L} 1 L

- [ 4
FEmalfuanunnavaresanednTud une TN TNy

»
s 593y

""mmﬁwuﬁfﬁ’lﬂuf}mm‘fwmmsﬁnmﬂmﬁﬁ'ﬂqmsﬂ?tytyﬁﬁ‘msmmﬁmmmﬁmcﬁ'ﬂ
awindnanssulih nmadndeanssy i
udindineds ynaniaumSnedy
Bnsdnw 2540
ISBN 974-638-156-3

(3 ﬂ" 4 < at ’ - L
mﬁmumummmwmnu YWIMINTUNYIINGIDY

{ 1B 7010




A SIMPLE PWM METHOD FOR THREE LEVEL INVERTERS

Mr. Sutee Riewcharoon

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering in Electrical Engineering
Department of Electrical Engineering
Graduate School
Chulalongkorn University
Acadamic Year 1997
ISBN 974-638-156-3




o v = = v W » st v ! ) [ ¢ v L
HIVDINUTUNUE : Miﬂ'li'llE‘Uﬂ'J'IHﬂ'J'NW'('IiTDU"IN'IUﬁ']H!Haulﬁﬂflﬂﬂiﬂ'lﬁixﬂll

¥
Tau Wl 303y
»
AN . Amanssu v

l‘i - v L4 L4 . -’
pIIIeiTANY ;91975 ATANYTU  HANAUBY

ot o o ’ L [T Ll yq} =3 =, v @ J ! A
YUNAMUIGY  PPIAINTUNYTINGIAY 01{“91111HU'J'VIU"IHWuﬁ‘;IUUNlﬂNﬂ'JHHﬂQ

voan s ANy mmdngasiygumiiudia

L

v a v
U AT YANT)

=, = 7
AUTATINMTADU N THNUT

3

¢ L4
( MANTI0ITY AT. UIAD IABUATUNT )

szsmnssunts

‘el 1
R LR

L4 L4 v - L
( DWITU AT, ANYTW  UTINANUYY )

NITUMI

( LX)
( TOIMTNTINIIY ATENTUT NAINN )

NITHMT

L4 . a L4
(0130 Aana  Taaiiae )




\

e wr wt oy e (=) < o1 c;‘ = 1 -
‘t~"I.‘,!‘}‘-.‘ﬂ'ii'?":'fl'il‘}_!‘}‘!ﬂﬂ.(,lﬂ')‘l’i'r’i'lT-ﬁ‘r’&"i!ﬁﬂ'lchl'l-!ﬂ'i?l'iji.fl"llﬂ‘fi'l—llW!’NHf«iuWHT?

= ﬂv = fod ¥ & M ! ' L M v Qs .
qn 303y - ']ﬁi'ﬂﬂh"lJﬂ'}'liJﬂ'J'NWﬁﬁUU']N'IEJﬂ'I'IﬂUBH1105!ﬂ01ﬁ1ui:ﬂu
(A SIMPLE PWM METHOD FOR THREE LEVEL INVERTERS)

3 v ' P v
e. FfTnun : o.a5. ouyI UeeINAEYY, 84 MUY, ISBN 974-638-156-3.

Tneritnusinaniia ninmnhevesdunesmes nusEAy mqhmmnlmmmmwwnmmumw
fmn S nyg wmnm'mmsnm'hl'hmuquusmummn'uwmnuun'lﬂma'lnTnummnnumvumnamrr
Finad lavanduil dnuuzAuvosduesmesawsEAAD  Sanimes 2 nquitvhlnAamnFouinlasves
uwnuu'mmiunnmqmswmnuuﬂﬂummmnmmaumnsn1waq1wﬂuwnmnm 2esmumily luduveu
Wedoufuami3ioiaman wenvinit Fmnfummnneianiurie i dailyiumsainsinedarsg

aﬁmmqrgmwmqﬂnmmm mtm1n'luunaw1ﬁuuun1smmsrhmummmﬂu ellifvannoamammiuiifg

m3 ?I"]W'II Nﬁﬂ'I7')1!‘15’1«'HYI'NYI(]HQmU'JmJﬂ'Iﬂ)jﬂﬂuuﬂﬂ WeIwM Ui uaﬂﬂnmnwmn'lm'lnmmmrouum

5{@

MNIBT ~ Amanssuindy ' - muﬂo'ﬂuian SR o

T s e muﬂovﬁoowm‘mﬂ?nm....m.ﬁ" .
Umsdnm 40 awiledoornndmBnnioy




# #C815747 : MAJOR ELECTRICAL POWER

KEY WORD: Three Level Inverters / Neutral Potential !/ PWM / N’eutral-Pomt-Clampcd (NPC) Inverter
SUTEE RIEWCHAROON : A SIMPLE PWM METHOD FOR THREE LEVEL INVERTERS.
THESIS ADVISOR : DR. SOMBOON SANGWONGWANICH. 84 pp. ISBN 974-638-1563—3.

This thesis presents an operation principle of three level inverters with a simple pulse-width modulation
{PWM) method which is newly developed. This PWM method can be easily applied to control the neutral voltage of the
DC bus in a hysteresis manner. The method developed utilizes an important characteristic of the three level inverter
that there exists two vector groups which cause the deviation of neutral voltage in the opposite direction; and by using
the two vector groups alternately the neutral voltage can be controlled to lie within s tolerance limit. The required control
circuit for the proposcd method is also simple comparcd to other ﬁnethods ~developed in the past. Moreover, thc new
PWM methed can decrease switching losses in power devices owing 1o its simpic switching patterns by which only two

of the three phases are sthched in cach switching pattern. Analytical results concerning the variation of the neutral

voltage are confirmed by the experimental results.
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