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GA ENERGY SITUATION IN SLOVAKIA AND THE STUDY AREA

1. | FNERGY POLICY OF THE SLOVAK REPUBLIC

The main goals in energy polrcy in Slovakia were l'ud down in the "Encrgy Str'rtegy for the
- Slovak Republic up to 2005 " which was approved by the Govemment in 1993 'md amended i in

199_7 after the First Natronal Com_mumcatron.
These objectives are:

*»  toestablisha new legal framework for the energy sector

e to enhance the transit capacrty for gas and electrlerty
. to e‘vrpand the gas dlstnbutron networks
e to drver51fy 1mports
. o] 1mprovc - supply sccurrty and emergency preparedness
. .to optrmrse the extractron and use of domcstlc energy sources and

e :‘to minimise - the environmental pollutron in accordance with the mtematlonal
' ' commrtments of Slovakla ' : :

Untrl now only the energy Taw adopted is the Law on Peaceful Use of Nuclear Encrgy of 1998

-. The majority of the energy in’dustry is owned by the state dlrectly or indirectly through the
National anatlsatlon Fund. The electrlclty and gas 1ndustry, crude oil transport and parts of
: lrgmte mrmng are owned entlrely by the state: The Government aims to maintain a controlling

interest m these compames at least in the medrum terms

D_istribu_tors are',‘ however,"entitled'to own’ a_nd operate central heating plants, primarily for
providing heat to'agglomerations and' industries and this-\vould allow comp'etition to emerge.

This desegregated structure should bc mamtamed and strengthened in any future restructurmg'

' - of the energy 1ndustry In contrast the state-owned gas company is responsible for all gas

' busmess with the exceptron of gas storage The gas company has the sole right to mmport,

transport and drstnbute gas

In the 'petrole'um se'ctor the Slovnaft 'reﬁnery'holds a-dominant market position in refining,
product prpelme dlstnbutron and retarlmg Some mtematronal compames and mdcpendent
local - distributors have gained. market - share- in products retarlmg However Slovnaft still

supplies directly and 1nd_1rectl_y through shareholdings about two-thirds of the market.

 Electric space heating is encouraged by preferential tariffs that are well below the prices for any

'.(3..1



other consumer groups. The growmg demand for heatmg is of partlcular concern since it

alters the load pattern and makes the construction of medium-and peak-load eapaerty a prronty '

Pre-tax oil produet prices for petroleum products are comparable 1o Westem European levels
- Since sales taxes are much lower, end- user pnces are - about 40% below the price levels in
Germany Prrces for electrrerty and gas requrre urgent action, both regardmg therr structure as
well as their 1ove1s Prrees for househoids are only about 20% of the tevels of OECD-Europe
' and resndentlal customers generally pay less than mdustry P_rrces for h_eat supply to

households cover only 60% of the produetlon costs.

'With the exception of distrtet heat and the coal indu"stry, the energy industry o'perates without

'drreet state subs1d1es Although Slovakia has succeeded 1n reduemg subsrdres pard to the_ '
' hgmte mrnmg 1ndustry to very low leveis drrect state supports for resrdentral heat consumers '

' remain hrgh and are substantlal Acoordrng to current polrtreai drseusslons thrs subsrdtes wrlI |

be lowered step by step An amendment of the Aet on prrces 1s also in preparatron

- Low- quallty brown coal 1§ the largest domestrc energy souroe aceountmg approxrrnately for

'6% of TPES . The Energy Strategy foresees only a gradual phasmg out of domesttc browu

'coal nnmng after 2005 wrth a possrble elosure by 2020 a year that is lmked to the planned date

for the decornmlssronmg of Slovakra S main brown coal frred power station, Domesttoally |

produced brown coal is of poor quahty and is moreasmgly bemg replaced by rmported coal i in

' power generatron and by natural gas as well as eleetncrty in the resrdentral sector

- | leen Slovakla s large share of energy mtensrve 1ndustnes together w1th 1ts outdatcd'
: _.teehnology and productron processes opportumtres for energy savmgs ate consrderable
. Optlons for- reduerng energy demand for- resrdentral space heatmg and i in: the drstrlot heatmg "
___supply system are also- promising, . Robust economrc growth has already helped modermse'

certain energy—mtensrve mdustrres and 1nereas1ng meome levels will further narrow the energy- -

'efﬁereney gap between Slovakta and Westem Europe whrch is stdl substantral

: Table G | - 1 shows the current sta’fus of energy prlce regulatrons En’ergy' prices that are’
based on-sound economic prmelples are a preeondmon for - ful!y exploltmg the potentlal for ‘
energy efﬁcrency Enhancmg efﬁcreney wouid also help dramatrcally reduemg the need for

new supply-side expendrture for example in’ generatmg oapacrty or 1rnports ’Ihe eurrently ) -

_ prepared Energy Eﬁ'rmeney Law should support these efforts



Table G.1 -1 - Current Status of Price Regulation
S " Wholesale "~ Retail
Transport Fuels | maximum ex-refinery prices maximum prices
. [Heating Fuels - | maximum ex-refinery prices | liberalised

Natural Gas maximum price ' maximurn price
Electricty .~ [ maximum price®) maximum price
Heat . .= - fmaximum. price, based on all | maximum price**)
... - {costs and reasonable profits S '
Coal - - | liberalised - fiberalised
. Includes prices for purchases by d1str1butron companres from the
<. generator

**. Price is msufﬁorent to cover costs a srgmﬁcant portton of the costs lS
‘covered by state subsidies -
Note Prrce supervrslon is based on Act No 18/ 1996 on Pr1ees

Energy conservatlon is hsted as one of the mam prllars of Slovakias energy pohcy." .

L Nevertheless all the mstrumcnts needed to underpm this objective are not fully in place yet.

A planned reorgamsation of the dlfferent bodres actlve in the ﬁeld should fead to some‘ _

streamlmmg

- The Government sees nuelear energy as an- 1mportant opt1on for reducmg eleetr1e1ty nnports '
' whloh amounted to 12% of domestlc supplles in' 1996, and for meeting 1ts envrronmental
- 'objeotrves In 1996 about 45% of domestreally produced eleetrrerty were generated in nuclear_ '.

“I_power plants

2 ENERGY BALANCE IN SLOVAKIA .

Table G. l - 2 shows the basre data on the energy demand and supply in the Slovak Republre
' 'Whlle total pnmary energy supply (T PES) declmed by 22% between 1990 and 1994, this trend

"was reversed in 1995 when eeonomtc recovery gave mornentum to energy demand growth n

partlcular for eleetnelty, natnral gas and transport fuels. Consequently, in 1995 TPES

- mereased by 5 2% and estlmates for 1996 1ndrcate that TPES grew by a further 2 5%

After growmg 5 1% in 1995 eleetrrc1ty demand 1ncreased in 1996 by another 5.7%, with
o 'pameularly strong growth in mdustry (7%) ‘and household eleetrlelty demand for heatnlg



Table G.1-2 - Encray Supply and Demand in the Slovak Republic, 1990-1996

1990 1991 1092 | 1993 | 1994 | 19095 [ 1996 | Annual | Annual
S : . . N ' Change | Change
1990-96 | 1895-96
. : - (%) (%)
Hard Coat (1060 t) _ o . o A
Production . R R I e SRR M N B TN T
Net Imports .|  "5866| 5160} - '4945) - 5124| 5168 4932 5199| -11.4]| -~ 5.4
Consumption | : 5879| 5395] 5092 5315{ 4990| 5330| 53%4| ~ -82 1.2
Brown Coal (1000¢t) . .~ - oo e Gt L e
Production 1 4768] 4119 . 3497| 3547 3634 3759 :3885| -18.5 3.4
Net Imporis 6753| 6767| 65791| 5576] 3656| 3423| 3390| -49.8 -1.0
Consumption | ~12481]:10913] :.9351] 8957 ~7303] 7221 72731 4171 0.7
Production - 444 03050 4044 1232 268 .-314| . 307 - -30.8 . =2.2
Net Imports .~ - | - 6989 6050 . 5968| 5059 5214 5605| 6700 41| 195
| Consumption 6BA6 | - B3G1| 6399] 5856| 5572[ 6198] 7007 -5 13.1
loif{1e00t) .- - . SR R Doa s T s
Crude andNGL | .~ 75 420 921 69| .. 70| "-_76 -3 '-2.'7 3.8
Production. |- oo e e e b b e e L
- Net lmporls of 6169 49241 4209|4511 4762 "5390 5341 -134 CU-0.9
Refinery Qutput | - 6434 | 5184 4557| 4366 4950 5261 5331 -171 o A3
|[Net Exportsof . |.- -1424| -1138} * -809| -1286| -1663 '-1703 _-2_1_45 T 50.6 26 0
|Products - | 4941 4201 |:73790| -3054 | - 33591 3487 3134 136,61 .-.10.1
Consumption | | o] S e IEDN IR o
Electricity (GWh) = . " e e L S e
Production . .| -. 24067 | 22746 22347 ! 23417 |. 24740 ‘=.2_59'05 252901 .+ 54 . 0-24]
Netlmpots - | - 5196] 4338| 3468] 1113| 438 1418  3592| 23091533,
Consumption - -{ - 29263 | 27084 | 25815 | 24530 25178 27323 | 28882 | : . [ ] R - Y
TPES . 21197 19280 17859| 17151 | 16751 17524 | 17963 | - -153| - 25
(1000 toe) % : s R A AT e I e

'Domestrc o1l and gas productlon is neg11g1ble and Slovakla xmports vmually all of 1ts oll and
gas needs - from Russra These 1mports equal 48% of TPES Together wrth nuclear fuel

' whrch is supphed from Russna and coal 1mports from the Czech Repubhc Poland Russna and : .

'_ Ukrame Slovakla rmports 89% of 1ts energj,r needs Smce 1994 electnclty 1mports have': '
mcreased substantrally and reached 2% of T PES in 1996 (or 12% of electrrerty supphes) '

Low- quahty brown ooal is the largest domestlc energy source accountmg approxlmately for 6% 7 :_ .'

- of TPES. Hydropower the thrrd !argest source for electnclty producuon aﬁer nuclear and '
coal, accounts for 2% of TPES g _ PR . :

_Energy mtensny in Slovakia i is relatlvely hrgh as shown in Table G I- 3 due to the large share'. o

of energy mtensrve mdustrles together wrth thelr outdated technology and produetron processes



- Tablc G.1 - 3

Energy Intens:ty and Per Caplta Energy Consumption (1995}

‘Slovakia | OECD Austna Hungary Czech
Europe : '

TPES/GDP (Toe/ 1000 US$ by 1990 ~.1.55 -0.20 0.15 0.82 1.70
exchange rates) : R : ' .

TPES/GDP (Toe/ 1000 US$ usmg 1990 0.59 0.22 - 018 0.41 0.49
TF’ESlcaplta {Toe per caplta) -3:25 3.34 3.28] 244 3.78
Electnonylcaplta {kWh per capita) 4 695 5417 6 305 3075] 5469
Toe: ton oil equivalent '

-3 ENERGY CONSUMPTION IN THE S'I‘UDY AREA

' Fvaluatron of the cnergy srtuatlon in the Study Area is compllcated by the fact that all energy

N statrctrc data are related to admm:stratrve unrts llke okres or kraj.-

St the area’ concerned were_avarlable.

. followmg data :

e - Fuel consumptlon by large sources (REZZO 1)1 I

e - Fuel consumptron by: ‘middle and-small sized sources (REZZO 2 and 3; accordmg to
' okres areas whlch are mcluded in the Study Area) -

. Electrrcrty consumptlon from the network by the largest sources (mformatron from the '

' Kraj Energy Agency) A

However some data related

The energy balance was est1matcd accordmg to the

; The followmg adrttronal mformatron/assumptlons were used accordmg to mformatron fronr '

:Kraj Energy Agency

— Energy produced in: the Study Area is also spent in the Study Area o

L ’Ihere is no fuel productron in the Study Area N

' Consumpnon of fuels (1997) and electricrty ( 1998) in the Study Arca thus obtamed ate shown :
i Tables G. 1 4 and G. 1 5 respectrvely

Based on the analysrs of above data and re]evant 1nforrnatron the followmg may be said

-regardmg the charactenstrcs of energy consumptlon in the Study Area

e ‘The Hron river basin has a negative energy balance due to the 're]afively high 'energy
- demand “from the aluminium production' industry, which: consumes 6% of the total

- clectricity production in Slovakia.

However, this- consumptron is remarkably lower’

than that before the reconstructron ‘when A]203 was also produeed from bauxite.

! REZZO Ermssron and Air Polluuon 80urcc Invenlory in Slovakxa

L —'components as explamed in Section 5. 3 of the Main Repon

Thjs inventory is classified into 4




There is remarkably high cousumption of bioimass (24% of the Slovak total) due. to the
wastc wood avaxlab:hty/utlhzatlon inthe wood- proccssmg factoncs

Consumptlon of natural gas in the Study Arca as percentage in the nauonal total 1s :
significantly lower than those of coals and the:r denvatxves : :

_ “The whole of the power produccd in the Study Area with a total mstalled capaclty of 2

Tabie G 1~ P

730 MW thermal output is consumed in the area.

_clectrlcﬂy to the natlonal network

There is no contribution: of .

Fuel Consumpt_i_on_ in the'Stud}z'_Ar'_éa(.IQQ_’/‘)' S

Table G.1-4
" . FuelKind Slovakia Study Area
o > ‘Total | .. | Ratiotothe’
' ' o o @dy (@) Total (%) b
Coal for cokeproduction C e 71690 e |
.| Hard coal : L BT 271 3149 . - b, 5 ‘
| ‘Brown codl” 79508 | - - 5828 7.3
Briquetites - ~-176 . C S
Coke - DL A295 | . 398 | - 8.3 .
Biomass 3478 | 828 | 24
= [ Crude oil 222790 ) i A L e T
‘Gasoline C.242:334 .0 2800% 0
‘Diesel : -44 218 4B800* |
"Heavy fueloil=-- = o Coe29480 1| 20965
| Light fuel oil 12497 200
- 1 Petrol . : - 22371 G781
| Other liquid fuels G 2T Lo .
| Natural gas 235 965 10 457 440
| Propane butédne P B0 S ey SRR R
| Others e w2 : R IR
© | Total ' 590 915 28 416**.' ARl

* Assumed to beil % of the Slovak total in 1997 (source vuDD

**Out of whlch consumpuon in REZZO 2and 3 was #42. TJ

Electnclty Consumptlon at Largest Consumers in the Study Area (1998)

_ _Electrlcny consumption (1898)- 1 . GWh | % of Slovak.~ .| % of Slovak .
main sources in‘Hron RB 1o productlon ' consumptlon
Zeleziarne Podbrezova 216.345 | 08 | ‘ R
ZSNP-Ziar nad Hrenom 19,884 - | B 0 07 N
Slov Alco Ziar nad Hronom 1 577 319 - ' 6 . b
Harmanecké papieme = o PO MR
Harmanec 44 440_1__.. 0 17_:___- R S
lzomat Nové Bana . 19 388 - - 0 07 | S
Total 1 877 376- : ' 722 '_ _ )
Total electnclty productlon in SR (1 998) 26 017 GWh
Total electricity consumption in SR (1998)

©31-359 GWh



G2 FIGURES FOR AI'R QUALITY IN THE STUDY AREA

Flgures G.2 -1 through G.2 - 5

Annual Mean Concentrat:on of SOz, NOx, CO, solld particles and ozone measured at
‘monitoring stations in ‘and around the Study Area

Flgures G2-6 through G.2-15
Monthly average congcentration of SOZ, NOx, and sohd particles at cach momtonng st'ltion
Flgures G2-16amd G.2-17 -
Monthly average troposphcrlc ozone concentratlons at s statlons
F:gure G2-18 : : '
Mouthly avcrage CO concentratlon at Station Namestle Slobody
' I‘lgures G.2-19

Modelhng result Contnbutlons of dlfferent source categorles to the annual average
- oncentratlons of SOZ, NOx solid particles, and CO over the Study Area
(1998) ‘ :

Figure G.2 - 20 T | _
* Modelling result: Ratlos of contnbution of different source categories to the annual average
s * concentration of SO;, NOx, solld partlcles and CO over the Study Arca

- (1998). N | |

g F:gureGZ 21 : : : _
Modellmg result: Contnbutlons of dlfferent source catcgories to the annual average

concefitrations of 802, NOx, solid partlcles and CO in the centre of Banska
Bystnca (1998)

Flgure G 2- 22

Modelhng result Ratlos of contrlbutlon of dlfferent source categorles to the anmual average
concentration of SO;, NOx, solid partlcles and CO in the centre of Banska
: Bystrlca (1998) ' '

-Data yea,r for Flgurcs 1 through 18: 1993 1998 except for:
: Statxon Handlova (1994 1998) Statlons Chopok and \/Iochovce (1990 - 1998) sohd particles
_ at Statlon Sasova (1997 1998)
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. Contribution of Different Source - Categories to Air Pollution - Average Concentrations in the Study Area -

| Figure G.2- 19~
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G3 METEOROLOGICAL CHARACTERISTICS OF THE HRON BASIN RELATED
TO AR POLLUTION

The following text has been extracted from Ref‘erence .8 - ll. -

1. GENERAL CTRCULATION (,ONDITIONS ABOVE SLOVAK TERRITORY AND THF.
' OROGRAPHIC INFLUENCES ON WI_N]) CONDITIONS IN HRON BASIN REGION

.The prevailing flux of air is in quadrant from North-East to So‘uth-West in the herght_of 3km .
~ over Slovakia territory. The mean wmd speed reaches 10 m."sec n this level In the annual
_' rcgune the marumum values are observed in the end of autumn and the begrnnmg of wrnter (11 .

to 12 m/sec) the mmrmum in summer months (7 to 9 nv’sec) In the drrectron to the ground :

. level the mean speed of wind- decreases and the persrstence of “'a1r ﬂux 1nCreases The o

_ mﬂuence of Complex terram namely the West East drrectlon of the mam ndge of Low Tatras

ma531f whrch reaches the herght I 800 to 27000 m as. l rs very 1mportant Other mountarns S

B -surroundrng the Hron Basm create w1th therr rrclges the borders of arca. The directions of a‘ses o

_of their rrdges are drfferent From thlS reason- the East~West dlrectron of the upper part of '

o Hron river swifts to North—South drrecuon But after leavmg the Zvolen basm the rrver ﬂow

: takes up the prev1ous clrrectron agam The conﬁguratlo of surroundmg mountarns Causes the R

g gradual turning with wrde bend to the North—South drrectron m the temtory of Poduna_]ska. :

rovma plam ThlS part of Hron Basm is. ‘bordered by decreasrng axes' of hllly country rrdges

: The consrderable elevation of rldges of surroundmg mountams over Hron valley Cause the o

accommodatron of preva1lmg wmd dlrectlon to the axes of Hom nver valley over the whole

":.basm arca. The good developed local errculatlon syste ns, "f.‘the frequent causes of stagnatron of B

B alr ancl Consulerable deereasmg of _wrnd'fspced are typrcal in the Hron basm area The'

1mportant effect is the aggravated air pollutlon condmons
.'2. ANNUALWiND R'E.GI:ME.'

The annual wmd regime is drstmgurshed by hlgher frequency of northern Components in

; summer half—year in the higher levels of atmosphere (Tables G3 - 3 and G 3 4) On the

' other hand the southern components oceur Wlth hlgher frequency in the auturn and wmter. .

| seasons (Tables G. 3 2 and G.3 - 3. Th_1s tendency is observed in the surface layer of_ the o

' atmosphere n the H_ron Basin, . -
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: TableG3-1 © Mean Annual Fr'equcnoy.of Wind Dirccetion (in per mill}
- lstation : N NE E SE 5 | sw W | NW | Calm

{Chopok 189 41 32 e 308 52 79| 187 18
Telgért - 24 86| 198 25 32| 212|159 - 28 236
|Shae . . | 168 47| 22| 43 48] 66| &3 70| 483
NovyTekov - . | 55 51| 134 = 59 31]  39] 143 - 137] . 351
Pohronsky Ruskov | 42 48| 30 127 42 76| 471  180] 408

-Tnblc-G.3 -2 - Mean wind frequeney in winter months (XH - 1) (in per mill) -

Station .} N | NE | E SE | S SW | w NW | Calm | -
Chopok ) 184 56 41 67| 272 64/ . 89 209 18
Telgart'.- .7~ A7 72 200 15] - - 22| - 239] - 167 - 36| 232
Shiag .. - | 158 40l - 21 - 30f 28] = 48] = 40| = 71] 566
Novy Tekov _ - B2 47 170 56 19|~ 25] .. 116] = .128 387
_Pohronsky Ruskov | &7 49| 31 _ 7129 - 44| 58| - 42| - 168] 442

Table (1 3-3 .. Mean wind frequency in sprmg months (III V) (in per mlll)

Station - ] N [ NEJ] E | SE]| S | SW | W va Calm
Chopok .- - 204|309 32 o8] 321 47 73] 168] 21
Telgt 29 06| - 211 28] s4] . 1s3] 142 32| . 224
Sha&... . . | ..208] 45| 23] 47| 60 76] 61| 72| 410
'NovyTekov R 62] 54| 132] - 63| 42| _ 46| 160| 160| 281
Pohronskytzuskov T '=49 59| 34| 142] . 46| © 88| 48] 201| 333

. - Tablc G 3 4'. 'Mea.n wmd frcquency in su_mmcr months (VI VIH) (m per mill) e
: Stahon T N | NE: -E “l8E'| 8 BW. | W ] NW | Calm

Ichopek. . - | =241 " 38| - 25| 104| 284] - 38| 66| 192 16
|Telgart - ¢ | 34] f103 204_; 35 86| 178] 115 20 275
Clshae - avo| st e[ 3ef e2l 73] ez 78| 449
Novy Tekov . - el 59 . 77 C47 -4 461 © 182| - 156 331
F’ohron'sky_ Ruskov' S '47 5(_) : -27 : .10_1 - 34 85| 42} 208 409
' TableG3 -5 ' Mean wmd frecuency in autumn months (IX XI) (m per mlll) o
sumon oo N TNE [ E TSE TS T SW | W [ NW T Caim
Chopok . .| 128] 31|, 31| 148| . 348 . 61| . 90| 177 . 16
Telgat ] 17 61.-;179 2l 34| 240[ 211 21] 215
Sia€ .. - . | 138 50| 20| 5] ~ 45| 66| 50[ 58 508
_ NovyTekov Soobro4e| - 44)- 1881 eelc 23] - 37 115 . 104} = 404
‘ Pohronsky Ruskov S 38 34 w27 134 T 42 “74f 57 146 448|

: The most frequent mean annual wmd dlrectlon A8 east in the hlgher part of the Hron RJVGI“. ‘
_ | valley, north in the mlddle part and north-west in the lower part (see Tables G 3- 1, G3-3 and :
N _G 3. 4) The frequency of calm is mostly from 20to 50% Thc second most frequent. wmd f
dlrcctlon is. south accommodated to d1rectlon of thc valley axe In the hlgher clevatlons

- prcvallmg wmds are southem or. south-western sometlmes bcmg strongly deformcd in Low o

) G"31 :




' T’ttras ndge posrtron The southern eomponents of wmd dlrectlon are strongly nnpressed in

 cold year seasons in the all pos:tlons of basm (Tables G 3- | and G J 2)

. The 'mnual regrme of the mean’ speed of upper wmd 1s eonnected wrth olroulat:on eond1t1ons‘
| over Central Europe region (see Tables G. 3-6 and G 3- 7) The monthly mean wmd speed
| reaches to the max1mum when the maximum pressure grad1ent oceurs le in the end of autumnl
. and in the winter. The monthly mean wmd speed is mmlmum in the end of summer In the |
) ‘dlI‘CCtIOII fo the ground level fhe wind speed is modiﬁed by the stratiﬁeation of air temperature
- The h1ghest values are observed in months wrth the most unstable eondttrons of the atmosphenc
B . boundary layer ie in the end of sprmg The lowest values of speed are observed m the most‘ -
g stablle condltrons ie in the end of summer and in the begmmng of autumn T he maxrmum- :
E - frequeney of calm is also obsenred m the fow posntlons m autumn The most frequent wmd _
_ speed class i the hlgher posmons of the basm §6- 10 m/see in the nnddle pOSltionS 3 5 4
| m/sec and in the lower posrtions 1- 2 nu’sec (see Table G 3 8) :

‘ _Tahle G_3'-6_ o Mean monthly and annual wmd speed when wmd occurrcd (mfsec)
“Station .| 1 RN fv_w.' ViV vmV WX X X [Vear
Chopok . - 1116 12.1] 1086 103 8.9 8.4l 7.8 83| 9.1] 0.8/ 11.8 14.0] 10.0
Telgart .| 60| 57| 55| 511 48| 4545 4.3 45| 50| 5.4 58 60
fSfac. ~ - | 36| 36| 36] 39 35 35 33 a3 31 3.0 32732 33

NovyTekov - . | 28] 28] 26| 24| 28] 26| 285 23] 25| 24 28 26 26
Pohronsky Ruskov | 3.4| 35| 3.5 3.4] 27| 28] 2.8] 2.7] 3.0] 35 34| 29| 3.1

‘Table G3-7 - Mean monthly and annual wmd speed meludmg calm (m/sec)
Station - - . 1l ll lll lV V '-:;Vl_"". Vll V__lll_. . X , XI Xll Year| -
[Chopok 114 11.0] 10.4] 10.1] 87| 8.2 7.7 84| 8.9 96[11.7 108/ 98
Telgat . | 4.4] 45 ~441-'39] 3.8/ 33| 34|29 3438 .45 (
Ashas | 1.4 1.9] 2.0] 2:4[ 21| 20{-19 1.7 14) 13[-138] 1
- NovyTekov e 18] 18] 1.8l 190 18] 1.6 1.5] 1.5 14|18 1.

Pohron_sky Ruskov | - 1.8 2.3 2.3 2§1 _’1.'8 ; 1.7 BN .1'.5 .18 1.8_ -..2._0 K

‘Table G.3 - 8 X Mean Annual Frequeney of Occurrence of Wmd Speed Classes (m per mrll) B '

- Station : - Wind' Speed Class (m/sec) i
R =Calm |1 —'.2__._1 " 3-5.].6-10.[11-15. 13 20 > 20 o
Chopok B 18| e8|  207|  273|. 21l . A37] . 58
Telgat .~ - | 238 - - 189 . 274 oAl 2 ol |
Shac - |- 483 - 249} - .2200- 7G| 3)i L Qp el
Novy Tekov . 351 - 468 1000 . 72 I T
Pohronsky Ruskov ' —408] 350|488 - 77| - 10] - 0] ~al-
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3. DIU'RNALWIND REGI_ME

-The local circulation systems are well developed in the Horn River valtey There is the
katabat;c wind blowing down the slopes in the nocturnal hours under the radiative weather. In

the dlurnal hours, there exists the opposite anabatlc wmd, blowmg up the slopes.

- : The occurrence of calm is more frequent durmg the mght when the temperature stratrﬁcatlon is
.more stable It 1s the 31gn1ﬁcant characterlstrcs of closed basins and the narrow vallcys
_. Mean speed is lower too In the dlumal regrme the maxmmm wmd speed ocours around the
~ hoon, and the minimum occurs at sunset or sunrise hours when the local c1rculat10n systems
change botwcon diurnal and noctumal reglmes ThlS pattern is morc rcmarkable in thc

_summet and the begmmng of autumn

4 INFLUENCE OF COMPLEX TERRAIN ON THE WIND CONDITION AND TTRANSPORT OF
' AIR POLLUTANTS ' ' ' : '

'When the sultable transport condrtlons ocour, ie the stablle stratlﬁcatron condltrons and the '
North West dlrectlon of wmd in the middle part of basin, there i is possrbllrtles of air poliutants _
| transport in' the depressmn between Vtacmk and Kremnlcke Vrchy massifs.  The opposne
dlrectxon of the transport 18 possrble too The most 1mportant transport of pollutants exists

'entrrely in the Hron tiver valley and can spread into Zvolen basm area
s STABILiTY OF Amospr_mmc BQUNDARY LAYER
. The stabilty of atmospheric boundary layer is evaluated by Pasquill - Uhlig method (Table G.3
-9). 'The mean annual probabrllty of occurrencc of stabrhty categorles shows that in the basin
'posnron of catchment there are the h1ghest values of the stabile categories occurrence (Sliag

'_statron) In the hngher parts of basm are similar frequency of occurrence the stabile categories,

the lab1le are more numerous in lowland posmon

Tab:.le G.3'-- 9 Annual probablhty of occurience (%) of stablhty categorles

: Category :

. |Station - A1 B - c D E . - F
[Telgat | aF 8 15 40 13 - 25
Sliac . . | . 3 10 18] 27 T 6 36
Mochovee [ 3] . - - 11 =200 0 320 0 12| 22

A - Extreemly unstable -~ D -Neutral . L
B :Usnstable = - & E-Moderately stabile

C Shghtly unstable ' o F_-Stabil_e

- G-33



6. EVALUATION OF AUTOMATIC WEATHER STATION (AWS) WIND MEASUREMENT
© The ASW was re'oently purchased by JICA: and installed in the Ziar nad Hronom to‘wn for
'prccrse measurements of wind, - The VAISALA station data were collected, checked and the
hourly data were vsed to evaluate the monthly and seasonal wind roses for the February May
. 1999 period, - The roses are presented in Flgs 1 through 5. They show that the prevarhng -
'rdrreotron of wmd lS downward the Hron river valley in parallel wrth its axis, while the second
most frequent drrectton is the opposrte If the suttable otrculatron condrtlons oecur thls second
drrect:on is prevallmg (Flg 3 suggests thls case) The pos:nbrllty of transport of arr from the
Northuwestern drreetron from nexghbourmg vailey, is shown in. F1g 1 where the second
frequent drreotron is the NW. The mean monthly wind speed was in the range of 13 to l 6
m/sce (ths 6 through 10) The wind speeds of the most frequent drrectlons were not ‘the
'hrg_hest The drreetlons of the hrghest speeds are mostly W - NNW wrth speeds of 2.0 1025
- ' rrr/see. The prevarlmg wmds of the drrectlon NE had speeds of about 0 8 mfsec |
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Fig.1 Relative frequesncy of wind directions - : Fig.2 Relative frequency of wind directions
at AWS Ziar n/Hronom (%), February 1999, at AWS Ziar n/Yrenom (In%), March 1399,
Calm=0.4% ' : Calm=0.0%

w207

|wWHE . $E
'S . S
Fig.3 Rélative_ fretjuen_cy of wind directions . = . " Flgd Relative frequéncy of wind_dlrec!iuna.
at AWS Fiar n/Hronom {in%), April 1999 . - . . at AWS Ziar n/Hrenoin (in%), May 1999

Calm=0.3% o E . . Cahin=0.4%

y IWNW

Rg.5 Relative frequency |.lfwind directions.
‘at AWS Ziar n/Hronom (in%), II - V 1999,
Calm=0.3% ' ' .
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Fig.6 Wind velocity (m.s-1) 4t AWS : Hg7 Wind velocity (lﬁ.s—l) at AWS

Ziar n/Hronom, February 1999 - - Ziar n/Hronom, March 1999 .
SN
NNW, 23 " NNE
NE
WNW \/\ENI.‘,
w poeeeel B
Wsw S ESE
=
W -SSR
. . ' s ' _
Tig.8 Wind velocity (m.s5-1) at AWS- - - . Flg.? Wind velocity (mis-1) at AWS -~ -

Ziar n/Hronom; April 1999 =~ - ’ .. | Ziar n/ronom, May 1999 " :

Fig.10 Wind wlocity (m.s-1) at AWS -
Ziar n/Bronom, If -V 1999 - RN
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