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Abstract: Electromechanical hybrid on-load tap changer is a solution to optimize the performance of
mechanical on-load tap changer in the field of arc power suppression and transition loss reduction. In order to
deeply understand the working principle of electromechanical hybrid on-load tap changer and verify the feasibility
of the control strategy, a multi-simulation platform was studied. The off-line simulation based on Matlab, semi-
physical simulation based on dSPACE and real-time simulation model based on Matlab/dSPACE/RTDS were
established respectively, and the divertering switch timing and power device control strategy were simulated and
calculated. The prototype of the conventional on-load tap changer based on transition resistance and the
electromechanical hybrid on-load tap changer based on thyristor were respectively set up. By comparing the test
results, the electromechanical hybrid topology structure can effectively suppress the arc, the transition loss is about
1/20 of the conventional switching loss,and identify the action position of each switch, which is consistent with the
simulation results.
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Fig.1 Simulation circuit and working sequence diagram of EHOLTC
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Fig.3 Simulation circuit and working sequence diagram of EHOLTC
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Fig.4 Hardware-in-the-loop simulation function structure diagram
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Fig.12  Switch timing and diverter current waveforms measured
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Fig.13  Waveforms of current and voltage distribution

il B SRR R T i EOR
TEA BRI B A TR I 474 . e
AN R C ST S5 T A o ETT
KL 15 , S5 F A0 i i e 5 L TR A s URE AL
—E, SURF SCRE oy i P BRI AT o AR IR T80
L BRI T ORI . EERLF 5 ot T
T BHRE K IT AR FE R AN P 14 s

26005

<~ — SCR%E;,%%...A..k
Ny — = —RT #5*1 0%
2200 =

S, -

1800

1400

1000

L WA AR

600

=]

2

1E

(a)

K14 S EDLIFFE SO RERIIRFE DI

Fig.14 Transition component loss and switching arc loss waveform
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