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Fig.1 Comparison of structure between existing and modified
NBCM-based PV/Li-ion energy-storage power modules
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Fig.2 Schematic diagram of modified NBCM-based PV/Li-ion energy-storage power module
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Fig.9 Comparison of simulative waveforms among

MPPT control strategies for PV/Li-ion energy-storage
module based on SFBB conversion unit only
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PV/Li-ion energy-storage power module based on non-balancing cell
management and its MPPT control
PENG Fei',LIU Zhixiang®,REN Jingguo', CHEN Yufeng',LIU Yao®
(1. State Grid Shandong Electric Power Research Institute,Ji’nan 250002, China;
2. School of Electrical Engineering,Southwest Jiaotong University ,Chengdu 610031, China;
3. China Electric Power Research Institute, Beijing 100192, China)
Abstract: Aiming at the energy-efficiency loss due to the strict voltage matching between PV
(PhotoVoltaic) panel and Li-ion battery cell,the shadow effect of serial PV cells and the earth leakage
effect induced by the high switching-frequency coupling of power converter,a modified topology of NBCM
(Non-Balancing Cell Management)-based PV/Li-ion energy-storage power module is proposed. Its control
section is composed of a first-stage PV cell adaptive voltage balancing unit and a second-stage SFBB
(SEPIC Fed Buck-Boost) conversion unit,for which,a 2-LyapESC MPPT(Maximum Power Point Tracking)
control strategy based on ESC (Extremum Seeking Control) and Lyapunov switching coupling control is
proposed to improve the MPPT output energy-efficiency of serial PV cells and optimize the energy
management of power module. Simulative results verify the effectiveness of the proposed topology and
MPPT control strategy.
Key words: photovoltaic cells; non-balancing cell management; adaptive voltage balancing; SEPIC fed
Buck-Boost; MPPT; extremum seeking control; Lyapunov switching control
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Transmission line overload risk assessment based on improved point
estimation methods
LEI Jiazhi, GONG Qingwu
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)
Abstract: Aiming at the output power randomness of DG (Distribution Generation),a method based on the
improved point estimation is proposed to assess the transmission line overload risk of transmission network.
Based on the traditional 2m and 2m+1 point estimation methods,the weight of each input variable is
determined according to its influence factor to improve the computational accuracy of traditional point
estimation method for the overload risk assessment of transmission network. The transmission line overload
risk of IEEE 30-bus transmission network with wind-solar complementary electricity-generating units is
assessed and results show that,the proposed method has lower computational cost and higher forecasting
accuracy than traditional point estimation method.
Key words: transmission line; overload; risk assessment; improved point estimation method; wind-solar

complementary electricity-generating system



