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Primary Energy Supply of Germany
Self-Supply and Import (2010)
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Energy Mix

2013

Natural gas and renewables increase their share

Structure of primary energy consumption in Germany

ratio in [%)] (previous year in brackets)
total 13,908 PJ or 474.5 mt CE

other incl. el. power
exchange balance 0,6 (1,0)

crude oil - 33,4 (33,9)

renewables- 11,5 (11,3)

thereof 2 % wind + solar power 4

.Nuclear -7,680)

. Jignite -11,7 (12.1)

main gas suppliers:

A Russia 34 %
A Norway 31 %
. natural gas 22,3 (21,5) = A The Netherlands 19 %
ey $ 00 000

coal -12,8(12,6)

Source: Arbeitsgemeinschaft Energiebilanzen (AGEB) AG EB 4

AG Energiebilanzen e.V.



http://www.ag-energiebilanzen.de/
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Motivation for Underground Storage

Stockpiling of Energy Resources — -
security of supply in case of

A fluctuating consumption (seasonal swing) I ey
A technical disturbances in supply I

Safety: protection against

A war damage

A sabotage

A disaster (weather, accident)

Environmental Protection
A transport in a confined system

A little surface area

Pictures: EGS, IVG Kavernenspeicher Etzel: DEEP./KBB 5
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Types of Underground Storages

Caverns for energy long-term storage
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Function of Crude Oil Cavern Storages
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Stockpiling for Crisis
A national petroleum reserve (crude, products) in case of supply interruptions
A regulated on statutory basis

A organized by stockpiling agency (public corporation)

Short-term Storage / Arbitrage
A subordinate importance

A only under specific economic conditions
A on initiative of oil trading companies
A

risky (in respect to success)
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Function and Development of Gas Cavern Storages

in the past
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Phase 1. Safeguarding of Supply Contracts
A establishment of buffer storages
A to care for uncertainty of production or transport

Phase 2: Seasonal Storage
A to balance seasonal consumption
A to cover peak demand

cavern internal pressure

seasonal storage

__________________________________________________

____________________________________________

______________________________________________

year 1

year 2 year 3

year 4
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Function and Development of Gas Cavern Storages

today & tomorrow

Phase 3: Increase of Gas Trading
A resulting from liberalization
of the European gas market
A diversification of supply
A enhancement of gas infrastructure
Ainstallation of Ahubsi

____________________________________________

cavern internal pressure

gas t:rading
|

year 1 year 2 year 3 year 4

Phase 4. Entry to Storage of Renewable Energies
A transformation of electricity into mechanical energy (CAES)

A transformation of electricity into chemical energy carriers (PtG: H, or SNG)
=) re-conversation to electrical power to support grid stability and balance peak demand
A storage of heat energy
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Etzel Cavern Storage i Geographical & Geological Situation

Favorable conditions for cavern development
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Favorable Conditions for the Etzel Site

Sea water withdrawal, brine disposal & crude oil infrastructure
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brine
disposal
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Connection to Supply Systems for Crude Oil and Natural Gas i e e

Etzel Cavern Storage i Pipeline-Connections
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Supply Systems for Natural Gas

Gas on the way to central Europe

Source: KBB-UT
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