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RE power incentives

= Germany et al — Feed-in tariffs
promote all technologies — tariff
based on how mature it is ..
.. difficult to control market!

= Sweden (Norway) — Quotas and
certificates .. promote the most

cost-effective technology ..
.. difficult to control price!

= Both give increased electricity price
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Power vs. Energy

= Misc. actors use statistics to
promote their technology ..

= Different technologies have different
utilization times .. KWh/kW ..

= Accumulated vs. Annual ..

»= Next slide .. Does solar PV generate
more energy than wind power .. ?
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Global market - Solar Heat, Wind and PV Power
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EU 25 - Solar Heat, Wind and PV Power
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Sweden - Solar Heat, Wind and PV Power
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Source: Swedish Energy Agency
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Source: Swedish Energy Agency

BSE/ACE 8 Jan-Olof Dalenback

o8



CHALMERS

Market failure?!
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PV market developments

= All — Incentives will grow ..

= Chinainvested in production ..
» |Incentives reduced ..!

= Production increased ..!

= Larger supply than demand ..!

= Prices went down ..!

= Some didn’t manage ..!!

= Anti-dumping fees on China ..!?
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What about Trumpland ?
Electricity generated from wind and solar in selected states (2017)
share (percent) generation (million megawatthours)
lowa IT%
Kansas 36%
Oklahoma 32%
South Dakota
Morth Dakota
Vermont
California 22% wind
Maine 20%
Colorado 20%
Minnesota 20%
United States 8%
eia’ 0% 10% 20% 30% 40% 0 10 20 30 40 &0
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Real life data

PV output
PV over production
PV self consumption
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Kastanjgarden BIPV System

BIPV Output
Electric use 2011

Electric use 2012 b

Nominal ~ 20 kW,
Real south facade

~ 13 kW in May

Power[kW]
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Electricity from Grid: Almgarden - Gardsten

Modules on 1 roof out of 3
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More modules on more roofs !

Electricity use - Kastanjgarden 3 during one week
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——Electricity from the grid

= Use of electricity
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Total yield - Kastanjgarden 3 for one week
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Demand vs. supply

» Grid-connected PV development
will gradually need development of
storage ..!?

= Less crucial in Sweden ..!?

= Continued wind and PV power
development need extended grids
for import/export ..!?
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Electr. storage ..

= Batteries for daily storage ..
iIncreased self-consumption ..
reduced feed-in ..

= Batteries in grids for power and
frequency management ..

= Pumped hydro power ..

= Power to gas ..

= Etc.
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Electr. storage ..

Charging power [kKW]
Storage capacity [kWh]
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Electricity — Germany — May 2015

| 38 GW installed PV power !? |
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Electricity — Sweden — May 2015

Elproduktion i Sverige - Maj 2015 [MW]
20 000

We use twice as much per capita !

0
1 169 337 505 673

mKarnkraft = Ovr.varmekraft Vindkraft mVattenkraft
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