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Fig.1 Phasor diagram of generator in steady state
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Fig.2 Power angle swing curves of balancing machine
before adjustment

40
_ 30 ;
o 5
“© 10 E{ERT
0 L 1
5 10 15

tls
3 ABMEBN G, WREEHE

Fig.3 Power angle swing curves of G, before adjustment
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Table 1 Adjustment strategies
HLZH JEHJ/MW EBE/MW RAH T/ MW
005 1 500 1.8 1501.8
014 4 600 0.9 4 600.9
036 668 0.6 668.6
058 4 560 7.1 4 567.1
103 170 4.2 174.2
105 256 3.3 259.3

x2 PAEWKEKPRER
Table 2 Power flow information of lines before adjustment

W, WA

% P/MW P,/MW W %
231 237.4 246.9 9.5 4.00
272 440.9 449.1 8.2 1.86
061 841.7 834.8 -6.9 -0.82
769 447.0 4529 5.9 1.32
508 2 699.2 2704.2 5.0 0.19

x3 ABREABBRER
Table 3 Power flow information of lines after adjustment

i N L =V P

a1 P,/MW P,/ MW MW /%
231 237.4 246.2 8.8 3.71
272 440.9 448.8 7.9 1.79
061 841.7 834.8 -6.9 -0.82
637 357.4 351.5 -5.9 -1.65
513 587.4 592.2 4.8 0.82
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Fig.4 Power angle swing curves of balancing

machine after adjustment
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Fig.5 Power angle swing curves of G, after adjustment
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Adaptive droop control of VSC-MTDC connected to low inertia system
ZHAI Dongling' ,HAN Minxiao' ,MA Junpeng', WANG Peng’
(1. State Key Laboratory for Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University , Beijing 102206, China;

2. New Energies Sources Co.,Ltd. of China Power Engineering Consulting Group, Beijing 100120, China)
Abstract : As for the VSC-MTDC ( Voltage Source Converter based Multi-Terminal Direct Current) system connected
to low inertia AC system,the frequency of the system may fluctuate when large disturbances happen. Therefore , the
P-f droop control is introduced in the converter control to supply virtual inertia for AC system. In order to further
suppress the frequency fluctuation, an adaptive droop control for VSC-MTDC is designed. This control method can
take advantages of converter capacity to a large extent,adjust active power quickly and reduce DC voltage variation.
Additionally ,a three-terminal model is built in the PSCAD/EMTDC software to compare and analyze the impacts on
frequency and DC voltage of master-slave control, P-f droop control and adaptive droop control. The simulative
results show that the droop control based on P-f curve can suppress the frequency fluctuation effectively and the
adaptive droop control can reinforce the suppression effect and decrease the voltage variation so as to improve the
power system stability.

Key words:low inertia system; VSC-MTDC power transmission ;adaptive droop control ; stability
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Directional adjustment strategy for equivalent generator output

based on power sensitivity
XIA Chengjun' ,HUA Xia',LI Qing’
(1. School of Electric Power,South China University of Technology , Guangzhou 510640, China;
2. Maintenance & Test Center,CSG EHV Power Transmission Company , Guangzhou 510663, China)
Abstract; The initial power angle is not consistent before and after equivalence due to the variation of balancing ma-
chine output. To address this problem,the reason for the variation of balancing machine output and the mechanism of
power angle deviation are analyzed. A directional adjustment strategy of equivalent generator output based on power
sensitivity is presented. Based on the power flow control constraints for transmission lines and the ramping constraints
for generators,the power adjustment of the control node is determined. According to the magnitude of the sensitivity
and the line power flow deviation ,the selection approach for control nodes is proposed. The line power flow deviation
before and after the equivalent is controlled within the required range considering the determination of control nodes
and the adjustment quantity. The power angle deviation of the balancing machine can be eliminated using directional
adjustment of equivalent generator output. The corresponding adjustment steps and strategy process are also discussed.
The effectiveness of the adjustment strategy is verified by the case of the annual data of China Southern Power Grid.
Key words : dynamic equivalence ;initial power angle deviation ;power sensitivity ; adjustment strategy ; electric power

systems
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Fig.Al Flowchart of adjustment strategy of equivalent generator output



