5.5 Financial and Economical Analysis of the New Power Plant

5.5.1 Cost Estimation of the New Power Plant for construction and operation

The new power plant at DC “TASHTPP” will become the first unit for SJSC “Uzbekenergo™

of a gas turbine combined cycle power plant. The combined cycle power plant is superior in

fuel consumption. The plant construction cost is generally cheaper than that of conventional

boiler steam turbine plant, and on the other hand the plant maintenance will generally require

larger cost in purchasing high tech parts for maintenance. The first sub-paragraph mentions

about construction cost and the second about operation and maintenance cost.

(1) Construction Cost of the New Power Plant

Main performances of the new power plant to be built at DC “TASHTPP” are expected to be

as shown in Table 5.5-1.

Table 5.5-1 Main Performance of the New Power Plant

Items

Expected Performances

Net Plant Electrical Qutput Capacity

at high tension side of main transformer 370 MW
Fuel Consumption .
~ Heat Rate 1,536 kcal/kWh- -
Thermal Efficiency 56.0 %
Plant Fuel Cohsumption per Hour 568,320 Mcal/hour

Operation at Combined Mode of Electricity Generation and Heat Supply

Net Plant Output Capacity

Net Plant Electrical Output Capacity at high tension side of

main transformer

Heat Supply Capacity

® 363MW-

® - 35 Gcealhour

Fuel Consumption

Plant Fuel Consumption per Hour 568,320 Mcal/hour
Total Combined Thermal Efficiency of Generation and Heat 61.0% -
Supply |

Construction Period 34 months

The construction cost of the plant is estimated roughly at US$226,500,000 excluding VAT

being broken down into those at Table 5.5-2. Import taxes are assumed to be exempted.
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Table. 5.5-2 Construction Cost Estimate

Unit: Thousand US Dollars

Item : Cost Estimation
Gas turbine & auxiliaries 55,000
HRSG & auxiliaries - 26,000
Steam turbine & auxiliaries . _ 18,000
Generator & auxiliaries 15,000
Hot water supply system & auxiliaries 7,000
Other auxiliaries _ : 48,000
Civil and architectural works ’ , 28,000 -
Transportation : 8,500
Contingency 16,400
Consulting Services . 4,600

Total 226,500 .

(Note) Import tax and VAT is not included in the above cost estimation.
(2) Operation and Maintenance Cdst

Gas turbine unit to be incorporated to the new power plant is a machine to incorporate
advanced high technology. Reliable spare parts for hot‘parts of gas turbine cannot be obtained
from other source than from the original manufacturer. The hot parts of gas turbine, which are
exposed to very high temperature, have to be replaced at intervals, because erosion, corrosion
and fatigue arise due to stress under such high temperature conditions. The material is special.
The price is high.- |

Typical example of gas turbine maintenance is to make combustion inspection, hot gas parts
inspection and major overhaul periodically to inspect those hot parts and to make necessary
replacement. Maintenance cost of gas turbine is higher than that of conventional boiler and

steam turbine plant because those hot parts are kinds of consumables.

It is not easy to forcéast purchase cost of spare parts for maintenance replacement. Though it
is too rough, annual average parts purchase cost might be 5% of the gas turbine price being
equivalent to US$ 2,750,000 and annual average purchase cost of other parts of the plant
might be 1% of the construction cost, being equivalent to US$ 1,420,000. The total parts
purchase cost estimation in this method provides US§ 4.170,000. A rough estimation of annual

maintenance costs is around in a range between US$ 4 million and USS$ 4.5 million. -
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In addition to parts purchase, it will be necessary to have presence of manufacturer’s
engineer(s) in gas turbine overhaul and important inspections so that the maintenance of high
tech gas turbine can be made adequately, A cost to receive such engineer(s) will be involved.
The payment which manufacturer will request will be US$ 1,000 - US§ 1,500/day for an
engineer. If three engineers stay for 30 days per year, it makes US$ 90,000 — USS 135,000.
Total costs for receiving engineers will be US$ 110,000 — US$ 180,000 after adding traveling

and lodging expenses.

Present pian of DC “TASHTPP” is to operate and maintain the new power plant by existing
staff, and to make two units outage for stand-by or maintenance among the existing 12 units.
DC “TASHTPP” will provide training for some of the existing operation and maintenance
staff on the new power plant. The staff already having good experience will be able to operate
and to maintain the new power plant. It is considered that there would be no cost increase for
operation and maintenance except for the spare péu'ts purchase and the engineers support

service,

The annual spare parts purchase and engineer support service cost would be US$4 million —
US$4.7 million in total.

5-81




!
5.5.2 Financial Analysis of the New Power Plant

1y

- Subparagraph (1) explains about assumptions for financial analysis, and:about -how those

-assumptions were obtained. In subparagraph (2) calculation of financial rate of return is made

on the project.
Assumptions for Financial Analysis
Plant Construction

Plant construction cost-is assumed to be US$226,500,000 as per the Table 5.5-2. Construction-
period is estimated as 34 months during 2004, 2005 and 2006.

Payments-to the plant construction contractor are expected to be made in accordance with
Article 4.39 Terms of Payment of the General Conditions in the Tender Documents, which
provide that 10% to be paid after signing contract and approval by the government of Republic
of Uzbekistan, 70% to be paid upon arrival of equipment or progress of the works, and

‘remaining 20% to be paid upon completion after passing necessary tests successfully. The

largest portion in the construction cost payments will be payment to the plant construction
contractor.

In assumption that construction contract would start in March 2004 and the plant would be
completed in December 31, 2006 for commencing operation on January 1, 2007, payments of
construction cost were assumed to be made in each year as in Table 5.5-3 for purpose in

making financial analysis.-

H

Table 5.5-3 Plant Construction Payment Assumpﬁon

Year 2004 2005 2006 Total

Construction
Cost Payment US$ 50 million US$ 88 million | US$ 88.5 million

US$ 226.5

million
Amount

b.

Operation Mode Assumption

Fuel consumption of the new power plant is good. In the operation to generate only electricity,
the fuel consumption is estimated as 1,536 kcal/kWh at new and clean conditions under the
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maximum continuous output shown in the Table 5.5-1. Average fuel consumption in actual
operation will be worse, because performance of machines deteriorate in use, pressure drop at
inlet air filter during use is becomes larger in average than under the brand new conditions,
heat exchange efficiency at heat recovery steam generator and other heat exchangers will
become worse than new clean conditions, These may cause the fuel consumption to increase
2% 3%.

Even in such performance deterioration, fuel consumption is expected to be 1,567 kcal/kWh —
1,582 kcal/kWh being 2%-3% higher of 1,536 kcal/kWh, and is still good. The average fuel
consumption of existing units was 2,728 kcal/lkWh as indicated in the Table 5.3-7. The new
power plant is expected to generate power at 56% of fuel consumption rate of the existing

units.

The good fuel consumption means that the plant will be operated more frequently than other
units in the whole generation system so as.to seek the lowest fuel cost. The other thermal
power plants in Uzbekistan are conventional boiler steam turbine plants. The fuel consumption
of units in other power plants is not ‘considered to be better than that of the new power plant.
Therefore, it is considered that the new power plant will be operated almost at its full
maximum load during its available period as far as gas is available at DC “TASHTPP”.

The new power plant has also good capability of start-up and shut-down and of dispatch
compliance. This characteristic can contribute to electric system stability and safety.
Fortunately some hydro power plants of SISC “Uzbekenergo” have a good capability to
secure system stability and safety. One of such hydro power plants is the combination of
Charvak power plant of 620MW with large Charvak reservoir as regulating pond and
Khodzhikent power plant of 165MW situated at the next Charvak downstream having a
function to re-regulate water flow from Charvak. Those hydro power plants will continue to
provide the function, and the new power plant is considered to be operated almost at the full

capacity.

The plant capacity is considered also to deteriorate in use. The plant needs a maintenance

outage.

As a result to take the abovementioned factors into consideration, this study was made on

_assumptions described in Table 5.5-4.
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“Table 5.5-4 Operation Mode Assumptions in Financial Analysis

Long Term Average Plant Availability 88. 5% equivalent to 326.7 days
Long Term Average Plant Output Capacity 96.0 % of the rated maximum
' capacity
Long Term Production Plant Factor 85.0%
(1. Plant Availability x 2. Average Output Capacity) -
Average Plant Fuel Consumption ' : 1,597 keal/kWh
(590,890 Mcal/hour)

Long term average plant’ availability of 88.5% being high availability, allows maintenance
outage and forced .outage 42 days per year only including partial capacity decreasing due to
maintenance or frouble at equivalent day base. Long term average plant output may be also
relatively high. In financial analysié, plant factor, being production factor of the plant, was
assumed as 85% as the product of the plant availability 88.5% and the plant output average
level 96.0% throughout the plant life. Average plant fuel consumption was assumed as 1,597
keal/kWh at operation of electric generation mode being 4% higher level than that in the Table
5.5-1, since conservative figures are considered better to be applied for financial analysis.

. Operation Revenue Assumption
DC “TASHTPP” is planning to operate the new power plant in supplying heat energy in
addition to electricity. The planning operation hours of electricity generation mode are 4,900

hours per year and those of combined heat and electricity are 2,540 hours per year. Electricity
and heat energy tariff notified as applicable on and after April 1, 2003 is as per Table 5.5-5.
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Table 5.5-5 Electricity and Heat Enerey Tariff in Uzbekistan applicable on and after April I, 2003

Heat Energy Tariff
Group | Electricity Tariff (Sum/kWh) |Group | (Sum/Geal)
. All Users except 11
g Industrial user not less than £22.690 I ond TIT . 15,555
750kVA ;

10.65 II Wholesale Users 4,710

I Industrial user less than 750kVA 17.00 | -HI Energy System Use |4,080
I | Agriculture 12.10
IV | Transport and City Transport 17.00
vV Public Organization 13.85
V1 | Commercial User 34.00
VII | Residential 12.10
Residential for Electric Stove 6.05
VIII | Heating and Air conditioning 34.00
KX | Advertisement 110.00
X | Energy System Use 11.75

(Note) Sum 22,690 for industrial vser not less than 750kVA is payable per kW contract per

year.
All tariffs are inclusive of VAT,

Weighted average clectricity tariff including VAT is calculated as Sum 15.83/kWh at the same
method applied at Table 5.3-12.

Revenue calculated for electricity generation value at full capacity of 370MW for a hour at
58.5% of the weighted average tariff is Sum 2,855,336 excluding VAT. 58.5% on assumption
that 65% revenue belongs to generation and 10% of energy is lost for transmission and

distribution’.

In calculation of monthly revenue for combined operation of generation at 363MW and heat
supply at 35 Geal, electricity revenue per hour is expected at Sum 2,801,316 excluding VAT
and heat supply revenue at Sum 162,021excluding VAT in application of heat revenue rate of
Sum 5,555/Gcal in case of all retail sales or Sum 137,375 excluding VAT at heat revenue rate

Sum 4,710/Gceal in case of all wholesales. The revenue per hour of combined electricity

1 Transmission and distribution loss in 2002 is supposed to be 12.9%. It assumes that 12.9% loss
would be improved to 10% in average for periods which the analysis is being made.
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generation and heat supply is supposed to be Sum 2,963,524 or.Sum 2,938,691,

It seems that combined electric generation and heat supply operation mode will produce larger
revenue to DC “TASHTPP”. However, heat supply loss has to be taken into consideration. If
the loss is 20%, the revenue decreases to Sum 2,931,082 and Sum 2,911,216, differences of
which from electric generation mode are equivalent to 4.6% and 3.9%. Annual operation hours
of combined electricity generatidn- and heat supply are estimated by DC “TASHTPP” as 2,540
hours' and of generation without supplying heat energy as 4,900 hours. In application of the
operation hours, annual revenue increase due to combine operation is calculated at 1.57%
increase and 1.33% increase compared to generation mode without heat supply. It will not
happen that the plant continues to supply heat energy at full capacity during the planned 2,540
hours. Data to make such analysis as determining reasonable revenue increase was not
obtained, and the revenue increasé seems around 1%. For a conservative analysis, the

combined mode revenue increase is ignored in this analysis.

Revenue is calculated at assumed annual generation of 2,755,020MWh based on capacity
370MW, plant factor 85% and 8,760 hours operation per year as aforementioned. Annual
- revenue of the new power plant for generation is obtained as Sum 21,261 million (excluding
VAT) as at pricé April 2003 at the plant outgoing substation based on 58.5% of the retail tariff
Sum 15.83/kWh (including VAT) after taking consideration of transmission and distribution

energy loss 10% and 65% revenue allocation to generation.

As shown in the Table 5.3-12 of paragraph 5.3, electricity tariff in April 2002 was Sum
10.75/kWh, and it increased in April 2003 to Sum 15.83/kWh corresponding to 47% increase
in a year. The increase from October 2001, Sum 9.45/kWh to April 2003, Sum 15.83/kWh is
equivalent to annual increase of 41%. GDP deflator applicable to 2002 was 1.456 from
calculation based statistical data of ADB. Energy price level in Uzbekistan is very low if
compared in international market. The Sum 15.83/kWh including VAT is equivalent to
USc1.3/kWh. Gas price Sum 15.52/m’ including VAT referred at d. below is equivalent to
US$0.40/mmbtu, In many countries the price of electricity is higher than USc5/kWh and the
'price of gas is higher than US$2.0/mmbtu in many countrie'é producing gas. The Government

of Uzbekistan has an intention to attract private investments under energy sector reform policy.
An adjustment for reasonable tariff in energy sector will be one of the important measures for
reformation to achieve sustainable operation and to invite private investments. Therefore, for
financial analysis it assumes that electricity price and gas/oil price would be increased 3.5%

per year.
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Recent weighted average electricity movement since October 2001 is shown as gréph in

Figure 5.5-1.
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Figure 5.5-1 Weighted Average Electricity Tariff in Uzbekistan

Annuzal revenue is Sum 21,261 million at 2003 price based on generation value 58.5% of the
retail tariff Sum 15.83/kWh.

Operation Cost Assumption

" . Fuel consumption rate is assumed at 1,597kcal/kWh on net energy base as.in.the Table 5.5-4.

In application of natural gas energy assumption of 8,181 kcal/m’ of the same energy content as
mentioned in 5.3.1 (4) of paragraph 5.3, the annual fuel consumption is calculated as
37,803,000 m® for annual generation of 2,755,020MWh.

Natural gas price applicable on and after February 1, 2003 was Sum 15.00/m’ including VAT.
Gas price in 2002 is mentioned in the Table 5.3-11 of paragraph 5.3. Figure 5.5-2 shows
indexed price of electricity and gas on the conditions that prices as applicable on and after
October 1, 2001 equal to 100.
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Figure 5.5-2 Indexed Price Tariff of Electricity-and Gas in Uzbekistan :

From Figure 5.5-2 it is understood that electricity price and gas price are regulated on the
same price policy. For financial analysis, gas price Sum 15.52/m’ including VAT (Sum
12.93/m’ excluding VAT), is used as a price at March 2003 increased at the same rate applied
to electricity increase from Sum 15.00 on and after 1 February 2003 .and is increased at 3.5%
per year at the same rate for electricity.

Annual fuel cost at the price of 2003 is calculated as Sum 6,954 million excluding VAT.

Additional annual maintenance cost for the new power plant is examined in .5.5.1 (2) as US$4
million — US$4.7 million. DC “TASHTPP” will operate the new power plant by the present
staff. No other costs will be increased. However, some operation staff will be engaged to wofk
for the new power-plant, and maintenance staff and administration staff will also take care for

the new power plant. It is necessary to allocate some costs to the new power plant.

Total staff salary in 2002 at DC “TASHTPP” was Sum 1,376 million for existing 12 units
operation. DC “TASHTPP” is planning to cease two units operation of the existing 12 units,
when the new power plant is operated. In this operation the new power plant is considered to
be equivalent to 2 existing units in terms of staffing and other fees and expenses for operation
and maintenance. Sum 230 million is obtained by dividing 12 and multiplying 2 for staff
salary cost for tﬁe new plant. The table 5.3-8 of paragraph 5.3 tells that salary increase from
2001 to 2002 was 46% and that from 2000 to 2001 was 39%. Salary cost in 2003 is assumed
to be Sum 336 million multiplied by 1.46 on Sum 230 million.
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Insurance premium is assumed to be Sum 680 million at exchange rate Sum 1000/US$, which

is obtained at assumption that insurance premium would be 0.3 percent of the plant cost
1US$226,500,000.

Summary of operation' cost assumption including other costs is shown in Table 5.5-6.

Table 5.5-6 Operation and Maintenance Cost Summary

Item Operation Cost at 2003
- Fuel Cost 6,954million Sum
Spare Parts Purchase 4,350 thousand USS$
Salary 336 million Sum
Insurance Premium ' 680 million Sum
Consumables "~ 250 million Sum
Other Costs : 200 million Sum
Total ' 7,947 million Sum
' + 4,350 thousand US$

e. Exchange Rate Overview

- Official exchange rates in recen't‘period since January 2001 are shown in Figure 5.5-3;
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Figure 5.5-3 Recent Sum Official Exchange Rate
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Figure 5.5-4 Sum Exchange Rates, April 30, 1995 — January 1, 2000 (Source IMF)

The exchange rates after January 2003 till january 2004 are stable at around Sum
970/US$ under the government currency liberalization policy. There is not so much difference
during that period between official rate, commercial bank rate and curb market rate, which had

been larger as shown in Figure 5.5-4.

Future estimation of currency. exchange rate is not easy. In financial analysis, exchange rate of
Sum 1,000/USS$ is used and fixed during the period.

f.  Plantlife
A life of gas turbine combined cycle power plant is considered to be shorter than it of
conventional boiler steam turbine plant, because combustion temperature of gas turbine is
higher. A life depends on maintenance. In this study the plant life 25 years which are
commonly used for financial calculation of combined cycle power plant and little bit shorter
than conventional plant were used.

(2) Calculation of Financial Rate of Return

a. Financial Analysis at 2003 price

Table 5.5-7 shows financial analysis at 2003 price. Financial rate of return was 5.41 % per

year,
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b. Revenue Decrease and Operation and Maintenance Cost Increase

The plant factor in this financial analysis is-assumed at 85% as mentioned in 5.5.2, b, and is
relatively high; If actual plant capacity is decreased or actual availability is decreased than
those mentioned in the Table 5.5-4, revenue will decrease. Table 5.5-8 is a calculation. for a
case that financial rate of return becomes zero. In this case it was assumed that a part of
operation cost corresponding to fuel cost would decrease by lower generation volume, and

there will be no change in other operation cost.

Calculation is made.to changing rei'enue and fuel cost portion from the numbers in the Table
5.5-7 to obtain revenue reduction to make zero financial return due to lower plant factor. The
calculation result is shown as Table 5.5-8, which shows revenue being 58.2 % of the revenue
in the Table 5.5-7. The case in Table 5.5-8 corresponds to bperation at plant factor 49.4%,
which will happen if the plant outage is larger for additional 130 days per year., Zero financial
return means that the project does not making any financial contribution, and is calculated as a

reference point to evaluate maintenance against outage loss

Other calculation is to obtain a case that makes equivalent case corresponding to zero financial
rate of return due to additional operation and maintenance cost. The calculation is made at
Table 5.5-9 showing that this happens when Sum 10,702 million of additional cost occurred
per year. Zero financial return means that the project does not making any financial
contribution, and is calculated as a reference point to evaluate maintenance against outage loss

Revenue decrease may happen due to outage caused by poor maintenance. Operation and
maintenance cost increase may happen if accident occurs. If possibility of accident relates to
| poor maintenance, maintenance is the most important. Spare parts purchase was assumed as
US$S 4,350,000. At exchange. rafe Sum 1,000/USS$, it corresponds to Sum 4,350 million. Sum
10,702 million is 2.46 times of Sum 4,350 million. At the same calculation, 10 days outage per
year is equivalent to.operation and maintenance cost increase of Sum 824 million. Though
there is no need to make over maintenance, it is important to keep the plant reliable and

available by proper maintenance.
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Table 5.5-7 Calculation of Financial Rate of Return

. Operation
Year Construction Revenue Maintenance Balance
Payment
Expenses
-3 2004 -50,000 -50,000
2 2005 -88,000 -88,000
-1 2006 -88,500 -88,500
1 2007 24,397 -13,796 10,602
2 2008 25,251 -14,075 11,176
3 2009 26,135 -14,364 11,771
4 2010 27,050 -14,663 12,386
5 2011 27,997 -14,973 13,024
6 2012 28,977 -15,294 13,683
7 2013 29,991 -15,625 14,365
8 2014 31,040 -15,969 15,072
9 2015 32,127 -16,324 15,803
.10 2016 33,251 -16,692 " 16,560
11 2017 34,415 -17,072 17,343
12 | 2018 35,620 -17,466 18,153
13 2019 36,866 -17,874 18,992
14 2020 38,157 -18,296 19,860
15 2021 39,492 -18,733 20,759
16 | 2022 40,874 -19,185 21,689
17 2023 42,305 -19,653 22,652
18 2024 43,786 -20,137 23,648
19 2025 45,318 -20,639 24,680
20 2026 46,904 -21,157 25,747
21 2027 48,546 -21,694 26,852
22 2028 50,245 -22,250 27,995
23 2029 52,004 -22,825 29,178
24 2030 53,824 -23,421 30,403
25 2031 55,707 -24,037 31,671
Total -226,500 950,279 456,215 267,564
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Table 5.5-8 Calculation of Revenue to make Zero FIRR due to Revenue Decrease

. Operation
Year Construction Revenue Maintenance Balance
Payment
Expenses
-3 2004 -50,000 -50,000
-2 2005 -88,000 -88,000
-1 2006 -88,500 -88,500
1 2007 14,189 -10,457 3,732
2 2008 14,686 -10,619 4,066
3 2009 15,200 -10,787 4412
4 2010 15,732 -10,961 4,770
5. 2011 16,282 -11,142 5,141
6 2012 16,852 -11,328 5,524
7 2013 17,442 -11,521 5,921
8 2014 18,053 -11,721 6,332
9 2015 18,684 -11,927 6,757
10 | 2016 19,338 -12,141 | 7,197
11 2017 20,015 12,363 | 7,653
12 2018 20,716 -12,592 8,124
13 2019 21,441 -12,8_2'9 8,612
14 2020 22,191 -13,074 9,117
15 2021 22,968 -13,328 9,640
16 2022 23,772 -13,591 10,181
17 2023 24,604 -13,863 10,740
18 2024 25,465 -14,145 11,320
19 2025 26,356 -14,437 11,920
20 2026 27,279 -14,738 12,540
21 2027 28,233 . -15,051 13,183
22 2028 29,222 -15,374 13,848
23 2029 30,244 -15,708 14,536
24 2030 31,303 -16,054 15,248
25 2031 32,398 -16,413 15,986 -
' Total -226,500 552,664 -326,164 0
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Table 5.5-9 Calculation of Revenue to make Zero FIRR due to Higher O&M Cost

. Operation
Year Construction Revenue * Maintenance Balance
Payment _
_ : Expenses
-3 2004 -50,000 - -50,000
-2 2005 -88,000 -88,000
-1 2006 -88,500 -88,500
1 2007 24,397 -24,498 -101
2 2008 - 25,251 -24,778 | 474
3 2009 26,135 -25,067 1,068
4 2010 27,050 -25,366 1,684
5 2011 27,997 -25,676 2,321
6 2012 28,977 -25,996 2,980
7 2013 29,991 -26,328 3,663
8 2014 31,040 -26,671 4,369
9 2015 32,127 -27,027 5,100
10 2016 33,251 -27,394 5,857
11 2017 34,415 -27,775 6,640
12 2018 35,620 -28,169 7,451
13 2019 36,866 -28,577 8,290
14 2020 38,157 -28,999 9,158
15 2021 39,492 - 29,436 10,057
6 2022 40,874 -29,888 10,987
17 2023 42,305 -30,356 11,949
18 2024 43,786 -30,840 12,946
19 2025 45,318 -31,341 13,977
20 2026 46,904 -31,860 15,044
21 2027 48,546 -32,397 16,149
22 2028 50,245 -32,953 17,292
23 | 2029 52,004 -33,528 18,476
24 2030 - 53,824 -34,123 19,701
25 2031 , 55,707 -34,739 20,968
Total -226,500 950,279 -723,779 0
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5.5.3 Economical Analysis of the New Power Plant

)

In the first subparagraph difference of economic analysis from financial analysis is briefly
mentioned to make the subject in this paragraph clear. Economic analysis is focus on the
project from view point of Republic of Uzbekistan. When dealing such point in this project,
issues to be studied were value of gas, value of electricity, and foreign exchange. These points
are discussed .in second and third subparagraph. The fourth sﬁbparagraph shows value of
benefit and cost to be dealt in economic analysis, and the fifth subparagraph shows -

calculations of economic rate of return.
Economic Analysis

Difference of economic analysis from financial analysis is that economic analysis is to analyze
project from a view point of society, while financial analysis is to analyze project from a view
point of éntity. Benefit in economic analysis is an increase in resources available for society
and cost is opportunity cost for society, while benefit in financial analysis is cash inflow to the

entity and cost is cash outflow. '

Financial analysis made in the foregoing paragraph 3.5.2 focused on DC  “TASHTPP” as an
entity. This economic analysis is conducted in a view of Republic of Uzbekistan. The object is

the New Power Plant as the financial analysis has been made.

(2) Gas

Natural gas is one of the important natural resources of Uzbekistan. Table 5.5-10 shows the -
top 20 countries having the largest natural gas reserve and production. Uzbekistan is the 16™
largest natural gas reserve country and the 8" in production in 2001, Uzbekistan exports 20% -
25% of natural gas produced to Kazakhstan, Kyrgyzstan, Russia, Ukraine and Tajikistan.

595




Table 5.5-10 World Natural Gas Reserve and Gas Production Top 20 Countries

Natural Gas Reserve (Tcf) Natural Gas Production in 2001 (Tcf)

1 Russia 1680.000 Russia - 2051
2 Iran : 812.300 United States "19.36
3 Qatar 508.540 Canada 6.60
4 Saudi Arabia4 224.700 United Kingdom 3.74
5 United Arab Emirates 212,100 Algeria 2,84
6 United States 183.460 Netherlands 2.75
7 Algeria 159.700 Indonesia 244
8 Venezunela 148.000 Uzbekistan 2.2%
9 Nigeria 124.000 Iran 2.17
10 Iragq 109.800 Norway 1.93
11 Indonesia ' 92.500 Saudi Arabia 1.90
12 Australia 90.000 Malaysia 1.90
13 Norway 77.300 Turkmenistan 1.70
14 Malaysia 75.000 | United Arab Emirates 1.59
15 Turkmenistan 71.000 Argentina 1.31
16 Uzbekistan _ 66.200 Mexico 1.30
17 Kazakhstan 65.000 Australia 1.17
18 Netherlands 62.000 Qatar 1.14
19 Canada 60.118 Venezuela 1.12
20 Egypt 58.500 China 1.07

Source: National Energy Information Center, USA

Figure 5.5-3 shows market prfce US$/mmbtu of natural gas at Henry Hub market price from
December 2002 to December 2003 from January 2000 to July 2003 in the United Sates, and
Figure 5.5-4 shows US well head natural gas price US$/thousand cft from January 2000 to
July 2003 according to US Energy Information Administration.

NYMEX Henry-Hub Natural Gas - 12 previous months

-
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Figure 5.5-5 Henry Bub Natural Gas Price US$/mmbtu.
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Figure 5.5-6 US Natural Gas Wellhead Price US$/thousand cft

{Source : US Energy Information Administration)
Figure 5.5-5 shows that the prices in 2003 have been always higher than US$4.5/mmbtu and

Figure 5.5-6 shows that the wellhead prices have been also higher than US$4.5/thousand cubic
feet. These prices are equivalent to about US$159 per 1000 m’, which is equivalent to rdughly
US$17.9 per million calories. ‘

Gas price in Uzbekistan as on March 2003 was Sum 12,930 excluding VAT per 1000 m’,
which was US$13 per 1000 m’ converted at Sum 1000/US$. The Uzbekistani price was 8.9%
of US price.

Figure 5.5-7 shows OPEC Basket Prices of crude oil. The crude oil price is equivalent to
roughly US$17.7 per million calories. Both of the price is almost the ‘'same level at present

moment.
OPEC Basket Prices, January 2, 2001- December 2, 2003

s--.'—-uuunng
SSIRESEESiEisEEiE
sourcez EIMOPEC News Agency [officlal CFEC news sours)

Figure 5.5-7 OPEC Basket Prices of crude 0il US$/bbl
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Comparison of energy is not easy. Gas cannot be transported without: pipeline. Gas storage

needs bigger costs than that of oil or coal.

In foregoing paragraph (1), it is mentioned that in economic analysis cost is opportunity cost
for society. Taking it into consideration that excess gas could be exported, it is considered that
in economic analysis a reasonable opportunity cost for Uzbekistan should be used. The cost of
gas can be lower than US market price. There is no facility to export to' US. One method is to
use gas -price which utilities in other countries purchase gas produced in their own country for
electricity generation. It is understood that utilities in South-Eastern Asian countries purchase
gas at US$ 2.5 — US$ 3 per mmbtu.

US$ 2.5- US$ 3 per mmbtu is lower than US market price and also cheaper than oil price at
energy equivalent comparison. Therefore, :for economic analysis it assumes that gas price is
US$ 2.5 per mmbtu, which is 6.75 times of the current price in Uzbekistan as of March 1,
2003. ' |

(3) Exchange Rate and Cost and Value of Electricity

{In miions or U.8. doitars)
Foreipn Exchange Inflows
1,000

900 [ ] Centralized axports (mainly cattonr)  —
oo - B L Gold production :
200 B Enterprise sales to commarical banks

. 600
500
400
300
200
100

Q2,1907 O3 Q4 QL1998 Q2 o Q4 Q11990 Q2 o 4

e 5.5-8 Foreign Exchange Inflows through the Banking System in Uzbekistan

(Source: IMF Staff Papers Vol. 48, No.1)

As shown in Figure 5.5-8, share of cotton and gold export is very high in foreign currency
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inﬂoﬁr. The foreign exchange and export of cotton and gold have been controlled by the
government. It is difficult to talk on exchange rate to be applied for economic analysis.
" However, fortunately both gas and electricity are energy. Foreign currency portion is big in
construction and additional maintenance costs. Effect of foreign currency exchange rate is

considered small in economic analysis. Therefore, calculation is made at Sum 1000/USS$.

In the foregoing subparagraph (2) gas cost was dealt. On the other side electricity being
benefit of the project to the society is also energy. Though 6.28 times of current gas price is
* being applied for economic analysis, multiplying the same rate is not adequate, because;

‘a. Current price of gas and of electricity, is equivalent to Sum 1,612/Geal and 15,337/Gceal
respectively. |

. ameans that electricity price in terms of energy is 9.5 times of gas price. It may not be
adequate to keep the price difference even at high gas price conditions.

. The difference between gas and electricity price at equivalent energy is an ad-value by energy
conversion from gas to electricity. For the conversion ad-value, 6.28 times higher is not

considered reasonable.

The 6.28 times of Sum13.19/kWh being average current electricity tariff excluding VAT as of
March 1, 2003, is Sum 82.83, which is equivalent to US cents 8.93/kWh. In South Eastern
Asian countries where natural gas is purchased by utility at around US$2.5 — US$3.5/mmbtu,
electricity retail price is around US cents 6/kWh. Application of US. cents 8.3/kWh seems too

high.

Therefore, as one method in making economic analysis, Sum 35.1/kWh (generation value
éxcluding VAT) being 58:5% of Sum 60/kWh (retail price excluding VAT) as equivalent to
US cent 6/kWh is used, and as other method Sum 21.04/kWh (generation value excluding
VAT) obtained by formula below is used.

Sum?21.04/kWh = Sum13.19/kWh(Current Price) x 58.5% — [Sum12.93/m’*(Current Gas Price)
/ 8181kcal/m® (Gas Energy Contenf) x -1597Kcal/kWh(Fuel Consumption Ratio)] +
[Sum12.93/m’ x 6.28times / 818 1kcal/m’ x 1597kcal/kWh).

(Note) Second term is electricity price converted from the present gas price to be deducted,
and the third term is electricity pﬁce converted from gas which price is 6.28 times higher to be
added. ‘
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“(4) Benefitand Cost
a. Benefit:

When the new plant is operational, 2 units of existing 12 units would be not operating.
Generation of 1,666,667 MWh per year (10,000,000MWh x 2/12) is assumed to be replaced
by generation by the new plant 2,755,020 MWh. Fuel consumption 4, 419,540 Gcal per year
(26,517,242 Geal for 12 units as mentioned in the Table 5.3-7) is assumed to be replaced by
consumption 4,399,763 Geal (537,803,000m’ x 8181kcal/ m® — refer to Para 5.5.2 (1),d.).

Above brings a benefit of additional electricity 1,088,353MWh/year and fuel saving
19,777Gcal/year, which is Sum38,201 million + US$196,200 or Sum22,899 million +
US$196,200 million. ' o

b. Cost

Costs in foreign currencies can be used as they are used in financial analysis for economic
analysis, and local currency cost may be able to be reviewed. However, difference in costs
between the present operation and future one with additional new power plant is considered to
be plant construction cost and increased maintenance replacement parts purchase cost. Major
portion of construction and spare parts purchase would be paid in foreign currency. Both
construction and maintenance are estimated in US Dollars in Paragraph 5.5.2. It is considered

that calculation of economic analysis can be made without changing local currency costs.

Construction cost US$ 226,500,000 and additional maintenance parts and service purchase

- cost US$4,350,000 are applied for economic analysis.
For reference, some review on local costs in maintenance is made as below:

In construction cost of US$ 226,500,000, foreign currency costs are estimated as
US8$%37,500,000 equivalent being 16.5%. '

In spare parts replacement, foreign cost ratio would be higher than the ratio in the construction,

since this issue has the factors below:
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(a) typical local currency portions in construction. cost are civil and structural works, which
require less maintenance costs in comparison with machines and equipment.

(b) high tech gas turbine reqﬁires replacement parts in foreign currency.

(c) local procurement would increase at step by step for such parts as they are manufactured

locally.
(5) Calculation of Economic Rate of Return

" Table 5.5-11 shows calculation of economic rate of return based on generation value

Sum35.1/kWh..In this case economic internal rate of return is 12.88% per year.

Table 5.5-12 shows calculation of economic rate of return based on generation value
Sum21.04/kWh. In this case economic internal rate of return is 6.07% per year.

In both cases economic internal rate of return shows positive rate. The new power plant at DC

“TASHTPP” is to bring gas saving. If gas value is high or electricity value is high, the project
shows higher economic return.
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Table 5.5-11 Calculation of Economic Rate of Return for Generation Value at Sum 35.1/kWh

S Additional
Year Construction Benefit Maintenance Balance
Cost :
Expenses _

-3 2004 -50,000 -50,000
-2 2005 -88,000 -88,000
-1 2006 -88,500 -88,500
1 2007 38,397 -4,350 34,047
2 2008 38,397 4,350 34,047
3 2009 38,397 -4,350 34,047
4 2010 38,397 4,350 34,047
5 2011 38,397 -4,350 34,047
6 2012 38,397 -4,350 34,047
7 2013 38,397 -4,350 34,047
8| 2014 38,397 4,350 34,047
9 2015 38,397 4,350 34,047
10 2016 38,397 4,350 34,047
11 2017 38,397 4,350 34,047
12 2018 38,397 4,350 34,047
13 2019 38,397 -4,350 34,047
14 2020 38,397 -4,350 34,047
15 2021 38,397 -4,350 34,047
16 2022 38,397 -4,350 34,047
17 2023 38,397 -4,350 34,047
18 2024 38,397 4,350 34,047
19 2025 38,397 -4,350 34,047
20 2026 38,397 4,350 34,047
21 2027 38,397 -4,350 34,047
22 2028 38,397 -4,350 34,047
23 2029 | 38,397 4,350 34,047
24 2030 38,397 -4,350 34,047
25 2031 38,397 -4,350 34,047
Total -226,500 959,925 -108,750 624,675
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Table 5.5-12 Calculation of Economic Rate of Return for Generation Valte at Sum 21.04/kWh |

o Additional
. Year Construchpn Benefit Maintenance .Balance
Cost
- Expenses
-3 2004 -50,000 -50,000
-2 2005 -88,000 -88,000
-1 2006 -88,500 -88,500
1 2007 -23,095 4,350 | 18,745
2 2008 23,095 4,350 18,745
3 2009 23,095 -4,350 18,745
4 2010} 23,095 -4,350 18,745
5 2011} 23,095 -4,350 18,745
6 2012 23,095 4,350 18,745
7 2013 23,095 -4,350 18,745
8 2014 ' 23,095 -4,350 18,745
9 - 2015 23,095 4,350 18,745
10 2016 23,095 -4,350 18,745
11 2017 23,095 -4,350 18,745
12 2018 23,095 | -4,350 18,745
13 2019 23,095 -4,350 18,745
14 2020 23,095 -4,350 18,745
15 2021 23,095 4,350 18,745
16 2022 23,095 -4,350 18,745
17 2023 - 23,095 -4,350 18,745
18 2024 . 23,095 -4,350 18,745
19 2025 23,095 -4,350 18,745 .
20 2026 23,095 -4,350 18,745
21 2027 23,095 4,350 18,745
22 2028 23,095 -4,350 18,745
23 2029 23,095 -4,350 18,745
24 2030 23,095 -4,350. 18,745
25 2031 o 23,095 - 4,350 | 18,745
Total 226,500 577,375 -108,750 242,125
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5 '5'4‘3 Generation Cost at the New Power Plant

Financial analysis and economic analysis evaluated the project in a point whether the project
would be sound or not. Both did not touch from business view point. Uzbekenergo is a state
joint stock company, who provides services under market oriented efficient business rules.
Analysis of the project on an effect to financial position including revenue, cashflow, cost efc.

of Uzbekenergo is also important.

This paragraph deals with those analyses on effect to financial position. For financial
projection additional factors have to be taken into consideration. The first paragraph mentions
about those additional factors. The second paragraph mentions about presentation base on
financial statements. The third paragraph is projected calculations.

(1) Additional Factors

The purpose of financial analysis and economic analysis was to evaluate the project itself.

Following factors- not involved in financial and economic analysis have to be taken into

consideration for generation cost evaluation. |

a. Funding cost
Financial internal rate of return (FIRR) is a reference rate to funding cost. If funding cost
is less than FIRR, a project profit is expected and if higher, a loss is predicted. However,
effects to financial statements are not studied. For financial projectioﬁ it assumes that
1.9% p.a. of loan interest and handling charge would be charged as financing cost, 85% of
the construction payment would be financed by the loan, and repayment would be made at
equal installments from year 2012 until year 2031. '

b. Plant Depreciation
The Notice No. 7 dated February 27, 1997 from Ministry of Finance stipulates that annual
depreciate rate for building is 5% and for turbines and equipments is 8%. 14% of
construction cost is depreciated at 5% and 86% is depreciated at 8% in proportion to the
cost breakdown estimate for civil and architectural works and for other potions in the

. Table 5.5-2.

¢. Corporate Income Tax -
It is assumed that the project will pay corporate income tax at 35% of profit, if nét income
is positive in the year. 5 years loss carrying over is also assumed to be allowed.

d. Price Escalation ‘
Price escalation as below is assumed in US Dollar during whole life of the project.

Gas : 4 % per year
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Salary : 5% per year
Electricity : 3.8% per year
Others : 3% per year

Other factors remain unchanged from those in.5.5.1 and 5.5.2.
(2) US Dollars Projection and Sum Presentation

Projection is made to produce financial statements for.the project. VAT is not included,
because it is assumed that balance of input VAT and output VAT would be paid or refunded
fully. ' '

In making projections, accounts receivables and accounts payables are ignored as all fees,
expenses and costs are assumed to be paid when accrued, and all revenues are assumed to be

paid immediately.

In the foregoing subparagraph 5.5.4 (1) (d), it is assumed to make projection at escalation
percentages in US Dollars. Financial statements of the project are prepared in US Dollars, and
also another projected statements in Sum are prepared, because book of Uzbekenergo is being
kept in Sum and effects are brought to such Sum financial statements. In Sum calculation,
Sum devaluation against US Dollar is assumed at 10% per year, and the project recognizes

exchange loss. Exchange loss is assumed to be deductible in calculation of taxable income.
~ (3) Projection Calculation

Tables from 5.5-13 to 5.5-16 show;

Table 5.5-13 projection of generation cost,
Téble 5.5-14 projection of income statement
Table 5.5-15 projection of cashflow statement
Table 5.5-16 projection of balance sheet

Return on Equity at Discount Cashflow Method (ROE) in this projection was 2.05% per year.
Equity IRR corresponding to 5% and 10% per year was obtained by changing tariff increase

rate, The calculation result is as follows;

Tariff increase in US$ per 3.88% peryear ROE  2.05 % per year
Tariff increase in US$ per 4.25% peryear ROE  5.03 % per year
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Tariff increase in US$ per 5.46% per year ROE 10.00 % per year

The base case assumed that electricity tariff in US$ base would increase at 3.8% per year,
which is little higher than general price inflation and gas at 4.0% further little higher than
electricity and salary at 5.0% as mentioned in above (1) (d). In this case, expected ROE was
* small and higher ROE is desired not less than interest rate. In case of 4.25% increase per year
of electricity, ROE 5.03% is expected, and 5.34% per year increase would produce 10% ROE.
Present electricity tariff is low for conducting sound generation business with the New Power

. Plant, and a study on tariff increase is suggested.

 5-106



Gzl

145858

oLehe

LIl

10’08
¥L6'861
18628
£02'8
65201
000'L)
z6¥'6L
£05'8LL
LR A )

[E30L

Tl

826'ce

16

el

Leg'ee

8o
28
089
L1l
2566
858'02

1€02
§¢

(4}

926'2¢

vieg

9L

896'1E

LSy

49}

oIE'1E
'3

0

1eh
685
089
5611
1966
¥8Z6L

6202
£g

gLy

160°1€

ory

oLk

01¥08
0

0

(134
£e8
089
sel'l
8016
era'el

8202
[+

£T'l

800'E

9822

1

gTL'IE
656°L
0Z9'1
128
0¥
089
EEL
086’9
820°El

€102
el

oLt

£L1'08

£28

Lol

0SE'62

0

0

Loy

805

089

¥80'1
- oYR'R

628'L1

L202
1z

051

06E'LY

69v'2

¥l

126'88
81651
029°}
ZIE
68E
089
669
Lry
12821

8102
¢l

Zl'L

¥56'0¢

900"y

601

8v6'6C
0
029'1
S6¢
6
089
ze0'1
565'8
il

9202
0z

8yl

ove'oy

2692

6E'1

881'8¢
816'51
029'l
£08
BLE
089 -
599
08g'e
g50'Z1

£102
n

60°L

g51'08

691l

501

v96'8T
o
0291
£8¢
6Ly
089
£86
5589
¥ar'a1

5202
61

o'l

L1eor

SEB'Z

8E'L

44
8lE'C1
4
62
L98
089
ey
88E'0
2851k

9102
ol

Lol

18862

SLEL

[rat

51082
0
0eo's
ZLe
GoF
089
9e6
2608
0se'sE

eoe
8l

St'1

g18'68

810°¢

YL

108'0€
816°G1
029°L
582
9%e
089
£09
[{ir4!]
8EL'1L

gloe

&

o'l

959'8%

86g'}

860

1lee
0
029’}
[3:1
F414
089

¢68

L58°L
314408

£202
Ll

¥l

GyE'se

102

e

¥h1'9g
416'51
0z9'l
Lz
8¥e
089
8L5
120'9
80L°01

102

8

10°1

156'1T

a8l

560

02e9T

0
0z9't
[£:1]
8ty
089
6¥8
ge9'L
$80°v1

2202

9l

1L

GeE'ee

¥BEE

67|

zlg'se
81651
0z8't
682
i
089
LyG
9r8's

‘86701

El0z

[

660

16212

036’1

[

1LE'58
0

174+ 4}
ove
92y
088
608

8OKL

o

89¥

L9%

g

160°F1

1202
gl

1

31

1)

l

COB'VE
81651

0c9
192

|

ozt

089

125

9L9
008

'S
‘6

e102

9

8E

L80

P

g0L'Z

680

255°v2
4]
029’1
1ee
ey
089
DLL
061°L
6¥5'E1

0202
14}

l

CLE'LE

859°¢

11

l

PEEWE
8I6'51
029'1

£52
Llg
089

96%
oIg's
6156

110
[

4

350 uoneleusn) DMEE><

3905 uopRIaUey (B0)
3sausy|

(Fseloqu] Buipnjoxa)
A AUBD 3500 UOORIBUST) “anY

(3500 2uoueuly Jupn|axg)
150 uUOREIAUSD)

dinbg Aueld 1500 uoneoeudeq
pUNg /N0 3500 uoRE|IBdeg
3500 L0

SO[gEWINSUOY JO 1500

tnuled esueansu|

500 Algjeg

3500 SHE( jusweoeday [enuuy
eseymn segy

agL reL ZE'1 oe'l
SOt'LE  BSE'GE 1ee'9e  £28'se
850° 8G9’ 845 859'e
gzl 121 61 [AN!
Lbl'eE  002'2E  £L9'Z8 GO1'2E
8L6'S1 816'G1 gLE'SI BL6'GL
0zg'l 0z9'L 0z9'L 0ze'L
oke 682 zte 144
Log 662 062 182
089 -089 089 089
sLY 05t [iT4 801
0sg's ¥61's £p0's 968t
£51'6 1088 coy'e el'e
olLoz 6002 8002 L002
¥ g 2z 1

3500 UORERIeLSY) BIRIoAY

3500 uoneJeust) |B}0L
FLEEEAT

{¥seae3u) Buipnjaxg)
Y /3499 1500} UORBABLIBY) "By

(3seQ Bupuewy Juipnjoxg)

3 1500 UOQRIOUDY
dinb3 Aued 3500 uegedaxdsqg
PING/tD 3500 uoneroeidag
$3500 19100

SORILINSUOL 40 3500

WNIUBY BOUBINSU|

" 3509 AeRs

1500 SR Juelwesedey [enuly
eseltun Sury

(§S11 Pestiony )

TIE[J 1oMO0] MIN ayj JO JS0,) UOTEIUSL) JO UOTI3[01g £1-6'C JJ9BL,

5-107




689°9

mmw.mw
g9t'8L
680'gh1

0L8YS
LOL'E08

¢
gLeLl
gL'l
0
g1g'L1

89C'6
L8¥'92

L6
Leg'ee

929°000°) 01109

30t

92Z'26—
0
9¢¢'¢6-

1£8'96~

509'%
0
509’

982'¢
el'le

£19'8g

6102
el

Le0Z
14

'1£8'96
0
1£8:96
1v9'26
0617~

0
061~

69t'¢
12688

00z'Le .

gi0e
Zl

o
Lg¥'al
Ler'al
0
Lev'gl

5¥8'8
2Lz
¥Lg
269'7E
861'85

0€02
¥e

0
G996}
G99'GL
0
§99'6[ -

gev's
00l've
LSV
OL5'1E
89095

6202
£e

Lv9'26— 6£9'/8-

0

0

Ip9'26- 6£9'L8-
6£0°'[8- 8PR18-

200'6-
0

. woo.ml
259°2
881'8e
8€8'6E

FALir A
LE

16L'G-
o
16L'G-
Ge8'e
z8t'Le

925've

9102
ol

0
G8E'Y)
S8E'vL
evs-
Lg6'v!

8£0'8
79622
ore
0L¥'08
SL0'FS

8c0¢
[44

v’ 18~
ove
8v8' 18—
262'61—
96G'9—
0
958'9~
810’
108'08
z9z'ce

610e

.6

$S0 puesnoy i,

evs-

0

[44'
FeL'y1-
[1r44!

260'L
¥98°'12
£g8
06t'62
8E0°2S

Leoe
12

2626L-
o
¢62'GL~
166°L9~
log'L-
0
Log'L-

L0g'E
124§}

rrQ'ee

Y102
8

PeLyL-
0
¥SL'RL-
0¢g'L2-
992!
rAVN
:TAN !
900'|
876'62
£E1'08

9c0¢

.02
166°L9-

0
16620
19665
#20'8-
0
¥20'g-
v88'e
zlg'ge
LLE'0E -

£102
L

0ge'ie—
0
0¢e'Le-
£10'68-
veL'LL

LGE'D
144%:1]
681°}
P96'8¢
Lec'ey

5¢0¢
6l

- L9665~

0
L9665~
ovZ'15-
L2L's~
0
LZL'8-
£95°c
206'E
LL'62

<l0e
9

£10'68-
0
£10'68-
951'06-
vl

000'9
arLel
ZLe’L
61082
625°9r

¥¢0e
81

ove' 18-
0

ove' 15—
126° 11~
6LE6-

0
61£'6-
859°e
vLE're
250'82

1102
g

951'05-
0
951'05-
999'09~
Lig'0L

099's
oLI'9l
5G|
101'LZ
9z8'vy

£e0e
Ll

126 Ly-
0
126'L¥—
6l1'28-
108'6-

0
Log'6-
869'e
LyL'ee
£09'L2

oloz
¥

999'09-
0
999'09-
¥95'0L-
8686

oce's

L2T's1

JBEL'L

02z'92

asl'ey

[AAIT
91

GLL'2e-
0

6Ll'ge-
vee'12-
G9Z'01-

0
$92'01-
869'E
00Z'€¢
£65°92

6002
£

¥95'0L-
V]

rog0L- -

108'8L—
L1528
9L0'0
g1g'wL

026°|
1LE°62

Y09°'1¥

1é0e
51

¥e8'le-
0

¥58'ie-
rA A B
FAYA B

o

Z1L01—

BGO°E
£L9'28
619'62

8002
g

TUE[J ToM0J MaN o) wo TUAWIATE}g SWOON] JO UONBI0Ig $1-C°C S[qeL.

1088~ Buipug e Woid pauielay

0 pusplal(]
Log'gL- youd panqLasipun
922'26- Fuuugag U Woud pauleray
SE¥'el Xe) J934e Hj0id
0 Xe| swoou| syesodion
Gzyr'el Xe| ado4sq Jjoid
£01'2 : 1s8183|

Z8G'Pe  1S2U9U| INOYPM IS0 UoREIILRY

180'0% anuansy
0Z0¢ SLTN
1!

rLLL- Auipuz 32 iy pauleray
0 puspiag
errL- Hjoid pAAnqLIsipuny
0 JuuuiFag ul Yjosd pauRIsy
riLL- Xe| Ja4e 1oid
0 . Xe] awoou| sjetodion
a4 NN R Xe | 8lojaq o4
8s9'c 1524800

GOL'Ze 35949y .HﬁOr_.t; 1500 UoREIIUIT)

- 189'%¢ anuanay

LODe Fl--Y
L

5-108




ore'8e

85 ve-

6¥8re-
' SEL'BS-

- ¥TE'BYE -

20L'089~

99€'8L-
S9E'162
10£'808~

929'000°1
9290001

el

obs'se
9918y
929'6-

0e6'92-

CEgL-
18-

929'6-

Tl

SOLer-

992'6—
0
ieg'ee-

0L'08
0lt'os

1£02
14

99t'8k £60'95 6ILLD £08'0L
£60'88 6LL'L9 £08'0L 812'2L
929'6- 929'6-  ¥80'6- sec'y

13€'9%- Svi'sz- IS9P GPFOI-
LZY'ol- . 699'Sl-  S8EPI- O

yiz- L5h- obg- £Z8-
929'6-  929'6-  BEY6-  929'G-

1094 Z3rel  iog'sl  SE0'§E

L6¢' 1y~ G¥6'6E- BEYBE- EODULE-
S48'8- gey's-  ge0'e- 289'L~
0 0 0 0

269'28-  01§'1e- Oly'0e- OGE'62-

861'8§ 2009 GLOPS 88025
861'88 890'9% GLO'pS 820’28

0£0z 6202 #e02  LZe
e g2 14 12,

SET'®Y  ¥19'EF  G09'6E  FBYLE
¥iSey  SO9'6E  VBYLE - 6210
1zL'e §08'2 1Z1'E s6e'L

G60'21-  BLZTI-  19VTI-  EO'21-
L) 0 0 0
69¥E-:  ¢69'7-  GE8'F—  BIO'E-
929'6- 9296~  979'6-  929'6-

918’51 LBI'S1 28571 mmm.e

£8€'12—- 189'02- vbE'6l- E9TEL-
0 0 0

Les'tL Leg'el Leg'el Leg'il

126'85— 8BU'SE-  28¥'18-  LOR'OL-

a0g'Le  BEE'SE 9TSYE ZUS'Et
00Z'LE  BE8'6E  9¢EYE  797'6L

8102 L10% 9102 S0z
[2) Ll 0l 6

812eL
65219
65ty

2E9'01-

0

9004~
929'6-

180'g1

1p0'5e-
L9~
0z9'l

£8

1'os

£E1'08

9202

0z

6zl'oe
61558
ilg

Leg'al-

102'e-

939'6-

BEP'EL
L0981-
0
Leg'Ll
P L'9g-

vrO'ZE
ro'ze

ri0z
8

BGLLY
LL6'ES
470

S18'01-
0
681°1~
9296

200'%1

S60'BE-
15E°0-
0z9'L
86’82~

Lee'ar
L6C'8y

141
61

61558
1£9'6e
gl-

010'e1-
0
$8E'e~
989'6—

L6821
bLE'LL-

Les'r1
zlg'se-

1L8'0E
L0

£102
L

1L6'89
9£9'09
9tl'e

866'01-
0

BLE-
9Z9'6-

vervl

‘868'26-
.000'9-
029't
S10'82-

628'0b
625'9%

YZ02
81

1E9'SE .
Letr'ee
alg-

E1EI-
0
195~
9z9'6—

LIeel

yag'L)-
0
Leg'sLl
20678~

1pL'se
iri's2

2oz
9

9ER'0Y
2eE'eg
v05Sg

18-

§8E'1-
9ey'6-

G89°EL

Irie-
099's-
029}
1ol'te-

9e8'vt
98've

€202
Ll

Lt'se
N1
:1F4 ]

B59'E-
0
BGY'E-
0

[:T2: 401

aLL'9L-
0
LES'LL
rie'e-

¢59'82
269'82

1102
g

ZEE'SG
441
L6e'l

POE'L L~

8EL'-
929'6-

¥ELLL

60291~
4]
L86'L)
Lhiee-

£08°L2
i

0102
14

Lot og
112'98
oz

Lys1-

iy
928'6-

LLL'LL

Leg'6z-
9L0'9-
029't
1L£'92-

POY' 1Y
Yoo'ty

1g0e
51

£61'02
1258l
L

859°E-
0
[:14
0

0E6'01

£99'51-
1]
LES'LI
002'ee-

£65'9Z
£65'9%7

g002
b4

1eaA 12d 94607 = IDA/AOL

_ Auipuq e ysen
(wz_::_.uam I8 Ysen
esgRsou) YsTg ION

Fulsueuly WoL MOJRYSED
(PuUsptMQ) vogeoll mden
IselsqU] ueo)

. 008'bL oos'ey (3uimariog) JuswAedey [ediauLy

JUBWISBAU] WOLy Mojjysen

.uoRoINAsueg

uoljesady) Woly MOjYsED

uoljesed( Wody Mmoj3hQ Ysen

112'98 26408 Aupuz 8 ysen
26L'08 e Jujuuideg e ysen
BIY'S 185y 9SBRIOU| YSBYD 18N
OEL’Ll-  TIEME- Fuousul] woy Moj4ysen
0 0 (pueping) uonaefy] [eyden
e01'z- 982'e- . Iseusju] ueo
979°6- 929'6- (Juimenog) Juswiiedey Ediouug
#:ﬂEumW):_ Eﬂhm. ;D_L.F_Mﬂo
uogonnsuey
arI'Ll oiv'el uvoriad wody mogysen
BEB'ZZ-  P¥I'ZZ-  ueiesedp Woly molpng ysen
0 0 xe ] 40 Juewied
o0zo'L 614'6 uopetosudag] ssen
2e5'ye-  23L'18- 1500 Junesedg
180°0¥ £l9'8E MO[Ju| ysen
1800y elg'se ' BnueAsy uspeleusn
0207 6102
4 £l 1ee)
122'el 968’9 0 0 0
9689 0 0 0 0
Ge8'y 96¢'0 0 0 0
B59'E- B59'e- 005'38 000'se 000'05
0 [} 812'81 8Ll YOB'L
BE9'E- ga9'e- tr6'e- BIG )= o=
0 o 5Ze'sL
005'88- 000'ag- 000'05-
- 005'88- 000°88~ 000'05-
£8¥'01 £50'0L
AELGl-  BETOVI-
)] 0
LES'LI LES'LI
21028~ GOL2E-
Bl19'52 189've
619'67 L89'vE
8002 £00 ap0z 5002 002
2 L - - - -

(§$S0) puesnot )

e[ 1oMO0J MIN I} JO JUSUIIE}S MOJJUSE,) JO UONORI0IJ $1-G°C 98l

Xe| jojuswied
uogersesde( S5
3500 Bugeiadp

MOjJu| YseD
erueAsy UOQEIeUsD

JRRA

5-109




ovg'se
org'se
0
0

0y8'8¢

0p8'se

1e0z
52

£96°08.
0b8'se
19°26-
89LFEL

£96'08
LLET
9/8'%).
¥152F
Log
1

99¥'8¢
0+8'8¢
0
929'6

agv'sy
0
0
98’8y

0£02
¥e

66666
ovg'se
6E9°L8-
¥eErPL

56556
g6L'6e
961°9L

- S09'6%

9102’

o1

£60'85
0v8'8t
0

£6261

£60'85
0
0
£60'8¢

6202
£z

CLOiLL L

- 0¥8'8¢

8v8'18-

0Z0'E1

CLOLLL
ELL'SS
SIgLl -
yebiLe

§10¢
é

6LL'LY
088t
0

68'82

61009
0
0
6LL'LY

8¢0e
7

56L'Lel
0v8'8E

Z6T'8L-
opo'ed1

S61'Lel
LE9'LL
SEY'6l
621'9¢

Qe
8 .

£08°9L
o¥8'8e
evs-

S05'8¢E

£089L
0
0
£089L

L20e
1g

eIyl
[1)4:5: 1

166'L9—
ELTeLl

zelvhl
645'L8
$e0°'12
615'cE

e10g
L

812'eL
0¥8'8E
¥SL'¥L-
LEL'sy

8127

gleeL

9202
g

eLL191
0¥8'se
L9665
668281
ZLL191
L9Y'E01
vig'ze
1£9'6¢

(114

g -

8LE'69
o¥8'se
0Ze Le-
8GL'LS

81269
]
029'L
65419

Gcoe
61

6Z1'081
0¥8'8e

ove'1S-
625261

Sz1'081
+8E'611
26242
Lyy'og

110¢
S

01zt
088
£10'68-
¥BE'LY

01g'Lo
0
6ET'E
LLE'ED

¥eoe
8l

hF'esl
0b8'8e

156’ L
1A 4]

rri'681
¢0E'sel
£16'62
62282

0102
¥

¥69'c9
ovg'se

-951'08-
olo'LL

¥69'69
Q
648'¥
9E8'09

€202
Ll

9ve'661
0¥8'se

6li'ze~
G2G'26l

92661
0zZ'181
2£9'L8
£6¥'02

600¢
&

018'%9
ova'se
099'00-
92908

018'%9
0
8LY'D
2ee'8s

[241r
a1

1158'602
obg'8e
¥sa'Le-

' 628'261

116'602
8EL'L91
251'6¢
12e'el

800¢
¢

BES'FO
ove'se
$95'0L~
£92'96

8EL'Y9
0 .
8608
198

¥4 14
Gl

£22'022
[1]:4:4%1

arLLL-
625'z61

£22'022
950'¢81
gLL0e
968’0

002
1

826'69
oFg'8e
108'8L-
688'501

826°69

¢
LIL'S
11295

0coe
¥l

GOg'1E2
(1:4:8:15
¢
625261

goe'iee
¥LE'861
leg'ee
0

8002
—.I

6Z1'29
ovg'se
9zz'26—
§158'611

621'29
o

LEE'LL
¢6L'05

6102
£l

TZ6'6E1
zz9'ce
0
00e'L1L1

gee'sel
£ee'oet
68561
0

500¢
NI

051'L9
ove'se
1£8'96—
Ir1'sel

051'L9
656,

956'21
5£2'9%

810e
zl des)

yov'os
Y06'L
0
0052y

yot'os
L¥E'EY
LSo'L
0

002
- FI-1-7Y

($ST1 POESROT AT

Tae[J 1oM0J MIN U3 JO 190US doUB[eg JO U01j0a[01J O1-C'G S[qeL

lejoL Aunb3 g 190
[Fudeg

(5507) Yoid paulelsy
ueo]

|e10] 1SSy
Aisuiyoey g Jue)
Suiping 3 o
ysen

fe3o), Aynb3 B 1qeQ
enden

(s507). youd peureray
ueo

|e30] je8SYy
Asulyoel 3 jueld
Supying 7 MO
yseg

5-110




(1)
(i1)
(iii)

(iv)

As a reférence Table 5.5-17 is prepared to show generation cost at the existing units of DC
“TASHTPP” on assumption that
existing units will be available for 25 years
salary costs will be increased at 5% per year
other operation and maintenance costs including other costs will be increased at 3% per
year
Fuel is limited to gas only without burning oil for comparison purpese at the same level,

The same fuel price is applied as to the new power plant generation projection,

The projection -of generation cost by the existing units at average of 25 years at (.94 US
cents/kWh is lower than the new power plant average generation cost of 1.17 cents/kWh, The
cost by the existing units is supposed to be less than 60% of the new one for the first 10 years
until 2016. The reason is that cost by the existing units does not involve depreciation and
interest costs, though higher fuel cost is required. It is not realistic that the existing units work
until year 2031. Larger amount of maintenance cost will be required, and it may be probable
that actual generation cost would be higher than this projection. The projection at the Table

5.5-17 shows that the existing units have a good value.

The existing units are important generating assets. It is necessary to continue good

maintenance and to make available.

Tables from 5.5-18 to 5.5-21 show projections of financial statement in Uzbekistani Sum on
assumption that Sum would be devaluated against US Dollar at 10% per year and also at the
same 10% against Japanese Yen, which is the currency denominate the loan. The projection is
made for the case at annual tariff increase 4.25% to produce ROE 5.03% per year. Other

assumptions are same as for the case in 5.5.4 (1).

Table 5.5-18 projection of generation cost in Sum

" Table 5.5-19 projection of income staternent in Sum
Table 5.5-20 projection of cashflow staternent in Sumn
Table 5.5-21 projection of balance sheet in Sum

" Sum devaluation bririgs exchange fluctuation loss to financial statements of the project in Sum.

Generation cost in early years are higher than US$ base due to large amount of exchange loss.
The projection is made for the case that the prdject shows 5% per year equity return at
USS$ base and at Sum base 14.5% per year, however, income statement shows that loss will be

recognized until 12 year 2018.
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5.5.5 Issues and Suggestions from Financial and Economical-Analysis

(1)

@)

Tariff Increase

Financial anaIysis at paragraph 5.5.2 and projection of financial:statements at-paragraph 5.5.4
show that current electricity tariff would not provide enough revenue for the project.
Electricity is one of the most important infrastructures for people and industry, The tariff
increase will cause big impact to people and,industry, and is better to be made at reasonable

span.

On the other hand, the existing units may produce financial gain. However, all plants have life,
and will become not operative in some day. For this reason, investments to new project is

necessary, and financial aspects of the new project would be basically the same.

The Tables from 5.5-18 to 5.5-21 of the financial projection in Sum at 4.25% per year tariff
increase show that the project in early years will be still loss but cashflow is positive during
the full period of the operation period. ROE/DCF of this case was 14.56% per year at Sum
base being considered to be equivalent to 4.18% per year at US Dollar base because of the
assumption that Sum would be devaluated.at 10% per year against US Dollar. This case may
be one of the minimum levels to produce the sound financial position, though continuous
reviews and studies are necessary on the case involving many assumptions so as to reflect

further developments and movements. The financial projection is only made for the New

‘Power Plant, and a study on tariff increase should be made for the financial projection of the

whole SISC “Uzbekenergo”.

Maintenance of the Existing Units

- The existing units are considered providing financial contribution. As far as they are making

contribution, maintenance of them should be made so that they would be able to-work. For the
purpose that the existing will function well, it is considered that more maintenance fee can be

allowed.

The table 5.5-17 shows that difference of generation cost between in the new power plant and
in the existing units would be more than US Cents 0.5/kWh. If generation by one existing unit
is 800 GWh per year, the difference is equivalent to US$ 4 million being equivalent to Sum 4
billion per year. A maintenaﬁce plan of the existing units is better to be studied to have longer
life.
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3)

@

&)

In this relation, there-might be-a. plan that two units out of the existing 12 units would be

-demolished. This plan is considered to be re-studied, because;

a. it is difficult to determine which unit will become broken,
it is better to continue to operate the existing units until they becomes non operative or
-géneration— cost including maintenance fee becomes larger than a marginal point on which
generation cost is higher than value of generation, and

¢. units being not operated can be stand-by and can work, when necessary on some-occasion
that accident happen in any other umits in DC “TASHTPP” or in other units in
Uzbekistan.

Fuel Arrangement .

In winter gas use ratio in fuel becomes low. This ratio was 28.2% in December 2002, in which
91,000,000 m® was received. The new power plant will consume 50,000,000 m®> in month
under a full operation, If the new plant is operated, gas available to the existing units might be

decreased in winter, and half of gas might be burnt at the new power plant.

It is necessary to study what is the minimum requirement of gas for safe and stable operation

of the existing units, and also what amount of gas will be available to DC “TASHTPP”.
Future Expansion

Gas combined cycle power plant is superior in fuel consumption. However, operation in use of
heavy fuel oil is not suitable. Therefore, it is necessary to make study on fuel production and
supply plan in Uzbekistan what will be the best combination of gas and oil. There is a relation

with hydro reservoir operation in Uzbekistan and neighbor countries.

If the study results show that-a power plant fo be able to burn both or either of gas and oil,
conventional boiler steam turbine plant.equipped with flue gas desulfurization facility may be
better. If gas is available to make gas burning plant operative during the whole of year,
selection of gas turbine combine cycle will bring a good merit to produce more electricity with

less gas consumption.
Maintenance of Gas Turbine Combined Cycle

Maintenance of gas turbine combined cycle requires to spend much money-for purchasing
replacement parts, and the parts purchase is import. The situation is very different from that
for the existing units on which maintenance work can be taken in DC “TASHTPP” or in SISC
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“Uzbekenergo” without purchasing many spare parts from outside.
The supericrity of good fuel consumption provides merits when the plant is working. For

purpose to make the plant available, procurement of spare parts is necessary. A good system to

procure spare parts and to manage inventory of them is better to be developed.
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