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Analysis of Abnormal Phenomena in the Sakuma Frequency Converter
of the Electric Power Development Co.

Central Research Laboratory

lkuo YAMADA - Kimiharu OKAMOTO

Numerous abnormal phenomena are involved in high voltage high power frequency converters. Analysis has been made

on are-back short-circuit current and DC excitation of transformer with the Sakuma installation. Tt is learnt that the current referred

to enlarges with the diminution of R/X and of control angle a. It also becomes larger as arc-back producing phase 85 approaches

the spot right after the commutation. By taking R/'X, o and 6 as input and the waveform and magnitude of are-back current

as output, a computing program has been developed. The DC excitation of transformer is considered due to the slip of ripple

current of diffevent frequency systems tied, and to irregularity of contral angles of forward and reverse of the converter. In

the Sakuma installation, the latter predominating and needs its diminution for the prevention of DC exeitation.
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Fig. 2.1 Bridge rectifier circuit.
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Fig. 2.2 Voltage and current during arc-back.
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Fig. 8.11 Current flowing through each
valve windings of converter-transformer.
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Fig. 3.12 Current flowing through each
valve windings of converter-transformer.

"
@ FEAVHSH BRE
tr, tere e i1 EVAIVE DHIETA

B 3. 13 ZEdE ALD (BSOS REN
Fig. 3.13 Current flowing through each
valve windings of converter-transformer.

LA, ZIoC das0 RREEOHEM e L bELTWET &Y,
<0 (BEATWETZ LR FEETS. vow flieownTh ik
5CH D, A« OFREBVIC L HETEBORARE (TR
Off) Tyn VUKD L 5 5.

Iim=20- 22 (rad.)

=gfd.‘%‘% (Beg.] =simissivsisiasiviisn

1 A LT R B AT 0 £ AR (1,=1,200 &) B L 5
ThA L, Wil « OFREAG L BRI KE 2 EOMET
3.14m L 3icind. chpbilllfoRESwy L5el &
5 X BEOBE 20 ACPEE) OB ET A i h.

R 811\

L &t T v

Ll EEIEAA R RS R s A REHED 5 b, WO
1 g 5 < N )17 e VR 8 W o o
LrAESE L - AE I ORI Jod5e A0 5T, IBMT090 (2
LT a L, 1y—n ®ich 1 BolliEmy Lok
EHAELLS.

F R AERR OB R - O OE vedn EiltD 2w
Crshorhd, g oy OREANVICES LD H
ERIGEAE <, ERIRELYIET3zacrifaorEsu
g L LiphiEin bis o Edieh o e,

bV DURICE D tub B2 TR S > RHERE
HRAU=HRER, LA WS TR LI BRI
FRETmoR L oBELRTS. (R 40-9-6 3Fff)

= £ X Wt

(1) HEREHMARES: FREERSE TR, 19
565

(2) C.C. Herskind, A. Schmidt, C. E. Rettig: AIEE Trans.
68, 243 (1949)

(8) I K Dillard, C.J. Baldwin: AIEE Tech. Paper 54-43,
Nov. (1953)

{4) C.C.Herskind, H.L. Kellogg : AIEE Trans. 64, 145~
150 (1950)

(5) Wik EFHEEEEAR 306 (7 28)

(6) ==, WM, ¥ FFEA S (IF 39)

(7) R. Feinberg, W.H. Chen: CIGRE S.C, No. 10 &}
CSC-10-63-8 (1963)

=S Vol 39 « No. 11 - 1965



