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A modeling and simulation for a Small-Scaled Power Quality
Compensating Equipment of Electrical Railway
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Moon-Ho Kang - Joo-Rak Kim - Moon-Seob Han

This paper presents a study on the control of a power quality compensating equipment of electrical railway built

in small-scaled to preliminary research. Because this compensating equipment is very complicated power electronics

system, consisting of a scott transformer as a power source, four single phase inverters interconnected with DC-link

capacitors and various electrical apparatuses, multiple controllers and control algorithms with high performance and

reliability are needed. The major function of the compensating equipment is to manage reactive and active powers

by using the four single phase inverters, so, the main control effort is focused on the power flow control which

realized through the decoupling current control of the four inverters. Overall control system is designed with object

oriented and analyzed on a Simulink window. The simulation results show that the design scheme is very effective

for a complicated control system and the proposed controller has good performance.

Keywords : Power quality compensate, Electrical railway, Single phase inverter, Decoupling current control, Simulink
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Fig. 1. Small-scaled power quality compensating equipment of
electrical railway
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Fig. 2. Simulink model of a small-scaled power quality compensating equipment
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Table 1. Parameters and abbreviations of compensating equipment
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Fig. 3. Discrete single phase PLL block
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Fig. 4. Single phase synchronous d-q transformation block
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Fig. 5. Decoupling current controller of parallel inverter
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Fig. 6. Decoupling current controller of series inverter
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Table 2. Parameters of simulation
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220[VA], 60[Hz]

" V1= 220[Vims], R1=0.045[pu], L1=0.17[pu]
V2= 220[Vrms], R2=0.045[pu], L2=0.17[pu]
Rm=500[pu], Lm=500[pu]

Vsm 220/ 0° [Vims], 60[Hz]

Vst 220/ 90° [Vrms], 60[Hz]
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72(R2, 12) 0.1[2], 0.005[H]

Z3(R3, 13) 0.1[2], 0.0001[H]

Zinvse(R4, L4) | 0.1[Q], 0.005[H]
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Fig. 7. Control characteristics for d-q series/parallel inverter currents
and DC-link voltage
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