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AHYBRID CLAMPED MULTILEVEL INVERTER WITH NEUTRAL
POINT VOLTAGE BALANCING ABILITY
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(College of Electrical Engineering, Zhejiang University, Hangzhou 310027,Zhejjiang Province, China)

ABSTRACT: A multilevel inverter topology clamped together
by active and passive devices is proposed in this paper, which
is based on the analysis of the existing three types of multilevel
converter topologies. The new topology can balance the DC
link capacitor voltages by itself without additional circuit and
separated DC voltage sources, regardless of the load
characteristics. It can be used in real power and reactive power
conversion applications. The topology structure, operating
principle and self-voltage balancing ability are analyzed.
Finally, the wvalidity is confirmed by simulations and
experiments based on a five level inverter.
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Fig. 1 One-leg of five-level circuit proposed in [10]
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Fig. 2 One-leg of hybrid clamped five-level inverter with
neutral point voltage balancing ability
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Fig. 3 Bi-directional current paths corresponding to each
voltage level in the new topology
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Tab. 1 Relationship between output voltage u, and
switching states

At U Un

Ui=0Uy  U=1Ug  Us=2Up  U=3Ug  Us=4Uy

Sa 0 0 0 0 1

So 0 0 0 1 1

Ss 0 0 1 1 1

Su 0 1 1 1 1

Sa 1 1 1 1 0

S 1 0 0 0 0
FiPS S 1 1 0 0 0
PR Sur 1 1 1 0 0
Su 1 1 1 1 0

Se 0 0 0 0 1

Ss 1 1 1 1 0

Ses 0 0 0 0 1

Ss 1 1 1 1 0

Se 0 0 0 0 1
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Fig. 4 Split of the hybrid clamped five-level inverter
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Fig. 5 Simulated results of the hybrid clamped five-level
single- phase mverter

50V/k%

AlkE

1

10ms//r?} Uﬁs ) 10ms/4~1’3 U?ns
(a) FEPES A Pt LR, Wi (o) BRI R R, i

Uy : Us
< S
N S |
8. T 31 .UA kN , .

T T iomelik ums 10ms/f t/ms
oo Uz % U _
=) o
) o ]
Uy u i

(c) BRSNS P B (d) BRUGERIAD R B A U
6 RAFMEABTREFHETEROTEER
Fig. 6 Experimental results of the hybrid clamped
five-level single-phase inverter
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Fig. 7 Simulated results of the hybrid clamped five-level
three-phase inverter
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