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Switched Inductor Multi-cascaded High Transfer-ratio Boost AC-DC Converter
LI Yongqiu, YANG Xijun
(Key Laboratory of Control of Power Transmission and Conversion , Ministry of Education,
Shanghai Jiao Tong University ,Shanghai 200240, China )

Abstract: Based on the Boost principle of inductor parallel charging and series discharging,a switched inductor
cascade connection high transfer-ratio Boost AC-DC power converter was proposed. The electric power factor
correction performance and high-power Boost capability of the AC-DC converter were analyzed and verified by the
methods of the operating analysis, IR1155S one cycle control (OCC) theoretical parameter calculation and
experimental research. The results show that the switched inductor multi-cascaded high transfer-ratio Boost AC-DC
power converter has good electric power factor correction performance, strong step-up capability and operation safety
and stability, which provides a solution for high-power Boost DC-DC converters and AC-DC converters.
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Wind-Diesel-Storage Combination Microgrid Planning Considering Uncertainty
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Abstract: Recently, the wind power and other renewable energy sources have been more and more widely
applied. The energy storage system can reduce the adverse effects brought by wind power intermittently, wind power—
diesel engine—energy storage combined micro-grid develops rapidly. A combined power system capacity expansion
planning model for wind power,diesel power generation and energy storage system was proposed. In order to account
for the uncertainty of wind power and load, a large number of scenarios were generated based on Monte Carlo
simulation,in which the wind speed,load forecasting error and the availability of diesel engines and wind turbines are
the most important random variables. Considering the investment cost, operation cost and power failure loss cost, a
new method was proposed to simulate the operation constraint of energy service system, and the energy storage
system life cycle model was established to complete the evaluation of different energy storage system technologies.
The hybrid integer programming method was used to plan the typical wind—diesel-energy storage system, and the
results were compared with the initial scale of the traditional energy storage system. The results show the economy
and effectiveness of the proposed model and method.

Key words: wind power; energy storage system life cycle; grid expansion planning; uncertainty analysis
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Tab.4  Capacity expansion plans and costs of wind power and diesel units during the planning period
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Fig.1 Influence of service life and efficiency on ESS
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A Novel Economic Dispatch Method for AC-DC Hybrid Power Grid Based on
Improved Grey Wolf Algorithm
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(1. China Southern Grid Power Dispatch Center,Guangzhou 510000, Guangdong , China;
2. Beijing QU Creative Technology Co. ,Ltd. , Beijing 100084, China)

Abstract: In order to improve the efficiency of economic dispatch in AC-DC hybrid power grid, a day-ahead
dispatching method based on an improved gray wolf algorithm was proposed. There are great differences between DC
and AC transmission lines in terms of network loss expression and transmission characteristics, which makes the
economic dispatch model of AC-DC hybrid power grid more complex than that of traditional AC power grid.
Because this problem involves a large number of mixed integer programming variables, the traditional intelligent
algorithm is easy to fall into the local optimal solution and difficult to obtain the optimal solution that meets the
requirements. An improved gray wolf algorithm was proposed by introducing initial opposition search and adaptive
local search and it was applied to the day-ahead economic dispatch problem of AC-DC hybrid power grid with
network loss. A case study based on IEEE RTS-96 three region buses system shows that compared with particle
swarm optimization and moth flapping algorithm, the improved algorithm can guarantee similar solving efficiency
with avoiding falling into local optimal solution,which has stronger searching ability.

Key words: AC-DC hybrid grid; economic dispatch; improved grey wolf algorithm; locally optimal
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Short-term Load Forecast of Industrial Park Based on Deep Data Aware
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Abstract: Combined with the feature extraction ability of self-coding and the time series analysis ability of
long short-term memory (LSTM) , a short-term load forecasting model based on LSTM self-coding was proposed.
First of all, based on the basic principle and flow of the depth model, the functional characteristics of the automatic
encoder were given. Secondly, the outlier judgment method based on Goblas criterion and the missing value
completion method based on Lagrangian spline interpolation were proposed. Finally, using Tensorflow architecture
to call Keras library to build an experimental platform to carry out forecasting experiments on light industrial load,
heavy industrial load and photovoltaic industrial user load respectively, which verifies the conclusion that LSTM
self-coding model is more suitable for short-term industrial load forecasting.

Key words: load forecasting; industrial load; deep learning; long short-term memory (LSTM) ; automatic

encoder
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Tab.2 Heavy industry load forecasting indicators
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Analysis of Voltage Sag Influence Based on Improved FP-Growth and AHP Algorithm
LIN Yan', LIN Fang', HUANG Daoshan', FANG Xiaoling', GUO Kai’
(1. State Grid Fujian Electric Power Research Institute , Fuzhou 350000, Fujian , China ;2. School of
Electric Engineering, Sichuan University , Chengdu 610065, Sichuan , China )

Abstract: In order to accurately evaluate the effect of voltage sag on sensitive equipment and consumers, the
influence of voltage sag was evaluated by data mining method based on improved FP-Growth and analytic
hierarchy process (AHP) algorithm. The characteristics of voltage sag were selected and classified , the data mining
analysis framework was constructed based on the voltage sag influence index. The association rules of voltage sag
events were mined by the improved FP-Growth algorithm, the efficiency of data mining was improved. The
association rule matching model was constructed by AHP to evaluate the effect of voltage sag, which improve the
accuracy of the evaluation results. Finally, performance and effectiveness of the proposed method were verified
through the field case.

Key words: analytic hierarchy process(AHP) ; data mining; voltage sag influence index ; association rules
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Tab.l  Characteristic attribute of voltage sag
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Fig.1 The tolerance curve of sensitive equipment
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Fig.3 Association rule accuracy
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Tab.6  The weight of membership degree of characteristic attribute
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Tab.7 The match result of the association rule
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The New LoRa Anti-interference SF, Gas Density Relay Based on Fractional Order Filtering System
LIU Chang, GUO Shuai, WU Qiannan
(State Grid Hebei Maintenance Branch , Shijiazhuang 050000, Hebei , China )

Abstract: With the rapid development of ultra-high voltage in China, SF, gas density relay is widely used in
various voltage level equipment. Due to the complex electromagnetic environment of power grid equipment, the
existing SF, gas density relay can not transmit all kinds of information accurately,so it is of great significance to study
a new type of anti-interference remote transmission SF, gas density relay. The basic principle of SF, gas density relay
was introduced. Based on the fractional order filtering system, a new anti-interference SF, gas density relay was
proposed. The reliability of the device was verified by field test.

Key words: fractional order filtering system;long range radio(LoRa) ; anti-interference ; SF, gas density relay
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A New Islanding Detection Method Based on the Locating d-axis Harmonic Voltage Offset
BAI Hongshan', WANG Luyang', BAI Yang®, QIU Leini’, DING Liqing', HUANG Heyao'
(1. College of Electrical Power Engineering ,Shanghai University of Electric Power ,Shanghai 200090, China;
2. State Grid Shanghai Electric Power Company ,Shanghai 200120, China;3. State Grid
Sichuan Electric Power Company , Chengdu 610094 , Sichuan , China)

Abstract: Aiming at the problems of large blind areas and low sensitivity of the traditional passive islanding
detection method for power changes in the harmonic domain, a new method of islanding detection based on the
locating d-axis harmonic voltage offset was proposed. First, the representative harmonics from the photovoltaic side
and the system side were selected by calculating the contribution of harmonic active power at the point of common
coupling (PCC). Then, the sliding windowed Fourier transform and Park transform were used to calculate the d-
axis harmonic voltage offset of the harmonic frequency of the substitution table as the islanding characteristic
quantity, and the detection criterion was established accordingly. If the parameters from the photovoltaic side and
the system side both exceed the threshold, there is an island. In addition, the theoretical threshold of islanding was
analyzed to improve the accuracy of detection. Various faults of islanding and grid connection under extreme
conditions were set up for simulation verification. The results show that the method is simple and reliable, it not
only distinguishes islanding and non-islanding faults, but also can achieve fast and no blind spot detection in strong
background harmonic scenes.

Key words: photovoltaic grid-connected power system; islanding detection; d-axis harmonic voltage offset;

harmonic active power contributions
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Fig.6 Simulation waveforms of islanding fault
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offset during photovoltaic fluctuation
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