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Identified wind power 
projects in Sweden:

Identified wind power projects:
• 45000 MW (≈ 100 TWh/year)

Today capacities:
• Hydro Power: 16000 MW (≈ 65 

TWh)
• Nuclear power: 9000 MW (≈ 65 

TWh)
• total of 25000 MW

Results from Swedish studies on 
larger amounts of wind power

Lennart Söder, KTH 

Swedish production: Total: 145,6 TWh
(same as 2011)

http://kth.diva-portal.org/smash/record.jsf?searchId=1&pid=diva2%3A727697&dswid=-9163

Parallell Sweden-Germany

“Features of an electricity supply 
system based on variable input”

The major findings are:
- The use of renewable energies 

(RE) requires the installation of 
additional power capacity, which 
surpasses the present one of 
conventional thermal power 
systems.

- ….
- Within the boundaries of this study, 

we find that RE can be integrated 
up to a share of about 40% of the 
annual demand with manageable 
consequences.



Current (2011) Swedish Power System

Source TWh -
2011

Energy % -
2011

MW-capacity -
2011

Hydro 66,0 44,9 16197
Nuclear 58,0 39,5 9363
Wind 6,1 4,2 2899
Solar 0 0 0
CHP-Ind 6,4 4,4 1240
CHP-distr. 9,4 6,4 3551
Condens 1,01 0,7 3197
Total 146,9 100 36447

Studied Swedish Power System

Source TWh Energy % MW-max

Hydro 64,9 44,5 12951
Nuclear 0 0 0
Wind 46,7 32,1 15633
Solar 12,6 8,6 9849
CHP-Ind 6,4 4,4 1240
CHP-distr. 13,9 9,5 4126
Other 1,3 0,9 5081
Total 139,9 100 48180

Pricing in power 
systems:
Norway

Nearly only hydro power  
(97%)
Price is set by the water value 
= the expected marginal cost 
in the future to  which the 
water could be stored. 
Price is not set in 
Norway!

Pricing in power 
systems:
Sweden

Hydro + Nuclear + wind (90%)
Large part of the rest is CHP 
(industrial and distr. heat) 
Price is set by the water value = 
the expected marginal cost in the 
future to  which the water could 
be stored. 
Price is not set in Sweden!



Pricing in power 
systems:
Denmark

2020: High wind power 
(50%)
A part of the rest is CHP 
(industrial and distr. heat) 
When it is windy, then the 
prices will be low 

High prices are often not 
set in Denmark!

Pricing in power 
systems:
Finland

Nuclear + hydro + wind (58%-
now)
CHP + more nuclear in the 
future
At wind and low demand, then 
the prices will be low 

Prices are then often not set 
in Finland!

Pricing in future Nordic 
power systems:

Much more often: Prices are not 
set by Nordic power plants.
At wind and low demand, then 
the prices can be really low 
There is then a challenge to get 
prices that are high enough to 
finance all power plant.
Enough transmission to high MC 
areas essential

Hydro power: Duration curve

Min level: 1875 MW: Needed during 860 hours
Max level: 12951 MW: Needed during 765 hours



Deficit situation

High wind decrease in CHP
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Deficit  situation (yearly basis)
Assumed need of OCGT

Cost for this: 2 öre/kWh = 0,2 Eurocent/kWh
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Max level: 5081 MW

Number of hours with need: 765 h

Energy: 1.259 TWh

Surplus situation (August)

Not OK: 83% limit, min-hydro, min-CHP

20 40 60 80 100 120 140 160 180 200 220
0

2000

4000

6000

8000

10000

12000

14000

16000

M
W

h/
h

Consumption from 1 August to 10 August

 

 
Consumption
Hydro power
Wind power
Solar power
CHP

Now OK: 83% limit, min-hydro, min-CHP

Surplus situation (August)
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Surplus during a year
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Energy volume: 1.63 TWh

Max level: 9510 MW
Number of surplus hours: 860 h

General transmission challenge

A. Voltage stability limits between
areas

B. Q-control important
C. More transmission required, but

low utilization time
D. Challenge to identify future

transmission capacity with less 
nuclear

E. Detailed hydro simulation takes
10 minutes per week.

Surplus situation (August 1-10)

Wind Power production

Surplus situation (August 1-10)



Surplus situation (August 1-10) Transmission  situation (Jan 21 – Feb 1)

Wind Power production

Transmission  situation (Jan 21 – Feb 1)
Transmission: Yearly duration : today ≈ 7000 MW 



On transmission needs

A. Increase production in receiving
end (= thermal, currently OCGT)

B. Capacity is available, small 
energy increase for first GW.

C. Since limit is voltage stability, 
SVC may be enough

D. Discussion on exchange of AC to
DC

E. Optimization approach may be 
interesting


