EP BiH Wind research profile - WIND POWER AT HIGH ALTITUDES

Background

EP BiH has opted for future strategic planning devoted to expanding and diversifying its generation
portfolio, by introducing novel technologies into the companies generation mix. Wind energy is just
one of the technologies under study, whereby attention is being given to the disposable wind power
potential of the BiH's high mountain range, at altitudes ranging from 750m to 1700m a.s.l. A similar
wind potential study was carried out for the Alpine mountain crown within the EU-INTERREG lllb
project, under the name , Alpine Wind Harvest” [1].

The data recording campaign of EP BiH was launched in 2009 and has so far been carried out at ten
geographically dispersed recording sites, thereby taking care of accessibility and vicinity of HV
transmission lines. Based on subsequent data evaluation, eight recording stations have been kept in
operation, with future jet to come. As initial measurements have only been indicative in nature, first
recordings compliant with IEC 61400-12-1 and MEASNET recommendations have commenced in
2010. Data is being recorded by first class recording equipment at two characteristic mast heights:
10m/30m and 30m/60m a.g.l., depending on the selected site under study. Data is recorded in 1
second recording intervals and stored at a 10 minute averaging rate. For two out of eight recording
sites, solar data is being recorded as well in form of 10 minute solar irradiance records.

Capacity and Capability

The main objective of EP BiH is to promote renewable energy sources in the generation portfolio of
BiH, by exploiting wind abundant and otherwise deserted high altitude areas of BiH for the purpose
of electricity generation, therewith contributing to further economic development and growth. The
main scope of the data recording campaign of EP BiH is to investigate the embedded wind potential
and analyze wind characteristics of high mountain plains, as well as evaluate the associated techno-
economic viability of exploiting wind power and generating electricity from wind in such operating
conditions. This includes research in evaluating specific wind characteristics recorded at high
altitudes, identifying operating constraints in harsh weather conditions, as well as fostering exchange
of good practice and expertise related to this field.

EP BiH has currently eight operating wind recording stations, with data being recorded at: 10m/30m
(3 recording stations) and 30m/60m (2 recording stations) tubular masts. Data recording is compliant
with IEC 61400-12-1 and MEASNET recommendations, with first measurements commencing in 2010.
First recording at 60m and 80m lattice masts started end of 2012 for three selected sites.

Contribution to the European research community in the field

The main contribution of EP’s work lies in the exploration of rather unattractive but energy abundant
areas for the purpose of electricity generation. Specific terrain configuration, low temperature and
other characteristics of such operating conditions would contribute to expanding the knowledge
base specific to this field and provide high quality input data for other potential wind studies.

Overall, the benefits will primarily be those of the local communities: land owners, municipalities,
local population and governments, but also of other entities such as: power utilities, equipment
suppliers/ manufacturers, benefitting from the economic development of this sector, as well as the
associated infrastructural changes and the demonstration character of the projects. A more rational
use of resources would contribute to improvements in emission reduction and resource utilization,
playing a supporting role to energy conservation and environmental preservation, therewith
fostering further economic development and growth. Cross-border cooperation could provide a good
basis for the exchange of best practice and future collaboration.

References
[1] EU Community, INTERREG lllb — Alpine space programme, 2006.



Published work

1.

Begic¢ F., Kazagi¢ A., Afgan N., “Possibilities Assessment for wind energy utilisation in Bosnia and
Herzegovina”, RENEWABLES 2004 - International Conference on New and Renewable Energy
Technologies for Sustainable Development, Evora — Portugal, June 2004.

Music M., Avdakovic S., Lukac A., ,Integration of Distribution Generators Into a Real Powerless
Distribution System®, Proccedings of the IEEE and IEEE-PES Conference, 6th International
Conference On The European Energy Market, Leuven, Belgium, May 27 - 29, 2009.

Lukac A., Music M., Jamak M., Avdakovic S., Dzafo H., , Definitition and analysis of microlocations
for wind power exploatation in Bosnia and Hercegovina by means of the electronic wind atlas”,
20. medunarodni simpozij EIS 2010 elektroinZenjerski simpozij, Sibenik, Hrvatska, 2010.

Lukac A., Avdakovic S., Music M., , Presentation of first estimations of wind potential in Bosnia
and Herzegovina and capabilities of integrating wind power plants into the power system”,
Proccedings 9th World Wind Energy Conference, WWEC 2010, Istanbul, Turkey, June, 2010.
Lukac A., Music M., Avdakovic S., Rascic M., , Flexible Generating Portfolio as Basis for High Wind
Power Plants Penetration — Bosnia and Herzegovina Case Study”, IEEE-PES- International
Conference on Environment and Electrical Engineering 2011, Rome, Italy, May, 2011

Ademovic A., Music M., and Strbac G., “Wind Power in Power System Planning — Wind Data and
the Capacity Value of Wind, Bosnia-Herzegovina Case Study”, 11th International Conference on
Environment and Electrical Engineering (EEEIC), Venice, pp. 574-579, May 2012.

Dimitrijevi¢ Z., Salihbegovi¢ 1., Kazagi¢ A., Lukac¢ A., “Sustainability Assessment of Increasing
Renewable Energy Sources Penetration - JP Elektroprivreda B&H Case Study”, VI International
Conference on Sustainable Development of Energy, Water and Environmental Systems -
Dubrovnik 2011., 25-29. 09. 2011.

Schneider D., Dui¢ N., Bogdan Z., Ban M., Grubor B., Stefanovié¢ P., Daki¢ D., Repi¢ B., Stevanovi¢
Z., Delali¢ N., Leki¢ A., Bajramovié R., TeskeredZi¢ A., Smajevi¢ |., DZaferovi¢ E., Begi¢ F., Luli¢ H.,
Metovic S., Petrovi¢ S., Bugum A., Kadri¢ Dz., Hodzi¢ N., Kuli¢ F., Kazagi¢ A., Gafi¢ A., “Mapping
the potential for Decentralised Energy Generation based on RES in Western Balkans”,
International scientific journal Thermal Science,Vol 11, Issue 3 (2007), pg. 7-26.

Begic F., Kazagi¢ A., “Potential utilization of renewable energy resources for electricity generation
in Bosnia and Herzegovina”, International Scientific Journal Thermal Science, Vol 9, Number 3
(2005), pg. 15 - 23.



