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Power Loss Balancing of Single-Phase Three-Level Neutral Point
Clamped(NPC) Converter based on Model Predictive control

Roh Chan”, Sang Shin Kwak"
Chung-ang University”

ABSTRACT
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Fig. 1 Structure of single-phse 3-level NPC conver ter
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Fig. 2 Switching state of 3-level converter and
switching rotation algorithm
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Fig. 3 waves of single phase 3-level NPC converter based
on conventional MPC method
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Fig. 4 waves of single phase 3-level NPC converter based
on proposed MPC method

Alggoldol A AHEE Al ot 2k

* Rs=1Q - Ls=56mH - RL=100Q - Vs=200V - Vdc=320V
O 3 4t 71 9 Ackd 29 o= Ao]E T3 g 3
gl ZAWEe 98 HAy 2 ARy & Ao ¥
DC link AZAIE At A8S el 93, line line A%
3 2b o] upper =914 S,(j=1,2),8,(i=1,2) 9] 293
Hur 2o A

Az dEHE BojFEh Agke Wye 71E 9y
A4E AT QAAR THDE 2& 45g 2 5 o ©
o, FE 29 dido] & 7] HE 3w S B 5 3
&80
Switching loss
®m  Conduction loss
50
T 40
‘@
@
O 30
=
|E 20 +
10
0..'!.... I.. l-l
$1 54 4 s1 2 s$3 5=
PlI+PWM Conventional Proposed
T8 5 2 A9iRle £ B
Fig. 5 Analysis of total loss in upper switch of each
phase
O 5% o8 A= kWA PIAlo7] 7]uke] Hx 9
Z W 71E 4 AR 2Y oS5 Alo] W] SAE Nl
gk aefzelt), Ak WS FE29A FHE o] 89 29
A £8 PHoR tE Wnd 7 a4 wase] 7%

=
4. &2 B
I =EdAe 2l d3Ae] 7uk 3 @ NPC ZHE 9
7b pAbe] &4 gl dis) AlekelAth T *Hﬂ JelE
FINAFE S S g8 AF T ol WIS FX
i 7]E B oS Aloje} waste] 7t sxtel ?F%‘?& &4
S sk RS AFEEsd

[1]1 J. Shen and N. Butterworth, “Analysis and design of a
three level PWM converter system for railway traction
applications,” IEE Proc. Electr. Appl., vol. 144, no. 5, pp.
305 371, Sep. 1997

[21 D. Andler, M. Perez, J. Rodriguez, S. Bermet,
"Predictive Control of Three Level Active NPC
Converter with Evenly Energy Losses
Distribution”  International =~ Power
Conference, 2010 IEEE PP.754 759, 2010

[3] L G Kim, S. S. Kwak, "29 o= Ao 7|4k Cascaded
H bridge ZIWE Q] T3 & A4 F34 A8 £
HE 93t g’ AR =14, vol. 20, no.

S, pp. 448 - 455, Oct. 2015

Electronics



