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SOSTANJ TPP - 1991

Measuring campaign — spring 1991 — 3 weeks
Complex terrain, NE Slovenia

TPP — SO2 - tracer — no wet desulph.

Automatic measurements:
— 6 ambiental stations (meteo + SO2)
— Emission stations in 3 stacks

DATA SET AVAILABLE + VALIDATION RESULTS
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Domain: Velenje basin (2013)
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Domain: Velenje basin (2013)
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Complex terrain: Velenje basin (2013)
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Domain: Velenje basin (2013)
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Campaign report:

* @. Elisei, G. Brusasca, M.G. Morselli, G. Tinarrelli et al
* @G. Catenacci, S. Finardi et al
* Lesjak, M., Boznar, M., Mlakar, P., Slavic, F.

Experimental campaign for the environmental
impact evaluation of Sostanj thermal power
plant : progress report.

ENEL, Milano,
CISE, Milano,
Jozef Stefan Institute, Ljubljana
1992
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3D DIAGNOSTIC MODELING

TRAMES
LAGRANGIAN PUFF
3D METEO: MODEL
~“WIND FIELD
“"TURBULENCE FIELD
"TEMPERATURE PROFILE

TPP

WIND FIELD 50 m ABOVE THE
GROUND

LAGRANGIAN
PARTICLE MODEL



4 h SIMULATION (1994)
situation 2.4.1991 9:00-13:00

Ti0D 2 4. 100l 10:00 2, 4. 1591

10530 2, 4. 1531 2 4. 1991 0 2.4 1531

L3302, 4. 1531
12000 2. 4. 1991



Field data set ., SOSTANJ91“

Domain: Velenje basin / Saleska valley

Duration: spring 1991 (from 15 March 1991 till
05 April 1991)

6 automatic environmental monitoring
stations

SODAR
3 emission automatic measuring stations



Domain: Velenje basin

Size: 15 km x 15 km

Resolution: 100 x 100 cells

Cell size: 150 m

S-W corner X: 496250 UTM zone 33 (14,9513E)
S-W corner Y: 5128000 UTM zone 33 (46,3056N)
N-E corner X: 511250 UTM zone 33 (15,1465E)
N-E corner Y: 5143000 UTM zone 33 (46,4405N)
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Domain: Velenje basin

Digital elevation model (file: dem v02.xlIsx)
Corine Landuse Cover (file: clc_v02.xlsx)
Surface Roughness Length (file: zO_v02.xlIsx)

Measured environmental and emission data
(files: locations-30MAR v02.xIsx,
SOSTANJ91-30MAR-data v02.zip)




Digital elevation model

As seen by Excel
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Digital elevation model (file: dem_v02.xIsx)
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Corine Land Cover
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As seen by Excel
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Corine Land Cover (file: clc_v02.xlsx)




Surface Roughness Length
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Surface Roughness Length (file: zO_v02.xlsx)
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Measured environmental and emission data

* 6 automatic environmental monitoring stations
(Graska Gora, Sostanj, Topolsica, Velenje, Veliki
Vrh, Zavodnje) — meteorological (air temperature,
relative humidity, wind, air pressure, global solar
radiation and precipitation) and air pollution (SO,
— sulphur dioxide concentrations) data

* SODAR

3 emission automatic measuring stations (Blok1-
2-3, Blok 4 and Blok 5) - emission data (exhaust
gas temperature, gas flow and SO, emission).



Veliki Vrh station and view towards stacks
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1991 CAMPAIGN DATA IN
RECENT FORMATS

2 SELECTED INTERESTING INTERVALS:

30. MARCH 1991 & 2. APRIL 1991



Case: 30th March 1991



,SOSTANJ91-30MARCH“ == Veliki Vrh
station air pollution

One stack (Blok 1-2-3) emitting SO,
Approximately NE wind

Nice air pollution peak at 12:00 hour at Veliki
Vrh station

Direct wind from TPP to hill of Veliki Vrh

Relatively simple situation on complex
terrain



Measured environmental and emission data
(file: locations-30MAR_v02.xlsx)




Measured environmental and emission data
(fille: SOSTANJ91-30MAR-data v02.zip)

File Edit Search View Encoding Language Settings Macro Run  TextFX Plugins Window I
PRES] ST | (gt x| BES1([ED CEDNE &Y

[ EIS_GM_SLO_TES_SODAR-P510.csv |

| CA\Users\UporabnikiAppDatatLocal\ Temp'_tc\EIS_GM_SLO_TES_ SODAR-P510.csv - Notepad-++ =N R

1 [SODAR:;::;::::

2 Wind speed 10. layer;;::::;:7

5 Date;Hour;Height:;Wind speed;Wind direction;Vect. direction sigma;Vertical wind wvelocity:;Vertical wind welocity sigma:;Inver:
4 dd/MM/vyyy:hhimm:=ss; m; mf=s:%:: cmfsr:m

5 -——f-——-f-——;--1—-:-—-;-90999;-99,9;-99;-99;-995;-95;-99499
5 30/03/1991;00:30:00,;485;7.3,;350;18;-73;74,;-9999

7 30/03/1991;01:00:00;485;7.2;354;20;-63;87,;-9999

H 30/03/1991;01:30:00;485;7.7:349;16;-81;67;-99399

z 30/03/1991;02:00:00;485;7.5;352;16;-63;66;-9999
10 30/03,/1991;02:30:00;485;7.6,353;14;-77;62;-59953%9
11 30/03/1991;03:00:00:485;7:349,;15;-64;81;-9959
12 30/03/1991;03:30:00;485;7.4;346;15;-52;56;-9989

13 30/03/1991:;04:00:00;485;7.3,349;12;-32;46;-9959
F] T b

m

Mormal text file length: 2562 lines: 54 Ln:1 Col:1 Sel:0|0 Dos\Windows ANSI as UTF-8 INS

Example of csv (comma-separated values) file.

ZIP pack contains 55 csv files, one file for each
measured parameter.
MEiS




Measured environmental and emission data
(fille: SOSTANJ91-30MAR-data v02.zip)

|z|' H - EIS_GM_SLO_TES SODAR-P510 [Compatibility Mode] - Microsoft Excel

E Haome Insert Page Layout Formulas Data Review View
=1 & Cut Verdana 10 r AN == = Wrap Text General - El_l ; /

53 Copy ~ Aa = = . . §| —A'a'd —éﬁl
Pafte # Format Painter L TR -A- EEE 5 Merge & Center - | - % » | G0 ;%8 Ié:-:lujrrll;jaltttlijnngalf ag'jl'gglaet - St;leeli -
Clipboard Faont Alignment Mumber Styles
Al - J< | SODAR
A B C D E F G H i ]

1 |SODAR .l
2 Wind speed :
3 Date Hour Height Wind speed Wind directioVect. directitVertical wind Vertical wind Inverz. st. p.
4 dd/MM/yyyy hh:mm:ss m m/'s e cmy/s m
5 |--f--/f--- |--i—-:-- -9999 -94,9 -99 -99 -999 -99 -99499
6 30/03/1991 00:30:00 485 7.3 350 18 -73 74 -99499
7 20/03/1991 01:00:00 485 7.2 354 20 -63 87 -9999
8 |30/03/1991 01:30:00 485 7.7 349 16 -81 67 -99499
9 |30/03/1991 02:00:00 485 7.5 352 16 -63 66 -99499
10 30/03/1991 02:30:00 485 7.6 353 14 -77 62 -99499
11 30/03/1991 03:00:00 485 7 349 15 -64 g1 -9999
12 30/03/1991 032:30:00 485 7.4 346 15 -52 56 -99499
13 30/03/1991 04:00:00 485 7.3 349 12 -32 46 -99499
14 30/03/1991 04:30:00 485 5,7 351 17 -40 54 -99499
15 30/03/1991 05:00:00 485 5,3 344 17 -32 42 -9999
16 30/03/1991 05:30:00 485 E.6 343 22 -20 &0 -9999
17 30/03/1991 06:00:00 485 6,3 349 11 -2 44 -99499

Example of xlIs (Excel) file.

ZIP pack contains 55 xls files, one file for each
measured parameter.
MEiS
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veasurevents . SOSTANJ91-30MARCH*
eliki Vrh station air pollution
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veasurevents  SOSTANJ91-30MARCH*

Veliki Vrh station air pollution

VELIKI VRH

N
s
|
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& |
L ]
AN ;'J\‘*/‘ i 50.0
. J‘ [ L i
- Yol —
T T T T T T T T T T T T T T T T T T T T T T T {:l
0o:o0 02:00 04:00 0e:00 0g:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 0o:00
30.03. 30.03. 30.03. 30.03. 30.03. 30.03. 30.03. 30.03. 30.03. 30.03. 30.03. 30.03. 31.03.
1991 19491 1949 1991 19491 1991 1991 19491 1991 19491 1991 1991 19491
: R : e 200.0
TOPOLSICA
F100.0
- "h bt ] {E
H -.‘_._..b"d""-“*-."d"‘ --"lb.--_..h'#-"' - \“‘bh“h "‘\ -50.0
--—---I : ":--d"'l"'-...:..-n-.ln-——:--l‘ : : | : : : : . | : I : I i "'I" , - m
02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 00:00
30.03. 30.03. 30.03. 30.03. 30.03. 30.03. 30.03. 30.03. 30.03. 31.03.
1991 19491 1991 1991 19491 1991 19491 1991

MEiS

00:00

30.03. 30.03. 30.03.

1991 1991 1991 1991 1991
Measurements @ Slovenia @ TES @ Topolbica @ 1/2-hour @ 502 @ Avag. [A: 30.7 m: 11.0 M: 72.0 L: 11.0] ====

38



Case: 2nd April 1991

Described in the same format
As shown for case 30th March 1991



Field data set , SOSTANJ91-2APRIL*

Based on ,,SOSTANJ91* field data set

Domain: Velenje basin / Saleka valley

Terrain complexity hlTc=(220 m, 1.5 km)
Duration: 1-2 April 1991

6 automatic environmental monitoring stations
SODAR

2 active emission sources from
Blok1-2-3 and Blok5



,SOSTANJ91-2APRIL“== complex air
pollution situation with accumulation

Two stacks (Blok 1-2-3 and Blok 5) emitting SO,
Complex meteorological situation

Slow spreading of air pollution

Air pollution in all directions

Occurance of air pollution accumulation

41



SOSTANJ91-2APRIL ==
pril 00:00 — 2nd April 24:00
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Domain: Velenje basin

Digital elevation model (file: dem_ v02.xlIsx)
Corine Landuse Cover (file: clc_v02.xlsx)
Surface Roughness Length (file: zO_v02.xlIsx)

Measured environmental and emission data
(files: locations-2APR_v01.xlsx,
SOSTANJ91-2APR-data v02.zip)




MEiS

Measured environmental and emission data
(file: locations-2APR_v01.xlsx)

1 = lpemipns 2858 V) - Mepromelt frrel = & 5
n in, R Fuye Lagii F i et . wims o= @ n
'—'_: _.l.l.u.* —— o At il W e  — . ;:n ir ﬁ | I hulabiini = }r
o 13 Capy = - - il
""1-‘-' ;:f:m ey B LR Ee e A WA K i Eldsprarscentee s By 0 gl m i r"i"" "":“" t'--’l" r'l'l'l';l": :;:'r“
Cish il | R [ TA— T Py
H13 b B Airtemperature [PL), relatroe humidity [PA5), wind (P00}, 502 comoentration [P451) =
i A : B £ % ; L3 £ G “ i |
1 Llocations- ZaPR
¥ | Domain; Welen)e Basin
A4 Version Wil
4 Prepared by: B. Grakif, 09.11.3003
3 Coordinates validated hy: B. Gralid, 05.11. 2003
6 Approved by: M. Z. Bednae, 05,11.2013
? Vahidated by: e, helakar, 05.10. 2013
B
| WOSES Letltude  [WiGSEA B itule |AMilibde ¥ UTH {roeve X UITM {roane |
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i i iMrTHInp!lll.m 1P10], redative humidity (P1%),
12 Topaitics (aromistic measming statlon A6 0006410 15. 02089166 0 SEIE0M G086, S0 concentralion (PA51)
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Measured environmental and emission data
(file: locations-2APR_v01.xlsx)
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Measured environmental and emission data
(fille: SOSTANJ91-2APR-data v02.zip)

| C:\Users\Uporabnik\AppData\Local\Temp'_tc\EIS_GM_SLO_TES_SODAR-P510.csv - Motepad++ =N = <=
File Edit Search View Encoding Language Settings Macro Run  TetFX Plugins Window I X
o = T | |#n g | 2 x| BE|= IE!—Jl o @ B B g | g %
[=| EIS_GM_SLO_TES_SODAR-P510.cav |
1 SODER;;:::::i: i

2 Wind =speed 10. layexr;;;:::;:

5 Date;Hour:;Height:Wind speed;Wind direction;Vect. direction sigma;Vertical wind wvelocity:Vertical wind velocity sigma:Inver:
4 dd/MM/vyvyyy:;hhimm:s=s; m; mf=;";; ocm/=;; m

5 ——y-—f--—-—;-—-1-—:1-—;-9999;-99.9;-99;-99;-999;-99;-999%3
£ 01/04/1991;00:00:00;485;1.2;216;39;2;20;-9993

7 01/04/1991;00:30:00;485;1.5;157;23;11;20;-9999

5 01/04/1991;01:00:00;485;2.1;1353;22;17;18;-99%%

3 01,/04/1991;01:30:00;485;2.1;137;24;8;19;-9933
10 01/04,/1991;02:00:00;485;1.6;115;34;9,;25,;-99399
11 01/04/1991;02:30:00;485;0.9;131;60;8;,20;-9999
12 01/04/19891;03:00:00;485;0.5;122:62;6;23;-9999
13 01/04/1991;03:30:00;485;-99.9;-99;-99;-999;-99;-9999
14 01/04/1991;:;04:00:00;485;-99,.9;-99;-99;-999;-99;-9999
15 01/04/1991;04:30:00;485;-99.9;-99;-99;-999;-99;-9999
16 01/04/1991;:;05:00:00;485;-99.9;-99;-99;-999;-99;-99499
17 01/04/1991;05:30:00;485;-99,.9;-99;-99;-9995;-93;-9349%3
18 01/04/1991;06:00:00;485;-99.9;-99;-99;-99%;-93;-93949%3
12 01/04/1991:06:30:00;485;-99.9;,-99;-99;-999,;-99;-9999
0 A1/N4/1967 -0T7-AN-NN-485-0 8-12N-40-38-14._00400

m

Mormal text file length: 5096  lines: 103 Ln:1 Col:1 Sel:0|0 Dos\Windows ANSI as UTF-8 INS

ZIP pack contains 53 csv files, one file for each
measured parameter.

MEiS
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Measured environmental and emission data
(fille: SOSTANJ91-2APR-data v02.zip)

|'.._T_|' L‘;_-‘ ¥ EIS_GM_SLO_TES SODAR-P510 [Compatibility Mode] - Microsoft Excel
m Home Insert Page Layout Formulas Data Review View
==& cu Verdana 10 T A A == @~ = Wrap Text General - E:l_l / y e
= 23 Copy - N = = E 1 = =
T Fromatrainter| B 7 & A EEE[EE [ Evegeacente- | B % 0 | 5 S8 SR IO e |
Clipboard Font Alignment Mumber Styles
Al - Je | SODAR
A B C D E H 1 ] K
1 |SODAR .l
2 |Wind speed :
3 Date Hour Height Wind speed Wind directioVect. directitVertical wind Vertical wind Inverz. st. p.
4 | dd/MM/yyyy hh:mm:ss m mfs ° cm/s m
5 --f--f---- --i1--i-- -99499 -99.9 -99 -99 -9499 -99 -9999
6 01/04/1991 00:00:00 485 1.2 216 39 2 20 -9999
7 01/04/1991 00:30:00 485 1.5 157 23 11 20 -99499
8 01/04/1991 01:00:00 485 2.1 133 22 17 18 -99499
9 01/04/1991 01:30:00 485 2.1 137 24 2] 19 -99499
10 01/04/1991 02:00:00 485 1.6 115 34 9 25 -99499
11 01/04/1991 02:20:00 485 0.9 131 60 g 20 -9999
12 01/04/1991 03:00:00 485 0.5 122 62 6 23 -9999
13 01/04/1991 03:320:00 485 -99.9 -99 -99 -999 -99 -9999
14 01/04/1991 04:00:00 485 -99.9 -99 -99 -999 -99 -9999
15 01/04/1991 04:20:00 485 -99.9 -99 -99 -999 -99 -9999
16 01/04/1991 05:00:00 485 -99.9 -99 -99 -999 -99 -9999
17 01/04/1991 05:20:00 485 -99.9 -99 -99 -999 -99 -9999

Example of xlIs (Excel) file.

ZIP pack contains 53 xIs files, one file for each

measured parameter.



VALIDATION

Methodology and results
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Validation methodology

DOMAIN - 3D GRID OF CELLS

GROUND LAYER -
2D GRID OF CELLS

STATION 1

Real case: terrain following cordinates!



Errors estimation

NEIGHBOURING
CELLS %

GROUND LAYER
AT TIME &
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Errors estimation

GRASIC, Bostjan, MLAKAR, Primoz, BOZNAR, Marija,

Method for validation of Lagrangian particle air pollution dispersion model based on
experimental field data set from complex terrain. V: NEJADKOORKI, Farhad (ed.)
Advanced air pollution. Rijeka: InTech, cop. 2011, 535-556.

TELS



MEASUREMENTS
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Velenje

Operational 3Cx3C
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Graska Gora
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Veliki Vrh

Operational 3Cx3C

3Cx3Cx3T 5Cx5Cx3T



Sostanj

Operational 3Cx3C

3Cx3Cx3T 5Cx5Cx3T



Thank you!!!

For data write to:

info@meis.si
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