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Attachment-4.1-1

Agreement on Pollutants Emission Between Radom Prefecture

and Kozienice Power Plant

Decision

By the Radom Prefecture concerning the protection of air against pollution.

I.

This decision determines the type and amount of pollutants that can be

introduced into the air by the Kozienice Power Plant.

valid until December 31, 1997.

This decision is

1, Pollutants introduced into the air from individual power generating

units and from stack No. 1 shall not exceed the following values:

a) Boiler OP - 650 - Unit No. 1 - 200 MW

Maximum [ke/h]

Annual [t/year]

~ Sulphur dioxide 1,118
- Nitrogen dioxide 512
- Dust ' 514
- Carbon Oxide. 228

b) Boiler OP - 650 -~ Unit No. 2 - 200 MW
[Values same as above]
¢} Boiler OP - 650 - Unit No. 3 - 200 MW

[Values same as above]

5,550
3,102
3,115
1,382



d) .The total amount of pollutants introduced into the air by stack
No. 1 (height 200 meters, outlet dlameter 6.7 m) shall be as

follows:
Maximum [ke/hi Annual ft]veanl
- Sulphur dioxide 3,357 16,650
- Nitrogen dioxide . 1,536 _ 9,306
- Dust 1,542 9,345
- Carbon oxide . 6084 4,146

2. Pollutants introduced into the air from individual power generating

units and from stack No. 2 shall not exceed. the following values:
a) Boiler 05-8650 - Unit No. & - 200 MW

Maximum [kg/h] “Annual [t/year]

Sulphur dioxide _ 1,119 .7 5,550

-~ Nitrogen dioxide 512 3,102
- Dust : o 514 3,115

Carbon bxide _ . 228 1,382
b) Boiler 05-650 - ﬁnif No. 5 - 200 Mﬁ.

[Values same as ahove]
c¢) Boiler 08-650 - Unit No. 6 - 200 MW

{Values same as ahove]



d)

e)

£}

Boiler 08-65¢ ~ Unit No. 7 - 200 MW

{Values same as abowve]

Boiler 08-650 ~ Unit No. 8 - 200 MW

[Values same as above]

The total amount of pollutants introduced into the air by stack

No. 2 (height 200 m, outlet diameter 7.9 m) shall be as

follows:
Maximum [kg/h] Annual [t/year]
- Sulphur dioxide 5,595 27,750
- Nitrogen dioxide 2,560 15,510
- Dust . o 2,570 15,575
- Carbon oxide - 1,140 6,910

Pollutants introduced into the air from individual power generating

units connected to stack No. 3 shall not exceed the following

values:

a) -

Boiler AP - 1650 - Unit No. 9 - 500 MW

Maximum {ke/h} Annual [t/veax]

~ Sulphur dioxide 2,851 9,050
- Nitrogen dioxide 1,149 4,457
- Dust 1,310 5,082
- Carbon Oxide 581 2,254



by Boiler AP - 1650 - Unit No, 10 - 500 MW
[Values same as above]

c) The total amount of ‘pollutants introduced into the air by stack
No. 3 (height 300 m, outlet diameter 9.3 m) shall be as

follows:
Maximum f[ke/h] = Annual. [t/vear)
- Sulphur dioxide 5,702 o 18,100
- Nitrogen dioxide 2,298 _ 8,914
-~ Dust : 2,620 _ 10,164

- Carbon oxide 1,162 ' 4,508

4. The following emission values will be applicable to the Kozienice

Power Plant until December 31, 1997.

Maximum [kgfh} Annual [t/vear]

- Sulphur dioxide ' 14,654_. : _ '62,500

- Nitrogen dioxide _ 6,394 : 33,730
- Dust 6,732 35,084
- Carbon oxide : 2,986 . _ 15,564

5. The following smounts of pollutants generated in the process. of

fuel combustion are permitted:

a) Boiler OP - 650

- Sulphur dioxide - 566 g/GJ
- Nitrogen dioxide : 259 g/GJ
- Dust | . 260 gfGJ



©II.

III.

Iv.

b) Boiler AP - 1650

- Sulphur dioxide 566 g/GJ
- Nitrogen dioxide .. 228 glGJ
- Dust ' ' 260 g/GJ

The following emission values shall be applicable to the Kozienice

power Plant after January i, 1998

- Sulphur dioxide : 7,995 kg/h
- Nitrogen dioxide . 4,402 kg/h
- Carbon oxide 2,986 kg/h

Dust _ ‘ "3,366 kg/h

_The Kozienice Power Plant is obliged to:

1. TInstall a desulphurisation system by December 31, 1997

2. Complete quernization of power generating eguipment by December
31, 1997 (in order to meet dust and nitrogen dioxide emission

standards which come in force on January 1, 1998)

3.  Submit to the Radom Prefecture a schedule of activities aimed at

duét_and nitrogen dioxide reduction. This schedule should be

“submitted by June 30, 1992.

The Radom Prefecture reserves the right to impose on the Kozienice

pPower Plant other obligations concerned with air protection.

The permissible pollution values specified in'part 11 of this decision
shall be binding for the Kozienice Power Plant until December 31, 1999.



Rationale

An analysis of air pollution conducted by Energoprojekt on the basis of coal
parameters and ESP efficiency (97.52) showed that the pérmissible sulphur

dioxide emission values are dramatically exceeded on s large area.

Nitrogen dioxide emission values are exceeded by at least 30% on specially

protected areas.

Consequently, further analyses were carried out in order to establish emission

values which do not exceed allowable concentration levels.
The total amount of pollution after 1998 must not exceed the following values:

- sulphur dioxide 7,995 kg/h

- Nitrogen dioxide 4,402 kg/h
-~ Dust 3,366 kg/h

These values imply that the present emission levels should be reduced by:

- 707 in the case of sulphur dioxide
- approximately 45% in the case of pitrogen dioxide

- approximately 557 in the case of dust

The order to achieve these valuer it will be necessary to modernize boilers
(mill-furnace systems) and electrostatic precipitators, as well as to install

a DeS0x system.



.Available

DeSOx System
Selectipn of Possible ' . Determination 6£ Conditions
DeS0x System for the Kozienice F.S5. for the Study

General Technical Comparison

The Study of
the Combiration

Overlall Technical aﬁd Economical
Evaluation

The Optimum DeSOx Systeﬁ for the Kezienice P.8.

' Fig,4,1-1 = SELECTION FLOW OF THE OPTIMUM DeSOx SYSTEM
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@ EMER |
LARIC | BEBOEERIE DA MR & . ARBS SRR S MR LR 28 A M D I B3 A
Bdd B,

® 75 hEiELE
1~ 8 S (200MWEE) OfT 5 M OHEHRIT, 2 %BETH 3,
S0OMVESOHIRIT, 200MWEL DB DEWEDHEND B,

B & B EEE
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[ Higx= X 100% )

® SO. HeHiE e HUHIE |
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Table 4.3-10 & BD £ T 4,
. SO. OBRFA I HEORABHIRR FIEOED TH D,
200M% 2, 035kg/h
500MWE% 5, 184ke/h

10884 1 fi 1 A HERRERORENRHHY Sh. 7250, O
HIB 3 S B 2 CREIST, 095kg/NA T TH D 199TFFK £ TORKDE
R4 555 OB ERO14, 654kg/h & 0 bIRLS AR E 72> TW
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1, ARY T4 ETIBE, BEAINEDS 0, OPHBIAKROEL ¥
5o

a) BHEBEARATRE LI VEBA (19712310 # CORMIEE R L)
200Mf 1, 119kg/h
S00MF 2, 851ke/h

b) PHERTEEARET 54 GHRORATHELFL)
200M0 2, 035kg/h
500MW 5,184 kg/h
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Bk 3 SERTCIL. PIASTARIXA296 529 1D LTV B, ZOAEHIR
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O 3 BHiDEERE AN B, | |

SO 3BEOA Y ~RORSEMETT S E Table 4,36 OBY &4
Bo 0 —OTHE LTH, 44928kal kg T D, K5 25.5% 75856

Fie, TP 22y 2 AN | A2SEIHIE LA AR
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$7o. 3AIRHAV 2=y Y S REHCHL T 7L, BAHEBR S
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HERANS 2 FRUOHOY R b
FEticH R X USRS EEBALY A M EEAIRT,

200MWES 30.7 g/niN, Dry
500MWESE 30.7 g/niN. Dry

TR Tabled. 3-13 1TRT,
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FHH O —E LTV, PHELREERI IO HOREENOS X MR,
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(1)

{2)

(3)

Table 4.3-3 Calculation of Flue Gas Amount

Coal Properties

. Total Hoisture (W) 10.72

a

b. Calorific Value (LHV) 4,460
c. Carbbn (€] 54,02
d. Hydrogen [ﬂ] "3.7Z
e. Nitfogen [N] ' 0.9%
£. Oxygen [0] 8.21
g. Sulphur [8] 1.1%

Coal Amount (Fcw)

a. 200 MW Plant 105 ton/h (Plant Thermal Eff.
b. 500 MW Plant 267 ton/h (Plant Thermal Eff.

Calculation with Theoritical'Formﬁla

a. Theoritical Air

kcallkeg

(DRY)
(DRY)
(DRY)
(DRY)
(DRY)

36.72)
36.12)

]

A, (m°N/kg-Fuel) = {8.89x{C]+26.7x([H]~[0]/8)+3.33x[S]}

x(100-¥) f100x1f100
= 5,03

b. Theoritical Flue Gas

G, (mN/kg-Fuel) = 0.79xA +{(1.867x[C}+11.2x[H}+0.8[N]+0.7x[8]}
x(100-W) /100+ (1, 244xW)x1/100

= 5.40

c. Wet Combustion Gas

1i

Gw (m°N/kg-Fuel) = G, +{m-1)xA,

7.41

m= 21/21-0, 0,~6.0%



d. Dry Combustion Gas

6d (m’N/kg-Fuel) Gw-o.224/18x{9x[Hjx(loo-w)]100+w}

6.91

1

(4) Design Flue Gas Flow

Design flue gas flow is determined with a considerat"i.on.‘of 57 air

leakage of related equipment.

a. Wet Flue Gas

*

I

Qw (m*N/h) (FewxGw)x103x1.05

b. Dry Flue Gas .

g

Qd (m°N/h) = (FewxGd)x10®x1.05 *
200 MW 500 MW
Qw (m'N/h) 817,000 2,078,000
Qd (m°N/h) 762,000 1,937,000




Table 2.3-4 CALCULATION OF [HCI AND [HF] CONCENTRATION iN FLUE GAS

f1] Chlorine Goncentrétion.in Coal (PIAST) - 0.0046 (Dry)
f2] Fluo;ine Concentration in Coal (WESOLA) 0.00019 (Dry)
{3] Flue Gas Rate (Dry) on 500 MW 1,937,000 m°N/h
T4] Flue Consumption.(Wet) on 500 Mw 267,000 kglh
5] {HC1} Arrival Rate from Boiler to FGD ¢.995
[6] [HF] Arrivﬁl Rate from Boiler to FGD 0;963
[7] Moisture in Coal ' 0.107

[1) % [4] x (1=[7]) 5],  36-5 , 108

'[HCl} Concentration
[3] _ 3575

579 mg/m’N (Dry)

[2] x [4) x (1-[7])
{3}
24 mg/m3N (Dry)

[HF] ~Concentration = x 10°

x 6] x 2%
: ) 19



Table 4.3-5 Coal Property

Item Unit Value Remarks
(1) As Received Base
Total Moisture ¥4 10.7
. Moisture Z 8.4
. Heating Value kcal fkg 4,460 (LHV)
. ‘Sulphur Content Z {{aiéﬁﬁ‘
. Ash Content Z 55185
(2) Proximate Analysis
Inhereﬁt Moisture . Z 2.5
. Ash Content z 30.4
. Volatile Matter. Z 26,1
. Fixed Carbon z 41.0
{3} Ultimate Analysis
. Carbon 7 54.9
. Hydrogen z 3.7
T
. Nitrogen Z { Oi?f;
Oxygen z 8 .2
Sulphur b4 i:i%\
. Ash Content b4 sitz
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Table 4.3-16 {1} Powdered Limestone Analysis by EPDC

Kovnica Kovnica _
Item Technical Ma?cka Remarks
verlianna
Ca0  (wtl) 52.7 52.1
Mgl  (wtZ) 0.31 0.31
§10, (wtl) 3.11 4.32
Fe,0; (wtl) 0.34 0.36
Al,04 (wt2) 0.94 0.93
805  (wt@) 0.29 6.29
Na,0 (wtl) 0.023 0.030
K0  (wtX) 0.055 0.051
Surface Molstrue (wtl) 0.37 0.39
Ignition Loss (wtZ) 41.5 41.1
€aC0y Purity (wt) 94.1 93.0 _Ca0_
. | 56
Particle Size 325'me§h pass 325 mesh pass
through 1002 through 1002
Mean Particle Size {(pm) 2.9 £.5

Analysing Dete:

September 1991

Table 4.3-15 (2) Powdered Limestone Property from KOZIENICE P.S.

ITtem

Property

Company A

(1)

(2)
(32

5% remain on sieve of 0.325 mm

942 or more as CaCOy
0.2 or less moisture

Company B

(1)
(2)
(3}

No remain on sisve of 1.0 mm

207 or less remain on sieve of 0.09

942 or more as CaC0,
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