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Fig. 1 Automatic control system architecture of active
power of full-voltage-level renewable energy
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Fig.2 APC virtual unit of renewable energy
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Fig.3 Schematic diagram of unified dispatch renewable
energy participating in local dispatch equipment
over-limit control
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Fig.4 Flow chart of provincial-local coordinated
control for device overload
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Fig. 6 Provincial-local coordinated peak regulation
process curves of whole power grid
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Table 3 Equilibrium control results of renewable
energy power abandonment rate during a specific
power curtailment moment
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Table 4 Test results of N—2 emergency automatic
control of offshore wind power delivery channel
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Fig.7 N—1 emergency automatic active power control of
220 kV transformer with participation of renewable energy
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Active Power Control System and Strategy for Full-voltage-level Renewable Energy Provincial-local

Bidirectional Coordinated Support

ZHANG Liudong', ZHANG Haibo*, XIONG Hao', LI Yanliu', PENG Zhigiang®, LI Feng®
(1. State Grid Jiangsu Electric Power Co., Ltd., Nanjing 210024, China;
2. Nantong Electric Power Supply Company of State Grid Jiangsu Electric Power Co., Ltd., Nantong 226006, China;
3. Electric Power Research Institute of State Grid Jiangsu Electric Power Co., Ltd., Nanjing 211103, China)

Abstract: To address the diverse requirements for renewable energy control scenarios at the provincial and local levels, such as
provincial grid peak regulation and transmission section control, as well as local main transformer overload risk control, research
has been conducted on the architecture and strategies of a provincial-local coordinated automatic active power control system for
renewable energy. A coordinated technical approach combining “provincial dispatch-local dispatch” and “centralized-distributed”
strategies is adopted. Automatic power control modules for renewable energy are deployed at both provincial and local dispatch
master stations, establishing a “1+N-+X" coordinated automatic active power control system for renewable energy across full
voltage levels. Based on this system, two types of bidirectional coordinated support strategies for provincial-local renewable energy
resources are proposed. Specifically, local dispatch can aggregate and transmit its adjustable resources to the provincial dispatch to
meet the regulation needs of provincial dispatch. Meanwhile, local dispatch can also generate regulation commands in response to
local emergencies, such as N—1 overload of main transformers. These commands are then uniformly decided upon by provincial
dispatch and issued to unified-dispatch resources for execution, thereby comprehensively enhancing the grid balance adjustment
capabilities. The effectiveness of the proposed system and strategy is verified by the actual operation effects of a provincial-local
dispatch to ensure the safe and stable operation of the power grid and the maximum consumption of renewable energy.
This work is supported by State Grid Jiangsu Electric Power Co., Ltd. (No. J2024019).

Key words: renewable energy; dispatch master station; automatic power control; transformer overload; provincial-local

coordination; peak regulation

http : //www.aeps-info.com 207



