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Analysis of PWM pulse width error and modeling of
grid-connected inverter in HIL simulation system
YIN Chenxu',LIU Bang',XIONG Xuan?,PI Yichen',SUN Jianjun',ZHA Xiaoming'
(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;
2. Maintenance Company of State Grid Hunan Electric Power Company,Changsha 410015, China)
Abstract: The PWM pulse width error induced by the sampling section of digital simulator in HIL (Hard-
ware-In-the-Loop) simulation system may delay the switching operation of the inverter model in the digital
simulator,which impacts on the stability and accuracy of HIL system. With the close-loop control system of
grid-connected inverter as an example,the phase plane method is introduced to build the hybrid simulation
model closer to actual system for the HIL simulation system. The correctness and effectiveness of the pro-
posed modeling method and stability analysis method are verified by the simulative results.
Key words: hardware-in-the-loop; pulse width modulation; pulse width error; nonlinear element; phase
plane method; electric inverters; model buildings
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Fig.1 Main circuit of contactless distribution transformer with OLTC
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Fig.2 Structure of start-up scheme based on
optical fiber trigger
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Fig.3 Optical fiber transmission circuit
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Fig.4 Optical fiber trigger circuit with anti-parallel thyristor
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Table 1 Element type selection and main parameters of
optical fiber trigger start-up circuit
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Table 2 Resistance parameters of optical
fiber trigger start-up circuit
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Optical fiber start scheme in contactless distribution transformer with OLTC

ZHAO Yulin',LI Lizhen', LI Haifeng',ZHAO Qi*
(1. School of Electrical Engineering and Information, Northeast Agriculture University, Harbin 150030, China;

2. State Grid Harbin Power Supply Company Substation Maintenance Room,Harbin 150036, China)

Abstract: A kind of start scheme based on optical fiber trigger is proposed for the contactless distribution
transformer with OLTC(On Load Tap Changer),which adopts the TRIAC(TRIode AC semiconductor switch)
as the start-up tap. The start-up circuit shares the same branch with the transition branch for tap switch.
When the transformer is powered up,the shared branch is put into operation to start it. When the tap is
switched,the shared branch is put into operation to connect the transition resistance into the tap switch
transition circuit for circuit current limitation. After the transformation is started or the tap switch is
completed ,the TRIAC is cut-off to quit the shared branch. The TRIAC triggering circuit adopts high voltage
self-power-supply mode,which is simple and reliable. The types of main electric elements are selected and
their parameters are designed for the proposed scheme,and the simulation experiment is carried on. The
experimental results show that the circuit design and element parameter selection method of the proposed
scheme can satisfy the requirement of contactless distribution transformer with OLTC for starting unit and
transition branch.

Key words: on load tap changing; electric transformers; starting unit; TRIAC; optical fiber trigger; self
supply power
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