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A Static Optimization Algorithm of Underfrequency Load Shedding and
Load Recovery for AC/DC Power Systems

LI Shenghu, JIA Shusen, SUN Shasha
(School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, Anhui Province, China)

ABSTRACT: Frequency control under active power shortage
relates to the fast response of underfreqeuncy load shedding
and the relatively slow response of governor, so both responses
should be considered in the static load shedding algorithm
simultaneously. In the incipient stage of load shedding the
recovery speed of frequency is slow because the load shedding
amount is smaller. According to the sequencing of control
effects of the two measures, the frequency recovery process is
divided into two stages, i.e., the underfrequency load shedding
stage without considering the effect of governor and the load
recovery stage since governor is put into operation. Taking the
constraint of power flow, the underfrequency load shedding
and load recovery in AC and AC/DC hybrid power systems are
solved by nonlinear optimization algorithm. Calculation results
show that the load shedding amount by the proposed algorithm
is a bit larger, however it is favorable to speed up frequency
recovery; in AC/DC hybrid system the instantaneous adjusting
characteristics of voltage source converter (VSC) is favorable
to reduce the load shedding amount. At the second stage, the
load recovery is quantified together with the governors’
performance. Numerical results validate the effectiveness of the
proposed algorithm.

KEY WORDS: under-frequency load shedding; governor; load
recovery; optimal power flow; multi-terminal HYDC (MTDC)
power transmission system
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Tab.1 Comparison of under-frequency
load shedding in AC system
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Tab.2 Comparison of under-frequency load
shedding in AC and hybrid system
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Tab. 3 Parameter comparison of DC system

before and after the disturbance
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Tab. 4 Comparison of load recovery
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