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Fig.1 Evaluation framework for carbon neutrality
development of German urban energy system
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Fig. 2 Evaluation of key innovative measures to achieve
carbon neutrality in German urban energy system
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Fig. 3 Schematic diagram of flexible resource
blockchain platform
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Table 1 Comparison of intelligent charging management modes
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Table 2 Summary of carbon neutralization projects in German urban energy systems
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Review on Carbon Neutrality Development of Urban Energy System in Germany: Present Situation,

Challenges and Innovation

LIU Junqz‘l, ZHAO Lin', LIAO Yu', LIU Youbo®
(1. Chinese Association for Renewable Energy in Germany, Frankfurt 60311, Germany;
2. College of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: The energy transition and carbon neutrality development in Germany is characterized by solid technology, high
conversion rate, and a multi-win-win and sustainable mode from system planning, technology and business mode innovation, to
the market promotion and safe and effective systematic operation. From the perspective of practical verification and sustainable
mode construction and promotion, this paper deeply analyzes the development process, current situation, and main challenges of
the main components of German urban energy systems, such as power systems, heating supply systems, building energy and
transportation energy, in terms of the policy environment, mnovative technology application and new market business mode, and
summarizes the key technologies, business mode innovation, and real practice in various fields. On this basis, this paper evaluates
the effective matching and interaction of policies, technologies, and market modes of carbon neutrality strategy in Germany, so as
to achieve a safe and efficient way to promote a replicable and sustainable multi-win-win mode.

Key words: carbon emission peak; carbon neutrality; urban energy system; integrated energy system; Energy Internet; multi-

energy complementary; virtual power plant
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