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Recommendation of Symmetrization and a Common-Mode Filter for the AC-Line System
of an AC-DC Converter (second half of two parts)

Kenji SATO *

Abstract

The author recently noticed that noise not only contaminates signals, but also heats electronic circuits. This new
viewpoint suggests a reason why lithium-ion batteries of a sophisticated new aircraft, a Boeing 787, encountered
overheating, or caught fire, because conventional electronic circuits could produce enough noise to heat circuit
elements. In order to overcome this issue concerning the DC-line system of the AC-DC converter, it has been practically
and theoretically proven that a symmetric three-line (S3L) circuit with both common- and normal-mode filters is
excellent for noise reduction. On the other hand, the author identified a common-mode noise in addition to the
normal-mode noise at an AC line, several years ago. In order to overcome such problems of an AC-line system as
those of a DC-line system, the author recommends the symmetrization and a common-mode filter for the AC-line
system of an AC-DC converter. This paper describes how both common- and normal-mode noises could heat electronic
circuits based on calculations of three-line circuit theory. Heating occurs along with the coupling of common- and
normal-modes of a propagation wave type and the reflection of both waves at circuit elements, causing complicated
phenomena beyond our understanding based on the conventional circuit theory.
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R R R
(A.2.16n)

eI,
e CE-Y R RY
H’I.
@LDZEMHELT, EHlo/)—<LE—FD
BB 2R LTE )

(A29c) TmRL7kOiC, LZHRDD
(A.2.17) 124§ 2 UFAH T

Pul) = * 0 ) (), ()

:%(Zn!n!*j -Z [ !nf]

n*nl

(A.2.18nl)

(2.1.8) #FIH L T,
HZzZFHELTEI Y.
I,=L=L:LTwn3.

EfloasrsE— FoE
L, (A270) &1

J. Particle Accelerator Society of Japan, Vol. 12, No. 2, 2015 11



ek ik

1

Py (x)=={V * ()1, (x) + V) ()1, * (x)}

4
=144*4
2
(A.2.19¢l)
22T, 219 ZEMALT Ao inikE

NZEHELTEZ). bbBHA, /—<ILE—F
DIEE N L a€ v — FOEMREITOMTH
3.

1

P(x) == * (), )+ 7, ()0, = () 7, % () (x) + P, ()1, * (x)}
1

(Z ¥ 1 =Z 0%, +Z.1.%1,)

4

=B, (x)+ By(x)

(A.2.201)

s x ICIZIERIRICE E 2 2 0 h 5.
7, QL7 ZEAHLT, Ao/ —<LE—
FOEMENZFHELTE I )

()= 17, * 01, ()47, (61, * ()
=-Z,1,*1

2 nr nr
(A.2.18nr)

(2.1.8) #FH L ¢,
NEFELTEI)

HHloasryE—F0E

&hk%ﬁﬁ&mhﬁath&}

=171,
2

(A.1.19¢cr)

ZoRIE, FlIcBE L7 (A1.19c) LR TH

Weo>TC, Eloaery®— FoEWE L4
floaeryE—FOEMWMEN EIFFLL, Py W
=P, (x) BSRALT 5.

22T, QLDZEMALT HHloEi#E
ZEMELTEIZI. bbAA, /—<ILE—FD
LB L as v E— FOEEIORNTH 5.

12 J. Particle Accelerator Society of Japan, Vol. 12, No. 2, 2015
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