power a 2.75 MWe straight condensing turbine. The energy
density of the air-dried fuel (23% moisture content) is 6,622
Btu/green 1b.

Project Capital Costs and rinancing

The turnkey price for a 2.5 MWe (net) wood-fired facility in

Indonesia was estimated® at $2.84 million. This estimate is
based on preliminary and incomplete quotes from several U.S. and
U.S./Indonesian vendors of the major equipment contacted during
Phase I and on the experience of the team with pcojects of
similar size and type. Constructiun is assumed to require 12

months (4 quarters), with an additional 3 months (1 quarter)

* The two decimal places in the figure of $2.84 million reflects
the way in which the project costs were estimated, not the
precision in the estimate, which is probably good to only 10-
20%.
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required for plant startup. Included in the total capital cost

(Table 5-3) 1is a ten-percent contingency, and $200,000 for

miscellaneous construction needs not covered by the turnkey

contractor's scope. Start-up costs of $150,000 are assumed.
Table 5-3

WOOD WASTE POWER GENERATION SYSTEM
PROJECT CONSTRUCTION COST (U.S. 9)

(Preliminary Estimate)

Capital Cost ($ x 1,000)

Installed Facilities Cost $ 2,840
Misc. Construction Costs 200
Contingency 240
Start-up Costs 150
Closing Ccsts 100
Development TFee , 125
Owner's Costs : 250
Working Capital 36
Debt Service Reserve 258
Commitment Fees 69
Interest During Construction 208
Fully Burdened Project Capital Cost $ 4,036
The estimates for closing costs ($100,000), developer's fee
($125,000), and owner's costs during construction ($50,000 per

quarter) are based on costs typical in the U.S. context. Working
capital of $61,000 is calculated based on the need for the pro-
Ject to be able to cover cash costs with a two month lag in the
payment of accrued revenues. The debt service reserve is calcu-
lated at one-half year's debt service, a typical va ue for simi-
lar projects financed in the U.S. The project contingency may be
too low. Some investors in Indonesia have privately reported
experience with substantial cost overruns in large capital-
intensive projects. Hovever, the nature and rel-tively small

size of this project should permit tight project management.
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The project is assumed to be built with 100% construction financ-
ing at 10% interest and 2% commitment fees, typical of the rates
charged in the 1J.S. This leads to a total financing cost of
$277,000 ($69,000 commitment fee, $208,000 interest during con-

struction).

At the completicn of construction and startup, permanent project
financing is obtained with a debt structure of 85% of the total
loaded cost, and 15% equity. The debt is for a term of 12 years,
at an interest rate of 11%. Equity is contributed by an inves-
tor, who receives two-thirds of the distributable cash flow, and
the remaining one-third of the distributable cash flow is paid to

the developer.

Operation and Maintenance Costs

Many of the costs of operations and maintenance are site spe-
cific, and depend on various ccntractual arrangements that are
made in the course of project development. The analysis 1is
conservative in its O&M cost assumptions; in actual practice the
piants should be capable of operation at considerably less cost
than shown.

Total annual fuel consumption is calculated from the hourly fuel
consumption data and hours of performance data on page 3 of the
pro forma model output, and shown on page 5. The actual cost of
fuel for the project depends on the alternatives that are avail-
able for the waste wood resources produced at the mills. There
is a limited market for wood waste at plywood mills in Indonesia,
with a typical value of up to $3.00/cubic meter (density 0.5)
paid for the small fraction of waste that is sold. This trans-
lates into a fuel cost of $5.43/tcn and is considered as an upper
limit on the price that would be charged to a wood-burning power
generation plant located at a plywood mill.
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At the other extreme, it is probable that most or all of the fuel
required to run the power-generating operation would be at zero
cost, and might even save the mill the cost of disposal of the
waste wood. For the purposes of bounding the range of fuel
costs, we have presented three runs with a fuel cost of

$5.43/ton, and three runs with a fuel cost of zero.

The costs of proiect management and of the lease of the project
site will depend on the ownership and contractual arrangement.s

made for each individual project. For the purposes of this

analysis, it is assumed that the project will be owned indepen-

dently of the mill, and will pay the mill ror the lease of the

project site at a rate of $10,000/year. The project will be

charged $40,000/yr as a management fee.

Operations of the plant will reqguire a staffing level of 15 to 20
people, who will earn a monthly income of about $50/month per
person. This leads to an annual salary load of $10,000/year. We

have assumed world-market prices for operating supplies and

annual (routine and contract) maintenance. These values are
$50,000 and $40,000 respectively. Ash disposal and administra-
tive and office expenses are estimated at $5,000/year each. The

project is nnt expected to require any purchased or backup power

from PLN, as on-cite backup diesels are availaYle.

Project Revenues

The project revenue spreadshee* shown as Page 4 of the pro forma
analysis was developed for the complex pricing structure for
power generation and sales in california. In the case of the
Indonesia project, where the electricity produced is consumed
totally on-site, we assume neither time of day or seasonal pric-
ing, nor capacity credits.



If this technology 1is eventually used for the production of
excess power to be sold to PLN, such considerations may be ap-
propriate, especially the payment of capacity credits to the
project.

The revenues for the project as modelled are exclusively the
avoided diesel fuel cost. These revenues care calculated based
on a 1989 (subsidized) diesel fuel cost of $0.47/gal in 1In-
donesia, and a conversion efficiency for electricity production
from diesel of 3 kWh/liter (11.1 kWh/gal). As a sensitivity
analysis, we allowed the cost of diesel to rise to its world
market value (about doukle the subsidized price) for two of the

runs.

Results of the Economic/Financial Analysis

Twoe of the most important financial indicators are the payback
time and the return on equity for the project. These were calcu-
lated for the six cases indicated above and are shown below in
Table 5-4 and in Figures 1-1 and 1-2 above. The annual cash
flows (before taxes) are shown with and without diesel fuel

subsidies respectively in Figure 5-1 and 5-2.
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Table 5-4

FIUANCIAL SENSITIVITY ANALYSIS

CASE DIESEL PRICE WOOD WASTE PRICE® PAYBACK TIMEl RETURN ON

($/Liter) ($/ton) (Years) EQUITYZ
1 0.13 5.433 12.5 12.9 %
2 0.13 0.00 6.25 25.2 %
3 0.26 5.433 1.25 > 100 %
4 0.26 0.00 1.0 > 100 %
5 Subsidy Phaseout? 5.433 4.25 44.3 %
6 Subsidy Phaseout? 0.00 3.0 60.7 %

1. On equity
2. Pre-tax internal rate of return on equity
3. Equivalent co $3.00/m3 of green wood (23% moisture content)

4. Present 50% subsidy phased out linearly over a 5-year period
beginning in 19%0

5. It is assumed that all of the wood waste could be so0ld at
this price. In practice only 5 -~ 30% of the wood waste is
sold for firewood and as scrap for building huts.



Figure 5-1

Wood Waste Power Generation Project Cash Flows
(50% Domestic Diesel Fuel Subsidy)
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Figure 5-2

Wood Waste Power Generation Project Cash Flows

(No Domestic Diesel Fuel Subsidy)
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For the conservative assumptions used in the analysis and with
the present diesel fuel price subsidy (Figure 5-1), imposing a
fuel charge for wood waste results in negative cash flow for the
first six years of the project, with an associated payback time
of 12.5 years and a 12.9% return on equity -- an unattractive
investment environment. If the wood wastes are free, the cash
flows are positive and the payback time is 6.25 years with a

(before tax) return on equity of 25.2%

By contrast (Figure 5-2), if the price of diesel fuel is at the
world market price, the fuel price savings are so great that the
payback time is relatively insensitive (1.0 vs. 1.25 years) to
whether or not there is a $3/m3 charge for the wood waste. The
before-tax return on investment is well above 100% (the owner's

equity is repaid in the first year!).

It was projected that the diesel fuel subsidy might be gradually
phased out in Indonesia. For purposes of analysis, it was as-
sumed that the price would be gradually raised over a five-year
period to the world market priced. Under this condition, the
payback time is 3.0 years (if wood waste is free) or 4.25 years
(1f wood waste costs $3.00/m3 to the plant onerator), and the

respective before-tax return on equity is either 60.7% or 44.3%.

Financing Mechanisms

As discussed earlier, there are several approaches to making this
technoloyy readily available to the Indonesian forest products
industry These include financing of a new business venture to
sell and/or lease the equipment and provide operation and main-
tenance services to the industry, and direct financing of the

plants themselves.
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Some of the financirg options that will be explored in detail
during the feasibility study include the following:

® Loan from PRE (U.S.A.I.D.) to finance up to 50% of
the capital cost (in U.S. currency) of the instal-
lation at interest rates slightly above and tied
to current T-Bill interest rates.

® PRE could provide loan guarantees for 50% of the
selling price of the stock (either publicly traded
or purchased through private placement) for a
joint venture U.S./Indonesian business that would
package the system and provide the necessary
operation and service contracts.

° The Asian Development Bank (ADB) could provide a
loan for up to 20% of the project. (However the
ADB has a minimum level for such loans which may
require financing of several installations as a
single financial activity.)

We emphasize that the economic and financial analyses presented

here are indicative, not definitive. Although the financial

analyses are quite detailed, reflecting the structure of the
financial model wused, there was insufficient opportunity to
determine all of the Indonesia-specific financial variables that
would apply to this project under various financing mechanisms.

Prior to project financing, project developers will need to

conduct furthur detailed analyses.
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6. ENVIRONMENTAL AND HEALTH CONSIDERATIONS

There are several environmental issues to be addressed in this

project. Direct project-related environmental issues include
emissions to the atmosphere, discharge of waste water, and
disposal of ash. The proposed project would make use only of

wood waste currently generated at plywood industry sites, and
would not use wood from logging activities as fuel. The high
cost of wood resulting from logging activities rules out the use
of virgin timber as a boiler feedstock; the value added for

plywood production is considera: iy greater.

The proposed plants will use debris and waste wood that currently
presents disposal problems. Moreover the use of wood waste
power generation 1in place of diesel jpower generation has the
potential for a significant improvement in the physical environ-

ment of the planc and in worker health and safety.

Sustainability of Indonesia's Tropical Forest Ecosystems

The most important long-term environmental consequence* ot the
Indonesian forest products industry is damage to the unique and
ecologically important forests of Kalimantan and Sumatera,
although at present the high rate of deforestation in Indonesia
is attributable principally to clearing for agriculture. At
present Indonesian loggers pay $4/cubic meter to the government

for reforestation and the government is responsible for imple-

* The ecological importance of Indonesia's forests and the
threat to them posed by agricultural and forest industry
activities is discussed by Robert Repetto in his recent (May
1988) report The Forest for the Trees? Government Policies
and the Misuse of Forest Resources for the World Resources
Institute, Washington, DC. Indonesia is only one of scven
countries, including the United States, in which present
forest management and exploitation practises are criticized.
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menting reforestation programs. However this program has not
proceeded rapidly enough to inhibit the present rate of defores-
tation. Alternative solutions must be explored for sustainable
forest management. The responsibility for reforestation could be
turned back to the 1local governors or to the wood products
industry itself in order to accelerate and expand the reforesta-

tion area. This aspect should be a consideration in any detailed

project feasibility assessment study.

Mitigation of Present Local Environmental Impacts

At present all plywood plants in Indonesia use wood waste to
generate process steam in relatively primitive boilers with no
flue gas controls. Waste wood generated in the plants is usually
either thrown in the river, used as land fill, or burned in the
open as trash, creating conditions that we would regard as en-
vironmentally unacceptable in the U.S. These cenditions include
dust, smoke, floating debris in the river, and smoldering heaps
of wood waste, etc.). The combustion of unused waste (log cores,
chips, sawdust, bark, etc.) will clean up the plant environment

and improve local air, water, and soil conditions.

Air Pollution Issues

In properly equipped combusters and boilers, particulate matter
is recycled back to the boiler to achieve more complete combus-
tion, thereby minimizing air pollution. However, the combustion
of tree bark will result in production of sulphur dioxide (50,);

emission controls may be required to limit these emissions.
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Soil and Ground Water Pollution

Wood ash, when returned to the soil, is broken down by bacteria
in the soil and contributes to soil stability and nutrient level,

provided it is not first exposed to salt. TIf wood ash is exposed

to salt there is a chemical reaction® that produces a highly
toxic material that can leach into the soill, poisoning both the
soil and any associated water table. Since many of the plywood
plants are located on ocean ccasts this is a potential problem
that will have to be mitigated. In addition, the waste water
from the ccoling towers will have to be treated so¢ that its
dumping into the nearby river or coastal waters will not con-

stitute an environmental danger.

Health and Safety Considerations

The present methods of disposal of wood waste at the plywood
plants pose potentially serious health and safety 1issues for

plant workers. These include:

] Respiratory diseases due to air-borne saw dust and
smoke from open burning of wood waste heaps, and

] Potential explosions from saw dust.

In order to increase the amount of fuel available, a policy
dialogue should be initiated with the Indonesian Ministry of
Forestry to extract from thas forests presently discarded top
sections of the trees (less than 30 cm in diameter). This would
not only increase the fuel available but would also help clean up

the jungle floor and make it more accessible for reforestation.

* Information on the consequences of the present dumping of
wood ash at Indonesian plywood factories was not available
to the authors when this report was prepared.
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7. NOTES AND REFERENCES

Asian Development Bank (!lovember 1385) . Indonesia: Rural and
Renewable Energy Development Study in Kalimantan. 1=-volume
study prepared by the Center for Energy Studies - CESEN
(Genoa, TItaly), Lnergy,/Development International {ilew  York
and Washington, ney, future Resources Assoclates, Inc.
(Berkeley, cCalifornia), and P.T. Widya Pertiwi Engineering
(Jakarta)

A decailed overview or the Indonesian forest products in-
dustry 1s provided in the Directory of the Flywood Tndustry
in Indonesia, 2nd Edition (June 1786) published by the In-
donesian Wood Panel Assocrlanicn, “akarca

P. Jezek, private discussions with Indonesian forest product
industry executives



Attachment A

PREFEASIBILITY PROJECT PARTICIPANTS

buring Phase I several U.S. and Indonesian private sector or-
ganizations and a number of private individuals have actively
contriputed to the prefeasibility assessment rroject. These

participants included:

° Zabceck and Wilcox Indonesia (U.S./Indonesian joint venture)
° stone and VWebstcer International Corporation (Boston, !IA)
° urray Tu anachinery Corporation (Burlington, Iowa; cales &

e
I

ndonecsiag

) IKPT [private onglncering and constructicn Cc., Jakarta)
° Indonesian Wood Panel ~Association
o Sixteen individual owners of one or more Indonesian plywood

manuracturing racilities

® Indonesian Sawmill Asscciation

In addition to these individuals and private companies, other

participants included:

° BPPT/LSDE (Combustion Research Center of the Agency for the
Assessment and Application or Technology, Jakarta)

. U.S5. Embassy Foreign Commercial Service (Jakarta)
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ATTACHMENT B

Preliminary Pro Forma Financial Analyses



PRO FORMA TFINANCIAL ANALYSIS

PO~ et

conceptual wood waste-power generation project. A base case was
defined using cocnservative technical, aconcmic, and financial
assumptions discussed 1in Section 5 and summarized below. The
input data and vresults of the analvsis are presented in this
Attachment. Each of the rfour financial analyses is represented
by six data sheets in which the rollowing information is
displaved:

1. Statement cr income and expensecs

2. OCverall project summary

3. First vear svystem perrornance summary (by month)

4. Project revenues

5. Project operation and maintenance costs

6. Capital costs and financing
Technical Perrormnnce Assumptcions

It is assumed that the plants cperate six days a week throughout
the vear. 3Scheduled cutage is assumed as being every Sunday plus
other times when ma.ntenance is required.

Scheduled Outage

The assumption is that all of the scheduled maintenance can be
conducted on Sundays, at which time backup diesel can be used.
If several wood waste steam plants were available on site, main-
tenance schedules would be staggered to permit continuous elec-
tricity supply from these plants, without use of diesel fuel for
pwoer generation.

Based on experience world wide with wood-fired steam power
plants, scheduled maintenance should require about 5% of the
annual hours, or 438 hours per year (36.5 hours/meonth). Thus 104
hours per nonth of time available for maintenance due to plant
shutdown on Sundays is fully adequate to permit complete main-
tenance.

Forced Outage

Based on world wide experience with well-maintained plants, a
forced outage rate of 6% {ca. 42 hours/month) can be expected.



Operating Total

This is the number of hours in a menth less the hours for sche-
duled and forced ocutage.

ELECTRICAL CAPACITY

The gross capacity for a straight or full condensing turbine
sy-tem is 2.75 MWe. The parasitic load is typically on the order
of eight to ten percent of the gress output for conventional wood
burinirg steam power plants in the 3 Mie power output range. The
net capacity oI the system is 2.5 MWe.

Steam Extraction Rate

We assume cthat the tirst plants will be for power generation
only, with separate wood waste boilers used for production of
STeam Ior hot nresscs. ‘ience the cteam extraction rate is 0.
After cthe technolcgy i3 introduced, more complex systems employ-

ing cogeneration and steam extraction would probably be more
erficient, bLoth in terms or fuel use and total costs.

Fuel 7Tonsumption Rate
A fuel (wood waste) consumption rate of four green tons per hour
is required to produce sufficient steam (about 15 tons/hour) to

power a 2.75 MWe straight condensing turbine. The energy density
of the fuel (23% moisture content) is 6,622 Btu/green 1b.

Project Revenues

The project revenue spreadhseet shown as Page 4 op the pro forma
analysis was Jdeveloped for the complex pricing structure for
power gdgeneration and sales in California. In the case of the
Indonesia project, where the electricity produced is consumed
totally on-site, we assume neither time of day or seasonal pric-
ing, nor capacity credits.

If this technology is eventually used fcr the production of
excess power to be sold to PLN, such considerations may be ap-
propriate, especially tihe payment of capacity credits to project.

The revenues for the project as modelled are exclusively the
avoided diesel {uel cost. These revenues care calculatzd based
on a 12389 (subsicized) diesel fuel cost of $0.47/gal in In-
donesia, and a conversion efficiency for electricity production

rrom diesel of 3 kWh/litre (11.1 kWh/gal). As a sensitivity
analysis, we allowed the cost of diesel to rise to its world
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market value (about double the subsidized price) for two of the
runs.
Project Operations and Maintenance Costs

Many of the costs of cperaticns and maintenance are site spe-
cific, and depend on various contractual arrangements that are

made in the course ol project development. We have tried to be
quite conservative in making assumptions about the costs of O&M,
and 1in actual practice the plants will be able to operate at

considerably less cost than shown.

The project, for tax purposes, is assumed to have a useful 1ife

of 20 years, and straight-line depreciation is used. Both pro-
perty taxes and insurance are estimated to cost one percent of
the project's capital cost. Annual irnflation 1is assumed to be
four percent, and interest paid on escrow runds (debt service
reserve) 15 assumed to Le seven percent.

Total annual tuel <censumpticn 1 calculated trom the hourly fuel
consumption data and hours or perrormance data on page 3 of the
model, and shown on paga 5. The actual cost of fuel for the
project depends on the alternatives that are available for the
waste wood resources produced at the mills. There is a limited

market for this type of material in Indonesia, with a typical
value of up to $3.00/cubic meter (density 0.5).

This value, which translates into a fuel cost of $5.43/ton, is an
upper limit on the price that would be charged to a wood-burning
generation plant associcted with a mill. At the other extreme,
it 1is probable that most or all of the fuel required to run the
power-generating operaticn would be at zero cost, and might even
save the mill the cost of disposal of the waste wood. For the
purposes of bounding the range of fuel costs, we have presented
two runs with a rfuel cost of $5.43/ton, and two runs with a fuel
cost of zero.

The costs cf project management and of the lease of the project
site will depend on the ownership and contractual arrangements
made for each individual project. For the purposes of this
analysis, we have assumed that the project will be owned indepen-
dently of the mill, and will pay the mill for the lease of the
project site at a rate of £10,000/year. The project will be
charged $40,000/yr as a wmanagement fee.

Operations of the plant will require a staffing level of 15 to 20
people, who will earn a monthly income of about $50/month per
person. This leads to an annual salary load of $10,000/year. We
have assumed world-market prices for operating supplies and
annual (routine and contract) maintenance. These values are
$50,000 and $40,000 respectively. Ash disposal and administra-
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tive and office expenses are estimated at $5, 000/year each. The
project is not expected to require any purchased or backup power
from PNL, as on-site backup diesels are available.

Project Capital Costs and Financing

The turnkey construction price for a 2.5 Mue {(net) wood-fired
facility in Indonesia is estimated at $2.4 MM. Construction is
assumed to take 12 months (. quarters), and start-up an addition-
al 3 months (quarter). We have 1ncludod in the capital cocst a
ten-percent contingency, and another $200 ,000 tor miscellaneous

construction needs not covered by the turnhev contractor's scope.
Start-up costs of $150,000 are also included.

The estimates ‘for closing  costs (3100, 000), developer's fee
($125,000), and owner'sc costs uurlnq construction ($50,000 per
quarter) are based on costs typical in the U.S. contewt. Working
capital cr $61,000 iz caleulated based on the nced for the pro-
ject to be q,Lo Lo Cover cash ¢osts with .+ two month lag 1n the
payment or accrued ravenucs. The debt =zervice reserve is calcu-
lated at one-half vear's deopt service, o typical value ror pro-

ject finance in the U.5.

The project is assumed to be built with 100% construction financ-
ing at 10% interest and 2% commitment fees, typical of the rates
charged in the U.S. This leads to a LOtdl financing cost of
$277,000 ($69,000 commitnent fee, $208,000 interest during con-
struction).

At the completion of construction and startup, perment project
financing is obtained with a debt structure of §5% of the total

loaded cost, and 153 equity. The debt is for a term of 12 years,
at an interest rate of 11%. Equity is contributed by an inves-
tor, who roceives two-thirds or the distributable cash flow, and

the remaining one-third of the distributable cash flow is pald to
the develoner.
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FUTURE RESOURCES ASSOCIATES, INC.
2.4 MW, Sussiprzep Dieser, MAXIMum FueL CosT.

PROJECT: REPRESEMTATIVE BroMass POWER PLANT FOR INDONESIA.

[ PROFORMA STATEMENT OF INCOME AND EXPENSES '

{tarst cperating year begins on January 1)
1989 1990 1991

ELECIRICAL ENERGY SALES 741 778 817
CAFATITY SALES 0 0 0
STEAM SALES 0 0 0
COMMOCITY SALES 0 0 0
IMTEREST FROM DEBT SERVICE RESERVE FUND 18 18 18
""" 1GTAL REVENUE 759 796 835

PURCHASED FUEL 152 160 168
CCHIRATT CPERATICN & MAINTENANCE 0 0 0
CPERATION & MAINTEMANCE--COMMODITY PLANT 0 0 0
CteRATIONS--DIRECT POWER PLANT EXPENSES 110 114 118
TRAMSHTLSTON LINE HATNTENANCE 0 0 0
PROIECT MANAGEMENT FEE 40 42 43
FROPEFTY TAXES & THSURANCE 62 g4 66
LARMD 1EASE 10 10 11
YT OTOTAL EXPENSES BEFCRE DEBT PAYMENT 374 390 406
Tt okt GPERATING INCOME ($000) 385 406 423
PROJECT NEBT PAYMENT 520 520 N
RECOVERY CFf DERi SERVICE RESERVE 0 0 0
RECOWVERY OF WCRKING CAPTTA 0 0 0
SUUTUORSONOT (ALH FLOW BEFORE TAXLS {$000) (134)  (113) {91}
""" DERTUOGERAGE BATIQ .74 078 0 83
PARINES 1 CASHELOW BEFORE TAXES ($000) (£99) (75) (1)
CAU LW AFTER TAXES {$000) (663) (48) («2)
FRETNEHE D CASHEIOW BEFCRY TAXES (3000) {45) {33) {30)
CASEELOW AFTER TAXES ($000) (a6) (<3) (40)
PARTREE 2 CASHELOW BEFCRE TAXES ($000) 0 0 0

CASHELOW AP TER TAxES (9003 0 0 0

o



27 -Auc-87
PROJECT:

REPRESENTATIVE Bromass POWER PLANT ¢OR INDOMESITA.

L OVERALL PROJECT SUMMARY i

FUTURE RESOURCES ASSOCIATES, INC.

2.4 MW, Sussiprzep DreseL, Maximum FueL CosT.

SYSTEH COSYS AND VALUE

COGENERATICN SYSTEM OPERATING PARAMETERS

Instailed Facilities Cost 2,840 000%s Fuel Use 4.00 ton/hr
Total ioaded Capital Cost 4,054 000%s Ave. Capacity, Gross 2.75 MW
Initie]l Fuel Cost 8.69 mills/kWh Average Parasitic Load 0.25 MW
initial 0&M Cost 0.00 mills/kWh Average Capacity, HNet 2.50 MW
Project NPV (pre-debt, 12% DR) 37 000%s Firm Capacity 0.00 MW
PROJECT DEBT FINANCING Heat Rate, gross 19,264 Btu/kWh
Heat Rate, net 21,190 Btu/kHWh
Amcunt of Debt 3,454 000Ss Operating Standard 0.0%
Debt Rate 11.0% Efficiency Standard 17.9%
Debt Term 12 Years
Minimum Coverage Ratio 0.74 Average Steam Output 0.00 mib/hr
Average Coverage Ratio 0.90 Operating Hours-yr 1 7,008
Operating Hours-yr 2 7,008
INVESTHENT PERFORMANCE
Ptn 1 Ptn 2 Ptn 3 DEGRADATION FACTORS v » v 3 v 4
Initial Investment (000%s) 610 0 0 )
Pre-Tax IRR (%) 12.9%2 24.4% NA Capacity 0.00% 0.00% 0.00%
After-Tax IRR (%) 10.1%  14.0% HA Fuel Use 0.00% 0.00% 0.00%
Pre-Tax NPV (12% DR) 53 318 0 Cap. Bonus 0.00% 0.00% 0.00%
DATA BY TIME-OF-USE PERIOD Ann. Hrs Hrs Het  Steam Fuel Capacity($/kWh) Energy($/kWh)
SUMMER Hours  Avail Yr' 1 Yr 2- kW 1b/hr ton/hr Firm Avail Fixed Short
On Peak 504 94.1% 474 474 2,500 0 4.00 0.000 0.000 0.042 0.000
Partial Peak 756 94.1% 71z 712 2,500 0 4.00 0.000 0.COC 0.042 0.000
Off Peak 926 59.5% 551 551 2,500 0 4.06 0.000 0.000 0.042 0.000
Dispatch Hours 6790 79.9% 535 £35 2,500 0 4.00 NA  0.000 NA  0.000
WINTER
On Peak 680 94.3% 641 641 2,500 0 4.00 0.000 0.000 0.042 0.000
Partial Peak 1,530 94.3% 1,443 1,443 2,500 0 4.00 0.000 0.000 0.042 0.000
Off Peak 2,364 67.2% 1,588 1,588 2,500 0 4.00 0.000 0.000 0.042 0.000
Dispatch Hours 1,330 80.0% 1,064 1,064 2,500 0 4.00 NA 0.000 NA 0.000
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27-Aug-87 FUTURE RESOURCES ASSOCIATES, INC. PaGce 3
PROJECT: REPRESENTATIVE BIOMASS POWER PLANT FOR INDONESIA. 2.4 MW, SuBsIpIzED DreseL, MaxiMmum Fuer CosT.
[ ANNUAL (FIRST YEAR) SYSTEM PERFORMANCE 3SUMMARY h
HONTHIL Y HOURS JAK FEB MAR AFR MAY JUN JUL AUG SEP ocT NOV DEC
Scheduled Outage 104 104 104 104 104 104 104 104 104 104 104 104
Forced Outage 42 12 42 42 42 42 42 42 42 42 42 §2
Operating Total 598 526 598 574 598 574 598 598 574 593 574 598
GROSS ELECTRICAL CAPACITY (kWj, FULL COMDLHSING EQUIVALENT
Peak 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750
Partial Peak 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750
Off Peak 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750
Dispatch Hours 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750
PARASITIC LOAD (kW)
Peak 250 250 250 250 250 250 250 250 250 250 250 250
Partial Peak 250 250 250 250 250 250 250 250 250 250 250 250
Off Peak 250 250 250 250 250 250 250 250 250 250 250 250
Dispatch Hours 250 250 250 250 250 250 250 250 250 250 250 250
HET ELECTRICAL CAPACITY (kW)
Peak 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500
Partial Peak 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500
Off Peak 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500
Dispatch Hours 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500
STEAM EXTRACTION RATE (1b/hr 8 1,276 Btu/1b, electric loss @ 10.00 1b/kWh)
Peak 0 0 0 0 0 0 0 0 0 0 0 0
Partial Peak 0 0 0 0 0 0 0 0 0 0 0 0
Off Peak 0 0 0 0 0 0 0 0 0 0 0 0
Dispatch Hours 0 0 0 0 0 0 0 0 0 0 0 0
FUEL CONSUMPTION (green ton/hr @ 6622 Btu/green 1b)
Peak 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
Partial Peak 4.00 4.00 4.00 4.00 4.00 4.00 4.C0 4.00 4.00 4.00 4.00 4.00
Off Peak 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.0C 4.00 4.00 4.00 4.00
Dispatch Hours 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00



27-Auc-87 FUTURE RESOURCES ASSQCIATES, INC. Page 4
PROJECT: REPRESENTATIVE B1oMASs Power PLANT FOR INDONESIA. 2.4 MW, Sussiprzep DreseL, MaxiMmuMm Fuer CosT.
r .
'l PROJECT REVENUES i
1989 1990 1991 1892 1993 1994 1965 1396 1997 1998 1993 2000 2001 2002 2003 2004 2005 2006 2007 2008
KET ELECTRICAL ERERGY QUTPUT (MM kWh/YR} i7 5 17.5 17.5 17.5 17.5 17.5 17.5 17.5 17.5 17 5 17 ¢ 17.5 175 17.5 17 5 17.5 17.5 17.5 17.5 7.5
AVOIDED DIESEL FUEL COST {$§/kWh) 0.0423 0.0444 0.0466 0.0490 0.D514 0.0540 0.0567 0.0535 0 0625 0.0656 0 0683 0.0723 0.0760 0.6793 0.0833 0.0879 0 0323 0.0970 0 1018 0.1069
SHORT -RUN AVOIDED COST ESCALATION RATE 5 0% 5 0% 5.0% 5 0% 5.0% 5.0% 5.0% 5 0X 5 0% 5 0X ¢ X 5.0% 5.0% 5.0 50X 5.0% 5 0X 50X 5 0%
SUMMIR Price Ailoc.
On-Peak 1 €00 0.0425 0.0444 0 0466 0.0430 0 05!4 0.0540 0.0567 0.0535 0.0625 0.0656 0.0689 0.G723 0.0760 0.0798 0.0838 G.0879 0.0323 (0.0370 0.1018 C.1069
Part-Pk. 1.000 0.0423 0.0444 0 0466 0.0430 0.75t4 0.0540 0.0567 0.0585 0.0625 0.0656 0.0689 ©0.0723 0.2760 C.0798 0.0838 0.0879 0.0923 G.0970 0.10!18 0.1089
0ff-Peak 1.000 0.0423 0.0444 0 0466 0 0490 0.0514 0.0540 0.0567 0.0535 0.0625 0.0656 0 C689 0.0723 0.6750 0.0798 0.0838 0.0879 0.0973 0.¢370 0.1018 O 1663
spatch 1.000 0.0423 0.0444 0 0466 0. 0430 0 0514 0.0540 0.0567 0.0555 0.0625 0 0656 0.0683 0.0723 ©.0760 0.0798 0.0838 0.0873 0.0323 0.0970 0.10i® 0.1C6S
WINTER
On-Peak 1.C00 0 0423 0.0444 0 0466 0 0430 0.0514 0©.0540 0.0567 0.0535 0.0625 0.0656 0 0689 0.0723 0.06760 0.0798 0.0838 0.0879 0.0923 0.0370 0.i0ie& G.1069
Part-Px. 1.000 0 0423 00444 0.CA66 0 0490 0 0514 0.0540 0.0567 0.0595 0.0625 0.0656 0 C659 0.0723 0. 0760 0.0798 0.0838 0.0873 0.0923 0.0370 0.1018 0.1069
Off -Peak 1 000 0.0423 0.0444 0.045 0 0490 0.0514 0.0540 0.0567 0.0595 00625 0.0656 0.0689 0.07Z3 0.0760 0.0798 0.0838 C U679 0.0923 (.0970 0.)1018 0.1069
Dispateh 1.000 0 0423 0.0444 0 0466 0.0490 0.9514 00540 0 0567 0.0535 0 0625 0.0656 0 0683 0.0723 0.075C 0.0798 0.0838 0.0879 0.0973 0.0970 0.1018 0.1069
FIRM CONIRACT CAPACITY (MW) 0.0 Honthly Firm Capacity Payment = kW x $/kW, » Conversion Factor x Period Performance Factor, summed for each time period (on peax, part peak, off peak).
FIRM CAPACITY PRICE (3/kWy) 0 Manthly Firm Capacity Bonus = (kW x $/kWy x bonus(X)) 7 12, fur each month in which peak-period capacity factor > 85X (bonus depends on actual CF).
FIRM CAPACITY BONUS
SUMHER Conversion Factors reriod Performance Factors WINTER Conversion factors Period Performance Factors
0On-Peak G 1643 100 On-Peak 0.0245 100
Part-Pk. 0.0028 1 00 Part-Pk. 0.0123 1.00
0ff-Peak 0.002% 0.74 0f f-Peak 0.0036 0.74
AS AVATULABLE CAPACITY PRICE -§ IXED {3$/kWy) 0.00 [N 0 00 0 00 0.00 0.00 0.00 0.00 0.00 0.00 7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
As-Available Alloc.
SUMMER Capacity (MW} Factors  Tume-Differentrated As-Availanle Capacity Price (c/kWh)--=----===mwonmman >
On-FPeak 2.50 0. 12444 0.¢0 0.00 0.00 0 00 0.00 0.00 0.00 0.00 0.00 0 00 0 00 0.00 0.co 0.00 0.00 0.00 0.0C 0.c0 0.00 0.90
Part-Pk. 2.50 0.09126 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.0C 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0ff -Peak 2 S0 0.00062 0.00 0.00 0.00 0 00 0.00 0 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0C 0.00 .00 0.00
Oispatch 2.50 0.00000 0 00 0.00 0.00 0 09 0.00 0.60 0.00 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0 00 0.00 .00 0.00 0 00
WINTER
On-Peak 2.50 0 02975 0.00 0.00 J 00 0 09 0.00 0.00 0.00 0.00 .00 0 00 0.00 c 00 0.22 0.0C 0.00 0.00 0.00 0.00 0.00 0.00
Part-Pk. 2.50 0.00667 0.00 0 00 0 00 b ce 0.00 0.00 C 00 0.00 0.00 0 00 0.00 0.00 0.00 0.00 0.00 0 00 0.00 0.09 0.00 0.0C
Off -Peak 2.50 0.00074 0 00 002 0 00 0 00 0.00 0.00 0.20 0 GO 0 GO 0 00 0.00 0.00 0 00 0.00 0.00 000 0.00 0.00 0.00 0.00
Uispatch Zz S0 0.002000 0 00 0 60 0 GO 000 0 00 0.00 ¢.00 0 00 s 00 a.00 .00 0 oo 0 00 0.00 0.09 (U] 0.00 0.00 0.00 .00
STEAM EXTRAUTION (MM 1BS/YR) 0.0 00 00 0.0 g.¢ 0.v 0.0 00 (U] 00 00 0.0 0.0 0.c 0.0 0.0 0.0 0.0 0.0 0.0
S1:AH SALES (MM LBS/YR) 0.0 0o 00 00 t.0 n.0 0.0 0.0 o.c 0.0 G40 00 0.0 0.0 0.0 9.0 c.0 0.0 c.0 0.1
S1§{aM PRICE (31000 LHBS) 0.C0 0 o0 0.00 000 0.00 0.00 0.00 0.0C 0.CC 0.Ca 0 0 0.00 0.00 0.60 0.00 0.C0 0.09 ° 00 Q.00 0.0J
STLAYM PRICE C[SCALATION RAITE 5 0% 5 0% 5.0% ERNUN 5 0z 5.0% 5. 0% 5.0x 5 0% S 0% 5 0% 5.0% S 0% 50X 5.0x 50X S.0X 5.04 5.0%
FERC OPERATING STANDARD 0.0% ¢ oxX 0 ¥ 0.0% 0.0% 0.0% 0.0X 0.0% 0 0% Cc.0% 0 0% 0.0% 0.0% 0.0X 0.0% 0.0% 0.0% 0.0% 0 0% 0.0%
FERC ERLCEENCY STANDARD 17 0% 17 9% 17 au 17 ax 17 9% 17 9% 17.9% 17.9% 17.9% 17 ax 17 9% 17 9% 17.9% 17.9% 17.9% 17.9% 17.9% 17 .9% 17.9% 17.9%



27 -Auc-87 FUTURE RESOQURCES ASSOCIATES, INC. PaGE 5
PROJECT: REPRESEMTATIVE BIOMASS POWER PLANT FOR INDONESIA. 2.4 MW, Sussiprzep DieseL, Maximum FueL Cosr.

| PROJECT OPERATiONS AND MAINTENANCE COSTS i

1989 1990 1991 1932 1993 1994 1998 1996 1697 1998 1998 2000 2001 2002 2003 2004 2005 2006 2007 2008

TAX CREDITS (INVESTMENT, ENERGY) 0 0x

FEDERAL DEPRECIATION 5.0% 5.0% 5 0% 5 0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0%
STATE DEPRECIATION 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0x 0.0% 0.0% 0.0% 0.0% G.0% 0.0% n.0% 0.0% 0.0%
PROFERTY TAXES ------ % Of CAPITAL COST: 1.00% $31 $32 $32 $33 $33 $34 $35 $35 $36 $37 $38 $18 $39 $40 $41 $42 $42 $43 $44 $45
PROTERTY TAX ESCALATION RATE 2.0% 2.0% 2 0% 2.0% 2 0% 2.0% z.0% 2.0% 2.0% 2 0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%

FULL CONSUMPTION (TONS/YR) 28,032 28,032 28,032 28,032 28,032 28,032 28,032 28,032 28,032 28,032 28,022 28,032 28,032 28,032 28,032 28,032 28,032 28,C32 28,032 28,032
FUEL COST  ($/10ON [ 6,622 Btu/ib)  $5.43  $5.70 $5.39 $5 79 $6.60 $6.93 $7.28 §7.64 $8.02 $8.42 $83.84 $3.29 $3.75 $10.24 $10.75 $11.29 §11.85 $12.45 $13.07 $13.72
Full LOST ESCALATION RATE 5 0% 5. .03 5 0~ 5 0 5 0% 5.0% 5 0% 5.0% 5 0% 5 0% 5 0% 5 0% £ Cx 5.0% 5 0% 5 0% 5.0% 5.0% 5.0%
GENERAL INFLATION RATE 4 0% 4 0% 4 0% 4 0% 4 0% 1.0% 4.0% 4.0% 4.0% 4 0% & 0% 4 0% 4.0% 3 0% 4.0% 4.0% 4 0% 4.0% 4 0%
IRTEREST RATE ON DEBT SERVICE RESERVE FUND 7.0% 7.0% 7.0 7 0% 7.0% 7.0% 7.0% 7.0% 7.0% 7.0% 7 0% 7.0% 7.0% 7.0% 7.0% 7.0% 7.0% 7.0x 7.0% 7.0%
PROJICT MANAGEMENT FEE 340 $42 343 $45 $47 $43 $51 $53 $55 $57 $53 52 $ee 367 b33 $72 $75 $78 $31 $8¢
LAND LEASE COST $10 310 $il $11 $12 $12 313 $13 $14 $14 $15 315 $16 $17 $17 $18 §19 $19 $20 $2t
INSURANCE ------- ---- % OF CAPITAL COST: 1.00% $31 $32 $33 $35 $36 $38 $39 $41 $42 $44 $46 $48 $49 $51 $5¢ 356 353 $60 $63 $65
TRANZMISSION LINE MAINTENANCE 30 10 30 32 30 30 30 30 $0 30 30 30 3u 30 $C 30 30 $0 10 30

COGERERATION PLANT OPERATIONS

(Enter all first-year costs as tta full-year equivalent)

$0 $0 50 $0 $0 $0 $0 $0 $0 30 $0 30 $0 $0 $0 30 30 30 $0 $0
CCHIRACT CRH FELE AND OVERHEAD @ 20.0% 0 $0 50 $0 30 50 $0 $0 $0 $0 0 $0 0 50 $0 $0 $0 $0 $0 $0
OPERATISG LASOR $10 310 $11 $11 $12 $12 $13 $13 $14 $14 $15 $15 316 $17 $17 $18 $19 $19 $20 $21
GPERATING SUPPLIES $50 $52 $54 $56 353 $61 $63 $66 $68 $71 $74 $77 $30 $82 367 $30 $94 $97 $101 $105
ROUTIN AND CONTRACT MAIRTENANCE $40 $42 $43 $45 $47 $49 $51 $53 $55 $57 $59 $€2 $64 $67 $63 $72 $75 $78 $81 $84
WATER $0 $0 30 $0 $0 $0 $0 $0 $0 30 $0 $0 $0 $0 $0 30 $0 $0 $0 $0
LETTER CF CREOIT $0 $0 $0 $0 $0 $90 $0 $0 $0 $0 $0 $0 $0 $C $0 $0 $0 30 $0 $0
ASH DISPCSAL $5 $5 $5 $6 16 $6 {3 $7 $7 $7 $7 $a 38 $8 $3 33 4] $10 $10 $11
AUMINICTRATIVE AND OFFICE EXPENSES 15 35 $5 $6 $6 36 36 $7 $7 $7 $7 34 18 8 $3 $9 35 $10 $10 $11
PLRCHASED POWER (kW) 0 0 0 0 0 0 o 0 0 U 0 0 C 0 0 0 z 0 0 0
PURCHASED POWER COST ($/wWh) $0.5730 $0 0767 $0 0305 $0 C#45 $C 0uB7 $0.0932 $0 0978 $0.1027 $0 1679 $0 1132 $7 1183 $0. 1743 $0 1311 $C.1377 $0 1445 30 1518 $0.1533 $0.1673 $0.1757 $0.1845
FHURCHASED POWER ANNUAL COST 30 $0 $0 30 30 $0 30 $0 0 $0 $0 0 0 30 0 50 0 $0 $0 $0
FURCHASED POWER LSCALATION RATE 5 0% 4 0% 5 0% £y 5 0% 5.0% 50X 5 0% 5.0% 5 0% 50X 5 0% 5. Cx 50X 5 0% 5.9% 5 0% 5.0% 5.0%
STAKD HY CHARGE RATE ($/kW Mo} 02HS B 8 00 0.00 0 00 0 00 0 060 0.00 000 0 00 0 00 0 00 0 0 0 00 000 0 00 0 00 0.00 0.C0 0.00 0 00 0.60
ARSUAL STAND BY CHARGES i 30 30 $0 30 $0 $0 C $0 30 30 $0 $0 30 10 30 $0 $0 $0 30

<



27-Auc-87
PROJECT:

FUTURE RESOURCES ASSOCIATES, INC.

REPRESENTATIVE BI0MASS POWER PLANT FOR INDONESIA.

PROJECT CAPITAL COSTS AND FINANCING '
R Y A ST -

CAPITAL COST ($000):

2.4 MU, Sussinizep Dieser, MaxiMmum FueL CosT.

PROJECT FINANCING PARAMETERS:

Construction Draws (Detailed Below) 3,090 INTEREST RATE 11.00%
Start-Up Costs, Fees {Detailed Below) 375 TERM (YEARS) 12
Commissioning Fees (Detailed Below) 321 PERCENT OF CAPITAL COST FINANCED 85%
Coemmitment Fees 69 AMOUNT FINANCED ($000) 3,454
Interest During Construction 208 ANNUAL PAYMENT ($000) 520
s===== PROJECT STARTUP DATE Jan-89
TOTAL CAPITAL COST 4,064
OWNERSHIP FINANCING PARAMETERS
CONSTRUCTION FINANCING PARAMETERS: TOTAL PARTNERSHIP EQUITY ($000) 610
CONSTRUCTION INTEREST RATE 10.00% EQUITY CF FED STATE
FUNDS COMMITMENT FEE 2.0% SHARE  SHARE TAX TAX
CONSTRUCTION/STARTUP {QUARTERS) 5 ===x=  =ace= === ===
PROJECT FUNDING DATE Oct-87 PARTNER 1 100.0% 66.7% 25.0% 10.0%
PARTNER 2 G.0% 33.3% 25.0% 10.0%
PARTNER 3 0.0% 0.0% 0.0% 0.0%
CONSTRUCTION DRAWDOWN SCHEDULE
TOTAL 1Q 20 3Q 4Q 5Q 6Q 7Q 8Q
PERCENTAGE OF TOTAL SPENT 160.0% 10.0% 20.0% 20.0% 25.0% 25.0% 0.0% 0.0% 0.0%
Turnkey Construction, Cogen 2,400 240 480 480 600 600 0 0 0
Miscellaneous, Construction 200 20 40 40 50 50 0 0 0
Contingency 240 24 48 48 60 60 0 0 0
Start-Up Costs 150 0 0 0 0 152 0 0 0
Closing Costs 100 100 0 0 0 0 ] 0 0
Development fee 125 125 0 0 0 ) 0 0 0
Owner’s Costs 250 50 50 50 50 50 0 0 0
Working Capital 61 0 0 0 0 61 0 0 0
Debt Service Reserve 260 0 0 0 0 260 0 0 0
TOTAL FUNDS REQUIRED 3,786 559 618 618 760 1,231 0 0 0

PaGge 6



CASE 2

(Subsidized Diesel Fuel, Free Wood Waste)



27-Auc-87 FUTURE RESOURCES ASSOCIATES, INC. Puge 1
PROJECT: REPRESENTATIVE BroMAss Power PLANT FOR INDONESIA. 2.4 MW, SuBSIDIZED Dieser, No Fuer CosrT.

I PROFORMA STATEMENT OF INCOME AND EXPENSES i

(first operating year begins on January 1)

1949 1990 199] 1932 1993 1954 1995 1996 1997 1998 1939 2000 2001 2002 2003 2004 2005 2006 2007 2008
REVENUE ($000)

ELECTRICAL ENERGY SALES 74) 178 817 858 301 946 993 1,043 1,095 1,150 v,207 1.268 j,331 1.357 1,467 1,541 1,618 1.639 1,784 1,673
CAPACITY SALES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
STEAM SALES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
COMMOOITY SALES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
INTEREST FROM DEBT SERVICE RESERVE FUNO 18 18 18 18 18 18 18 18 18 18 18 0 0 0 0 0 0 0 0 0
"ttt TOTAL REVENUE 758 796 835 876 919 G564 1,011 1.061 1,113 1,168 1,225 1,268 1,331 1,387 1.467 1.541 1.618 1,693 1,784 1,813

EXPENSES ($000)

PURCHASED FUEL 0 0 0 0 0 0 0 0 0 0 1} 0 0 0 0 0 0 0 0 0
CONTRACT OPERATION & MAINTENANCE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
OPERATION & MAINTENANCE--COMMODITY PLANIT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
OPERATIONS--DIRECT POWER PLANT EXPENSES 110 114 119 124 129 134 139 145 151 157 1e3 1€9 176 163 150 138 206 214 223 232
TRANSMISSION L INE MAINTENANCE 0 0 4] 0 v 0 0 0 0 9 0 0 0 0 G 0 0 0 0
PROJECT MANAGEMENT FEE 40 42 43 45 a7 49 51 EX) 55 57 59 64 €7 €9 12 75 8 81 84
PROPERTY TAXES & INSURANCE 62 64 €6 68 10 12 74 76 8 81 83 89 81 94 87 100 103 107 110
LAND LEASE i0 10 11 11 12 12 13 13 14 14 15 16 17 17 18 13 i9 20 21
"*t*T T0TAL EXPENSES BEFORE DEBT PAYMENT 222 230 239 248 257 266 276 287 297 303 320 345 38 an 385 400 415 431 447
TRt ONET OPLRATING INCOME ($000) 537 566 586 628 662 €38 735 714 816 853 ags 935 986 1,040 1,096 1,155 1,218 1,283  1,3%3 1,425
PROJECT DEBT PAYMENT 516 516 516 516 516 516 516 S16 516 516 516 0 0 0 0 0 0 0 0
RECOVERY OF OEBT SERVICE RESERVE 0 0 0 0 0 0 0 0 0 0 0 25 0 0 0 0 0 0 0 0
RECOVERY OF WORKING CAPIVAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 36
TT*** PROJECT CASHM FLOW BEFORE TAXES (3000) 21 50 80 112 146 181 219 258 2395 343 389 677 986 1,040 1,036 1,155 1,218 1,283 1,353 1,462
"**** CEBT COVLRAGE RATIO 1.04 1.10 1.16 122 1.28 1.35 1.42 1.50 1.58 1.66 178 1 81 KA NA NA NA NA KA NA NA
PARTMER 1 CASHFLOW BEFORE TAXES ($000) (591) 33 54 15 87 121 146 172 200 228 259 £2 657 633 131 170 612 856 802 975

CASHFLOW AFTER TAXES ($000) {589) 26 35 45 55 66 76 87 97 108 119 238 432 50% 532 559 587 616 647 637
FARINER 2 CASHFLOW BEFORE TAXES ($000) 7 17 21 37 49 60 13 86 100 114 130 226 328 347 365 365 406 428 451 487

CASHFLOW AFTER TAXES (3000) (11) (6) {2) 3 8 14 19 24 28 35 40 100 222 234 247 260 274 258 304 329
PARINER 3 CASHFLOW BEFORE TAXES ($000) 4] 4] 0 0 9 0 0 0 0 0 [t} 0 0 0 0 0 0 0 0 0

LASHFLOW AFTER TAXES ($000) [+ 0 0 0 G 4] 0 0 0 0 G 0 0 0 0 0 0 0 0 0

<
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27-Auc-87
PROJECT:

REPRESENTATIVE BIOMASS POWER PLANT FOR INDONESIA.

OVERALL PROJECT SUMHARY i

FUTURE RESQURCES ASSOCIATES, INC.
2.4 MW, Susiprzeo DieserL, No FueL CosT.

SYSTEM COSTS AND VALUE

COGENERATION SYSTEM OPERATING PARAMETERS

Installed Facilities Cost 2,840 000$s Fuel Use 4.00 ton/hr
Total Loaded Capital Cost 4,036 000%s Ave. Capacity, Gross 2.75 MW
Initial Fuel Cost 0.00 mills/kkh Average Parasitic Load 0.25 MW
Initial 0&M Cost 0.00 mills/kWh Average Canacity, Net 2.50 Mu
Project NPV (pre-debt, 12% DR) 1,641 000$s Firm Capacity 0.00 MW
PROJECT DEBT FINANCING Heat Rate, gross 19,264 Btu/kWh
Heat Rate, net 21,150 Btu/kWh
Amount of Debt 3,431 000%s Operating Standard 0.0%
Debt Rate 11.0% ffficiency Standard 17.9%
Debt Term 12 Years
Minimum Coverage Ratio 1.04 Averaga Steam Output 0.00 mib/hr
Average Coverage Ratio 1.26 Operating Hours-yr . 7,008
Operating Hours-yr ? 7,008
INVESTHENT PERFORMANCE
Ptn 1 Ptn 2 Ptn 3 DEGRADATION FACTORS .
Initial Investment (000$s) 605 0 0 r rs r
Pre-Tax IRR (%) 25.2% NA NA Capacity 0.00% 0.00% 0.00%
After-Tax IRR (%) 19.3% 50.9% NA Fuel Use 0.00% 0.00% 0.00%
Pre-Tax NPV (12% DR) 1,160 850 0 Cap. Bonus 0.00% 0.00% C.00%
DATA BY TIHME-OF-USE PERIOD Ann, Hrs Hrs Net  Steam Fuel Capacity($/kWh) Energy($/kwh)
SUMMER Hours  Avail Yr1l Yr 2- kW 1u/hr  ton/hr Firm Avail Fixed Snort
On Peak 564 94 .1% 474 474 2,500 0 4.00 0.000 0.0¢C0 0.042 0.000
Partial Peak 756 94 1% 712 712 2,500 0 4.00 0.000 0.090 0.042 0.000
Off Peak 926 59.5% 551 551  2,5C0 Q 4.00 ©.000 0.000 0.042 0.000
Dispatch Hours 670 79.9% 535 535 2.50C 0 4.00 HA 0.000 NA~ 0.000
WINTER
On Peak 680 94.3% 641 641 2,500 0 4.00 0.000 0.000 0.042 0.000
Partial Peak 1,530 94.3% 1,443 1,443 2,500 0 4.00 0.000 0.000 0.042 0.000
Off Peak 2,364 67.2% 1,588 1,588 2,500 0 4.00 0.000 0.000 0.042 0.000
Dispatch Hours 1,330 80.0% 1,064 1,064 2,500 0 4.00 HA 0.000 NA 0.000

oVt
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27 -Auc-87 FUTURE RESOURCES ASSOCIATES, INC. ' PAaGE 3
PROJECT: REPRESENTATIVE BIoMAss PowerR PLANT FOR INDONESIA. 2.4 MW, SuBsiprizep DreserL, No FueL CosrT.

[ ANNUAL (FIRST YEAR) SYSTEM PERFORMANCE SUMMARY i

MONTHLY HOURS JAN FEB MAR APR MAY JUN JuL AUG SEP oCcT NOV DEC
Scheduled Outage 104 104 104 104 104 104 104 104 104 104 J04 104
Forced Qutage 42 42 42 42 42 42 42 42 42 42 42 42
Operating Total 598 526 598 574 598 574 598 598 574 598 574 598

GROSS ELECTRICAL CAPACITY (kW), FULL CONDENSING EQUIVALENT

Peak 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750
Partial Peak 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750
O0ff Peak 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750
Dispatch Heurs 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750

PARASITIC LOAD (kW)

Peak 250 250 250 250 250 250 250 250 250 250 250 250
Partial Peak 250 250 250 250 250 25¢C 250 250 250 250 230 200
Off Peak 250 250 250 250 250 250 250 250 250 250 250 250
Dispatch Hours 250 250 250 250 250 250 250 250 250 250 250 250

HET ELECTRICAL CAPACITY (kW)

Peak 2,500 2,500 2,800 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500
Partial Peak 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500
Off Peak 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500
Dispatch Hours 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500

STEAM EXTRACTION RATE (1b/hr @ 1,276 Btu/lb, electric loss @ 10.00 1b/k¥h)

Peak 0 0 0 0 0 0 ] 0 0 0 0 0
Partial Peak 0 0 0 0 0 0 0 0 0 0 1] 1]
Qff Peak 0 0 0 0 0 0 0 0 0 0 1] 0
Dispatch Hours 0 0 0 0 0 0 0 0 0 0 0 0
FUEL CONSUMPTION (green ton/hr @ 6622 Btu/green 1b)
Peak 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
Partial Peak 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
Off Peak 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
Dispatch Hours 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00



27-Auc-87
PROJECT:

l PROJECT REVENUES !

NET ELECTRICAL ENERGY OUTPUT (MM kWh/YR)

AVOIOED DIESEL FUEL COST ($/kWh)

SHORT-RUN AVOIDEQ COST ESCALATION RATE

SUMMER
On-Peak
Part-Pk
Off-Peak
Dispatch

WINTER
0n-Puesa
Part-rk.
Oft-Poak
Dispatch

F1RM CONTRACT CAPACITY (HW)
FIRM CAPACITY PRICE ($/kWy)
FIRM CAPACITY BONUS

SUMMER

On-Peak
Part-Pk.
Cf t-Peak

I

000

1.000

1
1

—

oor
~J0

000

.000
.0co
.000

00
0

Price Alloc.

REPRESENTATIVE BIoMass PoOwER

PLANT FOR INDONESIA.

FUTURE RESOURCES ASSOCIATES, INC.
2.4 MW, Sussipizep DreserL, No FueL CosT.

Conversion factors

AS-AVAILABLE CAPACITY PRICE--FIXED ($/kMy)

As-Available
Capacity [Mw)

SUMMER

On-Peak 2.
.58

Part-Pk.
Of f-Peak
Dispatch
WINTER

On-Peak

Part-Pk.
0ff -Peak
Dispatch

~ RN

STEAM EXTRACTIGN (MM LBS/YR)
STEAM SALES (MM LBS/YR)
STEAM PRICE ($/1000 LBS)
STEAM PRICE ESCALATION RATE

FERC CPERATING STANOARD
FERC EFFICIENCY STANDARD

[N ELCN XN

S0

50
50

Alloc
Factors
12444
00136
00062
0co00

aoOoo o

02975
00667
00074
009oc0

oo

OO0 00O~
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0 0028
0.0025

0 00

.00
00
00
G0

oo oo
o
o

0.00
0.00
C 00
0 o
ot
00

00
oo]

oo oo

00
00
0 o

5 Cx

0 0%
17.8%

Monthly Firm Capacity Payment
Monthly Firm Capacity Bonus =

0.60
0 a0
0 00
0 00

re-Differentiated As-Avarlable

0.0C
00
00
[ogs]

ocooo

Do wo
©
[=3

(x

1.00
1.00
G.74

c.co

Capacity Price {

0.00
0 00
0 00
¢

oo o o
o
o

0 ox
17.9%

Ferioa Performance factors

0.00

o000 o
o
o

o000
o
(=4

¥ < $/kWy x bonus{X)} /

0 00

~/kWh)

v.00
0.00
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0

az

oo o
(=]
o
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0423 0.0444 0 046E 0 0490 0514 06540 0.0567 0. 0595 0.0825 0 c
0423 0 0444 0.0466 0 0430 0514 0 0540 0.0567 0.0535 0.0825 0 0
0423 0.0444 0 0466 0 0490 0514 0.0540 0.G5%7 00535 0 G525 O J¢
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27-Auc-87 FUTURE RESOURCES ASSOCIATES, INC.
PROJECT: REPRESENTATIVE BroMAss POWER PLANT FOR INDONESIA. 2.4 MW, Sussiprzep Dreser, No Fuer CosT.
| PROJECT OPERATIONS AND MAINTENANCE COSTS h

1139 1990 1991 1992 1993 1994 1885 1996 1997 1998 1998 2000 2001 2002 2003
TAX CRLDITS (INVESTHMENT, ENERGY) 0 0x
FEDERAL DEPRECIAIION 5 0% 5 0% 5 0% 5 0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5 0% 5 0% 5 0% 5 0% 5.0%
STATE DEPRECIATION 0.0% 0.0x 0.0% 0.0% 0.0% 0.0x 0.0% 0.0x 0.0x 0 0% 0 ox 0 0% 0.0% 0 0% 0.
PROPERTY TAXES ------ X OF CAPITAL COST:  1.00% $31 $32 $32 $23 $52 $34 $35 $35 $36 $37 $33 $38 $39 $40 $41
PROPERTY TAX ESCALATION RATE 2.0% 2.0% 2.0% 2.0% 2.0% 2.0x 2.0% 2.0% 2.0% 2 o 2.0 2.0% 2.0% 2 Cx 2.0x
FUEL CONSUMPTION {TONS/YR) 28,032 28,032 28.037 28.032 28,032 28,032 28,032 28.032 28,037 28.032 28,032 28,032 78,032 28,032 28,032
FUEL COST  ($/TON 8 6.622 Btu/lb) $0.00 $0 00 $0.00 $0.00 $0.00 $0.00 $0.00 $0 00 3$0.00 $L 00 $0.00 $0.00 $C.00 $0.00  $C.00
FUEL COST ESCALATION RATE 5.0% 5.0% 5 0% 5 0% 5 0% 5.0x% 5 0% 5.0% 5 Cx 5% 50 5 0% 5 0% 5.0% 5.0%
GENERAL IWFLATION RATE 4.0% 4 0% 4 0x 4 0% 4.0% 4 0% 4.0% 4 0% 4.0% 10 1.0% 40X 4C% 4 0% 4. 0x
IKTEREST RATE ON DEBT SERVICE RESERVE FUND 7.0% 7.0% 7.0% 7.0% 7.0% 7.0% 7.0% 7.0% 7.0% 7.0% 7.0% 7.0% 7.0% 7.0% 7.0%
PROJECT MANAGEMENT FEE 320 $42 $43 §45 347 $49 $51 $53 355 $57 $439 362 $e4 $67 $€9
LAND LEASE COST $10 $10 311 311 $12 $12 $13 $13 $14 $14 $15 $15 $16 $t7 $17
INSURANCE ~---v-mvnnn X OF CAFITAL COST: 1.060% $31 $3¢ $33 $35 $36 $38 $39 $41 $42 $44 $46 $48 $49 tsy $54
TRANSMISSION LINE MAINTENANCE L0 30 $0 $0 $0 $0 $0 $0 $G $0 30 50 30 $0 30
COGENERATION PLAMI CPERATIONS

(Enter a1l first-year cos's as the full-year equivalent}

RE IMBURSABLE CONTRACT 0BM 30 $0 30 $0 $0 $0 $0 $0 $0 30 $0 36 $0 $0 $0
CONTRACT O8M FEE AND OVERHEAD 6 20.0% $0 $9 ¢ $0 $0 $0 $0 $0 $0 $0 30 $0 $0 $0 $0
OPERATING LABOR $10 $10 $i1 $11 $12 $12 $13 $13 $14 $14 $15 $15 $16 $17 $17
OPERATING SUPPLIES $50 $52 $54 $56 8 $61 $63 $66 368 $71 $74 $77 $80 183 187
ROUTINE AND CONTRACT MAINTENANCE $40 $4z $43 $45 347 $49 $51 $53 $55 t57 353 $62 364 $67 369
VATER $0 30 30 $0 30 30 30 30 $0 30 $0 $0 $0 30 30
LETIER GF CREDIT 30 30 $0 $0 30 30 $0 30 $0 $0 30 $0 $90 30 $0
ASH DISPOSAL 35 35 $5 36 36 36 $6 $7 $7 $7 $7 $8 $8 8 39
ADMINISTRATIVE AND OFFICE EXPENSES $5 35 < 46 A $6 36 $7 $7 37 $7 L] $3 38 39
PURCHASED FOWER {nW) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PURCHASED POWIR COST ($/hWh) §0.0730 $0.0767 $0 0805 $O 0:45 $0.0887 $0.0932 $0.0978 $0.1027 $0.1073 $0 1132 $0 1189 $0.1249 $0.1311 $0.1377 $0.144¢
PURCHASED POWER ANNUAL COST ol 30 30 $0 30 $0 $0 $0 30 30 $0 50 HY 50 50
PURCHASED POWER £SCALATION RATE 5.0% 5.0% 5.0 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5 0% 5.0% 5.0% 5.0%
STAKD-BY CHARGE RATE ($/kW-Ho) 0.2 HWw 8 0.00 0.00 0.00 0 00 0.00 0.00 0.00 0.00 0.00 0.00 0 00 0.00 0.00 0.00 0.00
ANKUAL STAND-8Y CHARGES $0 $0 30 1 $0 $0 $0 30 $0 $0 $0 $0 $0 $0 $0

—

2004

r

E X3

$0
$0

318
$30
$72

0.00
30

Pa

GE §

2005 2006 2007 2008
5.0% 5 0% 5.0% 5.0%
0.0% 0.0% 0.0% 0.0%
$42 $43 344 $45
2.0x 2.0% 2.0%
28,032 28,032 26,03 28,032
$0.00 $0.00 $0.0c $0.0C
5.0% 5.0% 5.0%
4 0% 4.0% 40%
7.0% 7.0% 7.0% 7.0%
§75 378 $81 $64
$19 $15 $20 $21
$58 $60 $63 $65
30 $0 $0 10
30 $0 $0 $0
1 1 $0 30
$19 $19 $20 $21
334 $37 $101 $105
$75 378 $81 $84
0 30 $0 $0
30 $0 30 30
33 $10 $10 $11
$3 $10 $10 $11
0 0 0 0
$0.1593 $0 1673 $0.1757 $0 1845
$0 $0 $0 $0
5.0% 5.0% 5.0%
0.00 0.00 0.00 0.00
30 $0 $0 30



27-AuG-87
PROJECT:

FUTURE RESOURCES ASSOCIATES, INC.

REPRESENTATIVE B1roMass PowerR PLANT FOR INDONESIA. 2.4 MW, Sussiprzep Dieser, No Fuer CosT.
PROJECT CAPITAL COSTS AND FINANCING
CAPITAL COST ($000): PROJECT FINANCING PARAMETERS:
Construction Draws (Detailed Below) 3,090 INTEREST RATE 11.00%
Start-Up Costs, Fees {Detailed Below) 375 TERM (YEARS) 12
Commissioning fees {Detailed Below) 295 PERCENT OF CAPITAL COST FINANCED 85%
Commitment Fees .9 AMOUNT FINANCED ($000) 3,431
Interest During Constructicn 208 ARNUAL PAYMENT ($000) 516
====== PROJECT STARTUP DATE Jan-89
TOTAL CAPITAL COST 4,036
OWNERSHIP FINANCING PARAMETERS
CONSTRUCTION FINANCING PARAMETERS: TOTAL PARTHERSHIP EQUITY ($000) 605
CONSTRUCTION INTEREST RATE 10.00% EQUITY CF FED STATE
FUNDS COMMITMENT FEE 2.0% SHARE  SHARE TAX TAX
CONSTRUCTION/STARTUP (QUARTERS) 5 =====  ===== === ===
PROJECT FUNDING DATE Oct-87 PARTNER 1 100.0% 66.7% 25.0% 10.0%
PARTNER 2 0.0% 33.3% 25.04 10.0%
PARTNER 3 0.0% 0.0% 0.0% 0.0%
CONSTRUCTION DRAWDOWN SCHEDULE
TOTAL 1Q 20 3Q 4Q 5Q 6Q 7Q 8Q
PERCENTAGE OF TOTAL SPENT 100.0% 10.0% 20.0% 20.0% 25.0% 25.0% 0.0% 0.0% 0.0%
Turnkey Construction, Cogen 2,400 240 480 430 60C 600 0 0 0
Hiscellaneous, Construction 200 20 40 40 50 50 0 0 0
Contingency 240 24 48 48 60 60 4] 0 0
Start-Up Costs 150 0 0 0 0 150 0 0 0
Closing Costs 100 1G0 0 0 0 0 0 0 0
Development Fee 125 125 0 0 0 0 0 0 0
Cwner'’s Costs 250 50 50 50 50 50 0 0 0
Working Capital 36 0 0 0 0 36 0 0 0
Debt Service Reserve 258 0 0 0 0 258 0 0 0
TOTAL FUNDS REQUIRED 3,760 559 €18 —gIB ~—_;g6 -1:56; hhhhh 6 _____ 6 ..... 6

PAGE 6



CASE 3

(World Market Diesel Price, High Wood Waste Price)
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27-Auc-87

PROJECT: REPRESENTATIVE BIoMAass POWER PLANT FOR INDONESIA.

[ PROFORMA STATEMENT OF INCOME AND EXPENSES

(£irst operating year bLegins on January 1)

14839 1390
REVENUE ($000) —
ELECTRICAL ENERGY SALES 1,482 1,556
CAPACITY SALES c 0
STEAM SALES c 0
COMMODITY SALES 0 ]
INTEREST FROM DEBT SERVICE RESERVE FLND 18 .o
"tet* TOTAL REVENUE 1,500 1,574
EXPENSES ($000)
PURCHASED FUEL 152 160
CONTRACT OPERATION & MAINTENANCE 0 0
OPELRATION & MAINTENANCE--COMMODITY PLANT 0 0
OFERATIOKS--DIRECT POWER PLANT EXPENSES 110 114
TRANSMISSION LINE MAINTENANCE 0 0
PROJECT MANAGEMENT FEE 4y 42
PROPERTY TAXES % INSURANCE 62 64
LAND LEASE 10 10
“7t*" TOTAL EXPENSES BEFORE DEBT PAYMENT 374 390
""t** KNET OPERATING INCOME ($000) 1,126 1.185
PROJECT DEBT PAYMENT 520 520
RECOVERY OF DEBT SERVICE RESERVE 0 0
RECOVERY OF WORKING CAPITAL 0 0
""*"" FROJLCT CASH FLOW BEFORE TAXES ($000) 607 665
“etet OEBI COVERAGE RATID 2.17 2.28
PARENER 1 CASHILOW BEFORE TAXES (3000) (205) 443
CASHFLOW AFTER TAXES ($000) (330} 302
PARTNLR 2 CASHFLOW BEFCRE TAXES ($000) 202 222
CASHFLOW AFTER TAXES ($000) 121 132
PARTKER 3 CASHFLOW BEFORE TAXES ($000) 0 0
CASHFLOW AFTER TAXES (§000) 0 0

484
326

242
144

1992

1,716
n

FUTURE RESCURCES ASSOCIATZS, INC. PaGge 1
2.4 MW, WorLe MARKET Driser, Maximum Fuer CosT.

1993 1994 199¢ 199¢ 19457 1958 1393 2000 2001 2002 2003 2004 2005 2006 2007 2008

1.802  1.892 1,986 2,086 2,190 2,239 2,414 2.535 2,662 2,795 2,935 3,081 3,235 3,397 3,567 3,745

0 0 0 0 4} ¢ 0 0 0 4 0 0 ] 0 0 0

0 0 0 0 4] ¢ 0 0 0 0 0 0 2 0 0 0

0 0 0 0 0 0 0 0 0 0 g 0 0 C 0 0

18 i8 18 ie 18 18 18 0 2 0 0 0 0 0 0 4]

1,820 1,816 2,004 2,104 2,208 2.318 -.433 2,539 2 662 £.795 2,935 3,04l 3,225 3,397 3,567 3,745

185 194 204 214 225 236 248 260 273 287 301 316 332 343 366 385

0 0 0 0 0 0 1] 0 0 o] 0 [} 0 0 0 1}

0 0 0 0 0 0 0 0 0 0 [y c 0 0 0 0

129 134 135 145 151 157 1F3 169 176 183 190 198 206 214 223 232

0 0 0 0 0 0 0 0 4] 0 0 0 0 0 0 ¢

47 49 51 53 55 57 53 52 64 67 69 72 7% 78 81 84

70 12 74 76 78 81 83 86 89 91 54 97 100 163 107 110

12 12 13 13 14 14 15 i 18 17 17 18 19 13 20 c1

442 461 480 501 522 545 568 593 618 €45 673 702 732 764 797 832

1,378 1,449 1,524 1,603 1,686 1.773 1.864 1,842 2,044 2,150 2,262 2,380 2,503 2,633 2,770 2.914

520 520 520 520 520 520 520 520 0 0 0 0 0 0 0 0

0 4] 0 0 0 0 0 260 0 0 0 0 0 0 ¢ 0

0 0 0 0 0 0 0 a 0 0 ¥ 0 0 0 0 61

858 930 1,005 1,186 1,253 1,345 1,883 2,044 2,150 z,262 2.380 2,503 2,633 2.770 2,975

2.65 2.79 2.93 3.08 3.24 33 359 3.74 HA HA NA NA NA HA NA HA

512 620 670 122 771 835 836 1.122 1,362 1,433 C8 1,588 663 1,755 1,847 1,643

378 402 429 .8 487 5i7 549 £99 58 1,008 56 1,109 1,165 1,224 1,285 1,377

286 310 335 361 389 518 443 561 681 717 754 733 834 478 823 432

168 182 195 209 224 239 255 326 450 484 509 535 563 592 623 669

c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 D 0 0 4] 0 0 0 0 0 0 0 0



27-Auc-87
PROJECT:

REPRESENTATIVE BroMAss POWER PLANT FOR IKDONESIA.

OVERALL PROJECT SUKMARY i

FUTURE RESOURCES ASSOCIATES, INC.
2.4 MU, WorLp MARkeT Dieser, Maximum Fuer CosrT.

SYSTEM COSTS AND VALUE

COGENERATION SYSTEM OPERATING PARAMETERS

Installed Facilities Cost 2,840 000%s Fuel Use 4.00 ton/hr
Total Loaded Canital Cost 4,064 000$s Ave. Capacity, Gross 2.75 MW
Initial Fuel Cost 8.69 mills/kWh Average Parasitic Load 0.25 MW
Initial 0&M Cost 0.00 mills/kWh Average Capacity, Net 2.50 MW
Project NPV (pre-debt, 12% DR) 7,712 000%s Firm Capacity 0.00 Mw
PROJECT DEBT FINANCING Heat Rate, gross 19,264 Btu/kWh
Heat Rate, net 21,190 Btu/kWh
Amount of Debt 3,454 000$s Operating Standard 0.0%
Debt Rate 11.0% Efficiency Standard 17.9%
Debt Term 12 Years
Minimum Coverage Ratio 2.17 Average Steam Qutput 0.00 mlb/hr
Average Coverage Ratio 2.58 Operating Hours-yr 1 7,008
Operating Hours-yr 2 7,008
INVESTHENT PERFORMANCE
Ptn 1 Ptn2 Ptn3 DEGRADATION FACTORS v » v 5 y. 4
Initial Investment (000$s) 610 0 0
Pre-Tax IRR (%) ERR NA NA Capacity 0.00% 0.00% 0.00%
After-Tax IRR (%) LRR NA NA Fuel Use 6.00% 0.00% 0.00%
Pre-Tax NPY (12% DR) 5,209 2,877 0 Cap. Bonus 0.00% 0.00% 0.00%
DATA BY TIHE-OF-USE PERIOD Ann. Hrs Hrs Net Steam Fuel Capacity($/kWh) Energy($/kWh)
SUMMER Hours  Avail Yrl Yr 2- kW 1b/hr ton/hr Firm  Avaij Fixed Short
On Peak 504 94.1% 214 474 2,500 1] 4.00 0.000 0.000 0.085 0.000
Partial Peak 756 94.1% 712 712 2,500 ] 4.00 0.006 0.000 0.085 0.000
Off Peak 926 59.5% 551 551 2,500 0 4.00 0.000 0.000 0.085 0.000
Dispatch Hours 670 79.9% 535 535 2,500 0 4.00 NA  0.000 NA  0.000
WINTER
On Peak 680 94.3% 641 641  ¢,500 0 4.00 0.000 ©0.000 0.085 0.000
Partial Peak 1,530 94.3% 1,443 1,443 2,500 0 4.00 0.000 0.000 0.085 0.000
Off Peak 2,364 67.2% 1,586 1,588 2,500 0 4.00 0.000 0.000 0.085 0.000
Dispatch Hours 1,330 80.0% 1,064 1,064 2,500 0 4.00 NA 0.000 NA 0.000

PAGE
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27-Auc-87 FUTURE RESOURCES ASSOCIATES, INC. PAGE 3
PROJECT: REPRESENTATIVE BI1oMAss Power PLANT :OR INDONESIA. 2.4 MW, WortDp MARKeT D1eserL, MaxiMum Fuer CosT.

KFORMANCE SUMHMARY

ANNUAL (FIRST YEAR) SYSTEM Pt

S - TR e TR IR0
MONTHLY HOURS JAh FEB MAR APR MAY JUN JutL AUG SEP ocT NOV DEC
Scheduled Outage 104 104 104 104 104 104 104 104 104 104 104 104
Forced Outage 42 42 42 42 42 42 42 42 42 a2 42 42
Operating Total 598 526 598 574 598 574 598 598 574 598 574 598

GROSS ELECTRICAL CAPACITY (kW), FULL CONDENSING EQUIVALENT

Peak 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750
Partial Peak 2,750 2,750 2,750 2,750 2,756 2,750 2,75C 2,750 2,750 2,750 2,750 2,750
0ff Peak 2,750 2,750 2,750 2,750 2.75%0 2,750 2,750 2,750 2,750 2,750 2,750 2,750
Dispatch Hours 2,750 2,75 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750

PARASITIC LOAD (kW)

Peak 250 250 250 250 250 250 250 2590 250 250 250 250
Partial Peak 250 250 250 250 250 250 250 250 250 250 250 250
Off Peak 250 250 250 250 250 250 250 250 250 250 250 250
Dispatch Hours 250 250 250 250 250 250 250 250 250 250 250 250

NET ELECTRICAL CAPACITY (kW)

Peak 2,500 2,506 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500
Partial Peak 2,500 2,500 2,500 2,500 2,500 2,509 2,500 2,506 2,500 2,500 2.500 2.500
Off Peak 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2.500 2.500
Dispatch Hours 2,500 2,500 2,500 2,506 2,500 2,560 2,500 2,500 2,50C 2,500 2.500 2.500

STEAM EXTRACTION RATE (1b/hr @ 1,276 Btu/lb, electric loss @ 10.09 1h/kWh}

Peak 0 0 0 0 G 0 0 0 0 0 0 0
Partial Peak 0 0 0 0 J 0 0 0 0 0 0 0
Off Peak 0 0 0 0 0 0 0 0 0 0 0 !
Dispatch Hours 0 0 0 0 0 0 0 0 0 0 0 n
FUEL CONSUMPTION (green ton/hr @ 6622 Btu/green lb)
Peak 4.00 4.00 4.00 4.00 4.0C 4.00 4.00 4.00 4.00 4.00 4.00 4.00
Partial Peak 4.60 4.00 4.00 4.00 4.90 4.00 4.00 4.00 4.00 4.00 4.00 4.00
Off Peak 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00

Dispatch Hours 4.20 4.00 4.00 4.00 4.90 4.00 4.00 4.00 4.00 4.00 4.00 4.00



27-AuG-87
PROJECT:

I PRO-JECT REVENUES b

HET ELECTIRICAL EHERGY OUTPUT (MM kWh/YR)

AVOIDEO OlESEL FUEL COST ($/kwh)

SHORT-RUN AVOIDED COST ESCALATION RATE

SUMMER
On-Peak
Part-Pk.
Of f -Pean
Dispatch

WINTER
On-Peak
Part-Pk.
Of f -Peak
Oispatch

FIRM CONTRACT CAPACITY (Mw)
FIRM CAPACITY PRICE {$§/kWy)

FIRM CATACITY BONUS

SUMMER

On-Peak
Part-Pk.
07 f-Peak

Price Alloc.

1

000

1 000

!
1

——

00u

.000

.000
.000
.000
.000

REPRESENTATIVE BIioMass PoOwWER

PLANT FOR INDONESIA.

1989 1890 123 1992 1493 19¢4 1995 1996

17.5 17 5 17.5 17 5 17.5 17.5 17 5 17.5
0 0846 00888 0 0933 0 0979 0.:028 0.1060 0.1134 0.1190

5.0% 5.0% 5.0% 5.0% 5.0% 5.0X 5.0% 5.0%
00846 0.0888 0.0323 0.03/9 0.10:8 0.105C 0.1134 0.1190
0 084t (.0888 0 0953 0.0979 0.1028 D.1080 0.1134 01190
0.0846 0.0888 0 0933 0.0979 0 1028 0.1080 0.1134 0.1190
0 C845 0.0888 0 0333 0.0579 0.1026 0.1060 0.1134 0.i190
00846 0.0888 0 0333 0.06979 0.1028 0.1080 0.1134 0.1i90
0.0856 (.0888 €.0933 0 0979 0.1028 0.1080 0.1134 0.1190
0 0846 0.0888 0.0933 0 0979 0.1073 0.1080 0.1134 0.1190
0 0846 0.C868 0 0433 0.0979 G.102s 0.1080 0.1134 0.1190

HMunthly Firm Capacity Payment = kW x $/kWy x Convers:on
Honthly Firm Capacity Bonus = {(xW x $/kWy x bonus(X)) /

Conversion factors

AS-AVALLASLE CAPACITY PRICE--FIXED {$/kWy)

SUMMER
On-Peak
Part-Pk.
0f f-Peak
Dispatch

WINTER
On-Peak
Part-Pk.
0ff -Peak
Dispatch

As-Available
Capacity {Mw)
2.

STEAM EXTRACTION (MM LBS/YR)

STEAH SALES (MM LBS/YR)

STEAN PRICE ($/1000 LBS)
STEAM PRICE ESCALATICN RATE

FERC OPERATING STANDARD
FERC E#EICIENCY STANDARD

2.
2.
2

[SELCILC NN

Alloc.
factors
0.12444
0.00136
0.0006¢
0.00000

02875
. 00667
.00074
00000

OO0 0o

0 1643
00028
0.0025

0.00

0 00

0.00

Period Performance Factors

0.00

Time-Differentiated As-Available

0.00

0
0.00
0

D OO0 o
o
o

0 0x
17 9%

0.00

0
000
0

(===l
[=1
o

[= e =l -]
o
o

0.00
0.00
0 00
0

&0

(== R R e ]

1.00
1.00
0.74

0.00

0.00
0.00
0.00
0 00

0.00

OO0 o0o ooo0oo
o
o

o o
o o

0.00
5.0

0.0%
17.9%

FUTURE RESOURCES ASSOCIATES,

INC.

Pace 4

2.4 MW, WorLp MARKET DIeseL, No FueL CosT.
1997 1538 in3y 2006 2001 2002 2003 2004 2005 2006 2007 2008
17.5 7.5 S 17.5 17.5 17 % 17.5 17.5 17.5 17.5 i7.5 175
0.1250 0.1312 0 1373 G 1447 0 1519 0.15395 C.1675 0.1759 0.1847 0.1939 0.2036 0.2i38
5.0% 5.0% S 0x 5.0% 5 0% 5.0% 5.0% S 0% 5.0% 5.0% 5.0%
0.1250 0.1312 0 1378 0 1447 0.1519 0.1595 0.16/5 0.1759 §.1847 0.1339 0.2036 0.2135
0.1250 0.1312 £.1378 D.1447 0.1519 0.159% 0.1675 2.1799 0.1847 0.193%5 0.2036 0.2138
0.1250 0.1312 0.13?8 0.1447 0.i5!9 0.1595 0.1675 0.1753 0 1847 0.1839 0.2036 0.2138
u.1250 0.1312 0 1373 0.1447 O0.1518 0.1555 G 1575 0 1759 O.1847 0.:1935 §.2036 0O 2138
0.1250 0.1312 N 378 C.1447 0 15): 19es DOIE7S 0 1799 C.1847 0.1939 0 2036 0 2138
0.1250 ©.1312 0 1378 0.1447 0.151s (.1585 0.1675 92.175%% 9D.1847 0.1939 0.2036 0.2)38
0 ic50 0.131Z 0 1378 0.1447 0.1519 ©0.1595 0 1675 G.i759 0.1847 0.1939 0.2036 0.2138
0.1250 0.1312 G !137& C.1447 0.1519 0.1595 0 1675 0 1753 O0.1847 0 1933 0.2036 0.2138
Factor x Period Performance factor, summed for each time pericd {on peak, part peak, off peak)
12, for each month 1n which peak-period capacity factor > 85X (bonus depends or actual CF).
WINTER Conversaon factors Period Performance Factors
On-Peak 0.0245 1.00
Part-Pk . 0.0123 1.00
0ff -Peak 0.0036 074
0.00 0.00 C.u0 0.00 0.00 0.00 0.60 0.00 c.06 0.0cC 0.0L 0.00 0.00 0.00
__________________ >
0.00 1.00 G.00 0.C0 0.20 0.6 0 00 0.G0 0.00 6.00 0.00 0.00 0.00 0.00
0.00 0.02 0.00 0.00 0.00 G.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 r.00 0.29 0.5c 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 G.00 0.0C 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.60 0.00
0.00 0.0d 0.00 0 08 0.00 0.00 0.00 0.99 0.00 0.00 0.00 0.6t 0.00 0.00
0.00 n.Co 0.00 0.00 0 00 0.00 G.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00
0.00 ¢ 00 (.00 0.00 009 o 0o 0.09 0 00 C.02 0.00 0.00 0.0¢ c.o0 0.00
0.00 0.00 0.C0 2 oo 0 6o 0 00 0.03 0.00 0.00 0.03 0.00 0.00 €.60 0.00
c.G 0.0 .0 0.0 [UY] 00 0o 0.0 0.0 3.0 0.9 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 c.0 0.¢ c.0 0.0 0.0 0.0 0.0 0.0 co
0.€2 0.00 0.00 0.00 0.00 0.00 0.00 n.co L.00 0.00 0.00 0.ca 0.00 0.00
5.0% 5.0% 5.0% 5.0% 5.0% 5. 0% 5 0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.04
0.0% 0.0X 0.0% 0.c% 0 0% 0.c% 0 Cx ~oo% 0.0% 0.0% 0.0% 0 0% 0.0% 3.0%
17.9% 17.9% 17.9% 17.9% 17.8% 17 9x 17 9% 17.9% 17.9% 17.9% 17.9% 17.9% 17.9% 17.9%



27 -Auc-87
PROJECT:

l_ PROJECT OPERATIONS AND HAINTENANCE COSTS '

TAx CREDITS (INVESTMENT, ENERGY)

FEDERAL OEPRECIATION

STATE DEPRECIATION

FROPERTY TAXES % OF CAPLIAL COST:
PROPERTY TAX ESCALATION RATE

1.00%

FUEL CONSUMPTION (TONS/YR)
FUEL COST {($/10n e
FUEL COST ESCALATION RATE

6.622 Btu/lb)

GENERAL [INFLATION RATE

INTEREST RATE ON DEBT SERVICE RESERVE FUND
PROJECT MAMAGEMENT FEE

LAND LEASE COST

INSURANCE X OF CAPITAL COST
TRANSMISSION LINE MAINTENANCE

1.00%

COGENERATION PLANT OPERATIONS

RETHEURSABLE CONTRACT O&M

CONTRACT O&M FEE AND OVERHLAD ® z0.0%
OPERATING LABOR

OPERATING SUPPLIES

ROUTINE AND CONTRACT MAINTENANCE

WATER

LETIER OF CREDIT

ASH DISFOSAL

ADMINISTRATIVE AND OFFICE EXPENSES

FURCHASED PGUER
PURCHASED POWER COST ($/kWh)
FURCHASED POWER ANNUAL COST
PURCHASED FOWER ESCALATION RATE

(W)

STAND-HY CHARGE 0.2 HW @

ARNUAL STAND-BY

RATE ($/kW-Mo)
CHARGES

1959

0 0%
5 0x
0.0x
$31

2 0%

28,032
35.43
5.0%

4 0%
7.0
$40
$10
$31
$0

(Enter al) first-year costs

$0
$0

$10
$50
€40
30
30
$5
35

c
$0.0730
(¥

5.0%

0.00
H

1990

5 0%
0.0x
$32

2 0%

28,032
35.70
5.0%

4 0%
7.0%
$12
$10
$32
$0

30
$0

310
352
342

£0.07€7
30
5.0%X

0.00
0

REPPRESENTATIVE B1oMAss PowER PLANT FOR INDONESIA.

FUTURE RESOURCES ASSOCIATES, INC.
2.4 MW, Worip MARkeT DieseL, MaxiMum FueL Cosr.

Pa

GE 5

1931 1992 1993 1994 13385 1996 1997 1398 18338 2000 2001 2002 2003 2004 2005 2065 2007 2008
5.0% 5.0% 5.0% 5 0% 5.0% 5.0% 5.0% 5 0¥ 0 5. 0% 5 0% 5.0% S 0% 5.0% 5.0% 5 CX 5 0% 5.0%
0.0x 0 0z 0.0% 0.0%X 0.0x 0.0% 0.0% 0 0% 0x 00X 0.0% 0.0x 0.0%x 0.0x 0.0%x 0.0% 0.0% 0.0%
$32 $33 $33 $34 $35 $35 $36 §37 8 338 $33 $40 $41 $42 $42 $43 §44 $45
20X 2 0% 2 0z 2.0% 2.0% 2 0X 2.0% 2. 0% 2.0% 2 Cx 2.0% < Ox 2. 0X 2.0% 2 0% 2.0% 2.Cx

28,032 26,032 28,737 2B.032 28,032 28,032 .032 24,832 02,032 25,032 28,032 28,032 8,032 28,032 28,032 28,032 26,032 24.032
$5.39 $6.29 $6 .03 $6.93 $7.28 §7.64 .02 §5 42 Yo B4 $5.23 3375 310.24 $10.75 $11.29 $11.85 $12.45 $13.97 $13.72
5 0x S O% 50% 5.0% 5.0% 5.0 5.0% v 04 5.C 5 0% 5.0x 5.0% 5 Q0% 5 0% 503 5.0% 5 0a
40X 4 CX 4.0% 4 0x 4 0% 4 0% 4.0% 4 ux 4 0% 20X 4 <k 4.0% 4.CX 1 0% 4.0% 4 0% 4 0%
7.0% 7.0% 7.0%X 7.0% 7.0% 7. 0% 7.0% 7.0% 7 0% 7.0% 7.0% 7.0% 7.0% 7.0X 7.0x 7.0% 7.0% 7. 0%
$43 345 $47 $49 $51 $53 $55 327 $L5 $u2 $c4¢ 357 $63 372 $75 $78 $51 $34
$11 $11 $12 $12 $13 $13 $14 §14 $15 $1& $16 $17 $17 $18 $19 $13 $20 321
$33 $35 336 338 $39 341 $42 344 $46 348 348 $51 $54 $56 $58 360 363 $65
30 $0 1§ 30 30 $0 $0 $0 30 30 $0 $0 30 $0 30 $0 30 $0
as the full-year equivalent])
30 ! $0 30 30 30 33 30 $0 $0 30 $0 $0 $0 $0 $0 $C $0
50 50 $0 50 $0 $0 $0 $0 30 $0 $0 $0 $0 $0 30 $0 30 30
$11 $11 $12 2 $13 $13 $14 $14 §15 $is $16 $17 $17 $18 513 $19 $20 321
$54 $56 $58 $61 $63 $66 $68 $7. 374 $77 $50 $83 $87 §3C $34 $37 $101 $105
$43 $45 $47 49 351 $53 $55 $57 $359 $62 $64 HYU $69 $72 $75 378 $81 184
30 $0 $0 $0 50 $0 50 30 50 $0 $C 30 $0 $0 30 30 30 $0
$0 42 $0 $0 $0 30 $0 $0 $0 $0 30 $0 $0 30 $0 30 $0 $0
35 36 36 $6 $6 $7 §7 37 37 38 $8 38 39 $9 39 $10 $10 $11
5 36 $6 36 36 37 37 $7 37 $8 $3 8 19 $9 39 $10 $10 sl
0 o 0 0 4] 0 0 0 0 4 0 0 0 0 0 0 b} 0
$0.0805 $0 0345 $0 0487 $0.033z $0.0378 $0.1027 $0.1073 $0.1:32 $0 1129 $0 1249 SO 1311 $3.1377 $0.1445 $0 1518 $0 1533 $0 1673 $0 1757 $0 1845
$0 $0 10 $0 30 $0 se 30 $0 $0 30 $C 50 $0 30 $0 HY 50
5.0% LR 5.0% 5.0% 5.0% 5.0% 5.0% 5 0« S0, S 0a £o% S.0% 5.0% 5.0a L.0% 5 0% 5.0%
0 00 0 00 0 00 0.00 0.0C 0.00 0 00 0 00 0 00 0.00 0.00 0.00 0.00 0.00 0 00 0.00 0.00 0.00
0 30 $0 $0 $0 $0 30 $0 30 30 36 $0 30 30 $0 ] 50 30
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27-AuG-87 FUTURE RESOURCES ASSOCIATES, INC. PAGE §

PROJEC:: REPRESEnTATIVE BIoMASs POWER PLAMT FOR INDONESIA. 2.4 MW, WORLD MARKET D1eseL, No FueL CosrT.
l PROJECT CAPIVAL COSTS AND FINANCING i
CAPITAL COST (5000): PROJECT FINANCING PARAMETERS:
Construction Draws (Detailed Below) 3,090 INTEREST RATE 11.00%
Start-Up Costs, Fees (Detailed Below) 375 TERM (YEARS) 12
Commissioning Fees (Detailed Below) 245 PERCENT OF CAPITAL COST FINANCED 85%
Commiiment Fees 69 AMOUNT FINANCED (5000) 3,431
Interest During Construction 208 ANNUAL PAYMENT (5000) 516
====== PROJECT STARTUP DATE Jan-89
TOTAL CAPITAL €OST 4,036
OWNERSHIP FINANCING PARAMETERS
CONSTRUCTION FINANCING PARAMTVERS: TGTAL PARTNERSHIP EQUITY (5000) 605
CONSTRUCTION INTEREST RATE 10.09% EQUITY CF FED STATE
FUNDS COMMITMENT FCE 2.0% SHARE SHARE TAX TAX
CONSTRUCTION/STARTUP (QUARTERS) 5 s=====  ===z== === ===
PROJECT FUNDING DATE Oct-87 PARTNER 1 10C.0% 66.7% 25.0% 10.0%
PARTNER 2 3.0% 33.3%  25.0% 10.0%
PARTNER 3 G.0% 0.0% 0.0% 0.0%
CONSTRUCTION DRAWDOWN SCHEDULE
TOTAL 1Q 2Q 3Q 4Q 5Q 6Q 7Q 8Q
PERCENTAGE OF TOTAL SPENT 100.0% 10.0% 20.0% 20.0% 25.0% 25.0% 0.0% 0.0% 0.0%
Turnkey Construction, Cogen 2,400 240 480 480 600 600 ] 0 0
Miscellaneous, Construction <00 20 40 40 50 50 ] 0 0
Contingency 240 24 48 48 60 60 0 0 0
Start-Up Costs 150 0 0 0 0 150 1] 0 0
Closing Costs 100 100 0 0 0 0 0 0 0
Development Fee 125 125 0 9 0 0 0 0 0
Owner’s Costs 250 50 50 50 50 50 0 ¢ 0
Working Capital 36 0 0 0 0 36 0 0 0
Debt Service Reserve 258 0 0 0 0 258 0 0 0
TOTAL FUNDS REQUIRLD 3,750 859 618 618 760 1,205 o o 0



CASE 4
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27-AuG-87

FUTURE RESOURCES ASSOCIATES, INC.

2.4 MW, WorLbp Marker Dreser, No Fuer Cosr.

P..OJECT: REPRESENTATIVE BIoMAass Pou/ER PLANT FOR INDONESIA.

| PROFORMA STATEMENT OF INCOME AND EXPENSES i

{first operating year begins on January 1)

1949 1990

REVENUE {$000)
ELECTRICAL ENERGY SALES 1,482 1.5%
CAPACITY SALES 0 0
STEAM SALES 0 0
Co==ODITY SALES 0 0
IMJEREST FROM DERT SERVICE RESERVE FUND 18 18
"ttt TOTAL REVENUE 1.500 1.574

F(PENSES {$000)
PURCHASED FUEL 0 0
CONTRACT CPERATIUN & MAINTENANCE 0 0
OPERATION & RAINTENSNCE--COMMODITY PLANT 0 o]
OPERATIONS--DIRECT POWER PLANT EXPENSES 110 114
TRANSMISS'ON LINE MAINTENANCE 0 0
PROJECT MANAGEMENT FEE 40 42
PROPERTY TAXES B INSURANCE 62 64
LAND LEASE 10 10
STt T0TAL EXPENSES BEFORE DEBT PAYMENT 222 230
"ttt ONET OPERATING INCOME ($000) 1.278 1,344
PROJECT DEBT PAYMINT 516 516
RECOVERY OF DEBT SERVICE RESERVE 0 0
RECOVERY OF WORKING CAPITAL 0 d
PUUTTOPRUJECT CASH FLOW BEFORE TAXES {3700} 162 828
ST DEBT COVERAGE RATIO 2. 48 2 6l
PARTRER | CASHFLOW BEFCRE TAXES ($000) (97) 552
CASHFLUW AFTER TAXES {$000) (25%) 376
FARTNER 2 CASHFLGW BEFCORE TAXES {$000) 254 276
CASHFLOW AFTER TAXES (3000) 156 1€9
PARTRER 3 CASHFLOW BEFCRE TAXES (3000) 0 0
CASHFLOW AFTER TAXES ($000) 0 0

(g\

w

o



27-Auc-87 FUTURE RESOURCES ASSOCIATES, INC. PAGE 2
PROJECT: REPRESENTATIVE BroMAass PoweR PLANT FOR INDONESIA. 2.4 MW, WorLp MARkeT Dreser, No Fuer CosT.
OvERALL PROJECT SUMMARY h
SYSTEM COSTS AND wALUE COGENERATION SYSTEM OPERATING PARAMETERS
Installed Facilities Cost 2,840 000$s Fuel Use 4.00 ton/hr
Total Loaded Capital Cost 4,036 000%s Ave. Capacity, Gross 2.75 MW
Initial Fuel Cost 0.00 mills/kuWh Average Parasitic Load 0.25 MW
Initial 08M Cost 0.00 mills/kHWh Average Capacity, Het 2.50 MW
Project NPV (pre-debt, 1z% DR) 9,316 000%s Firm Capacity 0.00 MW
PROJECT Di'.T FINANCING Heat Rate, gross 19,264 Btu/kwWh
Heat Rate, net 21,190 Btu/kWh
Amount of Debt 3,431 0003s Operating Standard 0.0%
Debt Rate 11.0% Efficiency Standard 17.9%
Debt Term 12 Years
Minimum Coverage Ratio 2.48 Average Steam Qutput 0.00 mlb/hr
Average Coverage Ratio 2.96 Cpevating Hours-yr 1 7,008
Operating Hours-yr 2 7,008
INVESTMENT PERFORMANCE
Ptn 1 Ptn2 Ptn3 DEGRADATION FACTORS ', v o .,
Initial Investment (000$s) 605 0 0
Pre-Tax IRR (%) ERR NA NA Capacity 0.00% 0.00% 0.00%
After Tax IRR (%) ERR NA NA Fuel Use 0.00% 0.00% 0.00%
Pre-Tax NPV (12% DR) 6,276 3,408 0 Cap. Bonus 0.00% 0.00% 0.00%
DATA BY TIME-OF-USE PERIOD Ann. Hrs Hrs Net  Steam Fuel Capacity($/kWh) Energy($/kwh)
SUMMER Hours  Avail Yrl Yr 2- ki 1b/hr ton/hr Firm Avail Fixed Short
On Peak 504 94.1% 474 474 2,500 0 4.00 0.000 0.000 0.085 0.000
Partial Peak 756 94.1% 712 712 2,500 0 4.00 0.000 0.000 0.085 0.000
Off Peak 926 59.5% 551 551 2,500 0 4.00 0.000 0.000 0.085 0.000
Dispatch Hours 670 79.9% 535 535 2,500 0 4.06 NA 0.000 NA 0.000
WINTER
On Peak 680 94.3% 641 641 2,500 0 4.00 0.000 0.000 0.085 0.000
Partial Peak 1,530 94.3% 1,443 1,443 2,500 0 4.00 0.000 0.000 0.085 0.000
Off Peak 2,364 67.2% 1,588 1,588 2,500 v} 4.00 0.000 0.000 0.085 0.000
Dispatch Hours 1,330 80.0% 1,064 1,064 2,500 0 4.00 NA 0.000 HA 0.000



27-Auc-87 FUTURE RESOURCES ASSOCIATES, INC. PaGe 3

PROJECT: REPRESENTATIVE BroMAass Power PLANT FOR INDONESIA. 2.4 MW, Wortp MARkeT Dieser, No Fuer CosT.

ANRUAL (FIRST YEAR) SYSTEM PLRFORMANCE SUHHARY‘j

AT EXISICYIEO TP, -

MONTHLY HOURS JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC
Scheduled Outage 104 104 104 104 104 104 104 104 104 104 104 104
Forced Outage 42 42 42 42 42 42 42 42 42 42 42 42
Operating Total 598 526 598 574 598 574 598 598 574 598 574 598

GROSS ELECTRICAL CAPACITY (kW), FULL CONDENSING EQUIVALENT

Peak 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750
Partial Peak 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750
Off Peak 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750
Dispatch Hours 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750

PARASITIC LOAD (kW)

Peak 250 250 250 250 250 250 250 250 250 250 250 250
Partial Peak 250 250 250 250 250 250 250 250 250 250 250 250
O0ff Peak 250 250 250 250 250 250 250 250 250 250 250 250
Dispatch Hours 250 250 250 250 250 250 250 250 250 250 250 250

NET ELECTRICAL CAPACITY (kW;

Peak 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500
Partial Peak 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500
Off Peak 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,560 2,500 2,500 2,500 2,500
Dispatch Hours 2,500 2,500 2,500 2,500 2,500 2,500 z,500 2,500 2,500 2,300 2,500 2,500

STEAM EXTRACTION wAtE (1b/hr @ 1,276 Btu/lb, electric loss @ 10.00 1b/kkh)

Peak 0 0 0 0 0 0 0 0 0 0 0 0
Partial Peak 0 0 0 0 0 0 0 0 0 0 0 0
Off Peak 0 0 0 0 0 0 0 0 0 0 0 0
Dispatch Hours 0 0 0 0 0 0 0 0 0 0 0 0
FUEL CONSUMPTION (green ton/hr @ 6622 Btu/green 1b)
Peak 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
Partial Peak 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
Off Peak 4.00 4.00 4.00 4.00 4.00 4.300 4.00 4.00 4.00 4.00 4.00 4.00
Dispatch Hours 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00



27-Auc-87 FUTURE RESQURCES ASSOCIATES, INC. ‘ PaGe 4
PROJECT: REPRESENTATIVE B1oMASS POWER PLANT FOR INDONESIA. 2.4 MW, WorLp MarkeT Dreser, Maximum Fuer Cos..

[ PROJECT REVERUES i
1989 1990 1991 19v2 1993 1934 1495 1996 1/ Qwds  1wwd 2000 2000 2002 2003 2604 2006 2006 2007 2008

Nt BLECTRICAL ENERGY QUIFUT (MM xWh/YR) 175 17.5 175 175 175 17.5 175 175 175 174 174 1y 175 175 17.5% 175 17 5 7.5 17.5 17.5
AvOILED DIESEL fFufL COST {§/hwn} 0 GB4c 0.0888 0.0333 0 €379 0.028 0 10BO 9 }134 0.1130 0.1250 0 1312 0 1378 0 1447 C 1518 0 1535 0.1675% C 1759 (.l847 0 1939 ¢ 2036 9 2138
SHORT-RUN AVOIDED COST ESCALATION RATE 51x 5.0% 5.0x 5 03 5.0% 5 0% 5 0% 5.0% 5.02 5 Ox 5 0% 5.0% 5 0% 5 5. 0% £ 0% 5.0% 5.0% 5. 0%
StLHMER Price Alloc
0n-Peak 1.0C0 0 UB*b 0 Cses 0 0335 0 G35 0 1028 G.i0UD C.1134 0 1150 D 1250 0 1312 O 1378 0 1347 0 1819 0 !%35 0 1675 0 1753 0.1847 €.1539 0 233 0 2138
Part-Pk 1 000 0 0846 0 0488 0.0433 009’9 01028 0. 1080 0.1134 O0.1i%C 0 1250 0 1312 0 1378 0O 1447 ¢ 1518 0 1535 0 1675 0 1759 0.1847 0.1939 02936 0 2138
Off -Feak 1 000 J 0346 0 0c38 0.0333 ¢ 779 01028 0 .80 0.1134 0 1190 0 1250 0.1312 0 1376 0 1447 0 1519 01535 G 1675 0O 1753 0 1847 0.1333 0 297 0 2138
Dispatch 1 coo 0 Cd46 0 Cx83 00333 0 C..3 01028 01050 0 1134 0 1162 01290 © 1312 0 1378 C 1447 C 1519 O 1535 0 1€25 © 1733 0 1847 0 1935 O 2335 0 213¢
WINTER
On-Pean 1 06V 0 C=45 0 wds 0 0333 C Gdd 0 i0cg O 1CEG 0 1134 0 1155 0 1280 6 12i¢ 2 1378 © 1447 0 1515 O 1638 o 1875 0 17%3 0.7647 0 1533 0 2338 0 213K
Part-Pk 1.000 0 0346 0 Oww8 0.C333 0 0379 01028 0 1620 Q 113§ 0 1183 G 1250 O 131z C i378 0 1447 0 1519 0 1535 & 1675 0 1753 0 1847 01938 2 2336 0 2138
Oft-FPeak 1 000 0 0846 0 C333 0 0933 00979 01028 0.'050 O 1134 O D350 0 1250 0 1312 0 1373 o 1447 0 1515 0 1585 € i€’5 0 1799 O 1 01335 © 2335 0 212
Dircpatch 1.000 00346 € 7-=3 0.C933 0 0379 01028 0 1053 0 2134 21180 0 1250 O 1317 0 1374 G 1447 0 1519 0.15%% § 1£75 C 1755 01247 01833 £ o7t g o213
FIRH CCWIRACT CAPACITY {Mw) 00 Honthly Fars Sty Jayment - kW ox §okWs o (enversion Factter x Period Performarce factor, sumred for each time pericd (on posx, part peak, off pear)
FIRKM CAPACITY PRICE ($/kWy) 0 Konthly Frimn capacity Bonus = LW x §/kWy x tonus(%)) , 12, for each month an whioh pear e tod capacity facter » 85X {Lonuy cepends on actual CF)
FIRM CAFACITY BONUS
SUMHER Conversian Factors Pericd Performance factors ] WIKIER Cenvercien tactors Feriud Performatize factors
On-Peak 0. 1643 1 00 i 0n-Peak 0 2235 1.62
Part-Pk . 0 0028 1.00 Part- Pk 0 c123 1.¢c2
Off -Peek 0.0025 074 Off -Feak 0.CC36 c 74
AS-AVAILABLE CAPACITY PRICE--FIXLD {$/bw,) 0 Co 0.60 0.00 0 Ca 0 GO .00 0.0C 0.¢3 0.00 0 GO 0.00 0 Q32 G 0C 0o 0. co o2 0 0 0.c0 G GO 0.00
As-Avairlaule ~i0C
SUMMER Capacity (Mw) factors  Tie-Difterentisted As Ava:lstile Capacity Price (C/kWh)-----c-cmvomeonnn .
On-Peak 2.50 0 12444 0.00 J 06 0 00 0.00 0.0 0.00 0.c0 0.00 0.c0 00D 0 0d J Cd 0 60 0 00 0¢o 0 ¢d 0.0 0 cd 020 G.00
Part-Pk. 2 50 0 00136 0.00 0 00 0 00 u 00 0 120 J.00 0.00 3.00 G 06 g Co 0 60 0.00 0.0C 0.00 000 0 00 0.00 0 Co d 20 0.00
Cff-Peak 2 50 0 0206c2 G 00 0 00 0 00 ¢ co ¢ 0o o 00 0 00 0 00 Cc o 0 00 0 L 0.00 [ 0 00 6.02 [Uih] 0.00 0.00 ¢ 00 0.00
Orspatch 24 0 LIsto 0 Go 0.00 0 0N 0 CC 0 00 00 0 Cco 0 00 0 ¢cd 0o ool 500 008 200 ¢ | 3.00 J Co 0 00 0 00
WINTER
On-Feak ¢ S0 S wi3ls 0 G5 0 00 0 (0 C 0 90 0 G0 0.Co 0 0% G Ca S C C Lo U] G (2 0 co ¢ G3 0c2 CGo 00 g.C
Part-Fi ¢ tC 0 00867 L] 0 00 g 10 g 00 0 00 0 C0 7 0o 0 00 0 &3 0 62 0 Cd 0 Co 0C) 0 00 g co 0 0¢ 03 0 03 0.00
Oft Peoan 2 50 G 00074 0 00 [SY] 0 6% 0 a2 0 00 0 02 0 02 0 00 C ce 0 GO SRR eN] 0 2 Ca SR} < 02 opale] 0.C2 0 G2 0 00
Dyspaton 2 50 0 ocot U 00 0 uu 0 02 0 00 G 02 ¢ 03 0 0] 0 0d [N G a2 003 [ 2 SR 202 c oe RN 0 Go 0 00
STEAM EXIRALTION (MM LBS/YR) 030 20 o] V) 00 00 [o] 00 30 (Y] [ G 3o ] [ 0o o3 0.0 J 0 [ 00
STEAM SALES (MM LES/YR) 00 00 S] 60 00 c.o 00 00 00 50 > 0 ] 00 30 00 A" 00 30 [ 0.0
SiFAM PRICE ($/1G00 LBS) G GO 0.Co 0 40 [Ce] 0 G0 0.80 0.00 0 G0 0 €0 000 w0 T3 [N 2l C.Go Goul t.¢0 5.8 800 0 00
STLAY FRICE ESCALATIUN RATE 5 0. 5 0a 5.0% PENIRN 5 0% 5.0% 5. 0a 5 Cx 5 0a 4 Ca Lol 5.0 5 0% S04 S Cx S (s 5. 0a 5 0a ¢ D
FERC (HERATING STANDARD 0 Cx 0 0% 0 0% G o% 0 0% 0 04 0 0% 0 0% 0 0% 0 0% 0 0w 0 on 0 Cx [UN0] It 0 2% 0 0% 0 C Cx 0.0
CUTUUFERC EFEICIENGY STANDARD 1782018 17 10 37 a% 12 8x 12 9% 17 9% 1) 9% 1) 9% 17 8¢ 1T 8% 17 9% 179X 179% 17 9% 1797 17 5% 17 91 17 9%



27-AuG-87 FUTURE RESOURCES ASSOCIATES, INC.
PROJECT: REPRESENTATIVE BIOMASS POWER PLANT FOR INDONESIA. 2.4 MW, WoRLD MARKET DreseL, No Fuei Cosr.
| PROJECT OPERATIONS AND MAINTENANCE COSTS I

1989 1390 1991 1992 1993 1994 1995 1996 1997 1993 1999 2000 2001 2002 2003 2004 2005 2006
TAX CREDITS (INVESTHENT, ENERGY) 0 0z
FEDERAL DEPRECIATION 5.0% 5 0% 5 0% 5.0% 5.0% 5.0% 5.0x 5.0% ©0x 5.0% 5.0% 5.0% 5 0% 5 (Y 5.0% 5 0% L 0x LN}
STATE DEPRECIATION 0 0x 0.0x 0.0% 0.0x 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0x 0.c% 0. % 0.0% 0.0% 0.0% 0.0x 0.0%
PROPERTY TAXES ------ % OF CAPITAL COST:  1.00% $31 $32 $32 $33 $33 $34 $35 $35 $36 37 $28 $38 §3% $40 $41 §42 $42 $43
rrurtRIT TAX ESCALATION RATE 2.0% 2 0% 2.0% 2 0x 2 0% 2.0% 2.0% 2.0% 202 2 0% PN 2 0% 2 L 2 0% 2 0% ?2.0% 2 0%
FUEL CONSUMPTION {TONS/YR) 28,032 28.032 28.037 28,03z 28.032 28,032 28,032 28,03¢ 28,032 28.032 23,032 28,032 28,032 28,032 26,032 28,032 28,032 28,032
FUEL COST  ($/TON ] 6.622 Btu/lb)  $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.60 3000 $0.00 $0.CC  $0.00 $G.00 $C L0 $UCO  $0.06 $0.00  $0.00 $2.00
FUEL COST ESCALATION RATE 5 0% 5.0% 5 0= 5 9z 5 0% 5.0x 5.0% 5.C0% 5 0% 5 0% 5 0% 5 0% 5 5% 5 0% 5.0% 5.0% 5.0% 5 03
GEMERAL INFLATION RATE 4.0x 4.0x 4.0% 4 0% 3.0% 4.0% 1.0x% 4 0x 4.0% 4 0% 1ox 40% 4 0% 40x 4 0% 4.0% 4 0% 4.0%
INIEREST RATE ON DEBT SERVICE RESERYE FUND 7.0% 7.0% 7.0% 7.0% 7.0% 7.0x% 7.0% 7.0% 7.0% 7.0% 7oy 7 ox 7 0% 7.0% 7.0% 7.0% 7.0x 7.0
PROJECT MAKAGEMENT FEE $40 $42 $43 $45 §47 $49 151 $53 $55 $57 $:3 $? $£4 $€7 $£3 §72 $75 g
LAND LEASE COST $10 $i0 $11 $11 $12 $12 $13 $13 $14 $14 315 $158 $16 $17 $17 $18 $19 $19
TRSURANCE ----------- X OF CAPITAL COST:  1.00% $31 $32 $33 $35 $36 $38 139 $41 $42 $44 $46 318 $43 $31 $54 $56 $58 $60
TRANSMISSIOR LINE MAINTENAKCE 30 0 $0 0 $0 $0 $0 $0 $0 $0 $3 $0 $0 $0 $0 $0 30 $0
COGEKERATION PLANT OPERATIONS
zzizzzzszazz-izizziszzsssz==z= (Enter all first-year costs as the full-year equivalent)
RETMBURSABLE LONIRACT O&M $0 30 50 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
CONTRACT OBH FEE AND UVERHEAD 8 20.0x $0 $7 0 $0 $0 $0 $0 30 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
OPERATING LABOR $10 $10 $11 $i1 $12 $12 $13 313 $14 $14 $15 $15 $15 $17 $17 $18 $19 $19
OPERATING SUPPLIES $50 $52 $54 $56 $58 $61 $63 $66 $68 $71 $74 $77 $30 $83 337 $30 $34 $37
ROUTIME AND CONTRACT MAINTENANCE $40 342 $43 $45 $47 $49 $51 $53 $55 §c7 $53 $62 $E£4 $c7 $59 §72 $75 %78
WATER ¢ $0 $0 $0 119 $0 $0 $0 $0 $0 3 $0 $3 $0 $0 50 30 $0
LETYER OF CREDIT $0 H $0 $0 30 $0 $0 50 $0 $C $0 50 $0 50 $0 $0 $0 $0
ASH DISPOSAL 5 $5 35 H $6 $6 36 $7 §7 $? $7 $3 §5 $5 §3 3 $3 $10
ADMINISTRATIVE AND OFFJCE EXPENSES 144 35 35 € $6 35 $6 $7 $7 7 $7 §5 §3 $3 33 33 $3 §10
PUF THASED POWER (kW) 0 o 0 b 0 0 0 0 0 C c z 0 0 0 C b} o
PURCHASED POWER COST ($/kWh) $0.0730 $0.0767 $0.0805 $c C=45 $O 0687 $0.0932 $0.0978 $0 1027 $0.1079 $0 1132 $0 1183 $0 1,45 ST 1311 $0 1377 $0 1445 $0 1518 $0.1593 $0 1673
PURTHASED POWER ANNUAL COST $0 $0 $0 50 $0 $0 $0 $D $0 $0 $0 $0 $0 ] $0 $0 $0 $0
PURCHASED POWER ESCALATION RATE 5.0% 5.0% 5.0% 5 0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5 0% 5. 0% 5 0% 5.0% 5 0% 5.0% 5.0% 5.0%
STAND-BY CHARGE RATE {$§/hW-Mo) 0.2 MJ @ 0.00 0 00 0Cod 0 00 0.00 0 00 0. 00 0.00 0.00 0 00 0 00 0.00 000 060 0 00 0.00 0.00 0.00
NRUAL STAND-BY CHARGES 50 30 50 30 $u $0 $0 $0 $0 $0 $0 $0 $0 $c $0 30 30 $0

PaGe 5

2007

0.60
50

»

2008

7.
$54
321
$65

$0

30
§0

$21
$105
$84
$0
$0
$n
$11

0
$0.1845
$0

0 00
0

¥
~



27-AuG-87 FUTURE RESOURCES ASSOCIATES, INC. PAGE 6

PROJECT: REPRESENTATIVE BIOMASS FOWER PLART FOR INDONESIA. 2.4 MW, HorLD MArRkeT Dreser, Maxrtium Fuer CosT.

( — - -
| PROJECT CAPITAL CGSTS AND FINANCING }

TP

i L

CAPITAL COST (£900): PROJECT FINANCING PARAMETERS:
Construction Draws (Detailed Below! 3,090 INTEREST BATF 11.00%
Start-Up Costs, tees (Detailed Below) 375 TERM (YEARS) 12
Commissioning Fees (Detailed Below) 321 PERCENT OF ZAFTTAL COSi FINANCED 85%
Commitment Fees 3 AMOUNT FINAKCED ($007) 3,454
Interest During Construction 20 ARNUAL PAYMENT (5000) 520
s===== PROJECT STARIUP DATE Jan-89
TOTAL CAPITAL COST 4,064
OWNERSHIP FINANLING PARAMETERS
CONSTRUCTION FINANCING PARAMETERS: TOTAL PARTHERSHIP EQUITY (5000) 610
CONSTRUCTION INJEREST RATE 120.60% FQUITY CF FED STATE
FUNDS COMMITMENT FEE 2.0% SHARE  SHARE TAX TAX
CONSTRUCTION/STARTUP {QUARTERS) 5 teez= zs=== === ===
PROJECT FUNDING DATE Oct-87 PARTNER 1 100.0% 66.7% 25.0% 10.0%
PARTRER 2 0.0% 33.3% 25.0% 10.0%
PARTRER 3 0.0% 0.0% n.0% 0.0%
CONSTRUCTION DRALDOWN SCHEDULE
TOTAL 1Q 20 3Q H 5 6Q /0 80
PERCENTAGE OF TOTAL SPENT 100.0% 10.0% 20.0% 20.0% 25.0% 25.0% G.0% 0.0% 0.0%
Turnkey Construction, Cogen 2,400 240 480 430 600 600 0 0 0
Miscellaneous, Construction 200 20 40 40 50 50 0 0 0
Contingency 240 24 48 48 60 60 0 it 0
Start-Up Costs 150 ] ] o 4] 150 0 0 0
Closing Costs 100 160 0 0 0 0 0 0 a
Development fee 125 125 0 0 0 0 0 c 0
Owner’s Costs 250 56 50 50 50 50 0 0 0
Working Capital 6! Y 0 0 0 61 0 0 0
NDebt Service Reserve 260 ¢ 0 C c 260 0 0 0

TOTAL FUNDS REQUIRED 3,786 559 618 618 760 1,231 0 0 0



CASE 5

(Diesel Fuel Subsidy Phaseout, High Wood Waste Price)

L



03-Seer-87 FUTURE RESOURCES ASSOCIATES, INC. PAaGEe 1

PROJECT: REPRESENTATIVE BIoMAss PowER PLANT FOR INDONESIA. 2.5 MW, 5-vrR DIESEL SUBSIDY PHASE-oOUT, Maximum FueL CosT.

l PROFORMA STATEMENT OF INCOME AND EXPENSES .

{first cperating year begins on January 1)

1989 1930 1991 1992 1993 1994 1935 1996 1997 1998 1399 2000 2001 2002 2003 2004 2005 2006 2007 2008
REVENUE ($000) —_—
ELECTRICAL ENERGY SALES 741 933 1,144 1,3/3 1,621 1,892 1,987 2,686 2,130 2,300 2,415 2,536 2,662 2,796 2.935 3.082 3,236 3,396 3,568 3,746
CAPACITY SALES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0
STEAM SALFS 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 o 0 0 e 0
COMHODITY SALES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
INTEREST FROM DEBT SERVICE RESERVE FUND 18 18 18 18 18 i8 18 18 8 18 18 0 0 0 0 0 0 0 0 0
**"** TOTAL REVENUE 758 552 1,162 1,391 1,83 1,810 2,005 2,104 2,203 2,318 7,433 2,796 2,335 3,082 3,236 3,358 3,568 3,746
EXPENSES ($000)
PURCHASED FUEL 152 160 168 176 185 194 204 <14 225 236 248 260 273 287 301 3i8 332 349 366 385
CONTRACT OPERATION & MAINTENAHCE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 c 0 0
OPERATION & MAINTENANCE--COMMODITY PLANT 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 c
OPERATIONS--DIRECT POWER PLANT EXPERSES 110 114 119 124 129 134 139 145 151 157 163 169 176 183 120 148 206 214 223 232
TRANSHISSEON LINE MAINTENANCE 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PROJECT MAKAGEMENT FEE 40 §2 43 45 4 43 Sl 53 55 57 59 62 64 87 63 72 75 78 81 84
PROPERTY TAXES & INSURANCE 62 64 66 &8 79 72 74 76 78 g1 83 &6 €3 91 94 97 100 103 107 110
LAND LEASE 10 10 11 11 12 12 13 13 14 14 15 15 16 17 17 18 19 19 20 21
*°**™ TOTAL EXPENSES BEFORE DEBI PAYMENT 374 390 406 424 442 451 480 50! 522 545 B 533 618 645 673 702 764 737 812
"t NET OPERATING INCOME ($000) 385 562 755 967 1,197 1,450 1,525 1,603 1,686 1,773 1,465 1,943 2,044 2,151 2,263 2,380 2,504 2.634 2,771 2.914
PROJECT DEBT PAYMENT 520 520 520 520 520 B 520 520 520 520 520 520 0 0 0 0 0 0 0 0
RECOVERY OF DEBT SERVICE RESERVE 0 0 ¢ 0 9 0 0 0 0 0 0 260 0 0 0 0 0 0 0 0
RECOVERY OF WORKING CAPITAL 0 0 0 0 e 0 0 0 0 0 0 0 0 0 0 0 0 0 o 61
***** FROJECT CASH FLOW BEFORE TAXES ($5c0) (134} 42 236 447 678 930 1,005 1,084 1,187 1,25 1,345 1,683 2,084 2,151 2,263 2,380 2.504 2,634 2,771 2,4/6
""**% DLBT COVERAGE RATIO 0.74 1.c8 1.45 1.86 2.30 2.79 Z2.93 308 3.5 3.41 3.59 3.74 NA KA NA WA KA NA HA NA
PARTHER 1 CASHFLOW BEFORE TAXES ($000) (699) 23 157 298 452 620 670 723 778 838 837 1,122 1,363 1,434 1,568 1,97 1,669 1,756 1,847 1,984
CASHFLCW AFTER TAXES ($000) (663) 22 165 196 294 402 429 458 487 518 548 €30 859 1,006 1.057 1,116 1,165 1,224 i,285 1.378
PARTNER 2 CASHFLOW BEFORE TAXES {$000) {45) 14 /9 149 226 310 335 361 383 418 448 561 €81 717 754 743 835 B78 924 932
CASHFLOW AFTER TAXES ($000) (46) (8) 33 73 128 182 1395 210 224 238 255 328 460 464 503 536 582 593 623 670
PARTNER 3 CASHFLOW BEFORE TAXES ($000) 0 1] 0 0 0 0 3 0 0 7} 0 0 0 0 4} 0 0 0 0 0
CASHFLOW AFTER TAXES ($000) 0 c 0 0 0 0 0 0 0 0 0 g 0 0 ] c 0 0 0 0



03-Sep-87
PROJECT:

REPRESENTATIVE BIioMass PoOWER PLANT

OVERALL PROJECT SUMMARY I
T R ——————

FUTURE RESOURCES ASSOCIATES,

ForR INDONESIA.

INC.

PAGE 2

2.5 MW, 5-vr DreseL Sussipy PHASE-ouT, Maximum FueL CosT.

SYSTEM COSTS AND VALUE

COGENERATION SYSTEM OPERATING PARAMETERS

Installad Facilities Cost 2,840 000§s Fuel Use 4.00 ton/hr
Total Loaded Capital Cost 4,064 000%s Ave. Capacity, Gross 2.75 MW
Initial Fuel Cost 8.69 mills/kWh Average Parasitic Load 0.25 MW
Initial 0&M Cost 0.00 mills/kkh Average Capacity, Net 2.50 MW
Project NPV (pre-debt, 12% DR) 5,887 000$s Firm Capacity 0.00 MW
PROJECT [-EBT FINANCING Heat Rate, gross 16,264 Btu/kWh
Heat Rate, net 21,190 Btu/k¥Wh
Amount of Debt 3,454 000S8s Operating Standard 0.0%
Debt Rate 11.0% Efficiency Standard 17.9%
Debt Term 12 Years
Minimum Coverage Ratio 0.74 Average Steam Output 0.00 mlb/hr
Average Coverage Ratio 2.21 Operating Hours-yr 1 7,008
Operating Hours-yr 2 7,008
INVESTHENT PERFORMANCE
Ptn 1 Ptn 2z Ptn 3 DEGRADATION FACTORS v ', ¢ 5y,
Initial Investment (000$s) 610 0 0 r r r
Pre-Tax IRR (%) 44.3% ERR NA Capacity 0.00% 0.00% 0.00%
After-Tax IRR (%) 35.9% ERR NA Fuel Use 0.00% 0.00% 0.00%
Pre-Tax NPV (12% DR) 3,992 2,268 0 Cap. Bonus 0.00% 0.00% 0.00%
DATA BY TIME-OF-USE PERIOD Ann. Hrs Hrs Net  Steam Fuel Capacity($/kWh) Energy($/kWh)
SUMMER Hours  Avail Yr 1 Yr 2- kW 1b/hr ton/hr Firm  Avail Fixed Short
On Peak 504 94.1% 474 474 2,500 0 4.00 0.000 0.000 0.042 0.000
Partial Peak 756 94.1% 712 712 2,500 0 4.00 0.000 0.000 0.042 0.000
Off Peak 926 59.5% 551 551 2,500 0 4.00 0.000 0.000 0.042 0.000
Dispatch Hours 670 79.9% 535 535 2,500 0 4.00 NA  0.000 HA 0.000
WINTER
On Peak 680 94 .3% 641 641 2,500 0 4.00 0.000 0.000 0.042 0.000
Partial Peak 1,530 94.3% 1,443 1,443 2,500 0 4.00 C.000 0.000 0.042 0.000
Off Peak 2,364 67.2% 1,588 1,588 2,500 0 4.00 0.000 0.000 0.042 0.000
Dispatch Hours 1,330 80.0% 1,064 1,064 2,500 0 4.00 NA 0.000 NA 0.000




03-Sep-87

PROJECT:

FUTURE RESOURCES ASSOCIATES, INC.
2.5 MW, 5-vyr DieserL SuBsipYy PHASE-ouT, Maximum FueL CosT.

[ ANNUAL (FIRST YEAR) SYSTEM PERFORMANCE SUMMARY i

REPRESENTATIVE BIOoMASS POWER PLANT FOR INDONESIA.

PaGge 3

MONTHLY HOURS JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC
Scheduled Outage 104 104 104 104 104 104 104 104 104 104 104 104
Forced Outage 42 42 42 42 42 42 42 42 42 42 42 42
Operating Total 598 526 598 574 598 574 598 598 574 598 574 598

GROSS ELECTRICAL CAPACITY (kW), FULL CONDENSING EQUIVALENT
Peak 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750
Partial Peak 2,750 2,750 2,750 2,750 2,750 2,750 2 750 2,750 2,750 2,750 2,750 2,750
Off Peak 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750
Bispatch Hours 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750

PARASTITIC LOAD (kW)

Peak 250 250 250 250 250 250 250 250 250 250 250 250
Partial Peak 250 250 250 250 250 250 250 250 250 250 250 250
Off Peak 250 250 250 250 250 250 250 259 250 250 250 250
Dispatch Hours 250 250 250 250 250 250 250 250 250 250 250 250
NET ELECTRICAL CAPACITY (kW)
Peak 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500
Partial Peak 2,500 2,5c0 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500
Off Peak 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500
Dispatch Hours 2,50 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,502 2,500
STEAM EXTRACTION RATE (1b/hr @ 1,276 Btu/lb, electric loss @ 10.00 1b/kWh)
Peak 0 0 0 0 0 0 0 0 0 0 0 0
Partcial Peak 0 0 0 0 0 0 0 0 0 0 0 0
Off Peak 0 0 0 0 0 0 0 0 0 0 0 0
Dispatch Hours 0 0 0 0 0 0 0 0 0 0 0 0
FUEL CONSUMPTION (green ton/hr @ 6622 Btu/green 1b)
Peak 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
Partial Peak 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
Off Peak 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
Dispatch Hours 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.C0 4.00



03-Sep-87
PROJECT:

| PROJECT REVENUES h

NET ELECTRICAL ENERGY OUTPUT (MM kWh/YR)

AVOIDED DIESEL FUEL COST ($/kwh)

SHORT-RUN AYOIDED COST ESCALATICM RATE

SUMMER
On-Peak
Part-Pk.
Of f-Peak
Dispatch

WINTER
On-Peak
Part-Pk.
Of f-Peak
Dispatch

FIRM CONTRACT CAPACITY (MW
FIRM CAPACIYY PRICE ($/xWy)

Price Alloc.
1.000
1.000
1.000
1.000

1.000
1.000
1.000
1.000

0.0
0

FIRM CAPACITY BONUS
SUMHER
On-Peak
Part-Pk.
Of f -Peak

AS-AVAILABLE CAPACITY PRiCE--FIXED ($/kWy)

As-Available Alloc.
SUHMMER Capacity (MW} Factors
On-Peak 2.50 0.12444
Part-Pk. 2.50 0.00136
0f f-Peak 2.50 0.00062
Dispatch 2.50 0.00000
WINTER
On-Feak 2.50 0 02375
Part-Pk. 2.50 0.00667
Of f-Peak 2.50 0.00074
Dispatch 2.50 0.00000

STEAM EXIRACTION (MM LBS/YR)

STEAM SALFS (MM LBS/YR)
STEAM PRICE ($/1000 LBS}
STEAM PRICE ESCALATION RATE

FERC OPERATING STANDARD
FERC EFFICIENCY STANDARD

0.0423
26.0%

0423
.0423
0423
0423

(== R i e )

0423

0423
.0423
.0423

o0 oo

REPRESENTATIVE B1ioMAss PoOWER

FUTURE RESOURCES ASSOCIATES, INC. PAGE 4
PLANT For INDONESIA. 2.5 MW, 5-vr DizseL Sussipy PHASE-ouT, MaxiMuM Fuer CosT.

1990 1991 1992 1993 1994 1995 1996 1937 1948 1999 2000 200! 2002 2023 2004 200% 2006 2007 2008
175 7% 175 17 5 175 17.5 17.5 17 5 175 17 5 17 5 17 5 17.5 17.5 i7.5 i1.5 17.5 17.5 17.5
€.0533 0.06%3 00743 00325 01030 0.1134 0.1191 0.1250 0.1313 0 137¢ 0 id447 ©. 1520 0 1596 0 1675 0.17%9 0.1847 0.1940 0.2037 0.2138

22 9% 20 0% 18 1% 16.7% 5 0% 5.0% < 0x 5.C0x S % 5 0% ¢ oX 5 0% 5C 5.CX 5.0% 5.0% 5.0% 5.0%
0 0533 0.0u53 0 0783 0.24925 0.1053 0.1134 0.1i191 © 1250 © 1313 0 1378 0 1447 0 1520 0 1%€ 01675 0.1759 C.1847 0.1949 0.2037 0.2138
00533 00653 0 0/23 00925 0.1080 0.1134 0. 1181 © {250 0 1313 0 1378 0 1447 © 1520 G I> 0.1675 0.1753 0.1847 0.1940 0.2037 0.2138
0 0533 0 0£%3 © 0783 00325 ©.1080 O 1134 0 1191 © 1240 0 1313 0 13/8 0 1447 01520 915 0 1675 0.17%3 0.1847 0.1940 0.2037 0.2138
0 €533 © L653 D C/w3 0 0325 01080 01134 0 191 2 1243 0 1313 0 1302 Q0 '447 0 1920 0 1936 G 1675 O '+ s 0.1847 D.1540 0 2037 0.2138
0.0533 0 CES3 0 0783 0 0325 © 1050 0.103& © 1151 C 1S3 © 1313 C i3/8 C 1447 709G 05705 01675 0 1753 0 1847 0.1540 0.2037 © 2138
0.0533 0 0653 0 0783 00925 0.1080 0.1134 0.1191 0 1250 0 1313 G 1378 0 1447 G 1520 0 ;.36 O0.1675 0.1753 0.1847 0 1940 0.2037 0.2138
0.0533 0.0653 © 0733 0.0325 0.1080 0.1134 0.119} 0 125 G 1313 0 1375 C 1447 C.1520 O 1596 O 1675 0.1759 0.1847 0.1940 0.2037 0.2138
0 0533 0 0653 2 0743 C€.0985 © 1050 0 1134 0 1ISt C 1230 O {3ty C 12 O 1447 C 1570 © 1935 0 1678 0.17%3 0 1847 0.1940 0.2037 0.2138

Monthly Firm Capacity Payment < kiw « §$/xWy x Conversion Factor x Feriod Ferformance factor, sumed for each time period {cn peak, part peak, off peak)

Honthly Fimn Capacity Borus = (kW x §/kWy x bonus{X)} /
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03-Sep-87
PROJECT:

I PROJECT OPERATIONS AND MAINTENANCE CCSTS |

TAX CREDITS (INVESTMENT, ENERGY)
FEDERAL DEPRECIATION

STATE DEPRECIATION

PROPERTY TAXES
PROPERTY TAX ESCALATION RAIE

FUEL CONSUMPTION {TONS/YR)
FUEL COST  ($/TON 9
FUEL COST ESCALATION RATE

GENERAL INFLATION RATE

INTEREST RATE ON OfBT SERVICE RESERVE FUND

PROJECT HANAGEMENT FEE
LAKD LEASE COST

INSURANCE
TRARSMISSION LINE HAINTENANCE

COGENERATION PLANT OPEKATIORS
REIMBURSABLE CONTRACT 0&M
CONTRACT O&M FEE AND OVERHEAD

OPERATING LABOR

OPERATING SUPPLIES

ROUTINE AND COWTRACT MAINTENANCE
WATER

LETTER OF CREDIT

ASH DISPOSAL

ADHINISTRATIVE AND OFFICE EXPENSES

PURCHASED POWER
PURCHASED POWER
PURCHASED POWER
PURCHASED POVER

{kw)

COST ($/kwh)
ANKUAL COST
ESCALATION RATE

RAVE ($/kW-Ho)
THARGES

STAND-BY CHARGE
ANKUAL STAND-BY

X OF CAPITAL COST:

X OF CAPITAL COST:

1963 1990 1991 1
0 0%
5.0% 5.0x% 5.0
0.0% 0.0% 0.0%
1.00% 331 332 $32
2.0% 2.3 20X
28,032 28.032 28,037 ¢8,
6.622 Btu/1b)  $5.43  $5.70  $5.33  §%
£.0% 5.0% 5 Cx
4.0% 4 0% 40X
7.0% 70X 7.0x
$40 $42 $43
310 $10 311
1.00X 331 332 $33
0 0 30

{Enter all first-year costs

30 10 30
@ 20.0x $0 30 $0
$:0 310 311
$50 $52 $54
$40 $42 $43
$0 $0 $0
0 0 0
$5 $5 35
35 35 5
0 0 0
$0.0730 $0.0767 $0.0205 $0 0
30 30 30
5.0x 5.0% 5.0%
0.2 W ® 0.00 g.00 0 00 0
30 $0 30

992

P I JARC SRR

- o e

Qw; o oo
PRt

30
$0

$11
$56
$45

$C
"
36
36

0
845
30

.02

00

FUTURE RESOURCES ASSOCIATES, INC.

REPRESENTATIVE BIoMAsS PowER PLANT FOR INDONESIA.

1993 1994 1995 1996 1997 1958
5 0x 5.0% 5.0% 5.0% 5.0X 5.0
0.0% 0.0% 0.0x 0.0x 0.0x 0.0
$33 $34 $35 $35 $16 $37
2 0x 2.Cx 2.0% 2 0% 2.0x 2.0
¢8,032 2B.C32 28,032 28,032 28.03C 8.4l
$2 60 $5.53  $7.28  $7 64 §3 02§54
Lo o0 5 €% 5 C% 50y S

LI S 4 0% 3 0x 4 0% 4 0% 4
7 0% 7.0% 7.0% 7 0% 7 0% 7L
337 $43 51 $c3 $°5 $:7
$12 $12 $13 $13 $14 $id
$56 $38 $39 $41 $42 $44
$0 30 30 $C $C 32

as the full-year equivalent)

30 30 30 $0 30 30
$0 30 30 30 30 30
$12 $12 $13 $13 $i4 $14
$58 $E1 $63 366 368 $71
$47 349 3§51 353 $¢5 $¢7
30 30 50 30 33 30
$0 $0 30 $0 $0 $0
§5 36 $6 $7 $7 $7
6 36 $6 37 §7 3
0 0 0 G 0 o
$0 0887 $0.0932 $0.0978 $0.1027 $C 1075 $0 1132
$0 $0 30 30 30 30
5.0%X 5.0% 5.0% 5.0% 5 0x Y
0.00 0.00 0.00 0.00 0.00 o co
30 30 30 $0 $0 50

30

PAGE 5
2.5 MW, 5-vr DreseL SuBsipy PHASE-ouT, MaximuMm FueL CosT.
1988 2000 2001 2002 2623 20G4 2005 2006 2007 2008
b4 5 0% 5 X 5 0% 5 0X 5.0% 5 0x 5 0% 5 0% 5.0% 5.0%
X 0 0% 0.Cx 0.Cx ¢ 0x 0.0X 0X 0.0% 0.0% 0.0% 0.0x
$29 338 $:9 350 341 $12 $42 $43 $44 $45
% 2 s 2 (3 2 Cx 2 0% 2 2% 2 0% 2.0% 2.0%X 2.0%
LC32 28032 ¢8.032 24,030 2s,L32 08,032 28,032 28,032 25,032 28,032
§- u1 $3 29 3575 $1C 24 $10.75 $11.29 $11.85 $12.45 $13 07 $13.72
3 Lol Lo £ X RS 3 502 50N 5.0 5 Ga 5 0%
4 % 4 I 4 X 4 ¢ 3.0 4 % 4 3 4 0% 4 0%
R4 ;o ] % 70X 7. 0% 7 L% 7.C% 1.0% 7 0% 7 0%
$- 3 §.2 $- 4 L7 $:3 $72 $75 $78 $=1 3.4
§.t $15 $1¢€ §17 $17 $i8 $13 $19 $20 $21
$ic $48 $49 $51 §$54 $:6 $58 $€0 $63 365
30 30 30 $0 $C 30 10 $0 $0 $0
$0 $0 $0 s0 $0 $0 50 $0 $0 $0
50 $0 $2 10 10 $0 $0 $0 $0 $0
$1s $15 $1¢6 $17 $17 $1s $15 $19 $20 $21
$74 $77 $22 $43 $47 $-0 $34 $37 $101 $105
$°3 $c2 $c4 $°7 $£3 $72 $7% $78 $81 $84
$0 $z z $C $0 $c 30 $0 $0 $0
$0 $0 3 $2 $0 $0 0 $0 $0 $0
$7 $3 $8 5 $3 $3 $3 $10 $10 $11
s 3 $: $5 $3 $3 $9 $10 $10 $1!
G ] G G G < o] 0 C 0
$5 1183 $C 1743 $C 1311 $0 1377 $0 1445 $0 1516 $0.1593 $0 1672 $C.1757 $0 184S
$2 ¢35 $C 32 $2 $C 37 $0 $0 $0
A RS 5 0% £ 0x co 5.0X L0 5.0% 5. 0% 5.0%
0 Co 0 00 d GO 0 GO G.00 0 .00 0.00 0.00 0.00 0.00
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0



03-Sep-87
PROJECT:

FUTURE RESOURCES ASSOCIATES,

REPRESENTATIVE BroMAass PoweER PLANT FOR INDONESIA.

I PROJECT CAPITAL COSTS AND FINANCING I

INC. PAGE 6

2.5 MW, 5-vr Dreser Sussipy PHAseE-ouT, MaxiMuM FueL CosT.

CAPITAL COST ($000): PROJECT [ INANCING PARAMETERS
Construction Draws (Detailed Below) 3,099 INTEREST RATE 11.00%
Start-Up Costs, Fees (Detailed Below) 375 TERM (YEARS) 12
Commissioning Fees (Detailed Below) 321 PERCENT OF CAPITAL COST FINANCED 85%
Commitment Fees 69 AMOUNT FINANCED ($000) 3,454
Interest During Construction 208 ANNUAL PAYMENT ($000) 520
cozax= PROJECT STARTUP DATE Jan-89
TOTAL CAPITAL COST 4,064
ONNERSHIP FINANCIHG PARAHETERS
CONSTRUCTION FINANCING PARAMETERS: TOTAL PARTNERS}IP EQUITY (SOOO) 610
CONSTRUCTION INTEREST RATE 10.00% EQUITY CF FED STATE
FUNDS COMMITMENT FEE 2.0% SHARE SHARE TAX TAX
CONSTRUCTION/STARTUP (QUARTERS) 5 ===  e==== === ===
PROJECT FUNDING DATE oct-87 PARTNER 1 100.0% 66.7% 25.0% 10.0%
PARTNER 2 0.0% 33.3% 25.0% 10.0%
PARTNER 3 0.0% 0.0% 0.0% 0.0%
CONSTRUCTION DRAWDOWN SCHEDULE
TOTAL 1Q 2Q 3Q 1Q 5Q 6Q 7Q 8(Q
PERCENTAGE OF TOTAL 3PENT 100.0% 10.0% 20.0% 20.0% 25.0% 25.0% 0.0% 0.0% 0.0%
Turnkey Construction, Cogen 2,400 240 420 480 €00 600 0 0 0
Miscellanecus, Construction 200 20 40 40 50 50 0 0 0
Contingency 240 24 48 48 60 60 0 0 0
Start-Up Costs 150 Q 0 0 0 150 0 0 0
Closing Costs 100 100 0 0 0 0 0 0 0
Development Fee 125 125 0 0 0 0 0 0 0
Owner’s Costs 250 50 50 50 50 50 0 0 0
Werking Capital 61 0 0 0 0 61 0 0 0
Debt Service Reserve 260 0 0 0 0 260 0 0 0
TOTAL FUNDS REQUIRED 3,786 559 618 618 760 1,231 0 0 0



CASE 6

(Diesel Fuel Subsidy Phasecut, Free Wood Waste)



C4-Sep-87

PROJECT: REPRESENTATIVE Bromass PoWweR PLANT FOR INDONESIA.

I PROFORMA STATEMENT OF INCOME AND EXPENSES i

(first operating year begins on January 1)

REVENUE {$000)

ELECTRICAL ENERGY SALES

CAPACITY SALES

STEAM SALES

COMMODITY SALES

IRTEREST FROM DEBT SERVICE RESERVE FUND

Tttt TOTAl REVENUE

EXPENSES ($000)

PURCHASED FUEL

CONTRACT OPERATION & MAINTENANCE
OPERATION & HAINTERANCE--COMMODITY PLANT
OPERATIONS--DIRECT POWER PLANT EXPENSES
TRANSHISSION LINE MAINTENANCE

PROJECT MANAGEMENT FEE

PROPERTY TAXES & INSURANCE

LAND LEASE

***** TOTAL EXPENSES BEFORE DEBT PAYMENT

"REf" NET OPLRAT1Ka INCOME ($000)
PRUJECT DEBT PAYMENT

RECOVERY OF DEBT SERVICE RESERVE
RECOVERY OF WORKING CAPITAL

***** PROJECT CASH FLOW BEFORE TAXES {$000)
“°*** DEBT COVERAGE RATID
PARTNER 1 CASHFLOW BEFORE TAXES ($000)

CASHFLOW AFTER TAXES ($000}

PARTNER 2 CASHFLOW BEFORE TAXES ({$000)
CASHFLOW AFTER TAXES {$000)

PARTNER 3 CASHFLOW BEFORE TAXES ($000)
CASHFLOW AFTER TAXES ($000)

FUTURE RESOURCES ASSOCIATES, INC.
2.5 MW, 5-vr Dieser Sussipy PHase-out, No Fuet CosT.

PaGE 1

1589 1990 1991 1992 1994 1995 1996 2002 2003 2006 2007 2008
741 933 1,144 1,373 1.892 1,987 2,086 2.756 2,935 3,398  3.568 3,746
0 ] 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
18 18 18 156 18 18 18 0 0 0 0 0
759 952 1,162 1,30 1.91¢ 2,005 2,104 2,786 2,935 3,338 3,568 3,746
0 0 bl 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
110 114 119 124 134 139 145 183 150 214 223 232
0 0 0 0 0 0 0 o 0 0 0 0
40 42 43 45 49 51 53 67 63 8 81 84
62 64 €6 3 72 74 76 a1 94 103 107 110
10 10 11 11 12 13 13 17 17 19 20 21
222 230 239 248 266 276 287 38 n 415 431 447
537 721 923 1,143 1,644 1,728 1,817 2,438 2,564 2,533 3,137 3,299
516 516 516 516 516 516 £16 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 36
21 205 407 627 1,128 1,212 1,30t 2.438 2,564 2,983 3,137 3,336
1.04 1.40 1.79 222 3.19 3.35 352 WA NA HA NA NA
{551) 137 271 418 752 808 858 RY 1,625 1.703 1,933 2,091 2,224
{589) 96 162 217 491 523 556 £33 1,135 1,192 1,331 1,450 1,540
7 68 136 208 376 404 434 532 813 55 934 1,046 1,112
(11) 29 72 119 226 242 259 312 18 577 671 706 7151
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 ] 0 0 0 ] 0 0



04-Sep-87
PRGJECT:

FUTURE RESOURCES ASSOCIATES, INC.

REPRESENTATIVE BioMass FoWweER PLANT FOR INDONESIA.

| OVERALL PROJECT SUMMARY !

2.5 MW, 5-vr DreseL Sussioy PuAase-ouT, No FueL CosrT.

SYSTEM COSTS AND VALUE

COGENERATION SYSTEM OPERATING PARAMETERS

Installed Facilities Cost 2,840 000%s Fuel Use 4.00 ton/hr
Total Loaded Capital Cost 4,036 0GO0Ss Ave. Capacity, Gross 2.75 MW
Initial Fuel Cost 0.00 mills/kkh Av ‘vage Parasitic Load 0.25 MW
Initial Q&M Cost 0.00 mills/kkh Average Capacity, Net 2.50 MW
Project NPV (pre-debt, 12% DR) 7,490 000%s Firm Capacity 0.00 MW
PROJECT DEBT FINANCING Heat Rate, gross 19,264 Btu/kWh
Heat Rate, net 21,190 Btu/kWh
Amount of Debt 3,430 000%s Operating Standard 0.0%
Debt Rate 11.0% Efficiency Standard 17.9%
Debt Term 12 Years
Hinimum Coverage Ratio 1.04 Average Steam Qutput 0.00 mlb/hr
Average Coverage Ratio 2.57 Cperating Hours-yr 1 7,008
Operating Hours-yr 2 7,008
INVESTMENT PERFORMANCE
Ptn 1 Ptn 2 Ptn 3 DEGRADATION FACTORS v, v o .,
Initial favestment (000§s) 605 0 0 r r r
Pre-Tax IRR (%) 60.7% NA NA Capacity 0.00% 0.00% 0.00%
After-Tax IRR {%) 46.9% ERR NA Fuel Use 0.00% 0.00% 0.00%
Pre-Tax NPV (12% DR) 5,059 2.800 0 Cap. 3onus 0.00% 0.00% 0.00%
DATA BY TIME-OF-USE PER10D Ann, Hrs Hrs Ret  Steam Fuel Capacity($/kWh) Energy($/kWh)
SUMMER Hours  Avail Yrl Yr2z k¥ 1b/hr ton/hr Firm  Avail Fixed Short
On Peak 504 94.1% 474 474 2,500 0 4.00 0.000 0.000 0.042 0.000
Partial Peak 756 94.1% 712 712 2,500 0 4.C0 0.000 0.000 0.042 0.000
Off Peak 926 59.5% 551 551 2,500 0 4.06 0.000 0.000 0.042 0.000
Dispatch Hours 670 79.9% 535 535 2,500 0 4.00 NA 0.000 NA 0.000
WINTER
On Peak 680 84.3% 641 641 2,500 0 4.00 0.000 0.000 0.042 0.000
Partial Peak 1,530 94 3% 1,443 1,443 2,500 0 4.00 G.0oecn 0.000 0.042 0.000
Off Peak 2,364 67.2% 1,588 1,588 2,500 0 4.00 0.000 0.000 0.042 0.000
Dispatch Hours 1,330 80.0% 1,064 1,064 2,500 0 4.00 NA 0.000 NA  0.000

PAGE 2



04-Sep-87

PROJECT:

FUTURE RESOURCES ASSOCIATES, INC.

[ ANNUAL (FIRST YEAR) SYSTEM PERFORMANCE SUMMARY !

MONTHLY HOURS

Scheduled Outage
Forced Outage
Operating Total

GROSS ELECTRICAL CAPACITY (kW), FULL CONDENSING

Peak

Partial Peak
Off Peak
Dispatch Hours

PARASITIC LOAD (kW)

Peak

Partial Peak
Off Peak
Dispatch Hours

NET ELECTRICAL CAPACITY (kW)

Peak

Partial Peak
Off Peak
Dispatch Hours

STEAM EXTRACTION RATE (1b/hr @

Peak

Partial Peak
Off Peak
Dispatch Hours

FUEL CONSUMPTION (green ton/hr @

Peak

Partial Peak
Off Peak
Dispatch Hours

REPRESENTATIVE BIioMmass Power PLANT FOrR INDONESIA.

PaGE 3

2.5 MW, 5-vr DieseL SuBSIDY PHAsE-out, No FueL Cosr.

JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC
104 104 104 104 104 104 104 104 104 104 104 104
42 42 42 42 42 42 42 42 §2 42 42 4z
598 526 598 574 598 574 598 538 574 598 574 508
EQUIVALENT
2,750 2,750 2,756 2,759 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750
2,750 2,750 2,750 2,750 2,750 2,75 2,750 2,750 2,750 2,750 2,750 2,750
2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750 2,750
2,750 2,750 2,750 2.750 2,750 2,750 2,750 2,750 2,750 2,75C 2,750 2,750
250 250 250 250 250 250 250 250 250 250 250 250
250 250 250 250 250 250 250 250 250 250 250 250
250 250 250 250 250 250 250 250 250 250 250 250
250 250 250 250 250 250 250 250 250 250 250 250
2,500 2,500 2,500 2,300 7,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500
2,500 2,500 2,50 2,500 2,500 2,500 2,500 2,500 2,500 2 50Q 2,500 2,500
2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500
2,500 2,560 2,500 2,500 2,500 2,500 2,500 2,500 2.500 2,500 2,500 2,500
1,276 Btu,1b, electric loss @ 10.00 1b/k¥%h)
0 0 0 0 0 0 0 0 0 0 0 0
0 0 ] 0 1] 0 0 ] 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 y 0 0 0 0 0 0
6622 Btu/green 1b)
4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 §.00 4.00 4.00 4.00
4.00 4.00 4.00 4.00 4.00 4.00 4.60 4.00 4.00 4.00 4.00 4.00
4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00



04-Sep-87 FUTURE RESOURCZES ASSOCIATES, INC. PaGe 4
PROJECT: REPRESENTATIVE BIOMASS POWEr PLANT FOR INDONESIA. 2.5 MW, 5-vp DreseL SuBsipvy PHase-ouT, No FueL Cosrt.

I PROSECT REVENUES !
' 1389 1990 1931 1932 1393 1994 1995 1996 1997 1938 1939 2000 2901 2002 2003 2004 2005 2006 2007 2008

NET ELECTRICAL EMERGY QUTPUT (MM kWh/YR) 17.5 17.5 i7.5 17.5 17.5 17.5 17.5 17.5 17.5 17.% 17.5 17.5 17 n 5 17.5 17.5 17.5 17.5 17.5 17.5
AVOIOED DIESEL FUEL COST ($/kwh) 0.0423 0 0533 0.0653 0 0783 0.0925 G.1080 0.1134 0.119]1 0.1250 5.1313 G 1378 C. 1447 £ 1520 0 1536 0.1675% 0.175 0.1847 0.1940 0.2037 0.2138
SHORT-RUM AVOIDED COST ESCALATION RATE 26.0X 22.5% 20.0Xx 13.1% i6.7% 5.0% 5.0% 5.0% s CX 5 0% 5.0% 5.0% 5.0 5.0% 5.0% 5.0% 5.0% 5.0% S.0%
SUMMER Price Alloc.
On-Peak 1.000 0.0423 0.0533 0.0653 0.0783 0.0925 0 3080 0.1134 0.1131 0.125 0 313 0.13/8 0.1447 01520 0 1556 0.1675 0.1759 0.1847 0.1940 0.2037 0.2138
Part-fPk. 1.000 0.0423 0.0533 0.0653 0.0783 0.0925 0.1080 0.1134 0.1181 0.1257 0.} 0.1378 ©.1447 0.1520 0.1556 0.1675 0.1759 0.1847 0.1540 0.2037 0.2138
Off-Peak 1.000 0.0423 0.0533 0.0653 0.0783 C.0925 0.1080 ©.1134 0.1191 0.1250 3 0.1378 0 1447 0.1520 0.1536 0.1675 0.1759 0.1847 0.1940 0.2037 0.2138
Dispatch 1.000 0.0423 0.0533 0.0653 0.0763 0£.0325 0.1080 0.1134 0.11891 0.1250 0.1313 0.1378 © 1447 01520 O 1596 0.1675 0.1753 0.1847 0.1940 0.2027 0.2138
WINTER
On-Peak 1.000 0.0423 0.0532 0.0653 0.0783 0.0925 0.1080 0.1134 0.1191 0.1250 0 1313 0.1273 0. 144 C.i52C 0.1585 G§.1675 0.1753 0.1847 0.1540 0.2037 0.2138
Part-Pk. 1.000 0.0423 0.0533 0.0653 0.0783 0.0925 0.1080 0.1134 0.1181 ©0.1:50 0.1313 0 1378 0.1447 0.1520 € 1596 0.1675 ©.1753 0©.1847 0.1940 0.2037 0.2138
Of f-Peak 1.000 £.0423 0.3533 0.0653 0 0785 0.0925 0.1080 0.1134 0.1181 0.:1250 0 1313 0 1378 0.1447 0.1525 2 1536 0.1675 0.1759 0.1847 0.1940 0.2037 0.2138
Oispatch 1.000 0.0423 0.0533 0.0653 0 0783 0.0925 0.1080 0.1134 0.1181 0.125C 0 1313 0.1378 0.1447 G.1%27 O 1696 1675 0.1759 0.1847 0.i940 0.2037 0.2138
FIRM CCHTRACT CAPACITY (Mw) 0.0 Monthly Firm Capacity Payment = kW x $/kWy x Conversion Facter x Periog Ferfarmence Factor, suwwed {or each time period (on peak, part peak, off peak).
FIRM CAPACITY PRICE ($/kWy) 1] Monthly Firm Capacity Bonus = (kW x $/kWy x bonus{X)) / 12, for each rmonth in which paak-period capacity factor > 85% {bonus depends on actual CF).
FIRK CAPACITY BONUS
SUMMER Conversion Factors Period Performance Factors WINTER Cenversicn Factors Period Ferformance Factors
On-Peak 0.1643 1.00 On-Peak 0.0245 1.00
Part-Pk. 0.0026 1.00 Part-Pik. 0.0123 1.00
Off-Peak 0.002% 0.74 Of f-Peax 0.0036 0.75
AS-AVAILABLE CAPACITY PRICE--FIXED ($/kHy) 0.00 0.00 0.00 0.00 0.0¢C 0.00 0.00 0.00 0.00 0.00 0.00 0.vu 0.00 0.00 0.co 0.00 0.00 0.00 0.00 0.00
As-Available Alloc.
SUMMER Capacity (Mw) Factors  Time-Differentiated As-Available Capacity Price {c/kWh)--=r-=mmm-mcmocon >
On-Peak 2.50 0.12444 0.00 0.00 0.00 0.00 €.00 0.00 0.00 0.00 0 0C .00 c.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J.00 0.0n
Part-Pk. 2 50 0.00138 0.00 0.00 0.00 0.00 0.00 0.00 0.00 J.00 0.0C 0 00 0.90 0.00 0.00 0.00 0.00 g.00 G.00 0.0¢ Cc.00 0.00
0f f-Peak 2.50 0.00062 ¢.00 0.00 0.00 0.00 0.00 0.00 0.00 €.00 0.00 .50 0.09 0.c0 0.00 0.00 0.00 0.00 2.00 D.00 0.00 0.00
Dispatch 2.50 0.00000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 G.00 0.¢0 G.C0 0.00 0 GO 0.00 0.00 c.00 0.00 0.092 .00 0.00
WINTER
On-Peak 2.50 0.02975 0.00 0.00 0.00 .00 0.00 G.02 0.00 0.00 .00 cC2 0.co .00 .00 0 00 J3.00 2 00 0.2C 0.00 0.00 0.00
Part-Pk. 2.50 0.00667 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 C0 .00 0.00 G.Co G 00 0.00 ¢ o 0.00 0.00 0. 00 0.00
Off-Peak 2.50 0.00074 0.00 0.20 0.00 0 0C 0.00 0.00 0.00 0.20 0 00 C 00 .60 .00 v.00 0 00 0 00 0 00 0.00 J3.00 0.00 0.00
Dispatch 2.50 0.00000 c.co €.00 0.00 000 0.00 0.00 0.00 0.00 G.0¢ 0 Co 5.0 0.00 0.c0 0 00 0.00 [SRah .00 0.00 0.00 0.c0
STEAM EXTRACIION (MM LBS/YR) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 e c.0 v 0.0 0.0 (U] g0 0.0 0.0 0.0 0.0
STEAM SALES (MM LBS/YR) 0.0 .0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 t.C 0.0 o0 0.0 Gc.0 00 00 0.0 0.9 0.0 0.0
STEAM PRICE ($/1000 LBS) 0.00 0.co 0.co 0.00 0.00 0.00 v.00 0.20 0.C0 6.0 0.0 0.490 0.co 0.6¢ 0.9 0.00 0.00 0.00 0.00 u.00
STEAM PRICE ESCALATION RATE 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0X 5.0% c 0% 5.0% 5.0% £.0X 5.0% §.Cx 5.0% 5.0% 5.0% 5.0%
FERC OPERATING STANDARD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0X 0.0X 0.0% C.0X 0.0X 0.0X 0.0% 0.0% 0.0% u.0x C.0% u.0X 0.0% 0.0X
FERC EFF]CIENCY STANDARD 17.8% 17.6% 17.9% 17.8% 17.89% 17.9%X 17.9% 17.9% 17.9% 17.9X 17.5% 17.58% 17.9% 17.9% 17.9% 17.9% 17.9%X 17.9% 17.9% 17.9%
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PROJECT: REPRESEMTATIVE BIOMASS POWER PLANT FOR INDONESIA,

PROJECT OPERATIONS AND MAINTENANCE COSTS

1989
TAX CREDITS (INVESTMENT, ENERGY) c.ox
FEDERAL DEPRECIATION 5.0%
STATE CIPRECIATION 0.0%
PRGPERTY TAXES ------ X OF CAPITAL COST: 1.00X $31
PROPERTY TAX ESCALATION RATE 2.0x
FUEL CONS“MPTION {TONS/YR) 28,032

FUEL COST  ($/TON g

6,622 Btu/lb) $0.00

FUEL COST ESCALATICH RATE 5.0%
GENERAL JUFLATICY RATE 4.0
INTEREST RATE ON OEBT SERVICE RESERVE FUND 7.0%
PROJECT MANAGEMENT FEE $40
LAND LEASE COST 310
INSURANCE --------u-- X OF CAPI11AL COST: i.00% $31
TRANSHISSION LINE MAINTENANCE $0

COGENERATION PLANT OPERATIONS
REIMBURSABLE TOHTRACT O&M
CONTRACT C&M FEE AND OVERHEAD

OPERATING LABOR

OPERATING SUPPLIES

ROUTINE AND CONTRACT MAINTENANCE
VATER

LETTER OF CREGIT

ASH DISPOSAL

ADMINISTRATIVE AND OFFICE EXPENSES

PURCHASED POWER (kW)

PURCHASED POWER COST {$/kwh)
PURLCHASED POMER ANHUAL COST
PURCHASED FOWER ESCALATICN RATE

STAND-BY CHARGE RATE ($/kW-Mo)
ANNUAL S1AND-BY CHARGES

{Enter a1l first-year costs

1930

5.0%
0.0X
$32

2.0%

28,032
$0.00
5.0

4.0
7.0%
$42
$16
$32
$0

$0 10

9 20.0% 30 30
$10 310

$50 $52

$40 $42

$0 30

30 30

35 $5

$5 35

0 0

$0.07,0 $0.0767

$0 $0
5.0% 5.0%

0.2 W #® 0.00 0.co
30 30

1931

5.0%
0.0%
§32

2.0%

26,032
$0.00

5.0%

4 0%
7.0
$43
$11
$33
$0

30
30

$11
$54
$43
$0
$0
$5
35

0
$0.0805
$0

5.0x

0.cn
to

FUTURE RESOURCES ASSOCIATES, INC.

2.5 MW, 5-vr DreseL Sussipy PHase-out, No Fuer CosT.

PAaGE 5

1932 1533 1034 1695 1936 1997 1998 1999 2000 2001 2002 7003 2004 2005 2006 2007 2008
5.0% 5.0 5.0% 5.0% 5.0 L 0% 5 0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5.0% 5 0% 5.0%
0.0% 0.0x 0.0x 0.0% 0 0x 0.0x 9 cx 0 0% 0.0x 0.0x 0.0% 0.0% 0.0x 0.0% 0.0% C.0% 6.0%
$33 $33 $34 $15 $315 $16 §47 $38 $38 $39 $40 $41 $42 $42 $43 $44 $45
2.0% 2 0% 2 0% 2.0% 2.0% 2.0% 2.0% 2.Ccx 2.0% 2.0% 2.0% Z.0x 2.0x 2.0% 2.0% 2.0%

26,217 28,03z 28,032 28,032 28.032 28,032 28,032 28,032 25,032 28,032 28,032 28.032 28,032 28,032 28,032 28,032 28,032

$0.C0 $0.00 $0.0C $0.00 $0.00 $0.0% $0.00 $5.00 $0.00 $6.0°  30.05  $0.00 $0.6C  $..00 30.0C0 $0.00 $0.00
5 0% 5.0% 5.0% 5.0% 5.0% 5.Cx% T oo 5.0% 5.0% 5.0 5.0% 5.0% 5.0% 5.0% 5.0% 5. 0%

40X 4.0% 4.0% 4.0% 4.0% 4G 300% 1 0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 1.0% 4.0%
7.0% 7.0% 7.0% 7.0% 7.C% 7.0% 7% 7 0% 7.0% 7.0% 7.0% 7.0% 7.0% 7.0% 7.0% 7.0% 7.0%
gy $47 $43 $51 $c3 $55 $:7 $53 $62 $£4 £7 $c¢8 $72 $75 $7n 381 $84
$11 $12 $12 $13 $13 $14 $14 $15 $15 316 $17 $17 $13 $1° $13 $20 $21
$35 $36 $38 $39 $41 $42 $¢4 $45 $48 $49 $51 $54 $55 $38 $60 363 $R5
30 $0 $0 $0 $0 $0 £ $0 $0 $0 $0 $0 $0 $0 $0 $0 %0
as the full-year equivalent)
$0 $0 $0 $0 $0 $0 $0 $0 30 $0 $0 30 30 $0 $0 $0 $0
$0 30 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $n $0 $0
$11 $12 $12 $13 $13 $14 $14 315 $15 $i5 $17 $17 318 $19 $13 $20 $21
$56 $58 $61 $63 $66 $63 $71 $74 $77 $&0 §83 $87 $30 $94 $97 $101 $105
$45 347 $49 $51 $53 355 $57 $59 362 $64 §67 363 $72 $75 $78 381 384
$0 $0 30 30 $0 30 $0 $0 $0 $0 50 $0 $0 30 $0 $0 30
$0 $0 $0 $0 $0 $0 $0 $0 $0 $C $C $0 $0 $9 $0 $0 $0
$6 36 $6 $5 $7 $7 $7 $7 36 $8 38 1§:] 9 39 $10 30 $11
$6 $6 $6 $6 $7 $7 $7 37 $8 38 58 $3 35 33 $10 $10 $11

0 0 0 0 0 0 [} 0 0 C 0 0 g 0 0 0 0
$0.0845 $0.0887 $0.0932 $0.0378 $0.1027 $0.1079 $0.1132 $0 1165 $0 1243 $0.1311 $0.1377 $0.1445 $0.1518 $0.1593 $C.1673 $0.1757 $0.1845

30 $0 $0 $n $0 Y 0 30 G0 30 $C 30 $0 30 $0 $0 $0
5.0% 5.0% 5.0% 5.0% Z.0x £.0x 5.0% 5 0% 5 0% 5.0% 5.0% 5.0% 5.0% 5.0% £.0% 5.0%

0.00 0.00 0.00 C.00 0.00 ¢.no 0.00 0.00 0.00 2.00 0.00 0.00 0 00 0.00 0.00 0.00 0.00
$0 $u $0 $0 $0 30 $0 30 $0 $0 $0 $0 $0 $0 $0 $0 $0
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PROJECT:

REPRESENTATIVE BromMass POWER PI.AHT FOR INDONESIA.

FUTURE KESOURCES ASSCCIATES, 1INC.

PROJECT CTAPITAL COSTS AWD FINANCING i

CAriYAL COST ($000):

mEE ATYBSENMaSsTEEEREmSS

Con:ztruction Draws (Detailed Below) 3,090
Start-Up Costs, Fees (Detailed Below) 375
Commissioning Fees (Detailed Below) 294
Commitment Fees 69
Interest During Construciion 2c8
TOTAL CAPITAL COST 4,036

CONSTRUCTION FINANCING PARAMETERS:

CONSTRUCTION INTEREST RATE 10.00%
FUNDS COMMITMENT FEE 2.0%
CONSTRUCTION/STARTUP (QUARTERS) 5
PROJECT FUNDING DATE Oct-87

CONSTRUCTION DRAWDOWN SCHEDULE

PROJECT FINANCING PARAMITERS:

LLL PRSP LSRR P IV Y Y

INTEREST RATE 11.00%
TERM (YEARS) 12
PERCENT OF CAPITAL COST FINANCED 85%
AMOUNT FIHANCED ($000) 3,430
ANNUAL PAYMENT ($000) 516
PROJECT STARTUP DATE Jan-89

OWNELSHIP FINANCING PARAMETERS

TOTAL 1Q 2Q
PERCENTAGE OF TOTAL SPENT 100.0% 10.0% 20.0%
Turnkey Construction, Cugen 2,400 240 480
Miscellaneous, Construction 200 20 40
Contingency 240 24 48
Start-Up Costs 156G 0 0
Closing Costs 100 100 0
Development Fee 125 125 0
Owner’s Costs 250 £0 50
Working Capital 36 0 0
Debt Service Reserve 258 0 0

TOTAL FUNDS REQUIRED 3,759 559 618

TOTAL PARTHERSHIP EQUITY ($000) 605
EQUITY cr FED STATE

SHARE ~ SHARE TAX 1AX
PARTNER 1 100.0% 66.7% 25.0% 10.0%
PARTNER 2 0.0% 33.3% 25.0% 10.0%
PARTNER 3 0.0% 0.0% 0.0% 0.0%

3Q 4Q 5Q 6Q 1Q 8Q
20.0% 25.0% 25.0% 0.0% 0.0% 0.0%

480 600 600 0 0 0

40 50 50 0 0 C

48 60 60 e 0 0

0 0 15C 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

50 50 50 0 0 0

0 0 36 0 0 0

0 0 258 0 0 0

618 760 1,274 0 0
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2.5 MW, 5-vyr Dreser SuBsipy PHAse-sut, No Fuer CosrT.



