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Batteries to support 
frequency
 and
 balance rising wind and 
solar output
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Energy Day 2023

Disclaimer: Bodecker Partners is part owner of 
Scandinavian Capacity Reserve AB, a battery 
project developer
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Lets start where we 
finished the last time…



12.15-12.45 Olkiluoto 3 – reflections after first six months in operation

2

Conference programme
9.00 - 9.30 Registration and coffee

9.30 - 9.45 Welcoming words
Marja Salonen and Olav Vilnes, Montel

9.45 - 10.15 Finnish power sector in transition
Jukka Leskelä, CEO, Finnish Energy Industries

10.15 - 10.45 Key issues in the clean energy package
Matti Supponen, Policy Co-ordinator, European Commission, DG 
Energy

10.45 - 11.15 Coffee

11.15 - 11.45 Utilities need to change to stay in the game
Hando Sutter, CEO, Eesti Energia

11.45 - 12.00 Case 1: Batteries to provide market flexibility
Ilari Alaperä, Business Development Manager, Fortum

12.00 - 12.15 Case 2: New market place to trade flexibility
Marianne Wergeland Jenssen, Markets Director, Nord Pool & Board 
Member NODES

Q&A session

12.45 - 14.00 Lunch

14.00 - 14.30 Global commodities outlook
Trevor Sikorski, Head of Natural Gas and Carbon, 
Energy Aspects

14.30 - 15.00 Will the Nordic power surplus
disappear?
Olav Johan Botnen, Senior Analyst, Wattsight

15.00 - 15.30 Coffee

15.30 - 16.00 Will PPAs replace subsidies for 
renewables?
Jesper Düring Lausen, Regional Manager, NEAS 
Energy

16.00 - 16.30 The future of power trading
Fredrik Bodecker, CEO, Bodecker Partners

16.30 - 17.00 Panel discussion
Participants: Juha-Pekka Paunu, Category Manager 
Energy at Hansel, Sami Oksanen, Director Nordic & 
Baltic at Nord Pool, Fredrik Bodecker and Jesper 
Düring Lausen

17.00 - 17.10 Montel AI - Modelling using machine
learning
Sigfred Sørensen, Software Developer, Montel IT

17.10 - 18.00 Drinks on Fredrik Bodecker to 
celebrate his 60th Birthday

18.30 - 22.30 Dinner cruise on MS Emma

12.00-12.15 Options structures for the producer

9.30-10.15 Update on short term trading algoritms

10.15-10.45 Blockchain 3.0 – build in compliance

14.00-14.30 Advanced weather forecasting

15:30-16.00 How can we get better liquidity into the market?

11.15-11.45 Market update long term PPAs

16:00-16.45 Merchant trading strategies for wind and solar

16:45-17.10 Fredrik Bodecker tells memories of the good old days.
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Grid scale batteries
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Wright’s law
or
Experience curve
effects

Pioneered by Theodore Wright in 1936, Wright's Law aims to 
provide a reliable framework for forecasting cost declines as 
a function of cumulative production. Specifically, it states
that for every cumulative doubling of units produced, costs
will fall by a constant percentage.
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Laptops => Mobile phones => Electric Cars => Grid scale batteries

Large Volumes drives 
Wright’s Law!

A challenge for nuclear, even
SMRs…and electrolyzers
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15-21% COST REDUCTION AT EVERY 
DOUBLING OF VOLUME!

Where are we?



2030



Bodecker Partners 

The challenge for 
electrification with 
renewables – from 
variable to (near) base 
load
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Example wind production 

profile (day)
Electrolyzer will run 

mostly on Baseload

GoO

PPA

Residual +/-

with renew. 

electricty

from/to grid

REDIII

RFNBO
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The answer: hybrid parks!

Wind + solar + batteries
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Why Hybrid parks?

Get closer to baseload. Solar+wind 4800 hours (Spain)

Reduce cannibalization (increase capture rates)

Improve performance of PPAs

Create plannable production (become a trader!)
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The Finnish 
Wind Wonder





SE2 change in capture rate and production

From 5 to 
14 GW in 
four 
years—
just like 
Finland!
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Experience from other areas: 
Capture rates down towards 60% 
at a 15% market penetration of 
solar pv!

Example: 15% in SE4 in summer is 
300-350 MW solar pv:s

Pay-as-produced PPAs Batteries!or

Solar even worse!
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“Summer is 
coming!”
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Alajärvi (Ilmatar):

Wind 218 MW

Solar 150 MW

Battery 25 MW / 50 MWh

Haringvliet (The Netherlands):

Wind 22 MW

Solar 38 MW

Battery 12 MW

X-Links (Morocco):

Wind + Solar 10,5 GW

Battery 5 GW / 25 GWh

=> 3,6 GW for 20 hours

Hybrid ratios

NextEra (Oregon):

Wind 300 MW

Solar 50 MW

Battery 30 MW / 120 MWh

Portland (Australia):

Wind 40 MW

Solar 20 MW

Battery 2 MW

Conclusion:

Local conditions results in very 
different hybrid ratios.



However…



Reduce canibalization. =>   Batteries still (just) too expensive, but soon

Improve performance of PPAs. =>   Partly, but as a side-effect. 
Better to optimize for energy arbitrage. 

But
wait!…
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Why Hybrid parks?

Get closer to baseload. Solar+wind 4800 hour (Spain)

Reduce cannibalization (increase capture rates)

Improve performance of PPAs
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We tend to forget our
hangovers…

Revenues from frequency
markets will be replaced
by energy arbitrage from 
more variable production.Learnings from UK, 

Australia, USA   =>
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Saved by electrolyzers?
(=> no need for batteries)
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“This is the way”

“Hydrogen is the way”
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Electrolyzers, electrolyzers, 
everywhere electrolyzers!

The Hydrogen Hallelujah
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90+ GW electrolyzers in 2030….

1. Where will all the 
power come from?

2. => Variable power from wind and solar 
no longer a problem! (Or?)
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First comes low
prices!

”The best cure for 
low prices is low
prices”
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We overestimate the learning curves
for electrolyzers!

Lower volume
More BOP
More compressors, pipes, valves etc.
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Large scale wind (and 
solar) power will
come several years
before the demand
catches up

The laws of
thermodynamics

The law of tax payer
money
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The electrolyzer 
hallelujah choir will be 
much slower than the 
renewables buildout 
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Where will the Finnish 
prices be in 2030 with 
another 30 GW renewables 
a windy sunny day? 

James Cameron at the Mariana 
trench, 11 000 meters deep.
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Conclusion…and a 
forecast
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Conclusions

Large-scale battery
parks will, sooner
than we think, 
create firm power.

Electrolyzers will
come, but not save 
the producers until
after 2035.

Prices will drop
(hard) but
eventually
batteries will give
back producer
control



Bodecker Partners 

Fredrik Bodecker’s long-
term forecast for Finland 
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”Leading” energy consultants
predicting German power prices
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Production

Grid, flexibility &
storage

Consumption
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So, here is the Finnish 
power price forecast for 
the next 20 years!
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2025 2030 2035 2040 2045 2050

60

EUR/
MWh

30

Large buildout 
of wind and 
solar

Batteries give 
producers 
control again

Excessive 
production 
pushes prices 
down again

Electrolyzers 
etc increasing 
demand

LCOE of 
wind+solar+batteries 
at 30-35 EUR/MWh

Finnish power prices 2023-2050
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For last, some 
culture…
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Thank you!
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