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Fig.1 ZPW-2 000 A non-insulated track circuit system
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Fig.2 8-core cable with inner screens
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Fig.3 Circuit model of 8-core digital signal
cable with inner screens
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Fig.4 Partial capacitance distribution in 4-core group
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Fig.5 8-core cable simplified model
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Table 1 Size parameters of cable
SPTYWPL23-8Bx1.0 mm
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Table 2 Material parameters of cable
SPTYWPL23-8Bx1.0
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Table 3 Comparisons of calculated and measured
capacitances of cables
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Table 4 Comparisons between calculated and mea-
sured values of cable resistance and self-inductance
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Multi-level voltage control in active distribution network

based on model predictive control
HAN Huachun', DOU Xiaobo®, LI Qiang', CHANG Limin*, SHEN Lu®, DU Jianxiong’

(1. Jiangsu Electric Power Co., Ltd. Research Institute,Nanjing 211103, China;

2. School of Electrical Engineering Southeast University , Nanjing 210096, China)
Abstract: With more and more photovoltaic generations integrated into different voltage level distribution networks, the
interaction between the various voltage levels of the distribution network is more complicated. It is a great challenge for the
active distribution network to improve of system security and economy capacities. Considering the effect between different
voltage levels, a multi-level voltage interaction control method for active distribution network based on model predictive control
(MPC) is proposed in the paper. Considering on-load tap changers (OLTC) and shunt capacitor banks (CB) future-time
action plan, a medium-high voltage association model is established. Coordinated control of continuous equipment in medium
voltage distribution network and discrete equipment in high voltage distribution network is achieved. In the medium and low
voltage distribution network, taking into account the uncertainty exchange power and their mutual influence, a low-middle
voltage association model is established. It can realize the support of medium voltage distribution network to low voltage
distribution network. Finally, a case study is carried out in Matlab and the results verify the effectiveness and feasibility of the
proposed approach.

Keywords : photovoltaic ; multi-level voltage control;model predictive control ; feedback correction
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A multi-loop model and its parameters calculation for

the cable with inner screens of the track circuit
TAN Ruijuan', YANG Jin>’, PANG Fubing®, JI Jianfei*, ZOU Jun'

(1. State Key Lab of Control and Simulation of Power Systems and Generation Equipments ( Tsinghua University) ,
Beijing 100084, China;2. Beijing National Railway Research &Design Institute of Signal & Communication Co., Ltd.,
Beijing 100073, China;3. Beijing High-speed Railway Operation Control System Engineering Technology Research Center,
Beijing 100073, China; 4. State Grid Jiangsu Electric Power Co., Ltd. Research Institute,Nanjing 211103, China)
Abstract: The digital signaling cable with inner screens is transmission channel in the high-speed railway track circuit. Its
multi-loop simulation model and parameters have important significance for the research of high-speed railway track circuit.
Firstly, in this paper, the multi-loop model of the digital signaling cable with inner screens is set up based on its structure
characteristics and transmission path. Furthermore, the parameters of cable included capacitance, inductance, resistance are
calculated based on the finite element method, including a detailed description of the boundary value problem of various
parameters for calculating the finite element, the necessary calculation formula and step. Finally, taking 8-core shielded cables
as an example, the simulation model is established, and the validity of the calculation method is verified by the compare
between the calculated values of cable and measured values. And the established multi-loop model can be used to research

signal transmission and fault diagnosis of high-speed railway track circuit.

Keywords : high-speed railway ;track circuit;digital signaling cable with inner screens;finite element method
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