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A | NTRODUCTI ON
1. Czech Republic as a country with an econony in transition is
characterized by high specific energy consunption, limted reserves of fossi

fuels and with a small chance for exploitation of renewabl e energy resources.

2. Coal is the only locally available raw material for production of energy
and there is a chance that it will keep its inportance also in the future. But
possibilities for mning are limted and increasing demand for electricity
must be suppl enmented with other resources, such as nuclear energy and natura
gas and the inmport of electricity must also be taken into consideration

3. Qut of nunmerous factors and conditions affecting the use of coal, the
devel opnent of clean coal technol ogies holds an inportant position. Wthin
the period 1980-1990 all existing power plants were retrofitted with the main
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objective of satisfying emssion limts of the main contam nants - SO, NQ, and
particul ates - but for the future it will be necessary to ensure a
satisfactory conpetitiveness of electricity produced on the basis of coa
versus other sources. This can be achieved by reducing the costs of coa

m ning, high efficiency of conversion e.g. by the use of CCT and by reducing

i nvest ment costs.

4, It is possible to conclude that in the first phase of the introduction of
CCT in the Czech Republic significant success was achieved in reducing

em ssions of contam nating conpounds. In the period after the year 2000 it is
possi bl e to expect the spread of processes of a higher technical |evel with

hi gher efficiency and savi ngs of fuel

B. COAL RESERVES AND THEI R M NI NG

Brown coa

5. Geol ogi cal reserves of brown coal in the Czech Republic are considerable
and are estimted at 9.6 billion tons, of which the recoverable reserves are
5 billion tons where 1.5 billion tons are assigned for exploitation. O her

recoverabl e reserves are located in prospective or blocked sites where their
future possible mning depends on the use of CCT with higher efficiency. Most
of the brown coal has a low calorific value which is within the range of 9.5
to 12.0 MI/ kg with high ash content (up to 40% Ad, S up to 2.5% Sd which is
characterized by difficult beneficiation. Only a limted part has a higher
calorific value - up to 16 M}/ kg with good beneficiation. This fact is
[imting possibilities of using CCT.

Table 1: Mning of Brown Coal and its Prospects (mllion tons)

Prospect s
Year Act ual
Case 1 Case 2
1990 81
1995 59
1997 54
2000 48 48
2005 43 45
2010 41 44
2020 36 43
2030 29 42
2040 3 40
2050 - 30
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6. It can be seen fromthis table that due to restructuring of the coa
industry and its acconmodati on to market conditions within the period

1990- 2000, a reduction of mning outputs is taking place. For the future two
cases may be taken into consideration

- case 1 (reduced) with the continuous reduction of mning rates up to
recovery of all coal of the existing mnes up to about the year 2030.

- case 2 (expanded) with renoved bl ocking according to present day m ning
| egi slation and with the opening of new sites whose reserves could cover

the need for coal in the Czech Republic up to the year 2060.

Bi t um nous coa

7. Ceol ogi cal reserves of bitum nous coal in the OKD (region of Ostrava-
North Bohem a) are about 8.5 billion tons: due to restructuring and dunping ,
recoverabl e reserves of mnes in operation account for only about 400 mllion
tons and prospective sites to about 1.3 billion tons. Calorific value of this
coal is about 20-28 M/ kg, sul phur content about 0.6% S  About 30% of these
reserves are coking coal

Table 2: Mning of Bitum nous Coal and its Prospects (mllion tons)

Year Act ual Prospect s
Case 1 Case 2

1990 22. 4
1995 16.6
2000 15 16
2010 12 12
2020 8 10
2030 3.5
2040 2
2050 -

8. According to the first case (reduced) conplete exploitation of the sites

currently mned is assunmed around the year 2040. According to the second case
(expanded) the opening of sone of prospective sites is assuned with the
possibility of mning beyond the year 2060.

9. At present the ratio of mning of coal for energy to total mning of
bl ack coal is estimated to be about 40% and this ratio should rise to about
60% with the reduction in coking coal whose utilization will be difficult.



ENERGY/ GE. 1/ 1998/ 13
page 4

C. PRODUCTI ON OF ELECTRI CI TY BASED ON COAL

10. As a result of the restructuring of industry of the Czech Republic and
the tenporary reduction in industrial production, consunption of electricity
in the period 1990-1994 has decreased. Several forecasts hint that consunption
of coal will systematically increase as is denonstrated in Table 3 [TWh].

Table 3: Contributions of Various Fuels to Production of
Electricity and their Prediction

Act ual Prognosi s
Year Consgzption Prodiction Cbnsgﬂption Prodgption
1990 53.0
1993 47.8
1997 53.4 59.9
1998 54. 4 60. 8
2000 57.5 62. 2
2005 63.7 70. 2

* production w thout self consunption of power plant
**  production without self consunption of power plant - network |osses -
PS - punping

Not e: Prognosis of the conpany EEZ, s.c., 1998

11. The contribution of individual energy resources to the production of
electricity and their prospects is given in Table 4, fromwhich it is obvious
that the highest contributors are power plants based on coal. According to
this prognosis this ratio will decrease due to the introduction into operation
of the Nucl ear Power Plant (NPP) Tenelin, but in the case of the forecast

i ncrease of the use of coal, its share should not decrease bel ow 50%

12. If the NPP Tenelin were not brought into operation or in the case of a
reduction of coal mning it would be necessary to provide for a |arger share
of electricity based on natural gas or to cover it by inporting electricity.

13. The install ed power output of resources for the production of electricity
in the Czech Republic represents at present about 15,000 MV of which 11,000 MV
is owned by the electric power plant and distributing conmpany EEZ. The
contribution of coal firing plants to this output is 60% The necessary rise
in power outputs to the year 2010 should be secured first of all by nuclear
energy (Temelin - 2000 MY and on a smaller scale by the construction of
several new bl ocks based on natural gas or coal
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Tabl e 4: Contributions of Various Energy Resources to Production
of Electricity and their Prognosis

1997 2000 2005 2010
Year

TWh % | Twh % | Twh % | Twh %
Tot al
production 59. 9| 100 62. 2| 100 70. 2| 100 78 | 100
O which various resources:
« nucl ear 12 20 |*22.0| 35 23.3| 33 24 31
« hydro 2.3 4 2.3 4 2.3| 3 2 3
. coal (steam) | 44.3| 74 35.9| 58 40.6| 58 45 57
e gas 1.3 2 2.0 3 4.0 6 7 9

* On the assunption that the NPP Tenelin is brought into operation

14. Most Czech coal firing electric power plants use brown coal. The
contribution of bitum nous coal to total electricity production is about 10%

D. PRESENT STATE OF CLEAN COAL TECHNOLOG ES IN THE CZECH REPUBLI C

15. Around the year 1900 CCT started to be brought into operation. Its
application was oriented to reduction of em ssions of pollutants — SO, NQ, and
particulates - with the aimof satisfying the legal Ilimts of the Czech
Republic and the em ssion | oad prescribed by international conventions. It is
possible to state that the ecol ogical |egislation of the Czech Republic is
quite strict and that its aimis to reach in the near future the |levels of
respective EU | egi sl ation.

16. Em ssion limts of the Czech Republic are given in Table 5 for boilers
firing browmn coal with outputs which are frequent for retrofitted boilers

whi ch should satisfy emssion limts. The given limts are compul sory for new
units. For older units the deadline for satisfying the emission |limts is

31 Decenber 1998

17. Reconstruction of existing boilers or their substitution by fluidized bed
boilers was started in the Czech Republic with the aimof satisfying the
specified emssion limts. The conmpany CEZ al one (accounting for 75% of the
production of electricity in the Czech Republic) desul phurizes about 6300 MAé.

18. In total, em ssions will be reduced by the year 2000 in conparison with
the year 1993 as concerns SO, by 90% NQ, by 50% and particul ates by 80% due to
retrofitting and introduction of fluidized bed boilers.
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Table 5: Emission Limts for Boilers Firing Coal [ng/nnf]
Ther mal out put .
Parti cul ates S No,
(M) C
Pul veri zed coal boilers
5- 50 150 2500 650
50- 300 100 1700 650
>300 100 500 650
Fl ui di zed bed boil ers
5- 50 100 800 400
> 50 50 500 400
19. Machi ne works in the Czech Republic do not have locally avail able CCT and

thus their introduction is dependent on the transfer of know how from western
states. High investnent costs and their slow returns assunme the presence of
foreign capital - of international organizations or investnment conpanies.

20. All installations of CCT are subject to strict selective procedures -
tenders nostly in accordance with international rules. Usually prestigious
foreign conpanies enter into these tenders, nostly in cooperation with |oca
compani es.

21. Czech end user companies nostly require processes with excellent
recomendati ons and thus require their worldw de use. Participation of severa
foreign conpanies and conpetition in tenders |ead to a consi derable reduction
in the price of CCT. On the other hand foreign conpani es get the chance to
expand their activities in the Czech Republic.

22. The followi ng CCTs are at present operated in the Czech Republic:

(a) Desul phuri zation of flue gas by secondary nethods nmostly by the use
of wet line-linmestone non-regenerative processes

(b) Reducti on of em ssions of NQ by primary nmethods, first of all by
application of |ow em ssion burners,

(c) Reducti on of em ssion of particul ates by substitution of |ess effective
filtration units by progressive processes, first of all by ESP

(d) Substitution of pulverized coal boilers by fluidized bed boilers in the
circul ating atnospheric variant,



ENERGY/ GE. 1/ 1998/ 13
page 7

(e) | GCC el ectric power plant 2x200 MWV (Vgesova) whose reconstruction was
based on retrofitting of the original pressurized gas plant with Lurgi
generators to production of energogas and its use in the conbined cycle.

23. Solid waste produced during desul phurization of reconstructed electric
power plants is dunped or reused. Both these approaches contribute to

i nprovenent of the quality of underground waters. Tables 6 and 7 give the
nmost i mportant power plants with desul phurization of flue gas and with
fluidized bed boilers in the Czech Republic.

Tabl e 6: Desul phurization of Flue Gas in Power Plants of EEZ

. Year
Power plant |Qutput MAe Suppl i er (st
Prunégov 1 4x110 Bi schof ( BRD) 1995
Prunégov 2 5x210 M t subi shi (Jap.) 1996
Poéerady 1 3x200 Hoogovens (Neth.) 1996
Poéer ady 2 2x200 SHL ( BRD) 1994
TuSimce 1 3x110 Bi schof f ( BRD) prep.
TuSimce 2 4x200 Mar ubeni - (Jap. ) - Chi voda 1997
Ledvi ce 3x110 Austrian Energy Env. (Aus.) 1996
Ti sova 1x100 St ei nnul | er ( BRD) 1997
Chval eti ce 4x200 IVOInt. (Fin.) 1998
Di t mar ovi ce 4x200 M t subi shi (Jap.) 1998
MlInik 2 2x110 Austrian Energy Env. (Aus.) 1998
MlInik 3 1x500 Austrian Energy Env. (Aus.) 1998

Tabl e 7: Construction of Hi gher Qutput Fluidized Bed Boilers

Site Cut put Suppl i er vear

t/ hr (start)

EPP* Ledvi ce 350 ABB (CR) 1998
EPP Pogi éf 250 ACC- Cons. (Fr.-Fin.) 1996
EPP Ti sova 350 Vit kovice (CR) 1996
350 Lurgi (BRD) 1997

MN Tgi nec 160 Lur gi - Tl maee 1995
HP* Zlin 150 ABB (CR) 1996
EPP Hodoni n 2x170 Austrian Energy Env. (Aus.) 1996

X EPP- El ectric Power Pl ant,
* MM Mechani cal Wor ks
+ HP- Heat Pl ant
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E. PROSPECTS

24, The outl ook for the construction of CCT in the Czech Republic for the
period after the year 2000 depends on nunerous conditions, the nost inportant
being the possibility of utilization of coal reserves in the |long-tine
horizon, i.e. for the expanded case of coal

25. While the present period (1990-2000) is oriented to ecol ogica
retrofitting of existing units and construction of units w th atnospheric
fluidized bed conbustion, in the future the application of processes with

hi gher efficiency and with mnim zed eni ssions of polluting conmpounds
inclusive of CO, is assuned. Besides the necessity of arranging for the
necessary rise in demand for electricity by construction of new capacities
around the year 2010, it will be necessary to conpensate for the aging units
which were retrofitted in the 1990s by new and nore effective units.

26. Technol ogi es suitable for processing coal with properties typical for the
Czech Republic are evaluated in Table 8 for various time horizons. Wth

regard to the evaluation given in the table, it is possible to predict the
future of CCT in the Czech Republic:

Tabl e 8: Evaluation of Different Technol ogi es Suitable for
Production of Electricity Based on Coa

Pr esent 2000- After
state 2010 2010
Combustion of pul verized coal with 1 1 1

desul phuri zation and denitrification

Technol ogy

e supercritical brown coa
e Dbitum nous coa

Fl ui di zed bed conbusti on
e atnospheric

e pressurized
| GCC
e brown coa

e bitum nous coa

Not e:

1. Commerci al i zed, wi dely used processes,

2. denonstration units, larger reference units are not secure,
3. wi t hout significant references for |arge units.
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Medi umtinme horizon (2000-2010)

27. On the assunption that the NPP Tenelin will be brought into operation and
the operation of existing power plants which are already desul phuri zed,
expansion of CCT will be oriented so as to cover the necessary demand for new
capacities or for substitution of obsolete units. Here nust be taken into
consi deration first of all PC-combustion of bitum nous coal with supercritica
parameters or of brown coal if sufficient references were available for these
processes which woul d be suitable for coals with higher ash content. Wder
possibilities could be seen for the transfer of atnospheric and especially
pressurized fluidized bed conbustion units if sufficiently reliable references
were avail abl e for conbustion of [ow quality brown coal

28. Consideration is also given to the I GCC production of electricity based
on bitum nous coal. Use of brown coal for this process is limted both by its

quality and opening of the mning sites which are at present bl ocked.

Long-tine horizon (after the year 2010)

29. Application of CCT in this horizon is greatly linmted by renoving the
mning limts for brown coal and opening of reserve localities.

30. Regar di ng physical term nation of existing power plants with
desul phuri zation of flue gases, their substitution and construction of new
units will be inevitable. 1In this period, when sufficiently reliable

reference units would exi st even with the use of high ash-content brown coals,
t he prospects of transfer of CCT units in the Czech Republic are quite |arge -
especially of highly efficient processes. Another prospective direction is
progressive processes of beneficiation which could reduce the ash content in
brown coal in the Czech Republic and increase quality of its utilization in
combustion or gasification processes. In the nore distant horizon (after the
year 2020) other processes could become of interest - the devel oped CCTs,
pressurized conmbusti on and new generation of gasification processes (topping
process), allotherm c gasification or use of coal gas fromgasification for
direct conversion to electricity.
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Table 9: Prospects of CCT in the Czech Republic

Peri od

Construction of CCT

Pr esent

Desul phurization and denitrification of existing power and
heati ng pl ants,
At nospheric fluidized beds of higher outputs

2000- 2010

Meeting the rising demand for electricity:

o atnospheric fluidized bed combusti on,

e PC conmbustion with supercritical paraneters,
 |ower output pressurized fluidized bed combustion
« | GCC

2010- 2020

Substitution of the existing electric power plants, neeting

the rising demand for electricity:

e PC combustion with supercritical parameters, - fluidized
bed combustion with high efficiency,

e« |IGCC with gasification, New beneficiation coal processes

After the
year 2020

| GCC cycle with gasification and with new generation of
pressurized fl uidi zed bed conbustion (topping cycle),

Al | ot herm ¢ gasification,

Direct conversion of coal gas fromgasification to energy




