6.1

Chapter 6 - Environmental Assessment and Environmental Protection Measures

Summary

{1) Present Environmental Conditions

i)

2)

Ambient air

(a) With emission from Borsod Power Plant, SO2 exceeds the environmentat criteria.

(b) The sitvation of air pollution has not been improved sincé 1993 when the air

pollution conlr'oizsi:udy by JICA was conducted in Sajo valley area.

Groundwater

" (a) The groundwater pollution by Borsod Power Plant is limited lo ions and arsenic

{As) contaminations. The As concentration is high only necar the sludge

storage.

(b) Yearly changes in the quality of the groundwater around the wells for water
supply show decrease in NO3 and NH4', and increase in conductivity, CF and
Na'. The pil values is decreasing.  SO4” values vary depending on the wells.

" (c) High concentrations of ions including SO+ and Cl- are found in Borsodszirak

VA. Further deterioration in the quality of water in the future may occur.

River water

(a) The water gualily of Sajo river has been rapidly improved from the serious
contamination in the past. - The concentrations of the both heavy melals and
ions are low. The water quality of Bodva river is better than that of Sajo river .

{b) No scrious contamination is found in the sediment of Sajo river.

{c) As and ions concentrations in Holt-Szuha River are affected by leachaie from .

the sludge storagé areas.

(d) In Sajo River, the problem of thérmal efferent from the cooling system is

evident.



4) Soil

(a) Heavy metal contaminations in soil are found around the waste dumping and
storage sites. Heavy metal potlution by Borsod Power Plant is limited to As

contamination.

(b) In the floodplain of Sajo river, the concentrations of heavy metals are high,

affected by the previous industrial pollution of Sajo river.

(c) At several points near Borsod Pawcr Plani, the As concentration in soil exceeds

the limit value specified in the soil and groundwater protection regulation.
5} Natural environment

(a) Due to sociat and cconomic activities, many of natural plants and animals in this

area have disappeared.

(b) Species sensitive to environmental pellution have disappeared, and precious

species can bie ne longer found in this area.
(¢) Aquatic life in Sajo diver are 'graduall'y recovering.

(d) Ewissions from Borsod Power Plant and other sources are affecting national

parks and nature conservalion areas,
- (2) ¢ Bnvironmental Impact Assessment
1) Ambient air

" {a) According to the short-terin {30 minutes) prediction, even though the emission
standards to be enforced on January 1, 2005 are met by Borsod Power Plant, the
“ 802 concentration will exceed the environmental quality standards for protected
areas 11 (400 i’ or 150 ppb) in some cases, if domestic coal or mixed coal

with imported coal is used,

©.(b) i\cco'rding to the prediction of the heating reason average pollutant

concentrations, SO2 concentration will exceed the environmental standard for

protected areas 1 (70 pghn’ o} 26 ppb) in large dreas even when the planned

protection measures are taken in the Power Plant. * The NOx concentrations will
meet the slandard for protected areas I (100 pgdn® or 52 ppb). Por SOy, it is
necessary (0 take measures for other sources than Borsod Power Plant.

S



" {c) The results of dov.m#ash analysi.s suggest that the height of newly constructed

chimneys should bé 130 m.

(d) Stagnation modeling analyses were made for the case where a CF8C boiler is
used for the new 150 MW unit and the existing boilers are converted to the
natural gas firing type. The contribution of Borsod Power Plant to the SO2
concentration at the maxinmum point is 32 ppb under the fult load operation.
The contribution is substantially reduced from the present. The maximum 30-
minute SO2 concentration satisfies the standard for protected arcas ] (400pghn’
o'r_IISO ppb), but the background concenteation itself exceeds the standard for
protdctcd areas I {250 jig/iiy’ or 94 ppb).

2) Groundwater

(a) Actual flow velocity of groundwater is 0.42 miday. It will take about 40 years
for the whole presently contaminated water to move to the source wells of water

supply in Borsodszirak VA,

(b) Itis estimated to take about 50 years for the groundwater quality to recover to
conform the protection criteria for drinking water even though complete

measures for preventing the groundwater arc put into practice.
3) Soil

(a) It is important to take measures for preventing new contamination from
occusring. Except for several sites with high concenlration, there is no practical -
mieasures for clean-up. The sitvation will improve gradually over the yeats by -

natural remedialion process.

(b) The. remediation of high concentration siles helps' the rccovery of the

groundwaler quality.
4) Natiral environment

() It is necessary to take measures for creating betles environment as well as

environmental protection measures.

(b) A large amount of waste from Borsod Power Plant shall be treated not to

damage the natural environment.



(3)

Environimental Protection Measures

)

2)

" For protecting environment, the following measures are recommended.

Ambicnt air

(a) To apply the CFBC technology to the boiler of the new unit and to convert the
existing boilers to the natural gas firing type.

(b) The height of the stack originally planned to be 125 m should be changed to

130 m to prevent the down wash phentomenon.

(c) For preventing coal ash scattering from sludge storage, soil cowverage and

planting are proposed.
Groundwater and soil

(a) For sludge handling, a thick sludge transport system where sludge is transported
through pipes should be used. Sladge should be stored inside impermeable
sheets for preventing groundwater conlamination, (The use of thick sludge

transpoil system only can nol prevent groundwater contamination.)

(b) The wastewater from the deminalitation plant is temporarily stored, after
neutealization, in reservoirs with impermeable sheeis and discharged with other
effluent, The study team recommends a discharge system where waste !iquids
are:discharged according to the conditions of Sajo river and the semrége

_ system,

~* (c) Strict control of iHegal waste dumping

.

River water

Closed cooling water system should be employed to minimize the effect of thermal

" effluent.

4)

Vegelation

{a) The above measures for air, groundwater, soil and river water should be strictly
implemented.

(b) It is recommended to construct wetland beiween Holt-Szuha River and the

sludge storage area to create semi-natural vegetation.




(4}

5) :Environmen!al prhtec(ion dufing conslruction
ta) Prevention of water pollution m Sajo River caused by consfruction works
- {b) Observation.of the rules and regutations applicable in Hungary
Environmental Monitoring Plan
Bavironment monitoring should be performed as follows.
I} Environment monitoring during construction

Environmental impacts of the construction should be properly monitored in

conformity with the present rules and regulations in order to minimize the impacts,
2} Envitonment monitoring after commissioning

{a) Flue gas monitoring

(b) Ambient air pollutant concentration moniloring

(c) Establishment of a continuous monitoring network by combining (a) and (b)
above )

(d) Groundwater monitoring

(e) Periodical monitoring of wastewater, noise, and traffic volume



6.2

(1

Environmehtal'Qualily Standards and Fanission Standards

Various cnvironmental standards are established in Hungary. In regards to the
emission standards of exhaust gas, the new standards will take effects on January 1,
2005. '

The outling of major environment aid emission slandards are as follows.

 Ambicnt Air Quatity

Emission Limit Values in Hungary is shown in Tables 6.2.1 and 6.2.2.  Environmental

standard of ambient dir quafily is shown in Table 6.2.3.

Table 6.2.1 Proposed Emission Standards concerning New Fiﬁng Equipment Operated

with Solid Fuel

Tnput heat Load : Py, (MWe)

Air Pollutant | Emission Limit Value ~_ (mg/m’)"?
= 15-100 MW | 100-500 MW |- >500 MW
| Solid Material 190 __50 50
Cco 250 - _ 250 . 250
NOx _ 600 ™ 4000 400
| {giveninNO,) ) L - _ .
SO, and SO; = 2000 2400-4xP, 400
_{given in SO,) . . B ]
" Chlorides i 200 100 - - 100
(given in HC1) =
- Fluorides | 30 15 ‘ 15

Notes: -

“ () Incase of domestic lignite maximum 300 mg/m® (calorific value: <7000k} kg 1700 kealfkg),

200 mg/m? for fluidized bed combustion.
(2} . In case of firing domestic coal 2,000 mg/m?, or at least 60 % Desvlphurating efficiency
(3) Limil value except for the following conditions is obtained by interpolating interval between
the value for [15-100 MW] and that for [>500 MW]
« In case of firing domestic brown coal and lignite, at least 90% desulphurating efficiency.
- » In case of firing imported coal maximum 400 mg/m’,
-+ In case of Eluidized Bod Combustion Boiler using domestic coal, at least 85% dosulphurating
cfficiency.

" Concentration given in sg/m? refer to by smoke-gas with 6% Oz conltent at a nomal state (273 °K,
- 101.3 kPa)




Table 6.2.2  Proposed Emission Standards for New Firing Fquipment Operated
with Gaseous Fuel _
' Input heat Load: Pa (MWih)

Air Pollutant Emission Limit Value (mg/m’)
>ISMW
Solid Material 5
CcOo 100
Nox 200
{given in NO2)
SO2 and SO3 15
: (gi\‘én in S_Oz).

Note: Concenlmation given in mg/m? refer (o dry smoke-gas with 3% Q2 Centent at nonnal state
{273X,101.3kPa).

Table 6.2.3  Standard of Ambicnt Air Quality in Hungary

| Air Pollutant Concentration (mg/m”) [((ppm 20C))
Specially Protected Protected
Protecied Area Areal Area Il
SO2 | |
- Annual average 0.030 [0.011] | 0.070 (0.026] | 0.100 {0.038]
- 24-hours average 0.100 [0.038] | 0.150 [0.056] | 0.300 (0.113]
- 30-minutes value | 0.150 [0.056] | 0.250 [0.094] | 0.400 [0.150)
NO2 : _ i S
- Annual average '} 0030 [0.016] | 0.070 [0.037] | 0.120 [0.063)
- 24-hours average '} 0070 [0.037] | 0085 [0.044] | 0.150 [0.078]
D - 30-minutes value | 0085 [0.044] | 0.100 {0.052) | 0.200 [0.105)
NOx _ ' :
- Annual average 0.030 [0.016] 0.100 {0.052} 6.150 [0.078]
- 24-hours average 0.070 [0.037] | 0.150 {0.078} | ©0.200 {0.105)
- 30-minutes value 0.085 [0.044] | 0.200 [0.105} | 0.400 {0.209]
SPM _ : o
- Annual average 0.030 0.050 10160
- 24-hours average 0.060 | 0.100 | 0.200
- 30-minutes value 0.100 .| 0.200 0.300
Dust i o
- Monthly total(g/m’/30days) 12 16 21
- Annual total(g/m’/year) 100 120 ' 150.




" (2)  Soil, Groundwater and Dr.inking'_Walcr

Soil ‘and groundwater quality criteria arc shown in Table 6.2.4. Limit Vahies for
B Toxicological Substances in Drinking Water is shown in Tables 6.2.5 and 6.2.6.

Table 6.2.4  Soil and Groundwater Quality Criteria

: . (unit : mg/ke)

Pacaricter | A B Cy | €, | C; |Prohibited

_ i ' , ~Material |
Chromium | 3¢ 100 |- 150 | 400 | 800 N

Copper | 30 | 100 | 200 | 300 | 400 | 712
Zing 100 | 250 | 500 | 1000 | 2000 ] T2

__ Arscnic 10 }. 15 | 30 | 40 | 60 | T2
[ Cadmiym | 05 - 1 2 3 10 Tl

| Meremy (005105 | 1 3 10 Tl
Lcad 25 | 70 | 100 | 500 | 600 T2

Table 6.2.5  Drinking Water Standard (Toxic Substances)

" Paramcter it Limit Values

: Adequate | Tolerable
Specific electric conductivity | ¢ s/em 1350 - 1600
pH ‘ _ pH 70~80 | 68~83
_Total dissolved substance mg/l 1000 1200
Sulphate mg/l 200 300
iron’ nig/] 0.2 - 03
Copper mp/i 0.2 1.0
Zing ' mg/l 0.2 1.0
Natrivm : mg/l 200
Arsenic e g/l 50
Total mercury gl _ 1
Cadmium gl 5
Total Chromium 1 gfl 50
Lead r gl 50 |
Table 6.2.6  Drinking Water Standards for Groundwater
Parameter Unit Adequate " Tolerable
COD _ mgfl 25 - 35
Chlorides - mg/l - 80 100
Ammonium mgA 0.1 02
Nitrite mg/l ' 0.1 - 03
Nitrale mgdl 20 ‘ 40 |




6.3

(1)

Present Environimental Conditions

Geographical Background and Oiher Conditions

)

2)

3)

4)

5}

6)

Study Area

Borsod Power Plant is located in one of the major industrial areas, but there are
densely populated housing areas nearby. This study area has been developed until
today without sufficient éonsider_alion' for the environmental protection.

Figuie 6.3.1 shows the land use in central Sajo valley at present.
Geological conditions

The foundations in this area consist of the cumulus deposits in the Carboniferous
period and the Tridssic period. ‘The Sajo valley is formed at both side of Sajo river
with a widih of 3 to 6 km and with a length of 35 to 40 k.

Rivers

The Saje river, the most important river in this area, is originated in Slovakia.
Borsod Power Plant is located at a distance of 81 kin from its origin. Power plants

used the water from Sajo river and Bodva river.
Soil

On the flood-plain of Sajo river, typical flood soil can be observed. ~ The soil in this
area has medium to low productivity and substantially high water capabityj The

water-bearing layer is of gravel.
Land Use

A quarter of this area is used for housing or industries, a half is cultivated and

remaining quarter is forests or semi-natural grass fields.

Industries

- The industries in Sajo valley have been developed over several centuries due to the

. niineral resources and favorable -geographical conditions. Heavy industries

including chemical, metallurgic, mining industries and power generation form the

cofe of the industrial structure in this area.



000 05 T=IN

j SOUCRIIE) 33[] PUE]

vose JoLnsnpey T3
ToE MRS T
TIT SUSPIEE AQQOT “PATATIWA “PIUAQ g L

Si5330] [RAR[TY m

5)15000] suenpios(l B

S50} Aqsng ‘seddais Aepaeiog B

soome paperdo BB B

SISHI0] TERAN[TE JO TIESTUM WpTeioa ‘Srrused
. pe mmopSy £

Spy

e,

=25t

sqdedoond e £q payesrny .
Y Ko -0feg reusy) 303 yo detx osn pae
WMM‘]’!WI;&EHWM, e AR e

10



R T I A A T TR TR AN S B

+

R R Y

LN S UOPING AGYOL IR

SIRUCT TUNITY g

SISAL0] MNORPIAN] i 1

182107 AQstg snddogs Qepuendy g b
i SEAIE DAlPDRIA(T ME C
DL SIA0] MLAL]IE JO SIUBEUST SPUE[AM CKAMINE

pueteImratAy = oI

SSI0eR ) 95 PUT ]

10



MAAOGALL yoas ) Pt

IR

~
-~
-
bl

e

o

1iH ..,:?,l. TEAZuO Y L o BTN FTIS




(2)

3

D

8)

9)

Around Borsod Power Plant, there is no specifically designated area including

nature conscrvation arca.

There is neither precious species nor endemic animal in this area. At present,

environmental destruction is in progress.

Near Borsod Power Plant, there are water purification plants, Borsodszirak I and A,

that use the ground water as the source.

10) Environmental pollution concerning the air, soil, ground water and plants has been

observed.

Meteorology

The yearly average precipitation, temperature and humidity are about 650 mm, 8~9_‘C

and 70~75% respectively. The prevailing ‘winds which have an cffect on direction of

pollutant dispersion are NNW, NW~N and SSE~S§.: ll'.l‘ winter, the temperatire

* inversion layer is formed and fog is observed frequently,

Air Pollution Analysis

1y

¥ .

O_ﬁtlinc of analysis

~ Air pollution analysis is performed twice, in autumn and winter.  The existing air

pollution data were collected and reviewed. Heavy melal contents of suspended
particufate matter (SPM) and falling dust are also analyzed. Figure 6.3.2 shows
locations of automatic ambient air qua_lity measdrin'g stations and sampling points

of falling dust analysis. .
Result of analysis

(a) An example of the chronological transition of the autontatic measurement data
is shown in Figore 6.3.3. _l( shows that SO2 values exceed air quality standard
value under the influence of Borsod Power Plant emission.

(b) ;The air qualily standard for SO2 is shown in Table 6.3.1. The summary of
automatically measurement results of SOz is shown in Tables 6.3.2 and 6.3.3.
- The resulis show hat the maximum value of 30 minutes average exceeds the air

quatity standard value at every monitoring station in each year.

6-11
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(c) Ambient air pollution level is high in winter due 1o meteorological condition as

well as houschold heating.

(d) No noticeable improvement has been found in the air poliution by SO2 NO,
NO2, NOx since the JICA mastet plan survey for Sajo valley area.

(e) High concentration of arsenic in falling dust is cansed by high level emission
from Borsod Power Plant.

Table 6.3.1  Ambient Air Quality Standard of SO2

. unit : ppb -
" Protected Area 1 Protected Area Il
: an {J2, 13, EC2, EC3)
30 minutes average 94 150
24 hours average 56 113
Annual average ' - 26 : o © 33

Table 6.3.2 Summafy of Measured Results of SOz (30 Minutes Average)

' ; : _ . unit : ppb
Protected Arca SR I _ B
Station 1 )2 13 EC2 " EC3.
_ 98% 36l . 108 © 94 '
1993 {  Max . 0] 7
©f{May - DCC) The Number of Dats| B 10937 - _
S 98% 4 132 .95 S 112 15
1994 | Max 500):
- | The Number of Dataf
‘ 98%
1995 | Max
- - 1Thé Numiber of Data|
98%
1996 Max
| (Jan - Nov) [1he Nurer of Data
ol 98%
All Max 1E 0}
* [ihe Nuniber of Data 522020 34047] 20471

| : exceeding ambient air quality standard




(4)

.2}

Groundwater and Surface Water Analysis

1) o_uui'ne of énalySis -

The locahon of sampling pomts for ground and surface ‘water are shown in

‘Flgure 6.3. 4.

" <A total of 74 samples (61 ground water samples from monitoring wells, 12 surface
water samples, 1 sediment sample of Sajo river) were collected at the same time for

analyses of heavy metal, ions, efc..

‘studied. Collected existing data were also used for analysis,

Result of ahalysis'

Table 6.3.3  Summary of Measured Resulis of SO2 (24 Hour Average)
it : ppb
Protected Area 1 It :
Station i} )2 13 EC2 EC3
] 98%
1993 Max
(May - Deg} | The Number of Data
B 98% :
1994 Max H:
The Numiber of Data 313 168 186
98% 34 64 47
1995 - Max 48 90 87
The Nurmber of Data 14 353 157 312 357
98% ' ' 45
1996 - Max 55
{Jan - Nov) | The Number of Data o262
98% _ 46
AR Max 87
The Numbzr of Bata - 471 1127 743 805

: exceeding ambient air quality standard

In addition, hydrod)’uamlcs of groundwal-.r Wis

- (a) The conlour lines of ‘ground water level are shown in hgure 6.3, 5

: ground water level shows that ground water F!ows from North-West to Soulh
" East.

water source, Borsodszirak IIA requires further study. ‘Groundwater level and

 lines of equal water fevel are seasonally or yearly variable.

6-15

The impact of the sludge storage and 01her disposal sites on the service
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(b) Figure 6.3.6 shows equal concentration lines of As in ground water.

)

i)

As is the only heavy metals contaminant discharged from Borsod Powes
Plant which may harm human health. High concentration of As is
observed around sludge storage and waste water reservoir. For water
supply, ions, pH values and electric conductivity are causing problems at
present rather than heavy metals.

Concerning the contamination by ions, high concentration appears around
the pond of standby slotage place and coal washing sludge, and the
abandoned waste storage of Borsodchem Co.. Several other spois also
show high concentcation depending on the type of contaminants. This

suggesls the existence of many waste dumping sites.

(c) Overall trend of water quality in the observation wells No.l-No.6 at

Borsodszirak VA is simmarized as follows:

v)

SO4* : Level has declined in recent years.
Cl' - : Level has increased since 1985,
NO3 : Level has shown wide fluctuation.

NH4' : Level used to show wide fluctuation. Level has drasticaily
declined since 1989, prabably due to the use of fertilizer in the

farrning land.

“pH  : Level has been declined.

(d) Figures 6.3.7 shows an example of SO+* disteibution in surface water.

i)

- Concerning surface water, the concentration of SO47, dissolved solids and

electric conductivity is high in ceal ash sludge storage area and the waste
water reservoir.  On the other hand, high concentration of CI' and NO3 is
observed in the waste water reservoir. This high concentration water
causes the potlution of ground water. High concentration of SO+ ‘and

 NH4* was found in the side drains tocated near sludge storage.

i)

Although arsenic is hardly detected in the waste reservoir, it is necessary o
pay attention to the followings.

¢ The ground water in the arca of the nearest standby sludge storage is
polluted with As.

6-18
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+  High concentration of As was found in the side drains located along

the coal washing studge storage.
(5) Quality of River Water

The Sajo river sunning through the tract of Kazincbarcika was extreniely pollated with
heavy metals and organic matter in the past, where aqualic life dicd out completely to
such an extend that river was called a civer of death. The water quality has been
improved in recent years due to recognition of importance of enviconmental protection,
stagriant industrial activities in the river basin and the closing of the pulp plants in

Slovakia. This enables aquatic life to recover.
The present condition of the rivers is as follows.

i g
: (a) Concerning the quality of water in Sajo river and Bodva river, the concentration
of both heavy metals and ions is low. High concentration has not been

detected.

{b) The bottom sediment of the Sajo river which was 'polluted. with heavy metals in
the past has been substantially improved. As a resuli, the improvement of the
bottom sediment quality has contributed remarkably to the improvement of the

- water quality.

| {¢) Holt-Szuha river which flows ncar sluage storage is still polluted bs' Asand ions

due to the leachate from sludge storage.
(6) Changes of Water Temperature in Sajo River

‘% Although the quality of water in the Sajo river has been improved, the problemn of
‘discharge of heated cooling water is still present.  Especially in summer when the water

level is low, the water temperature in Sajo river rises from 25 °Cto 33 °C.
(7} Soil Contamination Analysis
1) Outline of analysis

There is concern about heavy metal contamination such as As due 1o flue dust from
the Borsod Power Plants and dust from the sludge storage. lllegal disposal of waste
and industrial waste disposal sites of the other companies, cause the confamination

of soil and ground water.



Samples are taken al 22 points in antumn and winter. Result of the analysis was
used to evaluate the data from JICA master plan study in 1994. The samples for

heavy metal analysis were prepared by the following three methods.

2M-acid extraction
Water extraction

- = Acid decomposition
2) Result of analysis

(2} An example {A$) of heavy metal (As, Cd, Hg, Pv) analysis results using 2M-acid

extraction method is shown in Figure 6.3.8.

1)  As shows high concentration near the Borsod Power Plant, but the other
heavy metals including Cd4, Hg, Pb, Zn, show low concentration.
‘Therefore, the soil pollutant deriving from Borsod Power Plant is limited to
As,

it} ' The lot 8-12 where Cd, Pb, Zn, etc. show high concentration is positioned
" on the flood plain of Sajo river. The lot $-12 seems to be affected by the

industrial pollulibn in Sajo river occurred in the past.

. "(b) The result of water extraction method heavy metal analysis shows that only
' sampling points have high As content are near Borsod Power Plant.

() The result of acid decomposition method heavy metal analysis shows that As

© “content of several samples taken near Borsod Power Plant exceeded criteria

values.  But other samples do not show high heavy metal contents,
{d) Evaluation of cxislin’g data

Distribution maps of heavy inetal contantinalion in the soif, which vses acid
decompesition method heavy metal analysis, are prepared based on the data
from the Survey of Environniental Pollution in the Sajo Valley Area {Regional
Environmental Center for Central and Eastern Furope (1994)].  Arsenic

~ distribution is shown in Figure 6.3.9.

i) Lewvel of Ascéntamination was relatively high (S_mgkg) in Kazincbarcika
and Mucsony. Only the s.ample taken from the dumping site such as

shudge storage had an extremely high level of As contamination.



lueid Jomog posiog Jo mmEnc_uoh:m a2y w mo_ﬂasmm :o.m U1 JO SIURAUOD SY  §CGBIMBIY.

Vil gt

3, : — -
000SY: L

Smuds ‘drund rom
- ymod Surdures

" sumor & posors
~ JuomDpIS

" Kempes

PROY zizz

wep

Joalq

ToAH

et U

DISEA [OTTENEOD
DISTM. [VITISNDAT
TaLeq =

e

Qo -

AR

-
-
-

o0ty

8
-g ;
£
&
E3

(105 ip 3y/8us 5) JoH Mowr T :Aq ZIqUEDLI HOI0I 10PYT .
[3dT/ LY M0 POSIOY ) j0 woraa o1 1 spduus 108 9Y3 Jo MU0 Sy

SIEAEIZS

'] ll

AN I [ERNY : : PR, TN

6-23



TIZSPOIOR o>/

&

=
a3

TESTERPET

el
L)

>

40

——————

Tos Aap SW/BH v) | COTH/CONH *

ATOSIUN-

1 AQ JQRIDEIIND JUIILOI TEIDIA]
\.mmm\uﬂﬂm A3m07 postog Y3 30 aoIgar Iy ut saydir

¥S {10894 O SHUDIUOY sy %

.

A

0005v- 1
Zouds “duwmd “Tom
mmod Burdumes
‘sotmdn pesojo 42
eSO
T ARMIEL e

4

6-24



i)

iii)

iv)

A'ccording to the distribution of Hg contamination, the poliution source is

most likely Kazincbarcika.

Ca, Pb and other heavy metal contamination is derived from industrial

waste dumping and indusirial activities other than Borsod Power Plant.

“This supports the result of this study.

Comparing the above data with the data measurcd by the study team, the
study team dala indicate Cd content tower, and As, Cu and Zn content
higher while indicating Hg Mn and Pb content nearly equal. These
differences may be caused by difference in analytical methods. It is

necessary to take into account these tendencies.



(8) Flora, Précious Specics and Endemic Animals

)

2)

Outline of survey

For the evatuation of influence of Borsod Power Plant on natural environment,
changes frem the past and present environmental sitvation were surveyed in the

central part of Sajo valley. Necessary actions to recover and create nature from the

‘viewpoint of nature protection are proposed.

The survey was based on the field exploration, data collection, hearing - and

discussions with local specialists.
Influence of Borsod Power Plant on natural enviromient

The past, present and future influence of Barsod Power Plant on the natural

environment in the area including vegetation are estimated as follows.
(a) Consiruction of Borsod Power Plant

For constructing this Plant, extensive farming land, flood plains along the Sajo

river and shrubs were destroyed.
(b) Inside and outside coal ash storage areas

Inside coat ash storage areas were mainly farming land and wet land. Outside
coal ash storage aceas were the farming land along Szuha rivér which had rapid
" flow before the plant construction. The installation of coal ash storage has had

- serious effects on the vegetation in the vicinity.

: (c) Coal mining

The brown coal consumed in Borsod Power Plant has been furnished from the
mines located in the same area. The steip mining of the brown coal seriously
destroyed the vegelation,

(d) Air pollution

Bossod Power Plant, one of the most serious sources of air poliution in these
areas, has seriously destroyed the vegeltation so far. Until the beginning of the
cighties, there were no electric dust collectors installed in the Plant and annual
discharge of particulate matter and SOz was 40,000-60,000 tons and 50,000-
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60,000 tons rcé;pec_ti\;'ely. Although the discliarges has decreased to 1,000-
2,00_0 tons and about 40,000 tons respeclively, it still has bad effects on

environmeit.
{e) Influence on Sajo river

The dam was constructed in the Sajo river for cooling water intake. Heated
cooling water at a temperature of 30-40 °C is returned to the Sajo river, which is
seriously affecting aguatic plants and animals especially when river flow is

small.
() Outside sludge storage

The leachale containing As, SOa*, NH¢', etc. flows into the Sajo river through
(5 Holt-Szuha river. It affects the vegetation along Holt-Szuha river.

3) Present condition of planls

(a) Figure 6.3.10 shows the habilats of remaining plants around Borsod Power
Plant. This shows the seriousness of the environmental destruction by the

" development.
{b) Endemic plants and animals in this area have almost disappearcd.
4) Present condition of animals

{a) As a result of the destruction of the animal habilats the viliages and industrial
areas located in the valley can be called a ba}rén land from zoological point of

(% - | view.

(b) The species susceptible to environmental pollution have disappeared and

precious species can be no longer observed in these areas.

{¢) The land animals visually observed by the study team ate mammals (foxes and
rabbits), amphibians and some species of birds. In Hungary, all these ‘species

“including insects are under the protection of the law. .

(d) Sajo river became * a river of death” in the past by violent industrial poliution
and the aquatic life almost disappeared. However, the quality of water has been
improved since the beginning of the nineties, and the aquatic life is recovered

gradually.
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(9

{0

(1

5) Influence on nature protection areas

There are two national parks, ‘(wenly protection areas and hundred nature
conservation areas within the 25 km radius from Borsod Power Plant, but no arca

around the Plant is under special protection.

Together with other sources, emission of Borsod Power Plant is affecting Aggtelek

National Park, Bukk National Park and naturé conservation arcas.

Noise

The noise fevels measured in the vicinity of Borsod Power Plant meet applicable
environmental standards. Northern Huhgarian Supervisory  Authority - of
Environmental Protection laid down the allowable timits of the noise originated from
Borsod Power Plant by the law No. 16.632-2/1993. The noise levels and allowable

limits in relation to the buildings concerned are as follows.

. Measuring pofnt IR Noise level{dB) | Limit va!ue(dB)
L ' day night | day night
“The house of power plant’s guard | oaa 5 42’ 57 47 .
‘The power plant's ¢mployce lodgings | 46 45 55 45
“The refoimatory L ' | 45 | 44 55 | 4s
Vibration

Any polluuon caused by the wbralton from Borsod Power Planl has nol been n,pomd

'- Vlbrauon is expccted during conslrucuon “orks .

Air 'Pollution Sources

1) Stationary sources

. Based on the d:scharge of air pollutants from the stahonary sources located wlthm a
20 km'radius from Borsod Powe; Plant, lhe I‘ollowmgs are obsen ul
(2) SO2 emission from Borsod PoWei Plant com’pri;és'% % of tola} SOz emission
from stationary sources. 4

(b) Comparing annual discharges in 1993 and 1995, the discharges of both SO2
and NOx from Borsod Power Plant increased.  Particularly, the increase of NOx



2)

3

.'4)

is remarkable. On the other hand, the trends in other sources show that $02
was on the same level, and NOx decreased.  However, by examining the dala,

the study teai eslimated that both SO2 and NOx emissions remained on the

same levels,

Autoniobiles

(a) For the traffic on the nalio_nal roads, the number of (rucks decreased from 1990

to 1995, but the total volume of traffic remained in the same level,

(b) Concerning the number of automobiles tegistered, the number of automobiles

with larger emission factors decreased and that with smaller emission factors

increased. The total number of automobiles registered is increasing.

(c) Dieselization of sinall-sized automobiles is in rapid progress in recent years.

‘The tetal discharge from automobiles remains in the same level.
Non-point sources

Non-point sources include domestic heating, small point sources and traffic on

nariow streets.

(a) Cas is replacing solid fuels as a domestic heating fuel.

(b) It is estimated that the present discharge of SO2 and NOx emitted froin smali-
scale siationary sources and traffic on narrow streets remains same compared to
that in 1993,

Emissions from the Borsod Power Plants

Emission analysis was carried out twice during ambient air quality analysis. In

~ addition, special pollutants in the Fallen dust and gascous Hg and As in the flue gas

© were studied.

{a) Comparison of the result of this cmission analysis and data in 1993 shows that
volume and level of emission from each boiler are almost same in both study.

{b) Most of Hg in the flue gés turned into fume, so Hg content of the dusl is Jow.

Contrary to Hg, most of As is contained in the dust. Gaseous As is negligible.

() Lewels of chlorides and fluorides were sufficiently lovier than the emission

standard (Hel £ 200 mg/m’, F < 30 mg/m’).

() The As contents of EF flyash was several tinies higher than' that of slug or

ccononiizer flyash.



6.4

Initial Environmental Examinaiton

The study team collected and reviewed past environmental éxamination results for the

- study of the influences of the proposed project on the environment.

With additional exsting data and the result of on-sitc surveys, environmental impacts of

the proposed project were carefully studied.

The important environmentat items for the initial environmental examinaiton (IEE) are
shown in Table 6.4.1,



Table6.4.1 lmpo'rtént Environmieatal Items Selected in IEE (1/2)

Iten of

Cause

Present

Cautions

. IUOWUOJIALD [RITORN

.| Grouad of detision
environment situation, affect ?
on environment E%
snd assessment u
Sociat Reconstruction of § Accepled due to The power plant was Take niecessary
condition a power plant the locationinan .| - _| constructed in designaled | consideration
industrial area X -} induslrial area in edrer forthe
' stage, and the influence on . influences on
the sociat coridition is - the traflic
negligibly small, « during
: . : - consiniction

Precious | Gas extrausted Affected by It is not said that special

species from flues atmospheric spocies of inherent animals .

and polivtion X | are preseat in the

inherent rieighborkood

animals _ .

Flora Gas exhausted Affected. Soil and ground water Also take care
from flues or Countermeasures | A | polluted by thermal of National
shudge storage should be taken efflucit, As and ions Parks
places . -

Pollution § Sludge storage Pollution is in R is necessary to prevent Take into

of ground | places of wasle progress in the influence on the tap consideration the

water water reservoirs | ground water O | water sources and wells used by the

agricultural land residents & well
as other sources of
: potlution

Changes Water from Sajo Plants iiﬂ'ng The influence will not

in flow River is used as alangside the disappear unless necessary -

and levels | coolant river aré being A | counteimeasures are

in water affected taken.lt is absolutely

areas required to take necessary

] counternmeasures

Changes River plants are

in water Ditto aflected by A | Ditte -

temtperatu- thermal efltuent

te in water

areas _ _ _

Air | Gas exhausted Obvious influence It is necessary to propose | Fume mercury

poltution” | from flues Studge | of As, 50z, Nox | O | the countenmeasures to shotld be slso
storage places and SPM on the avoid the influence on the | taken into

environment environment consideration

Water Water leaking Causing water Dreinage from rainwater piping

pollution | from fainwater pollution in Sajo roust be partially improved -
piping or sludge | River but light £ ] Leakage of water can be solvid
sorage places by greparing sludge storage

places




Tablc6.4.l Inl\poﬁént Environmental Items Sefected in IEE (2/2)

Iten of Cause Present Ground of declsion Cautions
environment situation, affect g
on ¢nvironment 5:
and ass¢ssment o
Soit Ashes splashing | Some areas are 7 It is necessary 10 propose Take into
pollution. {influssand | pollutedby As the countermeasures bo | consideration
sludge storage prevent the pollution the pollution
places O by the heavy
metals {rom the
sources other
than those from
: power stations
Z | Noise Noise causéd by | Present néise docs It is possible to lake the The noise
g facilities and not excoed the countermeasures to prevent | arising when
E. works in during Fimit X | the occurrence of noises boilers are
%. construction blown off must
g _ . be re-examined
g Vibration [ Vibration cause = | Ditto It is possible to take the The occurrente of
ad by facilities and countermeasures to prevent | vibration must be
works in during X | the occwrrence of avoided in
constriction vibrations. particolar diring
. construction
Odor Coinbustion of Bad smell caused It is unnecessary to take '
coal - by the power plant | X | any counteimcasure -
has not invited
any serious
problem

Note: O Detailed survey of environmental influences and propasal of countermeasures are necessary.

A His nacessary o examine the measures iaken for nitigating the influences on the eaviforment.

X Ttis necessary to take these facts into consideration but the effect on the envirenment is neglighly stnall,




6.5 Environmental Impact Assessment

(1) Ambient Air Quality

The

foltowing four predictions and analyses were made.

Prediction of short-term conpcentration using plume mode} (Pre-analysis)

Prediction of long-term average concentration of SOz using a simulation modet

© Analysis of down-wash

Modeting of stagnation {(at calm and stagnated high concentration)

‘Prediction of short-term concentration using plume model

)
Effects on SOz and Nox conceniration of ambient air on down wind ground-level
from Borsod Power Plant were predicted with plume model according to the
_condition of emission and the weather.: 30 minutes average was used as evalvaliori
time. Other emission sources are ignored in this prediction..
Figure 6.5.1 shows the attenuation of SOz and NOx coricéntration on the down wind
principal axis according to the fuel type and the operation conditions of the plant in
Table 6.5.1.
- Table 6.5.1 Emission Conditions from Borsod Power Plant on Calculation for Prediction
Case Boiler - New " Existing 4 Boilers
Condition - {150 MW) (H=125 m) {H=101 m)
1 Full Operalion S0,=400 mg/m® Domestic Coal
2 Full Operation §0,=400 mg/m* _ __ Mixture Coal
3 Full Opcration ~ $0,=400 mg/m’ 0il
4 75 % Operation Desulfurization 83 % Mixture Coal
5 75 % Operation $O,=400 mg/m’ Mixture Coal
6 75 % Operation 80, =400 mg/mv’ 0il
7 75 % Operation $0,=400 mg/n’ Gas

"From the results of calculation, the cases that ambient air quality exceeds the

Environmental Protection Standards 1 are as follows.

Environmental Protection Standards 1l (vatue in 30 minutes)

SO
NOx

0.40 mg/n®
0.20 mg/m’
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‘Figure 6.5.1 Attenuation of SO, and NOx Concentration on Principal Axis by Fuel Kind -
(Atmospheric Stability: A)
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2)

<80:>
a)  Atmospheric stability A, wind speed | nvs : case 1,2,4
b}  Atmospheric stability B, wind speed 1 m/s : c_aée i
<NOx>

‘The concentration of NOX is 0.116 ttghn’ with the almosphei'ic stability A and wind

speed of 1 nvs, which does not exceed the environmental protection standaids.

As mientioned above, emission standards of SO2 applicable to cach type of fuels can’

be satisficd, bul ambient air quality fails to satisfy the environmental protection

standards in some cases. As the background concentration is added actual

concentration becomes higher.  Fromi the viewpoint of environmental protection, it

js insufficient only to satisfy the emission standards required for the Borsod Power

Plant. Further reduction of emission is required.
Prediction of long-lerm average concentration using a simulation model

Prediction is based on the model used in “ Study on an Integrated Ais Poltution
Conlrol Plan for Sajo Valley Area (M/P Study) between 1992 and 1994”. The
same conditions in the above study are used for prediction besides conditions of

Borsod Power Plant operation.

The simulation of SOz concentration in winter under the conditions below is shown

- in Figure 6.5.2.

- Newboiler: 75 % load, CFBC -
- Existing boiler: - fuel = natural gas

The simutation of Nox concentration in winter under the conditions below is shown
in Figure 6.5.3.

. New boiler: 100 % load, CFBC

- BExisting boiler:  fuel = domestic coal

~ Ait quality environmental standards for the yearly a\:rera'gc of SO2 and NOx are as

follows.
~ (Unit : mg/m’)
Paramcter Protected Area
1 ||
S0, 0070 0.100
NOx 0.100 - 0.150
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3)

4)

(a) Bven if using natusal gas, the cleanest fucl, for the existing boiler, SOz in winti_:r

+

exceeds the * air quality standard I for residential areas” in the vast area
“including the cities of Kazincbarcika, Sajoszenipeter and Miskole. Even the
Em’rironmen_tal Standard’ Il applicable te industrial areas has not been met in

Miskolc.

(b) NOx in winter with ihe full load operation, which is the worst condition, has

cleared the air quality standard 1 in all areas.

{c) This indi.cates that, although the air coritrol prevénlive ineasu res at Borsod Power
Plant is contributing .to. lower the local SOz concentration level, there still
remains a large impact main'ly from non-point sources. In order to clear the
environmental protection standard in winter, it is necessary to take jmllution

control measures for other sources than the Borsod Power Plant.

(d) In order to meet a new SO2 emission standard which comes into effect on Jan 1,
2005, following conditions should be satisfied.

»  The emission standard for other stationary sources is strictly enforced.

+  The fuel conversion from solid fue!l to natural gas for the residentiat areas

is steadily implemented.

Dowiwash analysis

" GEP stack height was calculated using BPIP (Building Profile Input Program)
- (1993) prepared by the US EPA. .

" For the new stack, with the proposed stack height of 125 m by the feasibility study,

downwash is observed in case of ENE or WSW winds under the influence of boiler
house. In order to prevent the downwdsh, either thé new stack height is to be

increased or the new stack to be built on the other location. The study team

recommend that the height of stack is to be increased to 130 .

Stagnation (stagnated high-concéntration) modeling

Stagnated high-concentration pollution has been observed mainly in winter several -

times at the JICA MA# study in Sajo Valley Area. Figure 6.5.4 {top) shows the
concentration diagram of SOz at 12:00 ~ 13:00 on Nov, 23, 1993,
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(2)

The vweather cqndiiion on the ground level at this occasion was with 0.9mA KSE
wind. A high concentration of SOz (Oqsppm) was detected at 5-6 km from Borsod
Power Plant, but the highest concentration is estimated to be about 0.6 ppm: The
operating condition of Borsod Power Plant at this occasion was that four 100th
boilers, No.5, 6, 7 and 8, were operated at 70-80% load. The background

concentration is éstimated arcund 100ppb.

Assuming 100% load opera.lions for the newly instalied boiler and the existing

boilers using natural gas as fuel, the predictive calculation is made based on the

same condilions as in the above occasion. The result is shown in Figure 6.54

(bottom).-

In the case that proposed measures are implemented, Air Quality Environmental
Standard 11 for SO2 0.40mghn® (150ppb) applicable 1o faclory areas is satisfied, but
the Standard 1 0.25mgin® (94ppdb) applicable to residential areas is already
exceéeded by the background concentration. The contribution by Borsod Power
Plant is maximum 32p|5b with the newly installed stack height of lBOm,and 35ppb
even with the stack height of 123, which is much lower than the present level.

Thercfore, it is necessary to control other sources.

According to the plan of the local gas supply company covering the whole study

arca, fuel conversion to natural gas is in progress and usérs are expected (o increase

1o 154,445 in 2001 from 138,192 in 1996. Regarding stationary soucces, North

" Hungarian Environmental Agency (EKF) is expected to have a sfricter control over
emissions. Asenvironmental protection measures are sufficieﬁlly implemented by
‘Borsod Power Plant, it will be possible to meet the SO2 Slandard I in the near future
aven under a specific weather conditions such as stagnation.

Ground walter

Ground water contaminations mainly by ions are observed in the study area.  Pollution
control measures should be taken to prevent further contamination by the Borsod Power
Plant. Even if conlamination by the power plant is prevented thoroughly by proposed
measures, it will take forly years for ground water quality to meet drinking water

standards. For the improvement of the groundwater quality, pollution control

measures should be applied to othér poMution sources such as the waste storage of

Borsodchem Co. The followings are the summary of EIA.
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2)

4)

The groundwater flow is 2350 m’At which is only about 1/ 1000 of that of River

Sajo.

The horizontal velocity of groundwater flow is only 0.42 mklay and it takes about
40 years for polhitants from the salt water evaporating plant at Bersodchem Co. to

reach Borsodszirak /A water service source.

Table 6.5.2 shows that estinrated total contaminants discharged from Borsod power
plant in the past, present and future average concentration of contaminants in the

study area by simulation calculation and analysis of samples taken from the sites.

"For the simulation catculation of the contaminanis concentration after SO years, the

following assumptions are used:

- Groundwater contamination by Borsod Power Plant is thoroughly prevented
with poflution control measures such ds imperineable sheets etc.
- Groundwater contamination from other sources besides Borsod Power Plant

remains in the same level.

Table 6.5.2  Prediction Calculation of Groundwater Qualily
Parameter| Total | Background| Average concentrationconcentration
Pollutant level _ (ng/l)
Discharged| Corrected | Analysis | Prediction
: (ton) | (mgN) - | calculation | result | (after 50 yrs) |
$0.” 35,180 9 S41 550 | 110
_Cr 16,000 26 246 310 90
Na' 19,200 52 142 178 88
Ca" | 11,020 94 170 | 170 94 :
~ As - <0.0006 - 0.018 <0.0006 |

]

Simulation results are calibratéd using the analysis result’ of Ca™ concentration
which is regarded mainly from Borsod Power Plant. The simulation result for
fulure average concentration shows that concentration of contaminants will go down
to the background level if contamination from Borsodchem Co., which is main
contamination source of CI, and other sources take necessary pollution control-

measures.

Drinking water siandards‘(MSZ ‘450/1-1989) regarding' chemical parameters are
shown in the table below. - If necessary groundwater potlution control measures aie
taken by Borsod Power Plant and Borsodchem Co., groundwater quality " in
Borsodszirak I/A would satisfy the drinking water standards.

Parameter Qualified value Permissible limit
solt 200 300
Cct 80 100
MNa' 200 -
As - 0.05
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5) Measures to drinking watér sources in Borsodszirak A and [
The following two measutes are considered.

ay Pollution control measures for polluters (passive measures)

b) Direct measures for ground water clean-up (positive measures)

As show in the above result of ground water simulation calculation, about 50 years
are required for groimd water quality to meet drfnk'ing water standards by the above
-a). In case that ground watec demand for drinking water is increased, use of
Borsodszirak 1A should : be resumed. - Bven thogh bad quality- water from
Borsodsiirak‘ A is mixed with water Efrom source I, water quality would be
degraded. |

By the above b) medsures, surface water from Bodva river will be used to recharge
ground water aﬁd iinprovc the quality of ground water imm'cdiatcly. For the
source /A, Bodva river water is to be injected and stored in aquifer. For the source
I, the present ground water recharge facility is to be expanded with Bodva river
water.  Until the ground water quaiity is improved sufﬁcienily to meet drinking

water standard, b) measures are reconimended.
(3 Soil
1) Proposed measures

Considering the soil contamination by Borsod Power Plant, control measures are

divided into the following four.

© {a) Removal of dust in the fluc gas (As elc.)

- (b) Prevention of coal ash from ﬂying'in sludge storage arcas (As elc.)
(¢) Prevention of acid/alkali waste liquid from bermealing into soil (ibns)
(d) Soil, water and air pollution control during 'conslruction.l

. Possible measures are as follows,

(a) Improvement of flue gas dust collection efficiency
(b) Soil cover, planting and other preventive measures for flying coal ash
(c) Thick sludge system and solidification of coal ash
- (d) Conversion of existing boiler fuel to natural gas free from dust {(As etc.)
(e) Stopping waste acidhlkali liquids used for ion exchaﬁge resins to flow in the
wasle reservoir

() Implementation of pollution control measures during construction



4)

As soil pollution often leads to groundwatet coitamination, some of the abowve

measures are related to groundwater pollution control measures.
2) Evaluation of environméntal impact

The environmental protection goal is to meet the Hungary environmental standards
on soit and groundwater. Minimization of environmental impact by Borsod Power
Plant is possible by implementing the above proposed measures 1). Any further
soil contamination is prevented by these measures and natural purifying process will

‘enable gradual recovery of polluted areas in the future.
Vegetation

Proposed environmental protection measures can alleviaté the environmental impact on

vegelation to gain the following objectives.

{a) Maintenance and improvement of remaining semi-natural vegetation

(b) Recovery of lost vegetation

r
For végetation protection in the future, positive environment creation is necessary as

well as pollution control measures.

Proposed prolection measures are as follows.

| (a) Measures te mect the new dischargc standards te be enforced on Jan. f, 2005

“(b) Prevention of warm wastewater discharge by a closed cooling water circulation

system

(¢) Use of thick sludge system for coal ash and impermeable sheet system for waste

storage

(d) Creation of belter environment with soil cover and planting for the abandoned

sludge storage arcas

(e) Construction of wet land between Iolt-Szuha river and’ shuidge storage arca to-

creating a semi-natural environment.

(f) Appropriale disposat and treatment of wastes from construction works of Borsod

Power Plant.
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Environmental Protection Measures

(1) Environmental Protection Measures

Environmental protection measures for major itenis are shown in Table 6.6.1.

| Verticat

Table 6.6.1 - Envitonmental Protection Measuies for Major lteras
Item Measures s ' 1
[Air $0;, NOx Combustion |Fiuidized bed boiler, Reduction of SO; by désulfurization in
facitity combustion chamber and conirol of generatwn of NOx by the
fising  characteristics,  Variovs types of BFBC, CFBC
HFBC, ICEB, PFBC, efc.
SO, FGD Semi-dry type of GSA and spray dryer, and wel (ype of
: . limestone-gypsum process. '
INOx™ Denitrizée SCR method is int common use at coal-fi red poiver plant.
SO,, NOx Conversion to [No SO, generation. bma -NOx burner and EGR as measures
NG - lagainst NOx.
Dust EP Diy type EP is generally mstalled at coal-fired power plant.
Iﬁoxm\\ash ngher stack, increase in efftuent velocity and modification of shape of stack.
It is possible to predict the concenteation caused by downwash with GEP of]
EPA in USA.
Water |Intake, discharge, {Installation of closed system cooling tower, boltom water intake, application
thermal effluent  lof curlain wall, condensate by-passing, and discharging effluent in the water.
Wast¢ water Integrated waste water treatment facility for ptant waste water, pwrifying tank
for domestic sewage, and physical and chemical treatment for leachate from
ash dumping arca.
Soil Combustion Thick sludge |System 1o Lranspcsrt sludge at the mixing ratio of water less
Ground [residue {echnology [than 1 and mitigate groundwater pollution by decreasing
walet _ leachate from ash dumping area. .
Impermeable [Method to ' constnict  water inlercepting  basin . with
sheet [impermeable sheet and contain the polluted soil in the basin.

This construction snethod is for general waste.

‘[Method to construct water intercepling basin with steet sheet
sealing works [pile/clay and ground continuous concrete wallfimpenmeable
sheet and contain the polluted soil in the basin, - This
construction method is for general wasle.

Sealed

. |Method to contain the polluted soil in the concrete reservoir,
concrete This construction method is for the wast¢ containing harmful
1esemvoir substances such as Cd, Pb, C1¥*, As, CN, PCB, elc.

Existing soil and |Method to remove pollulanl by pumping polluted ground\'.alcr or soil
_ |groundwates “{excavating.
" Ipollution Method to prevent polluted ground“ater from dlspersmg by installing
| impermeable wall.
Dispersion of Soil coverage, planting, water Spnnklmg, cmerage with watcrproof sheel
pollutant wind break nelting, etc,
Others Selling to recycling dealer.

Harmful substances should be treated by proper
dealer with permission. o )




(2) Evaluation of Environmental Protection Measures
1) Air pollution contro! measures

The CFB technology will be adopted for the new unit as a measure to control
emissions of SO2and NOx. Concentrations of $SO2 and NOx to be emitted will be
400 mg/Nm’ and 200 mg/Nny, respectively, and satisfly the emission standards to be
“introduced in 2005 Height of the stack will be 130 m as a measure against

downwash.

The air pol!ﬁlion' control measure for the existing units against SO2 and NOx is the
change of fuel from coal to natural gas. No SOz will be generated and the
concentration of NOX wifl be 200 mgNm®. Accordingly, the emission standards to
be introduced in 2005 will be satisfied. '

2) Water quality prolection measures

‘The operation of the new unit in the condensing mode requires the cooling facility.
As measures against changes in flowrale and water level and increase of water
temperature due to thermal effluent, the cooling tower of the closed systein which
enables to recycle the water will be adopied, thus mitigating impacts on Sajé River.

Oil in wastewater discharged from storages of turbine and transformer oil, garages,
and car washes is being collected by oil trap pits before the wastewater is discharged
to the stormwater drainage system.  But the capacity of the oil trap pits should be

expanded,

Overflow from the sludge storage area shou!d be prmented from enlcrmg rivers by '
laying lmpcrmeablc sheels at the bottom of the sludge storage area.

3) Measures against wasi¢s, soil pollution and groundwater pollution
i) Measures against sludge overflow and leachate

In the present thick sludge system tested in the Power Plant for transport of ash
from PCF, the mixing ratio of ash and water widely fhictuates bctw:e_n'!':'l' S and -
1:24. The composition of ash differs between-PCEF and CFBC. Therefore,
situations of transport and solidification of sludge, and behavior of water in
sludge differ between PCFand CIBC ashes.  Accordingly, in addition to the
thick studge transport technology, impermeable sheet should be laid at the
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ii)

botton of the sludge storage arca in order 10 intercept the overflow completely
and ‘prevent groundwater pollution. Q\erflow shoufd be collected into drain
pipes on the sheet and recycle it as sludge iranspost water, utitizing the ¢xisting

piping from sludge storage area to Borsod Power Plant.
Treatment of waste acid and waste alkali

At prescint; the waste acid and waste atkali produced in the régerierating process

‘'of ion exchange tesin used for treating the boiler feed water are disposed at the

dumping area. Due to the salis produced by neutralization, groundwater
pollution is observed. Borsod Power Plant is also e)}ca'n‘_.in'ing the possibility of
using acid and alkali wastewaters as the transport water for thick studge in the
future. 'il{c:w.av,\reri if the pH value -is acidic or alkaline due to imperfect
neutralization, the harmful substances such as héavy melals contained in the
sludge may elute with high possibility. Therefore, waste acid and waste alkali
should be neutralized and diluted in the neutralizing basin, and discharged to
Saj6 River in proportion to the river flowrate so as to satisfy the applicable

standards.

ii1) Prevention of ash scattering from filled-up sludge storage areas

iv)

At the time when the sludge storage area and coal washing sludge areas are
filled up to its maximum capacity, soil covecage or planting should be applied

to prevent ash scattering.
Measures for increased demand for water supply

There are two sources for water Supply,'Borsodszirak 1 and Borsodszirak I/A

downstream of the groundwater flow from the sludge storage arca. Among

" these two sources, HA is out of use at present due to the decreased demand and

the deteriorated quality of water. The source I intakes the water from Bodva
River into the reservoir and furnishes alimost all of the water supply through a
series of treatment of ground infillration, pumping and sand filtration.
Accordingly, if the demand for water supply is increased in the futare, it is

* desirable to enlarge the present intake and treatnient capacity of the source 1.

" Other wastes

Besides the wastes mentioned above, wastes discharged from Borsod Power Plant
include sludge, used ion exchange resins, oil drains, oily materials, waste oil and
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poltuted filter media. - At present, these wastes arc sorted and stored in a
coiicrete-floored building enclosed by wire netting. The waste oil is stored in
vessels. Then,!hé wastes are taken over by licensed contractors for recycle or
disposal. For hazardous wastes, licensed contractors will transporl, treat, and
dispose. It is considered that these contractors will be able to receive all the

wastes produced in the Plant even after the operation of rew CEB unit is started.

Noi-hazardous wastes that will be produced during the construction period
include construction rubble, piping scraps, and metal wastes such as iron and
copper. - Reusable metal wastes, and construction rubble and excavated soil that

can be used for the landfill can be sold to the licensed contractors.



Environmental Monitoring Plan
(1) Environmental Monitoring during Conslruction

The following monitoring will be done conforming the present regulations and criteria

in order to minimize the environmental impact of construction.

*  Proper treatment of produced waste by construction works

+ Preventing asbestos from scéltcring during the demotition of existing buildings

« Controlling noise and .vibration arising from construction equipment, heavy
machinery and vehicles

+ - Preventing excavated soil from polluting rivers especially during rain

* - Prevenling secondary pollution by excavated polluted soit

(2) - Environmental Monitoring after Plant Coramissioning

The study team propose a menitoring program for the following items after plant
© commissioning in order to secure cartiest discovery of pollution or contamination and
" to lake necessary countermeasures. When coal is transportéd partly by trucks, road

transport will be nionitored.
!) Flue gas monitoring (using prbposéd stations)
Continuous monm}ring Qr SOz, NOx, CO, dust, wind dicection and wind ve.'locil'y :
. 2); Arﬁbiem air moni'(orin.g .(using existing s_stalidr?s) |
‘ 'Conl.im.mus ménito‘ri.ng' of 802, NOx, C(_)._dust',_Wind direction and wihd. velocity

}Eqﬁipment for existing conli_ﬁu'oﬁs- n}@ﬂi(d’ring 'é_ta!ions', J-2,)-3, EC—Q; EC-3 z'm_d ' . o %:
“IM-1 near Borsod Power Plant should be rehabilitated and improved. '

3) Construction of continuous monitoring network for emission and ambient air
quality by combining the above 1) and 2)

At Eprcs:cnt,' the sources and environment are under the separate controls of two
‘administeative bodies, BKF and ANTSZ. The study team proposes 0 unify thése two -
bodics for efficient monitoring. = '

4} Ground water mo‘ni'l'oring
Regutarly sampled water will be analyzed and assessed for contaminants,

5) Regular monitoring of other items including efftuent, noise and amount of teaffic
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7.1

7.2

Chapter 7 | Project Implementation Plan

- Basic Considerations for Contracting Mcthod

As there is a time limit for the project petiod, the canstruction of the new 150 MW unit
and the renovation of the existing facilities are assumed ot be contracted separately as a
turni-key basis. It is also assamed that the owner will have a lechnical and
administration assistance from consulting firms.  As civil and architectural works
pra‘edb' the other works and are to be contracled to tocal Hungarian cmhpaﬁies, these

works are sepataled fromn the above turn-key contracis.

The praject is divided into the following four(4) parts which will be contracted

separalely.
a) Civilfarchitectural works for the new 150 MW unit

b) Eguipment provision and instaliation works for the new 150 MW unit (turn-key

basis including test-tuns)
¢) Civilfarchitectural works for the renovation of the existing facilities

d) Equipment provision and instaliation works for the renovation of the existing

facilitics (turn-key basis including test-runs)
Construction Schedule
The followings are special considerations for construction schedule.

+  Power plant consteuction approval (the new (50 MW unit)

* * Funding arrangément '

«  PBasic/detailed design and preparation of tender documents

+  Period between tender opening and contract '

+ Civil engineering design based on actual equipment weights

«  Drawings submitted by contractors and their approval by the owner

« Conslruction supervision and safely management -

+ - Individual equipment test-runs and system and/or equipment adjustments



n

(2)

Conslruction Schedule for the New 150 MW Unit (Table 7.2.1)

Construction schedule for the now 150 MW unit is separated into the following three

phases.
1) Preparation phase (items !, 2,3, 4 of the * Time Schedule”)
2) Erection phase (items 5 ~ 19 of the * Time Schedule” )

k) Opcral'ional tests, test run, commercial operation {items 20 ~ 22 of the “ Time
Schedule” )

Construction Schedule for Renovation of the Existing Facilities (Table 7.2.2)

Replacement works of four boilers will be done ene by one to minimize the influence

on the operation of the existing power plant.
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Chapter 8 Project Cost
Basic Approaéh for Project Cost Estimation
Assumplions

As studied in section 7, full turn key contracts for both the new 150 MW plant and the
renewal of the existing plant are assumed. Consulting fees for technical and

administrative support are (0 be included in the estimate.

There arc two funding options fof the project, which are by own resources and by loans.
As the pover plant operation has been privatized, it is difficult to obtain loans from
World Bank, OECF etc. which normally have lower interest rates but also several
restrictions for funding. Thetefore, for this study, it is assumed that the project will be
funded by the loans with a little restrictions such as untied loan from Japan Export

Emport Bank.

Cost Estimation Criteria

The following criteria were used (o preparé project cost estimates.

1) Market prices in 1993 surveyed in the EGI F/S study was used as the base prices.

2) The prices of equipment to be imported were adjusted by assuming a 3%year
inflation rate on the US dollar basis up to 1997. ' '

1) The'changes in the HUFAJSD exchange fate between 1993 and 199?: were lakch '
" into consideration. The exchange rate applied for 1997 is 161.06 HUF/USD.

4) For items such as the limestone plant that were not inctuded in the EGI FS study,

market prices in 1997 were surveyed.

'5) For costs of the civil works, a price increase factor of 2,078 between 1993 and 1997

was used.

6) For costs of mechanical installation works, a price increase factor of 1.8635 between
1993 and 1997 was used. '

7) The cost estimnate (able was preparéd in compliance with (he authorized fonnat used ~

in the Hungarian power industry.
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8 % of dircct costs for the new 150 MW plant and 10 % of direct costs for the

renovation of the existing facilitics were reserved for contingencies {(technical reserve).

The consulting fees will véry widely depending on the scope of works and the duration
which will be decided by the owner. Therefore, these were calculated as 6.5% of the

direct construction cost conforming the standard estimation methods in Hungry.
Project Cost

Construclion costs far the pfopdsed project (CFBC type) for the new 150 MW unit and
the renovation of the existing facilities are shown in Tables 8.2.1 and 8.2.2, respectively.




Table 8.2.1 _Con'slruétion Cost for the New 150 MW Unit
~ (Proposed Project)

Price level 1997
Corrency. MHLUE

Destgastiza Civil Local tmport | Custom | Ercction] Other Total Ocher Total
work Sty eapital develop- fuvest-
menti cost raent
O!liDesiza 1140004  1140.00] 118604
O Sie p:a'epara'.ion 91 O 3100 . 122 O 122 0(
O3t exeling 6L 9.6 &.6C
O] aads 2950 . 29 508 2950
O5]Raitway siding sl 178y a6 o] max 11830 118X
OcfFence ITE L S : 14 56 i4 5¢
OsfDemolition N2l 1959 ' %070 0
9iMain-bulding $335.001 - 53500 53500
- 923Chimney (reconstruction} 29067 29000 290 {X:
933Boiter and fumace installation 93 5] 531,604 &7F00F LGB O 151800 7588 30 7518 3¢
5 eam lurbiné . 145803 1752004 1897 8¢ HE
95§ Ahernator and Block-transforner 139201 359304 ] B 40 S119%) TR
SefFeed system 168 507 G464 50 £4 304 326 5¢ 4300] 1594 .80 15.95 B0
57} ranes (Main-building) eeconstruction - 95.0¢] 25.00 T s
" o5 YEtectrical equiprient {Main-building) 324 604 509 60 V77 80 1232 %4 1282 0Q
SR entro! system 233601 73570 7340 28 10 194 1338 29 ’ 1338 20
1004Fuet wansport, storing yiog] sazed ] ew| e 1374.46y A
101 JUiniestone handling 23500 212009 3080 2 20 280 552 84 $52 80
11}5lag end ash removal 0o 17000 76 84 255 80| 255 86
[ Tooling wated system 1535401 347 604 103 30 ) 1§ .2 §i3.0C 724 50| 724.50
13Water restment system . 5250 32030 3030 5.604 87.50) 5231 .40 T 5240
18 utdoor switch gear 2380 kLN, 6540 6390 63 909
1 S grkshop (reconstruction) B 2450 39008 6340 63 .60
16)0fices : 1 . : . LY 11 0C4
18 JLife and peoperty defense soo] 198G 480 450 190 ‘ S 3g00| - 380
15 nvironimental protection 35.30] 42,60 . ’ 8290] : B2 9
20darenbight ' 15,04 ' : o 1900 15000
21]Fire Bghiing systens - w0 a5 goo] - 0 14.00 ' 94401 ‘ ' 94408
22X rechnology and installation piping R T . . 827 : §2 70
2)Canstization ' 81404 : . 8t - 8.4
25]Lebaratony 1300 . : 13.00 . 1300
2efcosts oFimestor's sevices and il run ; . sooocf 500,00 . 500 O
27Kosts of PP Company during commissioning : o a0 S Q00
28JAdministretive costs of Investment and bank charges : .o Ll s : 0
23] Traffic and wansport equipment e B 2160 Lo : = amoe] - . o
308 Celecommunic ation and fire alarm system : 4170 176.00 e 420 55.0] g 31914
32[Means of organization on site sia] 17680 : : b 241 2 ] 21
33\ iscellancous post 80 00 42 80] 102 80 102 8Oy
34]Expensss of not installed equipment : ts000] 191000 - L300 : 315.00 37550
AshExpenses for pecelenation of the Investinent : Q.00 ) 000
A6y Cechnical reserve (contingency) . . 1200004 1300.00] § 100 00
101-36 Sabtotal: ] 175940 ‘_5517 3] 83N 88470 253500f 3559200 23583 50 23385 50
KConnested Electrical connection
K osts Gas tonnechion . S
(odal ¢ost Investment : : _ )
$Enginecring foe (6,5 %) 10000]  4s000]  3s00¢ 1000l spsoef 1000|1533 £533 O
lfot!‘ 285940 ST BE69.N e 7c]  ansson]  asseac] 18K 000 25818 50




Table 8.2.2  Construction Cost for Renovation of the Existing Facilities
(Praposed Project)
Price level 1997
. Curtency : MHUF
Oestgnstion Chit Locat Twport § Custors | Erectios | Other Total Oher Tetal
work duty cagital develop- Invests
. razot cost wof
O1fDesign 300G 3E DG 3000
Q51 piepasation 13 0 300 20.001 20000
O3fLevehing 500 €00 6.0¢
OdiRoads 8 00! 6.00] .00
05]Ra:['uy sdwyg ¢ 00 D0
OcflFence ¢ob 000
OifStores(reconstruction) 100 200 10 0 14 00| 1400
O wolition 30 00 20.009 50 0G| 5000
SiMain-balding 1124.009 : 24 O 1124 0C
2 0Chimney (reconsiruction) 12005 : 12004 b200
93]8oiler and furnace installstion ?0(_) 516 5¢ 18G 00| 2160 137.04 40008 915.1G] L8y
94)5team turbine 200 91000 100 O 1209 156 O PHL 00 1310003
o5 Ahernator and Block-transformer Q00 C 0
Seffecd gstem §5.50 50001 4 5¢ 10 00 220G 8000
97K Fanes (Main-building) reconstructicn 000 0.0
0% [Flectrice) equipment (Main-building) 193.00) 200 O 14 00 67 (A 48000 430.0C
SControl system . 424 300 008 18 .00 90 O 450.00) 45000
LOCTFue! ramspodt, staring 12000] 25200 6000 5004 8209 520061 52000
10 Ji.imestone handting o) 0004
Eislag and ash removel . © 000 000
P2 KCoolng waler system 0.0 60.00 1004 1.00} 9.0 110.00) 11000
$3PVater reatment system awoe] 22450F 5000 ssg] 2000 390,00 39004
3Rt toor switch gear 40 {x: 60008 19 00 1051 2409 135004 135.0(3
13 fWorkshop (reconstruction) T 5.00] B 00 20 004 2000
Tefortices : 16.00) : 1000/ 1000
18[Life and property defense 2Quy 200 3004 030 0704 B.004 800
I nvironmental protecion 6o - tood 2000 -3 00 1.00) 40 00 4000
2idAzea lght 500 : : . .00 500
21[eve fighting sysiems * - 3008 s 00} toof - 3 1550 i5.000
frechology and instaBstion piping Wwory  toc oo 1200 800! 160 00) P00
25[Canalization o : 090] - 000
25 eboratoey 15.00) 15.009 b5 .04
2¢§Costs of Investor’s seavices and wriat run ’ 400 4000 40007
278Cests of P P Company during commissioning i ‘o o 0001
28§ Adiministeativ e costs of_im'::.-uncﬁ and bank charges T C 000 0.0
2% Fraffic and luns.poﬂ eQupment : 1800 10,004 Lo 00
3tf Eeleconununication end fire alara system 19 o 30.00f 40,003 4000)
12 Peans of organization on wite §0 O0) 35 1500 0.0 HOO0
33|ntisceNaneous cost 0.6 000
) Expenses of not instafied pquipinent 004 30,00 KXot 40,00, 4000
35 Expenses For poceleration of the Investment : 00 0.0¢
34 Technice! 1eserv e {contingency) .- 63600 654 004 £88.00)
© J01-36 Subtotal: . §585.00] 2470508 21O 10590 - 7t23¢] 1085000 7081.10 . _.298_1_}'9
FConnecied Flecirical conndehon.
fCosts - Gasconnection
[otal cost [nvestment. .
Ergincering fee (6,5 %) 46027 460727
Total - - 1541.37 Q04 7541.37
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Chapter 9 Economic and Financial Analyses

9.1 Economic Analysis
(l) Construction Cost
The construction costs for the project have been estimated as presented in Chapter 8.
These are summarized below. The ditect construction cost is caleulated by excluding
the technical contingency cost and engincering fee from the total project cost.  No
sunk cost (cosiom duljr) is accounted in the economic evaluation.
Project category | Cost categary | Million HUF | Million USD
: Proposed | Total construction cost | -~ 24,223.8 150.402
New Project Direct construction cost | = 21,000.8 130.391
Unit Alternative| Total construction cost 22,6233 140.465
Project Direct construction cost 19,533.6 121,334
Pcoposed |Total construction cost 7,435.5 46.160
Facility Project Direct construction cast 6,289.2 39.043
Renovation | Alternative| Total construction cost 9,835.6 61.068
Project Direct construction cost 8.301.2 51.541
(2)  Net Present Value (NPV) and Bencfit/Cost {B/C) Ratio
Cost and benefit of each year is discounted at 8.0%. This 8.0% i the target. profit
level, of which MVM assurcs the power stations by granting the capacily charge,
conlracted mining charge, energy charge and other revenues.  The “results are
summarized below. They indicate that the proposed projecis for both the new unit and
the facililies renovation are more advantageous than the alternative projects, and can be
judged to be feasible enough.
NPV{thousand US $) BIC FIRR(%)
150MW New Unit . 16,3374 1.03 12.3
Facility Renovation 15,096.7 i1t : NA




(3)  Economic Internal Rate of Return (EIRR)

EIRR for the new unit praject is 17.3%, which is well over 12.0% of the social rate of

discount,

For the facilities renovation project, EIRR is not available by definition since the
construction cost and the operation and maintenance cost of the proposed project are
less than thase of the alternative project. '

(4) Secnsitivity Analysis

In order to measure the influence of the change of the related factors, such as coal

prices and the plant toad factor (PLF), sensitivity anatyses are carried out as follows:

{New Unit}
' _ . NP¥(thousand US $) EIRR(%} BLC
10% Construction Cost Up -8,413.0 1.5 - 0.98
10% Coal Price Up 9465.8 . 16.6 1.2
PLF Down | 6,556.8 14.3 - 1.2
PLE Down I1 8,467.0 159 1.02
PLE Up 12,669.8 19.0 1.03
{Nofe) _ :
Variation of Plant Load Factor (PLF): Base Case = 6,000 hrsfy
PLEDown I = 4,000 hrsfy
PLF Down 1l = 5,000 hrsfy
PLF Up = =7,200 hrsfy

“In the case of 10% corstruction cast up, the analysis reveals the negative result in all the

“indices.

* With better thermal efficiency of the CFBC boiler, the indices go up along with increase
“of the fuel cost and the plant load factor.

- [Facitity Renovation}

NPV(thousand US $) B -
| 10% Construction Cost Up ' . 9034.1 : 1.07
‘| 10% Unit Price of Natural Gas Up 9,293.1 1.07
| 10% Demand Down 1£,789.17 1.10

* Technical alternatives aré limited to only (wo types of combustion, of which the
proposed project with natural gas combustion is definitely advantageous over the
alternative project employing pulverized coal combustion with FGD system.



9.2

Financial Analysis

' Financial analysis was made for the whole project by integrating the new unit project

.and the facility renovation project, sinee their operations are inter-related to each other.
(1) NPV, FIRR, B/C Ratio

Net present v_alud (N'PV),' financial internal rate of return (FIRR), benefitcost (B) ratio

are catculated as follows:

- T NPV{ihousand US $) | FIRR(%) |  BC
Base Case 185,297 .5 17.4 §.37

The FIRR at 17.4% is well over the interest rate {8.2%) applicd to the borrowing from
the financial institutions and the target profit level which is set currently at 8.0% by

MVM. Withall the indices, the project is regarded as financially feasible and atteactive.
(2) Sensitivity Analysis
The sensitivity of the proposed praject is analyzed under the following conditions:

- Construction cost increased by 10%
- Fuel cost increased by 10%

- Both construction cost and fuel c{)sl increased by 10%

The resuls are sammarized as follows:

- | NP¥Y(thousand US $}{ FIRR(%) | BC.
Construction Cost 10% Up - 160,6316 157 | 1.3t
Fuel Cost 10% Up - 62,9905 | 164 | 1.31
Construction Cost and Fuel . P ; o
Cost 10% Up | 1383246 14.7 i.25

In addition to the analyses of the sensitivily to cost faclors, sensitivily to revenue factors

are analyzed. The results are as follows:

R NPV(thousand US $) | FIRR(%) BAC
Electricity Tariff 10% Down - 125,51¢0.4 14.7 - 1.25
Heat Energy Price 10% Down 176,938.8 t7.1 ©1.36

" | Electricity Tariff and Heat _ ' -
Energy Price 10% Down 17,1517 14.3 1.24
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FIRR in the case of electricily tariff 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 indicates that the

project is fairly sensilive to the change of the clectricity tariff.

The break-even point of the eleciricity tariff which balances the revenue and the cost
after deduction of interest and depreciation is 10.3 HUFAWh (0.06 US$AWh). This is
about 70% of 14.93 HUFAWh {0.09 US$AWh), the tariff rate applied to estimate the
revenue from electricity sales in this analysis. As the revenue from heat energy sales
has been and will be quite stable, the project would be financially profitable unless the
eleélriciif tariff is reduced by more than 30%. Even in the case that the electricity
tariff is reduced by a littlc more than 20% from the adopted rate, the pro'ject' could

expect 8% return as et operating profit.

@
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Chapter 10 Suggestions for Power Plant Development in Hungary

- Coal Combustion Technology in Power Plants
-Power Plants Development Plan in Hungary

“The electric power demand 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. Whllc thc total electric power consumption in 1995 was 36.5 TWh, it

is projected to increase to a range of 43.3 - 49.3 TWh in 2010, a considerable increase

even with the lowest growth of demand.

On the other hand, thermal power: generation facilities, which account for 74 % of the
Hungary’s present total power generation capacity of about 7,400 MW, are mostly
superannuated with decreased efficiency, and are uiged to be renewed since they are not
able tq meet the enviromnental protection rcquifcménls comparable to those of EU
countries that are to be effected in 2005,

Through the national energy policy, coal mines in vicinity of power plants have been
managerially integfated into the power planls.' Therefore, such power planis are
obliged to use their own coal thereby contributing also to the regional employment
stability, while implementing sufficient environmental prolection measures. Borsod

Power Plant is one of such power plants.

Under these circumstances, MVM conducted a economic efficiency analysis of ‘the
power plant development scheme for the period 1998 - 2010 using the least cost
planmng (LCP) method. The candidales for type of power generation unit, fuel and

capacity by sites were selected as shown in Table 10.1.1.
\

The power generation units which were judgcd to be appropriale for cons(fuction as the
result of above analysis included 4 cogeneration units and § - 6 condensing units of the
FBC type with 150 - 155 MW capacity. The newunit for Borsod Power Plant belongs
to the former. These units to be built in existing plant sites need to utilize low-quality

domestic ¢oal, and satisfy the environmental protection requirements.
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Table 10.1.1 Candidates of Power Plant Development

| Site | Type of unit Fuel Units x MW | Total MW
} | C.C. + cogeneralion unit natural gas 4 x 100 400
2 | C.C. + condensing uni natural gas 6x 225 1,350
Existing o Al H
Plaat Sites | 5 | Gas turbine (peak load) Tight fuel oil 6x155 | 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 1 x 80 80
New Plant | 10| Lignite-fired unit . lighite 3 x 450 1,350
Sites 1§ | PCF unit coal 3x550 | 1,650
12 | Nuclear unit __nuclear 2x630 | 1,260

Source : The Economic Efficiency Analysis of the Long Term Expansion Strategy of the
Hungarian Power System, provided by MVM in March 1996.

The CFBC lechriology selecied by MVM: in the previous fea*:i'bilily' stady for Borsod
Power Plant is a variation of FBC technology, and it has lhc following ad\mmages from

the enwronmental view point:

) Sincc'desulfuriz‘alion' agemsciréulate within ‘ the combustion chamber, the agent
. utilization ralio is hlgh reﬂulung in a h:gh removat efﬁcwncy of sulfur in fuel
: (qbove 90 %Y. ' : '

£ 2) Bccause lhc_combus!i'oh temperalure is low at ‘about 850 °C, genération of NOx is

reduced,
3} '111(:, high combustion efficiency results in the reduction of fuel c’:onsump!ion.

Because of '1bou, advamages the CFBC technology has been wndely employed in the
world mcludmg Japan where ll boilers of 50 - 250 th capacums are operated.
'llowc\er. there are o_nly three .caa,s ‘of application of this technology to large-scale .
“power generation boilers of the capacity class at around 460 th, i&hich is required in .

_ aforementioned FBC power units in Hungary including Borsod Power Plant. These ate
‘one in the USA (499 th), one in Germany (400 vh), and one in France (700 th).
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In the present Study, investigations were made on above three CFBC boilers concerning
operational problems and their countermeasures.  As a result, the following measures
were adopted in application of the CEBC tethnology in Borsed Power Plant where
brown coal having high ash content {35 - 45 %5} and sulfur content (above 2 %) is to be

used:

1) To reduce the total ash content by mixing the brown coal and imported coal of low

ash conlent

2) To install external heat exchangers (EHE) of appropriate capacity correspondin.g to '

the amount of ash produced '

3) To install high-accuracy automatic control system fot optimization of separation,

circulation, and heat recovery of ash

4)  To reduce the amount of ash generation by optimizing the amount of limestone

' addition

j\'v ith 3b0\'b measures il is considered lhat the CFBC: technology can be commonly

applied to aforememroned 150 MW class units being p}anned in- Hungary, subject to

carelul study of parhcular condilions of each power plant mciudmg the quality of

i domcsltc coal to be uséd.

Asa 'reference for Such' study, considerations to be given in the hhplication of the CFBC
kechnology ate suggested below based on the mvcsllg’iltons of the existing CI'BC boilers

made in the present Study

Con'sidera'uonis for Appncaﬁojn of the CEB Technology

" The Study Team conducted im’esligalio'ns of the large—scal.e CFEB boilers in power pfan(s

operated in the woild. As menitoned above, there are three power planls usmg a CFB

bonl_e,r firing relatively low quahly (‘oai Thuy are as follows:

l) Gofc!cnberg Power Station (Germany)

- 2) Texas - New Mexico Thermal Power P}ant ’lNP 1 (USA)

3) Provence - Gardannc Power Plant (['rancc_) ;

The resulls of the 1meshgauons of CFB boilers in these power planls an. described in

. detall in the Supportmg Repon
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The CFB boiler at Goidcnbcrg Power Sté(ion (400 th) is of the EVT type, and those at
TNP-1 (499 th) and Provence Power Plant {700 th) are of the Lurgi type.- The largest
- difference between these (wo {ypes Is that external heat ei’ch‘angers (BHE) are provided
in the later. This chapter focuses on the problems of CFB at 'TNP-1 and Pré\"en_ce
"Power Plant with the EHE, The findings from these problems and studies for their
solutions can be reflected on planning new CFB boilers in Hungary.

The commission of TNP-1 in US.A. was 1991. The operation of the CFB unit in
Provencé Power Plant stared in 1995. During this 4 year peri'od, however, the capacity
was increased from 499 to 700 th. : Findings é\’t TNP-1 were reflected to the CFB unit at
Provence Power Plant, reducing number of plant oulage during the first yeat operation.
Asa resﬁ!t of many improvemenls'_niadé in the CI'B design, the capability .of the CFB
unit has increased (o 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
combuistor to a similar level of the CEB unit 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 vatue,
25 Quality'o'f import coal

Import coal te be mixed must be of high quality with a calorific value of 25 Mkg
or more; and 0.8-1.0% of sulfur content.

3) Limestone feeder

" The findings from frequent failure of limestone feeders in TNP-1 should be
reflected 1o the new CFB boilers,

4) Heat load balance

Heating loads ‘of the superheating and reheating done in the superheater, 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 EHE system

To achieve close cooperation between the ash separélor, the recycle system, the EHE

-system, the combustor, and the primary air fan, monitoring and automatic operation

control of these components should be donc by minutes or seconds using

computers.
Summary

A new technology develops with the process of solving various problems
encolintered in attempting scale-ups. It is suggested that the problems and
solutions mentionéd above be properly fed-back in planning, designing, and

operation of CFB boilers corisidered in Hungary for new coal-fired power units in

. the existing power stations.
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10.2

4

Enviconmental Impact Study and Environmental Prolection Measures for ‘Thermal

Poiver Plants

The past industrial development in Hungary lacked considerations for environmental
proteciion as in the case of other advanced countries which experienced serious
environmental pollution in the past. The industrialization under the socialistic system
affected the environment heavily and rcsu_ltcd:in the present environmental pollution.
In consideration of such circumstances, the following are su_ggesled, proposed, or

recommended concerning the development of elcctri¢ power in Hungary,

Thermal- power plants in Hungary have many common problems.. Therefore, the
following suggestions and recommendations arc lacgely applicable to Borsod Power

Plant as well.
Observation of Regulations and Standards

The Hungarian. Government intends to enforce new emission standards for air pollutants
from 1st January, 2005. In urbanized areas, it may be difficult to obscrve the ambient
air quality standards even in the case power plants take adequate environmental

protection measures t6 meet the emission standards, unless appropriate measures are

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

order to satisly enviconmental standards such as of SO2.  The target year should be set

for 2005, or a proper year for cach development program.

1) For stationary air pollution sources, guidance and control are strengthened so as to

observe the new emission standards.

2) The dég‘rcc of contribution by coal-fired home heating 1o air pdllutioh is high. At
present, changing the firel for home heating from coal to naluralgas is in progress.
Compared to the amount of coal used during 1992-1993 when the JICA’s air
pollution control study for the Sajo Valley area was conducted, it may be ceduced to

- ahalf by 2005. However, to satisly the environmenlal standards, further promotion

of gasification is required,

" 3) Inmany cases, coal fired power planis are located in the neighborhood of industeial

zones.. In general, there are niany waste storage ateas, and even itlegal dumping
" sites.” ¥or the treatment and disposition of wastes, guidances should be given to
observe the environmental protection regulations laid down in various ordinances

and to reinforce the control of itlegal dumping.
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4) Protection of the environment duting the constriction period and protection of the
working environment tend to be neglected.  The persons concerned should observe
the regulations and standards applicable l:o the work environment. Supervisory

bodies should also give thorough guidances.
{2) Considerations for Environmental Survey
1) General consideration

In Hungary, there are many places with marvelous nature to be protected, including
the national parks and the arcas designated by international environmental
protection treaties.  However, in some of industrial zones, urban areas and tourism
areas, man-mhde’envirbhmenlal pollution has become prevalent. In some places,

the problem is serious.

Air pollution is significant during healing seasons. In residential arcas, home
heating is’ substantially contributing to the pollution. [n urban areas, automobile
emissions are added, and in the neighborhood of industrial zones, emissions from
factories are added. Combined with meleorological conditions that give rise to the

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

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

Thus, po“ul'ers can be also sufferers of :pbll'ulic»n.

Anolher feature is that wastes have to be either landfilled or dumpcd into rivers

except the cases of reuse.

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

Hungary,
2} Considerations in environmental measurements

There aré many excellent environmental engineers in Hungary, but the function of -
data cross-checking is not sufficient. The term ** environmental measurement™ not
only aims {o judge whether the environment is conforming to the applicable
standards bul also aims to examine the backgfou ad of the measurement results and
to analyze them comprehenlysive. In this way, “ environmental measurement”

forms the foundations for promoting environmental protection.

In the * énvironmental measurement,” the foltowing considerations are required.
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a) To establish accurate measurement system

If measurément is inaccurate, the slandards (hemselves become medningless.
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 analysls to improve accuracy

Analysts tend to maintain that good i@:slruhienls.produce correct results.  But
any an'alysis or measurement involves erross. 'lfhcrefb're.'it is' proposed to
establish a system where data are cross-checked belween analysts or analytical
instilulions to confirm their technical levels.  If dny problem occurs, the cause
should be searched, and analysts should attempt to improve techniques
constanily. Only with these efforts, it is possible to maximize the benefit of the

capacity and characteristics of measuring instraments.
c) Public participation

- For improving and protecting the environment, widespread participation and
cooperation of local residents, in addition (o those of power plants, are
indisperisable. ~ Also for this purpese, disclosure of data, whether convenient or

" not for respeclive pattics, is important.
d) Representativity of samples

For selting up sampling spots, it is necessary to consider about what areas are to
_ beé represented by the spots.  In some cases, sampling errors can be far larger
" than analytical errors. In addition, simultaneity and continuity of sampling

should be taken into consideration.

Environmental Protection Measures at Power Plants

“The following measures are recommended in power planits in Hungary for securing

“environmental protection.

1) For preventing the groundwater pollution by coal ash, various techniques can. be
considered in power plants, including the thick sludgé technique and the
impermeable sheet technique, ete.  According to the ihforqhation from power
plants, they intend to apply the thick sludge téchnique only for prevenling
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groundwater pol!ulion. Even though satisfactory resulis have been obtained using

_ quality coal with less ash content, it is not guaranteed that similar results can be

obtained for domestic coal of low quality. It is unnecessary to lake excessive
measures for prevenling groundwaier pollution, but it is necessary to prove in
advance that the thick sludge technique is capable of preventing the groundwater
pollutibn. The use of the water treatment plant effluent containing salls is not

recommendable 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 measurés 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. Whéu considering the environment for the future, it is recommended not
only 1o avoid or reduce negative environmental impacts, but also to create semi-
natural environments and to consider the landscape.” For example, creation of a
new environment in place of a environmental sesource lost by the dévelopment can

be also regarded as a positive nieasure of environmental protection,

Hg and As centents in Hungarian coal arc high. Compared to imported coal, the
content per calorific value is much larger. Most of Hg scatters in a vapour form,
and As remaining in ash results in groundwater pollution. This fact, should be ‘

taken into consideration for planning environmental protection measures.
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 construction of a power plant.

Environmental Impact Prediction and Assessment

When devcloping a power plant, it is necessiry to ﬁrédict and asséss impacts on-the |

environment, and provide for measures o avoid or reduce such impacts in relation o

the target of the environmentas protection.
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Various nicthods are available for predicting and assessing the impacts. [t is necessary

(6 adopt methods that enable objective assessnient under natural and social conditions
of the areas coricerned. The same are applicable to the setup of parameters used for

prediction models.

There are cases in Hungary where sufficient environmental considerations were not

takeén for industrial development including power pl'an't construction.

IJn conducting environmental impact surveys, it is recomnended to invite focal residents
and spebialisﬁs for participation, as many as possible, to take account of their bpinions.
This will bring about satisfactory results for both enirepreneurs and local residents in

the future.
Enviromnental Maonitoring

In general, the p'urposes_of environmerital monitoring include: to judge necessity of
emergency measures, to compare the actual dalé with the applicable environmental
standards, to judge the effect of the measures taken, and to. utitize thc data for
management of the environment. For maximizing monitoring functions at power

plants in Hungary, the following are recommended.

l) At present, the conlrol of sources and the environmentat monitoring are undcmken
separately by chmna! Envifonmeatal Protection Inspectorates and Regional
Institutes of National Public Health Services. i s proposcd that above two
functlons be integrated through close coopemllon of the two admlmslratwe bodies,

' 50 thal necessary actions can be taken promptly

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

maintenance of measuring instruments.

"3) Ttis proposed to secure the budget for environmental monitoring with high priority.
“Environmental Management System in Pawer Plants

“In Hungary, privatization of slate-owned enterprises including electric power companics
‘and gas companies has been promoted. In p’owe:r plants in general, responsible sl'aff is

assigned for each field of environment, boilers, power generation and water production,
etc.. Recently privatized power plants, such as Borsod Power Plant, scem to have
certain confusions in environmental management system. In some cases, the

environmental conteol system is not fully functioning.
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As an example for the system, il is suggested to organize an Environmental

: Managemedl Commiltee headed by the plant manager or the manager in charge of

- environment. Under this, subcommittees for fields such as environmenl, energy saving

and disaster prevention may be placed. " Each subcommittee proposés implementation
of measvres within its field in charge. It is desitable that each subcommittee is
participated by many sections concerned. The subjects to be dealt with the

environmental management committee generally include the following:

i) Protection and improvement of the environment through all activities.
2) . Encrgy sawing, and feductibn and control of emissions and wastes

3} Dévelopmént and épplicaiion of environmentat protection technologies
4} Emergency measufes

5} Clarification of the persons in charge and define their responsibility

6) Cooperation with local society

73 Environmental educition and entightennmient of employces

8) Regular monitoring of the environment and emission sources
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Possibitities of Financial and Technical Cooperation on the Ofﬁéial Basis

Possibility of Japanese Assistanice for the Hungarian Power Sector

Former centrally planned economies including Hun gary. 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 intcoducing private initialives as much as possible in
their economic activities on.lhe other. Al the same time, irfeé;pe'ctii’e of econontic
system and situation, both developed and d'cvclo"ping couiries, private parlic_ipation in
many economic infrastructuce ulilizing privaté funds, and technotogy and know-how

has been actively and progressively pursued recently.

While economic development through private initiatives shou!d be in princip.le advanced
in concérted effort of the government and_pﬁvate sector of each country, Japanese
government has selectively extended assistance, when requested by the government
andkor private sector of the project coun!ry,- and when the assistance is considered really

contcibutive and indispensable to the project.

Bilateral Japanese official assistancé to Hungary, who is a member of OECD, should be
selectively provided, in addition to multitateral 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 Japan are illustrated in Figure 10.3.1.

All parties concerned in Hungarian power sector should review 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
Ceoperation Agency(JICA). JICA's program in environmental sector is summarized

as follows:

1) assistance in project formulation by dispatching JICA's own administrative staff,

expert and/or preliminary study team; -

2) implementation of various development study (ex. master plan, feaéibility study,

after-care study, inclusive of various recommendaltions);
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4)

3) intellectual assistance through transfer of specialized knowledge and techhology

through various means and occasions;

4) JICA’s Expetl Dispatch Prograni aimed at transfer and dissemination of technical
knowledge and skills most suited to the nceds of the country and the project

(aggregated number of people dispatced: 28);

"5) training of qualified personnel and future leaders for technical cooperation through

various training programs in Japan and in third country (aggregated number of

people trained: 527).

- QECF Loan

In targeting at environmental profecﬁon and improvement, there might be a possibitity
that an already privatized power station is involved as one of implementing partics or
end-borrovers of a sub-project consisting of a comprehensive project which is
financially assisted by OECF. Hungarian government’s gudrantee is a prerequisite for

receiving OECF loan since the loan is in principle contracted between the governnents

‘of both sides. Terms and conditions of the loan is currently 4.0% as interest, 25 years

of toan period with 7 years of grace period. They are periodicélly reviewed.

I power seclor generation appears to have belter possibility as a recipient sector of
OLCF loan than transmission and distribution in environmental protection project. A
privatized power station might become an end-borcower of a comprehensive project for

improving regional environment which is financially assisted by OECF loan under two-

* step-loan scheme.

EXIM Japan

The purpose of the activities of the Export-Tmport 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
¢countrics to help a recipient counlry promote her economy is included as one of the
bank's objectives. © Backed by EXIM’s financial cooperation a project may be
facilitated with tess project risks like political risk, and reduced ihancial cost. Except
unticd loan prograny, EXIM’ s service is usually more conveniently and timely available
than OECF loan since the bank does not fcquiré a government guarantee for theic loans

and other services.
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In addition to their loan facitity, guarantee facility to private financial institutions in

Japan are available to private infeastructure project.

Specific EXIM 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 Japanesc corporation, or foreign
government or foreign banks for equity parlicipation in or loans lo corporation in

which a Japanese corporation has an equity share.

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

entity.

4) Untied loan to be extended to foreign govemmenl and institutions for high priority
" prejects and economic restructuring  programs in foreign countrics on condition

of government's guarantee to EXIM.

5) Project finance extended to infrastructure project undertaken by Japancse

corporauons

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

EXIM Bank

e E—

: __l i co-finance

Japancse Private Bauok (s)

]

Japanese Exporter

. r
export of good dand sesrvices - [~ .

.qL

2. ‘Qverseas Invesgment Loan

EXIM Bank

]

Japanese Private Bank (s)

Japanese Investor (s)

Foreign corporation {o

payment

co-finance

implement the project

equity pa'rtic'ipation
>

3. Guarantee

EXIM Bank

dividend payment

guarantee

Japanese Private Bank (s)

" 4. Untied Loan

EXIM Bank

Foreign government or
institution; etc.

direct loan

1

Foreign entity to
implement the project

| Foreign government

or institution, etc.

| | Foreign entity to
implement the project

Figure 10.3.2 BXIM Bank’ s Facilities for Infrastructural Project Implemented by Private Scetor
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