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Faroe Islands

*  General data:

— 18 islands (17 are populated), electrically isolated
— 950.000 inhabitants
— Area of 1.399 km?2

2 Burihoy — Main export: Fish and fish products
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Electrical Company SEV

: General company facts:
Non-profit, founded 15t October 1946

100 % owned by all Faroese municipalities
Vertically Integrated Company

Joint and several price structure

Monopoly on grid operation (transmission & distribution)

“De facto” monopoly on production (98%)

m Fossil fuel Powerplant

“Micro isolated system” in EU terms (<500 GWh @ 1996)
® Hydro Powerplant

- SULY. Sekhectizaien) Directive 2009/72
Windturbine Derogation from relevant provisions in different chapters about
— 60kv unbundling, third party access efc.
— 20kv >
10kv
6kv

— Subsea Cable
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GWh

Energy Mix 1954 - 2017
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Renewable energy duration curve 2015
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Projected Energy Demand 2015-2030
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Identification of renewable resources

T i

Average wind speed: > 10m/s ecipitation: > 1300 mm/yea

r (Tenerife: < 2560 mm/year)

e L T -

g

Peak tidal velocities: ~ 3.5 m/s

~ = T

Average sun hours: ~ 1000 hrs/year (renerite: ~3000 hours)
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Correlation between the resources
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“The engineering is secondary to the vision”
Cynthia Ozick
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“100by2030”
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Wind Farm output

Time scale: 18 minutes (data from September 1., 2017)
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Extreme ramp rates (Husahagi WF)
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_aIIenging weather
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Battery Energy Storage System




Wind farm block diagram
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Battery system In operation

'Y‘“ A, |
M'\ rv»y'.A‘,“pun‘~"“\ M

Battery discharging

Battery charging

Time scale: 18 minutes (data from September 1. 2017)

ElBESS —Wind Farm —Stabilized output
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Battery system In operation

= Pwing [MW] — Pgess [MW] — Piota IMW] = Ping + Pgess
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Power [MW]

Fast frequency support from the BESS
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Utilisation of Husahagi Wind Farm

Curtailment in 2015: 22%
Curtailment in 2016: 12%
Curtailment in 2017: 6,7%
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Business case for the BESS

Assumptions
Increased wind utilisation is displacing oil production
Fuel oil cost: 0,09 €/kWh (not including other O&M costs)
Energy yield estimation, based on wind measurements: 40 G\Wh/year
Cost of BESS (Batteries, ENERCON E-Storage, L-EMS): approximately 2 M€

Simple payback time is calculated to 4.5 years.
Estimated lifetime of batteries is 20 years.
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Thank youl!

Terji Nielsen

Dipl.Ing. E.E. (hons)
MBA Renewables

tn@sev.fo

Special thanks to the contributors to the paper and
presentation:

David McMullin, ENERCON
Bettina Lenz, ENERCON
Daniel Gamboa, ENERCON

Michael Lippert, Saft Batteries

https://www.youtube.com/watch?v=TUa0QAT9KaM

https://www.youtube.com/watch?v=HUMRt9HSzAk
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Power curve — ramping “hot spots”

P (kW)
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