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(A Study on the Design of MV Class Power Stack
for Neutral Point Clamped Three—Level Converter)
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Abstract

Over the last decade, there has been a growing interest in renewable energy. As one of the
renewable energy resources, wind power is attracting considerable attention and becoming most

developing renewable energy resources. Especially, offshore wind power generation system can

generate higher power than onshore wind power generator system due to strong wind. The size of
windmill and the capacity of the converter have been also increasing from the economical point of
view. In this paper, the authors developed and evaluated MV class power stack by considering their
influence on the performance. Experiment performed with developed power stack.
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Fig. 1. Configuration of three-level converter
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Table 1. Switching state of three-level converter

State Sit Siz Sis Sig Vio

1 On On Off Off Va/2

0 Off On On Off 0

-1 Off Off On On ~Va/2
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Fig. 2. Space vector of three-level converter
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Fig. 3. Overall structure for the power stack
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(a) loop 1

(c) loop 3 (d) loop 4

Fig. 4. Commutation loop

Fig. 5. Commutation loop of Bus-plate
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Table 3. Bus-plate inductance

Bus-plate AE 5 ZA
Loop Sl= A= Eat SlR= R Eat Ad9el~
(nH) (nH) (nH)
1 75.3 30 105.3
2 785 60 123.3
3 67.4 30 974
4 72.5 60 1325
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(c) loop 3 (d) loop 4

Fig. 6. Current density of bus-plate

Fig. 7. 3D drawing and picture of power stack
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Table 4. Specification of power supply

Specification
Operating temperature -20~40C
Input voltage 380V,3®
Output voltage DC 2,500~6,000V
Output power 200kVA
Cooling method Forced air cooling
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Fig. 14. 3D drawing and picture of whole system
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