v = s
N1798NLLLLATAT19EseTTallefuuy 3 W4 4 d1e

Walinaunundaudasuuvesld

UBANTIR HHUAS

Ewmﬁwuﬁiﬂudouuﬁwmnﬁﬁ'ﬁnmmwﬁnqmﬁmtyﬁmnﬁumamumﬁmﬁm
andrdmngsuiiie anAdriadanssa WA
AUZAAINTINANART P AINTRINMNINENAY

UnsAnw 2549
ISBN 974-14-2580-5

A18NETR9NIaINIalNM NN At



DESIGN AND IMPLEMENTATION OF A 3-PHASE 4-WIRE AC CHOPPER
FOR REPLACEMENT OF AN AUTOTRANSFORMER

Mr.Somchat Mumdang

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering Program in Electrical Engineering
Department of Electrical Engineering
Faculty of Engineering
Chulalongkorn University
Academic Year 2006
ISBN 974-14 -2580-5

Copyright of Chulalongkorn University

430066



nuiwus nsaanuULLATaf1eNasiedratiefuuy 3 wa 4 anenive

2493
Mimaunundisusaunieals

o UHANTIR JHUA

2197137 Arangsulnin

ananseminmm : 8191381 AT.ANUTOL WAIIAN el

o a a

ANEAAINTINANART RNAINTRINMIANENSE aylR WiLAnedwudaiuiidludou

nilraamsAnmaNuangRalE g NmTiugs

W / A <
.................................................. ARLUAAUZAAINTSNARRS

(AARIIRNTE AS. BTN ANTUETAS)

AUENITHNTADLANETUNUT

............................. G...................ﬂsxﬁquns‘mm?

(FRIANGATIANIE AT.ENEUT NAINA)

(@19138] AT IVOYUNA LIANIAR)



ANTIR YUUAW - NMseanUULLAYAINNATeTrelafuuy 3 s 4 ann Weldnaunumiia
utlasnuvuasls (DESIGN AND IMPLEMENTATION OF A 3-PHASE 4-WIRE AC CHOPPER
FOR REPLACEMENT OF AN AUTOTRANSFORMER) &. fitfinun : . AT.ANYTOL UAIDIA
e, 89 wiin. ISBN 974-14-2580-5.

Inenfinufihinaueniseenuuuuezainansasulasdiuinadu-Inaduguumiled Funda
wanedrelules itethunivaummdieulssunesiduuy 3 e Fedemne tnwiinuwn aunadn
uazdenutdng asedsa luefinaunihulasaiauny 3 e 4 ane Feaunsldanlé 1
wauaz 3 artuiasafuwlawlasusels mfﬂﬂnLLumefwmu@uéw?qunﬁ'n'ﬂﬂtﬂmfﬁlﬁ
finnsUfulsaiinisdunlasunsruassuinaadndliinawldlaen et ulna 1432 nsduulany
NPEUSTEMINEIRTULILNEN SufuA U AT an R U RBunsTugTE I E A AT ILIL
NTTRALATULULAY Tudousaanisduasunssuase e rduunuss suiuduntstinuuin
nsfuulaBunssuassniNEIRfINAINasRauefne FuLLLIME ndsouB i a N stieatunsasied
ap1lulesAldasasumsulasfuussiuAufituRaafy ceasedoetlilafuuy 3 wWa 4 aned

waualagninllaireiviananimmaasuanalitiuitseasaiansoniaulaa

MA3TN AANsIN N aeiadalldn.. ... [ 7WMD

#9799 FAanssanin
Un1sAnmn 2549




##477 04814 21 : MAJOR POWER ELECTRONICS
KEY WORD : 3-PHASE 4-WIRE AC CHOPPER/ COMMUTATION

SOMCHAT MUMDANG : DESIGN AND IMPLEMENTATION OF A 3-PHASE 4-WIRE
AC CHOPPER FOR REPLACEMENT OF AN AUTOTRANSFORMER. THESIS
ADVISOR : SOMBOON SANGWONGWANICH, Ph.D., 89 pp. ISBN 974-14-2580-5.

This thesis presents design and implementation of a 3-phase 4-wire AC chopper for
replacement of an 3-phase autotransformer. The advantages of the AC chopper compared
with an autotransformer include decreasing in size and weight, and very simple
maintenance. The structure of the AC chopper proposed is a 3-phase 4-wire type, which can
be used for both 1-phase and 3-phase loads as same as a 3-phase autotransformer.
Improvement of commutation method by using the so-called mixed commutation is also
introduced in the design of the contral circuit, resulting in better commutation safety. This
mixed commutation method allows switching between current and voltage commutations
depending on the signs and magnitudes of the current and voltage signals. The voltage
commutation sequence as well as the clamping circuit for protection of over voltage are the
same as those of the matrix converter topology. The experimental results of the 3.3 kVA 3-

phase 4-wire AC chopper are presented to verify the feasibility of the circuit.

Department : Electrical Engineering Student's Signature... L8272 AL2TQ. .

Field of Study : Electrical Engineering Advisor's Signature....w

Academic Year : 2006
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