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Fig. 1 Response curves of transient voltage and frequency
of Bus19 in different operating conditions
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Fig.2 Response curves of transient voltage and frequency
of Busl9 for different load models
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Fig.3 Action of automatic load shedding device
in Bus19 for different load models
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Fig. 4 Dynamic response curves of transient voltage and
frequency of Bus5 under different faults
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A New Method of Automatic Load Shedding Control Based on

the Voltage and Frequency Dynamics Interaction

HOU Yuqgiang, FANG Yongjie, YANG Weidong, BAO Yanhong, XU Taishan, LIU Fusuo, LI Bijun
(State Grid Electric Power Research Institute, Nanjing 210003, China)

Abstract: Traditional under frequency load shedding (UFLS) and under voltage load shedding (UVLS) operate independently
using either frequency or voltage measurements without considering the actual voltage and frequency dynamics interaction under
various system conditions, load characteristics or contingency scenarios. In some cases, it may cause severe under-control or
over-control. This paper presents a new method of automatic load shedding control integrating voltage and frequency dynamics
interaction in the device’s real-time control algorithm. The key techniques are to measure the voltage, frequency and active load
demand at the device installation bus, and to calculate a synthesized state variable for triggering stepwise load shedding
operation by taking into account a voltage-frequency interaction under the concerned system operating condition, load
characteristics or contingency scenarios. Time domain simulation results of a real power system show that the new method has
better adaptability to system operating conditions, load characteristics and contingency scenarios.

This work is supported by the Project of Key Laboratory of Power System Stability Analysis and Control of National
Development and Reform Commission (No. [2008]2012) and State Grid Corporation of China (No. [2008]1360), and the
Project of Multi-agent Technology Based Under Frequency/Under Voltage Load Shedding Control of State Grid Corporation of
China.

Key words: under frequency load shedding (UFLS); under voltage load shedding (UVLS); dynamic interaction; voltage-

frequency dynamics interaction index; synthesized state variable
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Fig.A1 Geography map of power grid A
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Fig.A2 Geography map of power grid B
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Table A1 Three different operating conditions of power grid A

Ji A Ak Jis 1 F 2 i3
KM T Pg (MW) 2700 2700 2700
W P F g P (MWD 2950 3320 3700
R LTI Prp (MW) 263 633 1003

Pr /Py 9% 19% 27%

RA2 ETHAZMBHBOFEEIRESRAEETRE

Table A2 Cycles arrangement scheme of automatic load shedding control devices based on the mentioned method

KA BEARH Fpkse
AIEHETELH Y% 1.00 150 2.00 250 3.00 050 0.25

GEM/s 0.3 0.3 0.3 0.3 0.3 5.0 10.0
A LG A /% 8.0 8.0 8.0 6.0 6.0 3.0 3.0

FA3 BEREMABATIEHRESRAREAR
Table A3 Cycles arrangement scheme of automatic load shedding control devices for power grid B

et AR KRR
SR/ % 1.00 1.50 2.00 2.50 3.00 0.50 0.25
ZEIN /s 0.3 0.3 0.3 0.3 0.3 5.0 10.0

ok A Ay LA /% 10.0 10.0 8.0 8.0 8.0 4.0 4.0




