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Stay informed - E-Mail Notification / Twitter

This file can be downloaded from the website of Fraunhofer ISE:

http://www.ise.fraunhofer.de/en/renewable-enerqy-data/electricity-production-data?set lanquage=en

If you want to be notified about Updates of this slides, please subscribe to
the mailing list by sending a short E-Mail with your contact E-Malil to:

johannes.nikolaus.mayer@ise.fraunhofer.de

You can also follow me on Twitter:

@enerjo (Johannes Mayer)
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http://www.ise.fraunhofer.de/en/renewable-energy-data/electricity-production-data?set_language=en
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Summary for 2013

B The average Day-Ahead base price was 37.85 € MWh, the peak price
42.45 €/ MWh (in prices of 2013).

B Day-Ahead prices in 2013 were the lowest since 2004 and almost half the
prices of the record year 2008 (inflation adjusted in prices of 2010).

B The spread in Day-Ahead prices between peak and baseload hours
reached an all time low of 4.36 € MWh in 2013, the maximum spread was
2006 with 13.85 € MWh (inflation adjusted in prices of 2010).

B The total trade volume in 2013 in the German Day-Ahead market was
app. 9.3 billion Euros and 660 million Euros in the Intraday market.
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Summary for 2013

® In June the lowest Day-Ahead monthly average occured with
28.28 €/ MWh, the highest in February with 44.95 € MWh.

B Day-Ahead prices were negative in 48 hours, zero in 23 hours and below
10 € MWh in 326 hours.

B Intraday prices were negative in 79 hours, zero in 2 hours and below
10 € MWh in 355 hours.

\

~ Fraunhofer

ISE



AGENDA

B General Spot-Price Analysis
Electricity Production and Spot-Prices
Analysis by month
Analysis by Week

Analysis of Spot-Price Extremes

General energy data

Instructions

Sources and Disclaimer
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Historical Day-Ahead Base- and Peak-Prices

Day-Ahead Price, volume weighted & inflation-adjusted (2010 prices),

Update: January 2014
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Source: Johannes Mayer, Fraunhofer Institute for Solar Energy Systems; Data: EEX
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Monthly Average of Day-Ahead Prices in 2013

Monthly Average of Day-Ahead Prices in 2013 (volume weighted)
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Source: Johannes Mayer, Fraunhofer Institute for Solar Energy Systems; Data: EEX
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Weekly Average of Day-Ahead Prices in 2013

Weekly Average of Day-Ahead Prices in 2013 (volume weighted)
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Source: Johannes Mayer, Fraunhofer Institute for Solar Energy Systems; Data: EEX
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Monthly Trading Volume in the Day-Ahead Market

Monthly Day-Ahead trading volumes, Update: Dec. 2013
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Source: Johannes Mayer, Fraunhofer Institute for Solar Energy Systems; Data: EEX
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History of Price Extremes in the Day-Ahead Market

Weekly Day-Ahead maximum and minimum prices, Update: Dec. 2013
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Source: Johannes Mayer, Fraunhofer Institute for Solar Energy Systems; Data: EEX
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Plant System Utilization over Day-Ahead Prices

Utilization Ratio depending on Day-Ahead Spot-Prices (Update: Dec 2013)
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Source: Johannes Mayer, Bruno Burger; Fraunhofer ISE; Data: EEX, dStatis
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Import-Export distribution over Day-Ahead Prices

Import-Export distribution over Day-Ahead Spot-Prices, 1. HY 2013
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Source: Johannes Mayer, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Bundesnetzagentur, dStatis
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AGENDA

General Spot-Price Analysis

B Electricity Production and Spot-Prices
Analysis by month
Analysis by Week

Analysis of Spot-Prices Extremes

General energy data

Instructions

Sources and Disclaimer
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Electricity Production and Spot-Prices: Diurnal Courses

dislpayed year: 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
® Diurnal courses of monthly production data and
Spot-Prices (volume weighted)
Source: Johannes Mayer, Bruno Burger, Fraunhofer ISE; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: January 2013

displayed month: January 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday

€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 4324 | -010 | 9850 19 884

Source: Johannes Mayer, Bruno Burger, Fraunhofer ISE; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: February 2013

displayed month: February 2013
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Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: March 2013

displayed month: March 2013
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Legend: Export B 1mport B Conventional > 100 MW B wind Solar == Day-Ahead === Intraday
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Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: April 2013

displayed month: April 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead === |Intraday
€/ MWh Period Mean Period Min Period Max Trading / GWh
Day-Ahead 3848 | 000 |  109.40 19 839
Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: May 2013

displayed month: May 2013
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Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: June 2013

displayed month: June 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead === |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 28.28 - 100.00 60.00 20 864

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: July 2013

displayed month: July 2013

MW |
60.000
50.000 | /! Ml L.l ‘ "L‘\ N i 1 il ) ;l\' ﬁ il Lt
e AALAAALL LY umuuu A
o000 (AN | II“IIH HIMI vV
30.000 | l . / \.}\
20.000
10.000 | i
u\ i““h‘\«"w
-10,000
'2010001||||||||||||||||||||||||||||||
Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We
01 02 03 04 05 06 O7 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
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Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: August 2013

displayed month: August 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead === |ntraday

€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 3869 | 600 | 13030 20 429

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: September 2013

@ displayed month: September 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead === |Intraday

€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 4196 | -010 | 77.70 18 649

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: October 2013

displayed month: October 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday

€/ MWh Period Mean Period Min Period Max Tradlng / GWh

Day-Ahead 37.51 | -4010 |  85.80 1670

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: November 2013

displayed month: November 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday

€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-anesd | 3933 | a0 | 1m0 | 200

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: December 2013

displayed month: December 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead === |ntraday

€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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AGENDA

General Spot-Price Analysis

B Electricity Production and Spot-Prices
Analysis by month
Analysis by Week

Analysis of Spot-Prices Extremes

General energy data

Instructions

Sources and Disclaimer
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Electricity Production and Spot-Prices: CW 1 2013

displayed week: CW 1; 2013
MW €/MWh
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Legend: Export B 1mport B Conventional > 100 MW B wind Solar mm Day-Ahead === |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 29.40 -64.90 | 5990 |

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 2 2013

displayed week: CW 2; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead === |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 49.85 17.50 79.80

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 3 2013

displayed week: CW 3; 2013
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Legend: Export B I1mport B Conventional > 100 MW B wind Solar == Day-Ahead === |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 4 2013
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displayed week: CW 4; 2013
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Legend:

Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday

€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 4923 | 1520 |  98.50

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 5 2013

displayed week: CW 5; 2013
MW T €/MWh
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead === |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 3326 | -010 |  59.80 5076

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 6 2013

displayed week: CW 6; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead === |Intraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 41.27 82.30 4 666

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 7 2013

displayed week: CW 7; 2013

MW | €/MWh
60.000 | = M 150
50.000 | ‘A\ -\ A ‘\J : 125
40.000 | N Aﬂ 100
30.000 75
20.000 50
10.000 25
-10,000 -25
-20,000 i i i i i -50
Tu We Th Fr Sa Su
12.02. 13.02. 14.02. 15.02. 16.02. 17.02.
Legend: Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead | 4615 |  28.00 87.90 4 448

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 8 2013

displayed week: CW 8; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead === |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 4622 | 2390 |  84.40 4 657

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 9 2013

displayed week: CW 9; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead === |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 10 2013

displayed week: CW 10; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead === |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh
Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
© Fraunhofer ISE % FraunhOfer

ISE



Electricity Production and Spot-Prices: CW 11 2013

displayed week: CW 11; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday

€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 12 2013

displayed week: CW 12; 2013
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Legend: Export H Import B Conventional > 100 MW B wind Solar == Day-Ahead === |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 3612 | -50.00 |  108.60

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 13 2013

displayed week: CW 13; 2013
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Good Friday Easter Sunday
Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead === |Intraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 3074 | 1580 |  120.20

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e

40 —_—
© Fraunhofer ISE % FraunhOfer

ISE

\



Electricity Production and Spot-Prices: CW 14 2013

displayed week: CW 14; 2013
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Easter Monday
Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead === |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 42.31 | 320 | 10940 4 875

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 15 2013

displayed week: CW 15; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead === |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
42 -
© Fraunhofer ISE % FraunhOfer

ISE

\



Electricity Production and Spot-Prices: CW 16 2013

displayed week: CW 16; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead === |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 17 2013

displayed week: CW 17; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead === |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 18 2013

displayed week: CW 18; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead === |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 19 2013

displayed week: CW 19; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead === |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh
Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 20 2013

displayed week: CW 20; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead === |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 21 2013

displayed week: CW 21; 2013
MW €/MWh
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead === |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 22 2013

displayed week: CW 22; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 3475 |  -250 | 73.90 4783

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 23 2013

displayed week: CW 23; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 31.71 [ 190 | 60.00 4 826

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 24 2013

displayed week: CW 24; 2013

MW | €/MWh
60.000 | 150
50.000 | 125
40.000 | 100
30.000 75
20.000 50
10.000 EEEE—— ~ WAL A 1 25
-10,000 ' ‘, -25
-20,000 i i i i i i -50
Mo Tu We Th Fr Sa
10.06. 11.06. 12.06. 13.06. 14.06. 15.06. @
Legend: Export B I1mport B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 23.28 -10000 | 4500 | 4783

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 25 2013

displayed week: CW 25; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 26 2013

displayed week: CW 26; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e

53 —
© Fraunhofer ISE % FraunhOfer

ISE

\



Electricity Production and Spot-Prices: CW 27 2013

displayed week: CW 27; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 28 2013

displayed week: CW 28; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 3293 | 900 |  48.00 4759

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 29 2013

displayed week: CW 29; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh
Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 30 2013

displayed week: CW 30; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 31 2013

displayed week: CW 31; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 36.48 18.90 60.70 4872

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 32 2013

displayed week: CW 32; 2013
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Legend: Export B 1mport Bl Conventional > 100 MW B wind Solar == Day-Ahead === |Intraday
€/ MWh Period Mean Period Min Period Max Trading / GWh
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Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 33 2013

displayed week: CW 33; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 34 2013
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displayed week: CW 34; 2013

Legend:

Export B Import B Conventional > 100 MW B Wwind Solar == Day-Ahead == |ntraday

€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 42.78 17.70 13030 | 4503

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 35 2013

displayed week: CW 35; 2013
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Legend: Export B Import B Conventional > 100 MW B Wwind Solar == Day-Ahead == |ntraday

€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 36 2013

@ displayed week: CW 36; 2013
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Legend: Export B Import B Conventional > 100 MW B Wwind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 37 2013
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Legend:

Export B I1mport B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday

€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 38 2013

displayed week: CW 38; 2013
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Legend: Export B 1mport B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh
Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 39 2013

displayed week: CW 39; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday

€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 4379 | -010 | 7670

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 40 2013

displayed week: CW 40; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh
Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 41 2013

displayed week: CW 41; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 4628 | 2440 |  85.80

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 42 2013

displayed week: CW 42; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 3785 | 000 | 8220 4678

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 43 2013

displayed week: CW 43; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 33.61 84.90 5037

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 44 2013

displayed week: CW 44; 2013
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Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 45 2013

displayed week: CW 45; 2013

MW | €/MWh
Wil - W W W W
20.000 J\ S\ / — A 50
10.000 -7  ~ / N /S 0 00~ N A J \N AW~ 25
-10,000 -25
-20,000 l i i i i i i -50
Mo Tu We Th Fr Sa Su
04.11. 05.11. 06.11. 07.11. 08.11. 09.11. 10.11.
Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 46 2013

displayed week: CW 46; 2013

11.11. 12.11. 13.11. 14.11. 15.11. 16.11. 17.11.
Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Day-Ahead 44.02 1480 | 10530 | 4589

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 47 2013

displayed week: CW 47; 2013

MW , €/MWh
60.000 | ~ A A 150
gy v v v v N o
30.000 N AN | 75
20.000 50
10.000 25

-10,000
-20,000 = i i i i
Mo Tu We Th Fr Sa
18.11. 19.11. 20.11. 21.11. 22.11. 23.11.
Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 48 2013

displayed week: CW 48; 2013

25.11. 26.11. 27.11. 28.11. 29.11. 30.11. 01.12.
Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 49 2013

displayed week: CW 49; 2013
MW [ - €/MWh

150

-10,000 -25
-20,000 i i i i i i -50
Mo Tu We Th Fr Sa Su
02.12. 03.12. 04.12 05.12 06.12 07.12 08.12
Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 50 2013

displayed week: CW 50; 2013

MW €/MWh
60.000 | 150
50.000 | 125
40.000 A A 100
30.000 ‘ 75
20.000 50
10.000 25

-10,000
-20,000 = i i i i -
Mo Tu We Th Fr Sa Su
09.12. 10.12. 11.12. 12.12. 13.12. 14.12. 15.12.
Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
77 —
© Fraunhofer ISE % FraunhOfer

ISE

\

-25

-50



Electricity Production and Spot-Prices: CW 51 2013

displayed week: CW 51; 2013

MW | €/MWh
60.000 | 150
50.000 ‘ 125
40.000 100
30.000 75
20.000 50
10.000 25

-10,000 r/{ -25

-20,000 i i i i i P -50

Mo Tu We Th Fr Sa Su

16.12. 17.12. 18.12. 19.12. 20.12. 21.12. @ 22.12.

Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh
Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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Electricity Production and Spot-Prices: CW 52 2013

displayed week: CW 52; 2013

MW €/MWh
60.000 150
50.000 .* . 125
30.000 a A 75
20.000 50
10.000 N~ \ = 25
\/ \/ —
-10,000 \' -25
-20,000 i i i i i -50
Mo Tu We Th Fr Sa Su
23.12. 24.12. 25.12. 26.12. 27.12. 28.12. 29.12.
@ Christmas Eve Christmas Day Boxing Day
Legend: Export B Import B Conventional > 100 MW B wind Solar == Day-Ahead == |ntraday
€/ MWh Period Mean Period Min Period Max Trading / GWh

Source: Johannes Mayer, Bruno Burger, Fraunhofer Institute for Solar Energy Systems; Data: EEX, Entso-e
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AGENDA

General Spot-Price Analysis

Electricity Production and Spot-Prices
Analysis by month
Analysis by Week

B Analysis of Spot-Prices Extremes

General energy data

Instructions

Sources and Disclaimer
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Analysis of Spot-Price Extremes

On the following slides we try to give explanations for extreme price events based
on public available data:

- forecast versus actual production of solar and wind
- load projection errors
- total load in the grid

- utilization ratio and total power output of coventional power plants

There are also effects like strategic bidding and certain technical constraints (grid-
stability, must-run generation, etc.) that are not transparently available.
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Analysis of the Negative Spot-Prices on 24.03.2013

® The following table provides detailed data about the negative price period in
calendar week 12 on the Spot-market:

€/MWh 11:00-12:00 12:00-13:00 13:00-14:00 14:00-15:00 15:00-16:00

Trade Vol (€) | 274611 | -4021 | -417428 | -1875620 | -349957

Intraday -27.90 - 28.10 -48.40 - 83.20 - 13.10
Trade Vol (€) - 57 452 - 76 567 - 151 356 - 246 705 -22773

B The cumulated trade volume with negative prices was about 2.6 Mio. € in the
Day-Ahead market and 0.55 Mio. € in the Intraday market.

B The Day-Ahead trade volume with positive prices was 174 Mio. € in calendar
week 12 and 2 511 Mio. € in the first quarter 2013.

Source: Johannes Mayer, Fraunhofer Institute B
' ack to month chart Back to week chart
for Solar Energy Systems; Data: EEX @ @
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Analysis of the Negative Spot-Prices on 24.03.2013

® Solar and wind produced more than 30 GW of power MW
around noon. 60.000
M The actual load was up to 10 GW lower than projected 50.000
the day before, resulting in oversupply. 40.000 | /F\

® The actual production from solar and wind com-bined
was up to 5 GW higher than it was projected the day
before (see following slide).

S
M Utilization ratio of power plants (14:00 — 15:00): 24.83.

28.03.1 1200500 [EIIIEEEEN SN &

Wind Solar

o Pst
Production TR RGN 206w JEEEETH 476w [036WT 1666w 14,1GwW
Plant Utilization*  [ENKN Iaal | 630%  IEEEXAM 205% 289N s49% 424%

*compared to available capacity

Source: Johannes Mayer, Fraunhofer Institute Back t

o month chart Back to week chart
for Solar Energy Systems; Data: EEX ac @ @
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Analysis of the Negative Spot-Prices on 24.03.2013

Actual production/load minus projected production/load (from day before)

4 TN~ Yol A—\ Total projection S~
s o L error /
6 \ /
7 N\ /
8 \ -
B \ /
-10 : Actual production from wind and : \ v A,/
-11 1 solar was higher than projected, \ ol —
-12 ! the total load was lower than e\ =4 + Sofar projection error
1 . . [V » Wind projection error
-13 , projected the day before. The : \_ P R
-14 1 result was an oversupply with i N~/ projectl
.. OTotal projection error
-15 ! electricity of almost 15 GW. t e o
16 1 ] iZ' Fossil production difference

00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

Source: Johannes Mayer, Fraunhofer Institute Back
month char Back to week chart
for Solar Energy Systems; Data: EEX, Entso-E ack tomonth chart @ @
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Analysis of the Spot-Price Difference on 05.04.2013

Actual production/load minus projected production/load (from day before)

00:00 02:00 04:00 06:00 08:00 10:00

Source: Johannes Mayer, Fraunhofer Institute
for Solar Energy Systems; Data: EEX, Entso-E

12:00 14:00 16:00 18:00

Back to month chart @

20:00

GW

9

8

7

6

5

4

3

2 =

1

0

-1

) 05.04.

-3 Total projection

4 T T T T T oS —— - - - error

5 | Actual production from wind and !

1 solar was lower than projected, T

6 1 the total load was higher than ] el [Ailizadl

-7 1 . I = Wind projection error
; projected the day before. The -

-8 | \ 4 Load projection error
1 result was an undersupply of up Total broiecti

9 1 0 9 GW | OTotal projection error

.10 ! ’ 1 iZ! Fossil production difference

22:00

Back to week chart @
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Analysis of the Negative Intraday-Prices on 05.05.2013

Actual production/load minus projected production/load (from day before)

-
- - -
——— - -
iy o

———
~
-~

Total projection
error

-4 Su
5 05.05.
-6
d e e e e e e ===
-8 : Actual production from solar was :
.9 1 higher than projected, the total L
. Solar projection error
I load was lower than projected. | ) e
-10 | Wind projection error
; The result was an oversupply o
-11 . .. I Load projection error
1 with electricity of more than 11 .
212 GW during this Sunda f OTotal projection error
13 ' g e Z ______ 1 i-I Fossil production difference
00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
Source: Johannes Mayer, Fraunhofer Institute Back to month chart @ Back to week chart @
for Solar Energy Systems; Data: EEX, Entso-E
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Analysis of the Negative Spot-Prices on 16.06.2013

m Solar and wind produced app 29 GW of power between 2 MW
and 3 pm during this Sunday. 60.000

The total grid load was about 45 GW at this time. 50.000

Conventional baseload power plants (Uranium, Brown
Coal) were not able to reduce their production below
53% of the installed capacity.

m Utilization ratio of power plants (14:00 — 15:00):

16.06. | 12001500 SRR EEEE o

Wind Solar

[Pt ]
EEEXETH NS o.ow | EEETH 256w FOAGWH ssew 2016w
0%

Production

Plant Utilization* -- 12,2 %

*compared to available capacity

29,1 % 60,2 %

Source: Johannes Mayer, Fraunhofer Institute Back
month char Back to week chart
for Solar Energy Systems; Data: EEX ack tomonth chart @ @
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Analysis of the Negative Spot-Prices on 16.06.2013

Actual production/load minus projected production/load (from day before)

GW — -

: The total projection errors on the :
6 , 16 of June 2013 were relatively 7N

1 small (app. 3 GW maximum) and 1 4 \w,,
5 ‘I are not the able to explain the : < '

1 highly negative prices. I
4 -
3 h T T —

AN 7 s
2 - Total projecti
—————— "‘\\_ otal projection

1 j\e(ror /\

v _7

2 , [ Solar projection error
i = Wind projection error
3 \ / Load projection error
W OTotal projection error
izl Fossil production difference

00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

Source: Johannes Mayer, Fraunhofer Institute Back
month char Back to week chart
for Solar Energy Systems; Data: EEX, Entso-E ack tomonth chart @ @
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Analysis of the Day-Ahead Price on 19.08.2013

B The Day-Ahead Spot-Price reached 130 €/ MWh between MW

11am and noon. 60,000
®  Solar and wind produced app 9 GW of power during this ~ =9:9%°
time. 40,000
The total grid load was about 70 GW. 30,000
20,000
Projection errors don‘t explain Day-Ahead Price.
10,000
m Utilization ratio of power plants (11:00 — 12:00): Lo0g.

19.08. | 11:00-12:00 m-- Gas - Wind Solar
Production --m 8,6 GW - 1,7 GW 7.3 GW
Plant Utilization*  [JEEXRN oaial | 920% XXM 300% [208%N 55%  210%

*compared to available capacity

Source: Johannes Mayer, Fraunhofer Institute Back

month char Back to week chart
for Solar Energy Systems; Data: EEX ack tomonth chart @ @
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Analysis of the Day-Ahead Price on 19.08.2013

Actual production/load minus projected production/load (from day before)

GW

-1
Total projection
error
-2
\V\’\/ [1Solar projection error
___________________ » Wind projection error
31 Wlnd and PV projection errors pro)

I
Load jecti
I were app. 2 GW between 11:00 | oad projection errar
I

| d . h OTotal projection error
ek 12:00 on Mo Aug 19t izl Fossil production difference

-4
00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

Source: Johannes Mayer, Fraunhofer Institute Back
month char Back to week chart
for Solar Energy Systems; Data: EEX, Entso-E ack tomonth chart @ @

90
© Fraunhofer ISE % Fraun hOfer

ISE

\



Analysis of the Intraday Price on 04.09.2013

B The Intraday Spot-Price reached 154 € MWh between 9pm V"

and 10pm. 60,000
Wind produced 2,7 GW during this time. =0,000
40,000
The total grid load was about 61 GW.
30,000
Projection errors don‘t explain Intraday Price. 20.000
10,000

W Utilization ratio of power plants (21:00 — 22:00):

We
04.09.

04.09. | 21:00-22:00 m-- Gas - Wind Solar
Production m--m 9,2 GW - 2,7 GW 0 GW
Plant Utilization* [N Moaal | 92.0% XX 320% ag% 88 % 0%

*compared to available capacity

Source: Johannes Mayer, Fraunhofer Institute Back

month char Back to week chart
for Solar Energy Systems; Data: EEX ack tomonth chart @ @
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Analysis of the Intraday Price on 04.09.2013

Actual production/load minus projected production/load (from day before)

GWr-~-7—-~=-=-=——=—7"~=-====-=-=
1 Wind and Load projection errors

I
I were less than 1 GW between :
| 21:00 and 22:00 on Wed Sept 4th 1

[1Solar projection error
-1 <=+ = Wind projection error
Load projection error
OTotal projection error
iZ' Fossil production difference

-2
00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

Source: Johannes Mayer, Fraunhofer Institute Back
month char Back to week chart
for Solar Energy Systems; Data: EEX, Entso-E ack tomonth chart @ @
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Analysis of the Intraday Price on 29.09.2013

® Negative Intraday Spot-Prices occured between 2 and VW

6pm, reaching — 48.9 € MWh (16:00 — 17:00) 60,000

Wind and PV produced app. 25 GW during this time 50,000
40,000
The total grid load was about 54 GW
30,000
The total projection error was about 3 GW during this 20.000
time
10,000
m Utilization ratio of power plants (16:00 — 17:00): 298_89_

29.09. | 16:00-17:00 m-- Gas - Wind Solar
Production m-- 3,2 GW - 14,6 GW 8,7 GW
Plant Utilization* [N icioial | 69.0% [EEXM 1.2% [86% 480% 252%

*compared to available capacity

Source: Johannes Mayer, Fraunhofer Institute Back

month char Back to week chart
for Solar Energy Systems; Data: EEX ack tomonth chart @ @
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Analysis of the Intraday Price on 29.09.2013

Actual production/load minus projected production/load (from day before)

[1Solar projection error

M Wind projection error

Load projection error
O Total projection error

i-! Fossil production difference

-9 /—' V
-10
-11
00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00

Source: Johannes Mayer, Fraunhofer Institute
for Solar Energy Systems; Data: EEX, Entso-E

18:00 20:00 22:00

Back to month chart @ Back to week chart @
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Analysis of the Day-Ahead Price on 28.10.2013

MW

® Negative Day-Ahead Spot-Prices occured in the night from
60,000

Sunday to Monday between 11pm and 4am, reaching -
49.1 € MWh (02:00 - 03:00) 50,000

B  Wind produced app. 18 GW during this time
The total grid load was about 50 GW

The total projection error was about 2 GW during this
time

Mo
28.10.

W Utilization ratio of power plants (16:00 — 17:00):

Production 166w | o [REPEGTH 256w [RRCITANE)C IRER T e
09%

Plant Utilization* 40,6 % -- WYX 156 % 60,2 % 0,0 %

*compared to available capacity

Source: Johannes Mayer, Fraunhofer Institute Back
month char Back to week chart
for Solar Energy Systems; Data: EEX ack tomonth chart @ @
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Analysis of the Day-Ahead Price on 28.10.2013

Actual production/load minus projected production/load (from day before)

o)
=

AAAAA

© B N W ~» U1 O N

[ Solar projection error
M Wind projection error

-4
Load projection error
-5 O Total projection error
6 i Fossil production difference

00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

Source: Johannes Mayer, Fraunhofer Institute Back
month char Back to week chart
for Solar Energy Systems; Data: EEX, Entso-E ack tomonth chart @ @
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Analysis of the Day-Ahead Price on 22.12.2013

B Negative Spot-Prices occured in the night from Sunday to "

Monday between midnight and 8am, reaching Day-Ahead 60,000
prices of — 44.7 € MWh (06:00 — 07:00) 50,000

B  Wind produced app. 20 GW during this time 40,000

The load projection error is not yet available in the data
set of entsoe.net

WM Utilization ratio of power plants (06:00 — 07:00): So

22.12.
22.12. | 06:00-07:00 m-- Gas - Wind Solar
Production 106w | 0o PEEETE 26w [ERRATAN )T IREER T
Plant Utilization*  [|EER N NG| 546% XM 122% 089N 651% 00%

*compared to available capacity

Source: Johannes Mayer, Fraunhofer Institute Back to week chart
for Solar Energy Systems; Data: EEX Back to month chart @ @
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Analysis of the Day-Ahead Price on 22.12.2013

Actual production/load minus projected production/load (from day before)

Data for load projection
Error not yet available

[1Solar projection error
= Wind projection error

Load projection error
OTotal projection error
i-!Fossil production difference

-4

00:00 10:00

02:00 04:00 06:00 08:00

Source: Johannes Mayer, Fraunhofer Institute
for Solar Energy Systems; Data: EEX, Entso-E

12:00 14:00 16:00 18:00 20:00 22:00

Back to month chart @ Back to week chart @
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Analysis of the Day-Ahead Price on 24.12.2013

M Zero and negative Spot-Prices occured in the night of MW
Christmas Eve between midnight and 2pm, reaching 60,000
- 51.5 € MWh (0400 - 0500) 50,000
B  Wind produced app. 24 GW during this time 40,000
The load projection error is not yet available in the data 30,000
set of entsoe.net 20,000
10,000
B Utilization ratio of power plants (04:00 — 05:00): Di

24,12,

24.12. | 04:00-05:00 m-- Gas - Wind Solar
Production T EEE e e BT 27ew 0SN 2376w oGw
Plant Utilization*  [|EEER 0 caeal | 382% WEEXM 102% P06 776% 00%

*compared to available capacity

Source: Johannes Mayer, Fraunhofer Institute Back

month char Back to week chart
for Solar Energy Systems; Data: EEX ack tomonth chart @ @
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Analysis of the Day-Ahead Price on 24.12.2013

Actual production/load minus projected production/load (from day before)

GW
2
1
0
-1
X Tu
\ e 24.12.
-2 "\ 7 Christmas Eve
\ 4
N\ /
-3 \\ /
Data for load projection ™. rsolar projection error
Error not yet available N = Wind projection error
- Load projection error
OTotal projection error
5 i-! Fossil production difference

00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

Source: Johannes Mayer, Fraunhofer Institute Back

month char Back to week chart
for Solar Energy Systems; Data: EEX, Entso-E ack to month chart @ @
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AGENDA

General Spot-Price Analysis

Electricity Production and Spot-Prices
Analysis by month
Analysis by Week

Analysis of Spot-Prices Extremes

M General energy data

Instructions

Sources and Disclaimer

101

© Fraunhofer ISE

\

~ Fraunhofer

ISE



Installed solar and wind power, 16.10.2013

Installed solar and wind power

year 2013
GW

40

35.651 GW
32.513 GW

30

20

10

solar power wind power

Source: Bruno Burger, Fraunhofer ISE, Data: Bundesnetzagentur
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Electricity Import-Export-Balance

Electricity Export and Import Balance

Wh
2.0
1.0

Import

-1.0
-2.0
-3.0
-4.0
-5.0

Export

January February March April May June July August Sept. October Nov. Dec.

Export surplus Import surplus Export surplus o Import surplus

Legend: (DESTATIS) B pestATIS) (Entso-e) (Entso-e)

Source: Bruno Burger, Fraunhofer ISE, Data: BMWi Energiedaten (-2011); DESTATIS (2012); Entso-e (2013, skaliert)
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Electricity Import-Export-Balance

Electricity Export and Import

year 2013
TWh

7.0
6.0
5.0
4.0

3.0
2.0
1.0 D

Jan uary February March April June July August Sept. October

Legend: Export (DESTATIS) M Import (DESTATIS) Export (Entso-e) O 1mport (Entso-e)

Source: Bruno Burger, Fraunhofer ISE, Data: BMWi Energiedaten (-2011); DESTATIS (2012); Entso-e (2013, skaliert)
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AGENDA

General Spot-Price Analysis

Electricity Production and Spot-Prices
Analysis by month
Analysis by Week

Analysis of Spot-Prices Extremes

General energy data

B Instructions

Sources and Disclaimer
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Instructions Jurmp back

to Agenda

® The presentation is designed to provide an overview of the German electricity
market by visualization of important market parameters (electricity production

from conventional and renewable sources, import-export data and electricity spot
market prices).

W Basis: Legal obligation for utility companies to publish production and
consumption data since 2003 (European regulation EG 1228/2003)
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Instructions

® The production time series of conventional power sources in this presentation
refer to the net production of power plants greater 100 MW. Self consumption of
the power plants and transfer losses are not included. Hence the total sum of
conventional production differs from the gross electricity production listed by
other sources (i.e. dSTATIS).

M The period mean value is calculated as volume weighted average for Day-Ahead-
Spot-Prices and Intraday-Spot-Prices.

€/ MWh Period Mean Period Min Period Max Trading / GWh
Intraday
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Instructions

® The abbreviations in the table below represent the following energy sources:

English:
Legend: [l Run of River H Uranium B Brown Coal Il Hard Coal Gas Il Pumped Storage Wind Solar
German:
Legende: [ Laufwasser [l Kernenergie [l Braunkohle [l Steinkohle Gas [ Pumpspeicher Wind Solar
Gas Wind Solar
Production
Plant Utilization*
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Instructions

® We are working hard on constantly improving the quality and significance of the
information given in this presentation.

® Therefore we look forward to your critical comments and ideas for further
analysis.

Contact:
Johannes Mayer
johannes.nikolaus.mayer@ise.fraunhofer.de
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AGENDA

General Spot-Price Analysis

Electricity Production and Spot-Prices
Analysis by month
Analysis by Week

Analysis of Spot-Prices Extremes

General energy data

Instructions

B Sources and Disclaimer
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Sources

Production Data: http://www.transparency.eex.com/de/

Electricity Spot Prices: hitp://www.eex.com/de/Downloads

Import-Export Data: http://www.entsoe.eu/

Load Data: http://www.entsoe.eu/

Monthly Production Data: https://www.destatis.de

Total Installed Capacity by Source: http://www.bundesnetzagentur.de
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Interested in Detailed Electricity Production Time Series?

We also publish slides with detailed time series on the electricity production by source
(run-of-river, nuclear, brown coal, hard coal, gas, solar, wind, ...). The slides also show
further analysis on the electricity import-export balance, supplement of PV and wind
production, intraday production profiles etc.

2013:

http://www.ise.fraunhofer.de/en/downloads-englisch/pdf-files-englisch/news/electricity-production-
from-solar-and-wind-in-germany-in-2013.pdf

2012:

http://www.ise.fraunhofer.de/en/downloads-englisch/pdf-files-englisch/news/electricity-production-
from-solar-and-wind-in-germany-in-2012.pdf

2011:

http://www.ise.fraunhofer.de/en/downloads-englisch/pdf-files-englisch/news/electricity-production-
from-solar-and-wind-in-germany-in-2011.pdf
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Disclaimer of Liability

The content of this slides has been carefully prepared and reviewed. However, the
Fraunhofer Institute of Solar Energy Systems (ISE) does not guarantee the accuracy,
completeness or quality of the information provided, or that it is up-to-date. Liability
claims against the Fraunhofer ISE in respect of material or immaterial damage caused
by the use or non-use of the information offered or by inaccurate or incomplete
information are in principle ruled out provided that there is no provable culpable
intent or gross negligence on the institute’s part.
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Thank-you for your attention!

Fraunhofer Institute for Solar Energy Systems ISE

Dipl.-Phys.oec Johannes Mayer

www.ise.fraunhofer.de
Tel.: 0049 (0)761 — 4588 5949
johannes.nikolaus.mayer@ise.fraunhofer.de
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