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Performance Calculation of a Three-Phase Reaction Motor

with Damper Winding

Kunihiro AMAIKE*, Takayuki MATSUMOTO* and Kazuo TSUBOTI*

(Received September 18, 1968)

The purpose of this study is to confirm, by actual tests, the
accuracy of the theory of performance of a three-phase reaction motor
with damper winding, previously published by one of the authors
(K.A).

The motor under test is a four-pole, three-phase reaction motor,
made by the Fuji Electric Co., Ltd., with the following ratings : 60Hz,
200V, 2kW.

Various machine constants, to be used in the performance calcula-
tions by our theory, are measured.

Then the asynchronous starting performance is calculated by
means of an electronic computer (TOSBAC 3400-30) and the synchro-
nous performance by an ordinary desk machine.

The comparison of the results calculated with those obtained by
actual tests, confirms that our theory is very accurate and is sufficient

for practical use.
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d 251 0.049
q 2.47 0.236

X4 =E4/(v 315)=251](y/ 3 x0.049)=29.6(Q)

X" =E4/(v/ 31g)=247](+/3 x0.236) =6.04(Q)

Xg:1=Xq:'X g1/ X g.'=6.04x15.75/29.6=3.22[ Q]

X 10=(2/8)X 4,=(2/3) x15.75=10.50(Q]

Xqa=(2/3)X ¢.=(2/3) x8.22=2.15(Q)
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Xg1=+/Z7Z —R g =+/2.0417 —0.7830° =1.8848 (Q)

@a’7as=(R 4—2r4) 3= (0.7830 —0.255 X 2) |2
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@aX maa=Xga—(1/6)X 41=10.50— (1/6) x 1.8848
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@’ X g5 =(1/8)X g1 - @aX maa—(1/6x1.8848
+10.186=10.50 Q)
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@q?Xar=agX maa+(1[8)X q; =1.7772+ (1/6) X
2.237=2.15{Q)
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=12.478(Q]
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=5.731 :
B2=32.85
iv) rs2, rp2, Xs2 B&U X2
es’rs:=1/2)(@g’ras +ag’7q28%)
=(1/2)(0.09100+0.932 x 32.85)
=1.5763(Q)
a’vp.=(1/2)(@g’rga—aq*rq:8%)
=—1.4853(Q3
ad2X52:(1/2)<ad2Xdz+a42X4232)
=40.56(Q)
ag?Xp,=(1/2)(ag* X g —aq® X q:8%)
=(1/2)(10.50 —2.15 x 32.85)
=—30.06(Q]
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X 4.=15.75[Q)
7s5:=0.255(Q]
Xp,=6.27(Q)

X 4, =3.22(0)
X 5:=9.490Q)]
Xms=1248(0)

752 =1576(Q) X 5,=40.56[Q)

rp2= —1.485(Q] X ps=—30.06(Q)
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