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Full Scale Test of an Qil-Filled Pressure Compensated AC Motor
for a 2,000 m Deep Submergence Research Vehicle

Umon Hagiwara** , Sango Tokunaga**, Katsumi Tsushima** 5
Takehiko Kurokawa*® | Hideyuki Tsuruno*®

In a 2,000 m Deep Submergence Research Vehicle (DSV-2K), oil-filled
pressure compensated AC motors driven by DC-AC inverters are to be
installed in order to lessen the size and the weight. This was determined after
investigation and evaluation of the merits and demerits df every type of
motor. |

Because the environment of the ocean bottom at a depth of 2,000 m is
quite different from the normal environment for motors, in addition to the
fact that the electricity is a non-sinusoidal wave since it is delivered from a
DC-AC inverter, motors should be designed and manufactured to include the
inverter system with special consideration for elec'tricity and mechanism.

Therefore, in this study the oil-filled pressure compensated AC motor
was manufactured with the same specifications as the main propulsion motor.
Under the conditions of high pressure and normal pressure many types of
tests were carried out.

Data for design and manufacture; efficiency seal mechanism, and pres-
sure compensation mechanism were obtained from these tests.

U SRR S SR ED

¥2 ZHE T EKRA AL F ST

*3 S BEHIRR 2R RIFEERT

*4  Deep Sea Technology Department

*5 Kobe Shipyard & Engine Works, Mitsubishi Heavy Industries, Ltd.
*¢  Nagasaki Works, Mitsubishi Corporation

39



1. ¥ 2 » =

BT, BENFEEN vy 42—, BRd o 2000
mEAGEEMR (LIF “BAR &0H) OHEES
AN, SEARDBEEZRETTFMEL, /24
KELUTNEBEBILAER DB, 4 V23— 44
mEREL, MEOFERERRESHKAFFBTSC
EELTWAR, T1ibb, BARKBOBEHEIL/NE
REBIUEBWNRTH S EREIC, KEKBTIR
MANICEESELE W T L ED 8, BHE#EAKE
TOMEE, REEE, SERAEENERINS,

NS DERAETI20, BAMOEEEI,
BEVBBETA V7 VY ABERELHEBE R
N FEEHEEEZRA L. LrL, 2000m
DEMEIZEE OBEHEOERREICHS, 24 F%
HBETHAICE, T1BENA V//N—2TH3
tedy, BIEMBEZE TN ED 2 BICDHNT,
B, BEMICKINIEERZH - TRETT 54
ENH 5o

CDRFFEOZUHAEAL, EAKTLOD
TN EBEHEOKRET, BIEABHE L, FHE
BEHBREIE—OEFEOEHE 1 ELHIEL, &
ETBICBEETICEY 5 EBHABREZTV, 2
DICE, v— B, SEBBEORMEDOHERTS
K, RETBLUMIELDTF — 2 %87,

B, KARICH2D, " BAKAEMBERFAR
&” DEERAMOOBMUNIECHE, CEELBD
n, BLABERTHRETH S

2. EIEBOHME
2 .1 HIEBDOEE
BKMICERINA2ESEIZ, THER 1A,
HEHERZ2 R BKEYF7HLE, BXUHE
ERY7H1EBDIHOAETH 5, AIFHE LT,
BENIKREbEETHIRAE L, o MAE
OB BIE, FHEREHRARE L1,
BEHROEELE 1, 0B ELX1
T |
2 .2 EBBLDIEK
BEEBIUTELEZ/NEL TS5, BBHKIZ,
ERAEEE 3060 rom (FAREE 105 Hz | 4
KR) oBREEERE L, BEREFRIC K S RE
BAENB LY, 7Ye5ONERER 170 rpm
»Brc e LT, |
HEEERE HFNiIck 2EERIL, ANhEhEHh

40

IR IR MQ)

®1 A FEH KO &

Specifications of the motor
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Type Oil-filled 3-phase induction motor
N
Rating output 4 kW
E B ® K
Rating volt AC 34,5V
ﬁ! *T‘% Eﬂ ﬁ ﬁ : 105 Hz
Rating freq.
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Pole
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Rating revolution S060 e
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Insulation
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Bearing Roller bearing
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Mechanical loss of the motor
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Properties of filling oil
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specific gravity 08684
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Transition of insulation resistance of coil
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Insulation resistance of coil under cycle pressure
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Characteristic of the motor (Rating load)
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