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×R01 問1

𝑁𝑠 =
120𝑓

𝑝
=
120 × 50

4
= 1500 min−1

𝑠 =
𝑁𝑠 −𝑁

𝑁𝑠
=
1500 − 1440

1500
= 0.04 → 4%

𝑓′ = 𝑠𝑓 = 0.04 × 50 = 2 Hz

𝑇 =
𝑃𝑚
𝜔

=
𝑃𝑚

2𝜋
𝑁
60

=
5000

2𝜋
1440
60

= 33.174 ∼ 33.2 N ⋅ m

𝑃𝑐2 ∶ 𝑃𝑚 = 𝑠 ∶ 1 − 𝑠 → 𝑃𝑐2 =
𝑠

1 − 𝑠
𝑃𝑚 =

0.04

1 − 0.04
× 5000

𝑃𝑐2 = 208.33 W

𝑟1
𝑟2
′ =

𝑟1𝐼
2

𝑟2
′𝐼2

=
𝑃𝑐1
𝑃𝑐2

=
2

5
→ 𝑃𝑐1 =

2

5
𝑃𝑐2 =

2

5
× 208.33 = 83.332 W

𝜂 =
𝑃𝑚

𝑃𝑚 + 𝑃𝑐1 + 𝑃𝑐2 + 𝑃𝑖
=

5000

5000 + 83.332 + 208.33 + 180
= 0.91380 ∼ 91.4 %
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𝑁𝑠 =
120𝑓

𝑝
=
120 × 50

4
= 1500 min−1

𝑠 =
𝑁𝑠 −𝑁

𝑁𝑠
=
1500 − 1455

1500
= 0.03 → 3%

𝑟1 𝑥1

ሶ𝐼2
′

𝑟2
′ 𝑥2

′

1 − 𝑠

𝑠
𝑟2
′

𝑏0𝑔0

励磁回路 固定子
（一次回路）

回転子
（二次回路）

ሶ𝑉1 =
𝑉

3

𝑃𝑐1 𝑃𝑐2

𝑃𝑚
𝑃𝑖

𝑃2

𝑟2
′

𝑠

ሶ𝐼0 = ሶ𝑦0𝑉1 = 0.05 − 𝑗0.1 ⋅
𝑉

3
= 0.05 − 𝑗0.1 ⋅

200

3
= 5.7735 − 𝑗11.547 ∼ 5.77 − 𝑗11.5 A

ሶ𝐼0

ሶ𝐼2
′ =

1

𝑟1 +
𝑟2
′

𝑠
+ 𝑗 𝑥1 + 𝑥2

′
⋅
𝑉

3
=

1

0.1 +
0.15
0.03

+ 𝑗 0.3 + 0.5
⋅
200

3

=
1

5.1 + 𝑗0.8
⋅
200

3
=

5.1 − 𝑗0.8

5.12 + 0.82
⋅
200

3
= 22.097 − 𝑗3.4663

∼ 22.1 − 𝑗3.47 A

𝑃𝐶 = 3 𝑟1 + 𝑟2
′ 𝐼2

2 = 3 0.1 + 0.15 22.12 + 3.472

= 375.34 ∼ 375 W

ሶ𝐼1
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𝑁𝑠 = 1500 min−1 𝑠 = 0.03

𝑟1 𝑥1

ሶ𝐼2
′

𝑟2
′ 𝑥2

′

1 − 𝑠

𝑠
𝑟2
′

𝑏0𝑔0

励磁回路 固定子
（一次回路）

回転子
（二次回路）

ሶ𝑉1 =
𝑉

3

𝑃𝑐1 𝑃𝑐2

𝑃𝑚
𝑃𝑖

𝑃2

𝑟2
′

𝑠

ሶ𝐼0 = 5.7735 − 𝑗11.547 A

ሶ𝐼0

ሶ𝐼2
′ = 22.097 − 𝑗3.4663 A

𝑃𝐶 = 375.34 W

ሶ𝐼1
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𝑁𝑠 = 1500 min−1 𝑠 = 0.03

𝑟1 𝑥1

ሶ𝐼2
′

𝑟2
′ 𝑥2

′

1 − 𝑠

𝑠
𝑟2
′

𝑏0𝑔0

励磁回路 固定子
（一次回路）

回転子
（二次回路）

ሶ𝑉1 =
𝑉

3

𝑃𝑐1 𝑃𝑐2

𝑃𝑚
𝑃𝑖

𝑃2

𝑟2
′

𝑠

ሶ𝐼0 = 5.7735 − 𝑗11.547 A

ሶ𝐼0

ሶ𝐼2
′ = 22.097 − 𝑗3.4663 A

𝑃𝐶 = 375.34 W

ሶ𝐼1

ሶ𝐼1 = ሶ𝐼0 + ሶ𝐼2
′ = 5.7735 − 𝑗11.547 + 22.097 − 𝑗3.4663

= 27.871 − 𝑗15.013 A

𝐼1 = 27.8712 + 15.0132 = 31.657 ∼ 31.7 A

入力電圧 ሶ𝑉1と入力電流 ሶ𝐼1の力率角𝜃からcos 𝜃を求めればよい

ሶ𝐼1 = 27.871 − 𝑗15.013 A

ሶ𝑉1 =
200

3
V

𝜃 cos𝜃 =
𝑅𝑒 ሶ𝐼1
𝐼1

=
𝑅𝑒 27.871 − 𝑗15.013

27.8712 + 15.0132
=
27.871

31.657
= 0.8804 → 88.0%
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ሶ𝐼1 =
1

𝑟1 +
𝑟2
′

𝑠
+ 𝑗𝑥

𝑉1 → 𝐼1 =
1

𝑟1 +
𝑟2
′

𝑠

2

+ 𝑥2

𝑉1

励磁コンダクタンスと励磁サセプタンスは無視できるので、

𝑃0 = 3
1 − 𝑠

𝑠
𝑟2
′𝐼1
2 = 3

1 − 𝑠

𝑠
𝑟2
′

1

𝑟1 +
𝑟2
′

𝑠

2

+ 𝑥2

𝑉1

2

𝑃0 = 3
1 − 𝑠

𝑠
𝑟2
′

𝑉1
2

𝑟1 +
𝑟2
′

𝑠

2

+ 𝑥2

𝑁𝑠 =
120𝑓

𝑝′
=
120𝑓

2𝑝
𝜔𝑠 = 2𝜋

𝑁𝑠
60

= 2𝜋
1

60

120𝑓

2𝑝
=
2𝜋𝑓

𝑝

𝑇 =
𝑃2
𝜔𝑠

=
1

2𝜋𝑓
𝑝

⋅ 3
𝑟2
′

𝑠

𝑉1
2

𝑟1 +
𝑟2
′

𝑠

2

+ 𝑥2
=

3𝑝

2𝜋𝑓
⋅
𝑟2
′

𝑠

𝑉1
2

𝑟1 +
𝑟2
′

𝑠

2

+ 𝑥2

𝑃2 = 3
𝑟2
′

𝑠
𝐼1
2 = 3

𝑟2
′

𝑠

1

𝑟1 +
𝑟2
′

𝑠

2

+ 𝑥2

𝑉1

2

= 3
𝑟2
′

𝑠

𝑉1
2

𝑟1 +
𝑟2
′

𝑠

2

+ 𝑥2



Copy right © 株式会社資格センター電気事業部e-DEN & 電験どうでしょう 10

×R03 問1

𝑇 =
3𝑝

2𝜋𝑓
⋅
𝑟2
′

𝑠

𝑉1
2

𝑟1 +
𝑟2
′

𝑠

2

+ 𝑥2
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𝑇 =
3𝑝

2𝜋𝑓
⋅
𝑟2
′

𝑠

𝑉1
2

𝑟1 +
𝑟2
′

𝑠

2

+ 𝑥2
=

3𝑝

2𝜋𝑓
⋅
𝑟2
′𝑉1

2

𝑠

1

𝑟1
2 + 2

𝑟1𝑟2
′

𝑠
+
𝑟2
′2

𝑠2
+ 𝑥2

=
3𝑝𝑟2

′𝑉1
2

2𝜋𝑓

1

𝑟1
2 + 𝑥2 𝑠 + 2𝑟1𝑟2

′ +
𝑟2
′2

𝑠
分母が最小になる𝑠が分かればいい
→分母の微分が0になる𝑠を求める

d

d𝑠
𝑟1
2 + 𝑥2 𝑠 + 2𝑟1𝑟2

′ +
𝑟2
′2

𝑠
= 𝑟1

2 + 𝑥2 −
𝑟2
′2

𝑠2
= 0

→
𝑟2
′2

𝑠2
= 𝑟1

2 + 𝑥2 → 𝑠𝑚 =
𝑟2
′

𝑟1
2 + 𝑥2

𝑇𝑚 =
3𝑝𝑟2

′𝑉1
2

2𝜋𝑓

1

𝑟1
2 + 𝑥2

𝑟2
′

𝑟1
2 + 𝑥2

+ 2𝑟1𝑟2
′ +

𝑟2
′2

𝑟2
′

𝑟1
2 + 𝑥2

=
3𝑝𝑟2

′𝑉1
2

2𝜋𝑓

1

𝑟2
′ 𝑟1

2 + 𝑥2 + 2𝑟1𝑟2
′ + 𝑟2

′ 𝑟1
2 + 𝑥2

=
3𝑝𝑉1

2

4𝜋𝑓

1

𝑟1 + 𝑟1
2 + 𝑥2
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ご聴講ありがとう
ございました！！
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