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9.1.1

9.1.2

. Chapter 9 Economie and Financial Analysés

‘Economic Analysis

Methedology

The economic analysis of the project is made based on the discounted cash flow, which

Jis derived from accounting the pre-determined economic cost and benefit. The

equalizing discount rates (EDR; called EIRR in economic analysis) are calculated as a

vafuation method in the case of 150MW New Unit Project. EDR is the rate at which the

- accurulated cost and the accumulated benefit for the entire life of the project become

equal. This is described mathematically by the following equation:

<« Bt - Ct
2o =0
1=} (l+l')

Where, Bt and Cr are the annual benefit and the cost, respectively, in the ¢-th year, r is the

discount rate or interest rate, and n is the project period (years).

EDR thus calculated is compared with a social rate of discount which reflects
opportunity cost of the capital in the project couniry. When an EDR is higher than the
social rate of discount, the project is evaluated to be economical, and vice versa when the

result is the opposite.

Net present value (NPV) and benefitiost ratio (BAC ratio) are also used as indices for the

evaluation.

In the case of renovation project of the éxisting facilflics, Bcnefiut‘osl: Method ' is
adopted for the evaluation index since technical alternative ways are limited to natural
gas combustion and coal combustion with GSA equipment. This project covers
renovationfeplacement of existing 4 boilers and related equipment. When the result is
bigger than 1.0, the proposed project is regarded advantageous to the alternative project,

and the project is evaluated as feasible.
Adoption of Eeonomic Price -

Market prices of related goods and services in many development projects are converted
to interiational market prices in order to avoid effects of imperfect market mechanism,

5o that current market prices reflect actual economic vatues.
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(1)

An:} developments and changes of the exchange rate of Hungarian Forint (HUF) arc
naturally under the control of National Bank of Hungary. Exchange rate of HUF has
been steadily depreciating year after year since 1989, with accumulated adjustment of
around 20% cach year. Ailhodgh National Bank of Hungary discloses 1.2% as monthly

rate of depreciation, which is 14.4% annually, actual rale of depreciation has varied

yearly. Actually, in 1995 and 1996 HUF was depreciated by around 20%, whlch '

roughly corresponds to the rate of mﬂalton in Hungary.

Therefore, any significant deviation between official rate and acluat rate docs not seem

to exist in the exchiange 1i13rkel, meaning that actual exchange rates can be applicd to

the economic analysis Hhis also eslimated (hat in niost instances of thermal power
pIOJECl the share of non-lradable goods, such as labor cost is relatively low, and market

prices can be appl:cd in the analysis,
Adjustment applied to this economic analysis are'as follows:
1) Exclusion of Customs Dutly

An import surcharge system was introduced in March 1995 as one means of the
emergency economic measures; initial surcharge was levied at 8%, \nhwh was later
reduced to current level of 6%, and is to be further reduced 10 4% from March
1997,

2) Prices Denominated in US Dollar

In order {0 avoid underestimation of the project cost, it is appropriate that costs and
benefits dre denominated in US Dollar, which is stable in its value and used as the

denomination unit in many projects.

I USS$ = 161.06 HUF (Janvary 2, 1997)

"~ Operation Plan

As conditions [or calculating fuel cost, clectricity and energy production volume, plant

" operation hours, volume of electricity and encrgy produced described in detail in

Chagpter 3 are summarized as follows:
Constiuction of New Power Unit

Accordmg to the developmenl program prepartd by Hunganan side, 986GWhA is
projected to be generated at year 2005 by the nevdy installed lSOMW Unit with the



(2)

condensing operation of 7,200 hoursh. Although this plan is siid to be confirmed by
both Borsod Power Station and MVM. But it does not appear reasonable to assume

7,200 hoursh in" operation because 7,200 hoursy'is the maximum level with déduction

of scheduled maintenance and forced outage only. In this project, therefore, it is
appropriale to adopt 6,000 hoursh (plant-load factor 68.5%) of operation as base case
since 6,000 hoursh is granted as annual operation hours for base load operation in
‘ Hungary. Coal consumption and fuel cost will be calculatéd based on the corresponding

heat inpul.
C(Unit : Year_)_

Annual Operation Generation Votume (GWh)  |kHeat Input (TD
Ho{us {sending end base)
" |(Base Case)
6,000 822.0 §,248.0
(Sensilivity Analysis})
4,000 - 348.0 5,498.7
5,000 685.0 6,873.3
16,000 986.4 9,897.6
(Per Hour) (137.0 MW) ' (1.37477TJ)

Renovation of Existing Facilities

Although the existing facilities could also work in co-gencration operation, it is assamed
that the facilities is devoted to the production of heat and steam in this analysis. When
the contracted (supply) volume of heat energy is 2,780TJA, 3399TH4 of heat energy
needs to be consumed in the facilities with the assumption of thermal efficiency of
boilers 87.0% and auxiliary consumption 6.0%. Fuel cost is calculated on this
assumption. In case of pulverized c¢oal combustion, thesmal efficiency of boilers is
lower by 5.0% than natural gas combustion; volumes of heat input differentiale
accordingly.
(Uait : Year)

Centracted Heat Volume Heat Input (TJ) Heat Enput (TJ)
(T (Natural Gas) - (Pulverized Coal)
(Base Case)
2,780 . 3,399.4 3,606.6
(Sensitivily Analysis)

[16%Down 3,059.5 32459




m

(2)

M)

Benefits

Valuation applied in economic analysis should be processed at national ccoriomy leve),
not at business entity level, which means that the result of economic analysis must
inform the decision makers of the project coutitry the optimim use of al the resources

in the country to be employed in cerlain projéct. The bénefits adopted in the economic

-~ analysis are defined as follows:

© Construction of New Power Unit

Al project cost of an alternative project (construction cost including civil works and -
éngineering services, bperalion and maintenance), that will be saved by implementing
the present. project, is regarded in this economic evaluation as the benefit, having

adopied an alternative equipmeni approach.

The alternative project will be selected from those that have the same_capacily of
generation pover and the same environmental (improvemént)' effect. The iype of power

generation of the alternative project must conform to the projected base load, average

load and peak load of the power plant. In this regard, pulverized c¢oal combustion plant

with installation of flue gas desulfurization (FGD) has been selected as the alternative

project.

With duat firing applied as a way of combustion for both projects, fuel consumed will

“be mixture of Borsod brown coal and imported coal based on catorific value of 1:1.

Renovation of Existing Boilers

The prdject consists of renovalionfreplaccmeni of the existing 4 boilers and related parts
and equipment. The benefit of the project is defiied in the same way as consteuction of
new power unil; the cost of the alternative project {pulverized coal combustion with
installation of GSA system) which is saved by implementing the proposcd project

(natural gas combustion) is regarded as the benefit.
Project Coslt

Construction Cost

" Bstimation of the construction cost of the project is processed in Chapter 8 Section 8.2,

and it is summarized below. The direct construction cost is calculated by excluding the
technical contingency cost and engincering fee from the total project cost. No sunk cost
is accounted in the evaluation.




mwl;’rojecl category ~ Cost category Million HUF |- Miltion USD
Proposed | Total construction cost | 24,2238 | 150.402
New Project | Direct cohstmclio‘r_l cost 21,060.8 130.391
Unit Alternative | Total constiuction cost “-22,623.?_’ 140.465
Project: Direct construction cost 19,533.6 121.334
Propi}séd Total consinjnc'nion cost |  7,435.5 46.160
Pacility = | Project Direct construction cost | = 6,289.2 \ 39.043
Renové!io‘n Alternative Tolal construction cost . 9,335.6 _6_1.068
Project Direct conslméli;)n cost 3,301.2 | 51.541

(2) Annual Disbursernent Plan

Construction schedule and annual disbursement plan are as follows; for details please

refer to Chapter 8 Section 8.2.

1) Constniction of New Power Unit

Year Proposed Project (CFBC) Alternative Project (PCF+FGD)

' (%) (1,000 US$) (%) (1,000 US$)
Ist Year(1997) 0.41 6209 0.26 369.4
2nd Year(1998). 19.30 29,020.2 18.91 " 26,556.6
3rd Year(1999) 41.57 62.517.1 41,78 58,686.2
Ath Year(2000} 29.60 44,521.3 29.73 - 41,764.8
5th Year(2001) 9.12 13,722.8 9.32 13,088.3
Total : 100.00 150,402.3 100.00 140,465.3

2) Renovation of Existing Facilities

The construction cost and annual disbursement plan of the project are also detaited
in Chapter 8 Section 8.2, The operation is to start from 4th year, although
construction period is 5 years.



Year

Proposed Project(Natural Gas) Aliernative Project (PCFHFGD)

(%) (1,000 US$) . (%) (1,000 USS$)
st Year(2001) 2590 119570  22.87 13,9659
2nd Year(2002) 13.35 15,396.7 2346 12,3789
3rd Year{2003) 19.48 18,222.4 - 3846 23,486.3
4th Year(2004) 0.88 4042 0.60 - 3676
Sth Year(2005) 0.39 £80.1 9.61 5.860.2
Total 100.00 46,160.4 100.00 61,067.9
(3) Fuel Cost
1) Unit Price
(a) Coal Price (Domestic Coal) 4,563 HUF/ton _ N
(Ave. Caloric: . 9.00GHton) (per calotie unit: 507 HUF/GJ)
(Imported Coal) 8,141 HUF/ton | =2
{Assumed imported from CIS) (per calorie unit: 318 HUF/G))

(Ave. Calorie:  25.60G)/ton)

(b) Naturat Gas Price

(Ave. Calorie: 33.94 MJ/m’

(<) Héavy Qil Price
(Ave. Calorie: 41.00 MJ/m’)

2) Fuel Cost

18 HUF/im®

-(per calorie unit:

56,000HUF/

(per calorie unit:

530 HUF/GD)

1,365.85 HUF/G))

Fuel cost used is obtained by multiplying input fuel given in 9.1.3 Operation Plan

© by unit prices given in 1) above. In case of the alternative project with PCF+FGD,
~ out of total heat input 90% is input from coal combustion and the remaining 10% is

input from natural gas combustion. ‘Also, the alteinative project has lower thermal

-efficiency by 5% lh.an the proposed project, which results in bigher fuel cost by the

same percentage for the alternative project.
{a} New Unit

{i) Proposed Project

(507 HUF/G) + 318 HUF/GI)2 x 10° x 8,248.0 Tly

=3,402,300.0 thousand HUF/y
=21,124.4 thousand Ussy



(i) Alternative Project o
(507 HUFIGI+318 HUF/G!)/Q)'C.]0318,'24_8Tﬂy x90%x1.05
' =3,215,173.5 thousand HUFfy
=19,962.6 thousand US$k

Auxitiary Fuel (Natural Gas):

530 HUF/G) x 10° x 8,248 '{ify x 10%
= 437,144.0 thousand HURYy
‘= 2,7#4.2 thousand USHy

“Total Fuel Cost: 22,676.8 thousand US$ly
{b) Existing Facilities

Necéssary input fuel for each project is calculated as follows:

Total Input Fuel = (Contracted Heat Value) x (Boiler Efficiency)

x (1 - Auxiliary Consun{plion )

Natural Gas :  2,780Tify,70.87,70.94 = 3,399.4 Tily
PCP4FGD  : 2,780T¥y,/0.82,/0.94 = 3,606.6 Ty

(i) Proposed Project (Natural gas)
530 HUF/GI x 10° x 3,399.4 Tlfy = 1,801,682 thousand HUFIy'
= 11,186.4 thousand US¥y

Heavy oil is regulatly reserved for 3,000m’ as alternative fuel in case of emergency <

condition such as disraption of natural gas supply. The cost of heavy oil reservation
is, however, not counted in (his analysis because the reservation is necessary

irrespective of type of combustion and the relevant cost is incurred at any event.
(it) Altemative project (PCF, mixture of Borsod brown coal and imported coal)

Same assumption is made as in the New Unit project that out of total input fuel

90% is input from coal combustion and 10% from natural gas combustion.

(507 + 318)/2 HUF/GJ x 10° x 3,606.6 Ty x 90%
1,338,950.1 thousand HUF/fy
8,313.4 thousand US%y

i

Il



Natural gas as aid fuel input: ' 1,186.8 thousand USSly
(Total) ~ 9,500.2 thousand USHy

(4)  Solvent for Envirenniental Protection

1) 150MW New Unit

In case of coal combustion, limestone is fed in various processes and occasions as

follows: _
Proposed Project . - Altemative Projéct
Unit Price (per ton): 1,700 ~ 2,800 YUFA 2,900 ~ 4,100 HUFA
Consumption Volume:
"18.4vh ' : 13.3t/h
for input fuel 1,375GJ/h for input Tuel 1,444Gh

Unit Price (per heat value) ;

18.4 th x 1330 x
2,800HUF/1 375G 4,100HUFA /1 444G¥h
= 37.47 HUFG) = 37.76 HUF/G)

[Consumption Price]

Proposed Project

© Altemative Proj'éct

17.47 HUF/GJ x 8,248 % 10’ Gly 37.76HUIIGIx8,248 x 90% x 1.05 x
10°Glly
= 309,052.6 thousand RUFfy = 294,345.0 thousand HUFly
= 1,918.9 thousand USWy = 1,827.4 thousand USHy

2) Renovalion of Existing Faciliti¢s

In stead of limestone, the by-product produced from the operation of New Unit is

used; no cosl is reckoned in this project.



(5) . Other Parameters
Other parameters are assumed as follows:
Parameters Proposed Project Alternative Project

*Auxiliary consumption:

- Power _ ' 8.7% 8.7%
- Energy _ 6.0% 6.0%

*Therinal efficiency

87.0% 82.0%
*Maximum operating 7,200 hours 7,200 hours
hoursfyear
*Non-availability of plant
due to:
- Scheduled maintenance 760 hours 760 hours
- Forced outage 800 hours _ 800 houts
*Yearly operating hour 6,000 hours 6,000 hours-
{Base Case) _ _
(Plant Loan Factor) " (68.5%) (68.5%)

*Economic service life

[150MW New Unit} 25 years 25 years
[Existing 4 Boilers) 15 years 15 years

(6) Operation and Maintenance (O & M) Cost
1) New Unit

A cerlain fixed ratio against direct construction cost (total project cost — technical
contingency -~ Engineering Fee) is normally adopted for calculating O & M cost.
- A factor of 2.5%/year was adopted in F/S prepéred by EGI.

In this project, with lessons and experiences obtained at Provence Power Station in
France into account, a factor of 2.1%A is assumed for the proposéd (CFBC) project,
For the alternative project (PCF+FGD), a factor of 2.8%/ is assumed as the project



(7}

entails some additional investiment for coal crishing equipment and replacernent of

paits to flue gas desulfurizer.

Proposed Project ~ Alternative Project
2.1y 28%ly

2) Existing Facilities

In principle Q&M cost of maintaining boilers and other equipment for riatural gas
combustion should be cheaper than any coal combustion type including CFBC. But '
higher O&M cost ratio is assunied in this pr_oj_eét because the whole system of the

existing plant is aged and should be more expensive than a new unit.

___ Proposed Project - Alternative Project
2.5%ty 3.2%ly

Direct Labor Cost

In this part, direct labor working for generation is calculated, excluding indirect labor
cost, which is calculated in (8) Other Operation Cost below. 20 workers are assumed

necessary for flue gas desulfurization process.

- [New Unit] . Pioposed Project ~ Altemative Project

110 people _ 110 people

Desulfurization: -e- 20 people
Wages and other cost: 1,209,600 HUF/man 1,209,600 HUFfﬁlan
(1510 US$/man) (7,510 US¥/man)

Total 133,056 thousand HUF 157,248 thousand HUF
(826.1 thousand USS)  (976.3 thousand US$)

‘ [Exisling Facilities] 55 people 70 people
Wages and other cost: l,‘209,600 HUF/man 1,209;600 HUan_aan
' (7,510 USS$/man) (7,510 US$/man)
Total 66,528 thousand HUF 84,672 thousand HUF

(413.1 thousand US$)  (525.7 thousand US$)
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Other Operation Cost

A ratio to the direct construction: cost is assumed as other operation cost including
salaries and wages of indirect and administralive staff and other indirect materials and
equipment ¢tc., taking ratios assumed in similar project in Hungary and other countries

into consideration. Wet-type desuifurizer applied to the alternative project of the New

- Unit project consumes more industrial water than other types of desulfurization;

produces more by-products causing h'ighcr disposal cost, a higher ratio for the

alternative projects is assumed.

_Proposed Project - Altemative Project
New Unit: ' 3.9%ly 4.3%y
Exisling Facilities: 3.9%/y 4.3%/y
(9) Cost of Environmental Protection Measure
For the new power unit project, either CFBC unit or PFC+FGD unit, it is definitely
necessary to lay impermeable sheet system in the disposal site of the sludge and fly ash
discharged from the boilers. 'The laying should start in the same year of the
construction, 1997, in accordance with the environmeital regulations; the relevant
expense are to be incurred in 1997 and every 6 years thereafter.
{Unit : HUF)
Measure/Year 1997 every 6 years Total
Impermeable Sheet System 91,267,600 90,067,600 451,538,000
(US$) (566,668.3) | (559.217.1) | (2,803,539.1)
9.1.6  Social Rate of Discount
The rate of :1‘2.0% is adopted in this project, as the rate is used in the similar power
sector project financed by World Bank.
9.1.7 Result of the Economic Analysis

On the basis of the flows of the benefits and costs calculated ‘'on the assumptions put so
far, indiées of the projects as net present value (NPV) , benefitkost ratio (BAC ratio), and
EIRR are calculated as given in Table 9.1.1 for the New Unit project and Table 9.1.2i |
for the Exisling Facilities project, and expléined bricfly as follows:

9-1%.



(1)  Net Present Value (NPV) and Benefit/Cost (B/C) Ratio
Cost and benefil of each year is discounted at 8.0%. ‘This 8.0% is the’ target profit level,
of which MVM assures the power stations by granting the capacity charge, contracted
mining charge, energy charge and other revenues. The resulls are sumimarized below.
They indicate that the proposed projects for both the new unit and the facilitics
renovation are more advantageotis than the alternative projects, and can be judged to be
feasible enough. - '
_ NPV (thousand US$) BC _ BIRR(%)
150MW New Unit 10,377.4 1.03 173
Facilily Renovation 15,096.7 1.11 NA

PLE Down 11 = 5,000 hrsk
= 7,200 hrsky

PLE Up

{2) FEconemic Internal Rate of Return (EIRR)
EIRR for the New Unit project is $7.3%, which is well over 12.0% of social rate of
discount.
For the Existing - Facililies project, EIRR is not available by definition since the
construction cost and the operalion and maintenance cost of the proposed ‘project are
less than those of the alternative project.
9.1.8 Sensilivity Analysis
In order to measure the _inﬂuencé of the change of the related factors such as l.he plant
1oad factor (PLF), sensitivity analyses were carsied out as shown below.
" [New Power Unit]
L NPY(ihousand US$) | BIRR(%) BC Table
Construction Cost 10% Up -8,413.0 3.5 0.98 9.1.3
- | Coal Price 10% Up 9,465.8 16.6 1.02 9.1.4
| PLE Down 1 6,556.8 14.3 1.02 9.1.5
PLF Down H 84670 159 1.02 e
PLF Up 12,669.8 19.0 1.03
(Note) _ _ :
Variation of Plant Load Factor (PLF): Bés_e Case = 6,000 hisly
PLEDownl = 4,000 hrsky



In the case of 10% construction cost up, the analysis seveals the regative resull in alt the

indices.

With better therma! efficiency for CFBC type, the indices go up along with increase of
the fuel cost and the plant load factor.

[Facility Renévation]

. o NPV(thousand US$) BC Table
Construction Cost 10% Up ' - 9,034.1 1.07 9.1.6

| 10% Uit Price of Natural Gas Up 92031 1.07 9.1.7
| Demand 10% Down 11,789.1 1.10 9.1.8

’l‘echnically ahernalives are limited to only two types of combustion, of which the

proposed project with natural gas combustion is definitely advantagecus and feasible

than the pulverized coal combuslion with FGD equipment.
9.1.9 Evaluation of Socto-Economic Influence

Following items of cost {or losses) and benefit are generally suggested for inclusion to
b evaluated in developinent projects which might cause any environmental derivative

cffects.
(Benefits)
.+ Reduclion of diseases of th.c inhabitants

+ Improvement of living, social and natural environient -

» Economic growth and expansion of employment -by the investment for

environmental equipment
* Decrease of the siim paid for the 'indemnily for healthy damages
(Cost)

» ' Consumer price rise resulling from additional environmental cost and decrease of

purchasing power of the inhabitants -

Evalvaling socio-economic impact on macro-basis by the introduction of a certain
environmental project has not yet been fully dewloped methodologically. The

9-13



following two subjects, though presented here only as'a matter of possibilities, might be

included in the subjects of fulure study.

)]

2)

Comparison between the sum of damages from environmental pellution and the

~cost incurred from countermeasure for environmental protection

Accurate valuation of the amount of damages resulting from pollution (project
benefit) where no investment as pollution countermeasures is difficult, and some
bold some assumptions would be necessitated to e¢ach any coriclusions, which might

not be objeclive enough.

“Feonomic Impact of Environmental Protection Measure

On one hand, cost for environmetal protection is in principle passed on make a
new and highcr price. Full apprecialion:of the effect of the relevait cost increase is
almost impossible. On the other, the investments for environmental protection - put
forth income effect in general by iuéreasing sales of the companies which
manufacture and sell the plant and équipmém and other related goods and services
for the investment. However, calculation of actual amount of the effect put forth by

each investment is also very difficult.

_ VWith these situation in mind, the socio-economic influence is not taken up in this

economic and financial evaluation.

9-14
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9.2

9.2.1

(1)

(2)

9.2.2

(D

Financial Ar{alysis- |
Methodology

The financial analysis of the project is made by using the following two methods:

* Financial Internal Rate of Return ( FIRR )

As adopted in economic analysis, a discount rate which equalizes tatal sum of the
discounted present valiie of revenue to total sum of the discounted present value of costs
incurred during the whole service life of the project is calculated. In this project, the

-~ revenue comes from the sale of clec-_tricily generated by the New Unit with capacity of

150MW and sold to MVM, and heat energy produced by the existing facilities and soid

to chemical companies and other manufactures and houschold near Borsod Power

~ Station. The costs include the investment cost including customs duty, fuel cost, O&M

cost, and other cost. For financial' analysis, markel prices are directly applied to

calculating the costs and benefits.

Interests for the borrowing and depreciation cost are reckoned in to obtain operational
result after interest and depreciation, but those two items are excluded when calculating
FIRR and other indices.

Profit and Loss Statement

The cash flow is developed with two-fold purposes; on¢ for financial evaluation based
on the ‘indices, and the one for the profil and loss statement indicating net operating
profit after deducting items such as depreciation of the fixed asset and financial cost

(intcrest).
Assumptions for the Analysis
Proposed Project

Asanalyzed in 9.2.6 Revenue Structure of Borsod Power Station, major portion ‘of the
revenue of _}{u'ngarian-powcr stations come from fixed amount items like Capacity
Cﬁarge, which is by contract with MVM irrespective of facility operation and volume of
clectricity and heat energy in the short run, except fuel charge and start charge which
are compensated for actual cost. Pixed amount items in the contract with MVM should
cover the normal operation expenses of both New Unit and Existing Facilities.

Therefore, it is not appropriate o separate the twe projects and to carry out analysis as



in economic analysis; the proposed project in this finaticial analysis should cover the
entire power station, combining the operation of New Unit and Existing Facilitics.

{(2) Construction Cost and Annual Disbursement Plan

The prices of the items of re\'énuc and cost in this ﬁnalysis is quoted at the beginning of
1997. Customs duties are included in the prices of imported goods. '
Year - 150MW New Unit Existing - Total
' - : : - Facilitics : :
(%) (1,000 US$) . - (%) (1,000 US$) - (1,000 US$)

tst Year(1997/2001) . - 040 6209 25.61 11,9913 12,612.7

2nd Year(1998/2002) 18.98 29,6039 33.63 15,7457 45,3496
~ 3rd Year(1999/2003) - 42.10 65,658.8 39.49 18,4900 84,148.8

4th Year(2000/2004) 29.72 46,351.0  0.86 4042 46,7552

Sth Year(2001/2005) - 880 . 13,7228 040 186.3 13,909.1

Total - 100.00 155,957.4  100.00 46,8180  202,775.4
(Direct Constsuction Cost) 135,884.1 39,7007 175,584.9

(3) Financing Source

The same ratio as the feasibility study by EGI Rt: between own fund and borrowing is
adopted, which is 30 ; 70. Regarding the use of the procceds of the [oan the assuigtion
is made that own funds will be used in the beginning period of the investment uatil they
are exhausted and then the investment will be financed using the loans. Conditions for
borr_(.:m'ng and repayment schedule is assumed or the premise that atl necessary funds

including foreign and domestic portions are procured from international financial

organizations, o :
_ (Unit : thousand US$) .
Total Own Fund (30%) | - Loan (70%) _
150 MW Unit 155,957.4 46,7872 109,1?0.2
Existing 4 Boilers 46,818.0 14,0454 32,7726
Total 202,754 60,832.6 1419423

Borrowings should be sought at lowest possible interest fqle, with longest possible period
of grace and repayment. In this analysis an un-tied loan from: the Bxpori-Import of

Japan is employed. Details of the borrowings are as follows:



a) - Borrowing Schedule -

Year ' 150MW NewUnit  Existing Facilities Total

T (1,000 USS) (1,000 USSy (1,000 USS)
Ist Year(1997/2001) 0.0 0.0 0.0
2nd Year(1998/2002) N K ¢ 13,6921 13,692.1
3rd Year{1999/2003) 49.096.4 18,490.0 67,586.4
4th Year(2000/2004) 46,351.0 404.2 46,755.2
Sth Year(2001/2005) 13,722.8 £86.3  13,909.1

Total 109,170.2 32,7726 141,942.8

b} Intcrest : 8.2%p.a.

(Applicable as of March 3, 1997, literest rat¢ of the Japanese Government fiscal
investment and loan program (3.1%)+ 0.2% + handling commission and other

cﬁar’ges of the Government and lending bank(5.0%):
Exchange risk bom by end-borrower)

¢} Loan period: 13~15 years

d) Grace period: 3-~~5 years

¢) Repayment period: 10 years
(4) Foreign Lxchange Rates Applied

The exchange rates used in the calculation of the price of imported materials are as

follows:
HUF/USS :  161.06 HUF/USS
HUE¥  : 138.86 HUF/100 ¥

Yer/USS @ 116.65 Yen/US$H

HUF rates against'foreign currencies are¢ Official Medium Rates quoted on January 2,
1997 'by _Naliohal Bank of Hungary, except Yen/US$ rate, which is quoted on January 6,
1997 by the Bank of Tokyo-Mitsubishi, Tokyo. In case goods and services arc initially
denominated in other foreign cursencies such as SFr, DM, they are arbitrated 1o be
USS-pﬁced based on the above Official Medium Rates.



)

(6)

923

Other Operation Cost

Same percentages as assumed in the economic analysis arc employed to fuel cost, O &

M cost, direct labor cost, and other operation cost.

Straight-line method is employed assuming that residual value is zero, and that durable

service life is same as the project life, which is 25 years for the New Unit and 15 year for

the Existing Facilities.

Benefits

Y

2)

Electricity Tariff

As detailed in Section 9.2.6, MVM purchases 100% of the electricity genétéled by
Borsod Power Station in accordance with the PPA. The ¢onfracted revenue is
composed of fixed sum portion such as capacity charge, contracted mining charge
and variable sumn portion such as fuel charge, start charge,

The purpose of the financial analysis is evaluate the amount or the level of profit
earncd through the investment for entire period life under ceriain conditions.

Therefore, a revenue which can be earned irrespective of “With Project” or

Without Project” must be excluded from the benefit of the project.

In this analysis an average cleclricity tariff is used. Thié tariff is calculated by
dividing total sales anount for a year paid by MVM by yéarly total g’enera‘lion
volume. Accarding to the dala obtained from the Power Station the scheduled tariff
for year 1997 was 17.1 HUF/kKWh against their gencration of 327GWh for the year.

But using scheduled revenue amount effective frofm the b_egimiing of April 1997
provided in Magyar Kozlony, 14.93 HUFAW is calculated and employed for this
analysis against the generation of 822 G\Wh/a.

Heat Energy Price

Also as détaited in Section 9.2.6, the power station has adopted the average heat

‘price, $97.79 HUF/G), for year 1997. This tariff is also employed s this analysis.

Profit and Loss Statement

Net operating profits after deduction of interests on borrowing and depreciation of the .

fixed asset are calculated on the same cash flow sheets in all cases.




92.4 Resudt of the Financial Anajysis

Financial indices of NPV, FIRR, and BAC ratio are calculated on the relevant cash flow.

NPV(thousand US$) | FIRR(%) |  BC ‘Table
‘Base Case 185,297.5 174 1.37 9.2.1

The FIRR at 17.4% is well over the interest rate (8.2%) applied to the borrowing fram
the financial institution and the target profit level which is cucrently set at 8.0% by
MVM. With all the indices calculated in consideration, the project is regarded as

financially feasible and attractive.

Sensitivity Analysis

925
The sensitivity of the proposed project is analyzed under the following conditions; the
resulis are summarized in Table 9.2.2~9.2.4.
- Construction cost increased by 10%
- Fuel cost increased by 10%
- Both construction cost and fuel cost increased by 10%
NPV(thousand US$) FIRR(%) - BC | Table
_Construction Cost 16% Up 160,631.6 157 | 1.3) | 9.2.2
Fuel Cost 10% Up 1629905 164 | 131 | 9.23
Construction Cost and Fuel _ . ‘
Cost 10% Up 138,324.6 147 | 125 Vo4
In addition to the analyses of the sensilivity to cost factors, sensitivity 'to revenue factors
are analyzed. The results are as'follows: .
NPV(thousand US$) | FIRR(%) BIC
_Electricity Tanff 10% Down 125,510.4 447 1 -1.25
Heat Enesgy Price 10% Down 176,938.8 17,1 136
Electricity Tariff and Heat ' .
Energy Price 10% Down 117,151.7 14.3 1.24°



FIRR in the case of electricity tasiff 10% down is 14.7%, which is the'same as that in the
case of 10 % up of both the construction cost and fuel cost.  This in_dicaieé that the

project is fairly sensitive to the change of the eléctricity tariff,

The break-even point of the electricily tatiff which balances the revenue and the cost
after deduction of interest and depreciation is 10.3 HUFAWh (0.06 US$AWh). This is
abéut T0% of 14.93 HUFAWh(0.09 US$4Wh), the tariff rate applied to _eSlimate the

" revenue from electricity salés in this analysis. Asthe revenué from heat energy sales has

been and will be quite stable, the project would be financially profitable until the
electricity tariff is reduced by more than 30%. Even in the case that the efectricily

tariff is reduced a little more than 20% from the adopled rate, the project could expect -

8% return at net operating profit.
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9.2.6

(N

(2)

Revenue Structure of Borsod Power Plant
Premises

MVM Rt. had taken practically sole responsibitity of generation and transmission ‘in

“Hungarian power sector till 1995, (98.6% of generation and 92.35% of transmission

in 1995 record.) As privatization of Hungarian power sector proceéds, 4 power stations

out of 7 owned and managed by MVM Rt, had been sold to privale sector by the end of

1996. ‘Fransmission still remains entirely in MVM's competency.

Huongarian government promulgated a new Basic law on energy sector, Law No.48 by
IKIM dated May 7, 1994, which became the basis of various measures and laws effected
to put energy related prices in fair market mechanism. - The IKIM Law (No.55/1996)
was promulgated on December 20, 1996 and made effective from January 1, 1997 as
general provisions on energy prices, which changed not dn!y energy prices in general
deasticatly, but also wholly changed the revenue structure of Hungarian power stations.
Another IKIM Law {No.26/1997) was issued on March 24, 1997 and was made effeéiive
from Aprit 1, 1997 to give another revision of encigy prices. This taw is the basis of

this financial analysis.

Detailed view and explanation of cureent revenue componcents of Borsod Power Station
is given in the sections to follow. It is summarized in a word that under the current
sevenue staucture, only a fraction is dependent on the facility operation, but the majority
is separate, al least for the coniracted term, from the volume of electricily sales to MVYM
Rt

Following sections are devoted to the analysis of the revenue structure of Borsod Power
Plant. Having faced with constraints that most of the data ate prepared-in Hongarian
language, a part of the analysis is based on the stated information provided by the staff

of the power station.
Revenue from Electricity Sales

As stated above, Hungarian power stations are connected to MVM Rt, through national

transmission network to sell their electricily based on the Power Purchase Agieement -

(PPA) with MVM Rt. Amount andfor unit price of each component of the revenue is
provided in the latest IKIM Law effective from April 1, 1997.  Note should taken that
the amount has been periodically reviewed ahd might be revised in the future. Based
on this law the unit electricity price, 14.93 HUFAW, is calculated, then multiplicd by



&

the generation volume of the new 150MW unil, the total sales amount is calculated. It
is shown below. Detailed explanation of each component is provided later in this

seclion.

Reveunie Components of Borsod Power Plant, aird its Tentative Calculation

The following amounts and unit prices have been decided based on the existing
facilities of the power station; as stated above they have been provided in the fatest 1IKIM
Law and made effective from Apiil 1, 1997,

(Fixed Amount Portion)

@ Capacity Charge Rate : 42.340 million HUF/MWi/year

@ Contracted Mining Capacily Charge : 2,313.0 million HUl/year

{Vatiable Amount Porlion)

@ Cold Start Charge : 0.086 million/stant
@ Pnergy Charge : 2.06 HUF&KWh

Tenlative calculation to estimate the total revenue and average electricity tariff for this

financial analysis is proceeded as foliows:
(Fixéd Amount Portion)

® Capacity Charge = capacity charge rate x condensing capacily tied up
= 42.340 MHUF/MW/year x 137.0 MW = 5,800.58 MHUF/ycar *'

'@ Contracted Mining Capacity Charge Rate

= 2,313.0 million HUF/year /66.3 MW *?= 34.886877 MuUFM\Wyear_

Contracted Mining Capacity Charge adjusted to new § SOMW CEBC unit **
= 34.886877 MHUF/MWfyear x 137 MW = 4,779.502 MHUF/year

(Variable Amount Potlion)

(® Cold Start Charge = cold start fee fale x number of start expected
= 0.086 million/stait x 5 timee/year = 2.06 MHUF/year

@ Energy Charge = encrgy fee rale x expected eleélricily production

= 2.06 HUIYkWh x 822 GWh 4 :II,'69'3.32 MHUF/year

Total Revenve = D + @ + @ + @ = 12,273.832 MUHUF/year
Averagé clectricity tariff = total revenue /fexpected electricily production
= 12,273.832 MHUF/year /822 GWh = 14.93 HUFXWh



(Note) *1:  While'generating ¢apacity of new unit with CFBC boilers is 150MW at
© generator end, the capacity is 137MW al sending end.

*2:  The generaling capacity of the existing facilities at sending end.

*3:  Contracted Mining Capacity Charge shoukd increase in proportion to

the increase of geherating capacily.

*4:  While annual generatton voluriie ‘of the euslmg fac:lltles is 327GWh;
pro;ected generatlon volume of the proposed new unit is 822 GWh.

The above composition is iflusteated mo're_cteariy by the followmg _fl‘gu‘re.

Revenue
! /

/ Enei'gy Char 4 @

Cold Stait Charge
Contracted Mnnng Capacity Ch'rrge@)

Capacily Charge @

Time

v

4,000 7,000
Figure 9.2.1 Revenue Structure from Electsicity Sales
“(3) Revenue from Heat Energy Sales

" The following Table 9.2.6 is built based on the record of heat energy sales of 1994~
1996 and forecast of 1997, the data collected from the power station.




Table 9.2.6 Sales Vofume of Heat Energy

l§98 ] 1995 : 1996 - 1997 {forecast)

Calorie (GI) | 10HUF | Heat (G)) | T0HUF [ fleat(QG)) | ICTUF | Ticat(Gh) | 10AUF
Sicam 29 bar 1980.157) 672914 1.831,380] 869,537  1.798.368] 1,02045¢  1.804.604 1,253,370
Stcam 15 bar IYNTE R ERTY KT T3.186 88,5600 47564 1issk{ 78,590
Steam 6 bar 13392 TRASS] TSRS 61941 220094~ 10983 215000, 146.2%i
Subtotal | 2149.906| 330411 2038334  S546sH 7,107,342 TA75849 2085100 1478161
Teat | . 623423 155854  6iS209 . 224761 633908 297,701  s9,i00] 336952
Toti 2;77_1.&9 §i6567 2653414 1,179,419 27250 TATS 35 3,720 TRY5.113

"The trends of sales volume and amount by bar of stcam heat covering four years are iHlustrated in

the following figures.

Calorie(GJ)
3.000.000

2,500,000 LT S S

R
2000000 |- T

1500000 |
500,000 A il

PR =HS e S agad i eetdiad

1ot 1995 fegs AL

Figure 9.2.2 Trend of Sales Volume of Heat Encrgy



Table 9.2.6  Sales Volume of HMeat Energy

]§9-l : . 1995 1996 . 1997 (forecasu

Calorie (G} ld’l{lir- Teat 1GHy | 10'HUF | Heat Gl | 1W0MUF | ticacGly T 10°HUF |

Steam 29 bor SNCTONTY] EESTITE IR MR, B AT RO R M M LRI
Sieam 15 bar FYNTT] BN ERYY M TFCT! R ENTT! N T X1 X7 I TR R TICEn
Steam 6 Bar U9l sl isiSR T TTEIST[ Tioesd] ionsn| 235000 196351
Svbtotal TAATI00| 720711 2038238 OsV 6y ZA07343| TiTTAN  2.045.00 TA78i6]
Tieat BN FIVTS] TR ETTRTT TS IS B TTATY BT RS R
Total LTII| 16,567 2RSS AV| TATOATY  ITH2%0| TATSss 3793 TR

The trends of sales volume and amount by bar of stcam heat covering four years are illustrated in

the following figures.

Pontin

: ‘} Calorie(GJ)

& 3,000,000 - |

%Mmm ﬁ: --- .:7 I b
, B o Steam 29 bari}

2,500,000 e
2+ - Steain 16 bar]

2000000 | TT——— ]

s - |- - ¥ ~ Steam 6 bar.
1,500,000 : o : %@#'éubitotéi \
1,000,000 v Heat

_______________________________ enmmemd Topa) _

500.000 . . ] M - .. oL d

o Eiimiimr ol T I T TS
1994 1995 1936 PRELT

Figure 9.2.2  Trend of Sales Volume of Heat Energy



10°HUF

2000000 [— -
1,500,000

1,000,000

500,000

Figure 9.2.3  Trend of Sales Amount of Heat Encrgy

The following conclusions of the above analyses are obtained; then the prcnﬁSes

necessary to carry oul the financial analysis of the project are intreduced.

" 1) The lowest sales volume of heat energy in total is 2,653 443GJ in 1995 and the
- highest is 2,771129G) in 1994. This tells that the sales volume has been quite
stable during the sur\’ey pcriod of four years, which is backed by the trends

- illusteated in figure 9.2.2.

{Premise adopted for the analysis]

As stated in Table 3.2.2 of Chapter 3 tolal volume of heat energy production in the
- project is assumed to be 2,780T]J.

2) The sales amount, on the conlrary, has been increasing with constant upward trend
as illustrated in figure 9.2.3. The lowest sales is 876,567 thousand HUF in 1994;
the highest is 1835,113 thousand HUF in 1997. The average rate of increase
during this period is 28%/year. '



10°HUfF
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1,500,000

1,000,000
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Figure 9.2.3  Trend of Sales Amount of Heat Energy

The following conclusions of the above analyses are obtained; then the premises

necessary to carry out the financial analysis of the project are introduced.

1} The lowest sales volume of heat energy in total is 2,653443GI in 1995 and the

2)

highest is 2,771,129G) in 1994, This tells that the sales volume has been quite
stable during the survey period of four years, which is backed by the trends

illustrated in figure 9.2.2.
{Premise adopted for the analysis)

As stated in Table 3.2.2 of Chapter 3 total volume of heat encrgy production in the

project is assumcd to be 2, 78077,

The sates amount, on the contrary, has been increasing with canstant upward trend
as illustrated i figure 9.2.3. The fowest sales is 876,567 thousand HUF in 1994;
the highest is 1,835,113 thousand HUF in 1997, The average rate of increase
during this period is 28%/year.

P
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[Premise adopted for the analysis]

Un_it:priéc_of heat energy is assumied to be 897.79HUFAS in this analysis, being
currently adopted from the beginiing of 1997, '

Supplement ---- Explanation on cach payment component of MVM based on PPA ----

Basis of the following explanation of each revenue comporient af a power station lies in
IKIM Decree S5/1996(X11.20), section §, clause 8, and seclion 8 supplément 2.

[Capacity Charge])

This charge might be called ** availability charge” because in the cssence the clement is
the fee paid by MVM to each power plant for the commitment of their availability of
each power generating plant.  The owner of cach plant, with a long term power
purchase agreeinent (PPA) concluded, can be sure of its yearly income. The owner
carns the capacity charge cach year after signing the PPA during the term of validity of

contract, irrespective of the operating hours performed by the plant.
[Contracted Mining Capacity Charge]

Whei a power slation mainlains coal mine like Borsod Power Station, MVM pays some

fixed amount as contracted mining capacity charge.
[Cold Start Charge])

A povwer station somelimes stops its operalton on their own reasons such as regular
maintenance, or at the request of MVM whose responsibility is to control national
generaling conditions.  For Borsod Power Station it has been 4 or § times a year.
Although cold start charge is a variable component, the revenue amount has been

almost constant.
[Energy Charge)

MVM pays for the purchase of fuel used for power gencration, which is indireetly

equivalent to rate of utilization.
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10.1

(1

Chapter 10~ Suggestions for Power Plant Development in Hungary
Coal Combustion Technology in Power Plants
Power Plants Development Plan in Hungary

The clectric power deinand in Hungary continually decreased during the period from
1989 to 1993 due to the industrial stagnation, but thereafter, it has been on the trend of
gradual increase.  While the total electric power consumption in 1995 was 36.5 TWh, it
is projected to increase to a range of 43.3 - 49.3 TWhin 2010, a considerable increase

even with the fowest growth of demand.

On the other hand, thermal power generalion facililies, which account for 74 % of the
Hungary’s present total power generation capacity of about 7400 MW, are mostly
superannuated with decreased efficiency, and are urged to be renewed since they are not
able to meet the environmental protection requitements comparable to those of EU

countries that are to be effected in 2005,

Through the national energy policy, coal mines in_\'i_cinily of p(nicr plants have been
managerially integrated into the power plants. Therefore, such power -plants are

obliged to use their own coal thereby contributing also to the regional employment

 stability, while implementing sufficient environmental protection measures. - Borsod

- Power Plant is one of such power plants.

+ Under. thccc c1rcums!ances MVM conduclcd & economic efﬁciency analysis of the -

- power plant developmenl scheme  for the pcnod 1998 - 2010 using the leasl cost

plannmg {LCP) method The candidates for type of power generauon uml fuel and

capacity by sites were selected as shown it 'I‘ab!e 10. 11,

The power generation units which were judged to be appropriate for construction as the

* result of ab_ove' analysis included 4 cogeneration units and 5 - 6 condensing unils of the

FBC type with 150 - 155 MW capacity. The new unit for Borsod Power Plant belongs
to the former. These units to be built i inexisting plant sites need to utilize low—qualnly

domestic coal, and satisfy the enwronmental protecuon reqmrements '

10-1



Table 10.1.1

Candidates of Power Plant Development

Hungarian Power Syslem provnded by MVM in March 1996.

Site Type of unit Fuel Units x MW | Totat Mw
1 | C.C. +cogeneration unit natural gas 4 x 10¢ 400
2 | C. C. + condensing unit natural gas 6x225 1,350
Existing EBC 4 conderising. tin €0;
- Plant Sites | 5 | Gas turbine {peak load) tight fuel oil 6x 155 930
| 6 | Oil fired large unit __heavy fuel oil 1 x 550 550
7 | PCF large unit coal 3 x 350 1,050
8 | Nuclear unit nuclear 2 x 630 - 1,260
| 9 ] Gas turbine with inert gas unit inert gas 1x80 80.
New Plant | 10 | Lignite-fired unit lignite 3 x 450 1,350
Sites 11 | PCF unit coa 3 x 550 1,650
12 | Nuclear unit nuclear 2 x 630 1,260
Source : The Economic Efficiency Analysis of the Long Terin Expansion Strategy of the

. The CFBC lechno!ogy selected by MVM in the prevmus feaczbnllty study for Bossod

o Power Plant is a variation of FBC lcchnology,and it has the followmg advantagcs from _

- the cnvnronmenla! view point:

.l).

2)

3)

Since desulfurizd(ion agen_!s:cir(':ulale‘within the combustion ‘chamber, the agent

utifization- ratio is high resulling in a high' removal efficiency of sulfur in. fuel _

* (above 90 %).

Because the combustion temperature is low at about 850 °C, generation' of NOx is

reduced.

The high combus(ioﬁ efficiency results in the reduction of fuel consumption.

Because of above advantages, the CFBC lechnology has bcen widely employed in lhe |

“world mcludmg Japan ‘where t bOllCl’b of 50 - 250 th capacmes are operated

However, there are only three cases of application of his technology to large-scale

power gcnerauon boiters of the capacily class at around 460 th, which is requlred in

aforementioned FBC power units in Hungary including Borséd Power Plant.

These are

one in the USA (499 th), one in Germany (400 th), and one in Francc (700 t/h),

10-2



In the present Stady, investigations were made on above three CFBC boilers coricerning
operational problems and their countermeasures.  As a ‘result, the following measures
were adopted in application of the CFBC technology in Borsod Power Plant where
brown coal having high ash content (35 - 45 %) and sulfur content {above 2 %) is to be

used:

1} To reduce the total ash content by mixing the brown coat and imporléd coal of low

ash content

2) To install external heat exchangers (EHE) of appropnate capac:ty correspondmg to

the amount of ash produced

3) To install high-accuracy automatic control system for oplimization of scparation,

circulation, and heat recovery of ash

4y To reduce the amount of ash generation by opumlzmg the amount of liniestone

) addmon

' With above measures, it is considered that the CEBC technotogy can be commonly

o 1pplied to aforementioned 150 MW class units being plan'néd in Hungﬁry,'s'ubjcct to

@

+ careful sludy of parllcular condmons of each power phnt mcludmg the quahly of

-+ domestic coal to be used.

" As a reference for sich study, consu:lerahons to bc given in lhe appllcallon of the CF BC
E technology dre suggested below based on thu m\.t,st:gatlons of the existing CEBC boilers

~made i in the present ‘_énludy_

‘Considerations for Applicéiion_ of the CFB Technqlog-yé

The S(ﬁdy Tf_:e_tm'conduclted investigations of the large-scalé CFB boilers in power planls

- operaled in the world. As mentioned above, there are three power plants using a CFB

boiler ﬁring relatively low-quality coal.  They are as follows:

1) Goldenbcrg Power Slauon (Germany)

' 2) Texas New Memco Thermai Power Pl'mt TNP-1 (USA)

3) Provcnce Gardannc Power Plant (Francc)

The resuits of the m\eshgahons of CFB boilers'in lhese power plants are de<cnbed in

detall in the Supporung Repon

t0-3



. The CEFB boiler at Gbldenber‘g Power Station (400 th) is of the BVT lype;aﬁd those at
‘INP-1 (499 th) and Proverice Power Plant (700 th) are of the Lurgi type.  The largest
difference between these (wo types is that external heat éxchangers (EHE) are provided
in the later. This chapter focuses on the problems of CFB at TNP-1 and Provence
Power Plant with the EHE. The findings froin these problems and studies for their
solutions can be reflected on planning new CFB boilers in Hungasy.

‘The commission of TNP-1 in U.S.A. was 1991. The operation of the CFB unit in

Provence Power Plant stasted in 1995, During this 4 year period, h';()‘.yever, the capacily
was increaéed frbm 499 to 700 th. Findings at TNP-1 were reflected to the CFB unit at -
Provence Power Plant; reducing number of plant outage during the first year operation.
As a result of many improvements made in the CEB design, the capability of the CFB
unil has increased to 700 th. Based on these examples, the following issues were
examined and proposed for planning application of the CFB technology to brown-coal-

firing power plants in Hungary.

1) Appropriate loading on the separation and recycle system or EHE system of ash

from the combustor

Reduce loading on scparation and recycle system or EHE system of ash from the
combustor to a similar level of the CFB unil at the Provence Power Plant that has
already been proven. - The ash yield of a 150 MW CFB unit should be reduced
from 80 th (brown coal used by 100 %) to 44 th by mixing local brown coal and

" import coal at a ratio of 1:1 in calorific value.
2) Quality of import coal

Import coal to be mixed must be of high quality with a catorific vatue of 25 Mlkg
- or morce, and 0.8-1.0% of sulfur content.

3) Liumestone feeder

" The findings from frequeni failure of limestone feeders in TNP-1 should be
" reflected to the new CFB boiless.

4) Heat load balance

Healihg_ toads of the superhealing and reheating done in the 511_perheatcr, the
reheater, the ash separator and recycle system or in the EHE system must be well-
balanced.
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5)

6)

Control of ash separator and recycle system or BHE System

~To achieve closc coopesation between the ash separator, the recyclé system, the BHE

system, the combustor, and the primary air fan, monitoring and automalic operation
controt of these components should be done by minutes or seconds using

coimputers,

‘Summary

A new technology devélops with the process of - solving various problems
encountered in :at_le’mpling scale-ups. It is suggested that the problems and
sohitions mentioned above be properly fed-back in planning, designing, and
o;icrajion of CEB boilers considered in Hungary for new coal-fired power units in

the existing power stations.
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10.2

10.2.1

(1)

Environmental Impact Study and Environmenital Protection Measures for Thermal

Power Plants

General Recommendation for Development of Thermat Power Plants
Survey of Environmental Impact of Thermal Power Plant Projects

To prepare an environmenta} impact statement of thermal power plant, environmental
condilions, including air qualily, water quality, and natural environment, in the propesed
plant site and its surrounding drea are surveyed, this is referred to as the Eavironmental

Survey.

Then, taking account of the contents of the power plant project; the results of the
environment survey; and the characteristics of the area, environinental .proteclion
measures are worked out which will deal with air pollutant, such as sulfur oxides, and
thermal effluent.  With these measures in mind, poténlial impacts of the projéct on the
environmental are assessed dispersion forecast calculations, wind tunne! tests, and

thermal effluent dispession model experinients.

Furthermore, an environmenfal monitoring plan follow-up surveys of air and marine

environments after the power plant goes into service,

A flow diagram of the assessment process of the potential environmental impacts of the

thermat power plant project is shown in Figure 10.2.1.

[ Drawing up the power plant praject |

[ Carrying out the environmentat survey ]

Formulating environmental protection measures

Making an environmental impact assessnient

I Working out an environmental iuoniloring plan

[M"Making an overall assessment of the project

Figure 10.2.1 A flow Diagram - of the Assessment Process of the Polential

Environmental Impacts of the Thermal Power Plant Project
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(2)

(3)

(4)

Clarifying Outline of Power Plant Project

It is necessaty to clarify the site, facitity and construction, etc. as the outline of the

power plant projéct, The items are as follows:

- Gencrﬂting Capacity

- Date to be commissioned

= Kind of fuel

;- Annual fuel consumption

- Sitearea

- . Air ; exhaost gas vcldme, stack hc’ight. SO,. NOx, Dust

- Water’; Quantity of cooling water, methiod and temperature difference of intake and
discharge, qUanlitj of general effluent

- - Noise and vibration ; boiler, turbine, generator, transformer, draft, air compressor,
coal elevator, pulverizer

- Soil

- Groundwater

Environmental Survey

The iteins of a survey identify the existing natural and social conditions at the propbsed
plant site and its surrounding area, covering a wide variety of subjects such as air

quality, water quality, and fauna and flora.

Thé findings of the environmental survey are compiled in a report called “ Current

Environmental Conditions”, which is wsed as the basic data for formulating

cavironmental protection measures to deal with air pollutants and thermal cfﬂuem as

well as for making an assessment of polenuai environmental impacis.
Environmental survey items are shown in Table 10.2.1.
Environmental Protection Measures

Taking into consideration the conltents of the pover plant project, the results of the

~environmental survey and the characteristics of the propesed plant site environmental

proteclion measures with regard 1o matters, that are prajected to have a significant

impact on the envitonment are formulated so as to preserve natural and social

- environments.

Major items of environmental protection and the majors are summarized in
Table 10.2.2.
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Table 10.2.1 Environmental Suivey ltems
_ Ttem - - Descriplion Scope
| Airquality | Sulfur oxides, nitrogen oxides, suspended particulate matter | Within radius of 30 km
Water quality | Water temperature (horizontal and vertical distribution, Area in front of water

changes near waler intake and outlet), pH, COD or BOD, DO, | intake and whére
S8, transparency, N, P, others tempetature of thermal

. efftuent increases

Quality of CODor BOD ignition loss, parhcle size dls(nbutlon iolal by 1 °C.
sediment | | sulfidé, others

Soil pollution

Present state of pOIIu'!ion

Power plan! premises and

-} constraction sﬂe

Noise and

Momming, afiernoon, evening and ni ghl (aﬂernc:-on and ni ghl Plant site boundary and s
vibration = | only for vibration) envitonhs
Grouhd Present state of subsidence When underground waler is
. subsidence _ o taken
Offensive odor || Présent state of offensive odor (ammonia concentralion) Plant sité boundary
Meteorology ' | Weather, wind direction, wind velocity, tcmpcralurc. humidity | 10 - 30 years’ obsérvation -
_ (General) | and precipitation at meteorological station
i Surace) Wind direction, wind velocity. a!mosphenc iempurature, Moié tha‘i'llml'f":.;‘éar's """""
humidity, sunshine péicentage, cloud amount or radiation observation
....................................... balance and atmospheric stability e et e i bt en
{(Upper air) Wind direction, wind velocity, !empcralurc lcmpcralure lapse Up to 1,500 melers in
and pressure pattern midair
Topography and | Altitude above sea level, slopns geological compesition, Plant site aid the
geology . | formations, rack composition, soil, geological features, ete. | surrcundings
Inland water Mountain torrent, groundwater, fresh water intake river, lakes

and marshes

Intérnational |
convention for
cnvironmental:

Washington convention, convention on blologlcal divensity,
convenlion for the protection of the world cultural and natural
heritage, Ramsar convention, etc.

Plant site and the
surroundings

protection L .
Nature Natural parks, nature conservation aseas, wild life sanctuaries,
~ conservalion | conservation forests, fishery resources protection waters, spa
' areas, elc, . .
Ilora Existing flora, major communities and s0il, degree of nature | Within radivs of 30 km
: and ecological importance, rare plants, potential natural flora. '
‘Animals Land animals, aquati¢c animals, rare animal
Natural Natural landscapes, Landscapes al major tourist resorts or Plant site and the
landscapes, ele. | roads. surroundings

Local community

Geographical location, population, industrial activities.

Traflic and public

Traffic condition, state of publie facilities.

facilities
[~ Landuse . | State of land use, land use plans. -
Water system | Condition of fresh-watet fishery, state of water utilization,
utilization . ]
Culturc and | Cultural properties, recreational facilitics.
recreation | _
Other Matters which are specific to the area concemned and to which

particatar consideration should be given with regard to
environmental protection.
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“Table 10.2.2  Major Items of Environmental Protection and the Measures

. Ttem . _ - Measures
Mecasures against air L. Measures against sulfur dioxides :
pollution _ Low-sulfur fuel, FGD, desulfurization in combustion chamber

2. Measures against nitrogen oxides

Combiistion improvemeénts {low NOx bumer, (wo-stage
“combustion, EGR), Auc gas denitrizer, denitrification in

combustion chamber

3. Measures against soot and dust
EP, mechanical dust collector

4. Measures against dust or coarse particulate

_ Windbreak net,” wates sprinkler, - planting, dust collection in
gatlery

5. Improvement of smoke and soot dispersion effect

Tall stacks, cenlralized smoke stacks

Installation of ceoling tower

Taking water from deep sea (curtain wall)

Condenscr bypassing {mixed dilution discharge)

Discharge in deep water

Discharge in survey layer

Installation of integraled ligiid-waste Ireatment facility

Laying impermeable shect at the bottoin of at coal ash

disposal ground and installation treatment facility for the

leachate

3. Recycling of treated wastewater for sprinkling, ele.

. Suppression within buildng, introduction of low-noise, low-

‘Measures against thermal
effluent

Measures against waler
contamination

it Kl s

Measures against noise

and vibration vibration equipment, installation of soundprool watls and
mufilées

2. Isolation of premises from boundary
Meastires for 1. Minimization of area for Mora change, afforestation
conservation of life 2. Protection of precious organisms
Measures for 1. Atiention to configuration, arrangement and celor scheme of
preservation of buildings, ctc.
landscapes 2. Landscaping and afforusialmn

‘1) Measures against air pollution

In order to hald down environmental loads to as low a level as possible, positive
environmental protection through such measures as the increased use of low-sulfur
fuels and natural gas, the improvement of combustion and the development of

desulfurization and denitrification technologies should be introduced.
a) Measures taken in the field of fuels

To reduce emissions of suffur oxides, nitrogen oxides and soot and dust from
thermal power plants, efforts should be made toward the increased use of quality
fuets, such as low-sulfur, low-nitrogen fuel and crude oil and coal, and natural
gas (NG) that does not contain sulfur or soot and dust. The use of these
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quality fuels is giving stimulus to fuel diversification, contributing a lot to the

enhanced cnergy security of our country.
b) Measures taken with cegard to equipment

In addition to the above mentioned measures a), the following measures are
taken with regard to equipment used at the site to lower emissions of air

pollutants from thermal power plants.

- Measures against sulfur oxides - :
Sulfur oxides can be removed by installation of FGD or by fluidized bed
boilers which enables desulfurization in combustion chamber.

- Me'asurcs against nitrogen oxides

Prodiiction- of nitrogen oxides can be decreased by improvements in

combustion methods which enables to suppress Thermal-NOx (boilers ; two-
stage combustion, EGR and low-NOx buiner, gas turbine ; preheated and
mixed fuel combustion) arid by the installation of deniteification equipment
(8ry type SCR method, dry type activated carbon method,  and
denitrification in combustion chamber).

Table 10.2.3 shows the concentrations of NOx emissions freated by the methods
mentioned above.

Table 10.2.3 ~ Nitrogen Oxide Reducing Options and Resultant Concenteations (ppm)
Gas-fired P.P.| Qil-fired P.P, | Coal-Tired P.P.J.
EGR + two-stage combustion _ o 55-110 95-180 300-350
EGR # two-stage combustion + low-NOx burner 40-100 " 85-180° 160-300 ;
EGR + twe-stage combustion + low-NOx bumes 40 50-85 - -
+ denitrification in combustion chamber , : j
EGR + two-stage combustion + low-NOx bumer 10-20 20-30 60
+S8CRmethod

- Measures against soot and dust .
For soot and duSl,_high—performance equipment capable of collecling more
than 80 percent of unburnt carbon from fuel or crude oil-ficed units and

more than 99 percent of fly ash from coal-fueled plants should be used.

- Measures against particutate _ :
In the case of coal-fired power plants, some measures should be taken (o

prevent the dispersion of pasticulate produced from coal storage yards and
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2)

- 3)

4)

‘in coal wnloading, transfes and héndting proccsscs._ \\indbreak nets, trée
'planling,and domed or gabled indoor coal storage facilities are adopted for
this purpose depending on where coal storage yards are to be located. When
space available for coal sloragé is limited, a dome or silo will be used
because of the large storage capacity per unit area. These also help prevent

the scattering of particulate.

Measures against thermial effluent

: Discharging thermal effluent is Iikeiy to cause changes in the habitats of aguatic life

“and hence adverse effects on fishery and the measures should be taken. Closed

system cooling ' tower does not diSCh'arg.c- the thermal efflient due to the
recirculation and recycle. In the design process of plant condensers and cooling
water intake and dischatge facilitics, a set of measures befitting the geographical

:coﬁditibns of plant sites should be taken to reduce the impact of thermal effluent on

the surrounding sea areca to the lowest possible level, such as restricting the
difference between the temperature of the water taken in and that of the wates
released or slowing down the flow speed of water taken in and discharged.
Measures employed include taking in deep sea water (wilh curtain wall and sea
bottom water intake pipes) to prevent a rise in waler temperatures due to the thermal
elfluent released and to prevent adverse effects on fish eggs and larvae taken in with
the water ; condenser bypassing (ﬁ)ixcd'dilulion discharge); and discharging

thermal effluent in the water to reduce its dispersion range.
Measures against water pollution

Effluent from a power plant is p._roper'ly treated before it is released into the water
systém s0 as to prevent pollution of the water area. Plant effluent is trealed in an
integrated wastewater treatment facility; domestic sewage treated in a purifying tank;
and leachate from am ash dumping ground scliled and neutralized before being
discharged into the water. Turbid rainwater during construction and after plant
start-up is setiled in a sedimentation basin and the resultant supernatant ° is

discharged into the water.

‘Measures for landscape preservation, afforestation, etc.

In a power plant project, consideration should be given to preservélion of natural
landscapes and afforestation be conducted.  Atlention to the configuration,
arrangcnient and color scheme of buildings is needed, Efforts minimize the area

of land (o be altered and the lumbering range also needs to be made.  Green belts
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shotild be established around the prcﬁlises. facitities and along a main road, where
chicfly trées of native species are planted. ' It is also important to open grEéns, a
playing ground and other environmental facilities to focal inhabitants, thus helping

1o build closer relations between the utility and the local comniunity.
Measures for waste disposal

Wastes produced from - a power planl mclude sludge gene;ah,d in Ihe effluent

treatment facility, coal and fuel oil ash produced as a result of coal and fuel oil

'fornbu'shon;- desulfunzatlon plaster as' a by-product from desulfurization

'eqmpmem and organisnis altached to cooling water channels. In order not to

cduse soil and groundwa!er pollution, the appropnate mamgemen! for the treatmemt

and disposal or the utilization of proper dealer, depending on the properties, ‘is

nceded. Désulfurization plaster is fully used to make plaster boards; coal ashes are -

partially used as cement material; and other wastes are disposed of undes ground.

Environmental Impact Assessmert

Taking into consideration - the contents of the project, the current dgate of the

environment, and measures to be taken for envirommental conservation, potential

impacts of those items likely to have significant influences on the environment are

estimated and assessed.

1)

2)

Air pollutant dispersion forecasting with simulation model

Ground concentrations of sulfur oxides and other air pollutants after the start-up of
a power plant are forecast and estimatcd through dispersion forecasting calculations,
Effccts of topography on dispersion of smoke and soot are assessed through wind
tunnel tesls.

‘Thermal effiuent dispersion forecasting with simulation model

Dispersion ferecasting calculations and  hydrodynamic model eéxperiments are

performed to forecast how far thermal efftuent might be dispersed.

" {Distribution of water temperature increases at depths of | meter and 2 melers

respeclively)
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(6)

10.2.2

(1)

Environmental Monitoring

"To observe air pollutant emissions, differences in intake and outlet temperatures of

'coolin'g watee; and general effluent, etc. after startup of a power plant, a plan is drawn

up for monitoring concentrations of sulfur oxidés; nitrogen oxides; SPM etc. ; ambient
air concentration; water temperature; and marine life and others. The findings of this
survey are used to confirm the appropriateness of the environmental impact assessinent

and to heck that plant operations have limited pact on the environment.

An example of environniental moniloring at thérmal power plant is shown in Table

10.2.4.

Table 10.2.4 An Example of Environmental Monitoring at Thermial Power Plant

ftem : : Contents

| Air quality Regular monitoring of sulfur oxides, nilrogen oxidesand SPM |
Mecteorological | Continuous observalion

| conditions S L o

Water qualily - | Castinuous measurement of water tempe raturs at the intake and discharge

Wa!crquahty {pH, COD or BOD, DO, §S, transparency, N, P, others)
Sediments (COD, ignition loss, parlicle size distiibution, total sulfide, others)

Noise Measurement at the border of power plant sile once a year

Vibralion ‘Measurement at the bonder of power plant sitc onceayear
Rives ‘Observation of hydrolog:cai regimne

Aquatic fauna Suivey of aquatic life, bentos, cgg and larvee of aquatic organisms, planklon,
and {lota eic. every season

Recommendation for Developiment of Therimal Power Plants in Hungary

The past industrial development in HU'ngary lacked considerations for environmental

protection as in the case of other advanced countries which expericnced serious

environmental pollution in the past. The industrialization under the socialisli:c'.éystgm :

affected the environment heavily and resulted in the present environmental pollution.
In consideralion of such circumstances, the following are suggested, proposed, or

recommended concerning the development of electeic power in Hungary.

Thermal powcr plants in Hungary have many common problems. Thercfore, the
following suggestions and recommendations are largely ‘applicable to Borsod Power

Plant as well,
Observation of Regulations and Standards

The Hﬁngarian Government intends to enforce new emission standards for air pollutants
from Ist Janvary, 2005.  In'urbanized areas, it may be difficult to observe the ambient
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air quality standards even in the case power plants lake adequate environniental

protection measures to meet the emission standards; unless appropriale measures are

taken at other sources including residences.” The following measures are suggested in

order 1o satisly environmental standards such as of $02. - The target yeat should be set

for 2005, of a proper year for each development progeam.

1)

4)

For stationary air pollution sources, guidance and control are strengthened so as to
observe the new emission standards. '

The degree of contribution by coal-fired “home heali_ng to air pollution is high. At '
present, changing the fuel for home hcatih‘g from coal to naturalgas is in pr;ig_ress.
Compared to the amount of coal used’ duting 1992-1993 when the JICA's air -
pollution control study for the Sajo Valley area was conductéd, it may be reduced to
a half by 2_(}05. However, to satisly thé environmental standards, further promotion

-of gasification is required.

In many cases, coal fired power plants are located in the neighborhoed of industrial
zones. In general, there are many waste storage aceas, and even illegal durping
sites. For the treatment and disposition of wastes, guidances should be given to
observe the environmental protection regutations laid down in various ordinances

and to reinforce the control of illegal dumping.

Protection of the envirenment during the construction period and protection of the
working environment tend to be neglected,  The persons concerned should observe
the regwlations and standards applicable to the work environment. Supervisory

bodies shoutd also give thorough guidances.

Conisiderations for Environmental Survey

1) General consideration

In Hungary, there are many places with marvelous nature to be protected, including
the national parks and the areas designated by international environmental
protection treaties. However, in some of indusirial zones, urban areas and tourism
areas, man-made ‘environmental pollution has become prevalent. 'In'some places,
the problem is serious,

Air pollution is significant during heating seasons. In residential areas, home
heating is substantially contributing to the pollution. In urban areas, automobile
enissions are added, and in the neighborhood of industrial zones, emissions from
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2)

factories ate added. Combined with meieor'ological conditions that give rise to the

formation of ground-fevel inversion layers, the air pollution becomes serious.

In industcial zones and adjacent areas, there are factories and related residences.

Thus, poluters can be also sufferess of poltution.

Ariother feature is that wastes have to be either landfilled or dumped into rivers

except the cases of reuse.

When planning development of power plants in Hungary, it is important to know
exaét!y the present conditions of natural and social environments of the aréas which
may be affected, based on the understanding of above-mentioned features of

Hungary.
Considerations in environmental measurements

There are many excellent environmental engineers in' Hungary, but the function of
data cross-checking is not sufficient. The term * environmental measurement” not
oﬁly aims to judge whether the environment is conforming to the applicable
standards but also aims to examine the background of the measurement results and
to analyze them comprehenlysive. In this way, “ envifonmiental measurement’”

forms the foundations for promoting environmental protection.

In the “ environmental measurement,” the following considerations are required.
a) To establish accurate measurement system

If tneasurement is inaccurate, the standards themselves become meaningless.
‘Measurements should be done in accordance with the official methods in
principle, but suitable application technologies are required depending on the

nature of samples:
b) Efforts of analysts to improve accuracy

Analysts tend to maintain that good instruments produce correct resuls. But
any analysis or measuremenlt involves errors. Therefore, it is propo'scdl to
establish a system where data are cross-checked between analysts or d@nalytical
instititions to confirm their technical levels. If any problem occurs, the cause
should be scarched, and  analysts should altempt to improve techniques _
constantly.  Only with these efforts, it is possible to maximize the benefit of the

capacily and characteristics of measuring instruments,
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c) Public participation

For improving and protecting the environment, widespread participation’ and
cooperation of local residents, in addition to those of power plants, are
indispensable.  Also for this purpose, disclosure of data, whether convenient or

not for respective parties, is important.
d) Representativily of samples

‘For stiting up sampling spots, it is n_eceSséry to consider about what areas are to
be represented by the spots. In some cases, sampling ertors can be far larger
than analytical errors. In addition, simultancity and continuity of sampting

should be taken into consideration. -

Environmental Protection Measures at Power Plants

The following measures are recommended in power plants in Hungary for securing

environmental protection,

1)

2}

For preventing the groundwater pollution by coal ash, various techniques can be
considered in power plants, including the thick shidge te.'chnique and the
impermeable sheet technique, etc. According to the information from power
plants, they intend to apply the thick sludge technique only for preventing

groundwater pollution. Ewen though _salisfaciory results have been obtained using

qualily coal with less ash content, it is not guaranteed that similar results can be-

obtained for domestic coal of low qualily. It is unnecessary to take excessive
measures [or preventing: groundwater pollution, but it is necessary to prove in

advance thal the thick sludge technique is capable of preventing the groundwater

: polluﬁon.' The use of the water treatment plant effhicat containing salts is not

reconimendable at this stage.

The recovery of environemtnal degradation requires a large cost and a considerable
time in general. For removing the source of trouble in the future, safer and more
reliable measures should be taken instead of the measures with insufficient

verification.

The development of power plants contributes to the regional development. On the
other hand, it affects the environment considerably together with other plants and
factories. When considering the cnvird_nmem for the future, it is recommended not

only to avoid or reduce negative environmental impacts, but also (o create semi-
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(5)

natural environments and to consider the landscape. For example, creation of a
new cnvironment in place of a enviconmental resoutrce lost by the development can

be also regarded as a positive measure of environmental protection.

4) Hg and As contents in Hungarian coal are high. Compared to imporied coal, the
content per calorific value is niich larger. Most of Hg scatters in a vapour form,
and As remaining in ash sesults in groundwater pollution. This fact, should be

~ taken into consideration for planning environmental protection mecasures.
5) Consideration for downwash

If emission gas from a stack is subjected to downwash by the influence of buildings,
a high concentration of the gas may occur at the ground level near the stack. It is
recommended to examine the possibility of and the prevention measures for the

downwash when planning constriction of a power plant.

Environmental Impact Prediction and Asséssment

When developing a power plant, it is necessary to predict and assess impacts on the
environment, and provide for measures to avoid or reduce such impacts in relation to

the target of the environmental protection.

Various methods are available for predicting and assessing the impacts. It is necessary
to adopt methods that enable objective assessment under natural and social conditions
of the areas concerned. The same are applicable to the selup of parameters used for

prediction models.

Theré are cases in Hungary where sufficient environmental considerations were not

taken for indusirial development including power plant construction.

In conducting environmental impact surveys, it is recommended to invite local residents
and specialisls for parlicipation, as many as possible, to take account of their opinions.
This will bring about satisfactory results for both entreprenenrs and local residents in

the future.
Environmental Monitoring

In general, the purposes of environmental monitoring include: to judge necessily of
emergency measures, 1o 'compare the actual data wilh the applicable environmenlta
standards, to judge the effect of the measures taken, and to utilize the data for
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- management of the environment. For maximizing monitoring - functions at power

‘plants in Hunigary, the following are recommended.

1) At present, the control of sources and the environmental monitofing are undertaken

separatcly by Regional Eavironimental Prolection Inspectorates and Regional
Institutes of National Public Health Services. It is proposed that above two
functions be integrated through close coopération of the two administrative bodies,

so that necessary actions can be taken promptly. -

2) It is proposed to prepare manuals and draw up programs for the operation and

maintenance of measuring instruments,

3) Itis proposed (0 secure the budget for e::virﬁnmeh(al monitoring with high priority.

Environmental Management System in Power Plants

In Hungary, privatization of state-owned enterprises including eleclric power companies

and gas companies has been promoted. In power planis in general, .rcsp'onsible staff is

assigned for cach field of environment, boilers, power géneration and waler production,
cte..  Recently privatized power plants, such as Borsod Power Plant, seem to have
certain confusions in environmental management system. In some cases, the

environmental contro} system is not fully functioning.

As an example for the system, il is suggested lo organize an Environmentat
Management Committee headed by the plant manager or the manager in charge of
environment. Under this, subcommittees for fields such as environment, energy saving
and disaster prevention may be placed. Fach subcommitee proposes implementation
of measures within its field in charge. It is desirable thal each ‘subcommittee is
participated by many sections concerned.  The subjects 10- be dealt with the

environmental management committee generatly include the foﬂowing:

1) Protectton and improvement of the environment through alt activities.
2) Energy sawing, and reduction and control of emissions and wastes -

3) Development and application of environmental protection technologics
4) 'lﬂnergcncy mMeasures

5) Clarification of the persons in charge and defing lhelr reSponﬂb;llty
6) Cooperation with Jocal socnety
7) Bavironmental education and enhghtenmem of employees

8) Regular monitoring of the environment and emission sources
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10.3

(D

(2

 Possibilities of Financial and Technical Cooperation on the Officiat Basis

Possibilily of Japanese Assistance for the Hungacian Power Scctor

Former centrally planned economies including Hungary have been pushing forward the

“scenario of transition of their economy to market-oriented by reducing the role of

public sector on one hand, and introducing private initiatives as much as possible in
their cconomic activities on the other, At the same time, itcespective of economic
system and situation, both developed and developing countries, private padicipafion in
many economic infrastructure utilizing private funds, and technology and know-how

has been aclively and progressively pursued récénlly.

‘While economic development through private initiatives should be in principle advanced

in concerted effort of the government and private sector of each country, Japanesc

government has selectively extended assistance, when requested by the government
andfor private sector of the project country, and when the assistance is considered really

contributive and indispensable to the project.

Bilateral Japanese official assistance to Hungary, who is a inember of OFCD, should be
selectively provided, in addition 1o multilateral assistance provided by international
financing institution like EBRD and World Bank. Means and schemes which might be

considered possible for Japanese financial assistance and cooperation by institution

- including Export -Import Bank of Ja'pan are illustrated in Figure 10.3.1.

Al parties concerned in Hungarian power sector should revicw the possible means and
schemes of Japanese financial cooperation for consultation with | development

consultants and institutions.
JICA

Major portion of Japanese bilateral grants is undertaken by the Japan International
Cooperation Agency(JICA). JICA’s program in environmental séctor is summarized

as follows:

1) assistancé in-project formulation by dispatching JICA’s own administrative’ staff,

expert and/or preliminary study team;

2) implementation of various development study (ex. mastec plan, feasibility study,

after-care study, inclusive of various recommendations);
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3) intellectual assistance through transfer of specialized knowledge and technology

through various means and occasions;

4) JICA’s Expert Dispatch Program aited at transfer and dissemination of technical
knowledge and skilts most suited to the needs of the country and the project

{aggregated nuinber of people dispatced: 28);

5) training of qualified personne] and future leaders for technicat cooperation through
© various training programs in Japan and in third 'counlry (aggregated number of

people trained: 527).
OECF Loan

In iargeling at environmental protéction and improvement, there might be a possibility
that an already privatized power station is involved as one of implementing parlies or
end-borrowers of a sub-project consistin g of a comprehensive project which s
financially assis!ed'by OECE, Hungarian government’ s guarantee is & prerequisite for
receiving OECF loan since the loan isin principle contracted between the governments
of both sides. Terms and conditions of the loan is currently 4.0% as interest, 25 years

of loan period with 7 years of grace period. They are pesiodically reviewed.

In power seclor generalion appears to have better possibility as a fecipient sector of
OECF loan than transmission and distribution in enviconmental proteclion projecl. A
privatized power Station might become an end-borrower of a comprehensive project for
improving regional environment which is financially assisted by OECF {oan under two- - '

slep-loan scheme,

EXIM Japan

The purpose of the activities of the Export-Import Bank of Japan (EXIM) is to facilitate
Japan’ s economic interchange with foreign countries through providing their financial
services available. It should be noted that extending financial cooperation toward other
countries to help a 'recipicnt country promote her economy is included as one of the
bank’s objectives.  Backed by EXIM's financial cddperatibn a project may' be
facititated with less project risks like political sisk, and reduced financial cost, Excepl

“untied toan program, EXIM's service is usually more conveniently and timely available

than QECE loan since the bank does not require a government guarantee for their loans

and other services.
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In addition to their loan facility, guarameé_fﬁcility to private financial institations in

Japan ate available to private infrastructure project.

Specific BXIM programs available to infrastructure and environmental projects are as

follows:
1) Buyer credit to finance the purchase of Japanese goods and services.

2) - Overseas investment loan to' be extended to Japanese corp’oralibn, or foreign
government or foreign banks for equily participation in or loans to cbrpér'alio'n in

which a Japanese corporation has an ¢quity. share.

3) Guarantee to private financial institutions in Japan for their financing to foréign

enlity,

4) Untied loan to be extended to forcign government and institutions for high priority
projects dnd economic restrucluring  progeams in foreign countriés on condition

of government’ s guarantee to BXIM. _

5) Project finance extended to infrastructure project undertaken by Japanese

corporations,

These programs are illustrated in Figure 10.3.2.
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1. Buyer Credit

EXIM Bank - n

co-finance

Japanese Private Bank (s) J

. r
' o _ export of good and sesrvices : .
Japanese Exporter 1 Foreign corporation to

implement the project

. payment

2, Overseas Invesgment Loan

EXIM Bank - |
- - ] co-finance

Japanese Private Bank (s) —-—J

Y

equity parlicipati n
Japanese Investor (s) » P PREEPERENL ™ Foreign governmont or
- i _ institution, ete.
- dividend paynient
3. Guarantee
EXIM Bank guarantee

Y

Japanese Private Bank (s)
| direct loan

r
Foreign entity to

implenient the project
4. Untied Loan
EXIM Bank . Fopaig!l government . | ] _Foreign entity to .
or institution, ete. implement the project

Figure 10.3.2 EXIM Bank’s Facilities for Infrastructural Project Implemented by Private Sector -
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