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Fig.1 Fitting curves of loss rate of converter valve
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Table 1 System operation mode division and
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Fig.3 Comparison curves of FID transmission

power and loss cost under Mode 1
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Table 2 Optimal operation scheme and loss

cost of system in maintenance day

B BATTIR R/ B BATIAR A /
i It Y5 JG

1 1 93.8655 13 1 307.3347
2 1 85.0539 14 4 287.0630
3 5 86.9307 15 4 317.9111
4 5 81.2078 16 1 327.5312
5 1 80.1857 17 1 349.4035
6 2 97.9157 18 1 354.1444
7 2 106.6605 19 1 367.6490
8 1 189.8386 20 3 363.3657
9 1 223.4902 21 3 189.1982
10 1 245.8774 22 3 160.1953
11 1 259.5020 23 3 133.0889
12 1 295.5749 24 1 107.223 1
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Table 3 Comparison of calculation results of

each algorithm

s PR BiREA /SRR
PRATE wHk 5t i /s
PSO 18.1814  5069.8832 84.5486
GA 29.8333 5069.5841  111.7507
LDW-PSO 150417  5069.5832 56.9050
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L-R hybrid bridge DC / DC converter
YUAN Yisheng, PENG Neng,LIU Wei
(School of Electrical and Automation Engineering, East China Jiaotong University, Nanchang 330013, China)
Abstract: An L-R hybrid bridge DC / DC converter is proposed. Based on the traditional half-bridge LLC
resonant converter, the proposed converter only adds a group of L-bridge arms and has HG (High voltage
Gain) and LG (Low voltage Gain) modes. In HG mode, PWM (Pulse Width Modulation) is used and the
linear energy storage of inductor is achieved through L-bridge arm,so as to obtain higher voltage gain and
wider output voltage range compared with traditional LLC resonant converter. The voltage gain is less affec-
ted by excitation inductor,and the circuit works without feedback current. In LG mode,PFM(Pulse Frequency
Modulation) is adopted,and the voltage gain characteristic is close to that of traditional LLC resonant con-
verter, while the feedback current and circulating current are smaller. The working principles of the two
voltage gain modes of the proposed topology are analyzed in detail, and the gain formula is derived and
compared with traditional topology. Finally,an experimental prototype with an input voltage of 220 V and an
output voltage of 100~160V is built,and the experimental results verify the correctness of theoretical analysis.

Key words:DC / DC converter;resonance ; hybrid; high voltage gain;wide range output
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Optimal strategy of economic operation for flexible interconnected distribution
network in maintenance day considering FID comprehensive loss
ZHANG Zhen,OUYANG Sen,YANG Moyuan, WU Han

(School of Electric Power,South China University of Technology,Guangzhou 510640, China)
Abstract: Aiming at the problem that the load balancing strategy does not consider the impact of the FID
(Flexible Interconnection Device) comprehensive loss on economic operation,and does not involve the opti-
mal problem of economic operation mode in maintenance day. Firstly,based on the simulation,the LES(Least
Square Estimation method) is used to establish the loss rate model of converter valve and converter trans-
former, and the damage coefficient model of converter valve. Secondly,combined with the topology of three-
terminal flexible interconnected distribution network in the demonstration project,the system operation modes
are divided according to the operation state of DCCB(DC Circuit Breaker). Then,the two-stage economic
operation optimal model in maintenance day is established. In the first stage,the economic time series opti-
mal model is established with the objective of minimizing the loss cost of each period. In the second
stage,the optimal model of operation mode in maintenance day is established with the objective of minimizing
the loss cost of DCCB maintenance day. The improved LDW-PSO (Linear Descend Weight-Particle Swarm
Optimal method) and TEM (Implicit Enumeration Method) are used to solve the two-stage model. Finally,
the example results show that the optimal strategy can quickly and accurately calculate the system time series
loss cost,effectively reduce the loss cost in maintenance day and provide economic guidance for maintenance.
Key words:FID comprehensive loss;economic operation; DCCB maintenance ;improved LDW-PSO;flexible in-

terconnected distribution network
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Fig.E4 Particle distribution of partial iterations in the first period of operation mode 1
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