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Introduction

In January 2008 European Commission published the climate and energy package. The main aim of this package is to promote to achieve goals
of spring Eurocouncil 2007 — reduce greenhouse gas emissions by 20 % and to increase the use (electricity, thermal energy and biofuels) of
renewable energy sources. Taking into account that energy sectors for different EU countries are various, total EU aim —20% is transformed for
every EU country. For Latvia it is 42 % from end consumption. Certainly one of the main measure’s in the electricity field will be promotion of
wind energy use.

In 24 July 2007 Cabinet of Ministers adopted regulations No.503 ,Regulations regarding Electricity Production from Renewable Energy
Resources” (thereafter - regulations 503), the main aim is promotion of the production of electricity from renewable energy sources. Regarding to
economical support for wind energy it is following:

1. Competition about the volume of electricity produced from wind power stations, which is specified in the invitation to competition (Ministry
of Economics prescribed it - 404081 MWh);

2. Mandatory procurement volume. Mandatory procurement volume is to purchased from wind power plants if the electric capacity set thereof
does not exceed 0.25 MW and if not more than one installation has been connected to one transformer or distributing station of the electricity
distribution system or to the substation of the electricity transmission system.

This work aim is to evaluate development perspectives of wind power plants with nominal power till 250 kW in Latvia taking into account legal
aspects.

Chose method and results_i
Specification of the price for electricity produced from wind energy

Regarding with regulations 503 merchant which have acquired the right to sell electricity produced from wind power plants within the scope of
mandatory procurement in accordance with the procedures specified in regulations 503, the selling prices for the volume of electricity which they
are entitled to sell within the scope of mandatory procurement shall be calculated using the following formulas:

1. Wind power plants - for 10 years beginning with the date of commencement of operation:

C="2""x35 (1)

C="2""x26 )

where

C —is the price without value added tax for which a public trader purchases electricity produced from renewable energy resources
(LVL/MWh) from the power plant; 7,—is the trade final tariff for natural gas approved by the regulator without value added tax, which is
specified for the consumption of natural gas from 126 thousand n.m’ up to 1 260 thousand n.m” per year if the calorific power of the natural gas
is 7 900 kcal/n.m’ (LVL/thousand n.m’); k — is the price differentiation coefficient referred to in table 1.
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Values of Coefficient £ Ratio Depending on the Electric Power Set for the Power Plant

No. Electric power set for the power plant Value of £ ratio
1. Not exceeding 0.08 MW 1.240
2. More than 0.08 MW, but not exceeding 0.15 MW 1.231
3. More than 0.15 MW, but not exceeding 0.20 MW 1.202
4. More than 0.20 MW, but not exceeding 0.40 MW 1.131

Table 1.

On the basis of equation 1 and 2 in the figure 1 is show appraised electricity purchase price (without taxes and transmission, distribution tariffs
and other duties) of different nominal power wind power plants (80 kW, 150 kW, 200 kW and 250 kW) dependence on price of natural gas in
period from May 2006 (for illustration, before adoption regulations 503 ) till April 2008.
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Figure 1. Electricity purchase price dependence from natural gas

Using data which is preparing by SJC Latvenergo about electricity consumption in the near years and known percentage distribution (assume that
in years after 2010 it will not change) it is possible to calculate how much electricity (GWh) is necessary to produce from wind power plants.

Year EConsumptions sl'-:-ao["tealof EProduced electricity EzioGIZNV\:])y( EAGWh+cons. P (In.Sta"ed
GWh WPP, % fromwpp, GWh GWh (WPP)+» GWh CapaCIty), Mw

2006 | 7399 (7191) No (45)’ 0.000 0,00 26,8’

2007 | 7689 (7542) 1,48 113.797 (52)’ 61.797 61,81 21 (26,8)’

2008 8070 2.78 193.181 79.384 79,40 26

2009 8465 4.08 295.75 102.569 102,59 34

2010 8610 5.37 462.357 58.276 58,29 19

'Real data (statistical data)

P2006<P2007<P2008<P2009>P2010, it is mean that in year 2010 will not possible to installed new wind power plants. And if we count produced
electricity from wind power plants in 2009 and the volume of electricity produced from wind power stations, which is specified in the invitation
to competition, we will obtain 699,831 GWh or 8,12 % in total share.

P, MW | 80 kW, quantity | 150 kW, quantity | 200 kW, quantity | 250 kW, quantity
21 263 140 105 84
26 325 173 130 104
34 425 227 170 136
19 238 127 95 76

Component of mandatory procurement
The costs of obligation to purchase the electricity are divided between all electricity consumers in accordance with the methodology accepted by
Public Utilities Commission.
Component of mandatory procurement can be formulated as follows:

Tat+= (Iat+ (Iadm+Ibal)*Eat / Eliet) / Eliet

where

3)

I; — total mandatory procurement costs of wind energy (EUR);

E.: - total volume of mandatory procurement from wind energy merchant (kWh);
L.am - administrative costs of Public Utilities Commission (EUR);

Iva1 — balancing costs (EUR);
Ejiet — total electricity consumption in Latvia (kWh).

Component of mandatory procurement for wind power plats is shown in figure 2.
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Figure 2. Component of mandatory procurement for 80 kW, 150 kW, 200 kW and 250 kW wind power plants in 2007, 2008 and 2009

From the figure 2 we can see that component of mandatory procurement is in range between 0.111 cEUR/kWh in 2007 (if Tg=212.15
LVL/thousand n.m3) till 0.207 cEUR/kWh in 2009. (if Tg=254.58 LVL/thousand n.m3 or 20% increase). It is mean that one household in one
month for wind energy support will pay about 11.1 to 20.7 cEUR or 1.1% to 2.05% of total payment (total payment in month for one household
is approximately 10.1 EUR, if 1 kWh=10.10 cEUR).

Wind power plant connection possibilities and balancing aspect

For small wind power plants connection to joint grid technically is not problem. But from economical point of view there is a obstacle, because
in regulations 503 is told that mandatory procurement volume is to purchased from wind power plants if the electric capacity set thereof does not
exceed 0.25 MW and if not more than one installation has been connected to one transformer or distributing station of the electricity distribution
system or to the substation of the electricity transmission system. And regarding with legislation for all wind power plants which are connected
to the grid balancing is necessary. Balancing costs for examples in this work are included previously.

Main conclusions

1. In 2007 the projective aim was not achieved.

2. Data about consumption are not correct (mismatch with EU directive).

3. The total installed capacity from small wind power plants in 2010 is 34 MW (425 installations of 80 kW wind power plant or 227installations
of 150 kW wind power plant, or 170 installations of 200 kW wind power plant, or 135 installations of 250 kW wind power plant).

4. The impact in tariff for one household will be 0.111 cEUR/kWh to 0.207 cEUR/kWh or 1.1% to 2.05%.

5. Bad conditions for connection and balancing from economical point of view.
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Kass R., Zel¢s M. Veja elektrostaciju ar jaudu lidz 250 kW attistibas perspektivas Latvija

Darba mérkis ir novértét mazas jaudas véja elektrostaciju (80 kW, 150 kW, 200 kW un 250 kW) attistibas perspektivas Latvija, nemot véra tiesiskos aspektus. Novértejuma ir
aprekindtas elektroenergijas iepirkuma cenas, balstoties uz apstiprindatajiem Ministru kabineta 24.07.2007. noteikumiem Nr.503 “Noteikumi par elektroenergijas razoSanu,
izmantojot atjaunojamos energoresursus’’. Izmantojot Sos datus, ir aprékinats elektroenergijas daudzums, kads ir jasarazo veja elektrostacijas, un novérteta ta jauda. Ka
viens no pirmajiem secindajumiem ir jamin tas, ka izvirzitie mérki 2007.gada netika sasniegti. Izmantojot aprékinatos datus, tika novertéta art ietekme uz tarifu, tas ir, cik par
to bitu jamaksa iedzivotdjiem. Secindjums ir viennozimigs, tie ir 1-2% no kopéja elektroenergijas rékina. Veja energijas izmantoSanas iespeju novértejuma un aprékinu
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sagatavosanda izmantots autora (R.Kass) izstradatais magistra darbs, Amerikas véja energétikas asociacijas informacija un cita jaunaka informdacija Saja jomda. Darba tika
izmantotas formulas, kas ir apstiprindatas ar Ministru kabineta noteikumiem, tomér rezultati liecina, ka veiksmigakai véja energétikas attistibai ir nepiecieSami grozijumi art
citu jomu tiestbu aktos.

Kass R., Zelcs M. Development perspectives of wind power plants with nominal output 250 kW in Latvia

This work aims to evaluate the development perspectives of wind power plants with nominal power 80 kW, 150 kW, 200 kW and 250 kW in Latvia, taking into account the
legal aspects. Calculations are made on the basis of the Cabinet of Ministers Regulation No.503 , Regulations regarding Electricity Production from Renewable Energy
Resources” (adopted in 24 July 2007). Using these data the produced amount of electricity and installed capacity is calculated. One of the first conclusions is that in 2007 the
projected goal was not reached. The costs of the obligation to purchase the electricity are divided between all electricity consumers in accordance with the methodology
accepted by the Public Utilities Commission. This work evaluates the influence to tariff and how much pay one household for support of wind energy. The conclusion is
equipollent — it is approximately 1-2% of total electricity payment. Analysis of the available literature was made and formulas were adopted with several assumptions in
order to achieve the aim of the paper. The data and information were provided by the author’s master degree paper, the American Wind Energy Association and the latest
information in this sphere. The method and results of the paper can be used for knowledge elaboration, for detailed planning of a WPS installation, as well as for calculation
of electric energy amount produced.

Kauwic P., 3enuc M. Ouenka nomenyuana 6empogoil Inepzuu Ha cyuie u MopcKkoii meppumopuu ¢ Jlameuu

Lenv smoii pabomvl cocmoum 6 mom, Y¥moobl OYeHUMb NePCReKmuesbl Pa3eUmusl INEKMPOCMAHYUL 6emMpPa ¢ HOMUHATLHOU MowHocmblo 80 kBm, 150 kBm, 200 kBm u 250
kBm 6 Jlamsuu, npunumas 8o enumanue ropuouyeckue acnekmsl. Boiuucienus coenanvt na ocnose uncmpyxyuti Kabunema Munucmpoe Ne503 ,, Hucmpyxkyuu omuocumensHo
npouU3B00CMBa INEKMPULECBA U3 B0300HOGILEMbIX dHepeemuyeckux pecypcos ~ (npumnamoii 24 uionn 2007). Hcnoav3ys smu OaHHble GbIUUCIEHO NPOU3BEOEHHOE
KOAUYECMB0 INEeKMPUecmsd u yYCmanosieHuas mownocms. OOHO u3 nepewvix 3axmovenuti - mo, yumo 6 2007 200y nianupyemas yeav He Ovlia docmuecHyma. 3ampamsl Ha
0053amenvHO  3aKynaemoe 91eKmpuUuecmso pasoeieHbl Medxcoy 6cemu Nompeoumenamu 31eKmpuiecmseda 8 COOMmEemcmseuu ¢ memoouxol, npuuamoi Komuccueu
IIpeonpusmuii KOMMYyHAIbHO2O0 0bCTYICUBaHUA. B amotl pabome oyeneno enusinue nHa mapug) u CKOIbKO 0OHO OoMAauiHee XO3AUCMBO OO0NNHCHO NAAMUMb 051 NOOOEPIHCKU
oHepeuu eempa. M 3axmouenue 00HOZHAYHO— 5MO - npubauzumenvno 1-2 % om cymmaphotl niamol 3a d1ekmpodnepeuio. bvin coenan anaruz oocmynnou aumepamypsi u
ObLIU UCTOTL30BAHBL NPUHABIE DOPMYTbL C HECKONLKUMU NPEONOAONCEHUAMU. [N OYEHKU U NOO20MOBKU PACYENO8 BO3MONCHOCINU UCHONb30BAHUS IHEPSUU 8empad ObliU
UCNOIb308AHA Mazucmepckas paboma 00Ho2o u3 asmopos (P.Kauic), ungopmayus Amepukanckoil accoyuayuu 6empsHOU SHepeuu U HOGeuwas UH@opmayus 6 3mou
obnacmu. B pabome 6vinu ucnonwvzosanvl popmyansl, komopsie ymeepaicoenvl npasuiamu Kabunema Munucmpos, mem ne menee pe3yibmamul CGUOEMENbCMEYIOM 0 MOM,
4mo 05l OanbHete20 YCReuHo20 pa3eumust 6eMpPsIHOLL IHePLeMUKU HeOOX0OUMbl USMEHEHUs! 8 NPABOBbIX AKMAX 6 OpYaux 0OIACmX.
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