G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

WOODWORKING
AND
POWER PLANTS

)

EILBORN GMBH




rarast i

FEASIBILITY STUDY
FOR A STEAM—-TURBO POWER GENERATION SYSTEM

FOR VANUA LEVY, FIJI

\

Heilborn Engineering Pte. Ltd.,
1, Jalan Seaview

Singapore 1543

Republic of Singapore

July 1986



l TABLE 0F CONTENTS
l page
EXECUTIVE SUMMARY I
SECTION I - IDENTIFICATION OF PROJECT PARAMETERS &
' EVALUATION OF TECHNICAL OFPTIONS
' 1.0 PROJECT RACKGROUND AND HISTORY 1
( 1.1 introcduction 1
) 1.2 Progect 3ackground 1
1.3 The Principals 2
1.4 Progjsst History <]
' 2.0 FIELD MISSION 4
l e 1 Present Load &and Load Forecast S5
2.2 Precent Situation S
e 3 Future Possibilities 6
e 4 Biomass Availability — Present & Progjected 7
2.4.1 Bagasse 7
2. 4.2 Waste Wood 8
2.9 Technical Evaluations on Plant Capacity
I and Source of Power 5Seneration 12
2.5.1 Preser.t Exicsting Conditions i4
e & Technology 14
' 2. 6.1 Hydro Power GenerTation 16
¢ 2. 6.2 Biomass Thermal Power Ceneration 16
a7 Technical QOptions 20
l 3.0 HOME OFFICE EVALUATIONS a2
l 3.1 Preiiminary Selection of Technical DOptions 25
3. 2 Comparison of Merits of the Remaining Options 25
3.2.1 Technical Merits 25
3.2.2 Cost Merits 26
3. 2.3 O0Other Merits 28
' 4.0 SUMMARY AND RECOMMENDATION 29




haN

N

b

—

TABLE OF CONTENTS

SECTION II — DETALLED ANALYSIS ON RECOMMENDED

r

o

©
o)

PROJECT PROPOSAL

1.1 Introduction

POGWER DEMAND AND PLANT CAPACITY

BIOMASS FUclL INPUTS

2.1 At FSC New Integrated Power Plant

LOCATION AND SITE

PROJECT ENGINEERING

5.1 Technology

5.2 The Production Process at FSC

S. 2.1 Fuel Storage and Transport System

5.2.2 Steam Boiler Plant

5.2.3 Steam Turbine Generator Set

5 2 4 Supplyu of Cooling Water

5.2.5 Make-up Water. Condensate and Feed
Water Supply

5. 2.6 Electrical Egquipment

52 Operating Parameters

5 4 Equipment List

PLANT ORGANISATION AND OVERHEAD COSTS

Plant Organisation
Overhead Costs

6
6.
é 1 fDverhead Costs at “5C Plant

PPy -

page

30

30

30

34

34

36

37
37
37
38
39
39

39
40
41
41

45

45

45
46




TABLE OF CONTENTS

SECTION II - DETAILED ANALYSIS ON RECOMMENDED

TECHNICAL OPTION

hY

B

' ~

0

O

O

Q

MANP OWER

IMPLEMENTATION SCHEDUL ING

FINANCIAL EVALUATIONS

9.1 Sensitivity Analucis

SUMMARY AND RECOMMENDATIONS

page

48

50

53

55




LIST OF ABBREVIATIONS

- UNIDO United Nations Industrial Development Organisation
- UNDF United Nations Development Program
- FEA Fiji Electricity Authority
- FS8C Fi i Sugar Corporation Ltd
- FFI Fiji Forest Industries Ltd
- h hour
-t tons
= kW kilo-watt
- kWh kilo-~watt hour
- MW mega-watt
g - MWh mega-watt hour
™ - km kilometer(s)
- m3 cutic meter{s)
- bar general pressure
~ barag bar gavuge, effective f ._ssure
- bar &bs bar absolute, (1 barg + atmospheric pressure)
- C degree centigrade
- kJ kilo-joule
MJ mega-—joule
hph horse—power hour
- DN diameter nominal (of pipes and valves)
- PN prescutTe nominal (of pipes and valves)
- MV medium voltage
- Ah ampere hour
- m c. moicsture content
- TCH ton cane hour
- NCT non—-crushing time (period when sugar mill is not
in operation)
4 - CT trushing time (period of operation of sugar mill)
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EXECUTIVE SUMMARY

In planning to develop power generation on the island of Vanua
Levu, in particuler, the srea covered by the Labasa power grid,
the GOVERNMENT OF FIJI considers to examine the possibility of
uvtilieing available bagaesse and waste wood in the region. to
Teplace diesel generation as far as possibile

In recponse to the request from the Government nf Fiji, the
UNITED NATIONS DEVELOPMENT PROGRAM has agreed to finance
technical assistance through the UNITED NATIONS INDUSTRIAL
DEVELOPMENT ORGANISATION (UNIDO) for the compilation of the
required techno-economic feasibility ctudy. Acting in agreement.
UNIDO engaged HEILBORN ENGINEERING PTE LTD to compile the
fessibility study.

“T N

The power demand on the Labass grid is forecasted at:

- 12,522 MWh in 1985;
- 16,500 MWh by 1990;
- 21,000 MWh by 1995;
- 26,000 MWh by 2000.

Br - ed on our technical and economic evaluations, we are
recommending that the power requirements be met by:

- the existing steam turbo-generzstion plant (after major
improvements have been carried out as per our recommendations’.
at Fiji Sugar Corporation (FSC) csugar mill in Labasa, which can
provide 6,955 MWh by the year 2000 This plant will be
providing power during the mill ‘s crushing season {(normally
btetween May to September)

a new 3MW steam turbo-generation plant, to be integrated into

the FSC plant. In the initial years, thiec plant will operate

mainiy during the non-crushing time {(normally from October to

April of the following year) but will also be operated during

crushing time in the later years, when the generation from the

ma jor improved existing plant cof the Fi, i Sugar Corporation is
already at maximum, but cannot meet with the power demands of
the Labasa grid.

- the existing diesel station of FEA. supplementing the csupply
of the above two plants whenever necessary to meet with the
power demands of the Labass grid, and to meet with pr¢ak load
TequitTements.
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The fuel required at the integrated FSC plant concsist of
bagasse, saumill waste and logning waste. Based on our field
inveetigations, ta&king conservative projections, these are
available in sufficient quentitiecs over the forecasted pericd to
fuel the integrated FEC plant. summerily, the requirements of
biomass fuel are:

) '
)
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1990 199% 2000
- bagasse ' 10000% 10000t 10000t
~ sawmill waste 20000t 24000t 2400Ct
- logging waste 8750t 12000t 15000t

Mentiorn must be made here that the integrated power plant eof FSC
tan be operated even longer than we have considered. Our
talculations were made on the conservative side in terms of
availability of waste, and logistics of supply. The fact is that
replacement of diesel generation can be maximised by operating
the integrated plant at FSC for as long as possible in terms of
fuel availability - our calculations in this study, have been
based on generation and operation levels which are very easily
attsinable.

The new steam turbo-generated power plant i1s to be integrated

into the existing plant of the FSC. Based on our field
obeervation, there are two possibilities for doing this, and our
propeosal is <hown in Annex J. The site chosen allows for best

cross—utilisation of the existing equipment as well as allowing
for sufficient storage space for the logging waste used as a
fuel.

In considering the technology to recommend, two possible
alternatives were considered, viz direct combustion in a boiler
and utilising the heat energy to drive steam turbines or wood
gasification where the Tesulting gas will operate gas engine
generating sets. Our recommendation is for & steam turbo system
since this technolegy is already well proven under Fijian
conditions, (besides the capacity range required, makes wood
gasification a highly questionable solution) and allows for
cross uvtilisation of existing facilities.

In operating the new plant, FSC could deplcy their personnel
who, incidently during the period of full operation of this
plant, (during non-crushing time), are not fully occupied with
the mill’s swugar production. Total number of operators required
to run the new plant is 18.

In terms of production costs, the main cost items for the
integrated FSC plant, are the costs for raw material sawmill
waste and logging wacste at the new power plant. Overhead costs
stem mainly for wear and tear spare parts and regular
maintenance wotk. Thie being & supply of public utility, no
costs are necesssry for sales and promsational werk.

Due to the long delivery time for the turbo generating sets and
hoiler, it is anticipated that the construction and instaliation
phase of the project will occupy one year. In making out our
time schedule, we have ensured that minimal disruption to normal
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sugar mill operaticns are eoccuring. Actual installation time is
i
3 monthe.

The total investment costs for the integrated plant consist of

- Fixed Investment Costs Fs
land, site preparation. development 35, 000. ~
buildings and civil works 70, 000. -
plant machinery and equipment S5, 356, 000. -~

Total fixed investment costs 5,461, 000, -
Pre—-production capital expenditures 178, 608. -
Total investment costs S5, 639, 608. -

1

N

~

Our essumption is that financing for the project for 50% of
the investment costs is possible. Considerations are for
interest rate of 11.2% per annum. with grace period of 1 year,
with full rtepayment of the loan in 10 years.

Total proguction costs for the project vary over the years
because generation is meeting with demands. As an example
however., based orn the year 1990 (estimate 48.2% uvtilisation of
the normal capacity of the integreted plant), production costs

are:
- raw material (sawmill waste) 216,400, -

- rew material (logging waste) 100, 820. -

-~ utilities 3,610 -

- energy 7, 220. -

- labour, direct 79, 470. -

- repairs, maintenance 57,720, -

4 - spares 86, 570. -
- - factory overheads 25, 240. ~
factory costs $77, 050. -

- administrative overheads 12, 730. -

~ depreciation 281, 980. -

-~ financial costs 245,772, -

Total production costs 1,117, 532. -

or @ unit generating cost of F$0. 07 per kWh, as compared to
the present cost of F$0. 1073 per kWh (or our projected price
of F$0.1170 by 1990) from diesel generated power.

Depending an the sales price of power from FSC to FEA, we have
analysed the financial performance of the project accordingly.
Briefly, the three prices considered are &) at FEA’s full cost if
oenerating by diesel;, b) at 90% of FEA’s full cost if generating
by diesel; c¢) at 25% of FEA’e full cost if generating by diesel.
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Based on the different sales prices, our financial analysis
showse:
Net Present Value at 8%

Results at sales Results at sales Results at sales

price of diesel price 1C% below price 15% below

ceneration diesel generation diesel generation
NPV F$&, 118, 681 F$4, 720. 02& F$4, 022, 492
IRR 20. 39% 17.87% 16. 56%
ROE1 3. 83% 19.717% 17. 56%
ROEZ2 24. S3% 20. 77% 18. 85%
El Total equity paid : net income

Initial equity paid : net cash return

Thue it can be seen that the recommended
project is economically viable.

Our conclusione are that @ biomass based power generation
system is a viable consideration. Based on our evaluations,
we recommend that a system combining power supplies from the
FEA diesel cstation (supplementary) with supplies from the FSC.
provides for the best technical and economic sclution.

Such & thermal system of power generation can generate power

in exact accordance to the grid demands. Stored fuel can be
vtilised to cater for the fluctuations. In our evaluations, we
had also considered if hydro-power had a Tole to play.
Technically, the ‘run of the stream’ hudro-plant. will
technically be inadequate in comparison to the recommended
thermal system. This is because the hydro-plant can only
generate power according to the stream flow available and this
could very well be different to the power demand pattern.

In an integrated power plant as we proposed, surplus bagasse
and waste wood can be fully vtiliseu as cheap fuel. Besides
the savinges in foreign exchange, it also provides for an
efficient and economical system for disposal of waste, which
would potherwise be & big =social problem. In conclusion, we
recommend that the project be impiemented as it does indeed
fulfill the Tequirements of the Governmentof Fiji.
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SECTION I - IDENTIFICATION OF PROJECT PARAMETERS &
EVALUATION OF TECHNICAL OPTIONS

The Government of Fiji, in planning to develop
power generation in Labasa, on the island of Vanua Levu,
considers to examine the poscibility for power generation on the
vasis of avallable bagasse and waste wooed in the region.

The country has abundant sources of bagesse
and waste wood. Sugar cane 1s the major agricultural cash crop
in Fiji. The sugarT cane industry dominates the industrial
sector and to & consideratle extent, the whole economy.

In addition. 250,000 ha.. of Fiji are covered
with hardwood and extensive areas have been planted with Pirus
Caribaea. The land areas under natural forest is estimated to

be about 850,000 ha. OFf this, about 300,000 ha., are regarded

as csuitable for commerc.al exploitation; a further 250,000 ha.

ie regarded as conservation forest, on which logging would be
undesirable, mainly becavse of the steep terrains. The remainder
is regarded as non—commercial because of low yields per ha.., or
because dominant species are non—-merchantable.

From the above, it appears that Fi)i hes
enough Toaw materials to consider the possibility of power
generation based on bagasse and/or waste wood in Labasa.

1.2 Project Background

. e o . G o A — " AT —— o — ——

The present power requirements in Vanua Levu
are being met by supplies from the Figi Electricity Authority
which ig operating its own diesel generation station,
supplemented by supplies from the Fiji Sugar Corporation, which
csells power to the Fiji Electricity Auvthority, during the cane
crushing season.

In planning to meet with the future power
requirements, the Covernment of Fiji is interested to replace
diesel generation &s far as possible, by hydro and/or biomase
powered stations. The effect of this iec two-fold, that is,
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saving on diesel fuel cost (savirg on foreign exchange) and in
the case of a biomass powered station, the socio-benefit of an
efficient and economic system of waste disposal.

To enable the Government to take a decision,
there is an urgent need to examine the possibility of a biomass
fueled power station, vis—a-vis other alternatives by study and
review of the work done in previocus reports as far as bagasse
anc wastewood utilisation is concerned. The Government
therefore requested short—term UNIDO assistance to prepare a
rencrt on the possibility of developing a project based on
av.ilable data and study. The objectives and scope of contract
of tirz report:, are as defined in Annex A,

1.3 The Principals

In response to the request from the
GOVERNMENT OF FIJI, the UNITED NATIONS DEVELOPMENT PROGRAM has
agreed to finance technical assistance to the Government through
the UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION, for the
compilation of a techno—economic feasibility study on the use
of bagasse and/or wastewood for power generation 1n Labasa, Fiji.

In this connection, UNIDO acting in agreement
with the Government of Fiji, has engaged HEILBORN ENGINEERING
PTE. LTD., to provide the services for, and perform the work
required in the compilation of the required feasibility
study.

To formalise the engagement of Heilborn
Engineering Pte. Ltd., a UNIDO Contract No: 84/22, Project No:
SI/F14/86/801, Activity Code SI1/02/31.7, was concluded on 4th
April 1984, between:
-~ The UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION of
Wagramerstrasse S5, A-1220 Vienna, Austria

and

- HEILBORN ENGINEERING PTE. LTD., of No.1, Jalan Seaview
Singapore 1543, Republic of Singapore.

It ie also relevant to state here the role of
the FIJI ELECTRICITY AUTHORITY as the Government agency charged
with the responsibility of meeting with the power requirements of
Yarnuva Levu.




1.4 Project History

The Government had already prepared various
studies and reports on the possibility of utilising bagasse and
waste wood, for development of power generation to replace the
existing diesel powered installations. Notably. these recent
reports and studies are:

- "Vanua Levu Energy Study" by Shedden Pacific, 1982;

- "Vanuva Levu Hydro—-Electric Study: Supplementary Report” by
Gibb Australia. 1984;

"Vanua Levu Hydro—-Electric Study, Review Report; Lovo Scheme
by Gibb Australia, 1985; .

"{abasa Regional Water Supply Study” by Fawcett, Wilton and
- Bell. 1985.

Summarily, these documents have dealt with
power generation from hydro, with referenced realisation of the
potential of biomass fuel utilisation. However, to take a
decision on utilisation of biomass fuel, the need for in-—depth
evaluations of same, (by study and review of the work done in the
previous Teports as far as bagasse and wastewood utilisation is
concerned) is apparent. Accordingly, the preparation of such a
techno-economic study was awarded to Heilborn.

£
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2.0 FIELD MISSION

Heilborn‘s team commenced on its fact—-finding
field micsion in mid-April 1986

During its field mission, working closely
with the Recident Representative of the UNDP in the Project
Area, and 1n attachment to the Fiji Government counterpart
agency, Heilborn’‘s team were able to st dy existing conditions
and collect data relevant to the preparation of this study.

While on its field mission, in accordance to
the scope of the contract, the sole focus was on matters relevant
to bagasse and waste wood utilisation. At this initial stage of
its fact-finding investigation, the team could already establish
that the base for such a project is sound. The availability of
tiomacss fuel and existing facilities at Vanua Levu allowed tte
team to identify various technical options open {(with final
recommendation on the best option to be made after home office
evaluation of the techno—economics of these options). These
technical options {(for a biomass fuel based power generation
system) consist of various permutations on sources of power
generation (identified and studied during the field mission)
from the Fiji Sugar Corporation Ltd, a probable new steam
turbo-powered generation plant (either independent or integrated
to the operations at the Fiji Sugar Corporation), with
supplementary diecel generation from the Fiji Electricity
Auvuthority.

This preliminary results of the field mission
was conveyed to the Fijs Electricity Authority when the team met
with the Authority 1n Lautoka, During this meeting the team was
also requested to consider i” nydro-power had a role to play in
the power generation system based on biomass fuel. Accordingly.,
thiz request was taken into consideration and added to the
permutations available for techno-economic evaluations.

At the end of the field mission, the team’s
conclusion was that indeed there is @ basis for a feasible
project. However, to identify which of the several technical
options would lead to the most economic system of power
generation and fulifill the requirements of replacement of diesel
generation by as much as possible, requires analysis at the home
office (where it is possible to identify for example, possible
capital investment costs with its easy access to various
machinery and equipment manufacturers).
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2.1 Present Load and Load Forecast

Thie study is confined to the island of Vanua
Levu, in particular, the area encompassed by the Labasa power
grid.

The largest load centre on the island of
Vanua Levu. 1s the town of Labasa. Macuata Province.

Based on the information from the Vanua Levu
Energy Study, Review Report. Lovo Scheme bty Gibb, summarily, in
1983. the maximum power demand in the Labasa System was . 2. 8 MW,
and the units generated some 10.2 GWh including 2.6 GWh purchased
from the FSC.

Forecaste prepared by the FEA anticipate that
load will grow at 5. 5% to & 2% per annum between 1985 and the
year 2000. Based on the Gibb and FEA forecast, and based on
actual demands in 198&, we have accordingly established the load
forecast up to the year 2000. This is shown in Annex B.

12,522 MWh in 1985;
- 16,500 MWh by 1990;
- 21,000 MWh by 1995;
- 26,000 MWh by 2000.

For the purpose of this study, the load
forecast, load duration curves in crushing time and non—crushing
time, calculation of minimum diesel supply for peak load
coverage, are shown in Annex D. These and standard electrical
calculations, form the basis of ocur calculations.

o — = — ———— " i —— s s, s s sl

The FIJI ELECTRICITY AUTHORITY (FEA) is the
Government agency, charged with the responsibility to provide
for the island’s power and energy requirements. At present, the
FEA meets its responsibility by providing power and energy frTom
ite own diesel station, supplemented by purchase of surplus
(over preduction) power which is generated by the FIJI SUGAR
CORPORATION (FSC) sugar mill, during the mill’s crushing season
{normally during the months of May to November).

The FEA diesel station currently has a total
installed capacity of 4. 322 MW. Deteils of the equipment in the
diesel station are given under cection "2. 5.1 Present Existing
Conditions".




As mentioned previously, the power and energy
demands on the FEA, are met by the FEA’s cwn diesel station and
supplemented by the purchase of surplus power from the FSC sugar
mill during the crushing season. The FSC has been supplying
power to the FEA grid during the cane harvest season since 1979

The installed turbo—-plant at the FSC, (for
er oil firing) is also described under section "2. 5.1
Existing Conditions”.

Under normal situation, the internal
electrical load of the FSC is between 2.7 MW to 3.2 MW. it
follows that theoretically, there is excess power available from
FSC (provided they have encugh bagasce). Additionally, FSC bhas
. never supplied FEA in the non-harvest season and occasionally:.
FSC has even used FEA power to restart after a total outage in
the cane harvest season or during testing of plant, shut douwns
and start ups 1n the crushing season.

n
W

Future Pessibilities

It is the Government’s intention to determine
the amount of biomass energy that can be absorbed by the Labasa
grid teo replace the suppliementary diesel generation as far as
possible.

Towards this end, this study investigates
the various possible techno—economic alternatives, with respect
tc utilising bagasse and/or waste wood for the generation of
power. These alternatives will examine possible permutations on
FEA supply {(diesel-powered. hydro—-powered), FSC supplement (steam
turbo—-powered) and a probable new steam turbo-powered station
{either operated by FEA or FSC or others).

The extent of steam turbo-powered supply is
dependent not only on the process technology., but uvltimately, on
the availability., long term reliability and logistics involved in
the securing of the biomass #fuel. It is generally accepted that
steam turbo-generation in an area of high availability of biomass
fuel, plays a dual role, in providing for a source of cheap
energy (or at least saving of foreign exchange in a8 non-oil
producing country) as well as providing an economical and
zocially acceptable means of dicposal (compared to dumping).
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2.4 Biomass Availability — Present and Projected

Our investigation into biomass fuel for power
generation, for the purpose of the study, 1is restricted to
bagcasse and waste wood. Although no other biomass fuel was
identified during our mission, in principle. if these are
available. they may alsc be uvtilised.

2. 4.1 PBagasse

The following data relating to fibre and
bagasse production, at Labasa: for the seasons cf 1981 to 1985
were tollected from the FSC:

1981 1982 1983#% 1984 1985
Cane Crushed 930,263 1,140,552 761,587 1,136,861 934,250
Average Fibre % 12. 10 12. 49 12. 10 12. 41 12. 80
Start of Crush 12/05 02/06 25705 29/05 21/05
End of Crush 16711 1/01/83 20710 06/01/85 19/11
Length of
Season (weeks) 26.8 33. 2 21. 3 31.8 28. 0
Tonnes Fibre
Produced 112, 562 142, 455 92,152 141,084 {19,584
Tonnes Bagasse

Produced =25, 124 284,910 184, 304 282,168 239, 168

#short crushing season due to drought

On the basis of the above datum, barring
drought. over this 5 year period. the cane crushed is at an
average of 1,000,000 tonnes.

The trends in production levels, do not
appear to be influvenced in any significant manner, by factors
other than

- drought and/or
- the present production capacity of the FSC plant.

One would expect world sugar prices, market
demands etc to influence production levels, but it 1s apparently
not the case here. If this were the case, over the 5 years vunder
study, it is reasonable to expect that the production levels
would have shown fluctuastions to reflect these influences
{provided of course that the nominal installed production
capacity will allow for an actual pronduction level significantly
higher then 1,000,000 tonnes of canz crushed per year).




Thus, it can be assumed that, there will
not be any significant expansion that will allow for an upper
limit production level significantly higher than 1,000,000 tonnes
of cane crushed per year (and if this proves to be incorrect, any
expansion, will only provide for more fuel and hence confirming
this prcject’: viability?. To be conservative, we have thus
assumed no s:qgnificant expansion at FSC.

In attempting to identify the lower limit,
cne has to consider that suyar cane is the major agricultural
cash crop in Fijir and that the sugar cane industry dominates the
industrial sector and to a considerable extent, the whole
economy. Furthermore, the industry hac been well established
anct thus grovides a means of livelihood for much of the
population. As such, in the foreseeable future, one cannot cee
the introduction of another industry which can displace the sugar
cane industry from 1ts poesition of dominance on the economic
ladder.

Economies of scale for the sugar industry are
also well established, thus the lower limit production level, is
not erxpected to drep {(under normal conditions of climate and
plant operation) much below 1,000,000 tonnes of cane crushed per
year. This in fact means that we can safely consider that
bagasse will be at least available at the present levels.

We were also informed that FSC has secured
long term contracts with the European Economic Community for
supply of their sugar at profitable prices, and this further
confirms the availability of bagasse for the future.

As a result, the study considers that the
quantity of bagasse available over the neriod 1986 to the year
2000, will be the average of 211 values previously collected for
the periocd 1981 to 1985, viz:

Cane Crushed 1,000, 000 tonnes

Intake rate 250 TCH => 4,000 operating hours
Start of Crushing 24/05

End of Crushing 10712

Length of Season 28. 22 weeks

Average Fibre Content (0% m. c. ) average 12. 3%

Bagasce (30%Z m. c.) =2 x 12 . 3% = 24 6%

{see also Annex D)

2. 4.2 Waste wood

Waste wood can be obtained from the forest and
from production processes. Logistics of transportation of these




necessarily narrows the possible sources to areas close to
Labasa {(for easy access and transportationi.

The main reason for the above criteria. is
the need to evaluate the possibility of economic utilisation of
waste wood as an alternative fuel (to diesel) for power
generation. Since unutilised waste wood is non-cash generating
{in actual case, it 1s even a liability as costs are involved in
its disposal), transportation costs will constitute the bulk of
enu calculation, 1f one is to assign a8 cash value to waste wood
{ancther being cost of capital and operating costs inveolved in
organising of waste wood collection). Thus: any reduction in
the cost of transportation (by way of ease of access and short
tranvportation distances), will have a pronounced effect on the
eventtral cash value assigned teoc the waste wood.

-~
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Weste wWood from Production Processes

a) Fi1ji Forest Industries Ltd

Based on the above considerations, the main
timber mill on Vanua Levu which generates a significant quantity
of mill waste, is the integrated wood processing complex of FIJI
FOREST INDUSTRIES (FFI). This complex is situvated at Malau.
abocut 15 km from Labass.

To project on the future availability of
waste wood from the complex., it will be relevant to look into
the develcpment of the compiex: both in terms of growth in
productien mix, as well as log inputs.

FFI commenced operation with a sawmill in
1964, and over the years, moved into veneer production in 1970,
plywood production in 1973 and blockboard in 1977. Statistics
collected over the period 1981 to 1985, show that log inputs
into the complex grew from 38,300 m3 to 46,030 m3.

(M

Log Input Volumes (in m3/year)

—— —— L O — o T " S o —— e s o o - ——

1981 1982 1983 1984 1985

————— i — . — T — T — —— —— " ———— —— ——— —— — —— — " P12 SV o120 s o

3a. 300 33, 870 43, 030 45, 150 456, 030

Currently, part of the waste wood from the
complex is vsed as boiler fuel, for the generation of process
steam, while any surplus is dumped into the sea at the mill’s
boundary. Figureec collected from the complex’s operation, giving
the quantity of waste wood generated and its internal vtilisation
for generation of process cteam ate shown on the next page.
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1985

tctal log input into the complex — 44,030 m3

According to figures available from FFI,

waste wood generated (50%) - 23,015 m3
waste wood for own use (33%) - 7:995 m3
surplus waste wcod available = 15,420 m3

It is aiso further learnt that this complex
is marketing through its own organisation in Western Australia
where the company enjoys an established reputatien in a steady
and secure market. Tuwus, 1t is reasonable to conclude that the
complex will grow and remain viable in the future.

b} Other Sawmills

Additionally, in terms of waste wood
availability, two of the larger sawmills within the vicinity of
Lambasa, must also be considered. The sawmills are the Waiqele
Sawmill and Vunimoli Sawmill. Statistics of log input into the
sawmills are shown below:

Log Input Volumee (in m3/year)

1981 1982 1983 1984 1985

wWaiqele 4, 820 3,130 2, 240 4,310 6, 830
Yunimoli 1, 960 790 570 1,100 6,210

These statistics show that both sawmills are
expansion orientated. As they are operating under same
conditions as FFl, we tan assume that the total waste generated
from the two sawmills will be 6,520 m3. If, in future, they
will require process steam (for kiln dry~rs), then, we can
consider an internal waste wood utilisation factor of 20%. (FF1I
has & 33% vtilisation factor becavse the plywood processing has
a3 high demand for process steam). In case they enter into
plywood production, then, more log input will be necessary, and
even 1f the higher utilisation factor of 33%Z is used, this will
be compensated by the larger volume of waste wood produced.

In our projections, we consider that these two
sawmills will not be requiring process steam, and that the total
of 6,520 m3 of waste wood will be available. However, in case
they do, the short—fall in waste wood, (1,300 m3) can be covered
by several other smaller sawmiils nearby (their waste wood output
have not been taken into our calculations, to provide for a
safety margin in our progjections)
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Consequently. the cuantity of waste wood
available in 1985, from these three companies:. trtals to
approximately 21.940 m3. Based on modest projections, it is
safe toc assume the availability of waste weood as follows:

Projected Waste Wood Avaiiability from Sawmills (in tons)

1788 1289 1990 1991 1992 1993 1994 1995

18400 19200 22000 20800 21600 22400 23200 24000

Currently, 31l wood waste which is not

vtiliced, 1c¢ deposited into the sea. In view of the pollution
problems caused, such disposal is socially undesireable:. and
p presents only a short term option open to the companies. As

such, thrse companies will be most interested to supply their
st-plus waste wood to interested -~arties since this not only
so:ves their disposal problem. but also generates cash.

’

Wwaste Wood from Logging Operations

—— T G ——— —— " — — —— —— — ———

The exploitation of forests in Fi1ji, comes
vnder the direct management of the MINISTRY OF FORESTRY. The
forest may sometimes stand on land belonging to private owners,
but the Ministry of Forestry has the right to work the forest.

As the Department does not operate ite ouwn
timber processing plant(s), logging is dependent directly on the
Department s harvesting program and on demand for logs. The
demand varies from one concession to another, according to their
input requirements of the processing plants drawing from the
concession. Consequently:, the quantity of waste wood from
iogging operations varies.

N

However, on an average, based on current
felling and trends in the locality of Labasa, the Ministry
estimates that by 1988, a volume of some 8,750 tons of waste wood
per year from logging operations, can be safely made available
for further utilication. Thic¢ is projected to increase to 12,000
tons by 1995 ard to 15,000 tons by the year 2000. In view of the
Ministry’s far sighted policy on logging control and
reafforestation, in terms of timber availability, this is a safe
projection. In addition to this, another forest region, within
a 60 km distance fror Labasa, is producing large quantities of
forest thinnings and logging waste, which can be utilised.

Again, to provide for a safety margin in our projections, these
are not considered in our projections




Based on our site study. we are of the

cpinion that the volume of waste generated by logging and forest
thinnings (in addition to waste from production processes). can
adequately meet with immediate and future fuel demands of a

steam turbo-powered station. Csution is however necessary here
becauvse although supply is secure, costs are not necessarily

low (and certainly will tend to iscrease as forest operations
enter further and further into the concession), and the logistics
cf continuous supply to the power station must be properly
considered.

In terms of costs, waste wood from production
processes are cheaper than that from logging operations and
again: this is cheaper than forest thinnings and logging waste
from the forest region 60 km awsy from Labasa. In view of this,
in our calculations, we will utilise waste wood from production
rrocesses first (and 1f this is insufficient, then we utilise
lecgging waste and finally forest thinnings).

A graphic representation of the bagasse and
wacte wood (from production processes and logging operations
enly, since forest thinnings are only & supplementary source)
availability, 1i¢ provided in Annex C.

.5 Technical Evaluations en Plant Capacity and Source of
Power Generation

Technical data and efficiency levels of a steam
turbo~power plant (bagasse and waste wood fired) at various
power outputs are:

EFFICIENCY at 30 bar/400 C 40 bar/450 C
Block 21. 0 22. 84
Plant 18. 90 20. 56
75% load 15 4 16. 756
s6% load 14. 6 15. 87
50% load 12. 66 13. 775
407 load 11. 0 12.0

33% load 9. 56 10. 4

25% load 7.18 7. 81

s Sy v T o o o i~ — —— T ——— — ——— ——— o — ——— S —r——— T —— — S~ ——

Source: Heilborn calculations based on standard electrical
procedures.




Plant Cutput 3, 000 kW

toiler conditions
{in barg / deg C)

307400 40/450

3,500 kW

30/400 40/450

cwn consumption % 10
asenerator cutput (kW) 3, 332
block efficiency 21. 0%
plant efficiency 18. 9%
fuel heat ki 15,873
MJ/h 57,143

100% bagasse, 504

m.c.. 7574 kJ/kg

(in kg/h? 7, 620
1003 saw waste:. 70%

m.c., 1C500 kJ/ka

(in kg/h) S5, 442
10C% forect waste, 100%

m.c., B372 kJ/kg

{in kg/hj 6,827
boiler heat

trancfer (0. 83)

(in kW) 13,175
(in MJ/h3 47, 429
heat rate/csteam

(in kJ/kg? 2,790
steam flow (t/h} 17. 0

cooling water flow
at delta g = 8 C (m3/h)* 1,015
at delta o = 10 C (m3/h)#* 812

10

3,333
22. 8%4
20. 3%
14. 634
52, 682

S, 932

6, 294

12, 146

43, 726

2, 890
15.13

?i2. 5
730

10

3. 889
21. 0%
18. 9%
18. 519
66, 667

8, 889

6. 349

7,965

15, 371
55, 335

2,790
19. 83

1,184
947

10

3, 889
22. 8%
20. 5%
17,073
61, 463

8,195

5, 854

7,343

14,171
51,014

2, 890
17. 65

1,065
852

#difference between the temperature of cooling water at

inlet and at ovutlet

13
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To identify the plant capacity, in the
context of Vanua Levu, it is necessary to concrider existing
facilities in order that relevant economic factors {(such as the
possibility to meet power requirements by joint—-generation with
crganisations such as FSC) are taken into account.

In view of the possibility for joint-
neration of power., the approach taken in this study cannot be

ge
restricted only to a new steam turbo-powered instailation. To
1

llow for a true economic analysis on the viability of the
ciect, the study approaches the subject as follows:

™

Joad forecasting

- present and projected availability of biomass fuel;

— technical analysis of existing facilities;

- optimum utilisation of the biomass fuel in the existing
facilities (both on ‘as it basis’ and ‘improved basis’),
and the tesultant power that can be generated;

- optimum utilisation in a new steam turbo-powered plant;

- results of matching the resultant power available against
the forecasted loads, to determine the quantity of diesel
gcenerated power that can be repliaced by the system;

- and additionally, to consider also if hydro-power can play a

csignificant role in the overall power generation scheme;

2.5 1 Present Existing Conditions

" e . s S s s e et T e T S e S ——— — e e com

The project engineering must necessarily be
centered around the present existing conditions in Labasa. In
any considerations on power generation from biomass fuel, the
four main parties involved are:

- the FIJI ELECTRICITY AUTHORITY as the party responsible for
meeting with the power requirements of Labasa;

- the F1JI SUGAR CORPORATION LIMITED as the party having surplus
bagasse and presently celling surplus (overproduction) power to
the FEA. In addition, its steam turbo-powered plant can be
improved/expanded (as per our recommendations) to provide more
power for sale to the FEA;

- the MINISTRY OF FORESTRY as the party with available waste
wood from its forest logging operation and forest thinnings;

- the FIJI FOREST INDUSTRIES LIMITED as the main party with
available waste wood from its timber processing operation,
(the other parties being the Waiqele and Vunimoli Sawmills);

For project engineering purposes, it is only
necessary now to evaluate the conditions at FEA and FSC, since as
far as the other parties are concerned., their influence on the
project relates to economics and logistics and not technology.
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The FIJI ELECTRICITY AUTHORITY

The FEA presently operates a diesel station.
with & total installed capacity of 4. 322 MW, consisting of:

unit Ruston VBCX — 0.18 MW site rating, (age 17 years)
vnit National - 0.18 MW site rating., {(age 45 years)
unit Ruston VBCX - 0. 53 MW site rating. (age 17 years)
units Ruston 6ATC — 3. 432 MW site rating. (age 13 years)

LA I

To cater to peak loads as forecasted up to
the year 2000, the firm capacity of this station must however be
increased to 4. 125 MW in 1990, 5 250 MW 1n 1995 and 6. 500 MW in
the year 2000. (Firm capacity = total installed capacity minus
installed capacity of largest generating unit., when it 1s not in
cperation). For FEA, this means mobilising of unused equipment
which were redundant, after the hydro power station on Viti Levu
went intoc operation. Thie situatior at FEA means that supply of
supplementary power from diesel generating sete will not pose any
problems of large capital investment. It is only necessery for
them to identify the capacitu recuirements, and mobilise unused
equipment.

The FIJI SUGAR CORPORATION LTD

—— —— — —— — o -

Related to steam turbo—-generation of power,
the FSC is operating the following equipment:

Boilers
1 unit Yoshimine, 136 t/h - 17.2 barg / saturated steam
1 unit Thompson, 43.5 t/h ~ 17.2 barg '/ saturated steam

Turbines

1 unit Shin Nippon, Model HO-182R, 4.0 MW

1 unit Allen, Model T2/77648, 2.5 MW

1 unit MWorthington: Model 24509-U1i3%12, 0.75 MJ

Further technical specifications of the above
mentioned equipment are given in Annex D.

e & Technology

Taking into consideration FEA’s request for
identifying if .ydro-power had & role to play in the scheme of
power generation, the technology to be considered will bes that
of hydro—-generation of power and thermal generation of power.
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. 6.1 Hydro-Power Generation

Several studies are already available with
respect to hydro—-power generation in Vanua Levu. As such, the
technicalities of the system and results can be obtained from the
studies and reports of Shedden Pacific, Gibb and Fawcett, Wilton

and Bell.

0f particular relevance to this study, is that
the hudro-power generation proposed (1st stage), is the ’‘run of
the stream’ Lovo scheme. Such & scheme will technically be
inadequate in comparison to thermal generation of power, because
the hydro-piant can only generate power aciording to the stream
flow available and this could very well Ye different to the
pattern of power demand.

. s s S e Bl st o St o . it 1ot e a e e S S St — s

In utilising of biomass fuel for the
gevieration of power, generally, two options are possible, viz
direct combustion in a boiler to generate steam to drive steam
turbines or wood gasification with the vtilisation of the gas in
gas engine gener=ting stes. Having observed the competent
operations at FSC’'s steam turbo—generation plant, we are
recommending that this be the system for Vanua Levu.

This technology has been preferred becavuse:

- the technology is well knownin Fiji, in the sugar industry;

- it allows for possible optimum uvtilisation of capital
equipment already available (for example by joint—-generation
of power betweerr FEA and FSC);

- this, in turn provides for various permutations thus allowing
for clear comparision of the techno—economic reslults for each
permutation;

As steam turbo-generation is now operated at
FS8C, we have investigated in details, its operation and have
made recommendations on possible improvements at this station,
as per Annex D.

Steam turbo-generation of power, essentially
is the meacsured burning of biomass fuel in a steam boiler, to
produce steam which then drives a steam turbine. In practice.
it is necessary to calculate the exact balancing of the fuel
requirements and balancing of the equipment.

Wood gasification is not recommended because

of the difficulty in efficient operation and current lack of
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experience in the world with reascnably sized plants (and
there are no operating units in Fiji). The wear and tear of
the gas engines is very high and in our range requirement of
3 MW to 4 MW, it cannot be Tecommended.

2.6.2.1 Technical lmplications at FSC Mill

Fu.l details cf our evaluations are given
in Annex D. We have considered the technological implications
under two circumstances, viz:

- minor improvements to the existing equipment, which involves
conversion of the two drive turbines to the 17 bar stage (from
the existing 11 bar stage) and providing the injection pump
with an electric motor. This involves work at the medium
pressure stage (see Annex D for explanation).

- major improvements to the existing equipment, which involves
the installation of superheaters to the existing operating
boilers, an additional transformer and & desuperheater. This
involves work at the high pressure stage (see Annex D for
explanation).

We Tecommend that the major improvements be
implemented. The consequences of our Tecommendations (details
are in Annex D)} can be summarised as follows:

Present Existing Situation

- —— ————— o > e o i ™ o

The following data were collected from the F8C,
with respect to the existing equipment:

Existing Pressure Stages at FSC

a) Existing high pressure stage at 17.2 barg saturated steam
Connected to this high pressure line, are:
- 2 boiler outlets
- 8 turbine inletsz

b) Existing medium pressure stage at 11 barg saturated steam
Connected to this medium pressure line, are:
- 4 drive turbine inlets

¢) Existing low pressure stage at 1.0 barg saturated steam
Connected to this low prescsure line, are:
- process steam for heating
-- 12 turbine outlets
- 1 reducing station
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Existing Operating Boilers at FSC

a) Yoshimine: 136 t/h - 17. 2 barg / saturated steam
designed boiler efficiency at 89%
for calculations, we vuse 80%

fuel consumption:

80 C => 17. 2 barg/sat:

net heat exchange = 2,800 ~ 350 = 2450 kJ/kg
fuel rate 2450 kJ/kg @ (7574 x 80%)

0. 404 kg bagasse/kg steam

b} Thompson: 43.5 t/h - 17.2 barg / saturated steam
designed boiler efficiency at 80%

Existing Main Turhines

steam Ttate of existing main turbines:

&) Shin Nippon model HO-182, 15. 33kg/hph (20. 6 kg/kWh)
{leveller and mills)

b} Shin Nippon model B6-R2-R, 14. 05kg/hph (18,8 kg/kWh)
{shredder)

c) Shin Nippon model B6-R5-R, 15. 9 kg/kWh (generator)

With the miner improvements mentioned, it is
possible to convert the two drive turbines at the 11 bar stage,
to the 17 bar stage. This Tesults in a8 higher expansion head
and consequently, an improvement in the steam rate by 4.4 kg/kWh
(17. 5% better than the existing steam rate of 25. 0 kg/kWh at the
medium pressure stage):

With the major improvements recommended, the
inetalletion of superheaters in the existing boilers, will
again increase the expansion head in the turbines. The
consequence of this is a 13% improvement in steam rate over the
present rate st the high pressure stage.

In achieving a better steam rate, two results
are sienificant, that is, less bagasse fuel is needed (in both
the minor improvements and major improvements) and, in the case
with the major improvements, additionally, by-pass steam is
available, In having to use less bagasse than present, the
excess bagasse and by-pass sievam (in the case of major improve-
mente) can be used to generate power.
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In Annex D, we have shown that the surplus
bagasse available with minor improvements to the FSC equipment
totals to 11,680 t per year (with no by—-pass steam). while that
available after major improvements, 15 11,200 t per year (and
additionally:, also py—pass steam). It must be noted that

while the surplus bagasse can be utilised in the major improved
FSC plant to generate power, the same is not true in the case of
enly minor improvements to the FSC plant unless new generating
units are inztalled. \

The significant results when making major
improvements to the FSC plant, over the existing situation, are:

- plant in balance at 11% fibre content and steam rate of 550
kg/TCH (compared to existing 12% fibre content and steam rate
of 600 kg/TCH)},

~ total power which can be generated is 6,955,000 kWh/year
{compared to existing 2,124,248 kWh/year or 2,449,000 kWh/year
in the case of minor improvements to the plant):

These figures as calculated, are on the
conservative side and can be easily achieved in practice. Since
we can assuine that the FEA will purchase all the power that the
FSC can generate (to replace diesel generation), even better
performance at the FSC plant can be achieved in practice (in view
of our conservative calculations).

To achieve better performance, the FSC may
aleo look into improvements at their sugar processing plant.
Such improvements {(we have already commented for example, on the
evaporators, in Annex D), will result in lower steam rates which
means less bagasse is needed as fuel. The resulting surplus can
then be used to generate even more power for sale to the FEA.

Additionally, to increase the calorific valvue
of the bagasse, drying of the bagasse may also be considered.
We have not considered such measures in this study since our
intention is to study the viability of the project, under
stringent conditions — and not under ideal conditions. Even so,
the results are positive and indicate that replacement of diesel
generated power by biomass fuel, in the context of the Labasa
grid, is technically and economically viable.
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2.7 Technical Options

As mentioned under "2. 3 Future Possibilities”,

cur field mission Tesulted in identification of several technical
options, which are permutations on power generation with respec.
to facilities aveilable in Labaca.

te consider

OPTICN
REF.

LAB?

LAB11

LAB13

LAB14

LAB13

LAB33

LAB36

Taking into account the request of the FEA
hydro—-power, the permutations concidered are:

IDENTIFICATION OF SOURCE OF
POWER SUPPLY

FSC Integrated Power Flant, 3.5 MW, 30 bar/400 C,
FSC’s supply from plant with minor improvements
(which is supplying 2,449 MWh in 1985, and
procjected to &, 300 MWh from 1990 onwards and
surplus 10,000 t bagasse which is unutilised)
FEA diesel supplementary supply

FSC Integrated Power Plant. 3.5 MW, 30 bar/400 C,

FSC supplying from major improved power plant (which
is supplying 2,449 MW in 1985, 6,270 MW by 1990,
6. 955 MW by 1990 and thereafter, with full
utilisation of the surplus 10,000 t bagasse)

FEA diesel supplementary supply

FSC Integrated Power Plant, 3.0 M, 30 bar/400 C,
FSC supplying from major improved power plant
FEA diesel supplementary supply

FSC supplying from major improved power plant
FEA diesel supplementary supply

Lovo Hydro scheme {(as studied by Gibb),
FSC supplying from mejor improved power plant
FEA diesel supplementary supply

Lovo Hydro scheme
FSC’s supply from plant with miror improvement
FEA diesel supplementary supply

Independent Power Plant, 3.5 MW, 30 bar/400 C,
FSC’s supply from plant with minor improvement
FEA diesel supplementary supply

Independent Power Plant, 3.0 MW, 30 bar/400 C,
FSC’s supply from plant with minor improvement
FEA diesel supplementary supply



NOTE:

1. The permutations as shouwn in Annex E. do not represent the
complete range of permutations which we have evaluated
(which were eliminated for reasons such as high demand of
biomass fuel, low efficiency etc). To reduce the number of
unnecessary pages, we annexed only the feasible options.

The Option Reference does not dencte any order of merit.

P

N

"FEA diesel supply" refers to supply of power from FEA’'s
existing diesel station (which has to increase its fiTm
capacity to 4. 125 MW in 1990, 5. 250 MW in 1995 and 6.5 MW
in the year 2000).

\ 4. “FSC supplying from major improved plant" refers to supply
of power from FSC’s plant, after major improvements
described in Annex [ have been carried out.

The main advantage of this is that the 10,000 t excess
bagasse are fully utilised to generate electrical power.

3. "FSC supply from plant with minor improvement” refers to
supply of power from FSC’s plant, after minor improvements
described in Annex D have been carried out.

However, the excess bagasse of 10,000 t cannot be vtilised
to generate power, since no additional generating equipment
is available.

4. "Independent Power Plant"” refers to a new plant, physically
separate from FSC’s mill (ownership of this plant is not
identified).

Ry

7. "FSC Integrated Power Plant" refers to @ new plant which will
be installed at FSC’s mill, and integrated into its steam
'C turbo-power generating plant.
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3.0 HOME OFFICE EVALUATIONS

Having identified various possible
permutations on the source of power generation, it is now
necessary to evaluate the technical, cost and other merits of
each of the possible options.

Based on the load forecast, load duration
curve, monthly load curves and standard electrical calculation
procedures, evaluations for the various options (in terms of
supply of power, fuel requirements and cost of generation) are
now given in Annex E.

In the following page, the basis and summary
of our evaluations are provided for easy reference.
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. Energy Demand. Pesk Loads, Possible Supply & Fuel Availability
1925 1990 1993 2000
' 1 Total demand MWh 12, 522 16, 500 21, 000 26, 000
£ Average load (N 1, 429 1,883 2, 397 2, 968
3 Max peak load k 3: 040 4,125 » 250 6, 500
l 4 Peak 1load hours h 4,120 4, 000 4, 000 4, 000
5 Average max load (CT) kW 1, 800 2, 380 3, 000 3, 750
& Average min load (CT) ki 800 1, 060 1,350 » 700
. 7 Average max load (NCT) kW 2, 200 2,780 3, 400 4,170
8 Average min load (NCT) ki » 200 1, 460 1,750 2, 100
© Demand in NCT MWh 7,425 9, 200 12, 600 15, 600
i Demand in CT MWh S, 098 6, 600 8. 400 10, 400
l 11 DOperating hours (NCT) h 5,110 5,110 9 110 5,110
12 O0Operating hours (CT) h 3, 650 3, 650 3, 650 3, 650
13 Average load in NCT kW 1, 453 1,937 2, 465 3, 052
. i4 Average load in CT kW 1,396 1, 808 2, 301 2, 850
. 15 FSC max supply (inst) ki 1, 200 3, 500 4, 000 4, 000
{ 16 FSC supply from minor
' improved plant kW 2,449 2, 500 2. 500 2, 500
17 FSC average load (4000h) kW 6512 625 625 625
18 FSC minimum load bl 500 500 500 500
i9 FSC max supply from
l ma jor improved plant MWh n. a. 6, 955 6, 955 b, 955
Min. supply by diesel
for improved plant:
' 20 in CT % n. a. 5.0 5.0 5.0
21 in CT . MuWh n. a. 330 420 572
Min. supply by diesel
' for power plants:
22 3. 5MW (indep ¥ NCT % n. a. 1.5 1.5 5.0
23 integrated) in NCT MWh n. a. 150 189 780
2 (independent) in CT % n. a. 12 12 12
. 25 (inderendent) in CT MWh n. a. 792 1, 080 1,248
26 3MW ({indep & in NCT % n. a. 1.5 3.3 12. 0
27 integrated in NCT MWh n. a. 150 441 1,872
'/. 28 (independent) in CT % n. a. 12 12.0 13
. 29 (independent) in CT Mih n.a. 792 1,008 1, 352
FSC supply from major
30 improved plant in CT MWh n. a. 6, 220 6, 955 b, 955
l 21 FSC av. load (improved) kW n. a. 1, 570 1, 740 1, 740
32 Hydropower Gitb) total MuWh n. a. 8, 400 9, 380 10, 110
33 Hydropower supply (CT) MUWh n. a. 3, 325 3, 325 3,325
' 34 Hydro average load (CT) kW n. a. 911 11 911
35 Hydro average load (NCT) kW n. a. 993 1,185 1,328
36 FSC major impr. supply if
l hydro is running Mwh n. a. 2, 945 4, 655 6, 553
37 Available bagasse t/ur 2,000 10,000 10, 000 10, 000
38 Avail. cawmill waste t/yr 16, 000 20, 000 24, 000 24, 000
' 39 Avail. logging waste t/yr S, 300 8, 750 12,000 15, 000
Key: CT = crushing time, NCT = non-crushing time
' n.a. = not applicable




Summary of Technical Evaluationes {(as detailed in Annex E)

OPTION SOURCE OF POWER 1985 1990 1995 2000
REF. GENERATION
Total Demand MWh 12,522 16,500 21,000 26,000
~ in NCT Mbh 7, 425 9,900 12,600 15,600
- in CT M h 92, 028 6, 600 8,400 10,400

LAB13 FSC major imp.
plant supply MWh 2, 449 6, 270 6,955 6, 955
FEA diesel MiWh 10,073 10,230 14,045 19,045

LAB15S Hydro supply Mih - 8, 400 2,380 10,110
FSC minor imp.
plant supply Mbih 2, 449 2:; 500 2, 900 2, 500
FEA diesel MWh 10,073 9, 600 2,120 13, 390

LAB14 Hydro supply MWh - 8, 400 2,380 10,110
FSC major imp.
plant suppluy MuWh 2. 449 2, 940 4, 655 6, 953
FEA diesel MWh 10, 073 5, 160 b, 965 2, 337

LAB7 Integrated 3. SMW
power plant Muh - 13,050 17,303 21,452

plant supply Mwh 2,449 2,500 2,500 2,500
FEA diesel Mwh 1¢, 073 942 1,197 2,048

LLAB? Integrated 3. SMW
power plant MWh - 9,750 13,436 17,693
FSC major imp.
plant supply MWh 2, 449 6, 27 6, 955 6, 955
FEA diesel MiWh 10, 073 480 609 1,352

LAB11 Integrated 3. OMW
power plant MWh - 9,750 13,184 16,601
FSC major imp.
plant supply MWh 2,449 6,270 6,955 b, 955
FEA diesel MWh 10,073 480 861 2, 444

LAB33 Independent 3. S5MW
power plant MWh - 13,058 17,303 21,452
FSC minor imp.
plant supply MuWh 2, 449 2, 500 2, 500 2, 500
FEA diesel Muh 10, 073 942 1,197 2, 048

LAB36 Independent 3. OMW
power plant MWh - 13,058 17,051 20,276
FSC minor imp.
plant supply MWh 2, 449 2, 500 2, 500 2, 500
FEA diesel Milh 10,073 942 1,449 3, 224

l FSC minor imp.
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3.1 Preliminary Selection of Technical Options

The summary of technical evaluations are
represented graphically in Annex F. Ac it is the aim to replace
the supplementary FEA diesel generation as far as possible, 1t
can be seen that Option Ref. LAB13, LAB14 AND LAB1S5, though
technically feasible, do not fulfill the aim of this study.

This means that:

-~ hydro—generation (Option Reference LAB14 and LAB15) 1is not
favoured because substantial fuel diesel supplementary will be
necessary already by the year 1995. These options are not
achieving the aim of replacement of diesel generation and we
do not recommend further consideration of hydro—generation.
Furthermore, in view of the high capital costs for such a
system, there is no economic justification to consider hydro-
power, {(when compared to the necessary prolonged rate of
depreciation) since, by 1995, there will be substantial costs
invelved in having to supplement the power supplied by the
hydro scheme, with diesel.

- similarly, Option Ref. LABI13 (where FSC is supplying only
from its major improved plant) does not fulfill the aim of
replacing diesel generation since the necessary fuel diesel
supplementary is even more than in Options Ref. LAB14 and
LLAB15

Thus, it remains to evaluate further, the
remaining technical options, and list them in order of technical
merit, cost merit and merit in terms of fulfillment of the aims
cf this study.

2.2 Comparison of Merits of the Remaining Options

Technically, Options Ref. LAB7 and LAB33 are
identical. DBoth are operating on the same technical basis - the
only difference being in their capital investment costs. As
such, on technical merits, they must be ranked equally.

Technizal results of Option Ref. LAB36 shouw
that with a 3.0 MW steam turbo-powered station, the partial load
factor and thus efficiency (in the use of biomass fuel) of this
option, is much better than it is in Option Ref. LAB7 and LAB33.
Thus, on technical metrits, it is ranked higher than these tuwo
other options.
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Technical comparisons of Option Ref. LAB9
against Option Ref. LABl1 again show a better partial load factor
and efficiency for Option Ref. LAB11 against Option Ref. LABS.
Accordingly, Option Ref. LAB11 is ranked technicallu higher than
Option Ref. LABY9.

To summarise the technical evaluation, in
order of technical merits, we recommend the following:

Option Power Generation Source
Ref.
1. LABt1 - FSC integrated power plant, 3.0 MW, 30 bar / 300 C

FSC supply from power plant with major improvements
FEA diesel supplementary supply

4‘(‘ B

2 LAB? - FSC integrated power plant, 3.5 MW, 30 bar 7/ 400 C
FSC supply from power plant with major improvements
FEA diesel supplementary supply
3. LAB36 - Independent power plant, 3.0 MW, 30 bar 7 400 C
FSC supplu from power plant with minor improvements
FEA diesel supplementary supply
LAB7 - FSC integrated power plant, 3.5 MW, 30 bar /7 400 C
FSC supply from power plant with minor improvements
FEA diesel supplementary supply
S. LAB33 - Independent power plant, 3.5 MW, 30 bar / 400 C

FSC supply from power plant with minor improvements
FEA diesel supplementary supply

3.2.2 Cost Merits

oY

-
£

In Annex G, calculations are made for each of
the remaining options, on the basis of the cost of steam
turbo—-generated power. For details of the calculations, please
refer to Annex G.

Since the demands of supplementary diesel
generated power varies with each option, it was therefore
necessary to also consider the total costs of diesel generated
power (given by the FEA at F$0. 10733 per kWh) for each of these
options. This will then provide us with the basis of comparirng
the cost merits of each option - that is, what will be the total
cost to provide for the power demands, with each of these
options. It is only after this ics identified that we can justify
which of these options is most economical.

N

|
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Generating Costs of Steam Turbo—generated Power

Option Ref. 1990 1995 2000

LAB7 (Fct/kWh) 9. 667 8. 629 8. 921

LAB? (Fect/kWh) 8. 374 7. 651 8. 133

LAB11 (Fct/kWh) 7. 7&3 7.158 7. 532

LAB33 (Fct/kuWh) 12. 467 0. 625 0. 621

LAB3é (Fct/kWh) 10. 947 9. 560 9. 688

Total Cost of Power

Option Ref. 199¢ 1995 2000
{in F$/year)

LAB7

- steam turbo 1, 503, 979 1,708, 867 2, 153, 437

- diesel generation 101, 105 128, 474 219,812

- total of system 1, 6035, 0B4 1,837,341 2, 373, 249

LAB®

- stean turbo 1,341, 503 1, 560, 023 2,004,613

~ diesel generation 51,9518 65, 364 145, 110

- total of system 1,393, 021 1, 625, 387 2, 149,723

LAB11

- steam turbo 1,243, 632 1,441, 505 1,774, 279

- diesel generation 51,518 92,411 262, 315

- totsl of system 1,295, 150 1,533, 916 2, 036, 594

LABZZ

- steam turbo 1,939, 642 2,104, 156 2, 543, 947

- diesel generation 101, 105 128, 474 219,812

-~ total of system 2, 040, 747 2, 232, 630 2,763, 759

LAB36

- steam turbo 1,705, 122 1,869, 120 2, 206, 557

- diesel generation 101, 105 155, 521 346, 032

- total of system 1, 804, 227 2,024, 641 2, 952, 589

s . > — L — ——— —_— o T (S " — —_——— - ————————— ] - T - — —— " — - - ——



Summary of Cost Merits

Option Ref. LLAB7 LABS LAB11 LAB33 LAB3&

Ranking in terms
of:

— unit cost of
turbo—generation 3

n
[
n
H

- cost of supple-—

mentary diesel 3% 1 2 3# 4
- total cost of
system 3 2 1 S 4

N

#(these two options are ranked identically as the cost for
both, of supplementary diesel, is the same)

The resuvlts thus show that the selection
of the best option, in terms of cost merits, will be between
Option Ref. LAB? and Option Ref. LABI1

3.2.3 Other Merits

The merits comparison done thus far, narrows
down the selection of the best option to Option Ref. LAB9 and
Option Ref. LABil.

Certainly if one is considering only the
maximum replacement of supplementary diesel generation, then the
choice must be for Option Ref. LAB9. However, since the
difference is marginal, we consider that the better technical
merits of Option Ref. LAB11 more than compensates for this.

™

The biomass fuel consumption of Dption Ref.
LAR11 is far less than that of Option Ref. LAB?. This again
makes Option Ref. LAB11 an easier system to operate in terms of
logistics involved in supplying of biomass fuel to the system.
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4.0 SUMMARY AND RECOMMENDATIONS

Dn the basis cof the load forecast, we have
identified that 3 system to provide for the power requirements
cf the Labasa grid. must necessarily be & steam turbo—generazed
power plant, operating with suppluy of power from the FSC and
supplementary diesel supply from the FEA.

Insofar as hydro—-power generation goes, our
study and calculations show that thics does not provide for an
economical system, and we do not recommend that this be
considered.

Our recommendations are:

-~ the system of power generation should consist of
& new steam turbo-powered plant (3.0 MW, 30 bar, 400 C)
power supply from the FSC power plant (after major
improvements to its existing equipment)
with supplementary diesel supply from tt  FEA

- the new steam turbo—-powered plant should be integrated to the
FSC plant as this is the most practical way to operate. It is
in practice not possible to really operate this plant as an
independent entity because of problems in operation in terms
of employment. Since the plant will not be in continuous
cperation (for example during FSC’s crushing season, it will
operate only when the FSC system is shut down) how does one
employ staff?

In view of the fact that the FSC staff will be available in the
non-crushing season (when this new steam turbo—powered plant is
to be operated continuously), we consider that it is ideal to
uvtilise them for operating this plant. It then ensures full
employment of FSC staff and provides experienced operators for
the new plant.

- the present FSC steam power generating plant should be
improved. The investments involved are minimal in comparision
to the better efficiency and generation of more units of power
for sale to the FEA.

Thue, our recommendation is that the Option
Ref. LAB11 be implemented as the best option that will fulfill
the power rtequirements of the Labasa Grid.
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SECTION 11

— DETAILED ANALYSIS ON RECOMMENDED
TECHNICAL OPTION
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SECTION Il - DETAILED ANALYSIS ON RECOMMENDED
TECHNICAL OPTION
1.0 PROJECT PROPOSAL
1.1 Introduction
Section I, "2.5 Technical Evaluations on
Plant Capacity and Source of Power Generation" dealt with the
various options open for consideration. It has been shown that

some of the options (Option Ref. LAB13, LAB14 and LAB15), very
tlearly do not fulfill the aim of replacing diesel generated
powetT, to any concsiderable extent, and were eliminated.

Further evaluations (on the basis of cost of
gener ~tion of power) done on the Ter 3ining options led to our
recommendation of Option Ref. LAB11. Technically, it has been
shown that this option allows for a high replacement of diesel
generated power. However, the financial analysis in terms of
economical viability of the project must be made. To do this,
it is necessary to consider the investments at the FSC and the
implications to FEA as the power supplying authority.

2.0 POWER DEMAND AND PLANT CAPACITY

Load forecast as referred to in Section I,
shows total demands in Vanua Levu at:

- 12,522 MWh in 1985;
= 16,500 MWh by 1990;
- 21,000 MWh by 1995;
~ 26,000 MWh by 2000

To meet with the above demands, we have
recommended that generation of power be from the following
sources (details of evaluations and capacities have been
provided in Section I "2. 5"):

- FSC integrated power plant, 3.0 MW, 30 bar / 400 C
(supplying 9,750 MWh by 1990, 13,184 MWh by 1995 and
16, 601 MWh by 2000)
- FEC supplying from its major improved power plant
(eupplying 2,449 MWh in 1985, 6,270 MWh by 1990,
and 6, 955 MWh from 1995 onwards)
- FEA diesel supplementary supply
(supplying 480 MWh by 1990, 861 MWh by 1995 and 2, 444 MuWh
by 2000)
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Generation Program at FSC
Year 1988 1989 1990 1991 1992
FSC Major Improved Plant
supplying (Muh) 5996 6133 &270 6407 6544
FSC Integrated New Power
Plant supplying (MWh) 8449 9062 @750 10488 11156
Total generated by FSC 14465 15195 16020 16895 17700
FEA Diesel supplement (MWh) 435 455 480 505 550
TOTAL DEMAND LABASA GRID 14900 15650 16500 17400 18250
- Year 1993 1994 1995 1996 1997
1] - —— e — o S T o~ o -—
FSC Major Improved Plant
supplying (MWh) 6681 6818 6955 6955 6955
FSC Integrated New Power
Plant supplying (MWh) 11904 12522 13184 13995 14775
Total generated by FSC 18585 19370 20139 20950 21730
FEA Diesel supplement (MWh) 615 730 861 1050 1270

20100 21000 22000 23000

Year 1998 1999 2000
FSC Major Improved Plant

supplying (MWh) 6955 6955 6955
FSC Integrated New Power

Plant supplying (MWh) 15485 16115 16401
Total generated by FSC 22440 23070 23556
FEA Diesel supplement (MWh) 1560 1930 ‘2444

24000 25000 26000
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Details of these calculatione are shown in Annex H.
Additionally, in Annex I, the load curves and minimum supply by
diesel power plant curve, are shouwn.

Since this is a supply of public vutilities,
there is no necessity for detailed market analysis except for
the load forecasting and corresponding appropriate generation of
power demanded by the forecast. As such, it can be assumed that
the generated power will be totaily absorbed by the Labasa grid.
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Before the sales revenue can be calculated,
it 1s necessary to determine the ’‘sales price’ from FSC to FEA.
The FEA’s cost of power generation, from its diesel station 1is
F$0. 1077 per kWh. Assuming an annual increase of 3% per annum,
by 1988, the generating cost will be F$0. 1142 per kuWh. As such,
the FEA’s generating cost will be the base price and any ‘sales
price’ from the FSC cannot be more than this (neglecting the
plus factor of foreign erchange savings to the Government).

Consequently, we are now considering the
‘sales price’ at 3 levels, that is, at price of diesel
generation, 15% below this price and ancther at 10%Z below.

Year : 1988 1589 1990 1991 1992
: At diesel price (F$) 0.1142 ©0.1176 O0.1212 0.1248 0. 1285
15% below (F$) 0.0971 0.0999 0.1030 O.1061 0. 1092
10% below (F$) 0.1028 0. 1058 ©0.1091 O.1123 0. 1156
Year 1993 1994 1995 1994 1997
At diesel price (F$) 0.1323 0.1363 0.1403 0. 1446 0. 1489
15% below (F$) 0.1125 0.1158 0.1192 0.1229 0. 1265
10% below (F$) 0.1191 0.1226 0.1262 0.1301 0. 1340
Year 1998 1999 2000
At diesel price (F$) 0.1534 0.1579 0. 1627
15% below (F$) 0.1304 0.1342 0.1383
10% below (F$) 0.1381 0.1421 O. 1464

£

For the Government, the results of this
study, will allow them to study the viability of investments at
FSC. If profitable, it will form the basis for the Government
to negotiate with the FSC to implement the project. The actual
manner of implementation (financing etc) will have to be decided
upon at that time.

From the FEA's point of view, as the power
suppluying avthority, the study will provide the basic information
on their possible future sources of power. Additionally,
according to the results of the financial analysis done here, it
will also provide them with the information necessary for their
negotiation of price of power generated by the FSC.
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Sales Revenue of FSC

Year 1988 1989 1990 1991 1992
FSC generation (MWh) 14445 15195 16020 16895 17700
Sales Price (F$/kWh) 0.1142 0.1176 0.1212 0. 1248 0. 1285
Total Sales (F%$) 1651910 1784693C 1941630 2108500 2274450
Sales Price (F$/kWh) 0.1028 C. 1058 0. 1091 0. 1123 0. 1156
Total Sales (F%) 1487000 1607630 1747780 1897310 2046120
Sales Price (F$/kWh) O.0971 0. 0999 0. 1030 0. 1061 0. 1092
Total Sales (F%) 1404500 1518000 14650000 1792600 1932800
Year 1993 1994 1995 1996 1997
FSC generation (MWh) 18585 19370 20139 20950 21730
Sales Price (F$/kWh) O.1323 0. 1363 0. 1403 0. 1446 0. 1489
Total Sales (F%) 2458800 2640130 2825500 3029370 3235600
Sales Price (F$/kWh) O0.1191 0. 1226 0. 1262 0. 1301 0. 1340
Total Sales (F$) 2213480 2374770 2541540 2725600 2911820
Sales Price (F$/kWh) 0.1125 0.1158 0. 1192 0. 1229 0. 1265
Total Sales (F%) 2090800 2243000 2400600 2574800 2748800
Year 1998 1999 2000

FSC generation (MWh) 22440 23070 23556

Sales Price (F$/kWh) O.1534 0. 1579 0. 1627

Total Sales (F%) 3462500 3642760 3832560

Sales Price (F$/kWh) 0. 1381 0. 1421 0. 14464

Total Sales (F%) 3098970 3278250 3448400

Sales Price (F$/kWh) 0. 1304 0. 1342 0.1383

Total Sales (F%$) 3257800
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3.0 BIOMASS FUEL INPUTS

3.1 At FSC New Integrated Power Plant

At the new integrated power plant,
calculations have been made in Annex H regarding the sawmill
and logging waste requirements (also graphically shown in Annex
I). Based on figures obtained in Labasa, costs are:

@) Sawmill waste

- Price per ton of chipped sawmill waste

ex-FF1 factory (see Annex R) F$ 5.00/ton
- Transportation costs F$0. 50 per km per lorry
- Totel distance between sawmills and FSC plant

averages at 15 km.
- Cost per lorry load = F$0. 50 x 15 km = F$7. 50
- 2 tons of chips loaded per lorry, that is F$ 3. 75/ton
~ Other miscellaneous costs estimated at 10% F$ 0.87/ton

Price of sawmill waste, in 1986 delivered to FSC F$% 9. 62/ton

The other two sawmills will be supplying

waste in slab—form. Thus, price per ton will be cheaper (no
chipping costs) and load per lorry will be 5 tons (chips are
occupying & larger volume). However, for conservative

talculations, we consider price for sawmill waste at F$9. 62/ton
delivered FSC factory.

In our calculations, we have anticipated
that the price of sawmill waste will increase by 3% per annum.

b) Logging Waste

- Price per ton, at forest locading point,

inclusive of collection costs and loading costs F%$14. 00/ton
- Transportation costs F$0. 50 per km per lorry
-~ Total distance between forest and FSC plant

averages at 40 km
- Cocet per lorry load = F$0. 50 x 40 km = F$20. 00
- 6 tons of logging waste loaded per lorry., ie F$ 3. 33/ton
- Other miscellaneous costs, estimated at 10% F$¢ 1.73/ton

Price of logging waste, in 1986 delivered to FSC F$19. 0&6/ton

Prices here are also expected to increase by
3% per annum.
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vction Costs (biomass fuel inputs)

1988 1982 1990 1991 1992
new power plant
waste regquirements:
sawmill waste (tons) 18400 19200 20000 20800 21600
cost/ton (F%) 10. 20 i0. 51 10. 82 11.15 11.48
total cost (F$) 187680 201790 216400 231920 247970
forest waste (tons) 44655 4589 4700 S224 5561
cost/ton (F$%$) 20. 22 20. 82 21. 45 ‘22. 09 22. 76
total cost (F%) 24130 25540 100820 115400 126570

1993 1994 1995 1996 1997
new power plant fuel
waste Tequirements:
sawmill waste (tons) 22400 23200 24000 24000 24000
cost/ton (F%) 11.82 12. 18 12. 54 12. 92 13. 31
total cost (F$) 264770 2B2580 300960 310080 319440
forest waste (tons) 6068 6376 6592 8373 10040
cost/ton (F%) a3. 44 24.15 24. 87 25. 61 26. 38
total cost (F$) 142240 153980 163950 214430 264860

1998 1999 =000
new power plant
waste Tequirements:
sawmill waste (tons) 24000 24000 24000
cost/ton (F%) 13. 71 14 .12 1454
total cost (F$) . 329040 338880 348940
forest waste (tons) 11371 12918 13942
cost/ton (F$%$) 27.17 27.98 28. 83

308950 361450 401950
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4.0 LOCATION AND SITE

Our on site investigations at FSC, allowed us
to identify the possibility of locating &8 new steam turbo power
plant at the site of the existing installations of FSC. For
purpose of identifying the location, and that of our project
proposal. we have enclosed in Annex J, a8 Proposed Layout Plan
for the new power plant.

The site has been chosen to be close to the
existing power station for easy cross—utilisation of equipment
whenever possible. Another factor which was considered in the
determination of the site, 1is that of waste wood storage.
According to the Fiji Forest Industry, waste wood from their
production will be sold already chipped. As such storage of this
will be fairly easy 1n a chips storage silo (as recommended in
our list of equipment).

However, logging waste must be stored in an
open yard for chipping. Thus, the site chosen for the new
power plant has also provision of an open yard nearby. to
minimise on the cost of conveyors necessary between the
storage yard, chipper and chips storage silo. Thus, the
proposed location is well suited to the new power plant.
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5.0 PROJECT ENGINEERING

5.1 Technology

-—

A steam turbo power plant transforms the
bindinag chemical energy of fuel, inside a boiler, into heat
energy which in turn generates steam at high pressure and
temperature. At the turbine connected downstream., the
velocity energy will be transformed to rotation energy which
then generates electricity in the coupled generator. Annex K
shows a typical Balance Diagram for a 3MW steam power plant.

A steam turbo power plant consists
generally of the following main components:

- $fuel storage and transport system

- steam boiler plant

- steam turbine genset

-~ condensing plant

- cooling water supply system

- thermal water treatment plant (degasification)
chemical water treatment plant (purification)
pumps and piping equipment

- electrical distribution and transforming plant

5.2 The Production Process at FSC

. 2.1 Fuel Storage and Transport System

The following fuel will be needed:

Saumill waste
The chipped slabs and sawdust will be supplied from the nearby
FFI saumill in Malawvu. The material arriving will be fed into
the feed hopper next to the fuel silo from where it will be
transported by @ scraper chain conveyor into the silo

Loggirng waste

This material from the forest and a small portion of sawmill
waste from the Waigqele and Vuniroli sawmills has to be chipped
by @ drum chipper which is installed next to the silo or

feed hopper. The chipped material will be transported again by
the scaper chain conveyor to the silo.

h ‘L
11
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Surplus bagasse can also be used as fuel, in the power plant.
It can be tranported either by & conveyor from the bagasse silo
to the feeding hopper or by cartloaders from the open air
storage to the hopper.

A drum chipper is needed to chip the slabs
supplied from two sawmills and the logging waste from the
forest. The chipped material from the FFI sawmill will be
fed directly by a feed hopper. DBagasse can be fed in by the
feed hopper also.

A cylindrical steel silo of a capacity of
1000 m3 installed beside the bagasse silo stores mainly
chipped waste wood. This may also be used as a surge bin for
pagasse. Due to fire risks, fermentation losses, etc, storage
of bagasse poses problems. We recommend that instead of
having problems in bagasse storage, all surplus bagasse be
immediately utilised as fuel (at the major improved power
plant and/or at the new integrated power plant). In doing so.,
no storage is necessary and, savings in purchase of waste wood
is possible.

Transportation of the fuel from the silo
will be via a long belt conveyor to the boiler infeed. The
construction of the existing bagasse conveyor can be used
for supporting of the fuel belt conveyor.

5. 2.2 Steam Boiler Plant

The waste wood and bagasse fired boiler
will be integrated into the existing boiler house. There are
some possibilities to integrate the new boiler to the existing
plant, viz by replacing the old saturated steam boiler or to
install the boiler in the free space between the two big
existing boilers. A check must however be made as to whether
one of the chimneys can be used or a new one has to be
installed.

The boiler is provided with a special grate
(moving grate), & superheater, economizer and an air preheater
to optimize its efficiency.
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5.2.3 Steam Turbine Generator Set

—— -

The recommended turbine design is a multi-
stage condensing turbine with a8 self-regulated brushless three-
phase alternator. Excess steam i1s extracted from the turbine
to supply the degasifier.

The turbine set will be installed in a new
machine hall which is to be an extension of the existing
machine hall. There are tuwo alternatives shown in Annex I
proposing same.

The exhaust steam (vacuum ceondition) will be
condensated in a water cooled condenser, placed under the
turbine. Due to this arrangement of the condenser under the
turbine (best solution) the turbine set has to be placed on a
table foundation. which will be approximately 4m high.

The condenser is provided with a steam
ejector for retention of vacuum. The condensate produced will
pe pumped by the condensate pumps., back to the boiler via the
cegasifier/feedwater tank. A level controller keeps the water
level constant in the collecting tank of the condenser
(hotwell).

S. 2.4 Supply of Cooling Water

The necessary cooling water, (850m3/hr for
condensing and 50m3/hr for turbine and generator), will be
taken from the nearby river, which is also being used for
cooiing of the evaporators of the process plant

In anticipation of blockage of the cooling
pipes, the following equipment is also necessary:

- sieves (rough dirt)
~ suction baskets (pump protection)
- self-cleaning filters in delivery pipe

The return pipeline will end down—-stream of
the intake under river level, in order to save pump-head.

To replace the water and steam losses in
the plant (0.5m3/h), raw water from the existing souree will be
chemically treated at a small water treatment plant.
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The water treatment plant is desig-ed as a
double~line demineralisation plant in fluidised bed process.
The plant is controlled from the feed water tank level-
controller via a sclencid valve.

At the degasifier the condensate from the
condenser and the make—up water from the water treatment plant
will be thermally degassified. The feed water tank conrected
below, then collects the treated water.

The electric driven feed water pump pumps
the feed water intoc the boiler, thus providing for a closed
circuvlation system. The turbo-pump switches on automatically
in case of electricity black-out or in case of fall in
pressure of the feed water supoly

The feed water controller regulates the
water level in the boiler drum.

5.2 6 Electrical Equipment

The power generated at the alternator will
be distributed in a MV main distribution board to the step—up
transformer, to the existing MV plant distribution board and
to the step—down trans+ormer for the auxiliary drive of the

- power plant.

The generator is connected by a motor
operated circuit breaker to the main busbar. The step-up
transformer is connected to the existing transmission lines by
an air type load break switch.

The alternator can be synchronised in
single operation to the main distribution board auvutomatically
by frequency, voltage relay and automatic parallel switch unit.

The generator is protected against over
current, reverse power, earth fault, differential current, and
extreme winding temperature.

The generated power at FSC can be transmitted
to the FEA diesel plant via the existing underground high
voltage cable (11kV) of size 3x95mm aluminium, over the 4 km
distance. The normal current is 282A which means 5.3 MVA power.
The short circuit current of this system is 8.8kA. The short
circuit current of the existing plant can be limitted by an
inductive choke. A second underground cable of same size
(distance of 0.5 km), ic¢ connected to the overhead line to
Malau. As cuch, the maximum generated power of 4 MW can be
transmitted via the existing cable system of FEA.
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5. 23 O0Operating Parameters

The new power plant is operating normally
only in the non—crushing time, which is approximately 5110
hours per year. All inspections, maintenance and repairs will
be carried out during the cane crushing season.

During the crushing season, the new power
plant will be operated only during the shut down of the sugar
mill, estimated at about 100 hours. A graphic representation
of the expected operating hours of this power plant is
included in Annex L. Additionally, the new power plant is also
designed to operate during crushing season, during the years
when the power demand is more than what the improved existing
plant can cope with. Coverage of peak loads will be by the
diesel station.

At the “eginning of the crushing season.
there is normally not as much bagasse available as is needed
for power generation. Therefore: in the first two months
(which we estimate to be the period of bagasse deficiency).
waste wood fuel could be used instead either at the improved
existing plant (which is our recommendation) or at the new
integrated power plant.

Towards the end of the crushing season,
there is normally more bagasse available than being consumed
at the boiler. This surplus bagasse has to be stored in the
bagasse silo and/or waste wood silo and/or in the open. It
can then be used instead of waste wood and in doing so, there
ie 8 compensating balance to the heavier use of waste wood at
the start of the crushing season.

5.4 Equipment List

- - ———

Based on the recommended technology and the
project parameters, the necessary machinery and equipment and
the related investment, are shown in the following page. In
Annex M, general specifications of the machinery and equipment
are provided and can be used for the preparation of tender
documents if necessary.

Data used in this section, have been
derived from relevant manufacturers of machinery and
equipment (see Annex M). However, our use of prices and
specifications from these manufacturers, do not in any way.
reflect any recommendation or endorsement of their products.
on our part. These data are? nurely indicative
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Investment Cost for 3 33 MW Power Plant (nominal capacity)
Independent Integrated
Plant Plant
USs Uss
I weood fired steam boiler
30 bar 400 grd C 18.0 t/hr 1,022, 730. - 1,022, 730. -
1 turboset with condenser
3,333 kW 6.6 kV 50 cycles 1,136, 370. - 1, 136, 370. -
1 coolirg water supply system 102, 270. - 56, 800. -
1 set pumps " 102,270 - 86, 400. -
1 set piping and insulation 352, 270. - 227, 300. -
1 feedwater tank/degasifier 40, 910. - 34, 600. -
¢ 1 fuel silo 1000 m3 86, 360. - 86, 360. -
A 1 fuel chipper and conveuers 147,730 - 113, 700. -
! bridge crane 2.5 ¢t 2,270, - S2, 270. -
1 demineralisation plant 27, 270. - 23, 200. -
1 electrical plant 272, 730. - 231,800 ~
i set measuring and control 45, 450. - 38, 700. -
1 boiler/machine hall and constr. 363, 640. - 136, 400. -
fob seaport 3,752, 270. - 3, 246, 630. -
estimated ocean freight 1500 m3 500, 000. -
estimated ocean freig:t 1280 m3 425, 000. -
insurance 60, 000. - 52, 000. -
installation and commissioning 1, 100, 000. ~ 450, 000. -
inland transport 70, 000. - 70, 000. -
contingencies 110, 000. - 80, 000. -
total price cif Labasa installed S5, 592, 270. - 4, 323, 630. -

Locsl investment cost for new power.plant integrated to FSC plant

- i . s e G . T s . . Pt g S e S S —— — —— —— —— —— —

site preparation Fs 25,000. -
civil works F$ 50,000. -
pre—operation costs F¢ 25,000 -

F$ 100, 000. -

Data uvsed in this section, have been
derived from relevant manufacturers of machinery and
equipment (see Annex M). However, our use of prices and
specifications from these manufacturers, do not in any way:
reflect any recommendation or endorsement of their products.
on oum part. These data are purely indicative.
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It is also possible to minimise on foreign
purchase, by involving local manufacturers and installation
crew and this will be considered in our calculations.

To implement the major improvements which we
have recommended, capital investment will be necessary for the
following:

¢

Investment Cost for Major Improvements to FSC Plant

—— —— o o ———— s o ——— S — . _— — o o — — T — - ——— - - -

F$

steam pipeline for 2 drive turbines
DN 200 x 150 m 10, 000. -
superheater for Yoshimine boiler 200, 000. -
transformer 1.5 MVA 40, 000. -
replacement of 2. 5 MW-turbine 30, 000. -
new alternator for 2. 5 MW-turbine 100, 000. -
electric equipment 20, 000. -
condensing turbine set {(second hand)#*
consisting of:
-~ second hand turbine F$ 25,000. -
- new alternator F¢ 40,000 -
- condenser F$ 40,000 -
- piping F$ 15,000 - |
- installation F$ 1G.000. - |
~ electric equipment F$ 30,000. - |
- foundation F$ 15,000 -
- contingencies F¢ 25,000 -

200, 000. -

600, 000. -

#According to the FSC, they can purchase this set from Australia
and will do this, if the major improvements will be implemented.

tocal Investment Cost for Major Improvements

site preparation F¢ 10,000. -
civil works F¢ 20,000. -
total 30, 000. -

On the basis of the above, it is possible to
summarise the necessary investment for machinery and equipment for
the project as in the following page.
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Summary Total Investment Cost at FSC Plant

[ A Y T e

wood fired steam boiler

30 bar 400 grd C 18. 0 t/hr
turboset with condenser
3,333 ki 6.6 kV 50 cycles
cooling water supply system
set pumps

set piping and insvlation
feedwater tank/degasifier
fuel silo 1000 m3

fuel chipper and conveyers
bridge crane 12. 5 t
demineralisation plant
electrical plant

set measuring and control

boiler/machine hall and constr.

fob European seaport

estimated ocean freight 1280 m3

insurance

inetallation and commissioning

inland transport
contingencies

total price cif Labasa installed

X

F$1. 10

land

site preparation
tivil works
pre-operation costs

steam pipeline for 2 drive
turbines DN 200 x 150 m
superheater for Yoshimine
boiler

transformer 1.5 MVA
replacement of 2. 5 MW-turbine
new alternator for

2.5 Md-turbine

electric equipment

condensing turbine set

Total Investment Costs at FSC

{2nd hand)F$

local

113, 650. -

43, 180. -

68, 200.

{(US$)

44

foreign (U
1,022, 730.

1, 1364, 370.
56, 800.
86, 400.

113, 650.
34, 600.
43, 180.

113, 700.
52, 270.
23, 200.

231, 800.
38 700.
68, 200.

5%)

225, 030.

225, 000.
25, 000.
40, 000.

3, 0221. 600.
425, 000.
52, 000.
225, 000.
45, 000.
40, 000.

515, 030.

F¢ 566, 540.

Fs$

F& 35, 000.
Fs$ 70, 000.

F$ 25, 000.

F$ 10, 000.

Fé 200, 000.
F¢ 40, 000.
Fs 30, 000.

Fs 100, 000.
F$ 20, 000.
200, 000.

3, 808, 600.

F$4, 189, 460.

F$4, 189, 460.

-
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6.0 PLANT ORGANISATION AND OVERHEAD COSTS

6.1 Plant Organisation

The new steam turbo-power plant will be
cperated and managed by the FSC in order to provide for a better
vtilisation of capital equipment and staff.

To run the new plant, additional operators
will be required and these are considered under "7.0 Manpower".
The anticipated operation is for the new plant to be run
continuously over the mill‘s non—-crushing season and during the
trushing season, only when necessary, for example during shut
downs and start ups of the existing power plant (after the
ma jor improvements proposed in this study has been completed).

Organisation wise, it will not be a problem
as the introduction of the new plant will not cause any
disruption to the mill’s operation during the crushing season,
since it is to be operated only occassionally (we have
considered this to be 100 hours per crushing season)

When this plant has to run at full capacity,
the sugar mill will be in non-crushing stage and thus, the
operators can devote their time entirely towards its operation.
This then is an ideal situation, that is, when the mill is
Trunning., maintenance work etc can be carried out (as necessary)
at the new plant (because its output is not needed) and when the
mill is not running, maintenance work can be carried out at the
existing power plant, while the new plant is generating the
needed power.

6.2 Overhead Costs

in a3 steam turbo-generated power plant, the
overhead costs generally are in the range of 2% of the total
initial investment cost. In this case, the overhead costs
will be F$110, 000.

This total consists of costs of:

- maintenance (32%)

- spare parts (48%)

- utilities (2%)

- energy (4%)

= factory overheads (147%)
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6. 2.1 Overhead Costs at FS5C
a) At new integrated power plant
As mentioned in the previous page., overhead
coste at this plant is expected to be F$110,000 per annum
{with yearly increases of 3%).
b) At the FSC plant after major improvements

. Based on the
existing plant,. we can estimate
at the major improved plant wil
is expected to also cover cost
bagasse is censidered at zeroc v
of 3% is also considered here.

Total Overhead Costs

present figures of the FSC
that the total overhead costs
1l be F$60,000 per annum. This
of bagasse handling (since
alve to FSC). Yearly increases

1988 1989 1990 1991 1992
Total Overhead :
Costs (in F4%) 170000 175100 180360 185760 191340
consisting of:
- maintenance (F$) 54400 56030 57720 59440 61230
- spare parts (F$%$) 81600 84050 86570 89160 31840
- wtilities (F$) 3400 3500 3610 3720 3830
- energy (F$) 6800 7000 7220 7440 7660
- factory overheads (F$) 23800 24520 25240 26000 26780
1993 1994 1995 1996 1997
Total Overhead
Costs (in F#%) 197080 203000 209060 215360 221820
concsisting of:
- maintenance (F$) 63060 64960 66910 68920 70980
- spare parts (F$) 94600 97440 100360 103370 106480
- utilities (F$) 3240 4060 4180 4310 4440
- energy (F$) 7880 8120 8360 8620 8880
- factory overheads (F$) 27600 28420 29270 30140 31040




Total Overhead Costs

1998 1999 2000
Total Overhead
Costs (in F%) 228480 235330 242390
consisting of:
- maintenance (F%) 73110 75310 77560
~ spare parts (F%) 109670 112960 116340
- vtilities (F%$) 4570 4710 4850
- energy (F$) 2140 9420 700
- factoru overheads (F$) 31990 32930

33940

47
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7.0 MANPOWER

To operate the power generating plant at
FSC, it will be necessary to deploy the following personnel:

12 plant operators

4 unskilled workers — to handle fuel system

2 loader operators — to handle transportation of fuel
2 staff - for normal administrative functions

18 personnel

Costs associated with the employment of the
above mentioned personnel are:

"\

.. 12 plant operators at F$4500/7mths each F$54, 000
4 unskilled workers at F$3000/7mths each F$12, 000
2 loader operators at F$4500/7mths each F$ 9,000
2 staff at F$6000/7mths each F$12, 000

We have considered the costs only over the
7 months operation period as, we expect that during the
crushing season., they can be deployed at the cane production.

These ccsts are expected to be valid for
the year 1988 and to increase by 3% per annum thereafter.

~
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Table of Manpower Costs
1988 1989 1990 1991 1992
12 plant operators (F$) 54000 55620 57290 59000 6£0780
4 unskilled (F$%$) 12000 22360 12730 13120 13510
< loader operators (F$) 9000 9270 450 840 10130

tctal preductior

staff (F$) 75000 77250 79470 81960 84420
2 administrative 12000 12360 12730 13120 13510
total costs (F$) 87000 89610 ?2200 25080 97930
B 1993 1994 1995 1996 1957

12 plant operators (F$) 62600 64480 66420 48410 70460
4 unskilled (F$) 13920 14340 14770 15210 15660
2 loader operators (F$) 10440 10750 11070 11400 11750

tetal production

staff (F$) 86960 89570 92260 95020 97870

2 administrative 13920 14340 147460 15210 15660

total costs (F$%$) 100880 103910 107020 110230 113530
1998 1999 2000

2 plant perators (F$) 72580 74750 77000

' 4 ynskii d (F$) 16130 16620 17120

C;' 2 loader operators (F$) 12110 12470 12840
total production

staff (Fs$) 100820 103840 106960

2 administrative 16130 16620 17120

total costs (F%) 116950 120460 124080
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8.0 IMPLEMENTATION SCHEDULING

The implementation of the project, can be
expected as shown in the Time Schedule provided in Annex O
Major equipment such as the turbine set and the boiler require
long delivery times since these are generally manufactured
only under order. Certainly, the delivery time is also
dependent on whether the manufacturer/s chosen, is/are already
having full orders bocked or not. Thus, although the actual
delivery time cannot be defined exactly, we expect that the
delivery times as shown in Annex 0, can be met by
manufacturers.

In implementing the project, full .
co-ordination and co-operation between the parties involved is
necessary. The major parties involved are:

~ Government of Fiji
- The Fiji Electricity Authority and
- The Fiyi Sugar Coropration Ltd.

We recommend that in order to ensure the
success of the project, the responsibilities of each party
be as summarised below:

The Government of Fiji

The Government‘s main role will be that of
project instigator and co-ordinator. After having taken a
decision together with the FEA, it will be necessary to enter
into negotiations with the FSC on the possibility of
integrating a new power plant into their existing system and
to also implement major capital improvements there.

In terms of viability of the project, FSC
can be informed of the results of this study. In addition,
should the Government consider that additional incentives
be given to the FSC, then, perhaps tax holidays, accelerated
depreciation rates etc, may also be extended to FSC (perhaps
this is in keeping with supply of public utilities). When the
proposal is accepted, the Government may have a major role to
play in seeking of finance for the project. In its cepacity.,
it could possibly source finance more readily than a private
corporation. Its further active role in the project will then
very much depend on which party is sourcing the finance - if it
is not, then, its function will be regulatory.
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The Fiji Electricity Authority

As the authority charged with power supply.
its main role is to advice the Government on whether to accept
our recommended project in toto or not. Taking into account
the savings in foreign exchange. together with the Government.
a formula for the purchase price of power from the FSC can be
worked out. Perhaps, a lower purchase price could be
compensated for by factors discussed earlier (such as tax
holidays, accelerated depreciation). It will be the
responsibility of the FEA to guarantee the purchase of power
from the FSC (at a fair price, which can be derived at using
the results of our financial analysis) as surely this is the
decisive factor on the viability of the project.

Once FSC is decided on implementing the
project, FEA‘s support will be necessary in linking up the
generated power from the FSC to the Labasa grid.

In financial terms, FEA may be interested
to invest in the project together with FSC. As the power
supplying authority, it may want to be involved in the source
of generation also. Such a tie—up will have its advantage in
securing of waste wood etc.

The Fiji Sugar Corporation

To minimise on capital investment, we have
recommended that the project be integrated to the existing
power plant of the FSC. For the FS5C, this will not only
provide for adequste profits, but will also mean fuller
vtilisation of existing capital equipment (and manpower to a
certain extent).

When finance for the progject can be
secured, FSC could take a flexible stance in respect of its
sales policy to the FEA. (Of course the pricing policy will
very much depend on the incentives provided, the financial
involvements, if any, of the FEA etc).

To generally summarise our recommendations,
we wish to state that this project is primarily catering to
the supply of public vtilities. As such, profit
considerations (while necessary), chould not play a major role
in the decision making. It is hoped that all parties involved
can co—operate in making this a worthwhile venture to all
concerned and to benefit the public eventually.
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2.0 FINANCIAL EVALUATIONS

The main figures for the investment and the
projected results of the project, are shown under three
different financial analycis. These are at FSC’s sales price
to FEA at FEA’s diesel generating price, at a 90% of FEA’s
diesel generating price, and at 85% of FEA’s diesel generating
price. For details of the calculations, please refer to the
respective analysis in Annex P.

The summary figures of the financial
analysis show the following:

Total initial investment

fixed assets: F$5, 639, 608~

Source of funds
EQUItU F&2, 743, 000. —
loans: F$2, 743. 000. -

Cash Flow from Operations

100% diesel 90% of 85% of

gen. price diesel gen. diesel gen.
1988 {F$) price (F%) price (F%)
gross income 523, 896. 50 358, 810. 00 276, 545. 00
net income 327, 435. 30 224, 372. 20 172, 840. 60
cash balance 273, 476. 80 170, 413. 40 118, 881. 80
net cashflow 854, 992. 30 7%1,929. 30 700, 397. 80
1989
gToss income 666, 417. 00 487, 116. 10 397, 465. 60
net income 416, 510. 60 304, 447 . 60 - 248, 416. 00
cash balance 421,712. 90 309, 649. 80 253, 618. 30
net cashflow 972, 507. 30 860, 444, 10 804, 412. 70
1990
gross income 824, 090. 50 630, 248. 40 532, 526. 60
net income 515, 05&6. 60 393, 905. 40 332.829. 10
cash balance 519, 848. 00 398, 696. 80 337, 620. 50
net cashflow 1,039, 921. 0C 918, 769. 50 857, 693. 30

Note: Table of Cash Flow from Operations for years 1991 -
2002 are shown in Annex Q.
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Net Present Value at 8%

Results at sales Results at sales Results at sales

price of diesel price 10% below price 157 below

generation diesel generation diesel generation
NPV F$&, 118, 681 F$4, 720, 026 F$4, 022, 492
IRR 20. 39% 17. 87% 146. 5&%
ROE1 23. 83% 19. 71% : 17. 56%
ROEZ 24. 53% 20. 77% 18. 85%Z
El = total equity paid : net income
E2 = initial equity paid : net cash return

€. 1 Sencitivity Analysis

To study the effects on the profitability
of the recommended project,. we have thus far, considered its
economic performance under three different sales prices, that
is:

- at FEA’s diesel generating price
- at 90% of FEA’s diesel generating price
- at 85% of FEA’s diesel generating price

In Annex 5, we have included results of the
effects on the project’s profitability, if prices for sawmill
and logging waste increase. The analysis is based on:

- prices of sawmill and logging wastes increase by 25%, the
effects on the profitability at sales price of a) diesel
generating price, b) 90% of diesel generating price. c) 895%
of diesel generating price.

- prices of sawmill and logging wactes increase by 30%, the
effects on the profitability at sales price of a) diesel
generating price, b) 90% of diesel generating price, c) 85%Z
of diesel generating price

The resuvlts can be summarised as follows:

a) ot sales price of diesel generation,

Waste wood prices at 100% 120% 130%

Net Present Value at 8% F$b6,118, 681 F$5, 562,822 F$5, 357,705
Internal Rate of Return 20. 39% 19. 477% 17. 07%
Return on equity!l 22. B3% 22. 38% 21.72%
Return on equity2 24, 53% 23. 17% 22. 55%
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b) at sales price of 90% of diesel generation.
Waste wood prices at 1007% 120% 130%
Net Present Value at 8% F$4, 720, 026 F$4,209,376 F$3,959,053
Internal Rate of Return 17.87% 16. 947 16. 47%
Return on equityl 19. 71% 18. 22% 17. 487
Return on equityZld 20. 77% 19 417% 18. 724

c) at sales price of 857X of diesel generation,

Waste wood prices at 100% 1207 130%

et Present Value at B% F$4, 022, 492 F$3,510,988 F%3,261, 515
internal Rate of Return 16. 56% 15. 60% 15. 11%
Return on equityl 17. 96% 16. 00% 15. 21%
Return on equityZ2 18. 85% 17. 467% 16. 76%

Since waste wood is not a normal commercial
commodity, its value is dependent meinly on buyer/seller
agreement. To the seller, unutilised waste wood rTepresents zero

value and at times even costs (for disposal). Thus, any cash
generated from waste wood is a bonus (provided costs involved in
its sale are adequately covered by the sales price). Because of

this, we do not anticipate that the price of waste wood as
evaluated during our field mission, will vary by anything more
than 30% (extreme high level).

Similarly, other items of production costs
have been considered at realistic high levels and the economic
results have been shown to be positive. Thus, it can be
concluded that the recommended project is economically viable.




i)

The technical and economic viability of the
recommended project has been established in this section.

Fiji has good experience with the
recommended technology and we do not anticipate any problems
in its operation. Furthermore:, the project will allow for
cross—utilisation of existing capital equipment making for
lowest additional capital requirements.

The system also provides for an efficient
and economic disposal of biomass fuel and this takes tare of
future problems which would ctherwise develop should the
present undesireable practice of dumping be continued

For the country, Teplacement of diesel
generation of power would mean savings in valuable foreign
exchange. The project can fulfill the needs of the Government
in terms of supply of power via a suitable alternative
compared to diesel generation.

As such, we recommend that the project be
implemented in toto.
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ANNEX A4

To assezs the techno—economic feasibility of and the power
demand fuel] availability for ectablishing a bagasse and/or waste
wopd fired power plant in or near Labasa.

Terms of Reference:

—_— — -———

Te investigste into the locally available bagasse and/or waste
weod and to prepare a techno-economic feasibility study, 1in
particular to carry out the following tasks:

{a) study and review the work done in previous reports as far
a2 bagasse and wood utilisation 1s concerned;

«b) determine as accurately as possible the amount of bagasse
likely to become available during the years 19.7-2000 from
the FSC mill. In this exercise, the future swuyar market,
plant improvements envisaged by FS5C, the government policy
regarding sugar industry and other relevant factors should
be taken intc account;

{c) determine the amount cof waste wood likely to become
available from major logaing concerns during the same
period;

(g7 study the feasibility of vtilising these materials for the
generation of power and determine the optimum ways of doing
this using proven technology;

(e} determine the energy available to FEA from these biomass
souUTCeS. Using the load forecast given in VYanua Lewvu
Hydro~Electric Study, Supplementary Report by Gibb.
determine the amounts of biomsss energy that cen te
absorbed by the Labase grid to replace the supplementary
diesel generation as far as possible. In this Tespect, the
assumptions made in the Gibb report on the available FSC
generation should be disregarded;
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P
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Te 8 construction programme necessary to implement (d:
» identifying all necesszary eguipment in sufficient

1 from which tender documents can be prepared 1€

sary. Also determine capital costs, Tunning costs and
t of per unit generation over the period cencerned

propose suitable guidelines and recommendations for
interphasing of activities between the Auvthority and other
organisatiens invelwved: beoth during the construction period
and iater operations. This shouvld cover financial and
organisational aspects.
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ANNEX C

1. Graphic Representation of Biomass Fuel
Availability
Source: Heilborn. based on field data
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Calorific Value of Bagasse
Source: Robert Antocine

FSC Sugar Mill Processing Data
Source: FSC

Important Data on Existing Equipment at FSC
Source: FSC

Electric Power Demand of FS5C Plant
Source: FSC

Steam Flow Balance (without improvements)
Source: Heilborn

Technical Improvements at FSC Equipment
Source: Heilborn

Steam Flow Balance (with major improvements)
Source: Heilborn

Excess Bagasse available from FSC
Source: Heilborn

Fower Generation
Source: Heilborn

Balance Diagram =fter Minor Improvements
Source: Heilborn

Balance Diagram after Major Improvements
Source: Heilborn




1
Calerific Value cf Bagasse
Moisture Net calerific Weight index of Comparative
content (%) value (kJ/ka? bagasse® (kg) energy available

3 (M)

55 &, 565 1111 729. 4
5¢ 7,574 100. C 757. 4
45 8, o082 20.9 780. 1
4 2. 591 83. 3 789.9
25 10, 599 76.9 815. 1
20 11, 608 71. 4 828. 8
=) ig, 616 66. 7 841. 5
20 13, 625 62. 5 851. 6
4
10 15, 642 55. & 869. 7
5 16, 650 52. 6 875. 8
s 17, 659 50. 0 883. 0
#kg of bagasse per 50 kg of fibre
## MJ per 50 kg of fibre.
Saurce. ‘Electricity Export #rom Cane Sugar Factories’ by

Robert Antocine, of Regicnal Sugar Cane Training Centre
for Africa, Reduit, Mauritius.

. 15 14, 633 58 & 860.
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FSC Sugar Mill Procecesing Uats

During our field mission, the following

data were collected frecm the FEC:

cane crushed

intake rst~

fibre content

procecss csteam

rate

factory in
balance

tunrnes of cane crushed each season
average of seascn froem 1981-1985 = 981,000 ¢t

tonnes of cane per hour (TCH)

at present this is at 250 - 280 TCH
FSC however expects the intake rate to
increase te 300 TCH in the future

dry cane weaste
average of season from 1981-1985 was 12.38 %
with @ net calorific value of 17.660 kJ/kg

wet fibre
the average moicsture content is 45%-48 %

total steam consumption for process heating
at the low pressure side (1 barg)
presently at between 550 - 650 kg/TCH

this means that the available fibre (bagassse)
can generate the heat necessary to produce
the required process steam.

For example, the plant is in balance, if
according the the fibre content, the steam
rate is:
steam rate
steam rate
steam rate

£00 kg/TCH =2 fibre content 12%
550 kg/TCH =3 fibre content 117
500 kg/TCH =2 fibre content 10%

On the basis of the above date collected from

the FSC, we have used the following figures in sur calculations:

car? crushed
intake rate
fibre content
bagasse

steam rate
{process side)

1,000,000 t per ceason

290 TCH = 4, 000 cperating hours

average 1,3 U

SO0 L m c¢. = 7574 kJ/kg = 2 x 12.3 = 24,6 %
580 kg/TCH (acs ic the case now)

550 kg/TCH {(this better steam rate can be

achieved Ly improving (ie lowering) the
consumption at the evaporators).




Electric Power Demand of FSC Flant

According te figures provided by FSC over the period 1981-1985

average cane crushed: 281, 000 t

average power generation: 10, 682, 395 kWh
average power imported from rEA 591, 724 kwh
average powerT exported to FEA 2, 124, 248 kWh
average own consumption: 7,149, 872 kWh
average length of season: 28. 22 weeks

average operating hours: a8 ¥y 24 x 7 - 20 x 10 = 4,500 h

(maintenance shut-douwns of
10hrs every 10 days)

sverage load: 9,149,872 : 4,500 = 2,032 kW

Specifically, in 1984: 1,136,861 TC
aversge load:
(11,333,870 + 518,400 ~ 1,792,080) . (31.8 x 24 x 7 - 22 x 10.

= 10,060,120 : 5,122 = 1964 kW

Specific Electric Power:

average; $,149, 872 kiWh : 981,000 TC 9. 33 kWh/TC

2. 33 kW/TCH

3

In calculating with a 10% safety margin, 10. 4 kW/TCH

mEErussEssE=s

for cur assumption of 1,000,000 TC / 250 TCH / 4000 h:

250 ¥ 10. 4 kW = 2,600 kW average for 4000 hours

_mEEEE=EEE=

£y
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important Data on Existing Equipment at FSC

The fellowing data were collected from the FSC,
with respect to the existing equipment:

£xisting Pressure Stages at F5C
&) Existing high pressure stage at 17. 2 barg saturated steam
Connected to this high pressure line, are:
— & boiler outlets
- B turbine inlets
- 1 reducing station

£) Existing medium pressure stage at 1l barg saturated steam
Connected to this medium pressure line, éere:
- 4 drive turbine inlets
- 1 reducing station

£) Existing low pressure stage at 1.0 barg saturated steam
Connected to thies low pressure line, are:
- process steam for heating
- 12 turbine outlets
- 1 reducing station

Exiegting Operating Boilers at FSC

a) Yoshimine: 136 t/h - 17.2 barg / saturated steam
designed boiler efficiency at B9%
for calculations, we use B8O

fuel consumption:

80 C =3 17. 2 barg/sat:

net heat exchange = 2,800 - 350 = 2450 kJ/kg
fuel rate 2450 kJ/kg : (7574 x 80%)

0. 404 kg bagasse/kg steam

)

b) Thompson: 43.5 t/h = 17.2 b / saturated steam
designed boiler e Jiency at 80%

Exieting Main Turbtines

cteam rate of exicting main turbines:

&) Shin Nippon model HI-182, 19 33kn/hph (20.4 kg/kWh)
(leveller and mills)

) Shin Nippon model B&—-R2-R, 14. 0Skg/hph (18,8 kg/kWh)
{(shredder)

(s g

¢) Bhin Nippon model B&6-R5-F, 15 9 kg /kWh (generator)

SN




According to the FSC,

the stea

m consumption of

the main turbines are as follows:

Units Model No. Qutput Normal Steam Steam Rate

Consumption

feeding 2 HO-182R 600hE 15. 33kg/hph
feeding 1 Bo-R2-R 2400hp 14 05kg/hph
crushing 1 HO-182 S58hp 15. 33kg/hph
crushing 2 HO-183 400hp 25. 00kg/kWh
beoiler 1 H-161 230kW &, 850kg/h
boiler 1 H-162R S0k 4, 500kg/h
powerT house 1 B5-R5-R kW 19. ?0kg/kWh
ingection 1 123071 kb 7, 460kg/h
STEAM FLLOW — BALANCE (under present existing conditions)

Cane cruzhed:
Intake tate:
Steam rate:

1,000,000 t per season
250 TCH
600 kg/TCH

Process steam demand:
250 TCH x 600 kg/TCH = 150.000 kg/h saturated steam
Ealance: 17. 2 tar 11 bar
——————— t/h t/h
feeding: (2 x &600hp x 15. 33kg/hph) 95% = 19. 4 -
(1 x 2400hp x 14. OS5kg/hph) 95% = 35.5 -
crushing: (1 ¥ 55B8hp x 15 33kg/hph) 95% = 9.0 -
{2 x 465hp x 18. 8kg/hph) 3% = - 18.7
boiler house: i1 x 6.85 t/h x 80% = 5 5 -
1 x 145 t/h » BO%Z = 11.6 -
power house: (1 x 2600kw x 15 9kg/kWh) 4% = 44 0 -
injection: 1 x 7.4&6%/h x B5% = - 6.3
total steam flow through the turbines = 1250 + 250
total to low pressure stage = 15C. 0 t/h

The steam flow is balanced,
turbines,
pressure

cince tne steam consumption at the drive
is 1dentical teo the process steam demand at +the low
stage (steam heat content = 2600 kJ/kg).

The plant is in belance, when the fibre content reaches 12 %
which is identical to the steam rate of &00 kg/TCH.

RN . . .
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In the previcue pages, data on existing
eguipment and the performance 0¥ the equipment has been shown
Our study shows that improvements are possible and recommend
a8} minor improvements and b) major improvements. the technical
implications of which are now considerecd.

Technical Improvements at FSC Equipemnt

To achieve improvements at the FSC equipment,
we are recommencding that the miner ang major improvements be
implemented. Both these improvements are necessary in order to
cptimise the potentiel of power generation from the FSC plant.

Mincr Improvements (medium pressure stage)

This involves conversion of the two drive
turbines to the 17 bar stage (from their present 11 bar stage).
'is will provide for a higher rpancsion head which Tesults in
gn'improved steam tate.

Based on FSC’c data on the existing mill
turbines, this conversion will result in:

According to the FSC, the steam rate at 11 bar = 25 0 kg/kWh
and the steam rate at 17 bar = 20. 6 kg/kWh

.improvement cf steam rate = 4.4 kg/kWh

that i1s, a 17 5% improved steam rate over the medium bpressure
stage (wheve the present steam consumption is 25 t/h).

Major Improvements (high pressure stage)

Thie involves the installation of superheaters
in the existing operating boilers in order to increase the
expancsion head in the turbinec.

According to the FSC, for the present situation,

at 17. 2 bar/cat. (208 C). delta ho = 3B0 kJ/tg
with major improvements,

at 17.2 bar/300 C. delta ho = 430 kJ/kg

resulting increace in head = D50 kJ/kg

that 316, a 13% improved steam rate over the present rate in the
high pressure stage (where the precent steam consumption is
188 t/h).

tiote: The internal efficiency of the turhbine will be better when
operating with supernezted steam instead of saturated stoam
However, this hae been conciderec as & safety factor and
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considered in our calculstions As a8 result of the
improved steam rate, the situation at the main turbines
will be:

Model Exieting steam rTate Improved steam rate
HO-182 20. 6 kg/kWh 17.9 kg/kWh
B&~R2-R 1S. 8 ka/kWh 16. 4 kg/kWh
B&-R5-R i5. 9 kg/kWh 13. 8 kg/kWh

It must slso be stated that in thiece improvement,

additional fuel will be consumes at the superheating.

80 € = 17.2 barg/300 C, deltes h = 3030 — 350 = 2680 kJ/kg
assuming an 1ncrease of boiler efficiency from 80% to Bl
fuel rate = 2680 : (7574 x 0. B1) = 0.441 kg bagasse/kg steam
{an increase of 9% comparec to the present 0. 404 kg bagasse
per kg steam)

The tesults at the low pressure stage due to the major
improvements avre:

the present situation according to the FS5C is
process steam rate 580 kg/TCH
based on saturated steam with 5 L water content
= heat content of 2600 kJ kg

However, with improvements at the evaporators (not & major
jeb), the process steam rate will be 550 kg/TCH

The exhaust steam of che turbine is superheated = average
heat content of 2775 ku/kg

To avoid a decrease in the efficiency {(lower heat transfer) of the
heat exchangers on the process cide the exhaust steam has to be
desuperheated (2700 WKJ/kg).

This is done by injecting cooling water (boiler feed water).
The Tesult is:

(2775 = 2700): (2775 — 440) = 3.2 %4
#or process steam of 137.5 t/h: 137. 3 x 0.032 = 4. 4 t/h

-
-
m

exhauet steam needed to cover the demand for process steam.
137. 5 ¢/h - 4.4 t/h = 133. 1 t/h
thie haes to be generated by the boilers.

Y8

)
3w
o -

HNote: the heat conrntent of saturated steam OV water content is
2700 kJ/kg while that of caturated steam 5% water content

is 2600 kJ/kg — & difference of 3. 84 Again this will not
be includ=ad in cur celculations arnd kept as a safety factor.




A5 a resvit of implementing the major
improvements, the technical implications are:

STEAM FLOW - BALANCE (based on msjor improvements)

Cane cruzhed: 1, 000, GO0 t
intake rate: 250 TCH
Steam rate: o550 kg/TCH

Process steam demand
250 TCH x 550 ka/TCH = 137,500 kg/h saturated steam

EBalance’ 17.2 bar
——————— t/h
feeding: 19. 4 t/h x B7% = 16. 9
25.5 t/h x B7% = 30.9
crushing: e 0 t/h x 87% = 7.8
18.7 t/h x 82. 8% x B7% = 13 4
boiler house: 5.5 t/b x 87% = 4.8
: 11.6 t/h x B7% = 10. 1
injection: turbine will be replaced by
an electric motor (250kW) -
pocweT house: (2600+2503x(13. & . 94%) = 41. 8
total steam flow tnrough the turbines = 125. 7 t/h
nenerated superheated procese steam,
excluding injection water: 137.5 - 4. 4 = 133.1 t/h
by-pass steam available = 7.4 t£/h

e s e e o e ey e s e

Compered to the process steam demand at the low pressure stage,
the steam flow through the turhbines is not ae much. Therefore,
tte 7.4 t/h by pess steam can pase through a turbine genset for
fower generation.

The plant is in balance, when the fibre content reaches 11 %,
which is identical to the steam rate of 550 kg/TLCH.




Exceses Ragasse Available from FS5C

It ic important to identify the quantity of
bagesse available from FSC, in excess of their own needs. In view of
the minor and major impreovements suqoested previously, the
calicvations must now be made for toth of these cases.

with Minor Improvemente
- 2 mill turbines to be connected to the high pressure stage
-~ 1 ingection pump will be provided with an electric motor
These improvements are necescary to shorten the steam flow
through the turbines.

Adesumption: 1,000,000 TC
250 TCH
12.3 % average fibre content
24 6 % bagasse S50 % moisture content
0.404 kg bagasse/kg tat. c«team 17 barg
steam rate: 580 ko /TCH =» i1.6 % fibre content

procecss steam demand: 250 x 580 = 1450 t/h
turbine cteam demand:

125 + 18 7x0. 825 + 2%0x15.9 : 94% = 144.7 t/h
steam flow 1s balanced with 0.3 t/h

bagasse availability:

from crushed cane: 1,000,000 x 24 5% = 246,000 t
for steam generation 145,000 x 0.404 x 4000 = 234,320 t
surplus bagasse = 11,680 t
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witn Meajor Improvements

- installation of superheaters in existing operating boilers
additional transformer
desuperheater

These improvements are necessary in order to shorten the steam
flow throvagh the turbines

Adzsumption: 1.000,000 TC

250 TCH

12.3 % sverage fibre content

24. & % begasse 50 ¥ moisture content

0.441 kg bag. /kg superheated steam 17 barg
steam rate: 530 xg/7CH = 11.0 % fibre content

[

process steam demand saturated = 137.5 t/h

less injection of water of = 4.4 t/h

process steam demand supeTnesated ;-Iggf;—;;;— {from boiler)
turbine steam demand = 125 .7 t/h

steam for add. power generation ;——-;f;_;;;_

bagasse availability:

from crushed cane: 1.000,000 x 0.123 x 2 = 244,000 ¢t

for steam generation 133, 100 ¥ 0.441 x 4000 = 234 8060 t

surplus bagasse/season

U
[
[
B}
o
G
14

e o e v e o e

>, 2T
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Fower Generation
1) By uveing the surplus bagasse from F3{
in an independent or integratec ccndensing power plant
available bagesse: 10,000 t/season
ZC bars/4aC2 C pouer.plant (gt laad Ffactor ef 50%)
16,000 x 7574 @ 3400 x O lece = 2, 650: 700 kWh/yr
23 In FSC—plaﬁt with major improvement in equipment
{(a) power generation from by-pass steam (7,400 kg/h)
in existing turbine-genset {4 MW)
7,400 kg/h : 14.0 kg/kWh = 530 kW
in 4000 h =7 &2, 120, 000 kWh/yr
{b) power generation from avsilable surplus bagasse
{10,000 t per season)
10,000 t bagasse : 0. 441 = 22,679 t steam

(17 barg / 300 C)

- 1in replaced 2. 5 MW turbogenset
(15 kg/kWhn)

22, 679,000 kg : 15 kg/kWh = 1,510, CO0 kWh/yr

-~ in & new installed condencing
turbogenset (18. 5 kg/kWh)
which is connected downstream
of the low precsure stage

28,678,000 kg 18.5 kg/kWh = 1,225, 000 kbh/yr
total from bagasce = 2,735, 000 kWh/yr
Total in improved plant: = 4,855, 000 kWh/yr




Remarks teo our Caiculation

Majer improvements at FSC:

1) The Yoshimine boiler can be operated up to 20 barg!
To be on the conservative side. we have considered
cperations at only 17 barg.

) The internal efficiencuy of the existing turbines will be
improved by about 5 %L if superheated steam will pass the
turbine instead of saturated steam {(of course after small
works are carried out to check for proper sealings etc).
Again, for conservative caiculations, we did not include
this improvement factor.

2 In our calculstion we asssumed that the moisture content of
the bagasse is 5D 7. The actual moisture content is between
495 and 43 %«
By drying the bagasse via the hot flue gas or under rgof.
the total efficiency or power cutput can be higher.

4) The installation of a condensing turbine genset is useful:
- to generate power from the surplus steam at the preocess

side and to prevent steam losces by blow—-off
- to reguvlate the peak load demand

Dezign: inlet - 2 0 bara/140 deg €
exhauvest ~ condemnsing pressure, 0.2 bars
power output - 1,000 kW

deita ho = 2750 - 2400 =
by intern. eff. = 0 65 = delta h = 227. 5 kJ/kg
mechan. and electr. losses = 8 %
= design steam rate: 17.2 kg/kWh

350 kuJ/kg

Power output from surplus steam on the process side:

9 t/h = 225 kY
10 t/4 =] 540 kW
15 t/h = 870 kW
17. 2 t/h = 1000 kW

Note: According to'F5C, at preecent, there is a large
surplue of steam on the process side. There ic
no bypass steam from the high pressure to the
low pressur¢ stage
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S) Additional Surplus Ragasse
by improvement of the csteam rate:
present: 950 - &5C kg/TCH

in our calculation: 550 kg/TCH
equivalent to 11 % fibre content

in future: 500 kag/TCH
equivalent to 10 % fibre content

from 1,000,000 t cane crushed:
surplus bagasse:
1,000,000 x (0.11 - 0.10) x 2 = 20,000 t/yr

which can be used instead of waste wcod or additionally for
power generation.

Thus., in our calculations, we have assumed very conservative
figures. As a result, even under conditions which may be
stringent, it has been shown that improvements as recommendec.
will show results which will benefit the FSC operations.
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1 |

cane crushed : 1 000 000 ¢
MINOR IMPROVEMENTS AT FSC - PLANT intake rate - 250 TCH
2 operating time : L 000 h
o 15 t/h L7 t/h 17 barg saturated
> 5.5 9,0 Lh,0
cZ P 0.3 t/h § g o> 11 t/h Dssust/ng 155 2 5t/hy Ty > 482 th
z> '
oY BOILER HOUSE FEEDING CRUSHING POWER HOUSE
O O
» © BAGASSE ‘ r_@
22 * e O s
*u 58,6 t/h 2 850 kW
S u normal consumption
—< + ajactor pump (250 kW)

%45 t/h = steam rate of
580 kg / TCH

|

(o c)

no add. power generation, but surplus bagasse in & 000 h

from crushed cane : 1 000 000 x 0,123 x 2 = 266 000 ¢
for steam generation : 145 000 x 0,606 x & 000=234 320 ¢
11 680 t

in calculation :
10 000 t available for indep. power plant

EYS 3MOJYOMNIS MNAVIS NVIVI |
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in calculation : 10 000t : & 000 ={25 t/h

' r| l’ consequence of surplus bagasse

cane crushed : 1 000 000 ¢
MAJGR IMPROVEMENTS OF FSC - PLANT nhake rate - 0
- operating time : h
= 1331 t/h +[57 t/n 17 barg / 300°C
o r— 48 1.9 t/h 16,9> 47 81/h 7,8 2124 /h 41,8t/h {own consumptil 67 ¢ /n
=5 e 10'1> ' 30,97 *'" 13.l.> ' + 1,4 t/h (bypass) )
) -
%E\ 0‘-7 BOILER KOUSE FEEDING CRUSHING POWER HOUSE t
i 1 L 25w
Do | BAGASSE _O ,_O @ | (6,0 MW) i G}
% 3 2
%53 2 600 kW (own cons)
xu 38,7 1/h + 530 kW (surplus) -
= 25 t/h l '
= i 1331 t/h ¢ Giim
L4 t/h r ': |
H ‘74 {
R ) 1375 t/h . —— 2 steamrate of Lt Ner (300 W]
= ——— 550 kg/TCH )
z2 i
2 & (_409 C ) C PROCE. L
0 z | ='_<;-3|-' -—
m T | P2 S
» Mmm | L3
iﬂP © n ©- 5.7 t/h ~ |
Z e e — - — —— — —
552 g
O
g ~ Surplus bagasse : in & 000 operating hours : Power generation:
. - for own consumption 2 600 kW
— from crushed cane : 1 000 000 x 0,123 x 2 = 246,00 t )
2 2 for steam generation : 1331 x 0,641 x & 000 = 234,800 t add. for export : 530 » 380 » 300 = 1 210 kW
2 1,200 ¢ “
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ANNEX E

TABLE OF CONTENTS

1 Energy Demand., FPeak Loads, Possible Supply
and Fuel Availability
Source: Heilborn

Option Ref. LAB7 (year 1990, 1995, 2000)

ry

3. Option Ref. LABRY (year 1990, 1995, 2000)
4. Option Ref. LAB11l (year 1990, 1995, 2000)
S. Option Ref. LAE13 (year 1990, 1995, 2000)
6. Option Ref. LAB14 (year 1990, 1995, 2000)
7. Option Ref. LAB15 (year 1990, 1995, 2000)
8. Option Ref. LAE33 (year 1990, 1995, 2000)

Q. Option Ref. LAB36 (year 1990, 1995, 2000)
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34
35
36

37
38
35

Total demand Miih
Average load kW
Max pesk load kW
Peak load hours b
Average max load (CT) kb
Average min load (CT) ]
Average max load (NCT) kN
Average min load (NCT) kW
Demand in NCT Midh
Demand in CT MWh
fNperating hours (NCT) h
Uperating hours (CT) h
Average load in NCT kW
Average load in CT kil
FSC max suppliy (inst) kW
FSC supply from minor
improved plant kW
FSC average load (4000h) kW
FSC minimum loead kW
FSC max supply from
major improved plant MWh

Min. supply by diesel

for improved plant:

in CT %
in CT Midh
Min. supply by diesel

for nower plants:

3. 5Mk (indep % NCT %
integrated) in NCT Midh
(independent) in CT %
{irndependent: in CT MUWh
3MW (indep % in NCT %
irtegrated in NCT Midh
(indegpendent) in CT A
(independent) in CT MWh
FSC cupply from major

improved plant in C7T Muh

FSC av. load (improved) ki
Hydropower Gibb) total MuWh
Hydropower supply (CT) Muh
Hudro averazge load (CT) kW
Huydro average load (NCT) kW
FEC magyjor impr. supply if

hydreo is running MiWh
Available bagasse t/yr
Avail. sawmill waste t/yr
Avail. logging waste t/yr

Key: CT = crushing %ime, NCT

n.& ='not applicatle

12, 522
1,429
3,040
4,120
1,800

800

2, 200
1,200
7. 425
5. 098
5.110
3, 650
1.453
1,396
1, 200

2, 449
612
500

n.a.

J
»

333333393
DILOBOLD

»

3333a>
PO LDLD

n. a.
2, 000

16, 500
1,883
4,125
4, 000
&, 380
1, 060
2,780
1, 460
9, 900
6, 600
x. 110
3, 650
1,937
1,808
3, 500

2, 500
625
500

6, 955

5.0
330

1.5
150

12
792
1.5
150

12
792

6, 220
1,570
8, 400
3, 325
911
993

2, 945
10, 000

16,000 20,000

5, 300

8,750

Energuy Demand. Peak Loads, Possible Supply % Fuel Availability

1995 2000
21, 000 26, 000
2,397 2, 968
2, 250 &, 500
4, 000 4, 000
3, 000 3,750
1,350 1,700
3, 400 4,170
1,750 2,100
12, 600 15, 600
8, 400 10, 400
9,110 5,110
3, 650 3, 650
2,465 3,052
2, 301 2,850
4, 000 4, 000
2, 500 2, 500
625 625
500 500
&6, 955 6,955
50 5.0
420 572
1.5 5.0
189 780
12 12
1,080 1,248
3.3 12.0
441 1,872
12.0 13
1,008 1,352
6, 955 6, 955
1,740 1.740
@, 380 10,110
3, 325 3,325
911 711
1,185 1,328
4, 655 6,553
10, 000 10, 000
24, 000 24, 000
12, 000 15, 000

= non-crushing time













[ Sedy S

b

l."ll"fa







-

I

” .




l g N e et i - . i - - a Lo el ®
' LTI
o~

[ b . H
PRESEES ‘ [N :

A

{




s
4t
3

;

AV

sidhr

O 2 0 i W 0o
LU T I e I T B o
PO I I S 1 3 B
s k12 e el

h

L

-

b £

b e

£l

Z2= [ L]
oty K ol

ER

ower pla

o

2

b

bod

QASEE

Y

g

i

NG

&

y
-

Ba

pRly

pory

1
s

-y

2015

719

T

A

S
Jyas

oo oo,

e -

}
1




shted Fower

ot

- o

ur

[

{1

Ll
[¢7]
%

[

Wl
0
ok oeed
(WY

hrivyr

44l
y. A
[

JSyr

-

5

T
G
]

[E RS SRS

3/ kg

-

=

SR SH1]

5
o

2 e

1
-

M
-

=)

Ler

=1
L SR R

= B

4+ r
[y -

WA o

gt




i i 1

s e | oam o | e
3 N i | i
@ o o I i b
i <X ~ i t i
~4 ! i H
o v | : i
] [ | H i
e it t i _
+4 U] ! i i
L B | t i
[} | I i
! I i
I i i
i ! i i

b b L "

PR s e i

B . b R o~

Y. b Y [ . -~ > RN ~

JFut ol SR ~. I L

== = = = 1 L [ R )

ol ST i A +

FiLe.
st

e
w

ir

Fsl

o
rn power plant

load output
per year
=4

2

1
‘.
¥

5
-

wwmill

oy b g
LR
€4

at

Hgin
Ealance
’

e

R

R

L

P

EX)

a

-——

r
wpply by
1

p

)
o b s

value

Y et
¥

3
"

F & S e}
oo ¥
LI g T
O~ a4y

B

i
g

é.,;v»

hei i
p o

]

3

- a0 uGn o8 Gn i op ED B Em Eamem




teiloorn Enginesring Pte. Ltd.

Labasa Fower FPlant Eveluations

FBC supply from plant with major improvements
FEA diesel zupplementary supply

Technical Ealance

Option Ref:
LABLS

Year: 1995

powar demand kher /yr
power supply by FSC b Sy
power supply by Diesel genset ke £y
power generation power plant klhe Sy
power pesal: load output 2]

bleock etficiency

own consumption

plant efficiency

operating hours per year hr/ye
ioad factor

part losd factor

part iload efficiency

fuel heat demand AVl o
geli. value bagasze kI kg
cel. value sawmill waste kJ/ kg
cal. value forest waste kd/kg
available bagasse ton/yr
heat supply bagasse b J/yr
heat demarnd other fuel b3/ yr
eawmnill]l wazte demand o/ yr
nepat cupply sawmill waste kd /oy
hezt demand other fuel kd/yr
forest waste demand ton/yr

o

8}

O

o

0

0

8
7574
10500
8372
o

)
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Heiiborrn Engineering Fte. Ltd. Option Ref:
LAELZ

Year 2000

Labasa Fower Flant Evalustions

C supply from plant with major improvements
i diesrl supplementary supply

Terhnical Balance
power demand Ligher /yr 2EOODODO
power supply by FSC LWhe Syr EFTSO00
power supply by Diesel genset Lhr /yr 12045000
power generation power plant hr /yr
power peal load output b
block efficiency
own consumptilon
nlant efficiency €
sperating hours per year hr/yr 8
load factor 0
part load factor 02
nart load efficiency ]
fuel heoat demand kl/vyr 8]
zal. value bagasse Hd kg 7374
cal. value szawmill waste kd/kg 10500
cal. wvalue forest waste kJ /g 72
available bagasse ton/yr 2
noat supply baganse Wd oy o
demarnd other fusl bd Ay £
11 waste demand oSy 18
supply sawmill waste AN o 0
heat demand other fuel b d/yr )
torest waste demand ton/yr O




=eilibtorn Engineering Pte.

t abasa Power Plant Evaluations

FEA Hydro—-supply throughout the vear
FSC cupply from plant with major improvements

FEA dies=l supplementary supply

Gption Ref:
LAE1A

Year: 19%0

T=chnical Balance

power demand
power supply by hydro
power supply by ©5C

power supply by diesel
power peal load output
Llock efficiency

own consumption

plant sfficiency
operating NoUure per yar
factor

ioad factor

load efficiency
heat demand

value bagasse
value sawmill waste
valuge forest waste
xble bagasse
mupply bagacsse

i1

(5]
7Y

-
P et b Ll

LH
[ e i [ ]
.

-
)
[ I

!

s U 1 T I W o M s

o
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heat demand cther fuel
sawmill waste demand

hest supply sawmill waste

heat demand other fuel
torecst waste demand

kWhr/yr
Elhtr Sy
kiWhyr /yr

kWhr/yr
W

hir . yr

kd/yr
kd /g
bd/kg
I kg
tonSyr

i:: : / Y r

I/ yr
ton/yr
bd/yr

": J Il ":y'r
ton/yr

16500000
8420000
2710000
S3IF0000

o
o

-
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o R

7574
103500
gz7o
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Heiiborn Engineering Pte. Ltd. Ootion Ref:

| apssa Fowsr Flant Evalustions

FEA Hydro—supply throughout the yoar
FSC =upply from plant with major improvaents
FEA diezel supplementary supply

gg' Technical Balance
l power demand LWhe Sy 21000000
power zupply by hydro kWhr Ay QIEOHOOT
pawear supply by FSC EWhr Sy LTG0
. power supply by diesel LWhr /yvr 7270000
power pealk losd output W 2
blochk efficiency 8]
l owrn conzumption ' o
piant efficiency O
operating hours per year hr  yr o
l load factor Q
part locad factor O
cart load efficiency 5
fusl hzat demand kISyr &
. cal. value bagasse kd kg 7574
cal. value sawmill waste kd/kg 10500
cal. value forest waste kd kg 8372
. - available bagasse ton/vyr Q
heat supply bagasse < Sy 8]
heat demand other fuel LEJ /v o
zawmill waste demand tor iy 0
heat supply sawmill waste B3/ yr i
' heat demand otber fuel bd Sy 0
{fore=t waste demand tonsyr 3
G




i | i i
g i bolre WD T S D e D D D ok O O D D b T D e O
Y= vt I o O hd ~ o~ | 1
Y] | [l w] o i W { {
£ < | [P I ) ~ @ i 1
-4 | v P 4 v t i
£ 2 | t i
&) 5 o - ] i
vt M v i i H
£ .E | i
(1 e | i I
] { |
0 I i
Y] 1 I
= | i f
(7] |
£
o b 6. b .
Lo DR Y - % . .
mo0 S e . . [V~ L w (R P O | SR .
[ | YO W b PP P SO e SN S
v I S s v £ N . T SO N D M il
& 2= = i, L Lo R BV B Lo B Wil v IV
Qe o 2ol i~ RIS R Y LY BV o8l
\V:
b, |
W 0 >
. i B i I
ge) [ b 6
ad 0 £ (1
.4 el +4 3
34 o i
* ] U 44 n
w 3 ¥ Ry R i i [} o+
' 41 vet %L | G + o
' [V i 3 4] § ot i e Lt o= i =
>l Do { 0 dlo > i ] 3 o
o Lt | YO o | L. Ut -~ 2 Y | o
. ™ Lo ! L) 0 4 b U W L e 4= T3
it +4 e £ i > 0 et d [V} i Qe ot [
b [od [» W17 [T gLl w0 [} [} 1 LB e [
W© 0 i et | o e - boet TN e a o g W &
o Lo B C 1 P Y R YT OucaE a3 S ow
o oo @ mo| 43 44 000 L 44 @ OEROS 4+ M 42D
- [V N W | -4 | 06 U 3 us & G @ G o W\ [¥]
g T S RPN T Mo T o 3n et e o4 3 v B AW +4 {4
‘e gt | [ ¢ I I R | 2] [ W I o T S & Bt T w > oo
1] I R | b L EL i e B e ] @ W 0 et Cow
) D0 0w G B o (LM W Side s QW T a T 4
4 o FY U R VTR I | 15 I T 1] By B b B T VT S G I 1 1 B RO & L £ 2
5. |13 o b Ui e [ LI W T el | IRV £ S o JO ) B G oeq 1]
ot [/ I Y e BT | TN Q b e pmd 4 £00% D T e 1 s R
41 11 I TS o T/ e » B [ T A T 0N [V W W RN T “eq i@
e | | LoF o N @ oar ol R W e RS R e ) o4 4L
4 FO T T Y B [T T S i TR0 M8 G o b U e 2o LI
u oo ud i ooloa D0 0 Ded 2 O @5 0 @ T O} 80
I I VI VR VW [ R Y U & N 8 (99w 1 & T B O o ™ I W v WL R € IR [ will s
f.......\.

R
fn\
Gl G G G G & G B = S s &




“
,_
J
3
)
m
!
m,
i i | | i
v b Dl [ 0w I B TR S v B B e I on I w Sy SO~ ol 3 SO e S S o e S I I T
Y o~ Lo B0 BOe I e P~ S S 1 i
[HIvY} o oo | bl 2 | i
e <t e D v e B B [ A 1] i I
4 D e BOw R I -t { i
[ . Ul 1 | i i
0 1% Pt { i
) [ i | =~ ] i {
A l] | { i \
1. 3 ! 1 i
] | I ]
o | i i
o4 ! ! ! I i
a | | i i t
] ] |
€ | i
w L | s s W s
2 > | [ ) S . .
4+ 0 ! b s L oom b Lo
b, | | R T b > p N N Y -~
$4 (1L i L L0 £ “~ SO0l ~ i
] { [ -4 =X i 0™ L B 4]
0 i o & & ol £ LA R Gt
1 4 | |
[ | |
t 0 Q = i
. ([ D i o L | 1
i1 c (.= (L1 i
. +4 Q SoE ot |
. ‘et Q gt |
+4 [ ol [ I |
. I} £ 44 { ] 11}
¥} 3 KU I { L i
4+ =) 2o | 11 i
v i1} - [« | 4 pd Ll et i =
> -t 44 ] | 0 [T >~ i} E4 bt}
| oo | % " oo >~ I o
il | ol [0 % 8} [ s 4 T
] 4! s B { o~ et i} [ u i e Fod
cotomogn @ a i Kol Th g e ¥ W [ P
m | e | Lo . . > e Lo QW ST G
Looed |ow 5L | S LI SR v W OuCa &3 gl £}
(VIR T/ I R N [/ i3 n s [ I vl K i 4 e d i S
T oL et | o ( J - & U [A T i
L. e ot L T » B P W 43 4 1
a {1 | (15 S B -4 ‘G W > T
k4 et i :m {1 Li [0 1] 0 e [ S ]
Qe O L Y S 1 wd A P
[ 0. [V T Wi oo 3 o4 ] 0L g
Y oL | | WA S I T th i [ ]
{J 4] e I et | pel T3 e 11
{ i T | S -4
-4 [ B RU s w G ad
1 Ky I O W RS tho| S B b R oag
4 [ TS Y) | (I (31 s T O g
NN [O% T B VO S N | S B & W [ AU | R L B




e

Hmeiliborn Engineering Fte. Ltd.

iption Ref:

LARLS
Year: 1995
L abaza Fower FPlant Evaluations
FEA Hydro power supply throughoutout the yesar
F5C supply from plant with minor improvements
FEA dieszl supplementary supply
Techriical EBalance
power demand EWhr/yr 21000000
power supply hydro EWhr/yr FEBOGO0
power supply by FSC kidher /yr
power supply by diesel bWhr Syr
cower peal load output W
LBlochk afficiency
owr consumplion
plant efficiency
operating houwrs per year by
igas factor
oart loadl factor
mavrt losd efficiency
tazl Rheat demand d s yr
cal. valuz bagasee kJ /g
cal. voalue sawmill wacte g
cal. velus forest waste I/ g
avallzuvie bagasse ton/yr
meont supply bagacse I/
other fusl 3/ yr
¢ demand Lan/ v
cawmil. waste kJ /oy

:

bd /oy

ton/ i

- "
Tuei

abther

zat Cemand
wacte demand

2500000

2120000
i:b
o
&4
O
15

— o ~—
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' power supply el
power supply by Diesel gens=t
. powar generation power plant
power pesb losd cutput
Dloch sfficiency
own concumption
plant efticiency
operating hours per year
ioad factor
. part louad Tactor
part isad zfficiency
fuel heat demand
l cal. valus bagazze
cal. val = 1:1 wastso
cei. 1G9 zte
',\:; availabl =6
raeat eunp asze

demand other fuel
able Logging waste
supply loggying wastie

cdemnand cther {fu=l
md wf forest thinnings

Independent power plant, .5

FEC supply from plant with minor

FEA diesel cupplementary supply
%) Technical Belanze

L2000

1305000
ISO0
0.2190

B
AQOTRETIE

IOOOu
757 20000000

2318

2300
1181837 3I8T00
8750
TIER2ESO00000

41928738800

o00E




“eilborn Engineering Fte. Ltd. Opticon Ref:
LARZZI

Labasa Power FPlant Evaluations

Independent power plant, .3 M4 W, o bar, =400 C
FSC supply from plant with minor improvements
FEA diesel supnlementary supply
' ) Technical Balance
power demand SR v 21000000
powar supply by F&C kb Sy 2500000
l power supply by Diesel genset kidhe Sy 1197000
powar generation powsr plant st Ay 1730T000
l sower pealk load cutput kW ) IS00
ook efficiency ) 0.210
own consumption 0. 100
nlant efficiency 0.189
' aoperating hours por year he Ay 8400
ioad factor 0. 588
rart load factor Q0,724
l part loed =fficiency 0.13
fuel heat demand B3 vr 45ﬂ93366725°
zal. value kbagasee kd/kg 7574
i rzl. value sawmill waste Ed kg 10500
l‘ cal. value logging wastsa 3 kg 372
evailahlie bagacscse ton/yr 10000
hzai zupply bBagasse SN FAVI S TST7 40000000

meat demarsd other fuel kisr
availaoble sawmill waste torn Sy
meat supply cawnill waste I
reat demand other fuel BTy
ailable logging waste o/ yr

i zupply logging waste bid /oy
demand other fusl bd Ay
czmand of forest thinnings LSy

-Gl G G G & =
)
[ SN
[H]
o+




- -

-

Heiiborn Engineering Pte. Ltd. Gption Ref:
LABIS

Year: 2000

+ abass Fower Plant Evalustions

Tndependent pawer plant, .5 MW W, p=3{ bar, t=40C0 C
£SC supply from plant with minor improvements
FEA diesel supplementary supply

Technical EHalance

power demand kidhr /yr 25000000
power supply by FSC kWhr /yr 2500000
power supply by Diezel genset kWhr /yr 2048000
power generation power plant kihtr /yr 21452000
power peal load output W FE00
block efficiency 0.210
own consumption 0. 100
plant efficiency ©.189
operating hours per year hr/yr 84010
load factor 0.730
part load factor 0.797
part load efficiency 0. 151
fuel hesat demand kd/yr 5125568939905
cal. value bagasse kJ/kg 7574
cal. value sawmill waste kd/kg 10500
cal. value logging waste kJ/kg 8372
available bagesee ton/yr 10000
heat supply bagasse kJ/yr 75740000000
heat demand other fuel kd/yr A3TLB2BPTIF06
available sawmill waste ton/yr 24000
heat supply sawmill waste b d/yr 252000000000
heat demand other fuel kJ/yr 184828939906
available logging waste ton/yr 15000
Feat supply logging waste kJd/yr 128580000000
heat demand other fuel bJ/yr SP24893990&
demand of forest thinninges ton/yr 7077
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Heilborn Engineering Pte. Ltd. Option Ref:
LARZS

Year: 1999

Labasa Fower Flant Evaluations

independent Fower Flant 3.0 MW, p=30 bar, t=400 C
FSC suppiy from plant with minor improvements

FEA diesel supplementary supply

33

Technical Balance

l power demand bihr /vr 15500000
power supply by FSC khr /yr 2500000

l power supply by Diesel genset kWhr /yr 42000
power gzneraticn power plant EWhr /yr 13058000

° power pealk load output bk 000
' bleock eftficiency E Q.21
owrn consumption 0,100

plant efficiency 0. 139
operating hours per year b /yr 8400

l locad factor 0.518
part load factor 0.678

part load sfficiency 0,123

. fuel heat demand kJ /S yr 366602106080
cal. value bagasse k3/kg 7574

] cal. value sawmill waste k3 /kg 10500
g cal. value logging waste kd/ kg 8372
available bagasse ton/yr 10000

heat supply bagasse RIAY o 75740000000

e i e - T 4 v e s o -

Rzat demand other fuel LJ /Ay 290852106080
available sawmill waste ton/yr 20000
heat supply sawmill wazte kd /yr 210000000000
heat demand other fuel kJ/yr 808462106080
available logging waste ton/yr 28750
heat supply logging waste 3 /yr 7I2SS000000
seat demand other fuel L3/ yr T&OT 106080
demand of forest thinnings ton/wr S0
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Heilborn Engineering Fte. Ltd. . Option Ret:
LARZS

Year 19995

Labasa Foweor Flanmt Evaluations

Independent Fower Flant I.0 M, O obar k=400 O

FSC supply from plant with minor improvementes

FEA diesel supplementary supply

Technical Balance

power demand hr v 21000000

power s=upply by FSC kihr v 2500000

power supply by Diesel genset khe 7 yr 1449000

power generation powes plant idhr /v 17051000

powar peak ioad output kb 3000

tlock efficiency 1,210

own consumption 0,100

plant efficiency 2,189

operating hours per year hr /yr 8400

load factor 0,677

part load factor : 0.772

part load etficiency 0.146

“uwl heat demand wJ Sy 42047775453

zall. value bagasse EJd/kg 7S74

C valuz sawmill wsste EJ g 10500
valuz logging waste kd /by 8372
zble bagasse tornSyr 10000 .
supRrly bagaszee b d /o 7S7 40000000
domand other fuel Ld v TA4T7IT7ETAGE
iable sawmill waste tan sy 24000
susply sawmill wesie B e 220000

F demend other fuel Ld /e QLT

logging waste demand Lon/yr
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Heilhorn Engineering Pte. Litd.

tabasa Fower Flant Evaluations

Option Retf:
LAR3S

Year: 2000

Independent Power Flant 3.0 MW, p=30 par t=400 C
FSC supply from palnt with minor improvements

FEA dissel supplementary supply

Technical Balance

power demand
pover supply by FSC
power supply by Diesel genset

powgr generation power plant
power pesk’ load output
block efficiency

owri consumption

plant efficiency
wperating hours per year
load ftactor

part load factor

part load efficiency
fuel heat demand

=al. value bagasse

czl. value sawmill waste
cal. valus logging waste
available bagacsse

heat supply bagasse

demand other fuel
ilable sawmill]l waste
supply sawmill waste

meat demand other fuel
avallable logging waste
heat supply logging waste

meot demand other fuel
demand of forest thi, sings

bWhr S yr
b Sy
Wby Ay

kWhe /yr
ki

he /v

kJ/Zyr
kd/kg
3/ kg
kJ/ kg
tan/yr
kd/yr

kud /oy
ton/yr
kJ/yr

kd/yr
ton/vyr
kJ/yr

kd/yr
ton/yr

2&000000
2500000
T2Z4000

Z0OZ76000
3000

0.210

0.100

0.189

8400

0.805

0.828

0.156
4664548915118
7574

10500

8372

10000

TET7 40000000
ERO708915118
24000
252000000000
128708915118
18000
125580000000
172128915118
1568

i st
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Heilborn Engineering Pte. Ltd. Option Ref:
: LAET

Year: 199G

t abasa FPower Flant Evaluation

raoduction Cost Caiculation

AT F5C minor improved plant
operating cost Fct/kkhr 2.10
generating cost F$/yr 52500
AT FSC integrated power @lant
fuel cost:

cost of bagasse FE/ton O
cost of sawmill waste Fs/ton 10.82
cost of logging waste F$/ton 21.45
cost of forest thinnings F£/ton 3z2.782
+uel cost of bagasse F&/yr ]
fuel cost of sawmill waste Fs/yr 216400
fuel cost of logging waste $iyr 187688
fuel cost of forest thinnings F$/yr 164169
total fuel cost F&/yr 568257

personnel cost
cost of 1| operator F&/yr 818>
number of aperators 12
cost of operators Fs/yr 8160
rost of 1 unskilled lakbourer F$/yr S54&0
number of unskilled labourers 4
cost of unskilled labour F&/yr 218490
ql cost of 1 loader operator F&/yr 2100
. number of loader operators 2
cost of loader operators F&/yr 16200
cast cf 1 staff F&/yr 10900
number of staff =
cost of statf FE/yr 218090
total perzonnel cost Fe/yr 188000
overhead coct F&/yr ziezo0
maintenance, repairs etc F&/yr 1327710
total production cost at FSC F$/yr 248477
097

urnit cost FSC production Fet/ lzbhr &.1

-l GI) G0 &N GO P e
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Heilzsorn Engineering Pte. Ltd.
3 g

O T . — 1 o o
Latasa Fowsr FPlant Evaluation
Investment

Flant and Machinery fareign
installation cost foreign

total foreign investment

vchange rate

plant and machinery
local eguipment
installation cost local
inlancg transport
contingencies

total Flamt and Machinery

Lacal Invesiment Cost

site preparation
civil works
pre-ope-atiornal cost

total local investment

total investment

cast per unit generated
depreciaticn 29 ygars
interest {(1/2 valuel 11.2%

total cost per klhr

turbo—

generation

otal generating cost of systen

Uss

F£/US%

Fct/kWhr

Fet/klWhr

Fet/ihe

ok PP S ot

3848000
2FL£000

4034000

1.1¢C
4492400
247000
236000
77000
88000

S140400

C
23000
SO000
25000

- PR
1.4
1. &
e

N

0 -a

o
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Heilborn Engineering Pte. Ltd.

lLakasa Power Flant Evaluation

Frocuction Cost Calculation

AT FSC minor improved plant
operating cost
generating cost

AT FSC integrated power plant
fuel cost:
cost of bagacse
cost of sawmill waste
cost of logging waste
cost of forest thinnings
fuel cost of bagasse
fuel cost of sawmiil waste
fuel cost of loagging waste
fuel cost of forest thinnings

total fuel cost

personnel cost
cost of 1 operator
number of operators
cost of operators
cost of ! unskillad labourer
number of unsiilled labourers
cost of unskilled labowr

cost of 1 loader operator
number of loader operators
coczt of loasder operators
cost of 1 statf
nunbzr of ztaff
cost of stafsf

total perseonnel cost

overhead cost
maintenance,

repairs etc
total production cost at FSC

unit cost FSC producticon

Fet/i:Whr

F$/yr

F$/ton
Fs/tan
Fe/ton
F:/ton
F&./yr
F&/yr
F;;f‘,’r
Fs/yr

F&/vr

Fs;".)"r

F/yr
F$/yr

F&/vyr
Fs/ Y

F&/yr
F&/yr

F%/ Ve
Fs/yr
Fg./ yr
Fg/yr
F&/yr

Fet/kWhe

Option Ref:
LART

Vear: 1299

2.1

52730

Q
12.54
24.87
38.00

(o]

I00960
298440
121324

720724

2480
12
1137460
633D

4
25320

390

187120
36900
159890

153384
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Heilborn Engineering Pie. Litd.

L abasa Power FPlant

Investment

Foreign Investment

Plant and Machinery foreign -
insteallation cost foreign
totsl foreign investment
exchange rate

plant and machinery
local eguipment
installation cost local
inland transport
contingencies

total Plant and Machinery

Local Investment Cost

LiIS$

F$/US%
F$
Fe
Fs
Fs
Fs

Fs

land

=ite preparation
civil works
pre—-cperational cost

total local investment

total investment

Cost per kWhr

cost per unit generated
depreciation 20 years

interest {(1/2 value) 11.2%
total cozt per LWhr
total cost of steam turbo-

gene-ated power
total cost of diesel generation

total generating cost of system

&,

Fs
Fs
F$

F$

Fe

Fot/kWhr
Fot/kuhr
Foct/kidhr

Fot/kWh

F&/yr
F&/vyr

F&/yr

Option Ret:
LAE7

Year: 1995

3848000
236000

4084000

1.10
4492400
247000
236000
77000
83000

S140400

0
25000
SO000
25000

100000

5240400

i e S o s e - et . e s s e e

1708867
128474
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Heilborn Engineering Fte. Ltd.

L abasa Fower Flant Evaluation

Production Cost lculation

AT FEC minor improved plant
cperating cost
generating cost
&7 FSC integrated power plant
fuel cost:
bagzsse
sawmill waste
forest waste
of forest thinnings
cost of bagasse
cost of sawmill waste
cost of forest waste
cost of forest thinnings

n
r
0on

n
0
o
iy 'h

Qg
Mmoo om
Pt bl ped bt o ot |
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mm

c
i

total fuel cost
perconnel cost
ost of 1 operator
number of coperators
cost of operators
cost of ! wunskilled labourer

number of unskilled laboureres

cost of unskilled labour |
coet of 1 loader operator
number of loader operators

cost of loader operators
cost cf 1 staff

riumber of ztzfsf
£+

cost 0f st
total porsonnel cost
overhead cost
maintenance, repairs etc

woduction cost

production

Fotsiithr

=% ¥4 ¥

r&/ton
F&/t
Fe/ton
Fs/ton
Fg/yr
F&/yr
Fs/yr
F$ ll “y'?"

F&/vr

F&/yr
Egsyr

Eg/yr
Fg/yr
Fg /“;""'

F $ .’" .71 "-

Feryr

n

n

t e

£
n

rf

1 2

Q

3
- m
> n
m -h
w] e

e T TS T
ac RIS

a
Leoan

S3000

)
14,54
og. 63
45.37

4]

348960
4324850
321083

1102495

109290
12
1271880
7240

4
29350
10890
2
21780
14£50

.

27300

21232“




Heilborn Engineering Pte. Ltd. Option Ref:
LARET

Year: 2000

Labasa Fowe- Plant Evaluation

Investment

Foreign Investment Cost

Plant and Machirery foreign uss - 3848000
installation cost foreign uss 236000
totalt}qrsign investment uss - 3084000
exchange rate Fs/US% 1.10
plant and machinery F+ 44292400
local eguipment Fé 247000
installation cost locai Fs 236000
inland transport Fs 77000
contingencies . F$ 88000
total Flant and Machinery 5 S140400 .

Local Investment Cost

lana =3 8]
site preparation Fé& : 23000
civil works F¢ SO000
pre—cperaticnal cost F& 23000
total local investment F% 100000
+otal irnvestment F& 5240400

me e e v o v e sy vy ey e oo g e

Cost per kUWhr

e i o e e s A ot $ o D P Y S e S U WD A SR U S SN TG TPV WO P S T vl

cost per unit generated Fot/kinr 6,671
depreciaticn 20 years Fct/kWhr 1.094
interest (1/2 value) 11.2% Fet/kuhr 1.225
total cost per kWhr Fzt/ kWhr B.9%71

v st e s seres s g st s s g R e some

total cost cof steam turbo-

generated powsr CE/yr 21857477
total cost of diesel generation F$/yr 219812
Total generating cost of system F$/yr 2ITT249
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Heoilborn Encineering Fte. ttd. Option Ref:
LARD

1L

Year: 1920

iLabasa Power Flant Evaluation

Froduction Cest Calculation

aT FSC major improved plant .
operating cost - Fct/kWhr 2.1
generating cost F$/yr 131670
AT F3C integrated power plant
fusl cost:
cost of bagasse F$/torm o
cest of sawmill waste F&/tan 10,8%
cost of logging waste F&/ton =1.45
cocst of forest thinnings F&/ton 2.7
fuel coet of bagasse F&/yr ¢
fuel cost of sawmill waste F&/yr 216400
fuel cost of logging waste F&/yr 151581
fuel cost of forest thinnings F$/yr O
total fuel cost F$/yr 367981
personnel cost:
cost of 1 operator F/7mths 4780
number of operators 12
cost of operastors F$/7mths 57360
coszt of 1 unskilled labourer F&/7mths Figoe
nuembier of unskilled labourers 4
cost of unskilled labour F$/7mthe 12720
cost of 1| loader operator F&/7mthe . 4730
nunber of loader operators 2
cest of loader operators Fe/7mths G450
cost af | staff F$/7mths &370
number of stafdf ) 2
cost of staff F&/7mths 12740
total personnel cost FE&/7mthe 2280
over head cost F&/7mthe 2122¢
maintenance, repairs etc F$//’mths 106090
total production ceost at FSC F&/yr 719241

unit cost FSC production Fot/kWhr 4,490
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Heilborn Enqineering Fte. Ltd. Optian Ref:
LARS

Year: 1990

tabasa Power Flant Evaluation

Investment

Fareign Invegstment Cost

Fiant and Machinery foreign uss 3848000
inztzllation cost foreign ucs 236000
totzal foreign investment Uuss 4084000
exchange rate F$/US% 1.10
plant and machinery F# 4492400
local equipment F& 287000
.installation cost local F& 236000
inland transport F¢ 77000
contingencies F& 88000
improvements Fe S20000
installation cost F#$ 80000
total Flant and Machinery F& S740400

Local Invesztment Cost

larnd Fg O
.0 site preparation ' F% 35000
civil works F& T OO0
pre—-operational cost F% 25000
tatal local investment Ee 130000
total investment FE S870400

I e D oY e s SO ey o Sy posen e sk

cost per kUWhr

cost per unit generated Fct/kbhr 4,490
depreciation 20 vears Fet/kWhr 1.832
interest (1/2 value) 11.2% Fot/khr 2.052
total cost per kWnr Fot/kWher BT 4
total cost of steam turbo-

' generated power F&./yr 174103
total cost of diesel generation Fs/yr 51515

"~ SOt Y WY POt W e A58 by SO 14 e o

Total gernerating cost of system FE/vyvr 17297081
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Heilborn

Labasa FPower Flant Evaluastion

AT FSC major improved plant
operating cost
generating cost

AT FSC integrated power plant

fuel cost:
cost of
cost of
cost of
cost of
fuel cost
fuel cost
fuel cost
fuel cost

bagasse
sawmill waste
logging waste
forest thinnings
of bagasse
of sawmill waste
of logging waste
of forest thinnings
total fuel cost
personnel cost
cost of 1 operator
number of operators
cost of operators
cost of 1 unskilled labourer
rumber of unskilled labourers
cost of unskilled labour
coct of 1 loader operator
rumber of loader operators
cost of loader operators
cost of | staff
nunber of staff
rost of staff

total persennel cost

overhesd cost
maintenancs, repairs etc
total production cost at FSC

wnit cost FSC production

- = G G aE - G O GN G &
@ - D

-

)
l
!
»

Fet/ kikhe
Fg/yr

F€/ton
F$/ton
Fs/ton
F&c'ton
FE/yr
F&/yr
FE/yr
F& /*y’l"

E&/yr

F$/7mths

F&/7mths
F&/7mths

F&/7mths
F&E/7mths

F&/7mthe
F&/7mths

F£/7mths
F€/7mthe
F&/7mthg
Fe/7mths
F$/yr

Fot/kbhr

Option

Year: 1

Ref:
LAR?

2.13%
146750.5

Q

2.54
24.87
38.00
0
Z00F60
235400
O

SI6360

5540
12
66480
3690
4
147560
5530

2

11060
7380
ﬂ

14760
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107060
24600
122990
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Heiiborn Engineering Pte. Ltd. Option Ref:
LARS

Year: 1995

wer FPlant Evaluastion

8]

' i.abaza F

Flant and Machinery foreign Uss 3848000
installation cost foreign Uss 236000
total foreign investment LUss 4084000
exchange rate F&/US% 1.10
plant and machinery F$ 4432400
local eqguipment F& 247000
irstallation cost local F& 236000
inland transport Fé 77000
indigenous F& 88000
improvements F% 520000
installation cost F& 80000
total Flant and Machinery F$ S740400

Loczl Investment Cost

S s e 0 OB S P SO TP 4R T PO TR VS S YO R ST S SO SO SO SO S S S RS A oL Mt O O OO

1and Fé o)
site preparation F$ Z8000
civil works F¢ 70000
pre-uperational cost , F& 25000
tntal local investment F& 130000
total investment Fs S870400

et S

Cost per kWhr

e e s ity . ot o o1 oS00t B2t SO O ForES S B s Oy PSS (B WS Wee e ik GRDP 08 SV SO ST TV PR PO

cozt per unit generated Fct/kbhr 4,599
depreciation 20 years Foct/khhr 1.42
interest (1/2 value) 11.2% Fect/kWhr 1.612
total cost per kWher Fot/kWhr 7.651
totzl cost of steam turbo- -

gene-ated power Fe/yr 1860027
total cost of diesel generation F$/yr 65364

Totel generating cost of system F%/yr 16253287
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Heilborn Engineering Fte. Ltd. Onption Ret:
Lape

Year: 2000

Labasa Fower Flant Evaluation

Froduction Cost Calculation

AT FSC major improved plant

operating cost Fot A l:bhr SL20
generating cost FE&/yr 1330190

‘AT FSC integrated power plant
fuel cost: .

cost of bagasse F$/ton 0
cost of sawmill waste . F&/ton 14.54
cost of loaging waste F#/tonr 23.283
cost of logging waste F&/ton 845,327
fuel cost of bagasse F&/yr 0O
fuel cost of sawmill waste Fd/yr F48950
fuel cost of logging waste F$/yr 472450
+uel cost of forest thinnings F$/yr 152710
total fuel cost F&/vr PILL120
personnel cost:
cost of 1 operator F#/7mths 6420
number of operators 2
cost of operators Fé&/7mths 77040
cost of 1 unskilled labourer F$/7mths 4280
number of unskilled labourers 4
cost of unskilled labour F$/7mths 17120
cost of 1 loader cperator F&/7mthe &H420
rumber of lecader operators 2
.@ cost of loader operators F&/7mths 12840
cost of 1 staff F$/7mths 8560
number of staff 2
cost of staff F%/7mthe 17120
total personnel cost F&/7mths 124120
overhead cost Fe&/7mths 28520
mainternance, repairs etc F&/7mths 142380
total production cost at FSC F&/yr 1382350

unit cost FSC production Fct/kWhr S. 608




Heilborn Engineering Pte. Ltd.

iabasa Fower Plant Evaluation

Investment

Fereign Investment Cost

lant and Machinery foreign
installation cost foreign

total foreign investment

exchange rate

plant and machinery
loczl equipment
installation cost local
inland transport
indigenous
improvements
installation cos®

total Flant and Machineary

Local Investment Cost
1and

site preparation
civil works
pre-cperational cost

total local investment

total investment

Cost par kWhr

s o e oo e R S S dbnks MUY AP P S ST ET S P e $HO% g At v SO domi GRABS B $OFSD e HdlY PO PR St

cost per unit generated
depreciation 2¢ years
interest (1/2 value) 11.2%

total cozt per klhr

total cost of steam turbo-
generated power
total cost of diesel generation

Total generating cost of system

uss
vcs

LiSs

F$/US$
Fe
Fé
Fs$
Fe
F%
Fe
Fe$

Fé

F$
Fs
F$
F$
F$

Fs

Fect/kWhr
Fet/kWhr
Fot/kWhr
Fct/kWhr
F$/yr
F&/yr

F&/yr

Re+f:
LAED

Option

Year: 2000

3848000
236000

4084000

1.10
4852400
247000
236000
77000
88000
S20000
8Cco0d

5740400

O
IS000
70000
23000

130000
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Heilborn Enginesring Pte. Ltd.

Labasa Fower Flant Evaluation

Froduction Caost Calculation

AT F3C major improved plant
operating cost
generating cost
AT FSC integrated power plant
fuel cost:
cost of bagasse
cost of sawmill waste
cost of logging waste
fuel cost of bagasse
fuel! cost of sawmill waste
fuel cost of logging waste

+otal fuel cost

perconnel cost:
cost of 1 operator
number of operators
cost of operators
cost of 1 unskilled labourer
number of unsikilled labourers
cozt of unskilled 1abour
cost of 1 loasder operator
number of loader operators
cost of loader operators
cost of 1 staf+f
number of staff
cost of staff

total personnel cost
cverhead cost
maintenance, repalrs etc

tetal production cost at FSC

cost per unit generated

Foct /kkhr
F&/yr

F/ton
F$/ton
F$#/ton
F$/vr
F$/yr
FE/yr

F&/yr

Fs/7mths

Fe/7mths

£/ 7Tmths

F$/7mths
F&/7mthe

F$/7mths
F&/7mths

F¢/7mths
Fa/7mths
F&/7mths
Fe/7mihs

F&/vr

Fot/kWhr

Option Ret:
LAELL

Year: 1990

2.10
131670

0
10.82
21.4%8

0

2146400
100820

I17220

4780
12
5736
3180
4
12720
4730
2
460
&E370

12740

92280
21220
1056070
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Heilborn Engineering Fte. Ltd. Option Ref:
LAEL 1

Year: 1990

Labasa Power Plant Evaluation

Investment

Foreign Investment Cost

Plant and Machinery foreign Uss 34984600

installation cost foreign uss . - 223000
total foreign investment uss 3723600
exch nge rate F&/US$ 1.10
plart and machinery F$ 4095950
local equipment Fe 225000
installation cost local F#& 225000
inland transport Fg 70000
contingencizs F$ 80000
total power plant F& 4595960
improvements F$ 520000
installation F& ‘ 80000
total Flant and Machinery Fe 5295960

Local Investment Cost

land Fe O
site preparation Fs 25000
) civil works F$ S0000
& pre—aoperational cost : Fé 25000
local investment power plant F# 100000

local investiment Improvements F& FO000

-— ——— ——

total investment F$ 425960

e sevve sy o et oot e vy s By ey stne e o s

Cost per kWhr

cost per unit generated Fet/kWhr 4,173
depreciation 20 years Fet/kWhr 1.693
interest (1/2 vaiue) 11.2% Fct/kWwhr 1.897

o et o gt s v e .t e oo ol M

total cost per kWhr Fot/kWhr 7.76Z

fotal cost of steam turbo-
generated power F&/yr 1247672
total cost of ciesel generation Fé/yr 51518

Total gengrating cost of system- F&/yr 1293150
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Heilborn Engineering Fte. Ltd.

Labasa FPower Plant Evaluation

Production Cost Calculation

AT FSC major improved plant
operating cost
generating cost
AT FEC integrated power plant
fuel cost:
cost of bagesse
cost of sawmill waste
cost of logging waste
fuzl cost of bagasse
fuel! cost of sawmill waste
fuel cost of logging waste

total fuel cost

pareonnel cost:
cost of 1 operator
number of operators
cost of operators
cost of 1 unskilled labourer
number of unekilled labourers
cost of unskilled labour
cost of 1 loader operator
number of loader operators
cost of loader operators
cost of 1 statef
number of staff
cost of staff

total personnel cost

overhead cost
maintenance, repaire etc
total production cost at FGBC

cost per unit generated

Fct/klhr
F&/yr

F¢/ton
F$/ton
F&/ton
F&/yr
F‘-%./yr'
F&/yr

F&/vyr

F&/7mths

F$/7mths
F&/7mths

F$/7mths
F$/7mthe

F&/7mths
F&/7mths

F$/7mths
F$/7mthe
F/7mthe
F¢/7mths

F&/yr

Fet/kWhr

Option Ref:
LABL1

Year: 1995

2.11%
146751

O
12.54
24.87
38.00

00960
163954

464952

5940
12
66480
I690
4
14769

=Ty
o953

~>

11060
7380

107060

24600
122990
866353
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Heilborn Engineering Fte. Ltd.

! abasa Fower FPlant Evaluation

Inveztment

‘lant and Machinery foreign
installation cost foreign

total foreign invesiment

excharge rate ‘
piant and machineary
local equipment
installation cost local
inland transport
indigenous

zotal power plant investment
improvements
installation

total Flant and Machinery

Local Investment Cost

land

zite preparation

civil works

pre -operational cost

total

local investment

total investment

Cost per kbhr
cost per unit generated
depreciation 20 yeareg
intersst (1/2 values)

s oo
il.2%

totsl cost per kiWhe

total cozt of steam turbo-
generated power

total cost of diessel generation

Total generating cost of system

uss
uss

Uss

F&/US%
Fs$
%
Fs
F&
s
F&
F&
Fé

F&

F$
F&
F$
F$
Fs

Fs

Fct /kWhr
Fot/kWhr
Fct/kuwhr
Fct/kWhr
rF&/hr
F&/yr

F&/yr

3498600
225000

37234600

1.10
4095960
225000
22500¢
70000
80000

AHISFE60
S20000
80000

5295950

0
IS000
70000
25000

130000

S425950

- e e e s S i i o i i W S o O

2411

et e s e i S > o Y O =

P e L




-

2 @b

T A &

Farit

oD

ade. v

oA e e v b

teilborn Engineering Pte. Ltd.

i_abasa Fower Flant Evaluation

Procduction Cost Calculation

8T FSC major improved plant
pperating cost
generating cost
AT FSC integrated power plant
fuel cost:

cost
cost
cost
fuel
fuel
fuel

of bagasse

of sawmill waste

of logging waste

cost of bagasse

cost of sawmill waste
cost of logging waste

total fuel cost

persomel cost:
cost of 1 operator
numbar of operators
cost of operators
cost of 1 unskilled labourer
number of unskilled labourers
cost of unskilled labour
cost of 1 loader operator
riumber of lcader operators
cost of loader operators
cost of 1 staff
rumber of staff
cost of staff

total personnel cost

overhead cost
maintenance, repairs etc
total production cost at FSC

cost per unit generated

Fet/kWhr
F&/yr

F/ton
Fs/ton
Fs/ton
F$/yr
F$/yr‘
F&/yr

F&/yr

Fs/7mths

F$/7mths
F&/7mths

F&/7mths
F&/7mths

F&/7mths
F&/7mths

Fs/7mths
F&/7mths
F&/7mthe
F&/7mths
F$/yr

Fct/kWhr

Option Ref:
LAE1L

Year: 2000

2 MY

- A

153010

0

14.54

28.8Z%

O

- 348960
401937

750897

6420
12
77040
4280
4
17120
6420

2

12840
BS60

17120
124120
28520
142580
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Heilborn Engineering Pte. iLtd.

iLabasa Power Flant Evaluation

Investment

Investment Cost

Foreign

Plant and Machinery foreign
installation cost foreign

total foreign investment

exchange rate

plant and machinery
local eguipment
irstallation cost local
inland transport
indigenous

total power plant invest.
improvements
installation

total Plant and Machinery

Local Investment Cost

1and
zite preparation
civil workse

pre-operational cost
total local investment

total investment

Cost per kWhr

e e oo PSP i U st Y P e 1o (B S SRS S S it e M e e ety P S okt (B0 GURR SMNG UMY Y STV

cost per unit generated
depreciation 20 years
interest (1/2 value) 11.2%
total coszt per kéhr

total cost of steam turbe-
generated power
total caost of diesel generation

Total generating cost of zystem

nmmmmT
1% R an

UBLLL
L

n
L

Fs
Fé
Fe
Fe
Fé

Fé

Fot/kWhr
Fot/lldhr
Fot /kwhr
Fot /e
&/

Fé/yr

F $ / Vi a8

Jpition Ret:
LARI1

Year: 2000

3478500
225000

1.10
4093960
225000
223000
70000
80000

4495960
520000
80000

5295960

0
IS000
70000
25000

v " s s S o S et 0T ot S e s M
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1.152
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Heilborn Engineering Pte. Ltd. Option Ref:
LARIE

Year: 1990

t sbasa Power Plant Evaluation

Production Cost Calculation

AT Independent Power Plant
fuel cost:

cost of bagasse FE/ton 1,30
cost of sawmill waste F$/ton 12.82
cost of logging waste F#/ton £1.45
cast of forest thinnings F$/ton 32.78
fuel cost of bagasse Fx/vyr _ 10000 -
fuel cost of sawmill waste F$/yr ! 216400
fuel cost of logging waste FE/yr 187488
fuel cost of forest thinnings F$/yr 1641469
total fuel cost F&/yr 578287
personnel cost:
cost of 1 operator F&/yr 8180
number of operators 12
cost of operators F&/yr 28160
cost of 1 unskilled labourer F$/yr 54569
number of unskilled labourers 4
cost of unskilled labour F$/yr 21840
cost of 1 loader operator F&/yr 8100
number of loader operators 2
cost of cat cperators F&$/yr 16200
cost of 1 staff F&/yr 10900
number of staff 2
cost cof staff F&/vyr 21800
total personnel cost F&/yr 188000
overhead cost F&/yr 31830
maintenance, repairs etc F&/yr 127910
total production cost F&/yr PITIIT
cost per unit generated Fet/kWhr 6.978



Heiiborn Engineering Fte. Ltd. Option Ref:
LARTE

Year: 19720

Labasa Fower FPlant Evaluation

Irvestment

Foreign Investment Cost

Flant and Machinery foreign Uss 4840000
installation cost foreign ucs 820000
taotal foreign investment uss 5660000
exchange rate F$/USS 1.1¢
plant and machinery : Fs 6226000
installation cost local F& 3835000
total Plant and Machinery Fe& 6&1 1000

Local Investmert Cost

land Fe <
site preparation F4é SO00D
civil works Fe 100000
pre-gperational cost Fe SO000
total local investment F¢ 200000
total investment Fé 681 1000

NI ST ST IRIm I I AR IR

Cost per kWhr

o o~ e I e o S St ot e T e oo S e e e o o O SuS NS AR it S Mo sl A B EEY ST S

production cost Foct/kbhr
deprcciation 20 years Fot/kbhe
interest (1/2 value) 11.2% . Fot/kWhr
total cost per kblhr Fot /kihr

total cost of steam turbo-

generated power : F&/yr 1979542
toctal cost of dissel generation F$/yr 101105
Totel gernsrating cost of system FE/yr 2040747
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Heilborn Engineering Pte. Ltd.

i.abasa Fower Flant Evaluation

Production Cost Calculation

AT Independent Power Flant
fuel cost:
cost of bagasse
cost of sawmill waste
cost of logging waste
cost of forest thimmings
fuel cost of bagasse
fuel cost of sawmill waste
fuel cost of logging waste
fuel coust of forest thinngs

‘total fuel cost

personnel cost:
cost of 1 operator
number of operators
cost of operators
cost of 1 unskilled labourer
number of unskilled labourers
cast of unskilled labour
cost of 1 loader cperator
number of locader operators
cost of cat operators
cost of 1 staff
number of staff
cost of staff

total personnel cost
overhead cost
maintznance, repairs etc

total production cost

cast per unit generated

Fg/+ton
F$/ton
F¢/ton
F$/ton
F&/yr
F&/yr
Fs/yr
F&/yr

F&/yr

F&/yr

5/ yr
F&/yr

F$/yr
F&/yr

F&/yr
Fs$/yr

F&/yr
Fd/yr
F$/yr
F&/yr

F&/yr

Fct/kWhr

Option Ref:
LABTE

Year: 199%

1.16
12.54
24.87
I8.00
11600

300960
298440

-
121324

73232

2340
12
118080
6330
4
25320
90

2
18780
12630

~

235260

187440
36900
159890
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Heilborn Engineering Pte.

Labkas=a Fower Flant Evaluation

l.td.

Investmant

Foreign Investment Cost

Pilant and Machinery foreign
installation cost foreign

total foreign investment
exchange rate

plant and machinery
installation cost local
total Flant and Machinery

Local lnvestment Cost

USs
uss

Uss
F&/US%

F3
F$

Fs

e o e s

land

site preparation
civil works
pre-cperational cost

total local investment

total investment

Cost per kiwhr

production cost
depreziation 20 vyears
interest (172 value) 11.2%
total cost per kWhr

+otal cost of stzam turbo-
generated power

total cost of diesel generation

Total generating cost of system

F$
Fs
F$
Fé
Fs

Fé

Fct/kWhr
Fet /by
Fot/ikWhr
Fct /kijhe-
Fg/yr
F&/yr

F$&/vr

Option Ref:
LABZE

Year: 1993

4840000
820000

56560000

‘1.10
&226000
85000

6611000

0
S0000
100000
S0000

200000

4811000

v e v ooy vy oo vy e oz v ey g e e s

2104156
128474

2232675
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'I Heilborn Engineering Pte. Ltd. Option Ref:
LARZE
. Year: 2000
' Labasa Fawer Flant Evaluation
Froduction Cost Calculation
. AT Independent FPower Plant
fuel cost:
cost of bagasse F$/ton . 35
cost of sawmill waste F$/ton 14.54
cost of logging waste F$/ton 28.83
cost of forest thinnings Fs/ton 45,37
fuel cost of bagasse Fg/yr 13500
! fuel cost of sawmill waste FE€/yr Z489460
fuel cost of logging waste F$&./yr 432450
' fuel cost of forest thinnings F$/yr 21085
total fuel cost F&/yr 1115995
. personnel cost: i
cost of 1 operator F$/yr 10990
number of operators . 12
' cost of operatore F&/yr 131880
cost of 1 unskilled labourer F$/yr 7340
number of unskilled labourers 4
cost of unskilled labour F&/yr 29260
cost of 1 loader operator F&/vyr 10890
number of loader operators 2
cost of cat operators F&/yr 21789
l cost of 1 staftf F$/yr 14650
number of staff 2
cost of staff F&/yr 22300
'“ total personnel cost F&/yr 212720
overhead cost F$/yr 42780
' maintenance, repairs etc F&/vr 1857560
totel production cost F&/yr 1956455
' cest per unit generated Fct/kWhr 7.255
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Heilborn Engineering Fte. Ltd.

Labasa FPower Flant Evaluation

investment

Fareign Investment Cast

Flant and Machinery foreign uss
installation cost foreign USs
total foreign investment (R13 7
exchange rate F$/US5%
plant and machinery Fs
ingtallation cost local Fe&

total Flant and Machinery F$

Local Investment Cost

land | F&

site preparation . Fs

civil works F$
pre—operational cost . F$

total local investment Fs

totsal investment Fe&

Cozt per kWhr

production cost Fct/kWhr
depreciation 20 years Fot/kWhr

interest (1/2. value) 11.2% Fot/kWnr
total cost per kihr Fot /kbihr
total cost of steam turbo-

generated power F&/yr
total cost of diesel generation F$/yr
Total generating cost of system F$/yr

Opticon Ref:
LARIS

Year: 2000

4840000
820000~

660000

s 1.10
6226000
385000

6611000

O
S0000
100000
S0000

200000

6811000

— " —— — — " S~ " o i G S o S




Heilborn Engineering Fte. Ltd. Option Retf:
LARZSE

Year: 1990

Labasa Fower Fiant Evaluation

Production Lozt Calculation

AT Independent Fower FPlant
fuel cost:

cost of bagasse F:/ton 1.00
cost of sawmill waste FE/ton 10.82
cost of logging waste Fe/ton 21.45
cost of forest thinnings F&/ton 32.78
fuel cost of bagasse E/yr 10000
fuel cost of sawmill waste F&/vyr 216400
fuel cost of logaing waste F&yr : 187688
fuel cost of forest thinnings F$/yr 2978%
total fuel cost FE/yr Q447373
personnel cost: .
cost of 1 operator F& yr 2180
number of operators 12
cost of operators F&/vyr 8160
cost of 1 unskilled labourer Fs/yr 54690
number of unskilled labourers 4
caost of unskilled labour F&/vr 21840
cost of 1 loxder operater F&/yr 8100
number of loader operatorcs 2
cozt of cat operators FE/yr 16200
cost of 1 staff F&/yr 10900
numizer of steff 2
cost of staff F&/vyr 21800
total perscnnel cost F&/yr 158000
cverhead cost - VA 31830
maintenance, regairs otc F&/yr 137910
total production cost F&/yr 771613
cost per unit genersted Fot/kWh 5.909
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Heilborn Engineering Fte. Ltd.

Labasa Power FPlant Evaluation

Investmant

Foreign Investment Cost

Plant and Machinery foreign uss
installation cost foreign’ UsSs$
totzal foreign investment uses
exchange rate F$/U'6%
plant and machinery Fz
installation cost local F&
total Plant and Machinery F4

Local Investment Cost

land F&
site preparcstion F&
civil works F&%
pre—operational cost Fg
total local investment Fé
total investment F%

Cost per kuWhr

- o v e+ T o (- S " " S o - ot P T 3 Tl B0 b S e D S S S " S "

production cost Fot /bbb
depreciation 20 vears Fot /bW
interest (i1/2 value) 11.2% Fot /kkhr
total cost per kWhr Fot /khr

total cost of steam turbo-—
generated power F&/yr
total cost of diesel generatiocn F&/yr

Total generating cost of system F&/yr

Option Ref:
LAR3S

Year: 1970

4400000
740000

3140000

1.10
5654000
352000

&DDH000

0
0000
100000
SO000

.....
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Heilborn Engineering Fte. Ltd.

Labasa Fower Plant Evaluation

Froduction Cost Calculation

4T Independent Fower Flant
Tuel cost:
cost of bhacasse
cest of sawmill waste
cost of logging waste
cost of farest thinnings
fuel cost of bagasse
fuel cost of sawmill waste
fuel cost of logging waste
fuel cost of faorest thinnings

rt

otal fuel cost

/1]

o

erconnel cost:
cost of 1 operator

number of oper-ators

cost of operators

cost of 1 unskilled labourer
number of unskilled lzbourers
cost of uncskilled 1abour

coset of 1 loader operator
rnunber of loader operators
cost pf cat operators

cost of 1 sta+tf

rnuember of staff

cost of statf

total personnesl cest
overhesd cost
cainterance, repairs etc

totzl production cost

cost per unit generated

F&/ton
Fs/ton
Fe/ton
F/ton
F/yr
FE&/vyr
Fe/yr
F&/yr

F&/vir

F$f”‘)"r

F&/yr
FE/yr

F';/"y'i"
Fé/yr

Fe/yr
F&/yr

F£/vyr
FE/yr
F 73“ ii. ‘:,"' j

Fg/lyr

e s
T§/yr

Fotkhr

Option Ref:
LARZS

Year: 19935

1.16
12.54
24.87
38.00
11600

TDGE
275488
O

588048

2840
12
118080
&33O

4
2ET2(¢

QIR0




Heilborn Engineering Pte. Ltd. Option Retf:
LARTS

Year: 1995

Lahasa Power Plant Evaluation

Investment

Foreign Investment Cost

Plant and Machinery foreign uss 4400000
installation cost foreign st 740000
total foreign investment uss 5140000
enchange rate F$&./USF 1.10
plant and machinery Fs$ 5694000
incstallation cost local Fg 352000
total Plant and Machinery Fe ’ 6006000

Local Investment Cost

land Fs 0
site preparation F$ S0000
civil works cs 100000
pre-operational cost F% 50000
total local investment F$ 200000
total investment F¢ 6206000

Cost per kWhr

production cost Fot/kihr $.702
depreciation 20 years Fet/kbhr 1.82
interest (1/2 value) 11.2% Fot/kvhr 2.0328
total cost per kWhr Fct/kWhr ?.560
+total cost of steam turbo-

genersted power F$/yr 1869120
total cost of diesel generation F$/yr 158821

Total generating cost of system F&/yr 2024641

e s e ey e e g e e s i




Heilborn Engineering Fte. Ltd. Option Ref:
LARZS

Year: 2000

t abasa Fower Flant Evaluation

Froduction Cost Calculation

&7 Independent Fower Flant

fuel cost:
cost of bagasse Fe/ton 1.35
cost of sawmill waste F&/ton 14.54
cost of logging waste Fs/ton . 28.83
cost of forest thinnings F$/ton 45.37
fuel cost of bagasse F$/yr 1350¢C
fuel cost of sawmill waste F&/yr 3489690
fusl cost of logging waste F&/yr 432450
fuel cost of forest thinnings F$/yr 71149

total fuel cost F$/yr 866059

o
personnel cost: :
cost of 1 operator FE/yr 10990
. number of operators ’ i2
cost of operators ESyr 131880
cost of 1 unskilled labourer F$/vr 7340
' number of uanskilled labourers 4
cozt of unskilled labour Fg/yr 29360
cost of 1 locader opersator F$/yr 10890
numbher of lcoader operators 2
' coet of cat operators C%/yr 21780
cost of 1 staff Fe/yr 144650
. number of staff 2
FF cost of staff F&/yr 29300

-

total personnel cost Fs/yr 212320
overhead cost FE/yr 42780
maintenance, repairs stc F&/vr 1388360

total production cost F&/yr 1306519

cost per unit generated Fct/kWhr 6.444
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Heilborn Engineering Pte. Ltd.

lLabasa Fower

Flant Evaluation

Investment

Foreian Investment Cost

Plant and Machinery foreign
installation cost foreign

totzl foreign investmen=
exchange rate

plant and machinery
installation cost local

total Plant and Machinery

Local Investment 6ost

land
site preparation
civil works

pre-cperational cost

total local investment

total investment

Cost per kuWhr

proguction cost
depreciation Z0 yearses
interest (1/2 value) 11.2%

total cost per kbhr
total cast of steam turbo-

generated power

total cost of diesel generation

Total generating cost of system

uss
uS#
uss

F& /U5
F$

Fs$

F¢

&
-3

Fs
Fs
F$
Fs

F$

Fet /kbinr
Foct/kihr
Fet /kdhr
Foct/kWhr
F$/yr
F§ /I "f'r

Fs/vr

Cption Ref:
LABZé

Year: 2000

4400000
740000

5140000

1.10
S6354000
352000

6006000

0
50000
1002000
S0000

200000
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IZ::EZ:ZI:} minof improvements
n oA EE ) 30 uW integrated + major improvements

(LA 9% ]

/LA ] . -
y P2 777777 s [ 35 MW integrated + major improvements

L LA 1999 ]

as :I‘I[‘ al G b @&

36 3 1] 3,0 MW independent
Y IV IIIIS4AIER ]
2000 ]
33 995 - 3,5 MW independent
K J

DIESEL
77777777777 77777 T T A AR generation

cost

L v L ¥ ¥ v LB J L

LA | | ’ LE J
Fct/kWh 2 3 4 5 6 7 8 9 W N R B W%

'/ / A = fuel, personal and maintenance cost

- eé;lll -l . illll -l .l1§§) an G

= capital cost
FIN - LABASA POWER STUDY . HEILBORN

‘ Unit = cost ENGINEERING PTE LTD
. 1 JALAN SEAVEEW, SINGAPORE 1543
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ANNEX H

TABLE OF CONTENTS

1. Evaluation of Power Oeneration and Raw
Material Requirements for Recommended
Option Ref. LAB11 for the Years 1988 - 2000.




Heilborn Engineering Pte. Ltd. Option Ref:
LAB11

Year: 1988

lLabasa Fower Plant Evaluations

FSC Integrated Power Plant, 3.0 MW, p=30 bar, t=400 C
FSC supply €rom plant with major improvements
FEA diesel supplementary supply

e

Technical Balance

power demand kWhr /yr 14900000
power supply by FSC ' kWhr /yr 5996000
power supply by Diesel genset kWhr/yr 435000
power generation power plant kWhr/yr 84469000
power peak load output’ kW ’ _ 3000
- block efficiency 0,210
own consumption 0.100
plant efficiency ‘ 0.189
operating hours per year hr/yr 5210
load factor 0.542
part load factor 0,695
part load efficiency . 0,131
fuel heat demand kJ/yr 232167976488
ea cal. value bagasse kd/kg 7574
cal. value sawmill waste kJd/kg 10500
cal. value logging waste kd/kg 8372
available bagasse ton/yr 0
heat supply bagasse kJ/yr 0
heat demand other fuel kd/yr 232167976488
available sawmill waste ton/yr 18400
heat supply sawmill waste kd/yr 193200000000
heat demand other fuel kd/yr 28967976488
logging waste demand ton/yr 4655




® o i) ®

Heilborn Engineering Pte. Ltd. Option Ref:
LABR11

Year: 1989

Labasa Power Plant Evaluations

FSC Integrated Fower Flant, 3.0 MW, p=30 bar, t=400 C
FSC supply from plant with major improvements
FEA diecel! supplementary supply

Technical Balance

power demand kWhr /yr 135630000
power supply by FSC kWhr /yr . 6133000
power supply by Diesel genset kWhr/yr 435000
power generation power plant kWhr/yr F062000
power peak load output kW _ 3000
block efficiency 0.210
own consumption - 0.100
plant efficiency 0.189
operating hours per year hr/yr 5210
load factor 0.5890
part load factor 0.719
part load efficiency . 0.136
fuel heat demand kJ/yr 240019024597
cal. value bagasse kJ/kg 7574
cal. value sawmill waste ltd/ kg 10500
cal., value logging waste kJ/kg 372
available bagasse ton/yr 0
heat supply bagasse kd/yr 0
heat demand other fuel kd/yr 240019024597
available sawmill waste ton/yr 19200
heat supply sawmill waste kkd/yr 201600000000
heat demand other fuel kd/yr 38419024397
logging waste demand ton/yr 4589




Heilborn Engineering Pte. Ltd. Option Ref:
LABR11

Year: 1990

lLabasa Power Plant Evaluations

FSC Integrated Power Plant, 3.0 MW, p=30 bar, t=400 C
FSC supply from plant with major improvements
FEA diesel supplementary supply:

‘ Technical Baiance .
power demand ’ kWhr /yr 16500000
power supply by FSC kWhr /yr 6270000
power supply by Diesel genset kWhr /yr 480000
power generatitr, ower plant kWhr /yr 7350000
power peak load output kW 3000
block efficiency 0.210
own consumption . 0.100
plant efficiency 0.189
operating hours per year hr/yr 5210
load factor 0.624
part load factor 0.745
part load efficiency 0.141
fuel heat demand kd/yr 249350322672
cal.' value bagasse kd/kg 7574
cal. value sawmill waste kd/kg 10500
cal. value logging waste kd/kg 8372
‘ available bagasse ton/yr 0 |
heat supply bagasse kd/yr 0
heat demand other fuel kd/yr 249350322672
available sawmill waste ton/yr . 20000
heat supply sawmill waste kJ/yr 210000000000
heat demand other fuel kJ/yr _ 393IS03IT22672
logging waste demand ton/yr 4700




Heilborn Engineering Pte. Ltd. Option Ref:
LAB11

year: 199;

Labasa Faower Flant Evaluations

FSC Integrated Power Plant, 3.0 MW, p=30 bar, t=400 C

FSC supply from plant with major improvements
FEA diesel supplementary supply

Technical Balance

power demand kWhr /yr 17400000
power supply by FSC kWhr /vr 6407000
power supply by Diesel genset kihr/yr 203000
power generation power plant kWhr/yr 10488000
power peak load output kW ' 3000
block efficiency 0.210
own consumption’ 0. 100
plant efficiency 0.189
operating houre per year hr/yr o328
load factor v 0.5656
part load factor 0.762
part load efficiency 0.144
fuel heat demand kJ/yr 262138536074
cal. value bagasse kd/kg ' 7574
cal. value sawmill waste kJ/kg 10500
cal. value logging waste kJ/kg 372
available bagasse ton/yr 0
heat supply bagasse kd/yr 0
heat demand other fuel I/ yr 2621738536074
available sawmill waste ton/yr 20800
heat supply sawmill waste kd/yr 218400000000
heat demand other fuel kd/yr 47738536074
logging waste demand ton/yr 5224
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Heilborn Engineering Fte. Ltd. Option Ref:
LAB11

Year=.1992

Labasa Power Flant Evaluations

FSC Integrated Fower Plant, 3.0 MW, p=30 bar, t=400 C
FSC supply from plant with major improvements
FEA diesel supplementary supply

Technical Balance

power demand kWhr /yr 13250000
power supply by FSC kWhr /yr 6544000
power supply by Diesel genset kWhr/yr 550000
power generation power plant kWhr/yr 111560090
power peak load output kW 3000
block efficiency . 0.210
own consumption 0.100
plant efficiency 0.189
operating hours per year hr /yr 5415
load factor 0.687
part load factor 0.777
part load efficiency 0.147
fuel heat demand kd/yr 273360715288
cal. value bagasse kd/kg 7574
cal. value sawmill waste kd/kg 10500
cal. value logging waste kJ/kg 8372
available bagaszse ton/yr 15
heat supply bagasse kJ/yr 18
heat demand other fuel kd/yr 273760715288
available sawmill waste ton/yr 21600
heat supply sawmill waste kJ/yr 226800000000
heat demand other fuel kd/yr 46560715288
logging waste demand ton/yr 59961




Heilborn Engineering FPte. Ltd. Option Ref:
LAB11

Year: 1993

l.abasa Power Plant Evaluations

' . FSC Integrated Power Plant, 3.0 MW, p=30 bar, t=400 C
FSC supply from plant with major improvements
FEA diesel supplementary supply

Technical Balance

i3 .

' pcmer‘l demand kWhr/yr 19200000

power supply by FSC kWhr /yr 6681000

: . power supply by Diesel genset kWhr/yr 615000

power generation power plant kWhr/yr 11904000

power peak load output kW . 3000

' block efficiency - 0.210

own consumption 0.100

plant efficiency . 0.189
operating hours per year hr/yr 5512

l load factor 0.720

part load factor ; : 0.793

part load efficiency 0.150

. fuel heat demand kd/yr 285997286463

cal. value bagasse kd/kg 7574

cal., value sawmill waste kJd/ kg 10500

" cal. value logging waste kdJ/kg 8372

available bagasse ton/yr 0

heat supply bagasse kd/yr 0

' heat demand other fuel kdJ/yr 285997286463

avaiiable sawmill waste ton/yr 22400

heat supply sawmill waste kd/yr 235200000000

. ' heat demand other fuel kd/yr 50797286463

logging waste demand ton/yr 6068
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Heilborn Engineering Pte. Ltd. Option Ref:
LAB1}

Year: 1994

Labasa Power Plant Evaluations

FSC Integrated Power Plant, 3.0 MW, p=30 bar, t=400 C
FSC supply from plant with major improvements
FEA diesel supplementary supply

- —

Technical Balance

power demand kWhr /yr 20100000

power supply by FSC kWhr /yr 6£818000
power supply by Diesel genset kWhr/yr 730000
power generation power plant kWhr /yr 12552000
power peak load output kW 3000
block efficiency _ 0.210
own consumption 0.100
plant efficiency 0.189
operating hours per year hr/yr 5395
load factor . . 0.748
part load factor . 0,805
part load efficiency 0,132
fuel heat demand kJ/yr 296978968997
cal. value bagasse kd/kg . 7574
cal. value sawmill waste kJd/kg 10500
cal. value logging waste kd/kg 8372
available bagasse ton/yr 0
heat supply bagasse kd/yr 8]
heat demand other fuel kd/yr 296978968997
available sawmill waste ton/yr 23200
heat supply sawmill waste kJ/yr 243600000000
heat demand other fuel kJ/yr 53378968997

logging waste demand ton/yr &Z76
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Heilborn Engineering Pte. Ltd. Option Ref:
LAB11

Year: 1995

i abasa Power Plant Evaluations

F5C Integrated FPower FPlant, 3.0 MW, p=30 bar, t=400 C
FSC supply from plant with major improvements
FEA diesel supplementary supply

Technical Balance

power demand kWhr /yr 21000000
power supply by FSC kWhr /yr 6735000 -
power supply by Diesel genset kiWhr /yr 861000
power generation power plant kWhr /yr 13184000
power peak load output kW 3000
block efficiency 0.210
own consumption 0.100
plant efficiency 0.189
operating hours per year hr/yr 5650
load factor 0.778
part load factor 0.817
part load efficiency ' 0.15%
fuel heat demand kJ/yr 307192015332
cal. value bagasse kdJ/kg 7574
cal. value sawmill waste kd/kg 10500
cal. value logging waste kd/kg 8372
available bagasse ton/yr 0
heat supply bagasse kd/yr 0
heat demand other fuel kd/yr 307192015332
available sawmill waste ton/yr 24000
heat suppiy sawmill waste kd/yr 252000000000
heat demand other fuel kJ/yr S5192015332

logging waste demand ‘ ton/yr ES592




Heilborn Engineering Pte. Ltd. Option Ref:
LAB11

Year: 1996

lLabasa Power FPlant Evaluations

FSC Integrated Power Plant, 3.0 MW, p=30 bar, t=400 C
‘FSC supply from plant with major improvements
FEA diesel supplementary supply

Technical Balance e
bl 3

power demand kWhr /yr 22000000
power supply by FSC kWhr /yr 6955000
power supply by Diesel genset kWhr/yr 1050000
power generation power plant. kWhr/yr 13995000
power peak load output kW 3000
black efficiency 0. 210
own consumption 0.100
plant efficiency 0.-189
operating hours per year hr/yr 5805
load factor 0.804
part load factor 0.828
part load efficiency 0.156
fuel heat demand kd/yr 322101252605
cal. value bagasse . kd/kg 7574
cal. value sawmill waste kd/kg 10500
cal. value logging waste kd/kg : 8372
available bagasse . ton/yr 0
heat supply bagasse kd/yr 0
heat demand other fuel kd/yr 222101252605
available sawmill waste ton/yr 24000
heat supply sawmill waste <+ kd/yr 252000000000
heat demand other fuel kd/yr 70101252605

logging waste demand ton/yr 8373
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Heilborn Engineering Pte. Ltd. Option Ref:
LAB11

Year: 1997

Labasa FPower Plant Eva..ations

FSC Integrated Power Plant, 3.0 MW, p=30 bar, t=400 C
FSC supply from plant with major improvements
FEA diesel supplementary supply

Technical Balance

power demand kWhr/yr 23000000
power supply by FSC kWhr /yr 6955000
power supply by Diesel genset kWhr/yr 1270000 .
power generation power plant kWhr/yr 147735000
power peak load output kW 3000
block efficiency 0.210
own consumption 0. 100
plant efficiency - 0.189
operating hours per year hr/yr 5934
load factor - 0.830
part load factor 0.837
part load efficiency 0.158
fuel heat demand kd/yr 3360584570932
cal. value bagasse kd/kg 7574
cal. value sawmill waste kJ/kg 10500
cal. valve logging waste kd/kg 8372
available bagasse ton/yr 0
heat supply bagasse kd/yr 0
heat demand other fuel kJ/yr 336058457093
available sawmill waste ton/yr . 24000
heat supply sawmill waste kd/yr 252000000000
heat demand other fuel - kd/yr 84058457093
logging waste demand ton/yr 10040
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Heilborn Engineering Pte. Ltd.

Labasa Power Plant Evaluations

Option Ref:
LARL1

Year: 1998

FSC Integrated Power Plant, 3.0 MW, p=30 bar, t=400 C
FSC supply from plant with major improvements
FEA diesel supplementary supply

Technical Balance

power demand
power supply by FSC
power supply by Diesel genset

power generation power plant
power peak load output
block efficiency

own consumption

plant efficiency
operating hours per year
1nad factor

part load factor

part load efficiency
fuel heat demand

cal. value bagasse

cal. value sawmill waste
cal. value logging waste
available bagasse

heat supply bagasse

heat demand other fuel
available sawmill waste
heat supply sawmill waste

heat demand other fuel
logging waste demand

kWhr /yr
kWhr /yr
kWhr /yr

kWhr /yr
kW

hr/yr

kd/yr
kd/ kg
kJ/kg
kd/kg
ton/yr
kJ/yr

kJ/yr
ton/yr
kd/yr

kd/yr
ton/yr

24000000
6955000
1560000

15485000
3000
0.210
0.100
0.189
5973
0.864

0. 850
0.161
347198189732
7574
10500
8372

0

0

347198189732
24000
252000000000

951981879732
11371




Heilborn Engineering Pte. Ltd. Option Ref:
LAB11

Year: 1999

Labasa Fower FPlant Evaluations

FSC Integrated Power Plant, 3.0 MW, p=30C bar, t=400 C
FSC supply from plant with major improvements
FEA diesel supplementary supply

Technical Balance

power demand kWhr /7yr 25000000
power supply by FSC kWhr /yr 69SS000
power supply by Diesel genset kWhr/yr 1230000
power generation power plant kihr/yr 16115000
power peak load output ki 3000
block efficiency 0.210
own consumption 0.100
plant efficiency : 0.18%9
operating hours per year hr/yr 6158
load factor 0.872
- part load factor 0.852
part load efficiency 0.1561
fuel heat demand kd/yr 360150454829
cal. value bagasse kd/kg 7574
cal. value sawmill waste kd/kg 10500
cal. value logging waste kJ/7kg 8372
available bagasse ton/yr 0
heat supply bagasse kd/yr O
heat demand other fuel kJ/yr 360150454829
available sawmill waste ton/yr 24000
heat supply sawmill waste kJ/yr 252000000000
heat demand other fuel kd/yr 108150454829
logging waste demand ton/yr 12918




Heilborn Engineering Pte. Ltd.

Labasa Power Plant Evaluations

Option Ref:
LAR11

Year: 2000

FSC Integrated Power FPlant, 3.0 MW, p=30 bar, t=400 C
FSC supply from plant with major improvements

FEA diesel supplementary supply

Technical Balance

power demand
power supply by FSC
power supply by Diesel genset

power generation power plant
power peak load output
block efficiency

own consumption

plant efficiency
operating hours per year
load factor

part load factor

part load efficiency
fuel heat demand

cal. value bagasse

cal. value sawmill waste
cal. value logging waste
available bagasse

heat supply bagasse

heat demand other fuel
available sawmill waste
heat supply sawmill waste

heat demand other fuel
logging waste demand

kWhr /yr
kWhr /yr
kWhr /yr

kWhr /yr
ki

hr/yr

kd/yr
kd/kg
kJd/kg
kJ/kg

“ton/yr

kd/yr

kJ/yr
ton/yr
kJ/yr

kJ/yr
ton/yr

256000000
6935000
2444000

16601000
3000
0.210
0.100
0.189
6230
0.888
0.858
0.162
368719365308
7574
10500
a372

0

0

368719365308
24000
252000000000

116719363308
13942
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[

Demand and Supplies Curve .
Source: Heilborn

2. Availabilitu and Demand of Fuel Waste
Source: Heilborn

3. Load Diagram
Source: Heilborn

4. Minimum Supply by Diesel Power Plant
Source: Heilborn

5. 8ingle Line Diagram
Source: Heilborn
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i. Proposed Layout Plan
(Alternatives 1 & II)

2.  Fuel Handling Diagram
Source: Heilborn
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1. Steam Balance Diagram
Source: Heilborn
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1. Diagram of Operating Hours of New
Power Plant during Crushing Time.
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1. Basic Specifications of Machinery and
Equipment
Source: Various Machinery Manufacturers .




The basic specifications provided in the following pages. have
been prepared as a possible basis for tendering.

To provide for a fair tender, these specifications have been
prepared such that no techniralities included. are favouring any
particular manuvfacturer(s).

The specifications have been drawn up after close study of the
technical parameters of several manufacturers, and relating these
to the project. We list below., names of several manuvfacturers
whom we had consulted, in order to arrive at our budgetary
machinery prices and technical specifications:

1. Steam boiler Gebrueder Weiss
Standard Kessel
Yoshimine
Takuma

2. Turbo-set with condenser Bloem & Voess
AEC Kanis
Siemens

3. Cooling water supply system Dango & Dienenthal
Allweiker
Sulser Weise

4 Piping and insulation Kraftanlagen
' Krupp
5. Fuel chipper Kloeckner
Maier
Weiss
6. Bridge crane Mannesman Demag
7. Demineralisation plant Hager & Elsaesser
Aqua Chem
8. Electrical plant Elnic
Westinghouse
AEC

Merlin Gerin




Basic Data for a Steam Power Plant
with Net Puwer QOutput of 3,000 KW

1. 0 BOILER PLANT

The following specified boiler is understood to be an
integral part of a power plant run by steam turbine.
Furnace, appropriate purity of steam and the control
characteristic of the 3 components load. pressure and
temperature have to meet all requirements of a steam
turbine driven power plant.

Design:

water tube compact boiler with steam superheater,
economiser, airheater and moving grate for burning of’
bagasse, sawmill waste and logging waste

Technical Data:

capacity of superheated steam 17.0 t/h
temperature of superheated steam 400 deg C
operating steam pressure 30 bar abs
design pressure 32 barg
feed water temperature 105 deg C
flue gas temp. after air heater 180 deg C
Fuel:

bagasse at 45 - 50 7 moisture content,
calorific value of B,500 - 7,500 kJ/kg

sawmill waste consisting of B2 5% chipped slabs and
17. 5% sawdust
average moisture content at 70 %
total calorific valuve at 10,500 kJ/kg

logging waste consists of chipped material (at plant site)
moisture content at 100 7%
calorific value at B372 kJ/kg

Fuel Ratio:
bagasse : sawmill waste : logging waste (t/h in %)
under normal operating conditions, 0% : 80%-60% : 20%-407
(bagasse will normally be fired in the existing plant
after major improvements have been implemented. However,
the new boiler should be able to also burn bagasse if
needed)
designed for bagasse 50 %
sawmill waste 100 7
logging waste 50 7
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Bacsic Data for a Steam Power Piant
with Net Power Gutput of 3,000 KW

1. 0 BOILER PLANT (continoved)

Stack height:

L)
n
3

”
o}

CONDENSING TURBINE GENERATOR SET

r
[y

Condensing turbine

Construction: multi-stage impulse turbine
cil-hydrauvlic speed regulated

Design data: inlet steam at 29. 0 bar abs. /395 deg C

17.0 t/h
extraction at 2.5 bar abs at 100 % 1load
1.7 t/h
exhaust steam 0.1 bar abs. /715. 2 t/h
speed Aprox. 8,000 rpm
gear ratio 8, 000: 1, 500

"
n

Synchronous alternator

Construction: self-regulated brushless three-phase
alternator with electronic voltage
regulation, water cooled

Design data: rated output at 3,330 kW
rated voltage at 6.6 kV
frequency 50 Hz
speed 1,500 rpm

P
©

Water cooled condenser

Construction: tube-bundie heat—-exchanger
with hotwell and
steam ejector for evacuating

Design data: condensation pressure at 0.1 bar abs.
cooling wacer inlet temp. 28 deg C
cooling water outlet temp. 38 deg C
cooling wa*er consumption 850 m3/h
source of cooling water river water
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Gazic Date for & Steam FPcower Flant
with Net Fower Output of 3:.000 RW

A
Y

COOLING WATER SUPPLY EYSTEM
Design:

corling water consumption at

- candenser 850 m3/h
- turbine o0il cooler 25 m3/h
- generator 29 m3/h
- total 900 m3/h

Medium: water from neartr rtiver at FSC plant
(water analysis aveilable at FSC)
temperature at max. 28 deg C

System: us1ng the existing infeed sustem of FSC
separate suction pipzs

suction baskets

cooling water pumps (specified in 4.3)
filter with auvtomatical washing equipment
drlievery pipe DN 400 in plastic or steel

o= M)




Basic Data for a Steam Power Plant
with Net Power Qutput of 3,000 KW

PUMPS
Boiler feed pumps

)
construction: multistage centrifugal type

number: 1 operating pump with electric motor
1 standby pump with steam turbine

medium: demineraiized and degasified boiler feedwater
temperature &. 105 deg C

head: 400 m
capacity: 22 m3/h

Condensate pumps
construction: single stage centrifugal type

number: 1 operating pump electric driven
1 standby pump electric driven

medium: condensate from turbine
temperature at 45 deg C

head: 30m
capacity: 16 m3/h

Cooling water pumps
construction: single stage centrifugal type

number: 1 cperating pump electric driven
1 standby pump elctric driven

medium: river water, max. 28 deg C
head: 12 m
capacity 00 m3/h
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Gur Balance-Diagram dated 3. 7. 86
is attached to show basic figures.

The main basic parameters of pressure, temperature
are as shown therein

The piping sucstem is calculated on useful power
house design.

hp—steam pipe St. 35.8

fittings PN 40 13CrMo44 or
PN &4 &S-C25/C22

lp—steam pipe St. 35 {process line)

fittings PN 10 €5-C25/C22

feedwater pipe St. 35

fittings FN 40 65-C25/C22

condencate pipe 5t. 3%

fittings PN 10 ©65-45

raw water pipe PVC

fittings PN 10

maeke—~up wster pipe stainless steel

coeling water pipe plastic or St 35

fittings PN 2.5

INSULATION:

Insulation material: mineral wceol mats with galvanized
wire netting {(cloth)

Cladding: beth side palvanized iron sheets




Gaszic Data for a Steam Power Flant
with Net Power Cutput of 3,000 KW

& 0

FEEDWATER TANK AND DEGASIFIER

Design:

Singlie—stage cascade degasifier with fellowing operating

data:

capacity: turtine condensaté
make—up water

eXCEeSs pressurTe:

excess temperature:

rest oxigen content:

Feedwater storage tank:

capacity:

with preheating device and

2 chemical desing nozzles

water sample cooler

make~up water level controller

cver—~flow device

safety valve

vacuum breaker

15.2 t/h — 45 deg C
0.5 t/h — 25 deg C
(max. 2.0 t/h)

1.3 bar abs
105 deg C

0. 02 mg/kg

8 0 m3




Eacic Data for a Steam Power Flant
with WNet Power Output of 3,000 KW
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FUEL HANDLING SYSTEM

FUEL SILO

Design:

cylindrical steel plate silo

gross capacity of silo : 1,000 m3
SILO DISCHARGING SCREW

milling discharge screw designed for discharging wet wood
chips with variable speed drive motor

ctapacity max.: 7, 500 kg/h
capacity min.: 2, 500 kg/h
bulk weight of chips: approx. 250 kg/m3

DRUM CHIPPER with horizontal feeding:

chipping width: 450 mm
chipping height: 220 mm
infeed capacity at chip

length of 1iB8-22 mm approx.: 20 m3/h
length of infeed conveyor: 2m

SCRAPER CHAIN CONVEYOR

designed for transport of wet chips and sawdust from
waste wood feeding hopper and drum chipper to the silo

ctapacity approx. : 30 m3/h

length of conveyor: from - 2.0 m to + 20 m (top of silo)
BELT CONVEYOR

designed for transport of fuel from silo to the boiler
capecity approx. . 30 m3/h

length of conveyor approx. : 130 m
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Easic Data for & Steam Power Plant
with Net Power QOutput OF 3,000 KW
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BELT CONVEYOR

designed for transport of bagasse from bagasse sile to

feeding hopper of scraper thain conveyor

capacity approx.:

15 m3/h

length of conveyor approx.: 30 m

BRIDGE CRANE

for instaliation and maintenance of turboset

installed in machine
lifting capacity:
span:

lifting speed:

traveling speed
of hoist:

traveling speed
of crane bridge:

hall
12,500 kg
10 m

& m/7min and 0.6 m/min

4.2 m/min und 8 m/min

& m/min and 24 m/min
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Basic Data for a Steam Power FPlant
with Net Powetr Output OF 3,000 KW

DEMINERALISATION PLANT

designed as double with the following
operating data per line:

max. capacity: 2.0 m3/h
min. capacity: 0.7 m3/h
rest conductivity: ’ 5 micro S/cm

operating capacity between
two regenerations: 100 m3

(raw water analysis was not available during the
preparation of this study. This may however be
obtained from the FSC)

ctonsists of:

cation exchanger
anion exchanger
regeneration plant
flow meter
conductivity meter
circulating pump
neutralisation plant
dosing plants

set of test equipment

A S o LS I
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Basic Data for a Steam Power Plart
with Net Power Output of 3, 000 KW

10. 0 ELECTRICAL PLANT
DESIGN DATA:

Power supply by generator:
power factor of generator:
voltage of generator:
step—-up transformer

for FEA—connection:
step-down transformer

for l.v. main distribution:
auxiliary consumption:
control voltage:

MV MAIN DISTRIBUTION BOARD for:

6.6 kV/11 kV

400 V
330 kW
230 V

~ infeed from
- outgoing to
- outgoing to
- outgoing to

generator

step—up transformer
step—down transformer
factory 6.6 kV busbar

RN

star point connection of generator

rated surge current 63 kA
rated short-time current 29 kA
busbar rated current 630 kA
ambient temperature max. 40 deg C
relative humidity vup to 5 %4
STEP-UP TRANSFORMER:

rated output: 4, 200 kVA
ratio: 6.6/11 kv
rated frequency: 50 cycles
rated impedance: & %

insulation class:
STEP-DOWN TRANSFORMER:

rated output:
ratio:

8/F tropical

1,000 kVA
6. 6/6. 4 kV
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Basic Data for a Steam Power Flant
with Net Power Output of 3:000 KW

e

10. 0 ELECTRICAL PLANT (continued)
GENERATOR CONTROL, PROTECTION AND SYNCHRONIZ ING

control voltage: 230 V A C.
controel voltage for breaker: 110 v D. C.

L. V. POWER PLANT DISTRIBUTION for:

— auxiliary equipment
- start-up

- em.rgency supply

- control equipment

line voltage: 400/230 V
frequency: 90 cycles
control voltage: 230 V
rated current busbars: 2000 A

BATTERY DEVICE:

Nickel-Cadmium Battery 110 vV DC
number of cells: 92
capacity: 20 Ah at 3-hours

discharge
EARTHING:
max. earthing resistance 2 ohms
H. V. POWER DISTRIBUTION TO TRANSMISSION LINE

- infeed from step-up transformer
- outgoing to existing transmission lines

rated voltage: 11 kv
rated surge current 63 kA
rated short—-time current 25 kA
busbar rtated current 630 A




with Net FPower

Output of 3,000 KW

Easic Data for a Steam Power Plant

MEASURING AND CONTROL EQUIPMENT

Process Measurements:

- feed water flouw:
- condensate flow:
- steam flow:

-~ steam pressure:
- steam temp.:
- turbine output:

- power plant net output:

Process Controls

—~ boiler drum level

~ steam pressure

- steam temperature

- excess steam pressure
- feed water tank level
— condenser level

dial, digital counter
dial, digital counter
dial, digital and .
recording counter

dial and recording counter
dial and recording counter
dial, digital counter
dial, digital and
recording counter
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1. Graphic Representation of Unit Generating
Price.
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COMFAR 2.0 - heiibern GebK & Ass. Comp., Rosenheim, FRE ----

o

! yearis} of constructian,
currency conversion rates:
foreign currency
lacal currency
actounting currency:

urrency
srrency

T e b o

Total initial investment duriag construction phase

(e
ns
IS

fizxed assets:  G8396(E.0L 74,285 % foreign
current assets: .00 §.000 ¥ foreign
total . assets: - 5639606.0¢ 74,286 % foreign

Source of funds during constructicn phase

. egquity & grants:  2743000.00 0,000 % toreign
fereign  loans : 0.00
lgcal  loams 2743000, 0%
total  funds @+ 34BA&DO0.OU (.90 % foreign

Cashflow from operations

Year: i 2 3
operating costs: 538810.0¢ 562040.00 389780.00
depreciation 281980, 40 281930, 46 281980, 40
interest : 307216, 00 276494, 40 245772.8¢
production costs  1128006,90 124518, 00 1117833, 00
thereof foreign 18.57 % 16,69 % 18.74 %
total saies 16519063, 0¢ 1786932.00 1941624.00
gross income 523896.50 bb4417.00 874090.50
net incoee 327438,30 415510, 60 515056, 60
tach balance 273476, 40 42177090 519848, 0¢
net cashflow 854992, 3¢ 972507, 36 1039921, 0¢
Ket Present Value  at:  E.00 % = 6118681.0¢

Internal Rate of Returm: 20,39 %

feturn on equityl: 3.8 1

Return on equity2: 24,53 %

G _GI) BB WD D G =S BN M5 GN G N e

Index of Schedules protuced by CONFAR

Cashflow Tables
Frojected Balance

Total initial investeent
Tutal investrent during production
Total production coste

Working Capital reguirements Scurce of finance

ket incose statesent




Tctal Initial

ton, develiopment
WOTkS « . 0 . s
g service facilities .
ted fized assets . . . 4
ry and egquipment . . .

Investment i

1987

J300¢. 60
10008, 00
0.6¢

¢.00

wn
€d
wn
-
<>
ot

]

Wi

5639608.00

74,29

1y

R ----
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-

Total Current

Tixed investment costs

Lang, site preparation, developaent
Buildings and civil works

Investment ir

fuxiliary ang service facilities

v

[

acorporated fixed assets . . . . .
lant, machinery and equipeent

Tctal ¢1ved investeent costs . . .

Freproducti
<

an
Working capital . ..

cepitals expenditures.

Tetal current investment costs . . .

GiGf i soreign, %o

F¢ (Fizi Bollare!

1988 1989 199¢ 1951 1992 195
0.00 §.00 ¢.00 .00 .00 0.7
0.00 G.0C .06 ¢.00 .00 (08
0.00 2.0 .00 0.60 0.00 ¢.{
.00 .00 0.00 .00 .00 £.<
0.0¢ L0 6.0¢ 0.0¢ 0.00 0.1
.00 8,00 3.00 .00 0.00 g
0.00 0.00 4.00 g.0¢ £.00 &
61639.22 2478.03 2889.01 3848, 06 3620.38 8123,
61639.22 2478.05 2889.01 3848. 06 3620.38 4135.1
.00 0.00 0.00 0.00 0.00 .0

Total Current Investment in

Fized investment costes

Land, site preparation, developsent
Buildings and civil works

fuziliary and service faciiities

Incorporated fixed acsets .

TR )

Flant, sachinery and equipment

Tatal fised investment costs . . . .

'.ié‘-i- . : :
lCHreprndu:tmn capitals expenditures.

Woriing capital

Total current invesiment costs . . .

{4 it foreign, %
.

F$ {Fiji Dollars)

LABASA STEAM TURBD-PONER PLANT --- 1320 July 1%

CONFAR 2.0 - Heilborn GmbH & Ass. Comp., Rosenheia, FRG ----

1994 1995 1996 1997 1998 19¢
0.00 §. 00 0.0¢ ¢.00 v. 00 4.0
0.00 0.00 0.00 £.00 §.00 £.¢
0.00 0.0¢ £.00 ¢.00 0,00 .0
0.00 0.00 0,00 0.0¢ .00 8.
0.0¢ 0.00 0.00 0.00 .00 &t
0.00 0.00 0.00 0.00 0.00 0.¢
0.00 0.00 .00 .00 0.00 0.0
3900.38 3828.38 6647.85 6703,37 6206, 56 7016.2
3900.38 3828.38 6647.83 §705,37 £206.56 7018, 2
0.00 0.00 0.00 .00 0.08 L.

¢

LABASK STEAM TURBO-PONER PLANT --- 19th July 1%
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Ton
gr. ©
11384

Mat

J

-n
vy
P
o

e
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W

- € €0
—Fs
a.

(3]
Pad
(-1

[

1988

T cn

167680, 0¢
130,00

460,00

6805.04
Ta000.00
S4400.00
81600.0¢
2380C.00

o>

e

€D D 0 KD PD
[

L=l ]

T

§7720.00

Wi eV

:

‘J ‘:l

2064770.¢
142280,1
19800
7884.<
84956,

‘JUJ.L

tive overheads . . . . .
. costs, sales and distribution
ect costs, sales and distribution

26816, 00
12000, 00
0.0¢

.00
281980, 40

TOHTLE O
SUilite vy

57705C.0¢
12736.00
¢. 00

6.0
261980.40

245772.80

1128006, 00

7T
l IJ'\J\"I 0\)

.08
18.57
.00
73000, 00

0.07
16.74
£.00
79470.00

869600

s llllaggy G G G R & I!E%; -l .
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Total Production Costs in  F$ (Fiji Dollars!

l H-F 1 C e e 1994 1993 199¢ 1997 1998 13

% ©° nce. capacity isingle product!, 98.28 80,60 63,38 67.52 89,2

Raw gaterial ! ... .. .0 282580.00 300948, 0¢ 319443, 06 329040. 00 33888¢0. ¢

l Dther raw materials .. ... RN 193980.0¢ 163938, 6¢ 2648560, 00 308956, 00 -614..\:(
ftiiities . ... .. e e 4069.00 §18G.90¢0 4440, 0¢ 4370, 00 4710,

Erergy « » v v v v 0w w e ce e 8126.00 8368, 0C 8880, 6¢ 9145.00 9426, f

Labour, direct . . . ... ... - 89572.00 9225G.00 9787¢.0¢ 109820.0¢ 103828, {

' fepair, saintenance . . . . 0 . . . b8560, 00 65915, 00 70936, &0 73110.6¢ TSI

SDATES b h s v e a e e e e 97440.00 106350, 00 106630, 00 109576, 20 1129681

' Factory overheads . . . . . 0 4 4 26429.0¢ 29276.00 J1040, 00 I1990.00 32938,

Factorycoste . ... . oo v v v 729130.00 766256, 04 §34990. 00 993990, 00 967290, 00 1039309.%

fdeinictrative overheads . . . . . . 14340,00 14750.06 15210, 0¢ 15660, 00 16130, 00 16620.C

. indir. costs, sales ang distribution 0.00 8.00 .00 0.00 0.00 0.0

r Direct costs, sales ang distributien .00 .00 0.00 0.00 0.00 0.0

C-‘-Es;re: ation o v v uh s e e e 261980.40 281980.4¢ 26:980.40 251980, 4¢ ,281980. 42 281980.2

' Financial costs ... ... e 122886.44 92164.8¢ E1443. 20 .00 ¢.09 ¢.¢

Total producticn costs . .. .. .. 11483370 1155155, 00 1193524.C0 1201630.00 12635400, 04 1338108.¢

' tosts per unit ( single product @ . .06 0.06 0.96 0,05 ¢.08 6.4

Gf it foreiga, 2. . .0 0. . - 16.24 18.13 17.55 17.43 16,5 5.2

Bfttvariable,i . o 0 00 0.00 0.90 §.00 .00 ¢.00 Y

' Total labowr . . . 0 00 o v w §9370.00 92260.00 95020.00 97870, 00 100820.0¢ 103840.¢

l LABASA STEAM TURBO-POWER PLANT --- 19th July 13€




Y COMFAR

2l RSN

l Total! Production Costs in F$ {Fiji Dellars!

~OMFAF 2.8 - Heilborn Gati & Ass. Cosp., Rosenheis, FRG ---—

¥BAT + b v v b ek e e e e a s 20040 2081 102
% of nom. capacity {siagle producti. 7o, 88 72,06 T2.81
Ras material L. .. o0 v v v o h s 348946, 00 J55430. 00 370216, 00
Other raw saterials . . . . ... 401950, 0¢ 414016.40 425435, 0¢
tilities .. .0 .. s Cee e 4856, 00 5000, 00 213¢.00
ERBIGY » « v o 0 0 v o v a v 0 s v 9700.¢% 9994, (0 10296, 98
Labour, irect o . a v o e e s e 106946, 0¢ 110170.90 11348¢, 0%
Bepair, saintenance . . . .0 0 s 77366, 00 79390, 00 §2280.0¢
SEATES v v e e h s s e e 116340, 00 119835, 00 {23435.00
Factory overhaads . . . . 0 0 o s 33940, 00 34956, 00 38810,00

' Factory zosts . . v v v v v v v s . 1100260, 00 1133269.60 11467280, 0C
Adoinistrative overheads . . . . . . 17120.00 - 17630.00 18460.00
l Indir. costs, sales and distribution 0.0¢ 0.06 0.00
..“e:t costs, sales and distribution 0.00 0.06 6.6
» Jepreciation . . . o o0 0. e . 28198C, 4¢ 281980.4C 281580.4%
' Financial costs . . o v v v v v 4 e G.00 .00 0.90

al production costs . . .. .. 1399340, 00 14328%0.00 1467420.00

per snit i singie product ) . 0.06 0.%0 0.06
...... e 18.97 14,62 14.27
»ar.able,z. e e e e 0.00 0,00 0.00
tabour . . . . .. e e 106956, 00 11017¢.00 113480. 900

—-0 C.J E: f']
- e "0' l“

3

-

i m
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LV =]

=

-
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: 2. UNIDC
COMFRR 2.0 - Heilborn GabM & Rss. {osp., Resenheis, FRG -—--

Y

Net Working Capital iz F$ i1 Doliars!

l YEI & v v e a e s e e e e e . e 1988 1939 199¢ 1991 1992
Coverage ..o 00 v v as miz  coto
' Current assels ¥
Acrounts receivatie . .. 3§ 12,6 4496¢.93 4£836.57 49146.33 32346.67 35317.50
inventory and materiais . 30 12.¢ 23493.5¢8 24782.22 2644503 28953.87 31222.30
. I e e e e e 306 12.99 19,44 2.5 2.47 21.25
SFETEE . e e e . 8t &G 13689.0¢ 14208,32 14426872 14860.62 15306.47
¥ork in progress .. .. ! 3ab.C 1483.38 1525.8¢ 1802.92 1708.44 180¢.39
Finished progucis tO360.¢ 1496.69 136,22 1638.28 178489 1843.92
' fasrinhand ... .. .. 14,8 20356, 467 21184, (7 21816.83 2173.33 I3148.33
Total cerrent.assets . .. .. . ... 105540. 1¢ 109923.9¢ 115093.8¢ 1R107.78 12346540
Current jiabilities and
' fccounts payabie . . . . .. 30 12,0 43900.93 43806, 47 48087.50 H2R.33 34191.67
Ct}‘ce‘ woriing capital . . .. ... .. . $183%.22 b4137.28 4700¢6.28 70854.34 7872
increase in working capital . . . . .. 51438.22 UTE.G8 2889.09 J848. 06 3820.32
Net working capital, local ...... 61839.22 64117,27 £700&,28 70854.34 78474.72
Nat working capitai, foreign . . ... g.00 0.9¢ 6.00 0.00 0.00

Note: sdc = minisus Jays of coverage ; coto = coeffizient of turnover .

LABASA STEAM TURBO-PONER PLANT ——- 19th July 198

CONFAR 2.0 - Heilborn GebH & Ass. Cosp., Rosenheis, FRE --—-

Net Working Capital iz F$ {Fiji Dellars}

YB&Y o v v v v n et e n e s e s e 1993 1993 1992 1996 1997

wOoVErage . . ... 0. . B8 cOc

Current assets &

hccounts receivabiz . ., 36 12,0 58747.50 $1955,83 65084.17 70841,85 76637,50

l Inventory and saterialc . 30 12.f 33928.45 36391.2 38754.11 £3721.14 48704.00

Energy oo v o000 1 3800 21.89 22,96 25,27 23.94 24,87

Spares .. ... .0 .. B0 8.6 15765.67 16246, 00 16726.47 17228.33 17746.67

' Work in progress .. .. ! 3&0.0 1915.58 2025.36 212847 2319.14 211,02

Finished products . .. 1 350.0 1958.25 20635.19 2165.47 2361.39 2554,38

fashinhasd ....... 30 120 23845.00 24580,83 25295.¢67 26055.00 26833.83

' Total current assets . .. ..., ... 136187,30 14326100 130182.80 162550, 460 175014.30
Carrent liabilities and

Accounts payable . . . . . . 36 12.¢ 57567.5¢ 80760.83 $3854.17 £9574,16 78332,5¢

' Nzt working capital .. ... 0 .. . 7859¢.84 82500,22 86328,5¢ 92975.45 99881.8¢

Increase in working capital . . . . .. 425,13 3900.38 3825,338 6647.85 £705.37

' Ne: working capital, iocal .. .... 78599.84 82506,22 B4323.59 92976.45 95481.8!

Net working capital, foreign ... .. .00 .00 €. 06 .00 ¢.00

1

Notes edc = sinisue days of coverage ; coto = coefficient of turnover .,

LRBASH STEAM TURBO-FONES PLANT --- 19th July 158




' Net Working Capital ir F$ (Fij1 Seilers!

COMTAR 2.& - Heilborn Gabd & Ass

<
CONMFRR

zu urIbD
. Cosp., Rosenheia, FRE -—--

l YEZ® o e v s o e e h e e e s aaes 1995 199¢ 2000 2001 2002
Coverage ... .« ... mdz coto
' Zurrent assets &
Accounts receivatle . . . 30 120 81951.46 88016,90 93115.00 959G%. 16 95786.4%
inventory and saterials . 30 1.1 53178.53 58373.92 52589.3¢0 64467.22 664906.97
' ERergy oo a e e s s 1 380.C 25.39 26.17 25.9% 21.75 28.58
T 1< SR I N 18278.33 18825.47 1939¢.06 19971.47 2057187
#ork in progress 4 30,0 2486.92 2857.56 3095.28 3148.06 IM2.44
Tinished progucts 1 340.0 273172 2935.47 3163.87 3196.97 3252.8%
fashichand . o« « o o« 3¢ .0 Z7643.33 28471.67 2932647 30206.67 I3
Total current assets . . . .0 s e . s 186495. 90 199529.50 210508.00 2156927.50 223435.60
Current liabilities and
' Accournts payadle . . . . .. 30 120 B0407.5¢ 86623.00 91688.34 9444000 97273.34
@ket working capital . . . . . . oo 105888.40 112904, 60 118%19.7¢ 122487.5¢ 126163.2¢
' increase in working capitil o o . . .. 6206.56 7016.23 8015.09 3567.76 3875.77
Net working capital, lscal ... ... 103883. 40 112904, 50 118%19.7¢C 122487.50 125163.20
Net warking capital, foreigr . . ... 6.00 0.00 0.00 0.00 0.00

Xote: adc = sinimus days of coverage ; coto = coefficient cf turnover .

LABASH STEAM TURBO-POWER PLANT --- 1Gth July 192:
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& COMFAR

- 2 UHIDG
CORFAR 2.0 - Heilborn Gah¥ ¥ Ass. Cosp., Rosenheis, FRE -—--

T

Source of Finance, construction ir F$ f15 bellers:
YEQT ssreresanses . 1987

Squity, ordinary .. 2743000, 00
fquity, preference. 0.00
Subsidies, grants . ¢.00

toan A, foreign . 6.00
igan B, foretgn.. g.0¢
ioan O, foreign . 0.00
Loan &, local.... 2743004, 6%
Loan B, iocal.... §.00
Loan C, igcal.... £.00

—— - e G

' Total 10a% +eveeees 274300000
0.00

excurrent 1iabilities
%ank overdraft .... 153608.00

Total funds veee.. 5539408.0C "
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%-

Squity, ordinary ..
Tquity, preference.
Subsidies, gramts .

. foreign .

A

8, fareign..
ioan L, toreigh .

A

Total loan veevness

.urrent liabilities
= Bank overdraft ....

Total funds evveese

Source of Finance,

production @ F$ if:5;

CO¥FAR 2.0 - Heilbern GebM & Ass. Cosp.,

'*fremsas

urIDn

Rosenhex:, ERS ---—

1982 198% 1952 1951 1992 1993 1934
.06 IRy ¢.00 0.0¢ 0.90 3
¢.00 ¢.00 0.00 6.00 0.00 ¢.or
§.00 R $.68 ¢.00 .00 &40
§.00 ¢.90 8.00 &.00 ¢.00 §.50
€40 .0 4,90 6.90 .02 §.00
REY ¢.9¢ 0.90 .08 4.00 0.60
-274300.08 ~278356.8¢C -274360.08 -274300.0¢ -278306.00 ~278306.00
GO0 Y ¢.00 .08 4.00 G.0¢
R 0.00 0.0¢ 0.9¢ .00 0.2
-27430€.00 -274300,0¢ -2H506.00 -274300.00 -274304. 90 -274300.00 =278300.0C
§3900.83 1905. 894 228083 3185.83 2938.34 3395.83 UR.SE
-133608.0¢ 8.00 €.40 0.00 .00 . 0C 8.0
-J84007.2¢8 -272394.20 -272619.20 -271134.20 -271361.76 -27¢904.20 =271128.7¢

Source of

1o

A

Finance,

production is F#

LABASA STEAM TURBG-PONER PLANT --- 19th July 198

COMFAR 2,0 - Heilbor: GabH & Ass. Comg., Rosenheis, FRG --—--

{Fiji Dollare}

YEAr savernesrnnens 1995 1996 1997 1998 1999 2000 200.
Equity, ordinary .. £.0¢ .00 G.00 0,00 0,40 .00 ¢.0¢
Equity, preference. g.00 6.00 ¢.00 .06 £.00 0.00 6.00
Subsidies, grants . .90 ¢.0¢ .00 0.00 €.0¢ ¢.00 .00
Loan A, foreign . 0.00 0,00 0.60 0.00 0.00 5.00 0,40

Lean B, foreign.. 0.00 0.0 0.62 0,00 .00 .00 0.00

toan C, foreign . 0.00 6,09 0.00 0.00 .00 ¢.00 0.6¢

Lean A, lozal..., -276300,00 -274396.00 -274300.9¢ 0.00 2.00 .00 .00

Lear B, local.... .00 (.00 0.90 ¢.00 ¢.90 ¢.60 0,08

Loan T, lotal.... {.00 .00 .00 0.00 0.00 4,00 .00

Total 1980 veeeenss -27430¢, 66 -274396, 0¢ -274366.00 0.00 ¢.00 0,00 0.6¢
Current liabilities 3093.34 5726.00 5738.34 5275.90 6017,350 506354 2751.6¢
Bank overdraft .... .00 0.00 6,00 ¢.0¢ 0.00 0,30 g0
Total furds ....... -271208.7¢ -26858¢, 00 -268541,7¢ 5.0 5017.50 5067.34 751,68
LABASP STSAM TURED-POWER FLANT --- 19th July 19E
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YB&T vasssvsressase

;ty. areéinary .
uit ¥e BT ef!'E'h.E
u=:dxes, grants .

L N orm

ﬁ.l.).‘l

toan R, foreigh .
iean B, foreigs..
toan , foreign .
Loan R, local....
toan B, local....
tean £, locai....

..urren‘ lisbilities
’Bark averdraft ....

. Source of Finance, productionin

2002

6.0
¢.00
0.00

0.900
0.0¢
0.00
&.00
0.00

0t

-

6.00

- —————————

F§¢ {Fiji Dnilars?

U I LC
TAR 2.0 - Heilborn BabY & Ass. Cosp.. Rosenheia, FRS --—

' Total 16230 veessses
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ashflow Tables,

inancial resources .
Ssles, net of tar . .

th& siSn nht'tuﬁ . e

Repaysent . . . .
Corporate tax . . .
Dividends paid . . .

Jr,.xu‘ { deficit !}
fusulated cash balance

floe, local .. ..
fiow, local . . . .
plus { deficit } .
luu, toreign . ..
tiow, foreign . . .
urplus | deficit } .

Nt
uts
ur
It
114

et cashfiow . . . . .
usul2ted net cashflow

1987

3485006, 00

5485020, 00
£.00
153508. 90
.00

0.00

0.00

-153508. 00
-153608. 00

5485000. 00
1450148.00
4035852, 0¢
0.00
4189450. 00
-418944(. 00

-343600. 00
-5485000. 02
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Cashflow tables,

Year o« v s o s s 0 s s
Totel cash inflom . .

Financial rescurces
Saies, net of tax . .

Total cash cutflow . .

Total assets . ...
{perating costs . . .
Zost of finance . .
Repaysent . .. ..
Corporate tax . . .
Dividends paid . . .

Surp‘us { deficit ) .
Cusulated cash balance

Inflow, local . ...
Jutflow, local . .
Surplue { defx:‘x

Inflow, foreign . . .
Sutfiow, foreign . . .
Surplus { defigit ) .

Net cashflow . . v 0
Cusulated net cashflom

production in

F$ (Fi;i Dollare?

¥ COMFAR
URIoe
COMFAR 2.6 - Heilborn GabM L Ass. Cosp., Rosenheis, FRE -—-—

s

1986 1989 1990 1994 1992 1993
1493804.0¢ 178863€.00 1943905, 00 2111662.00 2277386, 60 24621%1.00
43900.83 1905.84 2280.8% 3165.82 2938.34 3395.83
1651902.00 1786932.00 1941624.00 2108495, 00 2274430, 00 2458795, 00
1422328.09 1367125.0¢ 1424057.00 14932848.00 1558122.0 1634738, 0¢
10554¢0. 10 4383.89 5189.85 7613.89 255872 7520.94
s38e10. 10 562080.00 389780.0¢ $28140.00 653810.0¢C 70497C. 06
307216.0¢ 2764948, 4¢ 245772.80 215051.20 184329. 60 133608. 00
274300.00 274300.00 274300.0¢ 274300.00 274300.00 274300, 00
- 196461.20 249905.40 309033.9¢ 368739.1¢ 429123. 60 494338.80
0.00 0.00 0.00 0.00 0.00 3.00
273476.30 421713.00 519848.10 618397.40 719266. 00 827433, 10
119868.30 541581.30 1061429.00 1679827.00 2399093. 00 3226546, 00
1693804, 00 1788838. 00 19439035.00 2111682.00 2277388.00 2462191.00
1422328.00 1367125.00 1424057.00 1493264, 00 1558122.00 1634738.00
273876.30 421713.00 51984€.10 618397.30 719206.00 827453, 1
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 0.00 0.00
854992, 40 972507.30 1039921.00 1107749.0C 1177896.00 1255361.00
-4431008. 00 -3658500. 00 ~2618580.00 -1510831.00 -332935.30 922426.00

©
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g CONFAR 2.0 - Heilborn GabH & Ass. Cosp., Rosenheir, FRE -—-
' Cachflow tables, production in F$ ifiji Doliars!
' YEAN v v b e s e e 1994 1995 199 1997 1998 1995
gtal zash inflos . . 2443304.00 2828595.00 3035090, 0¢ I244355.00 JA47571,00 3648770, 0C
. Tinancial resources . 7533 3093.34 5720.00 S758.34 3273.0¢ 8017.50
Saies, net of tax . . 264013100 2825502. 00 3029370.00 3235597.00 3442296.00 3642753, 0C
. Total cash cutflow . . 1707153.00 1780776.0¢ 1865653, 00 19£9151.00 1611236.00 1933399.00
Total assets . . .. 707372 §921.72 12357.83 12433.72 11481.56 13633.69
{perating costs . . . 743470.00 781010.00 §50100.0¢ 219530.00 983420.30 1056120.00
. {ost of finance . . . 122886.4¢ 92164.82 51443.20 .00 0.00 0.00
Repayment . . . .. 274390. 00 274300.00 274300.00 274300.09 .00 0.0¢
Corporate tax . .. 359422, 80 626379.80 688442.30 762737.4¢C B16335.80 264244, 80
' Sividends paid . . . 0.00 0.00 g.00 0.00 0.00. ¢.00
@Surp!us { deficit } . 935151.10 1047819.00 1148437.00 1272204.00 1636333.00 1715372.00

' Cueulated cash balance $162697.00 5210516.00 6358952, 00 7631136, 08 9267439. 00 10982860. 00

nflow, focal . ... 2643304, 00 2828595.00 3035090.00 T241355.00 JM75T1.00 364877000

1

Gutflow, local o . . . 176715300  1780776.00 186685400 194915100  1BI1238.00  1933399.00
' Surplus { deficit } . 93151.06  10A7B19.00  11AB436.00  1272208.00  .1636333.00  1715372.00

Inflow, foreigh . . . 0.00 0.00 0.00 6,00 0.00 ¢.00

Outfiow, foreign . . . £.00 0.00 0.6 0.00 0.00 0,00
' Surplus | deficit } . 6,00 0.00 8,00 . 0,00 6,00 0.00

Net cashilow . . . . . 1333736.00  1414283.00  1484180.00  1548504.00  1638333.00  1715372.00
' copulated net cashflos  2255764.00  3670047.00  S5IS4227.00 670073100  B337064.00  10052440.00
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COMEAR 2.0 - Heilborn GebM & Mss. Comp., Rosenheis, FRE ----

Cashflow tables, production in F$ (Fiji Dellare

T . 2000 2001 2002

Total cash inflow . I837624.00 4014377.0¢ 4179753, 00

Financial resources . 5043,34 2751.66 2833.34
Sales, net of tax . . 3932561.00 401182500 4176920, 00

' Tztal cash outflom . . 2040999, 00 2124235, 00 2208512, 00
Tocal assets . .. . 11076, M4 5319.4¢ 459,13
Operating costs . . 1117380.00 1150910.0¢ 118344C, 0¢C

' {ost of finance . . . 0.00 0.00 0.00
Repaysent .. ... 0.00 0.00 0.00
Corporate tax ... 912450,20 967025.40 1015052, 00

. Dividends paid . . . 0.00 0.00 .00

@Surplus ! deficit ) . 1794715, 00 1890122, 0¢ 1971741,00
Cusulated cash balance 12779580, 00 14669700, 0¢C 1664144€, 06

Inflo, local .. .. I837624.00 4014377,00 4179753, 00
frtflow, local . . . . 2040909, 00 2124255,00 2208012, 00
Surplus ( deficit i . 1796715, 00 1890122. 00 1971741, 00
infiow, foreign . . . 0.00 0.00 0.00
Qut4iow, foreign . . . 0.08 0.00 0,00

. Surplug ( deficit ! . 0.00 - 0.00 .00

Not cashflow . . . . . 1796715, 00 1890121, 00 1971741, 00
Cusulated net cashflom 11849150, 00 13739270.00 15711010.00
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1 2 COMFAR

' COMFAR 2.0 - Heilborn GebH & Ass. Comp., Rosenheis, FRG -----
' Cashflow Discounting:

a! Return on Equity 1t
Net present value ... ...........4851951 00 at 8.00 %
Internal Rate of Return ({IRREL} .. 3.8 1 '
8! Return on Equity 2:
Net present value ....eeeieeess.S771940.00 at 8.00 %
Internal Rate of Return (IRRE2} .. 4531
t) Interna! Rate of Return on total investment:
Net present value ......e.e... 811868100 at g.0
Internal Rate of Return ( IRR } .. 20.3% 1
= Total equity paid : Net income -
= Initial equity paid : Net cash return

<>
r-r

ey f_"l

[ 2% B
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@ COMFAR 2.0 - Heilgorn GebH & Ass. Cosp., Roserheis, FRE --—--
' Net Income Statement ia 78 {Fiii fellars
YEE™ « v v v e e e i s 193¢ 1989 1994 1961 1992

Tstal sales, incl. sales tax .. . 1651903, 00 1796932.00 1941624.00 2108496, 00 2774450.02
ieess variable costs, inmcl. sales tax, 0.00 9.00 0.00 3.00 .00

Yariable @argift .« o v 0 o0 e e o 1651903, 0C 1786932.0¢ 1941524, 80 2109495. 20 227443¢.00
fiz % of total sales . . .0 .00 100.0¢0 100.0¢ 10, 0¢ 105,00 106, 6¢

' Non-variable cests, incl. depreciation 826798, 40 844020.40 871740, 40 91014¢, 33 945790. 40

LABASA STEAM TURBO-POWER PLANT --- 19tk July I%E

Goeraticnal gargin . o v v v o o s . 831112.39 942911.4C 10698483, 00 1198355, 00 1328639.00

As L of totalsales .. .. a0 e 50.3! 92.77 55.10 56.83 58.42

Cost 0F FINARCE o v o s o v v s s o™ 307216, 90 27649440 24577280 215054, 20 184329. 60
@Gross profit . . . .. e e e 523896.50 b66417.00 824090, 50 983304,30 1144330.00
G751IONANEES o o 0 0 0 v 0w s Ve 0.00 0.00 0.00 0.0¢ 0.00
Tazable profit . v 0 v v v v v 0 0 e s 523896.30 556417.00 824090, 30 983304.30 1144330, 00

£ R 196468, 20 249906, 40 309033, 9¢ 368739.10 426123, 80

' Neb profit . oo v e i e 327435.30 416510.60 515036, 60 514565, 10 715206, i¢
Dividends paid » + » v o o v 0 s . e 6.00 0.00 0.00 0.00 0.00
Undistributed profit . o . . v 0 o 4 s 327435, 3¢ 434510, 60 913036. 60 514562, 10 7$5206. 10

' fccusuiated undistributed profit . . . 327435.30 743945, 90 1259003, 00 1873548.00 2388774, 00
Bross profit, % of total sales .. .. it 31.29 §2.44 46.64 50.31

Net profit, 1% of total sales. ... 19.82 3.3 26,33 29.15 U4

' R3E, Net profit, T of equity . .. .. 11,94 .18 18.78 22,40 26.07
RS, Net proéit+interest, % of invest. 11.4 12.89 13.70 14,93 16,18
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COMFAR 2.2 - Heilborn GabH & Ass. Coap., Rosenheim, FRE ----

Net Income Statement in F$ {Fi;i Dollars:

YBaM v 0 v e e s e e e 1993 1994 1993 1998 1997

LABASA STEAM TURBO-PUWSR PLANT --- 19th July 195

. Total saies, incl. sales tax .. ... 2456793, 00 2640131, 00 2825502.00 3029370, 00 3235597.0¢0
iess: variable costs, incl. sales tax, ¢.00 00 0.00 0.00 ¢.00

' r.abl BRATGIR v v o v a s s a s 2456795.%¢ 2080431, 00 282550200 3629370, 00 3235597.00
s % of total sales . ... .... . 100.00 164,08 168,00 100,02 100.00

. Non-variabie cests, incl. depreciation 98595C. 4¢ 1025450. 00 1062991, 00 1132080.00 1201630, 00
Dreraticral eargin . . . .. .. .. 1471845.00 1614588, 06 1762611.00 1897290. 00 2033966, 540

' fs I of total sales ...... .. 39.86 61.15 42.38 B2.£3 62,88
Cost of fimance o . « v v v v v u . 193608.00 122886. 40 92154.80 61443.20 0.00

' Srossprofit . . .. .. .00 .. 1318237.00 1491794, 00 1670346, 00 1835846. 00 2033946,00
e'r\l!nva:::es et e s s e e .00 0.0¢ £.00 0,00 0.0¢
Taxableprofit . . . .. . o v v o0 1318237.00 1491794, 00 1670385.00 1835845, 00 2033946, 00

' 1 §94338.80 599422, 80 626379.80 688442, 30 182737.40
Netprofit . .. .. .. o0 v o 23898. 00 932371.30 1043966. 00 1147404, 00 127122900

' Dividends paid . . . . v v v« v 4 v s 0.00 0.00 0.00 0.00 0.00
Undistributed profit . . . . .. ... 823898. 00 932371.30 1043946, 00 1147404, 00 1271229.0¢

' A-cumulated undistributed profit . . . 3412672.00 4345043, 0¢ 5389010.00 - A53h414,00 7807643, 00
Bross profit, L of total sales . .. . 53.68 36.50 .12 60, 40 62,86

Net profit, I of total sales. ... 33.51 3532 36.95 37.88 39.29

l ROE, Net profit, % of equity . . . .. 30.04 3.9 38.06 41,83 46,34
RGI, Net profiteinterest, I of invest. 17.57 18.95 20.39 21.87 22,75




ERL UMIGO

. COMEAR 2.0 - Heilborn GebM & Ass. Comp., Rosenheis, FRE --——
Net Income Statement ir F$ (Fiji Dollars)
FBAT o v v v v v s h b e e e e 1998 199 2000 2004 2002
Total sales, incl. saies tax . . . .. J442296.0C 3642753, 08 3832561.00 4011625.00 4175920.00
tess: variable costs, inci. saies tax, ¢.00 ¢.00 0.0¢ 0.00 .00

UFTSTIILN Tid H A T442296.9¢0 3642733, 00 3832561.00 4011623.00 4176920.0¢
As % of total sales . ... ... us 100.00 100,62 100.00 100.0¢ 10¢.0¢

Non-variable coests, incl. depreciatios 1265400.0¢ 133810€.00 1399340.00 1432890, 00 1467420.00

Gperationai margin . o . . v 0 e e 2176896, 00 2304633.0¢ 2433201.0¢ 2578735.00 27093060. 00

s L of total sales . v v v v 0 0 0 W 63.24 §3.27 53.49 64,28 54.87
Lost of FiRANCE & o« o o o o 0 o 0+ 0.00 0.00 0,00 0.0¢ 0.00
Bross profit v o v v s a e e e e 2176896. 00 230453, 00 2433201,00 7578735.00 2709500. 00
‘tllouan:es e e e 0.00 0.00 0,00 0.00 0.00
Tasable profit . . . . . e e 2176896, 00 2304653, 90 2433201.0¢ 2578735.00 2709500, 00
TEE oo v v ns e s 816335.80 B54244.80 912456, 20 947025. 40 101606200

Net profit o o v o v i e 1360560.00 1840408, 00 1320750.00 1611709.00 1493437.00

Dividends paid . + » v + v 0 0 v o v e 0.00 0.00 0.00 0.00 ¢.00
Undistributed prefit . . . . . 0 .0 1360560.00 1440408, 00 1520750, 00 1611709.00 1493437.00
ficcusulated uncistributed profit . . . 9168202.00 - 10608610.00 12129360.00 13741070.00 15434510.00

Sross profit, % of total sales . . .. 63.24 83,27 63.49 04.28 54,87
Net profit, ¥ of total sales. ... 39.592 39.54 39.68 40.18 4¢.54
ROE, Net profit, % of equity . . . .. 45,60 52.51 35,84 58.76 81,74
RBI, Net profit+interest, 1 of invest. 24,33 25.73 27.13 28.74 30.17
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2.0 L th 1DG
COMEAR 2.5 - Heilborr Gmbl & Ass. Comp., Rosenheis, FRE -—-—-

Projected Balance Sheets, construction i F$ tFi3i Dollars)

Year . ... . 1987
' Total assets . . v o v v 0 0 v s 9639608, 00
Fixed assets, net of depreciation 0.00
Construction in progress . . . . 3639608. 0¢
Current assets . . o v v o v o ¢.0¢
Cash, bank . . e e ae e e 8.0¢
. Cash surpius, finance avaiiable . 0.00
i35z carried forward . . . . . 0.00
[ <}-1 -SRI 0.00

Total liabiiities . . . .o o 0 v e 3639608. 00

l@?u:ty capital ... 000 2743000.00

Reserves, retained profit . . . . ¢.0¢ v
Profit + o v i v i s e e 6.(0 ;
Long and mediu term debt . . . . 274300000 '
Current liabilities . . . ... . ¢.00

Bank overdraft, finance required. 153608.00

Total debt . . ... v o u v 2896408.00

LABASA STEAN TURBJ-PONER PLANT -—- 19th July 195

' Equity, 1 of liabilities .. . . 18.54
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Projected Balance Sheets,

L

YEd™ & ¢ v v e b e e s e e s .
Total assels L. . L ok e

Fived assets, net of depreciation
Construction ir progress . . . .
Zurrent assets
fash, Bamk . . v v v v i v e
{ast surpius, finance available .

carried forwsrs . . .. . .

Tatal liabilities . . .

Equity capital ... ......

YReserves, retained profit . . . .

Profit . .. 00 v s
Lang ant sediua term debt . . . .
Current liabilities . . . ... .
Bank overdraft, finance required.

Total debt ......

Equity, I of liabilities

Production in

F§ {Fiji Bollarsi

oSt

f ©
COMFAR

UHNIOC
COMFAR 2,0 - Heilborn Gab# L Ass. Comp., kosenheim, FRE -—

1988 1989 1992 1991 1992 1993
3983838, 08 SIS 5970192, 00 8313521.0¢ &757465.0C 7310468, 0¢
3357628.00 5075647.0¢ £7%3857.0¢0 A511886.00 4229705.00 J97725.9¢

0.0¢ 0.00 .00 ¢.0¢ .00 G408

8973.39 B6735.78 93282.98 99634.34 105518, 3¢ 11234230
20368.67 2118817 21810.83 2U73.33 23148.33 23843.00
119868.5¢ 541581.30 106143, 00 1679827.0¢ 2399093.00 3226547.00

0.00 §.0¢ $.00 6.0 6.00 .00

0.0¢ 0.0 ¢.0 0.9¢ 0.00 .66
5593034.00 ST2T153.00 3970190.00 6313621.00 &757465.00 7310460.00
274300000 2743000. 00 2743000.00 2743000.00 2743000.00 2743000.00

0.00 327475.30 TA3945.90 1259003, 00 187358. 00 2588774.00

327435.3¢0 416510.60 515058. 80 614565.10 715208, 10 823898.00
2458700.00 2198400.00 1920100.00 1645800.00 1371300.00 1097200.90
£3900.83 45805.67 48087.50 31283.33 4191.67 37587.50

0.00 0.00 ¢.0¢ 0.00 0.0¢ 0.00

2512401, 00 2240207.00 1958188.00 1697083.00 1425592.00 1154788.00
49.13 47.89 45.94 43.45 40.59 31.32

Projected Balance Sheets,

Year ... ..

-

Total assels . . . . i 0 v e . e
Fized assets, net of depreciation
Construction in progfess . . ..
Current assels . . ... .. ..
Cagh, Bank . . ...
Taeh surplus, finance available .
Loss carried forward

LOSS o v v 6o e v v o e e v 0 s

LI I Y B

Tetal liabilities . . . ... ..

tquity capital
Reserves, retained profit , . . .,
Profit & o v s vt e e e e a s
Long and sedius terg debt . . . .
furrent liabilities . ... ...
Bank overcratt, finance required.

Total debt o .0 ¢ 0 v v b 0 o

Equity, 1 of liapilities , ...

Production in

CONFAR 2.0 - Heilborn GebH k Ass. Comp., Rosenheis, FRE ----

LABASA STEAK TURBO-PONER PLANT —- 19th July !

F§ (Fiji Dollars)

1994 1995 1996 1997 1998 199¢
1971704, 00 B7A4454.00 9623288.00 10625980, 60 11991810.00 13436240.00
3665745, 00 3383764.00 3101784.00 2819803.00 2537823.00 2255842, 00

6.00 0.00 0.00 0.00 0.00 0.00

118700.2¢ 124885, 10 1364935, 60 148178.50 158852. 60 171957.9¢
24560.83 25298, 67 26055, 00 26835.83 27643.33 28471, 87
4162699.00 5210517.00 $358954. 00 7631159.00 9267492.00 10982869, 00

0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.0¢
7971704.00 B744464.00 9623288.00 10625980, 00 11991810.00 13438246.00
2743056, 00 2743000.90 2743000.00 274300000 2743000.00 2743000. 0
3412672.0¢ 4345043.00 5389010.00 6536414, 0C 7807643.00 9168202.00

932371.30 104395600 1147404,00 1271229.00 1360560.00 1440408. 00
£2290¢.00 4860400 274306, 00 £.00 0,00 0,00
50760.83 63854.17 6957416 75332.50 80607.5¢ 86625.00
0.00 0.90 0.00 .00 0.00 0.00
B8l66G.80 612454.20 343874.20 7533250 80607. 50 B5625. 90
34.41 3.3 26,50 25.81 22.87 20,43

LABRSA STEAM TURBC-FOWER PLANT --- 19th July 19t




Projected Balance Sheets,

241 HNIOD
COMFAE 2.0 - Heilbarn GabH & Ass. Cosp., Rosenheis. FRG --—-

Praduction iz % (Fiji Dollars)

YEE® v v s s s s s s a s s e s 2000 2004 2002

' Total 2SSES . v o v a s e b oo s 14944030, 00 14578510, 00 18274786, G0
Fived assets, net of depreciation 1973862.00 1691881.00 1406951, 00
Construction in progress . . . . 0.00 0.00 2,00
Current assets . . . o o 4 .. . 18128t.40 186720,80 192322, 3¢
Cash, Bank o v v v v 0 v v e s 29326.67 30206.67 L RS R

. Cash surpius, finance available . 12779586.0¢ 14669700, 00 1664144¢, 00
ioss carried forward . . . . . s ¢.00 4,00 0.0

LO56 o o s s o s m s 0 0 s ... ¢.00 .00 .00
Total lisbilities . . . . o . o 14944050, 00 165785310.00 18274780, 00
ZEquity capital « .. o000 us 2743000.00 2743000, 00 2743000,00
a-Reserves, retained praofit . . . . 10608610.00 §12129360.0¢ 13741070.00
Frofit et s e e s 1520750.00 1611709,00 1693437, 00

' tong and sedium term debt . . . . 0.00 6.00 ¢. 00
Current liabilities . . . . ... 91688.34 94440, 0% 37273.34

Bank overdraft, finance requxred 0.00 0.00 .00

l Total debt . a0 0 v o 000 91688.34 94440,00 97273.34
quity, i of liabilities .. .. 18.33 ‘16,35 15.01

i-
i
i
e
i
i
i
1
]
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FINANCIAL ANALYSIS — Sales Price based

on 907 of FEA’s diesel generation costs
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LABASA STERY TURBO-SHER PLANT
1980 July 193
Sales at %0% of FER': generating price

1 +
- -
cerrency Ionversiin Ve

-

fereign curreacy ! unit = L5080 unite accounting currenty
iorai  currenzy ! unit = 1.0000 units accounting currency
accounting carrency: £¢ ifiji Doilars}

Total initial investment during construction phase

tized assets:  563%A98.00 . 74.28s 1 foreign
curreat assets: .00 0.000 ¥ fereign
total assets:  5639408.00 74.286 1 foreign -

Source of funds during construction phase

equity & grants: 2743003, 0¢ 0.0% 1 foreign
foreign  leans @ £.00
lacal  loams : 2743000.00
total  funds @ SABS00C.00 0.000 % foreign

Cashflow from operations

Year: H 2 3
operating costs: 538810.00 252040.00 389780. 00
depreciation 281980. 40 281980, 46 281980.40
interest : 357216, 00 276495.40 245772.80
production costs  1128008,00 1120815, 09 1117533.00
thereof foreign 18.37 % 16,69 1 18.74 1
@ total sales :  14B7002,0¢ - 1607631.00 1747782.00
gross incose @ 3589935, 50 58711610 630248, 60
pet income 224372.2% 304447, 60 393905.40

tash balance 170413, 4 309¢49.8¢ 398696.50
ret cashflow 751529.30 860444, 10 918769.50

-

let Present Value at: 8,001 = £720026.00
interral Rate of Return: 17.87 %
feturn on equityl: 19.71 1
feturn on equity2: 26,77 %

Index of Schedules produced by CONFAR

Total initial investaent Lashflom Tables
Total investsent during production Projected Balance
Total production costs Net income statement
Working Capital requiresents Sourze of finance
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Total Initial Investment in

YRET v h e st s s s s a s a s s s

-n

oy P e

ed invesiment costs

nd, site preparation, deveiopment
uildings and civil works . . . .
suniiiary and service faciiities
ncorporated fixed assets . . . .
ian! sachinery and egquipment . . .

[ T 13
pe. 23

X

"L} e

e .
otal fized investaent costs . . . .

Pre-production capital expencitures.
Net working capital .. .. . . .

Total initial investment costs . . .

1987

30000
76000.%%
RS

8.0¢
356000.80

S451006.00

wn

178608.00
6.0¢

2639698, 00

78,29

TOKFAR 2.0 - Heilborn Se%¢ & hss. Comp., Rosenheis, FRE ----
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[ 44]
©y
;"

ye1d
vTada

costs
aration, deveiopeent RV ¢.of ¢.00 .00 ¢.-
tvilomorks L. . L §.00 .00 0,00 0.00 R
: v and service facilities 8.0 G.60 .00 G.00 0.{
incorporated fixed assets . . . . . 0.0¢ ¢.0¢ ¢.00 §.00 .2
8lant, sachinery and equipeent , . 0¢ §. 008 ¢.o0 ¢.00 ¢
Tcial fuzed investment costes L L L . 8,08 3G G.o0 g0 G.00 40
Preprogduction capitals expengitures. ¢.00 g, 9.00 0.00 ¢.00 ¢.0
Working capital . .. v v 0 s w0 61639, 22 2478,05 2889.01 3848.06 3620.38 8125,
Total current investaent costs , . . £1639.22 2478,405 2899.0¢ 3848. 04 3620.38 4125,
Gf it foredgn, & ... 0. .. . 0,02 .00 G.00 4.00 0.00 6.0

LABASA STEAK TURBG-PONWER PLANT --- 19th July 1%¢

COMFAR 2,0 - Heilborn GabH % Ass. Comp., Rosenheis, FRG ----

Total Current Investment in F$ (Fiji dollars!

4

YBE v v v v e st e e e s 1994 1995 1995 1997 1998 19¢
Fized investsent coste
Land, site pregaration, developaent 0.00 0.00 0.00 9,00 0,00 ¢.£
Buildings and civil works . . . . . 0.00 .00 0.00 0.0¢ 0.00 0.4
Auziliary and servize facilities . 0.00 .07 .00 .00 0.00 0.4
Ircorporated fixed assets . ., . . 6. 0¢ 6.00 0.00 0.00 0.0¢ ¢.{
Plant, machinery an¢ equipsent . . 6.0 .00 0.09 0,00 0,00 .1
éTatai tired irvestzent costs , . ., 0,00 .00 - .00 0.00 0.00 0.¢
Preproduction capitals expenditures, .00 0,00 0.0¢ 0.00 0.06 0.{
Workirg capital . ... ... ... 3900, 38 3828.38 864785 §795.37 $206.56 7015,
Total current investment costs . L, 3900.38 3828.3¢ 447,83 £705.37 6206,55 7016,
of it doreign, o . v a e 6,00 0. 00 (.00 0.0¢ 0.00 0.1

LABASK STEAM TURBO-POMER PLANT --- 19th July 19t
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S CONFAR 2.0 - Heilborn GebK & Ass. Coep., Rosenheia, FRS ----

. Total Current Investment in F$ (Fiji Dollars!

' YEAP v 0 v vt h e e e RN 2000 2001 002
Fixed investsent costs

tand, site preparation, deveicpsent .0t .00 0.0¢

' Buildings anc civil wovks . . . . 0.00 .00 .00

huziliary and service faciiities . 8.6 ¢.0¢ ¢.0¢

ncorporated fixed assets . . . . . ¢.00 G.00 Ry

. Piant, sachinery and equipment . , .00 0.0¢ ¢, 00

Total fixed investaent costs . . . . 0.00 0. 00 .00

' Preproduction capitals expenditures. 0.00 £.00 g.0¢

Working capital . ... ... .. 401506 %87.n 3675.78

. Total current investaent costs . . . 4015.09 37,77 3675.78

gbf P FOrRig, L v oo e o s 0.00 0,00 0.00

LABASA STEAM TURBO-POWER,PLAKT --- 19tk July 19¢
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Fas materzal ! .

HEiTigs
utiiities ..

a e e l.ll!%'-l «

Factory costs

fdeinictrative overheads .
costs, sales and distribution
Mirect costs, sales and distribution

Indir.

Yy
e

“"Degreciation . .
Financial costs

Total production

Other raw materiais

o
m

Kl.

L

»

os

o

=3

re v
1]

=

(2]

=3

o

costs o v a v v

% of nou. capacity isingle product!,

Costs per unit { singie product !}
D it foreign, 20 0 0 0 0w 0 e
Of itvardabie,d o o v v 0 o 0 a
Total labour . .. ... e

Total Production Costs in F$

UMERR

{10

COMFAR 2.¢ - Heilborn Beb¥ & Ass. Cos;., Rasenhe‘i. FRE ----
{Fiii Doliars!
1988 1988 193¢ 1991 1992 ° i
43.52 42,72 48,24 39083 3.2 85,7
18768¢,00 201796, 00 215400, 00 231920, 00 247970, 00 L64’7’ {
9413¢.00 95040, O 190820, 04 115400, 00 128574, 00 1422590,
3400, 00 3806.0¢ 816,00 3726, 06 383¢.00 394¢.0
6800, 00 7000, 00 7226, 00 7440, 00 7688, 00 788¢.¢
75000.00 77250.90 7947¢.0¢ B194¢.00 84420, 00 86950.¢
4400, 00 J6936. 00 570,00 To840, 00 81230.00 83980
21600.00 94050, 00 85570, 0¢ 89168, 04 21844, 04 94500, L
23800, 00 2652040 25240,00 26000, ¢ 26780.80 27506,
325810,00 349580, 00 577650, 06 615040, 00 £30300. 00 891050.¢
12000,00 2360, 00 12730.0¢ 13120.00 - 13546.00 13920.¢
0.00 0.0¢ 0.00 - 0.00 0.00 0.¢
.00 0.00 6.00 0.00 0.00 6.0
281980, 4¢ 28198¢. 40 281980.40 231946, 40 281980, 4¢ "81986
307246.00 276494, 40 243772,80 25051, 20 184329, 80 153608, ¢
1128006.00  1120515.00 111753300 1125192, 00 1130120.00 11403558, ¢
0.08 0.07 0.07 ¢.07 0.08 8.
18,57 N 18.74 {8, £2 18.54 18,2
0.00 4,00 0,00 0.00 0,00 0.%
75000, 00 77256, 06 79476, C0 B1940, 00 B4420.00 B69eC. 0

$H

LABASH STEAM TURBO-POWER PLANT --- 19th July 198
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CONFAR 2.0 - Heiitorn Gebk b Ass. Comp., Rosenheis, FRE ----

Total Production Costs in F§ (F15i Dellars!
' Year . . .. . e e .o 1994 1998 1995 1997 1998 16°
% of noa. capacity {singie praducti. 98,28 80,50 53.04 5.38 £7.32 65,4
Baw gaterial 1o o u o v v v v v ns 282380, 00 300980.84 J1008L.00 319440, 00 3299040.00 338880.°
' Other raw materiais . . . ... .. 13398¢. 00 £3950.0 214830, 00 264840, 00 308950, 00 3614500
Wilities « .0 v v oo u e 4080, 00 4180, 0 431600 444000 457C.0¢ §710.¢
SABTGY o o v o 0 o 0 0 n n s oa s . 212¢.0¢ Blad. Gl 8:20.00 880,00 914000 94201
cabour, Birect o v v . e 0 s o e 89570, 00 9228%.00 ‘?5020.99 9787¢.0¢ 100820, 00 10384G.¢
fepair, caintenance . . . . 0 v 0 84580, Gt 84910 7098600 73G90 79I
(5-F o1 S e e e 97440, 00 106486, 0¢ 109870, 06 112985.1
Factory overheads . . 0 0 0 4 . s 28420, 00 29276, 00 30140.00 31020.00 I1995.80 329351
Factory CO5EE . . v b e v s e s 729136, 60 766250, 0 83489¢.00 90399¢. 0¢ 98729¢. 00 1039500.¢
Adzinistrative nverheads e e e 1434¢.00 147468, 0¢ 15210.00 13660, 00 16130.0¢C 15620.°
' Indir. costs, sales and distribution 0.00 0 0.00 0. 0.00 6.f
iirect costs, sales and distribution 0.00 G. 00 4.00 0.00 0.00 1§
Depreciation v v v v v 00 a0 e e 281930, 40 26198C. 3¢ 291980.4¢ 281989. 40 28198¢.4C 281980.¢
. Firancial coste . v v v v v s o . 122886. 49 92144.80 41443.20 0.00 0.0¢ L
Tota! proguction costs . . .. .o . . 1148337, 04 $155155.00 1153524.0¢ 1201630.00 1265490, 00 13381060.7
' {osts per unit { singie product ) .08 ¢.06 ¢.06 0.06 0.08
DF it fOreighy % o v v 0 v 0 v e b s 16.24 $E.13 17,55 17.43 16,55 15.:
Of sbovariable,l o o 0 00 e e e 0,80 §.0C .00 .09 .00 8.1
tal 1aBOUr . v v e s e e s 89376.0¢ 92250, 01 9302¢.0¢C 9787¢.00 100824, 00 103045, °

--I(

LABASK STEAM TURBO-PONER PLANT --- 19th July !%




¥ COMERR

RN LHIDG
COMEAR 2.0 - Heilborn GebH & Rss. Comp., Rosenheim, FRG ----

%-

Total Production Costs in F$ (Fiii Dollers!

. T N v e 2000 2001 2002
% of nos. capacity (singie product, 7¢.88 72,08 72.8¢
Pawmaterial 1o v v v v v v v v n s 348940, 00 35943600 370216.0C

' Other raw materiais .. v 0 v v v s §0195¢.00 414015, 00 426430.00
URETiREBE o v 0 v w v e e e e s 4350.00 5000.00 5150.0¢
ERBFGY o o 0 v v v o v 0 s s s s 9700.00 9959, 00 16290.00

. Labour, direct . . ... 0 e 106940.00 110170, 0¢ 11348¢,00
Fepair, maintenante . . .. 0 0 . 77540.0C 7989¢. 00 82280.00
SPArES .« p s n s s e e e 116340. 00 119830, 00 12343¢.0¢

' Factory overheads . .. . . « . » . 33942.00 34950, 00 36016.00
Factory costs o v v v v o 0 0 o a s 1100260.00 1133280.00 1167280, 00
Adsinistrative overheads . . . . . . 17120.00 1763C.0¢ 18140.00

. Indir, costs, sales and distribution 0.00 9,00 0.0¢

@irect tosts, sales and distribution 0.00 0.00 .00
Depreciation . o o o 00w v 281980, 40 281980. 40 281980.40

' Firancial Costs « » o v vv o v o ', 6,00 .00 0.00
Total proguction costs . . . . . . . 1399240.00 1432896.00 1467420, 0C

. Costs per usnit { single product } . .06 0.05 0,08
DF it foreign, e v v o v e v e e 14,97 13,62 14,27
06 it variable, X o v v o v e s e .90 .00 0.00

. Tatal labowr . . v v o0 v e e e 106960, 00 130176, 00 113430, 00

LABASA STEAM TURBC-PONER PLANT -—- 19th July 1§%
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-
F:j‘ COMFAR 2.0 - Heilborn GabM & Rss. Comp., Rosenheie, FRE ----
Net Working Capital in £$ (F1ji Doilars!
.rea' 1988 1989 193¢ 193! 1992
{overage . . . v oo v v rdc  coto
l {urrent assete &
Aczounts receivabie ., . . ¥ 12,0 41904,83 4£B38.67 49148,33 5234867 S3317.5¢
Inventory and saterials . 3 2.1 23493.61 24787.22 20445.43 28950.47 31222.3¢8
' SREGY v e . . R T X 18,85 16,34 2.8 20,67 21,728
IPATES . w v e e s s - N 13606.00 14008,33 14828,73 14856, 00 15306.67
Wcok inprogress ... . 1 38lLE 1863,3% 123,89 1862,92 178,44 1806,3¢
Firighed products . . . {3600 1496.59 1588.22 1838, 28 1744, 8¢ 1B43.62
. feshinhand .. ... .. 3¢ 2.0 20566.467 21184, 17 21810.83 22473,32 23148.33
Total current assets .. ... ... 105546, 10 109923.9¢ 115693.80 122107.7¢ 1286b6. 40
ferrent liabilities and .
Accounts payable . . . . . . 30 12,0 43900.83 43806.47 48087.50 91253.33 S4191.87
&t
et working capital . ... .. ... 51439.22 64117.28 67006, 28 76854.34 74474,72
Increase in working capitel . . . . . . $1639.22 2478.0% 2885, 66 3848. %6 3520.38
Net working capitai, iocal ., .. ... $1639.22 6411727 $7006.28 70854, 34 T8478.72
Net working capital, foreign . . .. . 0.90 0.00 ¢.00 .00 0.00

Note: edc = piniaum days of toverage ; coto = coefficient of turnover .

LABASA STEAM TURBC-POMER PLANT --- 19th July 1%

COMFAR 2.0 - Heiiborn BebH & Ass. Comp,, Rosenheis, FRG ----

Net Working Capital in F$ (Fiji Dolliars!

YEQr W v v e o s b p n o s e e 1992 1994 1995 1998 1997

GVET3G8 o « » o 2+ » . . @0C Ot0

'é

furrent assets &

hccounts receivabie . . . 36 12,0 38747.3¢ 61935.83 6508417 . 70B41.66 7663755
. inventory and saterialz . 30 I, 33928.45 36391.2 38754, 11 43721, 14 48704.90
sﬁer;y A § 380.6 21.89 22,35 23,12 23.9% 24,67
SPATEE . v v s e s s . B0 B0 15766.47 16240, 00 16726.67 17228,33 17748,67
' Wori in progress . . . . 1 380.0 1919,38 2025,3% 2128.47 2319.14 2518.08
Finiched products ... ! 360.0 1958.25 2085.19 216547 2564.39 2554.38
Cashinhand .. ..... 3 ¢ 23845,00 2456(,82 252%5.87 26055.00 26835.82
Tota! current assete .. ... 0 .., 136187.30 143251,00 150182.80 152550.48¢ 175014, 3¢
Current liabilities and
hccounts payatle . . . . . . 36 12,0 57337.5 80766,87 43854, 89574,1¢ 7837250
. Nat worii.., capital v .. v e e 78599,84 82504, 22 84328,59 §2975.435 99561.8!
Increase in working capital . ... .. 412513 190¢. 38 3828.38 647,85 705,37
' Net working cepital, lecal . ... ., 78599.84 8250¢,22 86328.59 9297845 %9481.81
@!ie. working capital, foreign ... .. ¢.00 0,00 .00 4,00 0,00
%ote: adc = minisug days of coverage j cotc = coefficient of turnoves .
' LAERSF STEAM TURBO-POWEF FLANT --- 10fh Julyv 1%




Net Working Eapital in

YEar v o s o s a . s s

Coverage + » v o v o 0 o s adc  coto
fccounts receivabie . . . 30 L0
Invertory and eaterials . I (2.1
EREYGY v o 0 v e v s s TR
Spares . . . .. O - 6.0
Bork in progress t 3e0.¢
Finiched prozucts 1 380.0

Tash in hard . . . + o {1 B ¥

Tatai current assets .«

Curront iiabilities and
::aunts payable . . . . . . 30 120

Ne; working c3pital . v o 0 0w s 0 s

Increase in woriing cagital . . . . .

Net working capital Ec:al ..... .

Ket working capital, foreign .

Note: adz = minimum days

l Cyrrent asseis &

of coverage ; £oto =

F¢ (Fij: Doliars:

CONFAR 2.0 -

Heiibarn GebH &

1998 1999 2020 2001 2002
§1951.86 58016, 00 931i5. 00 95909, 16 98785, 68
k.8 38373.%2 $2589.30 54457.22 5640097
25.39 ' 2.9 2.7 28.5¢
18278.33 1882, 87 16390..00 19971.67 2087187
2686.92 2887.50 30%6.28 3146.00 3232.44
732 ““" A7 310382 3196.97 3292.89
27643.33 28471.¢7 29326.67 30205.67 KR RRTRN
186493.90 199529.40 210608.0¢ £927.50 223436.50
80407.50 . 88525, 00 91688.34 94440, 00 97273.34
10588¢. 40 112904, &0 119919.7¢ 122487.50 126163.20
£206.36 7016.23 6015.09 3367.76 I675.74
105388, 45 112904, 60 118918.7¢ 122487.50 125183.20

0.00 0,40 .00 .00 G.00

caefficient of turnover .

i
i
Ic
i
]
i
i
i
i
i

LABASA STEAM TURBO-PGWER PLANT --- 19th July 1%
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'€ CO¥TAR 2.9 - Hellbore Sebd § Rss. Coej., Roszmheis, FRS ----
-~
Source of Finance, productian ir F$ ;i Isilars?
. T2ET seesessennnans 1838 193¢ 1390 1931 1992 1967 163-
35 .08 0.40¢ £.00 .00 ¢.9¢
S £.08 ¢.00 4,00 ¢.00 4,00
£ .80 £.88 8.5 8.9¢ .00
&, 8.6 G2 ¢.00 ¢.00 .60
£, R g.08 0.0 .00 0,00
&t 4.0 4,02 §.00 4,98 §.80
d 1 ~274388,00 -374300. % ~274305.90 -274350,00 -3, 00
' ‘can §, locai.... 4,80 5.00 4,00 2.0 6.0
iean &, lozal.... 0.00 8,50 G.0¢ 6,900 00
' Tatal lgah sevees.s 430C.0¢ -2T4356.00 -27430¢. 00 -274306,08 -274300. 00 -27330¢, 00 -2T4300.00
lurrent liabilities §3900.83 1305.84 2280.33 3165.83 2938.34 I395.83 31733
Bani overdraft .... -123408, 8¢ g,00 g.00 8.00 ¢.90 .60 R
Tstal funde ... ~334507. 3 -272394.2¢ -272019,2¢ -3M13.20 -271388.70 -270904.20 -2T128.70
LABASR STEAM TURBO-POWER PLANT --- 1%th July 1%:

Source of

YERT veererereranes
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A
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B
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T
2

[
4

w
e
m e,

Current [iabilities
Bark ocverdratt ...,

* H .
otal funde wauvus,

Finance,

1693

2,00
.00

650

¢.60
.06
5,00

production in
19%¢

6,00
.00
6.0C

0.40
0.00
£.00

F$ {Fiji Dollars)

: 1998

1999 2

8,08 0.
0.0¢ 5
5,00 6,00

4.00 g,

0,00
¢.00 ¢

CEMFAR 2.9 - Heilborn GebH ¥ Rss. Comp., Rosenheim, FRG ----

-274300. 0% -274300,00 -2745300.0¢ 0.00 ¢.00 6.9¢ N
.60 5,00 ¢.0% 0.00 0.00 .00 &0

{00 6,90 6.60 ¢.00 0.0¢ .00 0.t
-278306.0¢ -278300. 9¢ -274306. 0 0,00 0.00 ¢.00 .6
398334 5726.00 5758.74 278,06 §017.30 5083.74 75L.6:
4,08 0,07 G.0¢ 6.9¢ 0,00 .0 ¢.0
-271256.7 -258380, 0% -268541.70 5275.00 6017.50 5063, 34 2786

e

-m---

LABRSH

STtAM

TURBD-PCHER PLANT

--- 19tk 3




ﬁ ' TOMEAR 2,0 - Meilborn GebH & Ass. Comp., Rosemneie, FRE ----
Source of Finance, produaction in F {Fiji Deliars!

YBET seveosossnrnes 2002

s v 5
quit 0.00
Equity, preterence. 0.00
Subzigdies, granis . ¢.40

Loan R, foreigr . g.00

Laan &, foreign.. ¢.00

Lozn O, foreign . ¢.00

ican &, lezal.... R L]

toan B, local.... 2.0

toan T, ictal.... £.00

stal Igan .v.vvens 0.00
(- Current iabilities 2833,34
~¢ Bani averdrait ..., R
e e

Total funds suvnese 2833.34

LABASA STEAM TURBD-POKEF PLANT --- 19th Jjuly 1%%
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‘-' COMEAS 2.8 - Heilborn GabH b Ass. Cosp., Rosenheis, FRE -—-
tie

Cashflow Tables, construction in F$ {fii: Dollarst

l YBAT v 0 v s e e s 1387
Total zash inflcw S4BA00C. OL
' Firancial rescurces . 3486040, 00
Saies, net of tar . . .0
. Toial cash outflos . . 5639508, 8¢
Tetal assets L. S4B5000, 20
. Operating costs . . . 0.0¢0
fost of finanze . . . 153608, 00
Repayeent .. .. . .00
Corporate tax .. . 0.00
Bividends paid . . . 0.00
€
& aogieih - -
Surplus { deficit } . -153608.00
Cupulated cash balance -153608.00

Infiow, local . ... 548500, 00
Gutflow, local . . . 1450148, 90
Surpius { deficit } . 4035832, 00

infiocw, foreign . . . .00
Qutfiow, foreign . . . 4189480.00
Surpius { defizit @ . -418945L. 00 -

Net cashflow . . . . . -5485006.00
Cugulated net cashfiox -5486000, 00

LABASA STEAM TURBG-PONER PLANT --- 19th July 19¢
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Cashflow tables,

Tatai cash infiow

-

-

Tatal assetc
’pe'ating gosts
Tast of finance

KEpiy“i.; s s 0 s e

Corporate tax . .
Dividende paid

Surplus { deficit }

Cusulated cash balance

Inflow, lotal
Gutfliow, local . . .
urpius { deficit !}

inflow, foreign . ..
Gutfiow, fcreign . . .

Surpius § deficit )

Ket cashélow . . . . .
Cusuiated net cashfiom

production in

°¢ Fisi Do

CONFRR 2.0 - Heilb

1iars}

2 UNT'-F:

arr Gmbk & Ass. Coap., Reseaheim, FRE ---

inancial resources .
Saies, net of tax . .

Total rash octflox . .

1988 1989 199¢ 1991 1992 1993
1530943, %0 1699537.0¢ 17SR053.08 1900474, 00 2049058. 00 2216349.90
43900.83 1905.84 2280.83 316583 2938.34 3395.83
1487002, 0¢ 1607631, 00 1747732, 0¢ 1897308. 3¢ 2045120, 0¢ 213473.08
1350489, 00 1299887, 0¢ 1351366, 08 1818059, 00 1472499, 00 1542742, 0¢
105348, 10 §383.8¢ 701589 §558.72 7520.94
5388L6. 00 36204C. 15 528160.02 663810, 16 70497000
307218, 08 276494.4¢ 215051. 20 184329, 60 133608, 0¢
2783090, 0¢ 278300.%¢ 27430¢.0¢ 274300.9¢ 274300.00 274300, 00
134627, 30 1E2668.50 235343, 20 289543.80 343500.00 402343.10
0.00 0.00 0.0¢ 0.00 0.00 0.00
17041350 309549.9¢C 393696.80 4854035. 40 576539.8¢ £74126.9¢
16805.50 326455.4¢ 7515210 1211588.00 1788117.60 24.,.88.00
1330903, 00 1609537. 00 1750082, 00 1900474.00 2049038. 00 22156869, 00
1360489, 00 1299887.0¢ 135:366.00 1414069.00 1472495.00 1542742.0¢
170413.5¢ 309649.90 398696.30 4564035, 39 374559.80 574126.90
.00 0.00 6.00 0.00 0.00 ¢.00

0.00 ¢.0¢ 0.09 0,00 .00 0.90

.09 .00 .00 0.0¢ 0.00 £.00
75192840 80444, 10 918768.40 975756. 40 1035189.00 1102035.0¢
-4734071.0¢ -3873627.00 -2954857.00 -1979101.00 -943941.2 158123.80
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lg‘:‘ COMSAR .0 - Heiiborn Gmbk & Ase. Cosp., Rosenheis, FRE ----
Cashflow tables, production in F§ (Fiji feilare!
£ -7t S . 1992 1995 1358 1947 1992 19939
Total cash infiow . . 2377935.00 25444635, 00 7.0 2917578.00 3104239.00 3284264.60
Financial resources . H7LE 309334 572,00 5738.34 275,00 047,50
Sales, net of ta. - 2474.6°.00 2541542, 00 2725395, 66 2911826, 8¢ 1098954.0¢ 3278247.0¢

Total cash outflow . . 150764¢.00 1674291,00 1772738.0¢ 1847735, % 1482488. 00 1796709.0¢

Total assets . . .. FTLT2 £921.72 12387.83 12452.72 1148:.5 13633, 69
perating costs . . . 743470.04 781010.00 850100, 60 §154630.00 983420.00 1056120.0¢
Cost of finanze . . . 122836, 40 92164,80 51843.20 .00 0.00 .9¢
Repayment . . . .. 274300.00 274360, 00 274306.00 276300.00 0.00 0,00
Cerporate tax - . . . 459909.40 519894,80 574526, 60 £41321,00 £87566.30 727534.90
Dividends pai€ . . . 0.00 .00 0.00 0.00 0.00 0.00

Surplus ¢ deficit ! . 770295.5¢0 870343, 4¢ 950576, 8¢ 1069843.00 1421751, 00 1487555, 00
Cusuiated cash balance I232346.09 4102883, 00 5061468.00 $131303.00 7553054, 00 2040609, 00

Infiow, local .. .. 2377935, 06 2544635, 00 27313800 217 478.00 3104239.00 3284264, 00

Qutfiok, local . . . . '607640 00 1674294.00 1772738.00 1847735.0 1682498.00 1795799, 00
Surplus { deficit } . 70295.5¢ B70343.40 958575.80 106984’.09 1421755.00 1487555, 00
Inflow, foreign . . . 0,00 .00 .00 0.00 0.00 .00
utflom, fcreign .. . . 0.0¢ g.00 0.00 .00 g.00 0.00
Surpius { deficit } . .00 0.00 0.00 0.00 0.00 (.00

et cashfiom . . . ., 1167482,00 1236808.00 1294320.00 1344143.00 1421751.00 1487533, 00
fucuiated net cashfliow 1328506.00 2362414.00 356734, 90 5200878, 00 5622629.00 110184.00

LABASA STEAM TURBO-PONER PLANT --- 19th July 19¢
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CONFAR 2.¢ - Heilborn GebH & Pss. Comp., Rosenheis, FRE --—

-
P

Cashflow tables, production in F$ {Fiji lollars!

Y3 v o v 0 v s a0 e . 2000 200t 2002
Total cash inflow . . 3853662.0¢ 3512087.0¢ 751083, 06
Financial resources . 5083, 34 2751, 86 83314

Sales, net of tax . . 3443596, 00 3609265.0¢ 1758260.00

Total cash outfiow . . 1894923.0¢ 1873370.0¢ 2051014, 90
Total assets . . . . 1107644 8316.41 6589, 1!
Operating costs . . 1117380.0¢ 1150910.00 1185445, 00
Cost of finance . . . 0.0¢ .00 0.0¢
Repaysent .. ... 0.00 0.00 ¢.00
{orporate tax . . . 748464, 30 §16140.40 859064, 80
Dividends paid .. . 0.00 0.00 .08 ,
@ e o -
“ cyrplus { deficit ! . 1556739, 2 1638627.00 1710079, 00

Cugulated cash balance 10597320, 00 1223590, 00 13946070, 00

Inflow, local . ... I453662, 00 3512017.00 3751093,
Gutslow, local . . . 1998923, 00 1973370.0¢ 2031014, 00
Surplus  geficit ' . 1356739, 00 1639647.00 1710079.0C
Inflow, foreign . .. 0,00 0.00 .00
Gutfiow, fcreign . . . .00 0.00 0,00
Surpius | deficit ) . 0.00 0.0¢ .00

%ot cashflow . . . . & 155673900 1638645, 00 1710079.0¢
Cusuiated net cashflion 9606923, 00 13305570.00 13015650, 00

LABASA STEAM TUPBO-POWER PLANT --- 19th July 1%
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'é\" COMEAR 2.0 - Heilborn BabH & Ass. Comp., Rosenheis, FRE --—

Cashflaow Discounting:

' al Return on Equity L
Net present value ...eeee.e.s.s 345329500 at g.00 %
Interna! Rate of Return (IRREL} .. 19.71 1
5t Return on Equity 2 ,
' Ne: present vall® cisvesesaisenss 373287.00 at 8.0 X
Internal Rate of Return ({IRREZ) .. 20,771
¢} Internal Bate of Return on totai investment:
l Net present vallE ..uisisse... 872002600 at 8.00 %
internal Rate of Return { IRR )... 17.87 %
Souity o= Total equity paid @ Net incose
l Squity 2 = Initial equity paic : Net cash return
LABASK STEAM TURBO-POWER PLANT --- 19th July 15:
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TOFAE 2,0 - Heilborn GobH & Ass. Coep., Rosenheis, FRE ---

Net Income Statement in F$ {Fijl Dollars!

YBAM v v v v v e a e e s 1982 1987 1299 1991 1992
Tatal sales, incl. sales tax . . ... 1487002, 00 1687831, 88 1747732.00 1897308, 90 2044129, 60
Less: variable costs, incl. sales tax. £,00 6.0 ¢.0¢ .00 ¢.00
Jariable margin o . o0 v e e s s 1457002.0C 165763104 1747782.00 1897308.00 2046120,00
Bs % of tctal sales . . .00 .0 o 100, 00 100,00 100,00 100.00 100,00
hon-variabie costs, imcl. depreciation B2079¢. 40 BRAG2G, 4C E71760.40 910140.34 945796, 40

Jperational @3rgib o v o v v 0 0 0w s £65211.50 76361050 876021.50 987148.00 1100330, 00
hs T oof total sales . . ... 00 - 24,80 47,50 30,12 52.03 33.7¢8
fost of finance . o . v v v v v vt - 307216.00 276494, 40 245772.80 215051.20 18432960
SBrossprofit L. e 738995.50 487416, 10 430248, 60 77211680 913999.90 _
CRILOWEREES v b v e s e e e s .00 0.00 0.00 9.0¢ 0.00
Jarable profit . o v o o 0w W Cas 328995, 50 487116.10 630248, 40 72116.80 915995.90
Tat o oo C e e e s 1345623.30 182668.5¢ 274343.20 289543.80 34350¢. 00
Met profit . . . .. . . . - . 228372.20 308447, 00 393903.4¢ 482573.00 572499.%¢
Bividende paid . + » o v v o v 0 s v s .00 .00 8.00 0,00 .00
ndistributed profit . . . o . v o . 224372.20 304847, 60 393905, 4¢ 482573.00 572499, 9¢
fcoueulated undistriputed profit o o 224372.20 $28819.80 922725.10 1405298. 00 1977798.00
Brose prnfn, 1 of total sales . . ., 24,14 30,30 36,05 50.7¢ nmn
Net profit, 1 of total sales. ... 15.09 18.94 22,54 2.4 27.98
RCE, Net profit, 1 of equity . . . . . 8.18 11.1¢ 14,38 17.59 20.87
R0I, Net profit+interest, U of invest. 9.58 16,47 11,52 12.55 13,61

e

" LABASA STEAY TURBO-PONER PLANT --- 19th July

-




-

. hs 7 of total sales

Undistributed profit .

Cperaiional sargin . . . .

—
m
s
e
.
-
-
.
-
.
»
-

Variatie sargit . ... .. .. .

hocugalated undictributed profit .

§ross profit, 1 of total sales . .,
Net profit, i of total sales .
RK3E, Net profit, % of eguity . . .
RCT, Net profit+interest, % of invest.

Kan-variable costs, incl. depreciatio

fs 1 of total sales . . .. .. ..
Cost of finance e e e
é}&uswﬁﬁ......... .
Rilowanzes . . . . . N .
Taxabie profit . . . . . ..
Ta% v v v v e e e e
Netprofit . o 0 0 v v o
Divicends paid . . . . v v v e L

Net Income Statement ir

Total sales, incl. sales fax .. ...
Less: variabie costs, inci. sales tax,

21

COMEAT 2,0 - Heilborn GebE & Ass. Comp., Rosenheim, FRE ---

£¢ (Fiji Dollars
1993 1994 1995 1994 1997
Z213473.00 237476208 2041542.0¢ 2725595.0¢ 2911820.00
G.00 .00 ¢.00 ¢.00 4,00
2213473.00 2374TR2.00 2541542, 00 272559¢5.00 2931826.0¢
160.0¢ 1L, 06 00,00 100. 0 190,00
984595¢. 40 1425458, 00 1052991, 00 1132086, 00 1201638,90¢
1226523, 00 13493410 1478558, 00 1593514, 0¢ 1710189.00
g4 56.82 38,18 58.45 58.73
15368, 122886. 40 92154.80 51443, 20 0.00
1172915, 00 1226425, 0¢ 1386386. 00 1532071.00 1710189, 04
¢.90 ¢.0¢ 0.00 ¢.00 ¢.0¢
1072645, 0% 1226425, 00 1384386.00 1532071, 00 1710189, 00
402233, 10 459909.40 £19894.80 STA526.69 641321.00
£70571.80 766515, 6% B66495.40 957548.40 $04884E. (0
0,00 0.00 G.00 5,00 6.90
§75571.80 768515, 60 866491.40 957544, 40 1068845, 00
2648374.00 3414888, 00 £281377.00 5238%22.00 £307790.00
48.47 51.64 54,53 56.21 38.73
30.30 32.2 34,09 35,135 36.71
24,45 27.94 31.59 4.9} 38.97
14,81 15.97 17,20 18,26 19,14

LABRSA STEAM TURBO-PONER PLANT --- 19th July (S
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COMFAR 2.8 - Heilborn Gabi b Ass. Coep., Rosenheis, FRE ---

Net Income Statement in F§ (Fiji Dollars)

YERr + v v v s e s e e 1998 1959 200¢ 2001 2002
Total sales, incl, sales tax . . . .. 3098944, 00 J278247.80 3443398, 00 3609265, 00 3758250, 0¢
Less: variabie costs, ingl. saies tax. 8,06 G. 0 0.0 0.00 ¢.00
Varishie margin . . . . .. . c s 30989454, 04 75247.0¢ 3443598, 00 3409255, 00 3738260.00
Az Loof total sales o .. 00w . 100,00 100,00 100.00 100,00 106.00
fon-variabie costs, inci. depreciation 1263400, 00 1338166,00 1399350, 00 143289C. 00 1467425.00
Operational argin . o . v v v v . s . 1833563.00 1940146, 00 2049238, 04 2176375.00 2290840, 04
&z % of total sales .. ... ..., .17 59,18 59.42 69,30 60,95
Dozt of finanCe o ¢« v v v 0 v 0 v 0 e 0.00 0.00 0.00 0.00 0.0¢
sBrossprofit . . . o .0 e e 1833543, 0¢ . 1940145, 00 2049238. 00 2176375.00 2290840.00
RILOW2RZRE o v 4 v v v v v o s v s 0 s 0.00 0.0¢ 0.00 0.00 0.00
Taxableprofit o o L v h v v v 0 v s 1833563.00 1940146,00 2049238.00 2176375.00 2290840,00
T8 v v e e e e e e e e 467386, 3¢ 72755490 768464, 30 B14140.40 857064.8¢

Net profit . . . . 1145977.00 1242592.0¢ 1280774.00 1360234.00 1431775.00

Dividends paid . . . . . ., e e e 0.0¢ 0,00 0.0¢ 0.00 0.00
tndictributed profit . . . . .. .. 1145977.00 1212592, 0¢ 1280774.00 1360234.00 1431775, 00
hecusulated undictributed profit . . . 745376700 BAbAISE.00 9947132, 00 11307370.00 12739146,00
Eross profit, % of total sales. ... 9.7 39.18 .42 50.30 60,95
Net profit, ¥ of total sales, ... 3b.98 36.99 7.14 37.69 38.10
R3E, Net profit, % of equity . . .. . 41,78 44,21 4b.89 49.59 32,20
ROI, Net profit+interest, ¥ of invest. 20.49 21,64 22.83 24.25 25.5¢

[y
e
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FProjected Balance Sheets,

YBAT ¢ o o s s v 2 s s e s e ae
Total 355BE5 .+ 0 s 4w s e e e e

fixed assets, net of depreciation
Construction in progress o « »
Current assets o v o o v v 0 e
Tagh, Bark . .. v 00 0
fash surpius, finance available .
igzs carried formard . .. . .

u
c

[ T R e

tal liahilities . v v v e 0 v

(:E;rEquit_ apital v .. e e e e o

feserves, retained profit . . . .
Profit L0 e h s e e s e
Long and eedius ters debt . . . .
u'ren‘ lighilities . . . . v . &
ank overdraft, finance reguired.

[24) (',

Total dest v v b v e s e e e e s

Cauity, % of liabilities . .. .

1987

3539508.0¢
.90
5639583.0C
¢.00
.00
0,02
4,90

.00

56396086.00
2743000.00
0.00

¢.00
2743009.00
0.00
133408, 00

2896608.63

48,84

COMFAR 2.0 - Heilboon BebM & Ass. Cogp., Rosenheim, FRE ---

construction :n F§ {Fiji Dollars!
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CONTAR 2.¢ - heilbern Czbd

#ss. Coep., Rasenheim, FRE --

Lo

Projected EBalance Sheets, Producticn ir F$ (Fiji [cilars!
TBAT 4 h e e n s e e . 1988 193¢ 1936 1941 1992 1937
Total assets L . . v a e e e . SATISTI.0 5812027,0¢ 563398300 5845352.00 £146496,00 4346138, 5¢
Fized assets, net of depreciation $357628.08 5073447.48 §793557.48 4C116B8.00 §229755.00 JUTTIE.H
Construction in progress .. .. ¢.00 4.0 ¢ 2.0 0.0 g.8¢
Turrent assets L ... ... §473.3¢% 88739.78 23282.95 99534.74 105518.1¢ 112342.3¢
lashy Bapk o w v i n e w e . 20366.57 21184.47 2181¢.83 22473.33 23148.33 2384545
Cash surpius, finarce available . 16865.30 J2p435.50 725152.48¢ 12115358, 0¢0 1788118, 00 2422285.4¢
Lose garried forward .. . . . .00 4,00 UL 00 G.00 £.00 6.0
1055 v v v v v v e s e s 0.0 §.0¢ 0.0¢ g.00 9.00 4.3
Total liabilities . ... ... . 3479973.00 3512027.00 3633913.00 3845352, 00 6146490,G0 6346138.00
Equity capital . .. .. .. .. 2743009, 00 274300000 274300¢. 00 2743000, 08 2743000.09 2743000.0¢
Peserves, retained profit . . .. 0.0¢ 224372,20 52881¢.8¢ 922725.10 1405293.¢0 1977798,84
Frofit .. 0.0 e . 2243722 304447, 60 39390540 §82573.00 572499.9¢ 67057189
Long and sediue terg debt . . . . 24:8700.00 2194400, 00 1920100.00 1645800, 00 137139¢.00 1097206, 05
lurrent jiabilities . .. .. .. 43900,83 45806.57 4£047.30 512583.33 S4194,47 57597.5¢
Bank gverdraft, finance required. ¢.00 9.0¢ .00 ¢.00 0.00 0.0¢
Total dett . .......... 2512801.00 2249207.00 1948128.00 1657053.00 14256%2.00 1154788, 02
fquity, % of liebilities .. .. 50,95 43,7t 4B.65 4,53 £4.53 41,9¢
LABASA STEAM TURBO-COWER PLAKT --- 19th July &
COMFAR 2.0 - Heilbern Sabk L Ass. Comp., Rosenheis, FRE ---

Projected Balance Sheets, Production in F$ (Fiii Doliars)
{2 S 1994 1995 1996 1997 1998 1999
i Total assets .. .. 0. . 7041547,00 7536831.00 8325796.00 9126122.00 10277370.09 11495980.6¢0
Fixed assets, net of depreciation 3665745.00 3383764.00 3101784,00 2819803, 00 2537823.00 2255842.6¢
lonstruction in progress .. . . 0.00 0,00 0.00 .00 0.60 A0
Current assete . .. .. .. .. 118704,2¢ 124886.1¢ 136495, 40 148178.50 158E52.40 171057.9¢
Caghy bank .. ... 400 v 24560.83 529,67 26035.00 - 26835.83 27643,33 28471, 87
ach surplue, finance available, 3232541,00 4102884, 00 5061462, 00 £131303.00 7533056.00 9040611.00
loss carried forward .. .., .. 0,00 .00 ¢.00 .00 ¢.00 .00
LOES v v v v e i e e e s 0.00 0,00 G.00 0.0¢ 0.00 .00
Total liabilities . . . ... .. 7041547.00 763683L.00 8325795.0¢ 9125122.00 10277370.00 11495982,07
Equity ca;‘.tai e e e 2743000.40 2742000,00 2743000.06 2763005.00 274300¢.00 2783000, 0¢
Feserves, retained profit , . . . 2648374,0C 34148%6.00 £281377.00 5238922.0¢C 633779¢,40 7453767, 00
Profit & .o v i v e s 746315, £0 264491, 40 957344,4( 1068868, 00 1145977.00 1212892, 8¢
Lang and meciur ters dobt , , , ., 822900,00 248603, 0 27436¢,0¢ 0.09 .00 4,60
Surrent liabilities . ., .. .. 60750,83 £3854,17 £9574.15 75332.50 90607,5¢ 86825, (¢
EBank overdraft, finance required. .00 .00 0.00 .00 6.0 .00
Y Totaidebt ... e 883660.80 61245420 343874.2 7533256 8567,50 862501
Equity, % of liatilities ..., J8.95 35,92 32,95 J0.6E 26,89 2.8

........................
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Projected Balance

YEB' ¢ s 4 v v on s an s as a
Total asseds . .. v v a i
Fi:ed assets, ast of depreciation

netruzticn it progress . . . .

: E e s v o o s s o s an

st surpivs, finance available .
LOSE -arrieC forwatd L. .. ..
<132

iong and sediue ters Zdebt , . . .
Current Iiabilities . . ... ..
Bank overdraft, finance required.

MR

ve » 0F lizhilities

Sheets,

OMFAR 2.0 - Heilborn GebB & Ass. Coep., Rosenheis, FRE ---

Production :n  ©$ {Fiji Bsllars!

annd AR MR
‘vt’\l VN avite
L27E1B20.00  1A144810.00  1S7941E.Q0
1673862.00  16918B1.0¢  1409901.0¢
0.00 6.9 R
181281 . 40 186720.80
29026.87 36206.67
aEeY a6 ILA0T f
‘\'w,‘r\-‘ \I \.' w

LR
¢.06

$2781820.00

1814481¢.00

2743000. 00
8546358, G0
1280774.00
9.00
91688.34
G.00

§1668.34

21,46

2743500.00 2783008, 00
9947132, 0¢ 11307372.60
1 {1

§0234.00
6.9
94440.0 §7273.34
0.00 3.00

94440.0(

19.3¢
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FINANCIAL ANALYSIS - Sales Price based

on B5Z of FEA’s diesel generation costs
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tTrRIAT I L - >n
VdnHR eV Heiikborn

LABASH STEAM TURBC-POMER PLANT
198h July 1933
Sales zt 831 of FER's generating pr:
i year{s] of constructien,
curreacy conversion raies
toreigr currency i
lgtal  currency
actounting currency:

tized  assete: i ign
current assete: ¢.0¢ 0.00C % foreign
total  asseis:  Sa3%:08.00 74,285 % foreign
Source of funds during construction phase

equity ¥ grante:  2743000.0¢ §.90¢ % foreign
foreign ioans @ .03
locai  loass @ 2743090.07
tatal  funds @ GAERON0.02 9.000 % foreign

Cashflow from operations

Year: { e 3
oper eting coste: 538816.0¢ 362049, 00 589780.00
gepreciation ;- 28198C.40 2B198¢.40 281980, 4¢
interest : 367216.00 276494.40 245772.80
production costs  1)28006.00 1120515.00 1117533, ¢
therect foreign 18,57 % 18.69 % » 18780
total sales 7 1404551.06 1517980, 0¢ 1650056, 04
grose intoge 276545,00 397865, 50 532526.L0
net income @ 17284080 248415.00 332829.¢
cash balance 11g8e1.8¢ 253618,3¢ 337620.50
net cashflow 704397.80 B04412.70 857593.3¢

Net Present Value etr 8,007 = 4022492,0¢
internal Rate of Return: 18,36 1
feturn on equityl: 17.36 %
Feturn on equityl: 18,82 %

Inde» of Schedules preduced by CONFAR

.g.al xnxt:a znvestment

3
sl p'odazt on costs
Hcr».ng Capital reguirements

Lachflon Tasles

Projectec Baiance
Yet income ciategen
Scurce of finanze

I3
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=ixed investsen® costs

Lani, sile prepe-aiion, deveioprent §.80 £,
RS 4 .1t - Py -
Zoiidings and civii warks . . . . . £.00 G
R iy v1544 As :
Ausiliary ang service fazilities . §.5¢ %
Incorporatasd fixed assets . .. . 0.08 L.
o & A [
- Vewvy .o
& OAS P mos
0.00 boa .08 0.00 0,00 .

2 - n - gn 2inz
51639.22 2878.45 228¢9.¢1 3848, 08 _ 362938 2123,

$1639.22 2478.55 288¢%.0! 3646.05 3620.38 4125,

849 .06 8.80 8.90 5,99 0.1

LABASA STEAM TURBO-PORER PLANT --- 19th July 1%

COMFER 2.0 - Heilbern Eabk & Ass. Comp., Posenheis, FRE ----
Total Current Investment is F$ (Fiii Dollars)

Year ' e e e 1994 1995 1995 1997 195 {5

G G O & ¢ &G b o = 0 0 e =
S R - - B :

Fired investazert coste

iand, site preparation, development 0.00 0,06 R (.00 5,00 .9
Buiidings ang civil works . . . . . 0.90 4,00 4,54 0.49 0,04 &1
Auriliary and servige facilities . 0.0¢ 0,06 G.60 0,00 6.00 R
inccrporated fiued zssets , L, L . 0,00 ¢.00 ¢.00 A 2,00 (4
®lani, machinery anc equipsent . . 0.30 ¢.00 ¢.00 ¢, 00 0.00 6.¢

T3tal 4iaed § ] . .00 .00 0,00 .00 5,00 .2

w
e
us
te )

v
v
3u
n
©
[
=
(£
w
e
)
(1:]
ol
e
(A
(=)
w
e
w
.

Prepraduction rapitais expenditures, 0.00 0.00 ¢.00 0.00 .06 £
darking capital .. .0 00w 3900.38 3828.38 £547.85 §705.37 §706.56 70180

Total carrent investment costs . ., ., 3996.3 3028, 38 864785 8705.37 5206.55 7515,
it foreighy, oL a0 .0 s . .00 0.00 ¢.00 5,00 0.09 &
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Total Production Costs in  F$ (Fiji Doliars:

LT 19%4 1993 1996 1997 1998 18-

A
.
'
'
]
]
€2
b 4
x
P
o
v
=
]
iw

tapacity tsinglie praduct:. 98,28 86,60 63.-34 £5.38 87,352 89,4
12l e h e s e e 28258¢0.0¢ 306980, 00 ' 31344900 329040.0¢ 33883¢. .
e e e s 153980 3 264856, 06 308050, 60 361455,
e s e s 4185, 0% 444,00 45740, 0¢ 47160
e e g38%, 80 §38¢. 60 3142,00 £ Y
e s 92Z8G.00 §737¢. 00 1E0826,00 {03848,
gaintenance L. L .. .. BESLL. O 76284, 00 T3
e e e e e 106356, 04 100484, 00 109576, 46
DYETREZEE . h v v e e e s 5‘84" .3' 29075.40 21048, ¢ J1590,08

4 e e e 729130.00 766250, 00 §348%¢.0¢ 90399G, 00 - 967290.07 1439568,
trative overheads . . . . . . 14340.00 14750, 00 18216.00 15660.00 16130.00 166‘0.;
costs_. caies and distribution 9.00 .02 0.00 0.00 0.00 0.1
0 00 .00 2.0¢ 0.00 0.9¢ .
198¢ 281960, 40 281986, 40 281980, 44 281985, 40 281930,¢
2886 40 92164,8¢ 61443, 20 0.09 {06 S

€
.
o
re
A
w
o
-
]
u
o
pee 1
L]
(=9
e
"
o
=
[=]
b= ]

28
19
o

tal production costs . . . . . L 114853700 {55185.00 1193524.00 §201630.00 1265400,00 IRNCTRIN

e
<>

> LR >
<oen

o

single product ! . 0.05 0 0.06 0.06 4.1
13 i7.
]

f
Ch e e 18.2 i8. 17.43 18,55 15.:
Puarieble,d o oo 0000 0.00 ¢ 6.0 0,20 0.¢
ghal dabour o v v oo e 89570, 09 92269,00 §3026. 00 9787G. 00 100820, 06 163845.¢
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Total Production Costs in Fd (Fiji Dellersd

.‘zer 2000 2008 042
% of nos. capatity {simgle proguctl. 70,88 754 7.8t
' Baw zaterial Lo v v v o v a0 a0 s 348940, 00 359430.0¢0 721800
her raw saterials . . 0. 0. . §91930,0¢ §1401L.08 82643026
eIt I 4830.2 5006.00 5150.00
ER2rgY « v 0 0 s e e e e s 9700.05 969¢, &C 10294, 00
' tabour, ZirECt . . v e a e s e s e 106950, 00 110175.00 11348¢,00
Sgpair, saintenancz . . .. 0 . o 77360.00 79830.00 82230.6¢0
SPATEE v e e e e e e e RN 116346.00 119830, 00 $23435.00
. Factory OVErhERES . v v v e v e o 394006 944,00 16016.00

Faztory costs . . v v 00 w0 e e 11002560.00 1133280.00 1167286, 90

Rdzinistrative overheads . . . o . . 17120.00 17630.00 181460.00
.. Indir. costs, sales and distribution 0.90 .00 0.9¢
@?irect costs, sales and distribution 0.00 0.00 ¢.00

bepreciation o o 0 0 0 v o0 v 281980, 40 2B1980.4¢0 281980, 40
Financial costs . . ... .. NP 0,00 0.00 0.00

Total precuction costs . . . . 4 . 1399340, 0¢ 1432899.0¢ 1447420, 00

Tosts per unit { single product ) . 0.06 4,93 .06
D it fOPRigQh, % v v e e e s 0 s 0 s 14,97 14,62 14,27
OF it variabieyh o v 0 0 v o s 0 e s 0,04 0,00 ¢.00
Tobal JAIOUT L . . e e v e e e e s 106960.00 110:70.0C 113480, 00

LABASA STEAM TURBG-POWER PLANT --- 19tk July %t
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Salas

—%-—-—”--dmﬂ-u‘—-

Net Workirng Capital i

Jurrent assets

Accounts receivatle . .

inventory

.ng- Ay

t gy

Ssare:

gorioinopr e
Finished preducte . . .

ant eaterials

0qress

Cash inhend .. .. ..

Tetal current aszets

Current liabilities and

Ac:nunts payable . . . . . .

R

Net working

intrease in

et working
ket woriing

capital . . . .

working capital .

capital, jocal

tapital, foreign

F$ (Fiji Dollare!

COMTRE 2.8 - Meiibern BebH b Ass. Cosp., Rosenheis, FRE ---

1988 198¢ 1990 1991 1992

mdc  coto
36 12.n 44900.87 45335, 87 §9148.33 52345.57 §55317.50
3 12 23493.584 74787.22 26445.03 28953.47 31222.3%¢
1 358.¢ 18.89 19.42 20,08 20.67 213
50 &0 13506.G0 14008.32 14428.33 14850,00 0647
1 360.0 1463.35 1526.89 1802,92 1708.44 08,37
t 380.0 1496.49 1381.22 1838.22 1744.89 1843.%C
3 12.0 20566. 67 21184.17 218 .83 22473.33 23148.33
ve e s 1{Lo40.10 109923.9¢ 115093.8¢ 12210770 1285856, 40
0 12,0 43900.83 ASRCS, 67 48087.50 51253.33 5§191.87
e 81639.22 54117.28 §7006.28 T0E54.34 T4478,72
. . 81639,22 2478.05 2889.00 J848.06 3620.38
e e s s 61639.22 £4117.27 £7006.28 '70854,34 74574.72
e e e ¢.00 4.00 G.00 ¢.00 .00

sinipue days of coverage ; coto = roefficient of turnover .

Net Wo
Vear . . .
.nverage .

current asce
rcccunts ¢
.H\Eﬂ&ﬁ',
tnergy .
Spares
Hori in p
F nis ed p
in hand
Cta curren
Lurrent liab
fzcountz pay

inCreasze in

het woriing
het #Orking

Hote: act =

rking Capital in % (Fiji Dollars)

T 1993 1994 1995 199 1997

P 1 o ¢4

ts &

gceivatle . ., 3 12,0 58747.5¢ £1955.83 £5006.17 70841, 46 T6837,50

and gaterials . X 1.1 33976, 45 36391.28 JB7E4L 1 §3721,14 48704. 00

S B .1+ 11.89 - 23,27 23.9 24,67

e e KB 15760, 67 T 1£726.47 £7228.37 17746.67

rOSTESS . . . . I 380.¢ 19:9.58 2050 s 2128.47 2319.14 2541.08

roducts . .. 1 3b0.C 1996.25 206547 2169.47 BN 254,58

P I VY 238435, 00 28568, 83 25298.8¢ 26835.87

Dassets L. .00 s 136187.30 143261, 07 -5013Z.9, AN 175014,30

ilities and

edle . .. .. 30 12,0 5758750 60760, 43BS4. 17 §9575. 18 75332,80
het working zapital o o 0 0 0 0 78599, 84 82500.02 B5328.5¢8 12775.4% 99581.81

wariing capital . o . . 4128, 13 39003 828,78 5t47 .82 §705.77

capital, local ... ... 78599, 84 25022 275 97876.45 79851, 88

cepital, frreign ..., . 0,90 g0 A .00 .00

winimus days of coverage j crtc = coefficient of turnover |

LADAEL STEAM TURED-PCHTT SLANT --- 192
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COMFAR 2.0 - Heilborn Geb¥ & Ass. Cozp., Rosenheis, FRS ---
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e

Net Working Capital in F$ {Fiji Boliars!

hote: sdc - einimu days of coverage ; cotc = coefficient of turmover .

LABASA STEAM TURBO-PONER PLANT --- 19tk July 1%t

l YEE® v o v s s a s s s s e s e b s n e 1998 1999 208 2008 2092
' Coverage . . o s o s . .. 880 COtD
Zurrent assets &
Accounts receiveble . . . 3¢ 120 g1951. 66 §B01G. 90 9IUE.00 95909, 16 9878k.86
inventerv and materiale . 30 1.1 33178.53 387372 4233230 484£7,22 66400.97
Enargy e e 13804 25.39 W 28,94 7.8 28,58
S;areé ....... . g 8.0 18278.32 1B828.8F 19390.04 19971.87 057087
Kork inoprogress .. .. L 380D 2685.52 238752 3056.28 J148.00 3242.44
. Firished progucts . .. 1 368D .2 2933.47 3193.83 1198.97 3392.89
Sashin hand ..o w0 30 LLO 27643.33 28478, 57 29326.67 30205, 467 J1413.33
Tote” ~rreni assels . . . o a0 s e 186495.90 199329.60 210408.00 216927.5¢ 223436.30
. Surr. . Hiabilities and
p{-‘"*unts payable . . . ... 30 12,0 80607.50 B6625.460 91488.34 4440, 00 §1273.34
; stowerking capital o . 0. 0w e 105888, 40 112804, 50 118919.7¢ 122487.50 125163.20
increase in working capital « . o . . . 5205.536 7016.23 $013.09 J5e7.76 3675, 74
Net working capital, local . . .44 105888, 4¢ 112904.60 118919.7¢ 122487.5¢ 126163.20
' Ket working capitai, foreign . .. .. 0.00 0,00 0,00 ¢.00 0.00
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.§ JOMRAE .0 - veiibern GebE & Ass. Coop., Rozerheim, FRE ----
Source of Finance, production iz F$ {Fiji I3liars!
. Y237 tisrsesneninns 1988 k] 1996 199t 1992 1833 199:
Sjulty, ordinaty Y .00 ¢.0¢ ¢80 .00 ¢,00
' ‘ preference. §.08 4,09 4,00 $.80 4.00 G008
it .xns grante GO0 ¢.00 4.00 §.8¢ 8.8) ¢. 00
izan B, foreign . 0.2 .00 §.90 0.00 ¢.00
-oan E, foereign.. §.00 4,00 ¢.00 .00 §.00
tean L, foreign . G.00 .00 G.o0 .80 ¢.00
Loan &, lacal.... -274306.0¢0 -274304,00 ~2TA305.60 -274300.00 -274300.80
Loarn 5, leozal.... ¢.0¢ ¢.00 ¢.00 ¢.40 G0 :
Loan £, local.... G060 .00 0.00 ¢.00 0.00 0,00 .80

Tatal loan ..ennen -274300.0¢ -274300. 00 ~274300.00 -27430¢.00 ~274300.00 -274300.09 -274300.0¢

g wurrent liabilities 43900.83 1905.64 2290.83 3183.83 2938.34 3395.83 T
Bani overdratt .... , 11888200 -34726.00 .00 0.00 0.00 ¢.00 i
Total funds ...vaes -349281.2% -30712¢.20 -272019.20 -271134.2 -271361.70 -27090£.20 -27112.7L

LABASR STEAM TURBC-PONER PLANT --- i9%th July $1%¢

CONFAR 2.0 - Heilborn GabM & Ass. Comp., Roserheiz, FRG ----

Socurce of Finance, production in F$ (Fiji Bollars!

YE3T teeerennnennss 1995 199¢ 1997 1999 1999 2000 2808
Equity, ordinary .. 0,00 3,00 5,80 8,00 0.00 ¢.90 G.00
Equity, preference. 0.0 0.0% 0,90 0,00 0,09 6.0 6.4
Subeidies, grants . 4,00 £, 00 .90 ¢.00 0.00 ¢.00 .8

Loar K, faoreigh . 3,00 0.900 ¢.00 0.0¢ 0.00 .60
~ Lzan B, foreigr.. .00 .00 0.00 0.00 0.90 .00
' igan C, foreigh . .00 0,00 0,00 0,00 0.00 0.00

Loan A, locel.... -274300. 00 -274300.00 -274300. 60 2,60 0.00 4,00

Loan B, local.... 0.00 .00 0.00 .00 0.00 .00

Loan C, lecal,.., 0,00 .00 .00 .00 0.00 0,96
Total 1oan uveeuis -274300,00 -274309,00 -274304,00 0,00 0.00 .00
Current liabilities 3073.34 572040 5758.34 S275.00 £017.50 50£3.34 275,62
Bank overdrart .... 0.00 9,00 .00 ¢.00 0.00 0.3 L0
Tatal funds wuuvuu,s -2712¢6,70 -268580. 40 -258541. 79 5272.00 . 6017.50 5063.34 275,62

LABASA ETEAM TURBD-PONEF PLANT --- 19th Jjuly i8¢
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'G CONEAR 7.0 - Heiiborn GabH & fec. Cosp., Rosenheie, FRS ----

Socurce of Finance, production ir 78 {Ff1i Beliars!

el

m

N
.

.

M

.

.

.

.

.

.

.

"~y

<>

b3

F

E':i'.iit'p', ar élna .o §.0¢
Sguity, preference. 4,08
Suzsigies, grants 4.0¢

l ioan &, ‘creigh . 0,00
-Gan B, foreigt.. .60 .

-san O, foreign . 8.0

' (3as b, local.e.. 5,08

L2an B, local.... .00

toan C, local.... .60

. Total 1gah vuveenss 9,30

urrent liabiiities 2933.34
Enk overdraft ... £.80

-

Total funds vueeees 2833.34

LABASA STEAM TURBO-PONER PLANT --- 19th July 1°%

) an Gn =2 on B B B = @ -




E= conpaR

i S HIGD

.e TOMTAR 2.0 - Heiiborn Bebe & Ass. Coep., Rosesheim, FRE ----

Cashflow Tables, cornstruction i F¢ iTiji Bollars:

-
m
»
4
.

....... 1987

' Total cash infiow . . 5484000, 0¢
Financizl rescurces . S486000.00
Sales, net of tax ¢.00
. Total cash outfion 3539508.00
Tatal assets .. . CABALNL. O
' Jperating costz . . ¢.0¢
Cost of finance . . . 153608, 00
Repaysent .. . . ¢.00
. Corporate tax . .. 0.00
Bividends paid . .. .00
Surplus | deficit ! . -153608.00 -
Cusulated cash balance -153409.0¢0 . ' "o

Infiom, lacal .. .. 548£000.00

. Gutflow, locai . . .. 185(148.50
Surpius ¢ deficit } . 4035852. 00
Inflon, ‘oreign . . . 0.0

' Cutflow, foreign . . . £189450.00
Surplus ! deficit ) . -§187460. 00

Net cashfiow . . . . & -5466000.00
' Sugulated net cashflow -5486000.0C

LABASA STEAM TURBO-POWER PLANT --- 19th July (9%
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Cashflow tables, production in 7t iFi;i Dollars’

. BAT W v e e n e e 1983 1389 1990 1991 1992 1993
Total cash infiow . . 1448452, 9 1519886, 06 1152341, 00 1795725, 00 193577620 2094208.0¢

' Financial resource: . 43906, 83 1905, 584 228¢,93 3182.83 293834 3395.83
Sales, et of tax . . 1404531, 00 151798¢. 0¢ 1650082, 0¢ 17926500 1932845.00 20%0812.¢

. Total cash outfloe . . 1329570.90¢ 126624889 1312720, 60 1374788, 68 1233018.00 1496744, 0C
. Total assets .. . . 105540, 18 4387, 8¢ S1a0,83 703,85 £538.72 7520.94
. fperating costs . . . 538810, 06 362040, 99 539780, 10 628160, 12 463812, 08 7047700
Lost of finance . . . 307215.00 I LY 1E7T2.80 213031.2¢ 164329. 60 153608. 00
Pepaygent . . . . . 274301, 06 274390, 00 274150.00 274300.00 278304, 06 274300,00

' Corporate tax . . . 163794, 4¢ 15047, £ 1995975 250263.00 301015.90 356345.20
@_ Dividends paid . . . 0.0 ¢.00 .00 6.00 5.00 0.00
Zurplue { defizit } . 116881,90 253618.40 33762¢.5 420937.00 30575990 S97463.9¢
luztlated cash balance -34726. 13 218892, 3¢ 556..“.80 977449.80 1483210, 00 2080674, 0¢

inflom, lezal ... 1448452, 00 1519886, 0C 1652341, 00 1795723.08 1935778.00 2094208, 00
Outfiow, local . . . . 1329576, 00 12566258.00 1314720.00 1374788.00 1430718.00 1895744.00
Surplus { geficit ' . 1i8881.9¢ 253648. 480 3N 420937.90 303759.90 597443.9¢
Inilow, foreign . .. .00 0.03 i 3.00 ¢.0¢ 0.0¢
Outflow, foreign . . . ¢.00 0.0% 8.0¢ g.8¢0 0.00 .00
Surplus ¢ deficit } . 6,00 0.00 £.00 ¢.9¢ £.00 .00

Net zashilow . . .., 7)6397.80 804412, 70 357893.20 910288.30 964389.40 1625372.00
luguizied net cashiios -4783662,00 ~I9EL127.00 -312349s, 00 -2213208,0¢ -1248818, 00 -223446.40

LABASA STEAM TURBC-PONER PLANT --- 19th July 198
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{CMEAR I.0 - Heilborn GabE & Rss. Coep., Rosenheis, FRE ———-
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Cashflow tables, production in F¢ {Fiji Dollars

YEar o v . 0 s e 1994 1995 1998 1997 1998 1999
Tatal cash inflos . . 2246218.00 2803852.00 2500875, 60 2754503.0¢ 2971451.9¢0 3102011.00
Financial resc.‘. res LA 3093.3 5726,00 3738,34 5275.00 fi7,80
Sales, net of tax 2243046, 0¢ 2460085 0¢ 2574755, 00 2748845, 04 2926176, 0¢ 3093994, 00
Total zazh outflow . . 1558248, 0% 1621427.0¢8 171617308 1786419.08 1817592.08 1728358.00
Total azsets .. L, 7073.72 £921.72 12347.83 1248772 11481.34 $3033.6¢
Gperating costs . . . 783476.00 I URGY 852104, 40 918450, 00 633420, 09 1082120.42
Cost of finance . . . 122885, 4¢ 92164,8¢ 1443.2¢ 0.00 0.0¢ 0.0
Fepaysent . . ... 274300.0¢0 274300.09 274300, 0% 274300.00 0.0¢ 9,00
Corporate tax . . . 410515.90 467036.00 51795870 58020530 62279¢.80 £59210.00
MDi\ri.’iem!s paid . .. 0.00 0.00 ¢.00 0.00 9.00 6.00
Surplus { deficit } . 487973, 00 78223530 864302, 00 857983,8¢ 1313758, 00 1373648, 60
Cueulated cash balance 276B647.00 3550882, 00 4415184, 00 S3B314R.00 4596927, 0¢ B70574.90
Inflos, local . ... 224£21%,00 2403662.00 2580475, ¢ 2754843, 00 2931451,00 3102011, 02
Qutfiow, lozal . . 0 1558246.0¢0 1421427.0¢ 716173, 00 1785619,00 1517692, 00 1728364.00
Surpiuc { deficit £87973.0¢ 782235.3% 85430154 €57931.80 1313759.0¢ 137384890
Intiow, foreign . .. 6,00 0.0¢ . 0,08 0.0¢ .00 0.0
Gutfiom, foreign . . . 6.0 0,00 Lot 0,00 0.00 6,00
Surplus [ deficit ) . 0.00 ¢, 00 ¢.00 §.00 0.00 .00
Net cashflom . . . . . 108515... 1148708,00 1200045, 00 1242284.00 1313759.00. 1373648, 0¢
Zueulated net cashflow BaL713.1 2010413, 00 3210459, 00 445274300 S7866501,00 7140149,00

LABASA STEAM TURBO-POWER FLANT --- {9%h July 19§
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.e ! ~OMFAR 7.0 - Heilborm BebM & Ass. Comp., Rosesheis, FRE --—

Cashflow tables. production in 7§ (Fiji Jeilere)

. YRar v v v v v e n e 2000 2001 2002
Total cash inflow . . 3262538.90 I833238.00 355297%,¢840
l Tipancial resgurces . 5063.34 275166 2833.34
Sales, net of tax . . 32577900 3410430.00 3550180, 0¢
. Total cash outflow . . 182537868 1896525, 00 1972945, 8¢
Tewal assets . 1:1078.44 §719,4¢ LR
. Tperating costs . . 1117330, 0¢ 1150910, 00 1185430, 08
Tazt of finance . . . £.0¢ 9,6t 4.0
Bepaymeat . . . . . ¢.00 0,00 .00
l Soracrate tax . . . $96912.80 741595, 90 781019, 70
Dividends paid . . . 0.0¢ .00 §.00

.2

tdeficit b, $437487.00 1514406, 0C 1530004, 0¢
cast balance 9508069, 00 11022476,09 12602470, 00

Infize, fozal . . 3262858.00 3813231, 00 3552972,

Ggtflom, local . . . 1925371.00 1898825.0¢ ‘97"969.“
Surplus § defizit } . 1437487, 00 1514406, 00 1580004, 90
inflom, foreign . .. ¢.900 .00 .00
Dutficw, foreign . . . .20 .00 6.0
Surplus { deficit ) . .00 .00 £.00
Ne!t cashflow . . . .. 1437487.0 1514406, 0C 1380004, 0C

Cusuiated net cashfiow BE77835.00 10092040. 0¢ 11472030, 00

.-
-~
e
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o6 - Heilharn GebY & Ass. Comp., Rosenheis, FRE

Cashflow Discounting:

a} Return on Squity It
et present value ...oeveeennn 275976008 a1

B.o0 1

B.00 I

8.0¢ -

internal Rate of Return (IRREL} .. 17,56 1
2} Return on Equity 2: .

Net presest vaiue ...l cineses 38759752.0¢ at

Internzi Rate of Return (IRRE2} .. 18.80 1
£} Internal Rate of %eturn on total investeent:

Net present value ....ee ceersss ROZ2092,00 at

Internal Rate of Return { IER ) ., 16.35 %
Tauity o= Total equity paid @ Nel incose
Tquity 2 = Initial equity paid : Net cash return
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Net Income Statement in

F¢ (Fiji Dellars?

' Year . . . .. 00 .. . ce 198E 1989 1999 1991 1992
Tota! sales, imcl, sales tax . .. .. 1404531, 90 1517985, 04 1650040, 00 1792559.0¢0 1932840, 00

' Less: variabie costs, inci. sales tax, 2.00 0.04 C.00 ¢.00 ¢.00
Varisle Eafgin . . . v 0 v e e 1404551.00 151798¢C. 00 1650040, 00 179255900 1932840.0¢

. Gz L of total sales . ... ... .. 160,00 180,00 100.0¢ 100,00 104,00
Kor-variadie costs, ingl. Zepreciation 820795.40 844920, 8¢ §T17L0. 40 910148,30 94579040

. Gperatignal ®argin . . . . . . PN S8378L.00 LY L LR 778299.50 882419.1¢ 987049, 40
Fs % of total sales . ... - 41,% 4.4 iT.47 £9.3 51.07
' Cost of figante . . o v v v v v v o 307286.00 276494, 4¢ 245772.80 213051.20 184329.60
“ S'ns= profit . e e 276345.00 397455, 66 532526, 40 66732790 802719.8¢
Rllowances . o v v v v o v 2 v n 0 v e £.00 .00 .00 0.00 0,00
Tanable profit . . . . .., v 27454300 1974435, 60 §52526. 60 $57367.9¢C 802719.8¢

TaE o v s a v v s v s e e . 103764.40 149049, 80 199497, 50 25026300 301019.9¢
Netprofit . . .0 v v v v v o v hs 172840, 40 2484156.00 332829. 10 417104,90 501£99.30
Bividends paic¢ . . . . . . o e sy ¢.00 0.00 §.00 .00 ¢.0¢
Undistributed profit . . . . .. ... 172840, 60 243416, 00 332829,10 417104.90 501699.8¢
hocusulated undistributed profit | . 172840.60 §21256. 60 . 18085.80 1171191.00 1672891, 6¢
Srozs profit, L of total sales. . ., 19.69 26.18 .27 37..« 4‘ 5

Net profit, I of total sales. ... 12,3t 0.3 20.17 23.2 c.9

R0E, Net profit, ¥ cf equ i'(f Ve 6,3 .08 12,13 15.21 1\...?

RCI, Net profit+interest, % of invest. 8.55 2.4 10,42 11.38 12,34

2
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Net Income Statement in

YEAP o o s ¢ o 0 o v s 8 4 b 0 s

Total sales, incl, c=aies tax . .

Less: variable costs, incl. sales tax,

Variabie gargin . . . .. P

3% of total sales ... 00 e e

Nor-variatis zests, incl. depreziation

Jperationai sarg. e s s
b

52 % of total sales . ... .

Cost of SiRBRCE & v v 0 0 0 v s

éﬁrcssprafit..........
BLIOWBRTEE » o o 0 v u v e s Ve

Taxable profit . o v ¢ 0 o v 0 s
Tau

HE-T: 2 T T T T R T B S S I T T O A

Met profit o o . v o a s e

Dividends saif o v v v ¢ 0 0 s &

Undistributed profit . . v o 4

fccupulated undistributes profif .

Sross profit, T oof total sales .

Net prefit, L of total salez . ..
uOE, Nei profit, 1 of equity . .. .
731, Net profit+interest, i of invest,

F$ (Fiji dol*- .

1995 1994 1995 19%5 1997
209081200 2263046, 2400569.0 257475500 2748845.00
0.00 ¢.08 C.CL §.30 £.0¢
2090812.00 2247046.00 2400569, 0¢ 2574755, 0¢ 2748845, 00
126.00 160.0¢ 106.0¢ 108,00 10¢.00
98493C.4¢ 102543000 529900 1132080.00 $201630.0¢
1103852.00 1217595.0¢ 1337578.00 1442675, 00 1547214.90
52.80 54.28 i 36.03 5¢.2¢
153608.00 1228856.40 92154.8¢ 61443.20 0.00
950253, 70 1094709.00 1245413.00 1381231.00 1547214.00
¢.0¢ .90 .90 0.90 £.0¢
950233. 90 1094709.00 1245413, 00 1381231.00 1547214.00
356345, 20 §10515.90 457030, 00 317961.70 390205.36
593908.7¢ 484197, 10 778363.3¢ £63289.5¢ 967008, 9¢
.00 .00 0.00 0.0¢ 0.00
593908.7¢C 684163, 1¢0, 778383, 36 863269.50 967008, 90
2266799.00 2950993.00 3729376, 0¢ 4592645.00 - S359634.00
§3.45 48,80 51.88 53,04 55,29
28.41 30,56 32.42 33,33 3518
21.65 24,94 28.28 31.47 35.23
13.43 14,49 15.62 16.57 17,34

~
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.@ COMFAR 2.0 - Heilborn Gab & Mss. Comp., Rosenhein, FRS --

Net Income Statement in F$ (Fiji Dollars!

fear o . o0 v e Cv e e 1998 1999 2000 2001 2002

Tatel sales, incl. sales tax . . . .. 2925176.0C J093994. 90 3237795,00 3410480.00 3330140, 00
Less: variable costs, incl. sales tax. 0.00 g.0¢ 0,04 ¢.00 0.80

<.

Variable @argin . .o v o0 v v b o 2926176.00 3095994, 0¢ J227795.00 341048¢. 00 I550140. 00

fs fof tetalsales . .. .. 0 u s 100.0¢ 100.0¢ 180,00 100,00 100. 00
Nen-variatie costs, incl. depreciation 1265400.00 1338190, 00 1399360, 00 143239C.0¢ 1467428, 0¢

Gpersticnal margin . . . . v . 0 0. s 1660775.20 1757893.0¢ 1858434, 00 1977389, 8¢ 2082719.00
As % of total sales . . ... . ... 56,76 56,78 57,05 57.99 56.87

Cost of finamCe . o v ¢ ¢ 0 v s 0 4 s 0.00 0,00 0.00 ¢.00 ; 0.00

@L&rnss profit o . e 1£60775.00 1757293.00 1858434, 00 1977389.00 20B2719.00

Rilowances . . . . ... .. v e e e 0.00 0.00 008 0.00 0.0
Texableprofit . . .. o000 166977500 $757893.00 1838434.00) »  1977589.00 20827
88 i e s e e s e 622790.80 §59210.00 696912.80 741295.9¢ 781019...

Netprofit o o v v v v v v 0 v 1037985.00 109B6E3. 00 1161521.00 1235993.00 1364700, 0

Eividends paid o v o 0 v v 0 v s 0 0 s 0.00 ¢.00 0.00 C.06 pre
Undistributed profit . . . . . . . . . 1637985, 06 1098683, 90 161521, 00 1235993,0¢ 130476

Azcusulated undistributed profit . . . 639763909 7695322, 00 8857843, 00 10093840.00 . 11395540.00
Gross profit, % of total sales. ., .. 55.76 56.78 57.05 . 399 S0.67
Xet profit, % of total sales. ... 3.8 35,49 35,63 . 36,24 3e.67
835, Net profit, ¥ of equity . . . . . 37.84 45,03 2.34 £5.06 47,4
RGI, Net profit+interest, 1 of invest. 18.56 19.62 0.1 22,04 23.19

LABRSA STEAM TURBO-POWER PLANT --- 19tk July !°




Year .o v v v v v v v e e s
Total assets . . ... .
F

Current assets L .. ...

Loss zarried forwerd ..
LOES 4 s om0 o s 0 s .
Total liabilities . . ...

_Ngoequity capital ... ...

Reserves, retained profit .
Profit o .0 v a0 v v v
Long and sediue tere debt .

Total debt . .......

Equity, 1 of liabilities .

Cesh, BLok o v v o h i e

[N
Cash surplus, finance availabie .
: Figs

:xed assets, rst of depreciatiorn
Lanstruction 1n progress . .

Current liabilities. ... ...
3ank overdraft, finance regquired.

Procjected BRalance Sheets, constructioni:

1987

5639203, 90
0.0¢
3639608. 60
¢.00
8.00
8.0¢
G
.00

3639608. 00
274300600
.00

.00
2743000.C0
0.00
153408.60

28946408.60

43.64

£¢ {Fiji Doilars)
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CONFRE 2.0 - Yeliborn oebM § Ass. Coep., Rosenheis, FRS --——

3= -

Projected Balance Sheets, Production in F§ {Fiji Dollars!
YEE™ o v s e it n e a e 1998 1987 1996 1991 1992 1993

Tetal assets . .. ... ... J453163.60 SA04453.00 S38227%.00 S611245.60 3841582.00 8164587.¢

Fized assets, net of depraciation 3357428.9¢ 5075547.00 479355700 4511886.9€ 4225706.00 3947725, 600

Ceastryction in progress .. . . 6,08 ¢.00 3.00 6.00 ¢.00 .00
Current assats . ... ..., . 84973.3% 83739.7% 93282.93 7943434 103518.19 $12342.3¢
Cazh, B3R o v vt s a o v s n s 20556, 57 21184.17 2i818.83 247333 27148.33 23045.8¢
Cac* surpius, finance availabie . £.00 2188%2.00 5‘...‘.5“ $77850.5¢ 1483219.40 2080674, 04
Loss carriec forward .. ... 600 iy .00 0.00 3.02 8,90
1 T e e e s 3.00 ¢.0¢ 0.9 8.00 ¢.0¢ £.00

Total iiabilities . . . ... .. 3463168.00 5404453.00  5445273.00 3611245.00 3841582.00 6164587.00

é*qu’) capital .. ... ... 2743000.00 2743000.00 275300¢.00 2743000.20 2743000.00 2743008.00

. fieserves, retained profit . . . . 0,08 17284250 421235.6C 734085.80 1171191.08 1672251.00
Orofit v v e v e e h e e 172840, 460 248415.00 332825.10 £17104.90 501699.580 593908.7¢
Long and sedius ters debt . . . . 245870, 00 219440800 1920106.00 1645800, 00 137150¢.00 1097200, 60
Zurrent liabiitties . .. .. .. £3900.83 43806.467 48087.5¢ 51253.33 3419187 S7587.5¢
. Bank overdraft, finance required. 34726.00 .60 8.0 ¢.0¢ g.6 ¢, 00

Totalgebt ........... 2047327.00 2240207.¢0 1958188.00 1697033.00 1425692.00 1154786.48

Squity, % of liabilities .. .. 50.21 56,75 5019 - 45.88 5.9 43,50

LABASA STEAN TURBC-POWER PLANT —- f9th July 19&:

CONFAR 2. - Heildorn GebH & Ass. Cosp., Rosenheis, FRG -~---

FProjected Balance Sheets, Production in F$ (Fiji Dollars)

e s e e e e e 1994 1995 1996 1997 1998 1995

-
o
'Y
b

5
*¥ :
[ )

Lol

[

e

assets . . ... 000 . 6577653, 00 708483290 7679520.00 8377985.00 9421245.00 1052595050

Fised assets, net of depreciation J645745.90 3383764.0¢ 3501784, G0 2B19803.00 2537823.00 2255842,
' Canstruction in progress . . . . 0,00 6.00 €.00 6.0¢ 0.00 0.0¢
Current assets . ........ 11870¢.20 124885.15 13549289 148178.5C 158852,60 171057.9¢
Cashy Bask . . .0 u v v v s v 24560.83 28296.467 26055,00 26835.82 27643.33 28471.87
' Cash surplus, finance availablie . 276B548,90 3550885, 08 A415186.00 53B31£9.0¢ 569£928,460 8070574.60
Losc carried forward . ... .. 0.00 6.00 £.60 0.00 0.00 o600
1S 0.00 ¢, 00 .00 0,96 .00 6. 0¢
Total liabilities . ... .. .. 577653, 00 708483¢, 00 7579520,40¢ g377987.00 9421245.00 19525956, ¢2
' Equity capital . . ... ..., 2783006,90 2743009.09 2747400.40 2743004,00 275300000 2743906.00
Feserves, retained profit , . . . 2265799,00 2950993, 3729776.00 4592545, 00 SES0LTA,00 £597635,00
Brofit L. e e e £84193,10 778383.3¢6 Bh3269.50 967008,9¢ 1037985.00 1098483, (
. Long and sedius ters debt . . . 822900.09 4380400 27330600 9,0 0,00 .00
Current liabilities , . . . ., , 80760,83 57804, 1 £9574,1¢ 75332,3¢ 80607.5¢ 8625, 00
Zank overdraft, finance required. .00 0.0 0,00 0.00 92.00 .00
' Total debt ... .. 000 BB3667,8¢ b612454,20 /A0 7 T53LS0 80407, 5¢ BsaZ2, 00
Equity, % of lizbilities . ... 41,76 38,72 187 3274 9.2 2.0t




ﬁ-

COMFAR 2.0 - heilberr Gablt b Ass. Cowp.,

Projected Balance Sheets, Production ir ¢ {Fiji Doilars)
L 2000 2001 2002
Total assets ... ....... 11592530.00 12931285.62 18235812.60
fized assets, net of depreciation 1973852.0¢ 1691881.00 1409601, 08
Construction in progress . . . . 0.00 0.00 8,06
Current assets . . ... ..., 181281.40 1867“.86 192323.7%¢
Cash, bask . .. ... ..... 29326.67 36205, I
Lash surpius, fimance available . 9508061.00 1192247( .00 126G247C,00
Loss carried forward ... ... g.0¢ 4.0 0.4
LOSS o o v n o s s nn oo n o 0.00 8,08 3.0¢
Total liabilities . ... .... 11692530.00 12931280, 00 1473581900
roquity capital L. ... ..., 2743000.0¢ 2713000, 00 2785500.0¢
Reserves, retained prosit . . . . 76%6322,00 8837843.00 16093840, 00
Profit ..o e e 1161321. 08 1235993.60 130170¢.02
ong and sedive termdebt . . . . 0.00 ¢.00 .00
Current liabilities . . .. ... 91589.34 94440, 00 97273.34
Sank gverdraft, finance reguired. ¢.00 0.00 0.0
Total gebt ........... 91688.34 34440,90 97275.34
Equity, I of liadilities . ... 3.4 2.2 19.27

Y COMFAR

o UNILDO

Posenhein,

=

FRE -
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1. Cash Flow for years 1991 - 2002
at Sales Price equal to that of
FEA’s diesel generation
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LABASA STEAM TURBD-POMER PLANT
19t July 1983
Sales at FIA's generating price

I d
ooutt

i year{s) of constructicn, !5 years cf pr ion

CoveaR 2.0 - Hetlborn GabH ¥ fiss.

currency cenversion rates:

$areign currency i enit = L3800 units accounting currency
locai currency ! eait = 1.0 units actounting currency

accounting currency: F$ (Fiii Bollars!

Total initial investment during construction phass
fixed assets:  5339408.0: 74,286 % foreign |
curreat assels: 0.90 0.000 ¥ foreign |
total assets:  5839408.00 74.285 ¥ foreign

Q Source of funds during constructics phase
’ equity & grants:  2743006.0¢ 0,000 T foreign

foreign loans : .00
local  leans ¢ 2743000.0¢
total  funds @ 54B5000.0C 0.000 1 foreign

Cashflow from

operaticns

Year: § S 5
operating costs: 6281560.00 563810.00 704270, 00
depreciation : 281980, 40 281980, 4¢ 28198C.40
interest : 215051.20 184329, 66 153698, 00
production costs  1125192.0C 1130126.00 1140558, 09
thereaf foreign 18.62 % 18,54 1 18,37 1
total sales @  210B495.0¢ 227445C,00 2858795.00
'° gross incose 983304,30 114433¢.00 1318237.00
net income 514565, 10 745206.1C 823898, 00
cash balance @ £1€397.3¢ 719286, 1 82743130
' net cashélon @ 1107749,00 1177896.00 1255361.00
Net Present Value at: 8,00 %= £118581,00
Internal Rate of Retern: 20,379 1
Feturn on equityl: 23,83 %
. Return or equivyl: 28,53 %
Index of Szhedules produced by COMFAR
l Total initial investaert Cashflon Tabioee
Total investaznt curing production Projected Balance
Total production c-sts Net income statement
Working Lapital reguirements Source o/ finance




! FCOnFAR
» 2.0 HIOT

l. LINFRR 1,0 - Heilborn BabH ¥ Ass. Comp., Rosenheis, FRE ----

LABRSA STEAM TURBO-PONER PLANT
1%h July 1986
. Sales at FEd's generating price

1 year{s) of construction, 13 year: of production

turrency conversion rates:

' foreign currency ! unit = 1.1000 unite accounting currency
local curreacy ! unit = £.0000 cnits accounting currency

' accounting currescy: F$ (Fiji Bolliars!
Total initial investment during conctruction phase
. fixed assets:  5639406.00 74.285 1 foreign
current assets: 6.3¢ §.000 & foreign
total assets:  S5439608.¢ 74.285 1 #oreign
.° Source of funds during tonstruction phase

equity & grantsy
foreign lpans :

Iocal  ioans @  2743000.00
tatai  funds :  5485000.00 0,000 1 foreign

278300000 0.000 T foreiga
¢.0¢

Year: 7 g 9
operating costs: 743470, 00 781010.00 850100. 06
depreciation 2B1980. 40 281980.40 29198049

interest 122886. 40 92164.80 61443.20

production costs  1148337.00 1155155.00 1193524.09

. Cashflow from operations .

thereof foreign 18.24 % 18.13 1 17,58 1
total sales :  2640131.00 2825502, 3029370, 90
l‘ gross incose 1491794.00 1670346.00 $835846,00

§32371.30 1043966, 00 1147404, 90
936431.30 1047819.00 1148435,00
1333338, 04 1414233.00 1434180.00

net  incose
cash balance
net cashfiow

= #153685.90

Ket Fresent Value at: £.00 %
internal Rate of Return: 20,39 1
Return on equityl: 2.8 %
Return on equity2: 28,57 %

Index of Schedules produced by CONFAR

Total initial investaent Laghé ow Tables
Total investsent curing procuctien Projecied Balance
Total production coste ket incoge statement
sriving Capital requircments Eource of finance




SOXFRT Z.¢ - Heiibern CabM Y Ass. Comp., Rosenheim, FRS ----
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LABASA STERM TURBI-POMER PLANT
1k July 1936
Sales at Feh's generating price

! yearis} of constructios, {5 yearc of procucticn
currency conversion rates:
foreign currency { unit = 11600 units accounting currency
local currency | unit = £.6)0¢ units accounting currency
accounting currency: F$ (Fiji Dollars!

Total initial investment du-ing corstrurtian phase

fixed assets:  5539608.0¢ 74.286 1 foreign
curreat assets: 0.00 ¢.00¢ 1 foreige
total assets:  S5439608.00 74,285 1 foreign

Source of funds during construction phase

equity & grants:  274300C.00 0.90C 1 foreigr Wy

foreign loans ; ¢.00

local  leans :  2743000.00
- total  funds :  S54B8600C.00 0.000 1 foreign

Cashflow from ocperations

Year: H 1 12
operating costs: 919650.00 983420.00 1056120.00
depreciation 281980. 40 281950, 40 2B1980. 40
interest : 6.00 0.00 .00

production zosts  1201630.00 1265400. 00 1338105, 00
thereof foreign 17.43 % 16,55 X 15.65 1
total sales :  3233597.00 344229600 3642753, 0¢

203395600 217689¢.00 30465300
1271229.00 1360560.00 1440408.00
1272204.00 $636332.00 1715372.00
1546504, 00 1636333, 00 1715372.0¢

gross income
net incomse
cash balance
net cashfiox

Net Present Value at: 8,00 3= 611868100
Internal Rate of Return: 20,39 1
eturn on equityl: 23.83 1%
Return on equity2: 4,537

Index of Schedules produced by CONFAR

Total initial investaent Lashflow Tables
Tctai invesztaent during production Projectec Baiance
Total production costs Net income statesent
Working Capital requiresents curce of finance

‘---




LABASA STEAM TURBO-POMER PLANT
19th July 1985
Sales at FEd's generating price

i yearis! of constructior, 15 years of productien
turrency conversion rates:
foreign currency ! unit 1.400C units actounting currency
local currency ! unit {0000 units accounting currency
accounting currency: F$ (Fiji Dollars!

noon

Total initial investment during constrection phase
fixed assets:  5539408.0¢ 74,285 T foreign
current assets: §.0¢ 0.000 1 foreign
total assets:  3439408.00 74.286 1 toreign

Source of funds during construction phase

equity & grants:  2743000.00 0.000 7 foreign
foreign loans : ¢.00

local  loams @ 2743000.00
total  funds :  54846000.00 £.000 1 foreign

Cashflow from operations

Year: 13 ’ 14 15
cperating costs:  1117380.00 1150910.69 1185449, 00
depreciation 281950.40 2B1980,40 281986, 4¢
interest : 0.00 0.0¢ 6.0¢

production costs  1399360.00 1432890.90 1467420.00
thereof foreign 16,97 2 B LN Y3y 16.27 7
total saies :  JBI2561.00 4011623.90 4176920.00

gross inlome 243320190 2578735.90 276950¢. 0¢
net income :  §520780.09 181179909 1893437.00
cash balance :  {796715.0¢0 189012100 971742, 60
net cashfion 179871500 £890528.0¢ 197174200

.o

et Precent Valve at: 8,907 = £118681,00
Internal Rate of Returas 20,39 1
Return on equityl: 3.87 %
Return on equity2: 28,531

Index of Schedules produced by CONFAR

Total initial investsent Cashéion Tables
Tota! investsent during productior frojectec Balanc
Total production costs Net incoze statesent

Working Capital requiresents Source of finance
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JOMFAR 2.0 - Heilborn Sab¥ & Rss. losp., Rosemheiz, FRE -----

LABASA STEAM TURED-PONER PLANT
19¢h July 1988
Sales at 901 of FEA's gererating price

i yearis) of construction, {5 years of production
currency cenversion rates:
fareign currency ! unit 1.4000 units accounting currency
iocal currency ! unit 1.0000 units accounting currency
accounting curreacy: F§ iFiji Dollars!

Total initial investment during constructicn phase

fized assets:  5839508.00 74,286 % foreign
current assets: 0.00 0.000 1 foreign
total assets:  5639608.00 74.285 1 foreign

Source of funds during construction phase

equity & grants:  2743000.09 6.000 X foreign
foreign loans : 6.00
locai  loans @ 2743000.00
total  funds :  3484000.00 0.000 X foreign

Cashflow from operations

Year: 4 s [
operating costs: £28169.00 663810.00 70497¢,0¢
depreciation 28:980. 40 28198¢.49 281980. 490
interest : 213051.20 184329, 6¢ {53608, 00

production coests  1125192.0C 1130120, 00 1140538, 00
therecf foreign 18,62 % 18,54 1 18.37 1%
total sales :  18%7308.00 2045120, 00 213473.9¢0

772816.80 915999.9¢ 1072915, 00
net incose 482573.00 £72499.90 §70575.80
tash balance 4854035, 30 $76539.80 674127.00
net cashflox 875736, 40 10351889,00 1102035,00

gross incomse

Net Present Vaiue  at: L0 %= 4720026.00
Internal Rate of Return: 17.87 1
Return on equityl: 19.7¢ %
keturn on equity2: 26,77 %

.
-] ® |

Index of Schedules produced by CONFAR

Total initial investaent Cachrion Tables
Total investment during production Projected Balance
Total preduction costs Net incoke statesent
Working Capitai reguiresents Source of finance
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LOMFAP 2.0 - Heilbern Seb® & Ass. Comp., Roserheie, FRE --——--

e

LABASA STEAM TURBO-POWER PLANT
19th July 1985
Sales at 90X of FEA's gererating price

I year{s) of constructian, 13 years of productian
turrency conversiga rates:
foreign currency ! urnit L1002 uni®s acosunting corrency
iocai currency i unit §.0000 ynite accounting curreacy
accounting currency: F§ (Fi3l Pr lars)

Total initial investment duriag construction phase

fized assets:  5539699.% 74,285 1 foreigr
current assets: 0.06 ¢.008 % foreign
total assets:  S63950E.00 74.285 ¥ foreign

Source of funds during construction phase

equity ¥ grants:  27430€0.0¢ ¢.00¢ 1 foreign
foreign loans : 0.00
iecal  loans :  2743006.00
total  funds ;. S4BA0C0.G0 .000 1 foreign

Cashflow fram operations

Year: ? . 8 9

operating costs: 743470.00 781010.00 85010¢.00
depreciation 281980, 40 281980.4% 281980, 40
interest : 122886.40 92164.80 61442,20

roduction costs 1148337.00 1155155, 00 1193524.00
thereof foreign 18.24 X 8.3 % 17,55 1
total sales :  2374782.00 2541542, 00 2725595, 00

gross incose ¢ 1225425,00 1386386, 00 1532071.00
ret incose 764515, 460 Beo491, 4C 957544, 40
cash balance 7702935, 6¢ 870343.5¢ 958576.80
net cashflow 1167482, 00 1236B08.00 1294320.00

Net Frosenc Value at: B.00 % = 4720026.00
Internal Rate of Return: $7.87 1
Return on equityl: 16,74 %
Feturn on equityl: 26.77 %

Index of Schecules produced by CONFER

Total initial investaant Lashilon Tables
Total irvestment durinmg production Frojected Halance
Total groduction costs Net incose ctatesent
Woriing Capital reguirepents Source of finance
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CONFAR Z.0 - Heilborn GebM & Ris. Cosp., Rosenheis, FRG -----

LABASA STEAM TURBO-PONER PLANT
19th July 1986
Sales at 90X of FER’s generating price

{ yearis} of construction, 13 years of production
currency conversion rates:
foraign currency ! unit = 1.1000 vnits acceunting currency
local currency ! umit = 1.0000 units accounting currency
accounting currency: F$ {Fiji Dollars)

Total initial investment during construction phase

fixed assets:  5639608.0C 74,286 X foreign
current assets: 0.00 ¢.000 1 foreign

total assets:  5439408.00 74,285 1 foreign

Source of funds during constructicn ghase

equity & grantss  2743000.0C »y 0.000 7 foreign
foreign loans : 0.00
local  loans @ 2743000.00
total  funds @ 54B4000.00 0.000 X foreign

Cashflow from operations

Year: 10 i 12
operating costs: 919650. 00 983420.00 1056120.00
depreciation 281980, 40 28198¢,40 281980, 4¢
interest : 0.00 L0 0.0¢

production costs  1201630.00 126549300 133816C.00
therecf foreign 17.43 1 16,55 1 15,65 1
total sales :  2911820.0¢ 3098964. 00 3278247,0)

gross incose 1710189.00 1833553, 00 194014L, 00
net income :  104EB4B.00 1145977.00 1212592.00
cash balance 1069843, 0¢ 1421751,00 3487535, 09
net cashflon 1344143, 00 1421751.00 1487533, 0¢

Net Present Value t: BOO Y= 4720026, 00
Internal Rate of Return: 17.87 1 -
Return on equityl: 19.74 %

Return on equityZ: 20,77 1

Index of Schedules produced by CONFAR

Total initial investsent Cachfiow Tables
Total investsent during production Projected Baiance
Tetal production costs Net inzome statesent
Norking Capital requirements Source of finance




LoMres 2.0 - Heilbeorn Geb® & Ass. Coap., Rosenheis, FRE

LﬁBASé STEAN TURED-POWER PLANT
9th Julv 198
50125 at 0% of FER's gererating price

i yearisi of conctruction, 13 years nof producticr
cerrency conversign rates:
foreign zurrency ! ounit = £.16€0 unite accounting currency
lacal  currency Ioumit = 1.0000 enite accounting currency
accaunting crrrency: F$ (fiji Dollarsi

Total initial investment during construction phase

fied assets: 34394908, 00
turrent assets: 9.00
total  assets: S659698.0¢

74.256 1 foreign
0.000 I foreign
74,235 1 foreign

Source of funds during construction phase

0.000 % foreign

equity & grants:  2743000.0

foreign loans : 0.00
locai  loans ¢ 2743000,00
total  funds ¢ 5486000.00 0.00¢ 1 foreign
Cashflow from operations
Year: 13 15 13
operating costs:  111738C.00 1150910. 00 1185440.0¢
depreciation @ 281980, 40 281980, 4¢ 281980. 40
interest : 0.00 0.9 0.00
productior costs  1399340.00 1432290.00 1467420.00
‘he'=nf foreign 14,87 1 14.62 1 18.27
total sales @ 3ME392.09 3609265, 00 3758260, 0¢
grose income t  2049238.00 °l7;37' 0¢ 2290840.00
net incoee 3 1280774.00 1380234, 00 14347735, 0¢
resh baiance @ 1556739.00 !6v864é.60 1710075.00
net cashfiow ¢ 1556739.00 1579644, 0¢ 1750079.00
Met Presert Value et: E.00 % = 4720025,00
In‘ernal kate of Return: $7.87 1
Return on equityl: 19.71 %
Pe;urv on equity2s 26,77 %

Index of Schedules praduced by CINFR
Total ‘ﬁ' igl investment Cashflow Tabiee
Total investment during producticr Projected Balance
Total production coste %et inzore statesent
¥urking Capital regquirements Scurce of finance







LABASA STEAM TURBC-POMER PLANT
19th July 1984
Saies at S5 of FER's genmerating price

i yearis) of construction, 1S years of production

terrenty coaversicn rates:
fareign currency ! uai
lgcai currency ! un

accmanting currency: 2

1.1060 units accounting curvency
i 1.0040 units accounting currency
Fiii Daellars}

re e
"on

Total initial investment iduring construction phase

fixed assets:  D639608.0C 74.285 Y foreign
current assets: 0.0¢ ¢.900 I foreign
totai assets:  5639608.00 74.286 1 foreign

Scurce of funds during construction phase

equity & grants:  2743000.00 0.000 I foreign
forsign lsanms : 0. 00
local  loams @ 2743000.00
totai  funds :  5486090.20 0.00¢ 1 foreign

---("’)—--

Cashflow from operations

Year: L] 3 [
operating costs: 528160.00 £63810.00 T04976.0C
depreciation 281980.45 28198040 23198¢.40
interest : 215051.20 184329, 60 133608, 00

production costs  [125192.00 1130520.00 1140558.0¢
thereof foreign 18,62 % 18.54 1 18,27 %
total saies :  1792859.00 1932840, 00 2090812.00

§57367.94 802719.89 950253.90
§17104.90 50:699.80 19390870
£20937.00 305759.9¢ 397443.9¢C
910238.30 964389.50 1925372.00

gross income
net  incose
cash balance
net cashfiom

Net Prosent Value at: B.00 % = 4622492, 00
Internal Rate of Return: 15.56 1
Return on equityl: 17.56 %
keturr on equity2: 18,85 7

Index of Schedul es produced by CONFARR

Total initial investment Cashflow Tables
Totai investsent during production Projected Balance
Total production costs Ket incose statesent
Morking Capital requiresents Source of finance
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COMFAR 2.0 - Heiiborn GabH & Ass. Comp., Rosenheis, FRE -—--

LABASA STEAM TURBO-POMER PLANT
19¢h July 1986
Sales at 35% of FER's generating price

I vear{s} of constructios, IS years of production
gerrency tenversion rates: ‘
foreign currency ! unit
local currency | unit
accounting currency: F$ (Fiji Doliars)

1.1840 units accounting curreacy
0

H o
-
.
g
[+
-
.
re
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g
re
-
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Total initial investment duriag construction phase

fixed assets:  5839406.00 74.285 1 foreign
curreat assets: ¢, 96 ¢.00C 1 foreign
total assets:  5a39a08.00 78,286 1 foreign

Source of funds during construction phase

equity & grants:  2743000.00 0.000 I foreign
foreign loans : 6.00
local  loans :  2743000.0%
total  funds :  S484000.00 0.00¢ I foreign

Cashflow from operations

Year: 17 8 9
operating coste: 743470,00 781010.09 §50105.00

depreciation 281980.40 281989.49 28198¢0.4¢
interest : 122886.40 +  92144.80 61843, 20
‘production costs 1148337, 135155, 00 1193524.00
thereof foreign - 18,287 18,13 % 17,55 %

l G G & O & &b &b &
D
a,!

total sales @  2243046.00 2400589, 0C 2574755. 00
@ gross income 1094709.00 1245413, 00 1381235.00
l o net incose 584193.10 778383.30 853269.50

cash balance 887973.10 782235.40 B64301.9¢0
net cashflow 1085140, 00 1148700, 00 1206045, 00

Net Present Value at: B.00 %= 4022492.00
Internal Rate of Return: 15,36 1
Return on equityl: 17.56 %
Return or equity2: 18.85 %

Index of Schedules produced by CCYFAR

Total initial investsent Lashélon Tables
Total investaent during productian Projected Ealance
Total production costs Net incose statesent
Working Capital requiremsests Source of finance
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CONFAR 2.0 - Heilbern Gmbk & Ass. Cosp., Rosenheis, FRE -—-

LABASA STEAM TURBG-POMER PLANT
19tk July 1986
Seies at 83X of FER's generating price

i yearis) of construction, {3 years of production
currency conversion rates:
foreign currency ! unit = £.1000 ynite 3ccounting currency
local currency ! unit = $.0000 units accounting currency
accourting currency: F$ (Fiji Dollars?

Total initial investment durin; construction phase
fixed assets: 5639508. 0¢
current assets: G680
total assets:  5639608.08

74.285 T foreign
0.000 % foreign
74.286 X toreign

Scource of funds during construction phase

2743000.00

0.00
2743000, 99
1484000.00

equity & grants: 0.000 X foreign
foreign loans :
local  loans :

total  funds 0.00C 1 foreign

Cashflow from operations

Year:

operating costs:
depreciation
“interest :

10
919650. 00
281980, 40

0.00

i
983420, 00
281980.40

2.00

12
1056120.00

281980.40
0.00

production costs
thereof foreign
total sales

gross incame
net incose
tash balance
net cashflox

Net Present Value

1261636.00
17.43 %
2748845, 00

1547214, 00
967008.%0
967983.9¢
1242284.00

at:

Internal Rate of Retursn:

Return on equityl:
Return or equity2:

125540000
18,58

2926175.00

$665775.00
1037985, 60
1313759.00
1313759, 00

4022492,00

133800, 0¢
13,65
3695994.00

1757893.0¢
1098583.60
1373648.00
1373648.00

]
»

Index of Schedul es produced by CONFAR

Cashflon Tables
Projected Balance
Ket incose stalesent
Source of finance

Total initial investaent

Total investment during production
Tota! production costs

Working Capital reguiresents




TOMFAR 2,0 - Heilbarn GebH L Rss. Comp., Rnsenhexl, FRE --—-

LABASA STEAM TURBO-POWER PLANT
19th July 1986
les at 85 of FERN's generating price

{ year(s} of construction, IS years of production
turrency conversion rates:

toreige currency ! unit = £.1000 mits accounting currency
locai :urren:y i untt = 1.5000 units accounting curreacy
accounting currency: P2 {Fiji Doliars!

Total initial investment diring constructicn phase

fixed assets: 5639608, 74,285 L fereign

curreat assets: 0.0¢ €.000 I foreign

total assets:  S43960E.00 74.286 T foreign
Source of funds during construction phase

equity ¥ grants:  2743000.00 0.000 % foreign

foreign Jloans £.00

local  loans ¢  2743000.0¢C

total  funds :  548800C.00 €.000 % foreign
Cashflow from operations

Year: 13 ' 14 13

operating costs:  1117380.00  1150910.00 11B5440.00
depreciation 281980.40 281980, 4¢ 281989, 43
interest : 9.90 9.09 .00

production costs  §399340.00 1432890, 90 1457420,00
thereof foreign 14,97 % 14,62 % 14,27 %
tetal sales :  3257795.00 3410480, 00 355014¢,00

1858434.00 1977589, 6¢ 2082719.90
116152100 1235993, 00 1361700.00
§437487.00 1514405, 00 1380004, 00
1437487.0¢ 1314496. 90 1380904, 00

gross incoae
net incose
tash balance
net cashflow

Net Present Value at: 2,60 % = 4022492.00
Interaal Rate of Return: 18,56 1
Return on equityl: 17,56 2
Return on equity2s 18.85 %

Index of Schedules jroduced by CONFAR

Total initial invastaent Cashilow Tablec
Total investsent during production Frojeczted Balance
Total production costs Net income statesent

Norking Capital requirements Source of finance
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F1J1 FOREST INDUSTRIES LIMITED

SAWMILLERS AND TIMBER MERCHANTS

LEGRAMS “FORTIA VENEER AND PLYWOOD MANUFACTURERS

Telephone: Lobass
P. 0. Box 9, Loboso, Fiji ne 81008

18 April 1986

P

The Permanent Secretary for Leands, Energy
and Mineral Resources

Private Mail Bag

Suva

Attention: Mrs S Siwatibau
Director of Energy

Dear Mrs Siwatibau,

re: Supply of Hogged Wood Waste for Seaqaqa Gasifier

Mr Evans is currently on leave and your letter has been passed to
me for repl, .

I have discussed the matter with the Manager of Fiji Forest
Industries Mill at Malau and we confirm our willingness to supply
hogged wood waste from our Malau Mill.

Provided that the hogged wood waste currently being produced is
suitable without any further processing we estimate the cost to be
$5 ver cubic metre on a solid wood basis. As some capital ex-
penditure would be required for additional discharge conveyors,
storage bin loading clock etc. the proposal will need Board
approval and a commitment to purchase over a period of several
years to justify the expenditure. -

".As all our transport of logs etc is carried out by contractors and

we are not sure of the weight to volume ratio of the hogged fuel

‘we cannot accurately assess the transport cost but we assume it could
be as low as $5 per cubic metre (solid basis) .

‘The quantity of 8 tonnes per day is no problem,

Malau Mill uses all commercial species of Indigenous species as
well as quantities of Mahogany and some carribea Pine ex Seaqaqa.

Details as to densities etc can be obtained from the Ministry of
Forests publication "Timbers of Fiji".

Moisture contents vary from Green to 12% m/c but should be assumed
to be Green.

Yours faithfully,
F1JI FOREST INDUSTRIES LTD

AW Z







COMFR® 2.9 - Hetlborn GmbH & Acs, Coep., Rasenheis, FRS -----

LARASA STEAM TURBD-PORER PLANT
1940 July 198%

Biegel price ¢ ramsaterial pius 200

terrency conversign ratee:

foreign cerrency !ounit L.1000 units accounting curremcy
tocal  currency ©ounit 1.0000 units accounting currency
<

azcaunting currency: $ (Fiii Dollars!

Total initial investment during construction phase

tixed assets:  58I9608.00 74.285 ¥ foreign
current assets: .00 £.000 % foreign
total assets:  D83908.0¢ 74,285 T foreign

Source of funds during coastruction phase

equity & grants:  2743000,07 4,000 % foreign
foreign loans : 0.00

local  leans @ 2743000.00
total  funds :  5485000.00 0.000 I foreign

Cashflow from operations

Year: { 2 3
operating costs: 595148, 00 21310.0¢ §52890.0%
depreciation 281980, 40 28198¢0,4¢ 281980, 4¢
intersst : 307216, 0¢ 27649540 245772,8(
production coste  11B434Z,00 117978500 1180843, 00
therect fereign 17,69 % 17,76 1 17.74 1
total sales @ 1451993.0¢ 1784932.0% 1941524, 00
gross incoae 4573560, 50 407147,00 760980, %
net incose 292225.30 379466.9¢ 475612.80
cach balance @ 233258, 8% 304408, 40 4800582, 00
net cashflos B14774.7¢ 935202.80 1000136.00
Net Present Velue at: B.00 %= T56282:.00

Internal Rate of Return: 19.47

Return on equityl: 22.38 %

Return on equity2: 23,17 %

Index of Schedul es produced by (ONFAR

Total initial investeent Cashflow Tabies
Total investment during productisn Frojectec Balance
Tetal production costs Net income statement

Working Lapital reguirenents Source of finance
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Net Income Statement in

F¢ {Fiji Doliars!

COMTAR 2.0 - Heilhorn Gab% ¥ Ass, Cosp., Rosenkeia, FRE ----

YERN v 4 v o a s e n e e e e 1988 1989 199 1994 1992
Tatal saies, incl. sales ftax . . . . . 1651903.02 1765932, 60 1941524, 00 2108496.00 227343040
Less: variabie costs, inci. sales ta:. ¢.00 6.00 0.0¢ ¢.00 £.00
Variatie margin . ... o0 000 1651993.00 1784332.00 1941524, 00 2108495.00 227845008
fc > oftotalsales .. ... ... 100.0¢ 100.00 106,60 10¢.0¢0 100, 0¢
Non-variasie costs, incl. depreciation §77126.40 903290.40 93487¢.40 979188.3¢ 132028¢. 00
Operational Bargil o o o v v o v v o & TTI8.%0 883541.40 1008753, 00 129366.00 1254163. 00
fiz 7 of total sales . . .. .. ... §6.%¢ 19.45 SL.ie 5.5 s.14
Test OF FIRARCE & v v v v v v b e 0 s 30721809 275494.40 245772.8¢ 215051.2¢ 134329, 59
erese profit L . w v e e e e 467550.5¢ 50714700 760980.50 914256.30 1069834, 00 L
Allowanzes . v v v v v e v e s . .00 .00 0.00 .06 0.60 )
- Taxahle prefit . e v . 457550.5¢ 507147.00 75098¢.5¢ 914256.32 1069834, 0¢
T e e e e e e s 175335, 22758819 288387, 70 342846.10 451187, 87
Ket profit e e e e e 2€7225.38 379456, 9 §75512,80 S7141¢.8 868645, 11
Sividends paid . . 0 o - a e 0w a e .08 ¢.08 0.00 .00 0.09
Undistridutel profit . o o0 v 0 v s 292225.30 379465, §73512.8¢ 571810.10 568545, 36
ficcumulated endistributed profit . . o 292225.%8 871£92.2¢ 1147395, 00 1718715.00 2367381, 00
rose profit, T of total sales. ... 28.3¢ 33.98 39.19 43,36 47,04
Net profit, 1 of total sales. ... 17.69 21,24 24,5¢ 7.1 2,49
ROZ, het profit, X of equity . . . . 10.85 12.83 17.34 20.53 243
ROi, Net profit+interest, I of invest. 16,80 $1.84 12.9¢ 14.14 §5.32

L&

LABASE STEAM TURBO-POMER PLANT --- {9%h July !9t




lG TOMFAR 2.0 - Heiibarn Gehd & Ass. Togp., Rosenheis, SRE -----

Net Income Statement in F§ {Fiji Dollare!

5B 4 v s e s e e s e e e 1993 1994 1995 1954 1997
Total sales, inzi, sales tax . .. . 2838795, 9% 2640131.60 2825302,0% 3029370, 0¢ J235397.40
iess: variable cosis, inci. sales tax, ¢.00 ¢.00 6.00 £.00 G.0¢

variabie gargis . o v v 0 v 0 a e v 2458795.00 2680131.0¢ 282350z, 00 3029374, 0¢ 3235597.6¢0

Az i of tctal sales . . v v 0 00 v s 100,00 100,00 100.00 104,04 100.0C
Nor-variabie costs, incl, depreciaticn 1048202, 0¢ 1112320.0¢ 1155481.0¢ 236830.6¢ 13181446.00

Operationai margin . » « v o v v b v s 1390593. 00 1527810.00 1669821.¢0 179273%.0¢ 1917456, 00

Rs % of total sales . .... ... ' 36,36 37.87 59.10 5%, 18 57,2t
Cost of filaRtE . v o v 0 v v 0 0 s s 153698, 60 122885.4¢ 92164,80 £1443.20 .06
%ross g 253 S 1236985, 05 1404924, 00 1577636, 0C 1731296, 00 1317455.00
' ALIONBNEES o o v s v v s v n e e s 0.00 6. 0¢ Ly 05 .06
Taxable prefit o o 0 0 0 0 v v 0 0 0 1234985, 0¢ 1404524, 0¢ 1577656, 00 1731295, 00 1917456, 00

Tar . e . . 553849, 3¢ 526848, 5¢ 591621.1¢ 649236, 10 719048, 20

' Ret profit s e e 773415.80 878077, 50 984035, 2¢ 108206¢.00 1198410, 00
Civigeads paid o o o v 0w 0w s . .00 0.00 0.00 ' 0.00 £.09

' Gngistributed profit . . o 0 0 0 v a 773415.60 £78077.50 98£035.2¢ 1082080, 04 119841¢0,80
fccusulated uadistributed profit . . . J160877.00 4038554, 00 502459¢.0¢ 5108630, 09 7305060.00

' 5ross profit, T of total sales . . . . 50.31 3.2 so.84 .15 39.2¢
Kot profit, % of total saies .. .. 3144 3.2 34.9¢ .72 3704

ROE, net profit, % oof equity . .. . 26.19 32,08 35,95 39,45 3.8°

' R0I, Net profit+interest, ! of invest. 16,63 £7.93 19.22 20,46 21.t2

LABASA STEAM TURBO-POWER PLANT --- 19th July {95¢
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COMFAR 2.0 - Heilborn Sebk b Ass. Comp., Rosenheiz, FR

Net Income Statement in F$ (Fiji Doliars:

1T 1998 199¢ 2000 2001 2002
Total saies, incl. sales tax . . ... 3442295, 00 3642733, 00 J8I2561.00 3905245, 00 4055500, 20
Less: vgriable costs, inzl. sales ta:. .00 ¢.00 6.00 ¢.00 ¢.00

Variabiegargis ... ... 0 ... 3442296, 00 3542733, 00 3812361, 00 1966245. 00 4065606, 9¢
fs % of totel sales . ... 0 0 v u s 102,90 186,60 16¢.0¢ 10€. 50 100.00

Kcn-variabia costs, incl. depreciation 1332676.0¢ 147788¢.00 134927C.00 1620236, 8¢ 1583485, 0¢

Operational margin . v v o v s v v 4 s 2049625, 9¢0 2164873.07 2283291.&¢ 2285015, 00 2382119.0¢0

fc L of total sales ... ... ... 59.58 59.43 59.5¢ 58.52 58.59
Cost of finance . . .. e ¢.0¢ G.00 ¢.0¢ 0.9¢ 8,00
‘;rnss profit . . .. L e 2049425, 9C 2154872, 00 2283291, 00 2286015, 0¢ 2382119.0¢
llowances . . . o v e v e n e e £.0¢ 6,00 ¢.00 5,06 0.0
Tarableprofit . . . .. . ... ... 2049625, 0¢ 2164873.0¢ 228329:.0¢ 2288015.0¢ 238282,00
T35 v v v s e e e e e e .. 758609,5¢ 811827.20 856273.%¢ 857255, 45 883294, 46

Netprafit v v e v e 1281016,00 1333045, 60 1427057.06 1428759.,0¢0 1488824.00

Divigends paid . .+ v v v v 0 0 v w 0,02 0.00 ¢.9 6.0¢ 0.0¢
Undistributed profit ., . ., .., 1281015.00 1353043, 00 1427657.00 1428759.9¢ 1488624, 00
fccuguiatad undistributed profit . . . B5BL076.00 9939121.0¢ 11365180.00 12794940, 30 14283746, 00
Sroze profit, 1 of total sales . . .. 59.54 59.42 59,56 38,52 38.5
et profit, L of total sales. ... 2 2714 31,24 38,58 3t.62
%O, Het profit, Toof equity . .. .. 45,70 53,733 52.03 52,09 54,28
801, Net profiteinterest, I of invest, 22,86 28,18 .40 28.40 26.44

LABASA STEAM TURBO-POKER PLANT --- 19th July (98:
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COMFAR 2.0 - Heilbcrn GsbE & Ass. Coep., Rosenheis, FRS ---

G

LABASA STERM TURBO-PORER PLANT
19tk July 1988
Diesel price ¥ rawsaterial plus 30t

i yearis! of construction, IS years of productior
curreacy conversion rates:
foreign currency ! unit 1.1000 units accounting currency
lgcal currency | unit 1.000¢ units accoenting currency
accounting currency: F$ (Fiji Doilars!

Total initial investment during construstion phase

fizxed assets:  5539408.00 74.285 1 foreign
turrent assets: .00 0.£0¢ % foreign
total assets:  S5539508.00 74,288 I foreign

Source of funds cduring construction phase

equity & grants:  Z743000.0¢ 4,004 % foreign
foreign loans : 0,00
local  loane @ 2743090,00
total  fumds @ S4B&0OC.OC 6,000 1 foreign

Cashflow from operations

Year: 1 2 3
operating costs: §23310.00 651010.00 484800, 00
depreciztion 261980, 4C 28198C. 43 281983, 4¢
interect : 307245.00 275494, 40 245772,80
production costs  1212506.0¢ 1209435, 0¢ 1212551, 00
thereof foreign 17,28 % 17.72 1 17,26 1
total sales @ 1£519¢3.00 1786932, 00 1941624,00

gross incose @ §39396.20 577447.00 7290746.5¢
net incose 274622, 80 360904, 4 455565, 10
tash balance 213152.80 365709.40 459922, 80
net cashfion 794548, 80 914503.8¢ §79905, 50

’

Net Present Value at: B.0012 = S357795. 00
Internal Rate of Return: 19,07 1
Return on equityl: 20,72 %
Return cn equity2: 22,557

Index of Schedules produces by CONFAR

Total initial investment {achfiom Tables
Total investaent during productior Projected balance
Total production costs Net incose statesent
Workirg Capitai reguiresents Source of finance




CoMTRE 2.0 - deilborr Ses¥ b ass. Cosp., Resenhein, FRE ---

' Net Income Statement :n 7§ (Fiji Doliars!
' BB v v e v n e s r e e s e e 1988 1989 1994 1 1992

Totai sales, inacl. sales daxr . .. .. 1551903, 8¢ 1786932.00 1941524, 00 219084%5.00 20850, 00

iess: variabie costs, incl. sales ta:. ¢.00 G.0¢ 8,08 ¢.00 ¢.00
l Variable gargin . . . . . . .0 . 16515¢3.0¢0 1735932.0¢ 1941524, 00 2109498, 90 227885500
s Zof total sales .. ....... 106,02 108,68 10¢.0¢ 105.0¢ 100,90

Kor-variable costs, incl. deprectaties 90529040 93299¢. 40 965780, 4¢ 1018040, 00 105303500

u,..e'a:.cna‘ L g Th5812.50 853931.48 874843, 45 1094456, (0 1216419.0¢
fsTof tctalsales .. 0000 83,26 §7.7% 56.2¢ 3.9 $3.48

Cost of fiRaRze . v v v o v v v e 0 397216.6¢ 27549440 245772.8¢ 215051, 2 £84329.6C

Bross profit .. . ... ... oo AEAS FTMLOY  THRORS0 A3 05080.00
ermm RIEE . L e 0.0 6.0 6,00 0.00 .00
axble Ot L e, WIS ST THO0.S0 EPMOL0 107209000

' ...... e e s 1647737 216542.40 27340140 326776, 80 38703360

Nelprofit o o v v v v s v v v v 278522.8¢ 380604, 4C 425589, 16 49627, 60 54568815

{ 0.00 (4Y
{ 349627, 50 &45036. 10
0 1580824.0C 2223880, 6<

Bividendz palf o o v o v v v 0 s 0 v s .00 ¢.00 g,
lndistributed prefit . . . . . . . - 278822.8¢ 360904, 40 §33659.
&ccosciated undistributed profit . . . 274322,80 833227, 2¢ 1091155,

i

37,55 41.71
L. 26,07
16,64 26,04
12.8: A/

D N <4 G

Sross profit, I of iotal sales . . ., 26,68 .
Net profit, T of total sales ... . 16.82
ROE, Net profit, I of eq;."t, e e 19.01

%01, Ket profiteinterest, I of invest, 10.47
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LomeaR 2.{ - Heiihorn GmbF & Ass. Cosp., Rosenhein, FRE -—

l Net Income Statement in F$ (Fiil follers?

FB2P v v v h e a s e a e e e e 1933 1994 1993 1995 1997
Totsl sales, incl, sales tar . . . .. 2455793.9¢ 2648131.00 2825562, 00 302937¢. 00 323559700
1ess: variable costs, inci. sales tar, ¢.00 §.0¢ 0.0 ¢.00 8.0¢
Variabie B2rgin . v v o v v a0 e 2458795, 00 264913800 2828502, 00 3029376.00 3235597,
As Tof total sales .. ... .. .. 109.00 100,402 106,00 100.9¢ 100.0"
l Kon-variabie costs, incl. depreciation 1109120.09 1158230.00 1202330.00 1289270.00 137680¢. 00
7
fperational sargin . .« . v v o o v s 1349675, %3 1483900, 00 1623171, 1740095, 04 1858796.0¢
' fs Y of total sales .. .0 000 a s 54.89 56,21 57.45 57.44 §7.45
Cost of finance . o o v o o s v o o 153608, 00 122885.40 92164. 8¢ 61443.20 2.00
' Bross profit o v v v v v w v s e e 1196057, 1351014.00 1531906, 00 1678656.00 1858796, 00
chxlm‘ances e e e e 0.00 g.0¢ 0.00 8.0¢ £.60
Taxable orofit . . o o v o v v v 0 o 1194067.00 1361014.00 1531906.00 1678636. 00 1858796.0¢
l TAL e e e e b e e e s e e s 448525, 1C 510380.30 STALT7. 4L 520496, 10 £97048, 8¢
Netprofit o o 0 v 0 o0 i e . TA7541.8¢C B50£33.8¢ 936879.9¢ 1049160, 00 1151748, 00
. Bividends paid + o v o v v v v v v v s £.0¢ 0.9 0,00 0.0¢ $.0¢
gneistributed profit o . . . . . §7541.80 85063380 954879, 0¢ 1049160.C0 1181746.0C
' focusulated undistributec prefit o .. 30’34... { I884055,00 4840935, 00 5890092, 00 7051842, 68
gross protit, I of total sales . . .. 48,64 5.3 54,59 o, 41 37.45
Net "c.u. T ot total sales ., . .. 36,40 32.22 .87 34,83 35,94
' ROE, Net profit, 1 of equity . . . . . 7.2 3101 34,88 38.25 8.7
%G1, Nt c'nh‘ﬂnteres % of invest. 16,16 17.42 {e.78 i9.68¢ 26,74
' LABASH STEAM TURBG-POMER PLANT --- 19th July it




TREY iy
LIS i I8 SN R

CENFAR 2.0 - Heliborn Ganit & Ass. Coap., Rosemheis, FRE ——

Net Income Statement in F§ (Fiji Dollars:

L 1998 : 1998 200 2088 2002

Total saies, inci, sales tax . . ... 842296, 00 2T 00 J8325a1.00 4011825.00 £176920,0¢
Less: varianie costs, inci. saies tar, . 2.0% 6.0 ¢.00 ¢.00

Varisbie eargin . . ... e e e 3442296.00 Ja82753.40 JB32561.00 4011628.00 §176926.0¢
fs Zof totaisales .. ....... 100.0¢ 109,00 100,90 10€.00 162.8¢

Non-variabie costs, incl. depreciation 1436710, 00 1947190.0¢ 1628458, 0% 170079304 176811800

Operational sargin . . . . o 0 . . . 1985385, 2093632.00 2208115.80 2314838 4¢ 2408818.02
Az I ot total sales ... .. e e 57.48 57.53 ST.e! ST.80 STLET
Cost of fIRARCE .+ o v o v 0 e 0 o o s 6.0 ¢.00 8,90 3,08 ¢.00

Bressprofit . . . ... ... s 19895535, 00 2033452, 00 22081 15,00 2310835.00 2408815, 00
AllGWancEs v v v o v v v v s i s 0 s s ¢.o0 g.0¢ ¢.00 0.00 0.9
Tazable profit . . .. .. e e e s 1985585, 00 2095652, 00 220858:.09 2310833.02 240881¢.07
TR o v v v v e s e e e e . 744594.50 783889, 7¢ 828041. 40 865542.90 9033987, 66

Ketprofit........... ce . 1240991.00 1309783, 0¢ 1386069. 0 184427200 1565506, 00

Dividends paid . . . . . o0 .0 s 0.00 6.0 .00 .00 ¢.80
undistributeg profit . . . . .. . ., 124099100 130976500 1380059.9¢0 1848272, 56 1508366, 0¢
Accusulated undistributed profit . . . 8292833.00 9642615, 00 1098269000 £242595¢. 04 1303245080

éross profit, I of total sales . . . . S7.68 57.53 57.8! T80 3767
Net profit, I of tota] sales. ... 36,05 35.96 38,08 35,06 38,04
ROE, Net profif, Sctequity .. ... S.28 .75 56.31 SL.65 34,82
RGI, Net profiteintorest, I of invest, 2.3 2332 24,55 .64 2678

LABASA STEAX TURBC-POKESR FLANT —-- 19th July I







COMFAR 2.9 - Heilborn Gsb¥ & Ass. Coep., Rcsenhezl, FRE -—-

LABASA STEAM TURBC-POWER PLANT
19th Suly 1985
901 diesel price ¥ rawsaterial plus 291

i yearls} of construction, 15 years of productien
turrency conversion rates:
foreign currency | unit 1.1000 units atcounting curremcy
local currency ! unit 1.0000 units accounting currency
accounting carrency: F$ (Fijt DBollars!

Total initial investment during construction phase

fixe¢ assets:  5639608.00 74,285 1 foreign
current assete: 0.0¢ ¢.000 1 foreign
total assets:  5879608.90¢ 74,286 T foreign

Scurce of funds duriag construction phase

equity & grantes  2743000,0C 0,000 ¥ toreign
toreign ioans @ 0.0
iocal Igans @ 2743000.00
total  funds :  548800C.00 0.000 I foreign

Cashflow from operations

Year: ! 2 3
pperating costs: S95148,00 62131909 651200, 00
depreciation 28198¢.4¢ 2B198¢. 4¢ 281930, 4¢
interest : 307286, 9¢ 27649443 245772.85

production costs  1184342,00 1179785,00 1178933.90
thereaf foreign 17.69 % 17.76 1 1.7
tetal sales :  1487002,00 1607635,00 1747782, 00

2

gross incose 302659.50 427846, 10 568828, 80
net income : 189162.20 267403, 80 355517.90
tash balance 130195, 60 73345, JE0118.1¢
net cashfliow 71171870 23139, 6C 88019G.90

Net Present Value at: 8,00 % = 4209376, 00
Internal Rate of Return: 16,94 %
Return on equityl: 16,22 %
keturn on equityZ: 19,41 1

Index of Schedules produced by [ONFAR

Tetal initizl investment Cachfiom Tables
Total investaent during production Frojected Balance
Total production costs Net income statesent

Woriing Capital requirements Source of finance
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l. - CONFAR 2.0 - Heilborn GabM & Ass. Comp., Rosenheis, FRG -—-——-

Net Income Statement in % {Fiji Deilars!

TRBET o« o v o s s o 0 s 0 o 8 s s P 1988 1959 1590 1951 1997

Total sales, incl. sales ta:r . . ... 1487002, 4¢ 1587531.00 1747732,0¢8 1867308.00 2345120.00
Less: variabie costs, incl. sales tax. 8.0¢ Ry 6. 9,00 0.9
Variable margin o v .o v o v v v v u 1487002, 00 165783..0¢ 174780 1397308.00 204312000
fz % of total sales ... ... ... 10¢.0¢ 160,60 14%.00 162,00 180,65
Kon-variab.e csstc, incl, depreciation A W T 0329¢.4¢ 333180.4¢ 97¢:3¢.30 102028¢. 00

fperational eargin » + « .+ . . . s . 609875.5 704340.5¢ 814501, 5¢ 918:18.0¢ 1025845, %¢

i

As % of total sales . . ... .00 4.0 £3.81 §5.¢61 48.79 .14
Jost GF FIRAATE . . v a v e v e e u e 307216.00 276454, 48 24577288 21505120 164329.80

eﬁrnss profit . . .. L. e e e 302659.5¢ £2784¢6.1¢ S6382€. 8¢ 703045, 8¢ 841539.%¢

RilOWERERS & o v v o v v v v 0 o v 0w ¢.00 £.0¢ Gl ¢.00 g3
Tazabls profit . o o o 0o 0L .. 3062858.5¢0 §2784:.18 583828, 561 7030466.89 B41505.9¢
Tax e h et e e s e 115497, 38 160847, 30 243318, 7¢ 283550.00 315566.2¢

e e e e e e e s 1891482.20 267403, 8¢ J55517.90 479418.7¢ S25UL.TC

e e e 2o 0.0 6,08 .00 0.0¢ ¢.00

: refit oL 000 e 189162.20 267403.8¢ 355517.9¢ 439316, 70 525943, 7¢
nccumulated undistriputad profit . oL . 1891862.2¢ 435566, 00 312083.90 1251501.9% 1777844.00

Erosz profit, % of total sales . ... 20,35 26,61 32.55 37.06 §:.13
Net profit, & cf total saies. ... 12,72 16,63 20,34 .18 25.70
B3E, Net procit, % oof eguity . .. .. 6.93 9.78 12.98 16.62 15.17
K3I, Net profiteinterest, 1 of invest. .94 2.73 16.82 $.76 12,76

LABASA STEAM TURBG-PONSR PLANT ——- I%th July (%t




. kon-variabie costs, inczi. depreciation

Net Income Statement in

tal zales, inci. saies dax . . ...
33 ¥@riasie Cnsts. inzi. sales tax.

Variablemargin .. ..o .o 00

s - of total saies ... ... ...

& N - .
Jperationd. Bav3in + v v o v 0 s o

£5 1 cf total séies . . . e 0.

LEsT OGP FIBANTE ¢ v v vk s s n s e

frossprofit . . ... ... e e s
RilOWaszes . & v b v v e s e e e e
.avahle profit L ..o 0. .
Net prefit o 0 0 0 0 s b .
Bivicdemds gaid . . . . . . . . e

Ungistributed p'uTA. R
focusuiated uncistributed prefit . . .

5ress profit, % of total saies . ...
\o‘ refit, I of toral sales. ...
oS, Net grofit, Ioof 9QLIt¥ c e

"JI. Net orofitsinterest, & of invest,

F¢ (Fij Bollars!

1993

2213473.08
¢.00

1994

237478200

¢.60

1995

2545542.00
¢.0¢

1995

¥ £
2735595.00
[

Ve

R

(OMFAR I.€ - Heilborn Gabt & Ass. Cosp., Roseahein, FRG -—-

20473, 00
100,08

1068202.0

1475209

t&n nn
AWV WY

P,
1112322.08

2521542.00
108.0¢

2728595.0¢
H R

1235830.0¢

1318140

LIAS3TLL0G

51,74

153608.02

125247358.80

S3.18

122885. 80

92164.80

1488964, ¢0
.33

51443.2¢

1393679.00
.73

¢.00

916L2.9%
4.60
991662.9¢

1139553.0%
0.0¢
1139553.00

129389600
0.8C
1253695, 00

182752100
6.8¢
1427521,

1593579, 00
£.00
1595679.0¢

STIETS. 80 42735240 485136. 1¢ 538328.3¢ 397629.8¢
619789. 36 71222060 80856¢. IC BF2200. 50 995049, 5¢
¢.00 6,00 ¢ 2.0¢ ¢.00
£19789.3% 712220, 60 8083s(. 1¢ 8922000, 905049, 8¢
239723400 J199454.00 1918014, 00 §819215,9%6 5808254.00
44,20 47.99 30.9¢ 5.7 5.7
28.00 29.9¢ 3.8t LT 34.21
2288 25.97 22,48 32.53 3638
13.88 14.9€ 16,14 17.97 17.86

LABRSA STEAM TURBO-POZR PLANT --- 1%th July 1%

)
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CONFAR 2.0 - heilborn GabH & Ass. Comp., Rosenheia, FRE -—-

RN

Net Income Statement iz F$ (Fiji Dollars!
Year o v v . 1598 1999 2000 2001 2002

Total sales, inci. salestax . .. .. 30959548, 00 3378247.0¢C 3448598, % 3509235, 00 3758266, 40
Less: varigbie costs, inci. sales tax. &0 0.00 ¢.00 ¢.00 ¢

Varistiemargin . ... ... e 3098964. 00 27924700 J445298. 00 3509258, 00 STSE25G. %
hs % of total sales ... ... ‘e 100.00 166,48 100,00 164.0¢ 10G.0¢

Kap-variabie cosis, inzi. depreciatioh 139257¢, (¢ 147788, 00 1545256, 80 1520230. % 1483430.0¢

Gperational Rargil « . . v 0 v 0 . 1706297, 00 1800388.08 1899338 & 1989034, 0¢ 27477%.0%
~of total sales ... .. ... 35.06 54,92 SS.08 351 5.2

Cost OF F1R@RCE + v v v v v 4 s s a0 ' ¢.00 G.00 G.0¢ ¢.0¢ 8,9

rafit ... . e e 1708283.00 1800368, 00 1899338, 0¢ 1939934, & B74778.88
TBE &+ v v s b e s e s ¢.00 ¢.0¢ ¢.00 ¢.50 4.0
prefit L L e T2 1800345, 00 1099738, 0¢ 1929034. 0¢ 2074779.0¢
............ e §39847.00 87513740 71225170 745887.90 778652,

1064433, 06 1125229.0¢ 1187088, 0¢ 124314700 129573700

Dividends paic . . . . . e e e ’ 0.9 ¢.00 ¢.00 £.00 ¢.00

nd:gtributed profit . . . . . ., . 1368432.00 1125229.0¢ 1187085.0¢ 1243147, 0¢ 1298737.20
f:cusuiated endistributed profit . . . 4872498, 00 7997927.00 9185613, 00 104281566, 06 11724900, 00
Grese profit, T oof total sales ., .. 25.06 54,92 58,0 FHI93) 5.2
Net profit, I of total sales . .., 34.4¢ 34.32 .42 3.4 34,30
KT, Net profit, X of equity . . ... 38.88 41,02 3.28 45.32 7.7
ROI, Xet profitsinterest, % of invest. 19.03 20,05 28,13 22,80 23.03

LAIASE STEAM TURSD-POMER PLANT --- 19tk July I%:
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COMFAR 2.0 - Heilborn GetH & Ass. Cosp., Rosenheis, FRE

LABASE STEAM TURBO-PONER FLANT
19th July 1985
90% diesel price & rawzaterial plus 301

1 year!si of construction, IS5 years of production
tyrrency conversion rates:
foreign currency | unit = 1.1000 units accounting currency
local currency ! unit = 1.000¢ gnits accounting currency
accounting currency: F$ (Fiji bollars)

Total initial investment during construction phase

fixed assets:  §639608.0¢ 74.285 % foreign
current assets: 0.00 €.00C X foreign
total assets:  S553%408.90 74.285 T foreign

Source of furnds curing constrection phase

equity & grants:  2743000.07 4,000 % foreign
foreigh loane @ £.00
iocal  loens i ZTATO0C,OC
totai  funds S485008.0¢ 0,900 I foreign

Cashflow from operations

Year: ! 2 3
operating caosts: 623310, 00 S101¢.0¢ 584800, 0¢
depreciation 281530, 4¢0 281980, 40 281985, 40
interest : 30721£.00 276494, 40 245772, 86
production costz  1212308,0 120948500 © 1202853.00
thereaf foreign 1,282 11,32 % 17,28 %
tota! seles & 14B7002.00 1607631.00 1747782.0C

”74494.4 39814510 535228, 6¢C
ne:  income 1559.7¢ 245841,30 334517.90
cash balance 110089.60 253646, 30 J3E771.50
net cashfiox 5914605, 60 804440, 60 B58344.30

gross incose

Net Fresent Value at: B.00 % = 3959053, 00
Internal Rate of Return: {6.47 %
Return on equityl: 17.46 1

freturn on equity2: 18.72 %

Index of Schedul es procuced by CONFAR

Total initiai investment Cash<low Tables
Total investeent during production Projectec Balance
Tetal production costs Net incose statesent

Working Capital requirements Saurce of finance
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‘ CONFAR 2.0 - Heilborr Emb¥ & Ass. Comp., Rosenheiz, FRE -—-

Net Income Statement in F$ {Fiji Dollars!
YBAF L b et h ot e e a e aa e e 1988 1909 1990 1991 1992

Tatal sales, incl. sales tax .. . ., 1457002.00 1697531, 00 1747782, 00 1897308, 0¢ 2045120.00
Less: varidbie costs, inci. sales tax. 0.00 .00 0.2 0.3 0,60

Variable margis . . .. 00 0 1487002.00 1807631.02 1747782.00 1897308.00 204512000
fs ~of total sales . ... .. ... 109.C0 100.0C 100.00 106.00 100,00

Nom-variabie costs, inci. depreciation 905290, 40 932990.4¢ 956730.40 1014085,0¢ 1458034, 0(

Operational sargin o . . . . . . .o 3817

11.50 £74540.5¢ 7€1001.50 883248.0¢ 988089.35¢
fs Rof total sales . . o0 v v v 0 39.12

41.98 44,89 5,55 48.29

fostof fimanCE . . v v v v v 0 v a s J07216.00 276494 8¢ 2577280 215031.20 184329, 60

e;-;;, profit . o v 0 .. 274495.50 398146.1¢ 335228, 66 66B216.8¢ 803735.90
filowarzes v . . 00 0w s Ve e 0.0¢ 0.00 0.0¢ 0,90 .00
Tasgbieprofit o o o L o oo e o 274495,50 398145, 44 SI5228.60 . b68216.30 803759.9¢
T3E u e e e e e e e e s 102935.80 145304, 8¢ 200710.70 250581.30 301416.00

Retprefit o o s v s e e 171559.70 24384:.3) 334517.%0 417635.50 502549.90

Undistributed profit . . .. .. .. . 171559.70 248841.30 334517.9¢ £17635.20 30234%.9%
Eocusulated undistributed profit o . . 171559.70 420461, 0¢ 754918.9¢ 1172554 ¢ 1674904, 66

3%.28
28,52
1B.31
12.33

30.62
19.14
12.2¢
10.43

Gross profit, T of total sales. ., . . ic.4¢ IR
Net profit, % of total sales. ... 11,34 !

£CE, Net profit, % oof equity . . . . .28
ROI, Met profit+interest, % cf invest, E.82
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LABASA STEAM TURBO-PONSR FLANT --- {9th July 19%:

l Ovidends paid v o v v v v v v 0 v u s .00 0.00 .00 £.0¢ .00
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. CONFAR 2.0 - Heiiborr GabH & Ass. Comp., Rosenhein, FRE -----

Net Income Statement in F$ (Fiji Dollars!

YB3 v v v v ki b h e s e e e e 1993 1994 1993 1994 1997
Tatal sales, inci. sales tax .. ... 221347300 2374752,00 2941542, 00 2725595, 0¢ 291152¢,8¢
iess: variabie costs, incl. saies tax. 0.0¢ 0.00 0.0¢ 0.8¢ 0.00
Variasle margin . . o v a0 b0 .., 223473, 00 23747462.00 2541542, 00 2723595, 00 291182¢,0¢
fs L of total sales .. .. ... . 106,00 100.06 100.06 106,00 100,00
Nor-variahie costs, inci. depreciation $109120,06 1156230, 04 1202330.0¢ 1289276.0% 1376800, 6C
Gperational aargin . . . . . P {11 KN 1218531, 06 1339241, 0¢ 1434324, 08 1335019.0)
45 T of total sales .. ... 0. - 43,89 8.2 52,59 S2.7¢ 52,72
Cost of FIRARCE .+ v s v v a v s e 153608, 00 122685.4¢ 92154,80 51443,20 0.80
eirnss profit . . . .0 .. e 750744, 9¢ 1093645, 0¢ 1247045, 00 1374885, 00 1578017
RllokanceZ . v v v v s v e b .00 0.0¢ 0.00 0.00 ¢,
Taxgbleprefit o . L oL e s 936744, 95 10954645, 00 1247045, 00 137488:1.00 1535619, 03
TEE v e e e e b e e e e IS §10366. 9¢ 457642, 80 515580.35 375632.36
et profit . o v e e e . S94215, 46 634776, 1¢ 779404, 9¢ 859300, 80 - 939367, 10
Dividends paif o v v v v o v 0 v 00 .00 .00 .00 .00 ¢.00
ineizrisuted profit . . o0 o o e 594215, 60 6B4778. 10 779404, 00 859300. 60 95c367. 10
fccuaulated undistributed profit . . . 2269126, 0% 2952898.80 3733302, 9¢ 1392693.08 $551996.0¢
Grose profit, 1 of total saies. . .. 82,55 4,14 49.07 39,44 32.72
uzt profit, I cf tctal sales. ... 26,85 2t.84 30.67 31.53 32,98
83E, Net prefit, %of equity . . . . 21,66 26,9 2.4t 31,33 34,93
%01, Net profiteinterest, I of invest, 3.44 14,47 15,61 te. 46 {7.13

LABASA STEAM TURBO-POMER PLANT --- $Gth July I%¢.
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COMFAR 2.0 - Heilborn GabK & Rss. Comp., Rosenheim, FRG -—--

Net Income Statement ir F$ (Fiji Dollars)

YBRY v v o v v o bt e a s e e s 1998 1999 2000 2001 2002

Totel sales, inci. sales tax . . . .. 3098944, 00 J278247.00 3443598.00 3609245, 00 3758240, 60

Lesz: variabie costs, incl. sales tax. ¢.00 €. 00 0.0¢ 0.00 . ¢.00

Variable argir . . . . ... e e 3098954, 00 3278247.00 3448598, 00 3609245, 00 37582560.00

ks % of total sales .« . . v 0w 109.00 100.00 §00.00 100.00 105,06
Kan-variabie costs, incl, depreciation 1456710, 00 1547166, 20 1624430, 00 1700790, 0¢ 1768:10.00

Operational margin . . . . . .. . .. 1642253.00 1731146.00 1824148.90 1908474.00 1992149.00

fis % of total sales . . v 0 0 0w 32.99 52.81 52,90 52,98 52.95

Cost of fInAnCE & o o"0 ¢ ¢ o s v 0 0.00 0.00 0.00 0.00 0.00 .

bross profit o o v v v v h e e s e 1642253.00 173114600 1624148.00 1908474, 00 1990143, 60

RIIOMAACES o v v v v o v v v 0 0 0 u s 0.00 ¢.00 0.00 0.00 .00
Tasabie profit . . . .o o v v o o W 1642253.00 1731146.0¢ 1824148,00 1908474, 0C 1990149, 09
TEZ s i i e e e s £15843,0¢ 649175.%¢ 684055, 4¢ 715677.90 T4A306. 00
Net profit . o o v o v i h e 1026408, 00 1981967, 9¢ 1140093.00 1192797.00 1243843, 00
Dividence paid o o v v v v v o 0 v o s .00 0.00 0.00 €. 00 .00
Undiscributed profit . . . o 0 1025408, 00 1081957, 0¢ 1140992, 00 1192797.0¢0 1243843, 60
Rccumuiated undistributed profit . . . 637839€.00 . 6£9355. 00 B800457.0C 9093254, 00 §1237160, 00
Bross profit, & of total sales . . .. 52,99 32,81 92,90 52,88 52,95
Net profit, % of total sales . . . 33,12 33.00 33,08 33,08 3510
ROZ, Net profit, % of equity . . . .. 31.42 39,48 41,85 I.49 £5,35
3., Net profiteinterest, % of invest, i8.3¢ 19.2¢ 206,27 21,18 22,04

LABASA STEAM TURBO-POMER PLANT --- 19th July I6%:
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COMFAR 2.0 - Heilborn GabH & Ass. Coep., Rasenheis, FRG -——-

LABSSH STEAM TURBO-ODNER PLANT
19th July 1984
85% diese! price & rawsaterial plus 200

1 year(s} of construction, 5 years of production

Currency conversion rates: .
foreign currency ! unit = £.1000 unite accounting curremcy
local currency ! unit = 1.0000 unite accounting currency

actounting currency: F$ {Fiii Dollars!

fixed assets:  5639608.00 74.285 X foreign
current assets: 0.00 . 0.000 1 toreign
’ total assets:  5439608.0¢ 74.285 X foreign

Scurce of funds during construction phase

equity & grants: 2743000, 00 0.000 % foreign
foreign loans : ¢.00
local  loans @ 2743000,00

total  funds 3486000, 00 0.000 7 foreign

Cashflow from operations

Year: i yi ?
operating costs: 595145, 00 521310, 00 §52890.00
281980.40 281984, 40 281980, 40
307246.00 276894, 4¢ 245772.8¢

depreciation
interest

' Total initial investment during construction phase

production costs  1184342.00 1175783.00 1160643.00

thereof foreign 17,69 % 17,76 % 17.74 3
" total sales :  1404551.00 1517980.00 1650040, 0¢
ross incoze 220209,00 338193, 60 §59416.60
net  income @ 137630, 60 213712.30 293382, 40
cash balance 78664,13 214313.60 29783540
net cashflow 86¢180. 10 767108.00 817908.10

Net Present Value at: 8,007 = 3310986, 00
Internal Rate of Return: 15.40 7
Return or equity!: 16,00 %
Return on equity2: 17.46 %

Index of Schedules produced by CONFAR

Total investment during production Projected Balance
Total production costs Net income stateaont
‘ Working Capital reguiresents Source of finance

l ‘ Total initial investaent - Lashflow Tables
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COMFAR 2.0 - Heilborn BabH L Ass. Comp., Rosenheim, FRE ----

Net Income Statement in F$ (Fiji Dollars!

Y8 o o v v v v v e e e 1988 . 1989 199¢ 199t 1992

ess: variable costs, incl. sales tan. 0.00 .00 0.00 0.00 .00

Variable margin . ... ....... 1404551, 00 £317980.00 1630060.00 1792539.00 1932840.00

. Total sales, incl. sales tax . . ... 140455L. 00 1517986, 00 1650040, 00 1792555, 00 1932840, 00

As 1 of total sales . .. ...... 190,00 10¢.00 100,00 100.00 100.0¢
Non-variable costs, incl. depreciation 877126.4¢ 903290.4¢ J34870.48 979188.30 1020285, 00
(perational margin . . . . . ... .. 327425, 00 614690, 0C 715189.5¢ BI3371.19 912533, 40
fs X of total sales .. ....... 37.58 ®.489 43.34 5.7 .24
Cost of fimance . . . ... .04 . 307218.00 275454, 45 243772.80 215051.20 184329.6¢
Grossprofit . . o . L0 e s 220209.00 338195, 69 46941580 §98319.9¢ 728223.80
' Allowances . . . ... .0 00 ¢.00 £.00 0.00 ¢.00 .00
Tazableprofit . . . o v 0 v v 0w W 22020%.00 "819.:.60. 4£9416.60 598319.9¢ 728221.80
TY v v v vt e e e e s BI57€.38 126822, 4 176031, 20 224370.00 273683.90

Wetprofit . . . . oo o i o 137630, 60 2137230 203385, 40 373949.90 455139.80

ndistributed profit . . . . . . . . 137630. 60 211372.3¢ 293385, 40 3739439.9¢ 435139.89
fccusulated undistributed profit . . . §137630.60 349002.9¢ 642388.30 1016338. 00 1471478.00

Sross profit, % of total sales. ... 15.68 22,28 28.45 33.38 37.68
Ket profit, 1 of total sajes., ... 9.80 13.92 17.78 26.8: 23,58
R3GE, Net profit, 1 of equity . .. .. 5.02 7.1 1¢.7¢ 13.53 16,57
RGI, Net profiteinterest, % of invest, 8.0t 8.78 3.7¢ 10.59 11,49

' Dividends paic o » o o v+ v v v s o 8,00 0.0¢ 0.00 .00 0.00

LABASA STEAK TURBO-POKER PLANT --- 19th July 9:
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.. COMFAR 2.0 - Heilhorn GabH Y Ass. Comp., Rosenheia, FRS ----

Net Income Statement in F$ (Fiji Doliars!
YEAP © v v v e s s e s e s e e e 1993 1994 1995 1996 1997

Total saies, incl. sales tax . . . .. 209081200 2243046, 00 240056500 2574755, 600 ZT4BEAS,. 00
Less: variable cosis, incl. sales ta:. .00 6.0 .00 0.00 £.08

Variable margin . . ... ... .. 2090812, 00 2243045. 00 240056%.00 2574755, 00 2748845, 00
Az % of total sales .. ... 000 100.00 $00. 00 100, 0¢ 106.00 10C.0¢

Nor-variabie costs, incl. depreciation 1068202.00 1152326, 08 1133681, 00 1236630.00 1318140.0¢

Operationai 83740 . + o v v v 0 o 4 1022610.00 1130725.00 1244888. 00 1335124.0C 1430704. 00

)

Bs % of total sales ... ...... 48,91 30,44 3.8 31,97 52.08
Cost of finance . o+ . v v v o v v 153608, 00 122885. 40 52144.80 61443,20 0.0¢
Bross profit « o o v o v v v e e h 823001.90 1007639, 0¢ 1152723.0¢ 1276681, 00 143070€,0¢
BLIONBRCEBE o o v v a v v b o a0 s e 0,00 0.0 9,08 0.0 .62
Tazableprefit . . . . . o . v 0 o h 86909190 1007839. 00 1152723.00 1276681.00 143070450
T&h v v s v s e e e 323875.70 377939.60 4322711,2¢ 478755.40 536514,10
Netprofit o o v s v e s e e s 543126.20 529699, 4¢ 720452.19 78792570 994190, 1¢
Dividerds paid . . . . .. ... ... 0.00 0.00 0,900 0.00 0.0¢
Undictributed profit . . .. ... .. 543126.20 429899, 40 720452, 1¢ 797925.70 894190, 1¢
Accusulzted undistributed profit . . 2014504, 90 2644304, 0¢ 3364955.00 4162881.00 5057972.¢6
Bross profit, I of total sales. . ., TOALSe 44,93 48.02 49,58 52.05
Net prefit, I of total sales. ... 25.98 28,08 30,01 30.99 32,53
RIE, Net profit, 1 of equity . . . . . 19.80 - 22.% 26,27 29.09 32,60
' RGI, Net profit+interest, 1 of invest. 12,50 13.5¢ 14,56 .38 15.92

LABASA STEAM TURBO-PONER PLANT --- 19th July (9%
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Net Income Statement in

YBET « 4 o o o 3 s 0 s s s s v s s s

Tatai saies, incl. sales tax . .. ..
L2s3: variabie costs, inci. sales tax.

Variabie margie . . ... .. .. ..
fs % of total sales . ... ... ‘e

Non-variatie costs, inci. depreciation

Operational margin . o . o v o o v v .
ks I cf total sales . ... ... -

fost of $inance o v v o 0o b 0 00 e

Gross profit . o 0 v o 0 . s s h e e
alicwanzes . . v . v s v e b e e e
Taxatleprodit . . o v v o v 0 v v e
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v
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Sividends paid . . . . . . .. . ..
Undistributed profit . . . 0 ¢ v 4 v
focuasiated undistributed profit . . .
Grose profit, T cf total sales .. ..
Nei profit, 1 of total saies. . ..
RIS, Net profit, T oof equity . ...,
RO., Net profit+interest, i of invest.

F¢ {Fiji Dollars?

AT UNIDT
LOMTAE 3.0 - Heilborn Gebk Y Ass. Coep., Wosemheis, FRE ——-

¥ &
COMFAR

1998 1999 2000 200! 2062
W176,06  S09996.00  IIVIS.00 41043000 SSS0L40.00
6.00 0.2 8.00 8.00 6.2
176,00 309999600  I27TOS.00  3AI0480.00  3SS0140.00
160,06 169,00 100.00 100.00 16800
139267000 MATVESC.00  ISASIP0.0C  1620230.00  16B3430.0¢
1533505.00  1G1BIISCO 170BSZA.D0  I7O240.00  186665%.00
52,41 52.2 52.44 52.49 52.58
8.00 0.0¢ .00 0.00 0.00
IS5505.00  IMBEIS.O0  ITOESZA.00  I790249.00  1866659.00
0.0 .00 0.00 6.00 8.0
1533505, 1618113.00  1708526.00  [790249.00  1B56859.00
57506450  GOTILSC  GA0G95.60  LTISAS.AC  HOISTLX
958440.90 101132100 108782800  f116906.0C  1163652.0¢

.00 0.96 6.00 2,06 6.00 1

OSB442.50 1013200 10S7E2B.00  1118906.00  11566A2.00 |

BOISSIS.00 702483485 B0FEALOC  92I5H7.00  10380230.0¢ |

52,81 51,28 52.44 52.49 52.58 ‘

375 32.78 32.81 32,8 |

34.94 36,97 38.93 40.79 2.5 |

17,11 18.62 19,0 19.89 2.72 |

\

LABASA STEAM TURBO-POKER PLANT --- 19th July 15:
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COMFAR 2.¢ - Yeilborn BebH & Ass. Comp., Rosenheim, FRG ----

LABASA STEAM TURBO-POMER PLANT
19th July 198%
831 diesel price & rammaterial plus 3C1

{ year{s} of comstruction, 15 years of productien
currency conversion rates:
foreign currency ! umit 1.1600 vnits accounting currenmcy
locai  currency ! umit ~ 1.0000 units accounting currency
accounting currency: F$ (Fiji Dollars!

Total initial investment during constryction phase

fixed assets: 639608, 0C
gurrent assets: §.06
total  assets: 3439698. 00

74.285 1 foreign
€.000 I toreign
78,285 T foreign

Socurce of funds during construction phase

equity & grants:  2743000.00
foreigr loans : 0.0¢
ioral  loams @ 2743000.0¢
tctal  funds @ S4BC0C, 00

000 T foreign

0.000 I foreign

. Cashflow from operations
Yeaf: { 2 3
operating costs: 623315, 00 £51010.0¢0 $84800. 00
depreciation 281986, 4¢ 281989, 4 28198C, 40
interest : 3067216, 00 276494, 40 245772.8¢
production costs  1212506.09 1209485, 00 1212553.90
thereof foreign 17,28 % 17.32 1.6 1
total sales @ 1404531.00 1517980.00 1650060, 90
gross incose @ 152045, 00 308495, 60 4£37506. 60
net incose : 120028, 10 192899.80 273441, 60
cash balance vBS5E. 13 197614, 80 277695. 30
net cashflow £40074,20 748409.00 797768.00

Net Present Value at: B.00 7 = 3281515.00
Internal Rate of Return: 15.111
Rete-n on equityl: 15.28 %
keturn on equity2: 16.76 %

Index of Schedules jproduced by CONFAR

Cashflow Tables
Prcjected Balance
Net incose statesent
Sovrce of finance

Total initial investsent

Totai investeent during production
Total production costs

Working Capital requirements
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2.0 UHIDC
{OMFAR 2.0 - Heilborn BabH & Ass. Comp., Rosenheis, FRS ~——-

Net Income Statement in F$ (Fiji Dollars!

1'-

P - 1988 1989 199¢ 199! A

-
-
m
%

Tatal sales, incl. sales tax . . ... 1804551. 00 1317960. 00 1650060. 00 179253%.00 1932840, 00

Less: variable costs, incl. sales tas. 0.0 8.00 0.0¢ ¢.00 0.00
l Variable margin . . . . .0 00 .. 1404551, 00 1517986.00 1650040, 0¢ 1792359.00 1932840.00
fs X of total sales . . ....... 100.00 100.00 106.0¢ 104,00 100.0¢0
l Non-variatie costs, incl. depreciation 905290, 40 932990, 40 955780, 40 1014040, 00 1038030.92
Operational margin . . . . .. 0 o4 499251.00 38499, 00 $83279.50 778519. 1 §74809.40
. fs I of total saies . . ... ..., <83 38.34 41,41 £3.43 5.2
fost of finance . .. v o v 0 v bW . 307216, 00 276494, 4¢ 243772,8¢ 215081.20 184329, 50
' Brossprofit . . . oo s v e 0. e 192045, 00 308495, 60 437506. 60 563457.90 490479.80
HIIOWETERE o v v v v e e e e s ¢.00 €.00 0.00 0,00 0.00
Tarable profit . . . . . e e e e 192045, 00 308495, 60 437506.50 363467.90 £90479.89
' L A A 7206.88 113685.9¢ 164065, vy 211300.50 258929.9¢
Rebprofit o . 0 v v v v v i e 120028, 19 192809.8¢ 273441 .60 352167.49 31549, 80
' Dividends paid . » » « v v o v s v v e 0. 00 0,96 0.00 0.00 .00
Undistributed profit . . . .. . .., 120028, 10 192805. 80 273441, 6% 352167.4¢ §31349. 96
' fccusulated undistributed prefit . . . 120028. 16 J12837.96 384279.5¢ 93B44£.90 1369997, 00
_ Gross profit, I of total sales . ... 13.67 20.32 26,54 B LM m.n
Ket profit, I of total sales. .. .. 8,58 12.76 16.57 19.65 22,33
' RJE, Net profit, % of equity . . ... 8.3 7.03 9.97 12.84 15.73
RGI, Net profit+interest, 7 of invest. 7.6% B.44 9.34 10,19 11,06

LABASA STEAM TURBG-POWER PLANT --- 19th July 19%




Net Income Statement ir

b O

Tatal sales, incl. sales tax . .
Less: variable costs, incl. saies tax.

F$ (Fi3i Dollars’

CSWFRR 2.6 -

O

. % COMFAR

S 2.0 UNIDC
ilborn Gabk U Ass. Comp., Rosenheis, FRG -—--

Vitu‘usﬂugnt 3 5 5 8 s v e s s s s
As % of total sales ..

¥on-variable costs, incl. depreciation

Jperational margin . . « o v ¢ 0 o 4 .
fs Lot total sales .. .. .. ...

Cost of finance . . v v v v o s s 0

Brossprofit . . .. .. oo o ..
TIONEOEES o v v v 0 o w v e v s e e
Taxableprofit . . . .. .. 0 b v s

T3 o s o v s b e s e e e T

kE;p'cu..... ----- e s

Dividends paic . . . ..« v o0 v
Ungigtributed p'-~ b
Accumulated undistributed profit . . .

grosz profit, I of total sales. .. .
Nst prafit, 1 of tnta. sales . .. .
ROE, Net profit, I of egquity . .
R3I, Net profit+interest, I of invest.

1993 199 1995 199 1997
209081200 224304556 2400559.00 2574755.00 2748845.00
0.0 8,08 2,99 ¢.00
2090812, 00 2243045, 9¢ 2400545, 00 2574755.0¢ 27ABBAS.
196.00 100.0¢ 100.00 100,60 105.0¢
110912000 1154230, 00 1202336, 00 1289275.00 1376803, 90
961691.92 1096815, 00 1198238.9¢ 1285484. 0¢ 1372044, 00
15.95 18.45 5.9 89.93 40,91
153608.00 12288548 92144.80 B84z, 20 .00
828083, 90 963929, 0¢ 1106072.00 1224041, 00 1372044.00
¢.00 £.00 £.06 £.00 :.e:
828087, 90 953929.0¢ 1106072.00  1228041.00 13720880
310531.50 36147340 §34777.50 £59015.4¢ msxa.:o
51755244 07455, &¢ £91295.90 765025.79 857527. 60
£.00 8,09 5.00 £.00 5,00
51755240 602455, 60 §91295.90 765025.7¢ B57527.60
1887549, 00 2099055, 3:81301.00 3945326.0¢ 4893854, 0¢
39.81 £2.97 45,08 £1.54 19,91
N.75 26.88 28.80 2%.71 31.20
18.87 21.95 25,24 27.8% 3.2
12,04 13,00 15.63 14.78 15.3¢

LABASA STEAM TURBO-POWER PLANT —- 1%th July 1%
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COMFAR 2.0 - Heilborn GabM & Rss. Cosp., Rosechein, FRE -—-

Net Income Statement ia F$ (Fiji Dollars!

»

LABASA STEAM TURBO-PONER PLANT --- 19th luly 19

' YBEP v v i v e e e e s e 1998 1999 2000 2001 2002
Totai saies, incl. sales tax . .. .. 2026176.00 3095994.00 325779500 3410480.00 3550140,00
Less: variabie costs, inci. sales tax. | ¢.00 G080 0.00 0.00 0.00

' Variabie margin . . . .. o0 o0 26176.00 3595994, 0¢ J257195.00 3410480.00 3550140.00
Tof total sales ... ...... 100.00 100.00 - 100.0¢ 100,00 100.90

l Kon-variable costs, incl. depreciation $455710.00 1547106. 02 1624456, 170679¢.09 176B116.0¢
Operational margin . .+ . . . v 0 ... 18554435, 00 1548395, 0¢ 1633344, 00 1709489.0¢ 1782029.%9

. fis 2 of totai sales . ........ 30.22 3C.83 30.14 8013 30,20
fost of FiRaNCE . & v 0 v o s o v a s 0.00 0.0 0.0¢ 0.00 0.00

' Gross grofit . . e 18694435, 00 1548893, 00 1633344, 00 1709689.0¢ - 1782029.00
silomances . . . . . . e e e e e ¢.00 .00 0.00 0.0¢ 0.00
Taxatie profit L . . . 00 v e e 1459455, 00 1548893.00 1633348.00 1709689.00 1782029.00

l T v v v v v e s P e e e S51049.5¢ 580833, 00 612504.1¢0 541133.40 568:250,90
Netoprofit . .. ... .. e e C1B415.90 958058, 4¢ 102084¢. 00 106835¢.00 1113768.9¢

' Bividends paid . . . . . . .. 0. 6.00 .00 0.90 ¢.00 €.0%
Undistributed profit . . . . . .. T 918415.90 948058, 40 1020840, 0¢ 1068555.00 1113758.00

l Accumulated undistributed profit . . . S722276.00 £599329,0¢ 7711189,00 8779724.00 9893492.00
Sross profit, I of total sales . ... 56,22 56,03 30.14 50.13 S¢.20

Net profit, I of tctal sales . . .. 3139 31.27 31.34 31.33 31,37

' RIE, Net profit, X of equity . . . .. 348 3.2 31.22 38.96 40,60
RGI, Net profit+interest, 1 of invest. 16.37 1.3 18,15 18,97 19.75
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