P11 BERLIN

Energy and Climate Exchange event - Bruegel

Energy market developments in
Germany

Karsten Neuhoff
Brussels, 28.6..2012




Energy market developments in Germany

Renewable Energy Law

PA Capacity Mechanism

3 Network Operation

4 Grid Investment

NI BERLIN



Experience with PV feed-in tariffs in Germany
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Example PV Germany

Vorschlag BMWi
(Januar 2012)

Nationaler Aktionsplan

(August 2010)
Neuer Ausbaukorridor
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Discussion on capacity mechanism

Initiated with report of Ethics Commission

Short-term

e concerns about generation adequacy in Southern
Germany

 Response I: Contracting of reserve capacity

 Response Il: (?) Contracting for (new) Strategic reserve
Longer-term

 New situation in systems with renewables ?
e ... as part of a European Energy System
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Longer—term perspective on power market

Simulation results
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Source: Neuhoff, K., Ehrenmann, A., Butler, L., Cust, J., Hoexter, H., Keats, K., Kreczko, A. and Sinden, G.,
2008, Space and Time: Wind in an Investment Planning Model, Energy Economics: 30 (4): 1990-2008.
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Options to unlock flexibility

Neighbor countries

Storage (Management)

Fuel based X /
- Biomasse Demand Response (days)

" Gars].|+C02 5 Power - Savings (HH)

- Kohle+CO market - Shifting (Industrie)
Resource responsive Substitution

Wind, Solar, some - Heatpump vs Fuels
Hydro, ... - Biomass versus electric

Role of power prices

* Incentive for actors

* Long-term framework for innovation
 Interaction with other markets

Demand response (hours)
- Electromobility
- Shifting of cooling/heating

HOW TO ANTICIPATE, DEFINE AND REWARD CAPACITY CONTRIBUTION?
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Transmission constraints — Germany in Europe

Investment
framework for

Integrated
(European)
energy
markets
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Source: Neuhoff, K, Boyd, R., Grau, T., Barquin, J., Eachavarren, F., Bialek, J., Dent, C., von Hirschhausen, C., Hobbs, B., Kunz, F., Weigt,
H., Nabe, C., Papaefthymiou, G., Weber, C., 2011, Renewable Electric Energy Integration: Quantifying the Value of Design of Markets for
International Transmission, DIW Berlin, Discussion Paper, 1166.
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Zones for zonal pricing do not match national borders

Nodal Prices: Voltage Levels >= 220kV - No wind

No wind

Source: Neuhoff, K, Boyd, R., Grau, T., Barquin, J., Eachavarren, F., Bialek, J., Dent, C., von Hirschhausen, C., Hobbs, B., Kunz, F., Weigt,
H., Nabe, C., Papaefthymiou, G., Weber, C., 2011, Renewable Electric Energy Integration: Quantifying the Value of Design of Markets for
International Transmission, DIW Berlin, Discussion Paper, 1166.
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And zones with similar price change with wind output

Nodal Prices: Voltage Levels >= 220kV - Max wind

Max wind

Suitable zones in
congested network
can change hour
by hour

4

How small do they
\ have to be to be
| 'stable?

100

Source: Neuhoff, K, Boyd, R., Grau, T., Barquin, J., Eachavarren, F., Bialek, J., Dent, C., von Hirschhausen, C., Hobbs, B., Kunz, F., Weigt,
H., Nabe, C., Papaefthymiou, G., Weber, C., 2011, Renewable Electric Energy Integration: Quantifying the Value of Design of Markets for
International Transmission, DIW Berlin, Discussion Paper, 1166.
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Efficiency improvement with market signals
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Source: Erin T. Mansur and Matthew W. White, “Market Organization and Efficiency in Electricity Markets,” March 31, 2009, Figure 2,pg 50, discussion draft,
(erhaltlich unter http://bpp.wharton.upenn.edu/mawhite/ ). (basierend auf Présentation von Andy Ott, PIM)

Forum Erneuerbare Energien —Hannover Messe 2012 m BERLIN



The time to trade - closer to real time unlocks value
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Borggrefe, F and K.Neuhoff, 2011, Balancing and Intraday Market Design: Options for Wind Integration, DIW Berlin Discussion
Paper, 1162.
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its all about time

* Align auction time frames with forecast quality Y

and space

* Market-based allocation of scarce transmission

and obviously system security
* One actor to host information and responsibility

DIW Economic Bulletin, 1 /2011, Opening the Electricity Market to Renewable Energy: Making 1] BERLIN
Better Use of the Grid Karsten Neuhoff, S. 16-23



Large steps on planning and permitting

* Energieleitungsausbaugesetz definierten (Power Line Extension Law)
* About % of 24 projects (200 of 850 km by 2015 constructed)

* Regulator to provide regular reports from May 1st 2012
* Networkplatform created as forum to tackle obstacles

* Netzausbaubeschleunigungsgesetz (NABEG, summer 2011, law for
accelerated network extension)

* 10 year network extension plan formulated as federal law
* Fall 2011 — scenarios for regional generation/demand
* June 2012 start consultation of network development plan
* Accelerated planning and permitting from 10 to 4 years
* Permitting for cross-regional projects integrated with regulator

* Other projects harmonized & stronger resourced at state level

Link to EU Infrastructure package & 10 Year Network Development Plan

NI BERLIN
Based on Energiewende auf gutem WegZwischenbilanz und Ausblick, BMWIi/BMU 23.2.2012




Grid 2020 - financing needs
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Potential financing strategy
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