
Expose - Wind Farm Kardam

• Bulgaria

• 6 turbines Suzlon S88 - 2,1 MW

• Total power 12,6 MW

• Start of operation: QII/ 2010
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1 Project Summary

Country Bulgaria, Dobrich region

Farm size 12,6 MW

Overview 1/2

Turbine (WEC) 6 x Suzlon S88, 2.100 kW

Hub height 79 m

Development stage All turbines erected

Start of operation QII/ 2010

Wind potential at hub height 6,9 m/s

Expected energy yield
(P50, incl. wake losses)

34.199.000 kWh p.a.

18,9 Lv./kWh ~ 9,67 ct€/k
(for the first 2.250 full load
year) 
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Feed-in payment
year) 
17,2 Lv./kWh ~ 8,80 ct€/k
(for full load hours over 2.

(Tariff adjusted annually in

*  exchange rate of March 11th 2010

kW/ WEC

/kWh * 
ad hours per 

Erected wind turbines of wind farm Kardam
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/kWh * 
2.250 per year) 

 in April)

0 of 1 € ~ 1.955 BGN



1 Project Summary

Overview Key Figures 2/2

Energy revenue*

Revenue from power production 2.661.017 € p.a.

Liquidity reserve (after 20 years) 12.584.475 €

Performance figures*

Time of ammortisation 10 years

Reflux of capital 373,58 %

Project IRR (before financing, before tax) 9,01 %

Return on Equity (before tax) 13,68 %
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Debt Service Cover Ratio (DSCR) 1,40

* based  on P75 energy yield value and refinancing, average over ru

Calculation of profitability is based on a conservative energy yield expe
by taking the lower P75 of 30.854.000 kWh p.a. value into acco
calculation (P75 = P50 – 9,78% reductions).
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2 Project Statement

The wind farm Kardam is located in the northeastern Bulgarian
Province of General Toshevo next to the Romanian border. It is
situated about 32 km west of the Black Sea coast and a few
kilometers northeast of the town General Toshevo.

Wind Farm 1/2

The area is part of the mostly flat coastal plain which slopes
east towards the sea. Elevations range between 170 m und
190 m. In a westward direction, elevations increase slightly to
above 200 m while the site is freely exposed towards the
northern and eastern sectors. Surface roughness is
characterized by large open fields bordered by small hedges
and lines of trees along the roads. Bird sanctuaries or
Natura2000 environmental sites are not located in the
surrounding area of the wind farm.

The northeastern region of Bulgaria is known as the central
wind area in the country. Up to date all major wind farms with a
total capacity of more than 150 MW are operating there.
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2 Project Statement

The wind farm consists of 6 wind turbines (WEC), type Suzlon
S88. The turbine’s rated power is 2.100 kW. The machines will
operate on a hub height of 79 m with a rotor diameter of 88 m.
The minimum distance between the turbines is between 400
and more than 700 meters. Thus, reductions in park efficiency
through wake losses are limited to a minimum.

Wind Farm 2/2

through wake losses are limited to a minimum.
All turbines have been erected in 2009 (last in December). Grid
connection contracts were signed with the national grid
authority NEK. Cabling works to the existing substation (grid
connection point) are 80% completed. Commissioning is
planned for Q II/ 2010.

Maintenance contract with Suzlon has been signed for all
turbines for a period of 5 years. These contractual years are
free years, other then the market usual 2 free years.

Two further turbines at the same project site are under
development. The grid connection is secured and building
permit is expected within 2010, totaling the wind farm to 16,8
MW. The investor will be granted first right of refusal to invest
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MW. The investor will be granted first right of refusal to invest
into the wind park extension.

The Kardam 12.6 MW Wind farm is split into 3 asset
companies (SPV’s). Each SPV owns and operates two Suzlon
S88 2.1 MW turbines. All SPV’s are owned by Bulgarian
company Energy Asset Management OOD (EAM), a daughter
company of Swiss Stream Invest Holding AG. The wind farm
will be sold as a share deal.

Erected wind turbines of wind farm Kardam
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Wind farm layout and cabling



2 Project Statement

For the wind energy yield assessment, wind data was used from a m
Bezhanovo, about 17,5 km east of the project site. The measurem
September 2006 until January 2008. Long-term scaling of the measu
done using a combined regression model with weighted data from a n
and a NCEP grid point. Resulting long-term mean wind speed at 50m is

Wind Data 1/2

The main wind directions at the project site are Northwest, North and
speed at hub height was calculated applying the wind shear exponen
Bezhanovo wind measurement.

The main results for the wind farm :
• Energy yield (p50) 34.199.800 kWh
• Park efficiency 97,65%
• Capacity factor 30,98%
• Wind speed at hub height (79m) 6,9 m/s

The above results were taken from the wind expertise, which was d
consultant Dr. Littmann Consulting. Two further studies from TerraWatt G
existing and confirm the written results.
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existing and confirm the written results.
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Wind directions, Bezhanovo
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2 Project Statement

The present list shows the expected transgression probabilities of t
annual energy production. The overall standard uncertainty estima
assumed by wind consultant Dr. Littmann is 14,6%.

Wind Data 2/2
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the
mate

Source: Dr. Littman Consulting
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Probability Yield Full load hours

P50 34.200 MWh 2.714

P75 30.854 MWh 2.449 

P90 27.809 MWh 2.207



2 Project Statement

Suzlon S88 – 2,1 MW*

S88-2.1 MW is designed for a medium wind speed regime. The wind 
turbine concept is based on robust design with pitch regulated blade 
operation, a three-stage gearbox with 2200 kW rating and flexible coupli

Wind Turbine 1/2

operation, a three-stage gearbox with 2200 kW rating and flexible coupli
to the asynchronous induction generator. The Suzlon flexi-slip system 
provides efficient control of the load and power control and the turbine 
operation is effectively controlled by the Suzlon controller. These 
technologies are all well known in the wind power industry and have 
proven themselves. The S88-2.1 MW is designed to withstand extreme 
conditions and operate effectively with low maintenance costs.

GEARBOX
Suzlon has always placed significant focus on gearbox design. The desi
philosophy is based on years of experience with wind turbines in harsh 
environments and our internal design standards exceeding the industry 
standards. The power rating of the Winergy gearbox for the S88-2.1 MW
actually 2.2 MW. With the acquisition of Hansen Transmission, Suzlon is 
further able to secure supply and design development of superior gearbo
technology for the benefit of our customers.
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technology for the benefit of our customers.

PITCH SYSTEM
The full-span blade pitching system is based on electrical motors with 
individual power backup which allows fast and efficient pitching of the 
blades. With a resolution of 0.1

�

and a special fast-pitching mode, the 
S88-2.1 MW allows optimal power output as well as fast and safe brakin
of the rotor.

pling pling 

sign 

W is 
is 
box 

ing
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*Source: Suzlon product brochure



2 Project Statement

Wind Turbine 2/2
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*Source: Suzlon product brochure



2 Project Statement

CAPEX & OPEX

Capital Expenditures (CAPEX)

Wind Farm 23.000.000 € TotalWind Farm 23.000.000 € Total

including:

- 6 turbines Suzlon S88 tu
-land parcels
-100% shares of the 3 pro
with all rights and permits 

Operational Expenditures (OPEX) p.a.

Land lease 0,00 €

Techn. & operational management 1,5% of revenues

Maintenance
Year 1-5
Year 6-15

free years
0,011 €/ kWh*

Expose - Wind Farm Kardam 12,6 MW

Year 6-15
Year 16-20

0,011 €/ kWh*
240.000 €*

Insurance 36.000 €*

Electrical Consumption 16.350 €*

Other operational costs 10.000 €*

 turnkey

roject SPV‘s 
ts 

Erected wind turbine of wind farm Kardam
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2 Project Statement

Project Advantages & Risk Assessment 

Country:
• Feed-in Tariff over 15 years

• Low taxes

• Euro bound currency

Wind Farm:
• Strong wind site

• No construction & dead line risks remaining

• State of art turbine technology

• Possibility to extend wind farm with additional two  
turbines, totaling the  power to 16,8 MW
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• Very low operating costs:
– no land lease costs
– Over average 5 years free 

maintenance contract

• Strong performance figures with high returns

No Type of Risk Risk abatement

1. Country Risks / Political Risks
Since 2007, Bulgaria is an EU member state. Despite 
the financial crisis Bulgaria has meet all the Maastricht 
Criteria for receiving the Euro in 2013.

2. Project development risks
There are no project development risks. The project 
has all required licenses. The electricity production will 2. Project development risks has all required licenses. The electricity production will 
start in QII/ 2010. 

3. Legal risks

The project has all required contracts. All legal risks 
where eliminated during the project development. 
Further two banks have undertaken thorough Due 
Diligence before financing the project. 

4. Construction risks
The project is commissioned and all construction risks 
are mitigated. 

5. Sales / Off take risks

The Bulgarian grid operating companies are obliged 
under Bulgarian law to off take all produced electricity 
and pay the renewable feed in tariff. The tariff is 
guaranteed for 15 years.

6. Currency Exchange Risks
There is no currency exchange risk from the Bulgarian 
Leva to the Euro, as Bulgaria's currency is pegged at 
the rate of 1.955 Leva per euro since July 1997.

7. Third Party Liability Risks
Damages caused by the operation of the wind park are 
covered by third party liability insurances.
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8. Technical Risk
Suzlon, the turbine supplier has given 5 years warranty 
instead of only 2 years that are common in the industry.

9.
Counter Party 
Risks

The land of the wind park is owned by the project 
company. Thus, any risks related to the leasing of the 
land will be mitigated. 

10. Operating / Performance Risks

At it operation stage the wind park faces performance 
risks that the electricity production falls below the 
forecasted production level. The production shortfall 
caused by damages to any part of the equipment will 
be covered by business interruption insurance. The 
performance risk will be further evaluated in the 
sensitivity analysis below. 



3 Disclaimer

The purchase of a wind park means a long term entrepreneur
engagement with all chances and risks for the investor. All information
this brief description as well as in the calculation of profitability have be
prepared with the necessary accuracy. Still a warranty for the actual
correctness and completeness of the given information cannot be give
Decisive are the original documents that will be submitted at a certaDecisive are the original documents that will be submitted at a certa
time.

Liability claims against the provider of this document or cooperat
partner of the provider, which refer to damages of material or ideally kin
that were caused by the use or not-use of the presented information a
by erroneous or uncompleted information respectively, are basica
excluded, unless there is no demonstrable or grossly negligent fault on t
part of the provider or cooperation partner of the provider existent.

All offers are without engagement and without obligation. The provider
this document explicitly reserves the right to change, amend and dele
parts of the content or the whole offer without special announcement or
discontinue the publication temporarily or definitely.
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4 Appendix List

• Calculation of Profitability
• GreenEnergyWorld Country Report Bulgaria 2009

Appendices
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Calculation of Profitability

12,6 MW Wind Farm

Kardam
1 Project costs per WEA Park 7 Financing

Wind turbines included included Financing requirements 23.000.000 €

Transformers of WTG's included included Equity 20% 4.600.000 €
Cabling included included Benefits 0 €

Transmission station included included Debt capital 18.400.000 €

Transformer station included included

Grid connection to utility company included included 1 Jahre

Fondation included included Interest Rate: Debt Runtime Free years

Crane footprint included included Bank-loan I 8,00% 18.400.000 € 15
Road building included included Bank-loan II
Properties (when purchased) included included Bank-loan III

Additional expensens included included Bank-loan IV
Architect/ planning office included included

Additional Fees included included 8 External factors

Wind expertises included included Price increase rate 2,20%

Land included included Deposit interest 3,00%
Planning costs included included

Total investment 3.833.333 € 23.000.000 €

2 Average operating costs over 20 years (p.a.) per WT G Park % operat. Costs % revenue
Site lease 0 € 0 € 0,00% 0,00%
Insurance 7.436 € 44.617 € 12,75% 1,68%

Maintenance 35.783 € 214.697 € 61,36% 8,07%
2,00

2,50

Debt Service Cover Ratio

Maintenance 35.783 € 214.697 € 61,36% 8,07%

Repaires/ spares 3.000 € 18.000 € 5,14% 0,68%

Technical  & commercial management 6.653 € 39.915 € 11,41% 1,50%

Electricity supply 3.377 € 20.264 € 5,79% 0,76%
Other costs 2.066 € 12.394 € 3,54% 0,47%

Total operating costs 58.314 € 349.886 € 100,00% 13,15%

3 Energy yield (p.a.) per WTG Park full load hours

Used yield estimation for calculation 5.142.333 kWh 3 0.854.000 kWh 2449 h

P50 feasibility* 5.700.000 kWh 34.200.000 kWh 2714 h

P75 feasibility* 5.142.333 kWh 30.854.000 kWh 2449 h

P90  feasibility* 4.634.833 kWh 27.809.000 kWh 2207 h

4 Average energy revenue (p.a.) per WTG Park

Feed in payment 5,7 - 9,67 Euro-Cent/ kWh

Revenue from power input 443.503 € 2.661.017 €

Liquidity reserve (after 20 years) 12.584.475 €

5 Operating figures

Yield specific investment costs 0,75 €/kWh

Electricity production costs 0,07 €/kWh

Power specific investment costs 1.825 €/kW
Revenue specific techn.&com. management costs 1,50%
Revenue specific site lease costs 0,00%

Revenue specific maintenance & insurance costs 9,74%
Purchase price 23.000.000 €

6 Performance figures**

Time of ammortisation 10 years

Reflux of capital 373,58%

IRR (before financing, before tax) 9,01%

Return on equity (before tax) 13,68%

DSCR 1,40
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Calculation of Profitability

12,6 MW Wind Farm

Kardam
22. Plan P&L

construction operation

22.1 Legal year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

22.2 Year 1 2 3 4 5 6 7 8 9 10

22.3 Results in kWh 30.854.000 30.854.000 30.854.000 30.854.000 30.854.000 30.854.000 30.854.000 30.854.000 30.854.000 30.854.000

22.4 Price per kWh in € 0,0967/ 0,0880 0,0967/ 0,0880 0,0967/ 0,0880 0,0967/ 0,0880 0,0967/ 0,0880 0,0967/ 0,0880 0,0967/ 0,0880 0,0967/ 0,0880 0,0967/ 0,0880 0,0967/ 0,0880

22.5 Revenue from power input 2.961.797 2.961.797 2.961.797 2.961.797 2.961.797 2.961.797 2.961.797 2.961.797 2.961.797 2.961.797

Operating expenses

22.8 Site lease 0 0 0 0 0 0 0 0 0 0

22.9 Insurance 36.000 36.792 37.601 38.429 39.274 40.138 41.021 41.924 42.846 43.789

22.11 Maintenance 0 0 0 0 0 339.394 339.394 339.394 339.394 339.394

22.12 Repaires/ spares 0 0 0 0 0 0 0 0 0 0

22.13 Techn. & commercial management 44.427 44.427 44.427 44.427 44.427 44.427 44.427 44.427 44.427 44.427

22.14 Electricity supply 16.350 16.710 17.077 17.453 17.837 18.229 18.630 19.040 19.459 19.887

22.15 Additional costs 10.000 10.220 10.445 10.675 10.909 11.149 11.395 11.645 11.902 12.163

22.16 Total operating expenses 106.777 108.149 109.551 110.983 112.447 453.338 454.867 456.430 458.028 459.660

22.17 Depreciation 1.533.333 1.533.333 1.533.333 1.533.333 1.533.333 1.533.333 1.533.333 1.533.333 1.533.333 1.533.333

22.18 Operating Profit (EBIT) 1.321.687 1.320.315 1.318 .913 1.317.480 1.316.016 975.126 973.596 972.033 970.436 968.803
22.19 Interest expenses 1.422.933 1.324.800 1.226.667 1.128.533 1.030.400 932.267 834.133 736.000 637.867 539.733

22.6 Interest revenues 0 38.272 36.800 35.328 33.856 32.384 30.912 29.440 27.968 26.496

22.20 Earnings Before Taxes -101.247 33.787 129.046 224. 275 319.472 75.243 170.375 265.473 360.537 455.566
22.21 EK-Rendite vor Steuern -2,20% 0,73% 2,81% 4,88% 6,95% 1,64% 3,70% 5,77% 7,84% 9,90%

22.22 ROE 13,68%

23. Liquidity planning
23.1 Investition Eigenkapital 4.600.000

23.2 Earnings from power input 2.961.797 2.961.797 2.961.797 2.961.797 2.961.797 2.961.797 2.961.797 2.961.797 2.961.797 2.961.797

23.3 Interest earnings 0 38.272 36.800 35.328 33.856 32.384 30.912 29.440 27.968 26.496

23.4 Total earnings 2.961.797 3.000.069 2.998.597 2.997.125 2.995.653 2.994.181 2.992.709 2.991.237 2.989.765 2.988.293

23.5 Operating expenses 106.777 108.149 109.551 110.983 112.447 453.338 454.867 456.430 458.028 459.660

Financial expenses

23.6 Interests bank I 1.422.933 1.324.800 1.226.667 1.128.533 1.030.400 932.267 834.133 736.000 637.867 539.733
23.7 Amortisation bank I 1.226.667 1.226.667 1.226.667 1.226.667 1.226.667 1.226.667 1.226.667 1.226.667 1.226.667 1.226.667
23.8 Interests bank II 0 0 0 0 0 0 0 0 0 0
23.9 Amortisation bank II 0 0 0 0 0 0 0 0 0 0
23.10 Interests bank III 0 0 0 0 0 0 0 0 0 0
23.11 Amortisation bank III 0 0 0 0 0 0 0 0 0 0
23.12 Interests bank IV 0 0 0 0 0 0 0 0 0 0
23.13 Amortisation bank IV 0 0 0 0 0 0 0 0 0 0
23.14 Total financial expenses 2.649.600 2.551.467 2.453.333 2.355.200 2.257.067 2.158.933 2.060.800 1.962.667 1.864.533 1.766.400
23.15 Total expenses 2.756.377 2.659.615 2.562.884 2.466.183 2.369.514 2.612.271 2.515.667 2.419.097 2.322.561 2.226.060
23.16 Kapitaldienstreserve-Konto (KDR) 1.275.733 1.226.667 1.177.600 1.128.533 1.079.467 1.030.400 981.333 932.267 883.200 834.133

23.17 Cash flow -4.600.000 205.420 340.454 435.713 530.942 626.139 381.910 477.042 572.140 667.204 762.233
23.18 Liquidity reserve (accum.) -4.394.580 -4.054.126 -3.618.413 -3.087.471 -2.461.333 -2.079.423 -1.602.381 -1.030.241 -363.037 399.195
23.18 Liquiditätsreserve (kum.) -4.394.580 -4.054.126 - 3.618.413 -3.087.471 -2.461.333 -2.079.423 -1.602.381 -1.030.241 -363.037 399.195

23.19 Project IRR 9,01%

23.20 ADSCR 1,08 1,13 1,18 1,23 1,28 1,18 1,23 1,29 1,36 1,43

23.21 DSCR 1,40

External factors Comments
������������	����
� 2,20% ^^ Stated depreciation version is adequate to french tax law

���
	�
���
���	
 3,00% ^^^ not accounted for cash flow calculation
^ Calculations are estimated before taxes and depend partly on valuations.      No responsibility is 

taken for the correctness of this information.  Subject to alteration.



Calculation of Profitability

12,6 MW Wind Farm

Kardam
Plan P&L

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 Summe Durchs chnitt Legal year

11 12 13 14 15 16 17 18 19 20 Year

30.854.000 30.854.000 30.854.000 30.854.000 30.854.000 30.854.000 30.854.000 30.854.000 30.854.000 30.854.000 617.080.000 kWh 30.854.000 kWh Results in kWh

0,0967/ 0,0880 0,0967/ 0,0880 0,0967/ 0,0880 0,0967/ 0,0880 0,0967/ 0,0880 0,05700 € 0,05700 € 0,05700 € 0,05700 € 0,05700 € 0,0143 Price per kWh in €

2.961.797 2.961.797 2.961.797 2.961.797 2.961.797 1.758.678 1.758.678 1.758.678 1.758.678 1.758.678 53.220.345 2.661.017 Revenue from power input

Operating expenses

0 0 0 0 0 0 0 0 0 0 0 0 Site lease

44.752 45.736 46.743 47.771 48.822 49.896 50.994 52.116 53.262 54.434 892.339 44.617 Insurance

339.394 339.394 339.394 339.394 339.394 180.000 180.000 180.000 180.000 180.000 4.293.940 214.697 Maintenance

0 0 0 0 60.000 60.000 60.000 60.000 60.000 60.000 360.000 18.000 Repaires/ spares

44.427 44.427 44.427 44.427 44.427 26.380 26.380 26.380 26.380 26.380 798.305 39.915 Techn. & commercial management

20.325 20.772 21.229 21.696 22.173 22.661 23.160 23.669 24.190 24.722 405.271 20.264 Electricity supply

12.431 12.705 12.984 13.270 13.562 13.860 14.165 14.477 14.795 15.121 247.872 12.394 Additional costs

461.329 463.034 464.777 466.558 528.378 352.797 354.698 356.641 358.627 360.657 6.997.726 349.886 Total operating expenses

1.533.333 1.533.333 1.533.333 1.533.333 1.533.333 23.000.000 Depreciation

967.135 965.430 963.687 961.906 900.086 1.405.881 1.403.980 1.402.037 1.400.051 1.398.021 23.222.619 1.161.131 Operating Profit (EBIT)
441.600 343.467 245.333 147.200 49.067 0 0 0 0 0 11.040.000 552.000 Interest expenses

25.024 23.552 22.080 20.608 19.136 0 0 0 0 0 401.856 20.093 Interest revenues

550.559 645.515 740.434 835.314 870.155 1.405.881 1.403.980 1.402.037 1.400.051 1.398.021 12.584.475 629.224 Earnings Before Taxes
11,97% 14,03% 16,10% 18,16% 18,92% 30,56% 30,52% 30,48% 30,44% 30,39% EK-Rendite vor Steuern

Liquidity planning

2.961.797 2.961.797 2.961.797 2.961.797 2.961.797 1.758.678 1.758.678 1.758.678 1.758.678 1.758.678 53.220.345 2.661.017 Earnings from power input

25.024 23.552 22.080 20.608 19.136 0 0 0 0 0 401.856 20.093 Interest earnings

2.986.821 2.985.349 2.983.877 2.982.405 2.980.933 1.758.678 1.758.678 1.758.678 1.758.678 1.758.678 53.622.201 2.681.110 Total earnings

461.329 463.034 464.777 466.558 528.378 352.797 354.698 356.641 358.627 360.657 6.997.726 349.886 Operating expens es

Financial expenses

441.600 343.467 245.333 147.200 49.067 0 0 0 0 0 11.040.000 552.000 Interests bank I
1.226.667 1.226.667 1.226.667 1.226.667 1.226.667 0 0 0 0 0 18.400.000 920.000 Amortisation bank I

0 0 0 0 0 0 0 0 0 0 0 0 Interests bank II
0 0 0 0 0 0 0 0 0 0 0 0 Amortisation bank II
0 0 0 0 0 0 0 0 0 0 0 0 Interests bank III
0 0 0 0 0 0 0 0 0 0 0 0 Amortisation bank III
0 0 0 0 0 0 0 0 0 0 0 0 Interests bank IV
0 0 0 0 0 0 0 0 0 0 0 0 Amortisation bank IV

1.668.267 1.570.133 1.472.000 1.373.867 1.275.733 0 0 0 0 0 29.440.000 1.472.000 Total financial expenses
2.129.595 2.033.167 1.936.777 1.840.424 1.804.111 352.797 354.698 356.641 358.627 360.657 36.437.726 1.821.886 Total expenses

785.067 736.000 686.933 637.867 0 0 0 0 0 0 Kapitaldienstreserve-Konto (KDR)

857.226 952.182 1.047.100 1.141.981 1.176.822 1.405.881 1.403.980 1.402.037 1.400.051 1.398.021 Cash flow
1.256.421 2.208.603 3.255.703 4.397.684 5.574.506 6.980.386 8.384.366 9.786.402 11.186.453 12.584.475 Liquidity reserve (accum.)
1.256.421 2.208.603 3.255.703 4.397.684 5.574.506 6.980.386 8.384.366 9.786.402 11.186.453 12.584.475 12.584.475

IRR
Kapitaldienstreserve-Konto (KDR)

1,51 1,61 1,71 1,83 1,92 15 5
DSCR


