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Study on Battery Energy Storage to Improve Voltage Stability of Weak Nodes in Power Grid
CAO Pengcheng, LI Peigiang, SUN Peidong, XIA Zhengbang
(School of Information Science and Engineering , Fujian University of Technology , Fuzhou 350118,
Fujian, China)

Abstract: Battery energy storage technology has become one of the effective methods to suppress voltage
fluctuation and improve voltage quality in power system due to its fast and accurate power response ability. Firstly,
based on the analysis of the transient characteristics of the energy storage system, the voltage stability of CEPRI-36
node system was calculated by PSASP. Sensitivity analysis and modal analysis were adopted respectively when the
system was in initial steady state operation and voltage stability reached the limit, and the weak nodes of the system
were obtained. Secondly,an electromechanical transient model of battery energy storage system (BESS)considering
dead zone of active power regulation and reactive power limitation was proposed. The energy storage model was
simulated and analyzed to improve the voltage stability of the weak nodes. The simulation results show that the
model can improve the voltage stability of weak nodes and accessing weak nodes to the model is superior to
accessing other nodes in maintaining voltage stability.
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Fig.2 The model structure diagram of BESS
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Fig.4 The block diagram of outer loop control
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Fig.6  The current output block diagram with feedforward
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Tab.1  Sensitivity and participation factors of initial

points in voltage stability

B B4 RAGE MIEZHH T
BUS28 0.048 021 0.060 799
BUSI13 0.048 017 0.060 745
BUS29 0.045 998 0.049 732
BUS16 0.045 962 0.049 686
BUS17 0.043 845 0.048 327
BUS18 0.041 111 0.026 578
BUS34 0.046 034 0.049 753
BUS20 0.045 383 0.035 381
BUS50 0.411 035 0.026 753
BUS10 0.029 584 0.013 827
BUS33 0.017 168 0.006 746
BUS31 0.017 106 0.006 719
BUS30 0.017 084 0.006 714
BUS20 0.014 156 0.004 667
BUS24 0.009 917 0.003 975

*2 BEREMRAHRGEESSE5ET
Tab.2  Sensitivity and participation factors of limit

points in voltage stability

BT R R R MR Z 5T
BUSI3 0.055 012 0.065 268
BUS28 0.054 977 0.065 257
BUS34 0.057 397 0.062 541
BUS29 0.057 382 0.062 536
BUS16 0.057 369 0.062 511
BUS17 0.055 046 0.061 942
BUS27 0.042 546 0.051 055
BUS12 0.042 498 0.050 973
BUS26 0.042 455 0.050 918
BUS10 0.018 319 0.010 637
BUS33 0.013 376 0.006 134
BUS30 0.013 335 0.006 127
BUS31 0.013 346 0.006 126
BUS24 0.013 287 0.003 058
BUS22 0.001 329 6 0.000 489

24K 14 K 15 FEE 1.8 2 A] 1, CEPRI-36
ARG 13,28,34,29, 16 F1 17 15 55 R
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