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On the Self-Excited Induction Generator as Electric
Source in Ships—I.
—TIts Characteristics and Increased Use in Light-Boats
of Purse Seining—
by
Chitoshi ToGAwWA

There has recently been a tendency that, as electric source in fishing boats, alternating
current generators replace direct current machines, and particularly for fish-gathering lamps
in purse seining, preference is given to capacitive self-excited induction generators which,
with different exciting systems, show characteristics similar to direct current shunt, com-

pound or series generators.

The reason for the increased use is, in the author’s opinion, that induction generators,
though unstable for inductive load and rush current, are smaller in size and weight, less
expensive, easier to handle, and more durable than any other kind of generators. They are
most useful in cases where, as in fishing boats, small capacity and independent source work
well and where, as used for fish-gathering lamps, load is non-inductive and frequency has
little to do with the load.

The tendency of increased use of induction generators is shown by the results of investi-
gation which the author made of the purse seiners. In 1963 fifty-eight light-boats (24.7 %) of
235 belonging to the Japan Ocean Purse Seine Fishery Association and in 1964 as many
as thirty-five boats (68.7%) of fifty-one belonging to the San-in Purse Seine Fishery As-

sociation had induction generators.
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No-load terminal voltage and frequency characteristics of machine of Fig. 5

Capacitance was varied as follows :
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Frequency was varied as follows :

Curve Cycles per second
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No-load terminal voltage and condenser current characteristics of machine of Fig. §
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Fig. 8. No-load condenser capacity and frequency characteristics of machine of Fig. §

Terminal voltage was varied as follows :
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Fig. 9. |leaping of voltage: Voltage is suddenly built up when revolution comes up to
Ni and rises as revolution increases; drops as revolution decreases and is

lost when revolution comes down to N3 and less.
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Capacitance C was varied as follows:
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Capacitance C and C" were fixed at 50 and 40 microfarads

respectively; frequency was varied as follows:
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Capacitance C’ was fixed at 40 microfarads; frequency was varied as foliows:
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Table 1. Comparison of lengths and diameters of various generators(1800 rpm, 100V).

Output power 7.5 kW 10 kW 15 kW
Kind of generator L D L D L D
Induction generator 535 310 555 350 615 350
Synchroncus generator 680 460 730 460 750 540
Direct current generator 705 530 790 570 850 790

L : Length from bearing to shaft end (mm)
D : Diameter of yoke (mm)
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Table 2. Generators set in light-boats belonging to the Japan Ocean Purse
Seine Fishery Association (J.O.P.S.F.A.) and the San-in Purse
Seine Fishery Association (S.P.S.F.A.) .

Area ngugt:etg Induction Synchronous Direct current
investi;ated generator generator generator
J.O.P.S.F.A.
(as of July, 1963)
Fukuoka 12 2 3 7
Narao 70 6 19 45
Tkezuki 83 35 19 29
Nagasaki 29 5 0 : 24
Shimonoseki 41 10 9 22
Total 235 58 50 127
(24.7%) (21.3%) (54.0%)
S.P.S.F.A. -
51 35 0 16
(as of Sept.,1964) (68.79) (31.39))
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Table 3. Fishing units equipped with various combinations of three kinds of

generators for fish-gathering lamps.

Combination of geherators *
Area Total
I I1+8 I1+D S S+D D
J.O.P.S.F.A.
(as of July, 1963)
Fukuoka — 1 — 1 1 2 5
Narao — — 5 3 8 9 25
Tkezuki 10 1 9 1 11 — 32
Nagasaki 1 — 1 — — 9 11
Shimonoseki 2 — 3 — 5 5 15
13 2 18 5 25 25
Total
33 (37.5%) 55 (62.5%) 88
9 0 5 0 0 3
S.P.S.F.A.
(as of Sept., 1964) 14 (82.4%) 3 (17.6%) 17

*The symbo I denotes a unit equipped with induction generators only; I+S, induction
and synchronous generators; I-+D, induction and direct current generators; S, synch-
ronous generators only; S+D, synchronous and direct current generators; D, direct

current generators only.

#

Tl

EBEWC L ACHRGEERENRT, PREROBERTRC X v EESE, WS D INESHUORE
RERTEOTHHH, REELTEBELEA, FHEAMN, WAEMC X 2 HEETRLE, AEICNE, BT
SEERRE, AL B4, ARELHMAITHRHR STk D, KERMORLBEIVN, SRITOMm
SEFE, FERERR AT oS ERTIE, VY, BE, BE fEERT, B, BWES. B
EESEDENABABCRET S L 0T, ERTARTREREEENTTRC, *OBERIELIF 38 4
@Bﬁﬁﬁﬁﬁméﬁ%ﬂﬁﬁjmﬂ%,%ﬁ%EQM@ﬁﬁ@éWEﬂ%f,%J%T,%E%%%ﬁ
LUFEREN>DH D, KEMKHER: LTHEYERELEL L),

— 30 —



JAAER L Lo aURFERERC OV T—] 31
vl G|

BE, BEEEEROBEEOEZE L LUK, EHBEOITIRICKT 2 ERECOWCTHRE L, HEFH
BT, INBEIRERITARERE L TEYERL B 52y, ARl Lo L4 MERrH Y,
T ORI L OCBEOHBFEIC W TEH L OWBLDELTHLO0TH) , ARGk hi#RE s LT,
&% EIROBIHIC O THER, HEBELTTEWEBIPITHY, RFOEHER, HIEY B T2
KETH 5B,

%o, ERERRCK LT, BEREB LEEAFIYNER YR GRBAETRTELAEN
FFES TR BRES#E, BRERAEERENEC W THZEZ B IoARER R, TEEEHR,
FRATEIC OV CHEB N A B LB REEE AR CICEAER, ARG S s L O
FEAAEEERA S S0 LERL 2B RT 2L O TH D,

2 £ X M

rEHE - L2 EE, 1956 0 HEBEEORKMECET AU, BIEMATR, 6 (19
KEFE— « NSE—HS, 1949 : B/ IEERERMCOWT, BHRERE, 133 & (35)

BasseT, E. D. and F. M. PoTTER, 1935: Capacitive Excitation for Induction Gener-
ator. E. E., May (540)



