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ABSTRACT: Germany initiated its energy transition early,
with renewable energy capacity accounting for 55% of the total
installed capacity by 2022, positioning the country at the
forefront globally. Germany's energy transition primarily relies
on the development of renewable energy sources. Throughout
the process, the operational methods of its power system,
electricity market transactions, and management models offer
crucial insights into China's renewable energy development.
This paper begins by examining Germany's power system
development and its key characteristics, focusing on
management, operation, and infrastructure. It then summarizes
the transaction mechanisms in the German electricity market
and the market participation models for renewable energy
sources. Subsequently, a comparative analysis between China
and Germany is conducted in four aspects: the operation and
management of renewable energy integration into the grid,
establishing technical standards, power generation forecasting,
and market mechanisms. Finally, considering the actual state of
China's power grid operation, the paper concludes with insights
into the future development and operation of renewable energy

sources.
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Fig. 1 Diagram of German federal authorities of power
system
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Table 1 Parameters of coal plants, natural gas plants and
nuclear plants in Germany
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Fig. 3 Interconnection of German power grid with the
neighboring countries’ power grids
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Fig. 4 Import and export electricity flow of Germany from
2016 to 2020
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Fig. 5 Electricity consumption in Germany changes over
years
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Table 2 Contrasts between Redispatch and Redispatch 2.0
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Fig. 6 Typical weekly power balance of the German power grid in 2021



F48E FT1W o

R 2889

TTFBL JARGHILEEN H A5 HERAT
firfw 22y, TSO AT LAl i ] 2 HI R VK 2 AR 48
i 8 25 HI T I AR LA R S Tl B FH 56 42
TR, R SRR
Mo BT, — 0% M /& EAE S LR 1 30s
RSN, DLRRE MR s — k4 FH U 5 224 Smin
WIE B, LT X B H AR T =2k & H
i BAE 15min WJE3, OB RE ], L2 &
GUSLI Vi AEAEAR T, — O AR AT
— KRR, TR A =g A AT AR AR
# MWL GRS WK 3.
*3 EEZRWAGEMSEEK

Table 3 Requirements of the different types of control
reserves in Germany
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