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Analysis and Implications of Power Balancing Mechanism Under

Decentralized Decision-making: An Example of Electricity Markets Based on

Balancing Groups in Germany

SHAN Lanqingl, SONG Haotian', TANG Qinghul, GUO Hongyel, HOU Shengrenz, KANG Chongqingl
(1. State Key Laboratory of Power System Operation and Control (Department of Electrical Engineering, Tsinghua University),

Haidian District, Beijing 100084, China; 2. Faculty of Electrical Engineering, Mathematics and Computer Science,
Delft University of Technology, Delft 2628SK, Netherlands)

ABSTRACT: The penetration of renewable energy in power
systems is continually increasing as the global energy system
transitions to low-carbon, leading to greater uncertainty
intensifying the clearing pressure in electricity markets and the
dispatching pressure in power systems. These factors pose
challenges to the selection of power-balancing mechanisms.
This paper focuses on the typical decentralized decision-
making balancing mechanism exemplified by the Balancing
Group mechanism in Germany. It analyzes its advantages, such
as enhanced autonomy of market participants, reduced
aggregation of system uncertainty, and lowered dispatch
pressure. The paper first introduces the mechanism's
fundamental structure and operational methods, highlighting
the role of balancing groups as a key component. Next, it
analyzes the characteristics of the German Balancing Group
mechanism rules and the supporting mechanisms in actual
operations and explores the decentralized nature of this
mechanism. Finally, it explores the issues and adaptability
faced in introducing related market-oriented balancing
mechanisms in China, offering recommendations on dispatch
levels, market participation, market integration, and technical

support.

KEY WORDS: electricity market; balancing group; electricity

balancing; balancing market; balancing responsibility
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Fig.1 Amount of balancing power called by the German
Power Grid and the share of renewable energy
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Fig.2 Structural diagram of the participants in the electricity power balancing mechanism based on the balancing groups
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Fig.3 Structural diagram of the participants in the electricity power balancing mechanism based on the balancing groups
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Table A1 Comparison of Chinese, English and German words for Proper nouns

L& P (&Y
BRI AT Balancing Group, BG Bilanzkreis, BK
(AT AR RBUR L) German Renewable Energy Sources Act Erncuerbare Energien Gesetz, EEG
AR L Wi Balancing Group Manager, BGM Bilanzkreisverantwortlicher, BKV

XIS T i RE B A A%

Regional Balancing Energy Price

regelzoneniibergreifenden einheitlichen Bilanzausgleichsenergiepreis,

reBAP
2l X Load-frequency Control Block, LFC block Regelzonen, RZ
A0 ) 25 Frequency Containment Reserves, FCR Primérreserve, PRL
H B2 i £ automatic frequency restoration reserve, aFRR Sekundérreserve, SRL
FN I % manual Frequency Restoration Reserve, mFRR Minutenreserve, MRL
P Redispatch Redispatch
ik B 75 i A Capacity Reserve Kapazititsreserve, KapRes
i R 8 Disposable Loads AbLa
ML R GIEE Independent System Operator, ISO Unabhingiger Systembetreiber, USB
KRGS E Transmission System Operator,TSO Ubertragungsnetzbetreiber, UNB
BLH RGBT Distribution System Operator, DSO Verteilnetzbetreiber, VNB
R ILTH Balancing Mechanism Unit, BMU Regelmechanismuseinheit, BMU
STl 45 B G Market Rules for the Implementation of Marktregeln fiir die Durchfithrung der Bilanzkreisabrechnung Strom,
LRt Balance Group Settlement in Electricity, MaBis MaBis
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