Improvement of Commutation Method in Matrix Converter
Jun-ichi Itoh, member  Koji Kato”, student member (Nagaoka University of Technology)

This paper proposes a commutation method in a matrix converter. The proposed commutation method combines the input voltage
commutation and the load current commutation. The proposed commutation method can decrease the short-circuit of changing in the
relative input voltage magnitude and the open-circuit of zero crossing in the load current. Moreover, the proposed method can
compensate for commutation error simply. The effects of the proposed method are confirmed by experimental results with a 750W

induction motor and a R-L load. The total harmonics distortion of the input current and the output current are 2.6 point and 0.9 point
lower than that of the condition without the compensation at 100% output power.
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Fig. 3. Proposed commutation method.

Trmax =Tmax —Td

*

Timax =Tmax +T4d

*

Trnid = Tmid Trmid = Tmid 3

Tmin =Tmin +Td Tmin =Tmin — T4
(iload > 0) (iload < 0)
(3) Tmax Tmin Td

Tmax Tmin Td
Vweomm  (4) v*
fs y =sign(x)
x>0 y=1 x<0 y=-1
Weomm = V- (Vmax = Vmin) Tg fssSign (ijoad ) 4)
(5) Tmax* Tmin* Td
TmaxM Tmin**

{Tmax** = Tmax* +Tysign(ijpag )

®)

Tmin = Tmin — TgSi9N(ijgaq)

<3.2>
4(c)
PWM

Tmax :Tmax +Td
Tmid = Tmid

*

Trmin =Tmin —Td

(iload > 0)

Tmax Tmin Td

PWM

PWM

Tmax :Tmax _Td

Trid = Tmid (6)
Trmin :Tmin* +Ty
(iload < 0)
(6)
O

Vicomm



()

(8) Tmax*
Tmin* Td TmalxH TminH

Tmax = Tmax — TaSi9n(ijpaq)

Tmin** = Tmin* +Tysign(iipag)

Vicomm =V + (Vmax = Vmin)Ta fsSi9n(ijad )

Vmax O 1 S

[ |
San SlaJ |_Slb
— lioad
Vmig © \ 7 O
-
SZa
S3hJ rSSa
Vimin O
(a) Configuration of matrix converter.
->IT<-
T |
Gate pulse Toid”
command
Toin'
Sla L
Sip
Commutation Sza
patern ¢ ,
2l
SBa
Sz
Output Ve
voltage _
(lioaa>0) mid
Viin
Output Vimax
voltage Vg
(hoza<0)

'— Output voltage error === Output voltage command

Qutput voltage

(b) Voltage error in case of voltage commutation.
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(c) Voltage error in case of current commutation.
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Fig. 4. Behavior of voltage error by commutation.
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Fig. 5. Proposed commutation error compensation.
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Fig.8. Experimental result of motor load.
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