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Fig.1 Structure of system state space model
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AGC model predictive control of islanded HVDC sending end considering

SOC recovery of energy storage
ZHANG Haibo',DUAN Jieqiong',XI Yaomian', GONG Xianfu’, CHENG Xin’
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China;
2. Grid Planning & Research Center,Guangdong Power Grid Corporation, Guangzhou 510080, China)

Abstract: In the power grid with AC and DC networks in parallel operation, the islanded HVDC sending
end system can avoid the problem of large-scale transfer of DC power flow to AC channel caused by DC
blocking fault. However, the islanded system lacks the support of large power grid, the system inertia is
small, the frequency modulation ability is limited, and the random output of large-scale new energy will
seriously affect its frequency stability. In view of the characteristics of easy modeling and prediction of the
operation state of the islanded HVDC sending end,the AGC (Automatic Generation Control) model predic-
tive control method is proposed for the islanded HVDC sending end,which takes into account the SOC(State
Of Charge) recovery of energy storage. Based on the equivalent idea of power grid, the islanded power
grid is equivalent to a single machine network model to predict the future behavior of power grid. According
to the multi-step prediction, the predicted value of area control error is calculated, and the objective func-
tion is constructed to make the energy storage system and thermal power unit participate in frequency regu-
lation when the predicted value is large,and recover the SOC of energy storage system when the predicted
value is small. Simulation analysis is performed in PSCAD /EMTDC to verify the effectiveness of the proposed
control method.

Key words: islanded HVDC sending end; AGC; model predictive control; energy storage system; SOC; area

control error
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Fig.C1 Isolated HVDC transmission grid of energy base in Northwest China
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Table C1 Model parameters of isolated DC transmission system
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Fig.C2 Random disturbance of wind farm power



