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Age Distribution of Registered Motor Vehicles in Hungary '('1'990)

Table 8.2.4
o : Unit: %
Age(ye-ar}n < 2-5 6-10 10 < “ " Total
Cartype
Passengei Car 43 | 218 259 | 420 I 80.6
Buse 1.2 33.7 10 | 311 3.1
Truck : 43 -1 332 34.9 27.6 Il 162
Weightod Average 42 28.8 27.6 194 |l 100

Since motor vehicles cq&ippcd a catalytic converter are considered to salisfy the EC
regulation concerning emission standard, the emission factors of (2) shown in Table 8.2.5
can be applied to such vehicles, and those of (1) to older vehicles.

Table 8.2.5 Emission Factors of NOx for Motor Vehicles

Car Type Emission Factor (g/km) - A1)

(1) Uncontrolled | (2) Controled _
Pagsenger Car 0.80 0.21 026
Small Truck 0.92 0.42 0.46 -
Bus 16.6 9.70 0.58
Large Truck 14.7 8.60 0.56

The emission factor of SOy largely depends on the sulfur content of fuels. The
Hungarian authorities plan to improve sulfur content of diesel and gasoline as follows:

Sulfur Contem.

Fuel
Present Future
Dicsel 02 % 0.05 %
Gasoling 0.05 % 0.04 %

Accordingly, the emission factors shown in Table 8.2.6 can be used.

Table 8.2.6 Emission Factors of $O; for Motor Vehicles
Car Type Emission Factor {g/km) (2y/ (1)
{1) Ne fucl Improvement | (2) Fuel improvement
Passenger Car 005 0.04 0.80
Small Truck 0.07_ 0.056 0,80
Bus 1.55 (.39 0.25
Large Truck 1.37 0.34 0.25




8.3  Future Cases for Prediction of Air Quality
For prediction of future air quality, the following 3 cases are considered:
{1 No air pollution control measures are taken (Case F-0).

(2) Air pollution control measures alrcady planned by the Hungarian authorities and
individual enterprises are taken (Case F-1).

(3 Some additional éir potlution control measures are taken (Case F;Z).

Since the Hungarian authorities and individual enterprises are already planning various air

pollution control measures, above case (1) is not conceivable in reality. However, it is included

for analysis since the effects of air pollution control measures in other cases can be more

clearly demonsirated in co_mparison to the no poliution control case.
Conditions of abqve 3 cases are explained below.
$.3.1 Case of No Air Pollution Control (Case F-0)
" (1) Power Stétibns
1y Borsod Power Station

It is assumed that the productions of electricity and heat energy in 2005 are 970 GWh
and 2,870 TI, respectively, as shown in Table 8.2.1.

However, it is also assumed that the productions are carreid outl by using the present

facilities and the same fuels as the present. Fuel consumption in this case is as follows:

Brown coal (S : 2.2%) 1,557,545 tonfy (8.5 MI/kg)

Natural gas 39,116,000 Nm3/y  (34.0 MJ/m?)
Oil (S : 2.9%) 145 tonly  (42.0 MJ/kg)
Total heat value 14,575 TI

2). Tiszapalkonya (Tisza 1)

- It is assumed that the productions of electricity and heat energy in 2005 afe 35 GWh and
1,700 TJ, respectively, as shown in Table §.2.2. The present facilitics and the same fuels

as the present are assumed to be used. Fuel consumption is as follows:



Brown coal (S : 1.875%) 270,588 tonfy (8.5 MJ/kg)

Natural gas 7,205,000 Nm3/y = (34.0 MJ/m3)
Oil (S : 3.45%) 125 tonfy  (41.0 Mi/kg)
Total heat value - o 2550 T)

3) Tisza ! Power Statidn

@)

(3)

(4)

It is assumed that the'clect_ricily production in 2005 is 1,581 GWh as shown in Table
8.2.3. Present facilitics and the same fuels with the same ratio of gas/oil as that of the
present are assumed to be used, Fuel consumption in 2005 is as follows;

Natural gas 172,620,000 Nm3/y  (34.0 MI/m3)
Inert gas 300,918,000 Nm3/y  (16.2 MJ/m3)
Oil (S : 3.73%) 110,889 ton/y  (40.2 Mlfkg)
Total heat value 15,210 T} :

Major Factories

Conditions of major factories in 2005 is assumed to be basically the same as that
described in Section 8.2. but energy saving by about 10% is excluded. Estimated fuel
consumption of major factories are shown in Tables D8.3.1 (1) through D8§.3.1 (3)' in
Data Book. o

Communal Facilities

Population and the number of households in 2005 are assumed to be the same as the

present.

Fuel consumption in the healing centers (except power stations) is assumed to be the same
as that of the present both in quantity and quality of fuels.

Household consumption of natural gas and other fuels is also assumed 0 be the same as

the present.
Motor Vehicles

As described in 8.2.4, the traffic volume in the target year 2005 would increase by 40%
in compaﬁsdh with present one (1992), and the ratio of anti-pollution motor vehicles
would be 6.8% of the future traffic volume. The emission factors of NOx for the anti-
poltution vehicles and others is shown in Table 8.2.5. The sulfur contents of diesel and

gasoline are assumed to be the same as the present.



8.3.2 Case of Existing Air Pollution Control Plan (Case F-1)

This case largely corresponds to the basic future conditions described in Section 8.2,  Air
poliu'tibn control measures planned by the Hungarian authorities and enterprises are included.

(1)} Power Stations
1)  Borsod Power Station

CFBC and HFBC systéms are introduced as shown in Table 8.2.1. Fuel consumption and
energy production by these facilitics in 2005 are as shown below:

. CFBC HFBC Total
Production of electricity (GWh) 900 70 970
Production of heat energy  (TJ) 2,000 870 2,870
Browncoal (§:22%) - (ton) - 1,108,302 212,874 1,321,176
Natural gas ' (1,000 m3) 3,943 765 4,708
Load (%) - 100 60 -
Annual operation rate (%) 79 25 -

2)  Tisza I Power Station

Fuel consumption and energy production of Tisza I Power Station is assumed to be the

same as that in the no poliution control case as shown below:

Production of electricity (GWh) 35

- Production of heat energy  (TJ) 1,700
Brown coal (S : 1.875%)' (ton) 270,588
Natural gas (1,000 m3) 7,205
Qil (S : 3.45%) {ton) 125

3)  Tisza II Power Station

Electricity production and fuel consumption are the same as that in the no pollution
control case. But low sulfur oil (5 : 1.0%) is to be used in place of the oil used at the

present (S : 3.73%).



Production of clectricity  (GWh) 1,581

Natural gas : (1,000 m3) 172,620
_ Inert gas _ © (1,000 mY) 300,918
Oil (5 : 1.0%) (ton) 110,889

(2) Major Factories

The conditions of major factories in fuel consumption arc basically the same as that
described in Section 8.2 that account for energy saving by about 10%. Estimated fuel
consumption of major factories in 2005 is shown in Tables D8.3.2 (1) through D8.3.2
(3) in Data Book,

In addition, emission control measures planned in 4 factories shown in Table 8.3.1 are
included, These measurcs are explained below, and effects in pollutant emission
reduction arc shown i Tables D8.3,3 (1) and D8.3.3 (2) in Data Book.

Table 8.3.1  Factories Having Pollutant Emission Control Plan

R/N Name of Factories Type of Source No. and Ttem for . Fuel
Industry Facility .| Control
Measures
03/0 | EMO. TEGLA ES Brick P-014 $02 | Coal
CSEREPIPARI :
VALLALAT PUTNOKI : Tunnel kiln
TEGLAGYAR
15/1 | HAMOR fron Casting P-009 elc. Nox | Nawral gas
RESZVENYTARSASAG : -
8 Forge fumaces
15/2 | DIOSGYORI ACEL ES Iron Casting E-001 Dust
YASONTOQ KFT ) 3 Electric furnaces
231 | TISZAI VEGYI Chemicat Pom NOx (%)
: KOMBINAT 3 Nitric acid
production fines
*): The emission standard value is not exceeded, but the emission is still high.

1}  EMO. TEGLA ES CSEREPIPARI VALLALAT PUTNOK TEGLAGYAR
(R/N : G3/0)

Bricks are formed by uniformly pulverizing clay and coal and mixing them with water
and a combustible material such as sawdust. Green bricks are dried by hot air from a



tunnel kiln in which the coal and sawdust in the raw material are burnt. The tunnel kiln in

question is old. The factory intends to change fuel from coal to natutal gas.
2)  HAMOR RESZVENYTARSASAG (R/N: 15/1)

In this iron casting plant, there are 8 old forge furnaces of the age between 30 to 60

years.

Natural gas is used as the fuel.- They cause large energy losses, and NOx emissions from

some fumnaces exceed the standard tevel.

Remodelihg of the furnaces into the Rath type is pianned in the plant to yield energy
saving by 30 to 35% and reduce the NOx emission as achieved in a past experience,
However, revamping of the eight furnaccs will reqﬁire HUF 160 million. Onc alternative
considered in the plant is to change energy source from natural gas to electricity. NOx
will not be ger_:eratéd and it is said that some of the new products can only be produced

by electric arc fumnaces.
3}  DHOSGYORI ACEL. ES VASONTO KFT (R/N : 15/2)

A large amount of dust is generated in the electric arc furnaces when pig iron and ingots
are produced b'y melting scrap iron and alloys. Dust emissions from the furnaces amount

. to 40kg per hour.
The following control measures are being planned by the plant.

The E-001 building houses two 17.5t and one 2.5t units. Umbrella-type suctions are
installed on the furnaces and exhaust gases are released from the stacks after passing
through these suctions and outdoor dust collectors. The details of this scheme are
described in 7.2.3.(5).

4y  TISZAI VEGYI KOMBINAT (R/N: 23/1)

There are nine production lines in total in the TVK nitric acid plants. Of them, four lines

are actually operated.

In 1993, TVK installed de-NOx equipment with good test results. The remaining three
lines are planned to have similar de-NOx equipment installed. The process is as follows :

230 to 300 °C
NO + NO2 + 2NH3 - 2N2 + 3 H20



3y

4)

The catalyst used : V2 OS/AI2 O3 (imported).
Amount of emission gases: 18,000 to 20,000 Nm3h
NOX concentration reduced : from 0.2% to 0.05% (75% reduction)

5) Ot_hcr

Measures 10 c_onirol air pollution were needed for the DNM steel miils in Miskolc City.
However, the blast furnace, LD converters in thé combined steel works, and other
equipment have been decided to close by the Government. When the operatibn of the
blast furnace stops by 1996, sintered products from: BEM will not be required and air
pollutants emitted by BEM will be also eliminated.

Communal Facilities

1)  Heating Cente.rs

Conditions of heating centers are assumed to be the same as that of the present.
2) Houscholds

It is assumed that the natural gas supply is expanded to 55% of the houscholds not having
the supply at present. Arcas to be supplied are in accordance with the plan of the gas
company (Tigaz). Percentage of gas-supplied households in each community in the

Study Area is shown in Tables D8.3.4 (1) through D8.3.4 (3). As a 'result, 78% of the'

total number of households arc supplied with the natural gas.

Motor Vehicles

Hungarian government considers the incrcase of anti‘pdllulibn_\fchicles as a main
countermeasure against air pollution caused by motor vehicles. The government has
introduced a preferential tax system for import of new vehicles equipped with a catalytic
converter, and plans to adopl emission standards that are almost the same levels as that of
EC's. The planned new standards are given by "Govemmental decree on Air Pollution
Abatement” (Ref. B-20), which also intends to promote that replacement.

Age of registered motor vehicle in Hungary is generally high. The average life of the
motor vehicles is about 16 years, and the ratio of vehicles aged more than 10 years is
approximately 40%. This means that almost all of the motor vehicles used at present
would be replaced in 2005. In this case, it can be assumed that all motor vehicles would




be replaced with anti-pollution vehicles in 2005 by the existing control plan as mentioned

above._

The sulfur contents of diesel and gasoling will be improved as described in Section 8.2.4,




8.3.3 Case of Additional Pollution Control Measurcs (Case F-2)

This case corresponds 1o the situation where poliution control measures recommended by the
Study Team for some factories are added 1o the existing air pollution control plan, and natural
gas supply for household heating is further expanded.

(N Ma_jor Factories

Factories shown in Table 8.3.2 were selected by the Study Team to re_corhmcnd emission
control measures since pollutant emissions exceeded the emission standard values. These
measures are explained below, and effects in pellutant emission reduction are shown in
Tables D8.3.5 (1) and D8.3.5 (2).

Table 8.3.2  Factories Selected for Emission Control Measures

R/N Name of Faclories | Type of Source No. Item for Fuel
1 . trol
ndustry and Facility Ig:a';u?es -
02/1 j OZD KOHASZATI Iron and Steel P-036 502 | Natural gas
UZEMEN _ 2 Boilers .Brown coal
03/0 | EMO. TEGLA ES Brick P-014 502 | Coal
CSEREPIPAR] Tunnel kiln
VALLALAT PUTNOKI
TEGLAGYAR .
04/1 | BORSODCHEM Chemical P-062 NOx | Waste solvent
Incincrator
09/2 | SAGROCHEM KFT. Chemical P-035 NOx | Waste solvent and
Incinerator solid
1542 | DIOSGYORI ACEL ES Iron Casting P-014-1 NOx | Natural gas
VASONTO KFT Heating fumace
17/1 | HEJOCSABA CEMENT-ES | Cement P-010 NOx | Natural gas

MESZIPARI RT Cement kiln
1) 0ZD KOHASZATI UZEMEM (R/N : 02-1)

As the service sector of the Ozd metallurgical plant, the company is currently supplying
steam and hot water to part of the Ozd City housing complex. “The company has eight
boilers in total. The source P-036 has two boilers of 30t/h (max) and 28bar (max) used
for heat supply. The boilers are multi-fuel firing boilers, using natural gas (40%) and
brown coal (60%).



The emission standard of SOx is 8.2 Kg/h for P-036, and the brown coal contains sulfur
by 0.85 %. It means that _the brown coa!l can be used by 536 kg per hour (8.2 x 100/2/
0.85 /0.9 = 536 kg ) for the emission standard of SOx to be satisfied.

The amount of natural gas required is as follows :

At present,

Coal : 4,000 kg/h (20 Mi/kg) (59.5 %)
Natural Gas : 1,600 m3/h (34 MJ/m3) (40.5 %)

For the emission standard to be satisfied, the use of the fuels should be changed as

follows:
Coal : 536 kg/h 8%)
Natural Gas : 3,638 m3/h 92 %)

There is & possibility that above two boilers will be out of the service in the future. In this

case, above measure will nol be-necessary.

2)  EMO. TEGLA ES CSEREPIPARI VALLALAT PUTNOK TEGLAGYAR
(R/N: 03/0) -

In addition to changing fuel from coal 1o natural as planned by the plant, increased use of
low-sulfur coal as raw material is recommended so that the average sulfur content is

decreased to 1.5% against 3% at present.
3) BORSODCHEM RT. (R/N : 04/1)

The NOx concentration of the cxhéust gas from a small waste solvent incinerator
{60 kg/h') was as high as 4,028 ppm (at 4% 02 conversion). This may be due to presence
of N containing matters in the waste for incineration. By the 'employmeht of a two-stage
combustion type bumer, the NOx concentration can be reduced to 150-200 ppm (at 4%
02).

4) SAGROCHEM KFT. (R/N : 9/2)

P-055 is a small incinerator for waste 0il (100 kg/h) and solid waste {60 kg/h). The NOx
concentration was 813 ppm (at 4% 02) aiso indicating the presence of N containing
matters in the incinerating wastes. The same measure as that for BORSODCHEM is
recommended. The NOx concentration can be reduced to 150 - 200 ppm (at 4% O3).

8- 21
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5) ' DIOSGYORI ACEL. ES VASONTO KFT (R/N : 15/2) .

The source P-014 in question is in the casting fabrication process and is a wheél-_tjrbe heat
treatment furnace which uses natural gas. The old equipmém has been in use for 29
years. Retrofitting of this furmace and installation of a recuperator (for energy saving by

109) are recommended,
6) HEJOCSABA CEMENT-ES MESZIPARI RT (R/N: 17/1)
P-010 is a cement rotary kiln with a suspension preheater (SP).

In the manufacture of cement, the raw material temperature must be maintained at higher
than 1,450 °C during the calcination process. A flame temperature of about 1800 °C has
to be maintained in the kiln in order to meet this condition. The generation of thermal

" NOx is therefore unavoidable in the kiln.

One possible measure for this kiln will be employment of 6xygen_bumérs as describle in

Section 7.3.2 (3). However, since natural gas consumption is 10,000ni3/h and 02
consumption will be about twice this amount, availability of oxygen supply equipment

will be Himited.

The exhaust gas oxygen concentration measured in the kiln stacks was as high as 14.5%.
Low air ratio combustion and the usc of low-NOx bumer are recommended. Reduction
of NOx emission up to 30% is possible by sclecting an appropriate bumer.

Household

As described in Section 8.2.3, almos! all towns and villages in the Study Area will be
covered by the natural gas supply by the year 2005. Since home heating by brown coal
is a significant cause of SO, pollution in the healing season, it is recommended that the
use of co.al be replaced by the nawral gas as far as the planned supply network allows.

Percentage of gas-supplied houschold in cach community in this .case is also shown in
Tables D8.3.4 (1) through D8.3.4 (3). As a result, 86% of the total number of
houscholds are supplied with the natural gas.

There are two major cconomic obstacics to spread the use of the natural gas:

1) Individual houscholds have to bear the costs for the pipe connection and new
equipment for heating. These costs are estimated to be HUF 150,000 to 200,000,



2)  Price of natural gas is scheduled to be doubled by the end of 1996 making it
considerably higher than the price of brown coal as shown below:

a) Natural gas

Assmﬁing annual consumption of 2,000 m3 per household,

Annual expense is :
2,000(m®) x 34(MJ / m*) % 0. S3(HUF /M) x1. I(VAT) 40,000HUFR

'b) Brown coal

Assuming annual consumption of 6,600 kg per household,

Annual expense is :
6,600(kg) x 14(MJ / kg)x 0.3234(HUF / MJ) x 1. I(VAT) 30,000HUF

'Sin_ce the use of natural gas is much more convenient than the use of coal, it is considered
that any houscholds wish to use the natural gas if the facility costs of HUF 150,000 -
200,000 can be afforded.  To promote dissemination of the use of the natural gas, some
" measures such as the foltowing to support the facility costs are considered to be

necessary.

- low-interest, long-term loans
- subsides |
- preferential taxation

There exist some financial supporting s'ystems for the purposc of environmental
protection. Therefore existing suppoit system such as Central Environmental Protection
Fund should be utilized.



8.3.4 Amount of Pollutant Emission in the Future Cases

Based on the future conditions of poliutam sources described for above 3 cases, the emission
quantities of SO, and NOx were estimated. The annual amounis of SOz cmission for the three
cases are summarized in Table 8.3.4 and Figure 8.3.1, and the same for the NOx cmission are

summarized in Table 8.3.5 and Figure 8.3.2.

The annuat amounts of SOy and NOx emissions by the source categories and by grid elements

are shown in the subsequent Figures as indicated in Table 8.3.3.

Table 8.3.3  Reference for the Figure Number Which Shows Pollutant Einission by Grid

Elements
Pollutant | Source Category Case F-0 Chse F-1 | _ Case F-2
i (No control) {Existing Pian) : | -~ (Additional)
| Industry | Figure 8,3.3 Figure 8.3.7 | Figure 8.3.13
S.Oz Communal Figure 5.1.6 Figure 8.3.8 Fjgure 8.3.14
. same as the present | o
Motor Vehicle | Figure 8.3.4 | Figure 8.3.9 Same as
Case F-1
Industry Figure 8.3.5 Figure 8.3.10 Figure 8.3.15
NO, Communal Figure 5.1.9 Fjgure 8.3.11 Fignré 8.3.16
same as the present :
Motor Vehicle | Figure 8.3.6 Figure 83.12 | Sameas
' - Case F-1




Table 8.3.4 Amount of SOZ Emission by Sources ahd Cases (tonfy)

Present Case F-0 | CaseF-1 | CaseF-2 .

Borsod P.S. 31,259 40,636 9,690 9,690
Tisza L. P.S. 34,808 6,962 6,962 6,962
Tisza IL. P.S. 15,036 9,172 2,406 2,406
Major Factories 3,350 2,192 1,996 1,804
Communal Facilities 13,084 13,084 4,564 2,963
Motor Vehicles 261| 367 105 105
Total 97,798 72,413 25,723 23,930

T
\\\\\
20,0007 | | A
15,000 ' o [
10,0007 |- s
5.000F7 |
a% . » Casc F-2
3R g S
e 8§ o H ow
« 2 g % 5 £ Present
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= 8 ".é >
b g
£
(=]
o

Figure 8.3.1 Amount of SO; Emission by Sources and Cases (ton/y)
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Table 8.3.5 Amonnt of NOx Emission by Sources and Cases (tonfy)

Case F-1 -

: o Present Case F-0 Case F-2
Borsod P.S.- - 2,135 2,776 1,708/ 1,708
Tisza L. P.S. 2,882 - 576 576 576} .
TiszalL. P.S. 3,148 1 1,920| - 1,920 1,920
Major Factories - 2,867 2,837 1,571 1,499
Communal Facilities 2,484 2,484 1,435 1,240
Motor Vehicles 2,976 4,098 2,243 2,243

Total 16,492 14,691 9,453 9,186
] (tonfyear)
5.000
4,000
3,000
2,000
1,000
Borsod P.S. '
QI‘iszaI. PS. <Y
Tisza II. P.S.
Major Factories

Figure 8.3.2  Amount of NOx Emission by Sources and Cases (ton/y)
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8.4  Prediction of Future Air Quality

Based oh_the amount of pollutant emissions for the future cases described in Section 8.34,
ambient air quality of each case was prcdictcd by the simulation model. Since futurc ambient
air quality standards have been proposed by KTM, "long time limit values” in the new standards
will be used for discussion of the predicted air quality, and the limit values will be referred (o as

“the new standards".
8.4.1 No Air Pollution Control (Case F-0)

The annual average and the heating scason average concentration distributions of SO are

shown in Figures 8.4.1 and 8.4.2, and the samc for NOz arc shown in Figures 8.4.3 and 8.4.4,

respectively.

More details are displayed by Figures D8.4.1 through D8.4.3 and D8.4.21 through D8.4.38 in
Data Book.

(1) S0

Since the distribution of SOy cmissions is similar 1o that of the present, the concentration

distributions are also similar to those of the present.

The areas where the annual average concentration exceeds the new standard (50 pg/m3)

are;

- The area along Route 3 and Route 26 from the southern cdge of Miskolc to the

noth of Kazincbarcika
- Qzd

In the heating season, the arcas cxceeding the new standard occupy 70 - 80% of the

Study Area.
(2} NO2

The NO; distribution pattern is similar to that of the present, but the concentration is

slightly lower.



The annual averz_igc concentration satisfies the new standard (70 pg/m?3) in the whole area.
In the heating season, however, the new standard is exceeded in the center of Miskolc (See
Figure D8.4.32 in Data Book.).
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8.4.2 Existing Air Pollution Control Plan (Case F-1)

The annual average and the heating season average concentration distributions of SO; are
shown in Figures 8.4.5 and 8.4.6, and the same for NO; are shown in Figures 8.4.7 and 8.4.8,

respectively.

More details are displayed by Figures D8.4.4 through D8.4.7 and D8.4.39 through D8.4.57 in
Data Book.

(1) S0z

The S04 concentration is decreased to the level of 1/2 - 1/3 of that of the no pollution

control case (Case F-0).

The annual average concentration satisfies the new standard (50 jLg/m3) in the whole area.
In the heating scason, however, the new standard is cxceeded in the central part of
Miskolc.

(2) NOp

The NOjy concentration decreases to the level of about 2/3 of that of the no pollution
control case. The annual and the heating scason average concentrations satisfy the new

standard (70 pg/m?*) in the whole arca.
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8.4.3 Additional Air Pouution Control (Case F-2)

The annual average and the heating season average concentration distributions of SO, are
shown in Figures 8.4.9 and 8.4.10, and the same for NO, are shown in Figures 8.4.11 and
8.4.12,

More details are displayed by Figures D8.4.19 and D8.4.20, z_ind Figures D8.4.58 through
D8.4.69 in Data Book. :

(1) S0

The SO; concentration is further improved beyond the level of Case F-1. The annual and
the heating season average concentrations satisfy the new standard (50 pg/m3) in the

whole area.
(2) NO;

The NO; concentration is further improved beyond the level of Case F-1. There is no

problem of NQg pollution,
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8.4.4 Quantitative Comparison of Air Quality of the Future Cases

In the analysis described above, the differences in air quality between three future cases have
been demonsirated by the concentration isopleth figures. In this section, these differences are
iried to be quantified. An index of expressing the person-average exposure concentration is

introduced as follows:

Cp—*:i (CixPi)liPi
i=1 j=1
where, Cp : Person-average exposure concentration
Ci : Concentration in grid element i
Pi : Population of grid element i

n : Number of grid elements
When the concentration decreases in densely populated areas, Cp decreases rapidly.

Table 8.4.1 shows the person-average exposure concentrations (PAEC) of SO2 and NO;, for the
future cases obtained by the above equation and their percentages to the no pollution control

case.

Table 8.4.1 Person-average Exposure Concentration (PAEC)

Period Case . SO, NQO,
No. PAEC - Ratio (%) PAEC Ratio (%)
(ng/m3) F-0 =100 (ug/m3) F-0 =100
Whole F-0 52.8 100 18.1 100
year F-1 19.4 36.7 13.1 72.4
- | P2 11.8 22.3 12.5 69.1
Heating F-0 93.1 100 25.1 100
season F-1 35.5 38.1 18.3 72.9
F-2 22.4 24.1 17.3 68.9

As can seen from Table 8.4.1, effects of Cases F-1 and F-2 are particularly large in the
reduction of the pcrsoﬁ-averagc exposure concentration of SO2. The reduction of PAEC of
SO, in Case F-1 from the level of Case F-0 is more than 60%, and that in Case F-2 is ncarly

80%.

The reduction of PAEC of NO; in Case F-1 is about 27%, and that in Case F-2 is over 30%.
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Chapter ¢ INTEGRATED AIR POLLUTION CONTROIL PLAN

9.1 Cost Estimation

Costs for implementation of air pollution control measures were estimated under the following

conditions,
1) Exchangé rate

1USD = 100.19 HUF
1USD = 109.35 Japanese Yen
{as of December 15, 1993)

2}  Interest rate

The annual interest is assumed to be 5% as cmployed in direct loans of Japanese
government funds. Commissions and an additional interest of an undertaking bank in

Hungary is excluded.
Costs for implementation of control measures for motor vehicles are excluded.

Cost estimates already made by Hungarian enterprises are used whenever available, Details of
the cost estimation are shown in Tables D9,1.1 through D9.1.7 in Data Book.

9.1.1 Existing Control Plan
{1) Borsod Power Station
a)  Initial costs

CFBC system : HUF 14,740 million
HFBC system :  HUF 1,330 million
Ash disposal site for HFBC : HUF 1,670 million

Total HUF 17,740 million
b}  Operation costs (ekchange losses excluded)

CFBC system (6,920 hr/year) : HUF 2,976 million
HFBC system (2,210 hr/year) :  HUF 282 million

Total HUF 3,258 million/year



(2) Major Factories

R/N Factbry Name | Object Faéiiily . Control Measure ". Initial Cost’
. {million HUF)

03/0 | EMO Tunnel kitn Fuel change from coal to -
natural gas

15/1 HAMOR Forge furnace | Improvement of 8 160
furnaces to the Rath type |

15/2 DAY Electric fumace | Suction devices and dust 62
collectors '

231 | TVK Nitric acid Denitration equipment 31

production line | using ammonia
Total 253

(3) Households

“4)

. 'The costs for house connection of gas pipe and gas~buﬁ1ing euipment are assumed to be
HUF 175,000/household.

37,600 households x HUF 175,000 = HUF 6,580 million

Total Initial Cost

The total initial cost for above measures

HUF 24,573 million




0.1.2 Additional Measures

Costs to be added to those of the existing plan are estimated.

(1) Major Factories

(2)

(3)

4)

R/N | Factory Name Source No. Control Measure Initial Cost
ﬁ (million HUF)
02/1 OZD K.U, Boiler Fuel change -
03/0 EMO Tunnel kiln Qualiiy coal as raw -
materiat
04/1 BORSODCHEM | Inginerator . | 2-stage combustion 1.65
09/2 SAGROCHEM . incinerator 2-stage combustion 2.20
15/2 DAV Heating Fumace retrofitling 60.0 -
. fumace Recuperator 1.65
17/1 | HEJOCSABA | Cement kiln_| Low-NOx bumer 32.1
Total 97.6
Households

equipment costs are:

14,800 x HUF 175,000/houschold = HUF 2,590 million

Total Initial Cost for Additional Measures

The total initial cost for above measures : HUF 2,688 million

Grand Total Initial Cost

Grand total initial cost for the measures in the existing plan and the additional measures is

as follows (million HUF):‘

Borsod Power Station

Major Factories (8 plants)
Gas supply (52,400 households).

17,740
351
9,170

Grand Total

HUF 27,261 million

“Additional 14,800 ‘households are supplied with natural gas. Pipe connection and




9.2  Proposed Air Pollution Control Plan

Conditions of poliution sources, control measures, and predicted air quality (502 and NOy) are
summarized in Table 9.2.1 for the present and the three cases of the year 2005, '

In Case F-0, the no pollution control casc, the predicted concentration of SO, seriously exceeds
the new ambient air quaiity standard (50 pg/m3 as the long time limit value). The_maximum
hcating-sea'soh average concentration occurring in the center of Miskolc is 173 ng/m3 which is
over 3 times of the new standard.

In Case F-1, the case of existiﬁg plans of the Hurigarian authorities and enterprises, major air

po]luﬁon control measures are as fbllows:

(1) Introduction of CFBC and HFBC systems to Borsod Power Station

(2) Drastic reduction of electricity pi'oductio_n in Tisza I Power Station -

(3) Use of low-sulfur fuel oil (S : present 3.73% to 1.{)%_) in Tasza I Power Station

(4 Increase of the natural gas supply covering 78% of all households (57% at present)
(5} Fuel Saving by about 10% in major facwries' and some measures to reduce poliutant

emissions in 4 factories

By above measures, the amount of SO, emission will be .l‘edl.lCEd to 26% of the present level,
and that of NO, will be reduced to 57% of the present level, The annual average concentration
of 804 satisfies the new standard in the whole area. However, the heating-season average
concentration of SO, does not satisfy the new standards at the central part of Miskolc.

In Case F-2, the additional measures case, the folloWing measures are added to Case F-1:

(1)  Further increase of the natural gas supply covering 86% of all households
(2)  Some measures to reduce poltutant emissions in 6 factories

These measures reduce the SO, emissions by 1,700 ton/y, and the NOX emission by 300 t/y. As
a result, the heating-season average concentration of SO satisfies the new standard in the whole
arca with the highest conceniration being 41 pg/m3 (the standard : 50 pg/m3).

The NO, concentration satisfies the new standard (70 [tg/m3) in all threc future cases, and is the

lowest in Case F-2.

In view of air quality improvemenl in the Sajé Valley arca, implementation of the air pollution
control measures included in Case F-2 is proposed.
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9.3 Institutional Measures
9.3.1 I..éga_l Co_ntrol Measures

Ii may be stated that the slow progress of air pdllution abatement in Hungary partly has
originated in the gaps of legislation but has. been mai'niy caused byﬂ me lack of coordination
and insufficiency in the'implcmemation Alr pollution abatement is the - responsrbxmy in
common and separately of more than one ministry, however such shared organization and
responsibility hinders the effi iciency of actions taken i m alr pollution abatement. The obligatory
data declaration serves as a basis for the emission inventories and other control measures.
‘However, in the garly years the system functioned with difficulties due to different
understanding of regulatory m(_:asures by the authorities and polluters. These difficulties were
reflected in the problems accompanying the implementation of the mechanism of fining to
achicve the reduction or elimination of harmful air pollution. In many cascs, the emission lirriit
values and the possibilities in emission reduction determined by the actually avallable
technology are in a discrepancy 1o a greater extent.  The lcglsiauon concerning lrafﬁc
genefated air poilulion was .i_n[ro'duccd with delay and up lq the present there are gaps in-the
legislation. In practice, the implementation of quali'fi(':a_ii'on (quality control) of the mobile
sources and the development of the highway system taking into co'nsideratio_n environmental
aspects was no@ performed coherently and consistently. Emission limit. values for major
polluting sources are specified in a separalc way by a transmission model and by an
environmental impact assessmenl, however such method resuits in madcquate accuracy because

of the lack of ambient air quaiuy monitoring/measurement,

Hungarian government is preparing new lepal systems on air pbl!utibn abatement to settle the
above-mentioned problems. The draft decree and regulations propo_scd adopts new ideas which
scems to be more effective for an air pbllution control and'mbre flexible 10 execute them.
Almost all impoitant principles that are indispensable for air poliution abatement and that can
be accepted internationally, have been described in the draft act and rcgulatlons Therefore,
enactment and enforcement of them are expected as the most probable legal control measures.
Remarkable diffesences between the present fegal systems and the proposed ones are as follows:

1) specifying the jurisdiction and the roles of govemmental organizations and their
administrative tasks in air pollution abatement; _
(Certain administrative bodies will be empowered (o coordinate the rel'ming organizations

not to hinder the efficiency of actions taken in air pollution abatement.)




2) introduction of “fee for using environment” instead of the present basic fine system
concerning stationary air pollution sources; _
(By an introduction of “fec for using environment”, all operatorsfowners of air poliution
sources shall be liable to pay a “fee for using environment” depending on the total mass
of air pollutant emissions. A fee will be paid voluntarily or without a sense of guilty like
a tax by the pdﬂuter.) '

3) modifications of ambient air quality standards and zoning system for their application;
(Modification of ambient air quality standards makes the limit values of SO, stricter than

pfcsent ones.)

4) introduction of concrete technological emission standards (limit values) to certain
industries instead of present regional emission standards;
(Polluting sources as thermal power plant and cement industry will be controlled with
special care according to the concrete technological emission standards.)

5)  stricter emission limit values conce_min'g mobile air polluting sources based on a EC
regulation; and '
(New regulation concerning mobile air pollution control will encourage the replacement
of traditional high-emission motor vehicles by low-emission vehicles cquipped with

catalyzer.)

6) emphasizing an effective utilization of environmental impact/status assessment for the air

potlution abatement.

Gaps and insufficiencies might still remain to some extent even if new act and regulations come
into force. Because lots of well-trained talents and optimum execuling sysiems would be

needed 1o realize the objectives of the regulations.
9.3.2 Reinforcement of the Organizations

One of the draft regulations emphasizes that operatorfowner of air polluting sources shall
appoint an official who is responsibl_e for air pollution protection and is enough educated to
direct and control the activity professionally. The other draft regulations emphasize that
operator/fowner of air polluting sources shall make self-declaration of air pollution data based
on t_hé measurement and technical calculation to the competent environmental authority, and
that the state and the trend of ambient air qua'lity shall be regularly measured and kept with the
help of suitable measuring network. To perform these obligations, qualified talents shall be
provided within a short term by the appropziaie training or education. Therefore it is neéessary
to establish a training systems inside or outside of competent environmental authorities in the
Study Area.



The draft governmental decree emphasizes an importance of emission/immission monitoring
for'air pollution control and an effcctive utilization of environmental impact/status assessment
for the air pollution ébatemeni The draft.regutation on emission limit valuee of stationary air
polluting pomt sources says that the operators of the pollutmg sources are obliged to measure
the emission or to ‘commit the measurement to professmnal organizations, and that the special
emission limit values shall be imposed on the basis of air quality control and environmentat
impaét assessment of spread of poliution. Therefore it is necessary {o esiablish systems which
can provide standardized 'measuring or processing methodology and can provide suggestions

and recommendations by an assessment based on the reliable data.
(1) Training Center for Air Pollution Conirol

One example of. the training systems is a regional/local training center as s.hlowh in Figure
9.3.1. It might be better from the view point of effective administration that the training
center belongs to a certain competent environmental authority like EKF, However it
should be operated in cooperation with other organizations and with academic
institations, suéh as KTM, KHVM, IKM, NM, BAZKF, ANTSZ, University of Miskolc and
so on. Because specialists and experts of several fields are needed for trainers. The

training center consists of five major sections which roles are as follows.
1)  Combustion conirol section

The secction develops a knowledge and a technical skill of the administrative
officer/engineer to promole an optimum combustion control and an energy saving in
industry. Items 10 be instructed arc technical skill to operate and maintain the

combustion equipment, quality control of fuels and methodology for energy saving.
2)  Scction of air pollution control concerning stationary sources

The section devclops a knowledge and a technical skill of the admihistrative
officerfengineer fo promo{é an air poliution control measures for slétionary sources.
Items to be instructed are icgal systems on air pollution control, technical skill to operate
and maintain the c'on;rol equipment and (0 prépare necessary emergency measures for
preventing the dangerous state of air pollution, and methods to report the data concerning
air pollution and to train the workers. '

3)  Section of air pollution contrel conceming mob_'iie_ Sources

The section develops a knowledge and a technical skill of the administrative
officer/engincer to promote an air poliution control measures for mobile sources. Items

to be insiructed are legal sysiems on air pollution control, technical skill to install and




2)

maintain the control equipment of motor vehicles, and methods to report the data

‘concerning air poliution and 1o train the manufacturers and the users.

4)  Section of measurement and data processing

The section develops a knowledge and a technical skill of the administrative
officerfengineer o ensure an accuracy of the measurements and technical calculations of
air ﬁollutants. Items to be instructed are legal systems on air pollution control and on
quality'cbntml of measurement{inspeciion, technical skill to operate and maintain the
measuring equipment and to process the data, and methods to report the data concerning

air pollution and to train the workers.
5) Registration section

The section issues a certificate/license for trainees who can accomplish the whole courses
and can pass the qualifying examination, and registers their names, registration numbers
and biodata. The section also recommends the registered persons by request for the

qualified ofﬁcials/engineers according to their specialties.
Air Pollution Monitoring and Assessment Center

One example of data measuring and processing systems is a regional/local unified center
of monitoring and assessment as shown in Figure 9.3.2. It might be better that certain
divisions of EKF are developed into the center under the control of EKF. Because
difficulty of coordination will affect the efficiency of its operation as shown in the past
experience, if the center is an inter-organizational body. The monitoring and assessment

center consists of five major sections whose roles are as follows.
1)  Ambient air quality monitoring section

Parts of existing division such as Air Cleanness Protection Division of EKF can be
developed into this section.. The main tasks arc monitoring ambient air quality,
operationfmaintenance of monitoring equipment and processing of measured data. The
ambient air qual'ity data from monitoring stations are gathered by a central data
accluisition system like a telemeter system. The gathered data are ‘processed and
transmitted to the Central Environmental Information System in Budapest. After that, the
data are stored in the Data. Administration Section in the center and are informed to

regional air pollution protection authorities and to local governments.
2)  Emission monitoring section (Stationary sources, Mobile sources)

Part of existing division such as Emission Monitoring Division and Information Division



of EKF can ‘be developed into the scction. The main tasks are emission measurement of
both stationary and _inobile sources, opera_tidhfmaimenanée of nieas;uring equipment and
data processing/storing. The gathercd_dgta are processed and transmitted 10 the Ceniral
Environmental Information System in Budapest. 'Emiséion data of étﬁti:)néry sources are
‘gathered by the sclf-declaration system, by the direct measurement and by surprise

measurement, and those of mobile sources measured by car inspection systems are

informed by BAZKF. Afier that , the data are stored in the Data Administration Section
in the center and . are utilized by the competent environmental authorities and local

goVemmem.
3)  Assessment section

Part of division such as Environmental Assessment Division of EKF can be developed into

this section. The section conducts environmental impact assessment by request of

regional or local governmenis (BAZ county, city mayor offices) and privale sectors with

the help of the air pollution simulation models such as the model introduced in this
Study. Results of the assessment would be useful information for the environmental
protection authorities who need lo make a policy, a sirategy and a decision on air

pollution abatement.
4)  Public awarencss development section

The: section periodically notifies the state of ambient air quality to the p.iib'lic through
mass communication or by strect display boards to proinote pi:blic awareness 1o air
poltution problems. It would be helpful for getting the consensus of public opinion on
the obligations concerning air poliution abatement,. in other words, it would help the
public to understand an importance of “fec for using environment” (air pollution fee),

vehicles equipped with catalyzer and so on.
5)  Data administration section

The section compiles all data measured and keeps them for certain period (10 years).
Restored data should be freely utilized for air potlution protection activities by regional

or local governments at any time,

9.3.3 Financial Measures for Executing the Control Measures

CEPF (Cemral_Environmcnta_l Protection Fund) is cxpected to be expanded by the newly
proposed system of “fce for using environment”. CEPF can support not only control
measurcs of industrial polluting sources but also those of domestic sources. According to the

annual program for suppornt in 1993, projects for reduction of domestic emissions are selected

9-10



as high-priority tasks and can be funded by CEPF sources. The projects include building up or
extending medium or low pressure gas network, which may extend up to joining individuals
into the nctwork, It is pfcdicted that reduction of domestic emissions will contribute to
improvement of air quality in the Study Area 10 a greater exient. Therefore, the project of
expanding natural gas suppiy drea for domestic use in the Study Arca can be supporied by
CEPFE. '

Preferences and tax allowances for activitics and products concerning air pollution abatement
should be strengthened by some modifications in present taxation system, and should be widely

noticed to the public.

All or part of expenses for emission measurement should be paid by the polluters who ask to
measure it or who have to be inspected according to the regulation, and should be filted up for
a replacement of the measuring cquipment or for purchasing articles like standard gases or

‘spare parts.
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9.4  Implementation Program

The structural measures described earlier and the non-structural measures presented in Se_ctioﬁ
9.3 which suppori the former should be implemented to improve the air quality in the Sajé
Valley arca by the farget year of 2005. In this Section, an implementation program will be
proposed considering ihe priority of above measures. :

{1) Structural Measures

One of the methods to determine the 'priority of implementing structural measures is to
consider the amount of pollutant emission from the sources. - Figure 9.4.1 shows the
shares of the sources in the total amount of SOy emission, and Figure 9.4.2 shows the

same for the NOx emission.

In the no pollution contrzol' case (Case F-O), _thé power stations account for 78% of the
total SO, emission, communal sources account for 18%, major factories 3%, and motor
vehicles Iess than 1%. In this respect, the power stations (espcmally Borsod P S) should
be given 3 high priority in the SO, pollution control, '

In the case of NOx, the power stations account for 36%, major factories 1%, motor
vehicles 28%, and communal sources 17% of the total NOx emission,

Another method to determine the priority is 10 consider the contribution of cach source
to the ground-level concentration of the poilutant which is motre important in terms of
health of the people in the area concemned. The contributing concentrations of the
sources at a typical point in Miskolc, Kazincbarcika, Putnok, and Ozd, where population is
concentratcd is shown in Table 9.4.1.

The contribution ratio of communal sources in the SO, concentration is over 80% at all
the points. The ratio particularly increases in the heating season. In this regard, the
supply of natural gas to the houscholds should be given a high priority.
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(2) Non-structural Mcasures for Air Pollution Control

3

Non-structural measures arc very important as the support to implement the structural

measures.

Main non-structural measures proposed are as follows.

(1

2)

(3)

(4

(3)

Tax finance allowance systcm

Financial mcasurcs

Establishment of air pollution monitoring and assessment center

Establishment of training center for air pollution control
Enforcement of "Governmental Decree on Air Pollution Control"

Enforcement of "Governmental Decree on Air Pollution Control” is most important,

because the decree is the foundation of all measures.

Implementation Program

On the basis of above considerations and mutual relation between structural and non-

structural measures, an implementation program is proposed as shown in Table 9.4.2.
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. CHAPTER 10






Chapter 10 RECOMMENDATIONS

(1) Implementation of New Legal Systems for Air Poltution Control

(2)

The Hungarian Government is preparing new legal systems for air pollution control.
Implementation of the new regulations and standards would undoubtedly contribute to

“improvement of air quality in Hungary including the Sajé Valley arca. For the successful

implementation, the following is recommended.

1) Fostering qualified persons in appropriate institutions in various areas including
combustion control, air pollution control, air quality measurement and data
processing, air quality assessment, public awareness development, and
environmental data administration.

~ 2) Effective utilization of the Central Environmental Protection Fund (CEPF) and

strengthening the preferential taxation system to promote air pollution abatement
measures including gasification of home heating and energy 'saving.

Air Quality Monitoring

Ambient air quality monitoring is the foundation of air pollution control management.
The Sajé Valley area is now covered by the monitoring network of 16 automatic
measuring stations for air quality and mctcorology.' Important tasks for maximization of
functions of the existing monitoring network and for effective utilization of the monitored

data include the following:

1) Proper operation and maintenance of measuring equipment and data transmission

devices

2) Data examination and processing for evaluation of the air quality

3) Data management for utilization in various works concemning air pollution control

4) Prcpamﬁon of monthly summary and annual report of the monitoring data

5) Publicity of the state of air quality for stimulating public awareness towards air

quality improvement

For strengthening the capability of performing above tasks, close cooperation of the
institutions involved in the monitoring and adequate allocation of human resources and

budget are recommended.
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3

4

Energy Saving

Energy consumption per unit output in Hungary is generally much higher in comparison
to other developed countries. It also applies to many plants in the Sajé Vchy area. To
promote energy saving in plants, the following are mcommendcd

1) Actual status of energy efficiency should be evaluated in each plant. For this-
purpose, key combustion parameters such as fuel consumption rate and oxXygen
concentration of combustlon gas have to be measured accurately. A fuel flow meter
or an appropriate device for determining the fuel consumption rate should be mstalled :
on combustion facilities that do not have one currently. Since flue gas measunng
ports for number of combustlon facilities are prov1ded at inappropriate positions
whela actual oxygen concentration of the combustion gas is not possible to measure
due to air intrusion, the port should be provided at an appropnatc p]ace such as the

boiler outlet.

- 2) The t)kyg'eh concentration and the te'mper'a_ture of exhaust gas were found to be h'igh

at number of combustion facilities, indicating dissipation of heat energy into
atmosphere. Amount of air supply should be controlled at an appropnate level, and
air intrusion into combustion chamber should be prevented. Waste heat of fluc gas
should be utilized as much as possible by employing appropriate energy saving
devices.

3) Each plant should have an organization to pursue maximum energy utilization
efficiency under a director who takes full responsibility in energy saving. It is
desirable that the Government prepare gllxidclim_:si for energy diagnosis and
rationalization of energy utilization to be implemented by plants. | '

Improvement of Borsod Power Plant

Borsod Power Plant is a large pollutant emission source at present with out-dated
facilities, but its importance as an energy s&pplier in the Sajé'Valley area will be increased
in the future. Therefore, substantial improvements of this power plant in pollution
control and energy efficiency are indispensable. An improvement plan has been prepared
by the Hungarian Electricity Companies (MVM Rt.) on the basis of the éncrgy policy of
the Government in which utilization of the local coal is intended for Borsod Power Plant.
Implementation of the improvement plan should be promoted by paying attentions to the
following:

10-2
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6)

1) New installation of the circulating fluidized bed combustion (CFBC) system planned
by MVM Rt. is considered to be appropriate and necessary for improvement of the
plant under the policies of the Government.

2) Conversions of existing 4 boilers into the hybrid fluidized bed combustion (HFBC)
type have been also planned by MVM Rt. Meanwhile, the Government has proposed
a regulation that the sulfur removal efficiency of the HFBC system be 60 % or more.
The HFBC system was developed by Institute for Electric Power Research (VEIKT)
and succéssfuily applied in Ajka Power Plant using the coal produced near Ajka.
Howevér, the sulfu'r removal efficiency of 60 % was not confirmed by the
combustion test of the Study Team conducted at Ajka Power Plant in which the
Borsod coal was used. Although the efficiency of 60 % is said to be guaranteed by
VEIKI in the application the HFBC system to Borsod Power Plant, careful studies
are recommended for its success.

Prevention of Emissions of Harmful Substances

in the Saj6é Valley area, there aré several chemical plants that emit harmful substances
such as HCl, H2804, NH3, phosgene, and chlorobenzene. Emissions of these
substances must be controlled strictly for the safety of people rather than in view of air
pollution control. Since these plants have their own plans to eliminate such harmful
emissions, their urgent implementation is strongly recommended.

Air Quality Simulation

The degree of influence to the ground level pollutant concentration is not always
proportional to the scale of the emission source. Therefore, air quality simulation, such
as that cmplbyed in this study, is useful for air pollution control planning. For a
simulation model to be reliable, accuracy of data on ambient air quality, meteorology, and
pollutant emission sources is critically important. Therefore, works to improve these data
should be continued systematically. Wide-spread utilization of available simulation
models and further development of models for particular purposes, such as analysis of
short-term high pollutant concentration phenomenon, are recommended.
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