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×R0６ 問２

𝑃0 = 𝑔0𝑉1𝑛
2 → 𝑔0 =

𝑃0

𝑉1𝑛
2 =

200

20002
=
2 × 102

4 × 106
= 0.5 × 10−4 = 0.05 mS

無負荷試験より

𝐼0

𝑃0

𝐼0 = 𝑌𝑉1𝑛 → 𝑌 =
𝐼0
𝑉𝑖𝑛

=
0.26

2000
= 0.13 mS

𝑏0 = 𝑌2 − 𝑔0
2 = 0.132 − 0.052 = 0.12 mS

短絡試験より
𝑃𝑠 = 𝑅𝐼1𝑠

2 → 𝑅 =
𝑃0

𝐼1𝑠
2 =

400

52
=
400

25
= 16 Ω

𝑉1𝑠 = 𝑍𝐼1𝑠 → 𝑍 =
𝑉1𝑠
𝐼𝑖𝑛

=
100

5
= 20 Ω

𝑋 = 𝑍2 − 𝑅2 = 202 − 162 = 12 Ω

𝑔0 = 0.05 mS
𝑏0 = 0.12 mS
𝑅 = 16 Ω
𝑋 = 12 Ω

𝑝 =
𝑅𝑆𝑛

𝑉𝑛
2 × 100 =

16 × 10 × 103

20002
× 100 = 4%

𝑞 =
𝑋𝑆𝑛

𝑉𝑛
2 × 100 =

12 × 10 × 103

20002
× 100 = 3%

𝐼1𝑠

𝑃𝑠
𝑉1𝑠

𝑉1𝑛

無負荷試験

短絡試験
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𝑔0 = 0.05 mS
𝑏0 = 0.12 mS
𝑅 = 16 Ω
𝑋 = 12 Ω

𝑝 =
𝑅𝑆𝑛

𝑉𝑛
2 × 100 =

16 × 10 × 103

20002
× 100 = 4%

𝑞 =
𝑋𝑆𝑛

𝑉𝑛
2 × 100 =

12 × 10 × 103

20002
× 100 = 3%
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𝐼0
𝐼1𝑠

𝑃0

𝑃𝑠

𝑔0 = 0.05 mS
𝑏0 = 0.12 mS
𝑅 = 16 Ω
𝑋 = 12 Ω

cos𝜃 = 0.8 → sin 𝜃 = 1 − cos2 𝜃 = 1 − 0.82 = 0.6

𝜀 = 𝑝 cos 𝜃 + 𝑞 sin 𝜃 = 4 × 0.8 + 3 × 0.6 = 3.2 + 1.8 = 5.0 %

𝑝′ =
𝑅 0.5𝑆𝑛

𝑉𝑛
2 × 100 = 0.5𝑝 = 2 %

𝑞′ =
𝑋 0.5𝑆𝑛

𝑉𝑛
2 × 100 = 0.5𝑞 = 1.5 %

𝜀′ = 𝑝′ cos 𝜃 + 𝑞′ sin 𝜃 = 2 × 0.8 + 1.5 × 0.6 = 1.6 + 0.9 = 2.5 %

𝑝 =
𝑅𝑆𝑛

𝑉𝑛
2 × 100 =

16 × 10 × 103

20002
× 100 = 4%

𝑞 =
𝑋𝑆𝑛

𝑉𝑛
2 × 100 =

12 × 10 × 103

20002
× 100 = 3%
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%𝑟 =
𝑟𝑆𝑛

𝑉𝑛
2 × 100 =

𝑟𝑆𝑛

𝑉𝑛
2 ×

𝐼𝑛
2

𝐼𝑛
2 × 100 =

𝑟𝐼𝑛
2𝑆𝑛

𝑉𝑛
2𝐼𝑛

2 × 100 =
𝑃1𝑠𝑆𝑛

𝑆𝑛
2 × 100

=
𝑃1𝑠
𝑆𝑛

× 100 =
1.5

200
× 100 = 0.75 %

%𝑥 = %𝑧2 −%𝑟2 = 4.52 − 0.752 = 4.4371 ∼ 4.44 %

%𝑧 =
𝑧𝑆𝑛

𝑉𝑛
2 × 100 → 𝑧 =

%𝑧

100
×
𝑉𝑛
2

𝑆𝑛
=

4.5

100
×

110002

200 × 103
= 27.225

𝑧 = 27.2 Ω

%𝑧 ∶ %𝑟 ∶ %𝑥 = 4.5 ∶ 0. 75 ∶ 4.44

𝑟 =
0.75

4.5
𝑧 =

0.75

4.5
× 27.225 = 4.5375 ∼ 4.54 Ω

𝑥 =
4.437

4.5
𝑧 =

4.437

4.5
× 27.225 = 26.844 ∼ 26.8 Ω

%𝑧 ∶ %𝑟 ∶ %𝑥 = 𝑧
𝑆𝑛

𝑉𝑛
2 : 𝑟

𝑆𝑛

𝑉𝑛
2 : 𝑥

𝑆𝑛

𝑉𝑛
2 = 𝑧 ∶ 𝑟 ∶ 𝑥

𝑧 ∶ 𝑟 ∶ 𝑥 = 4.5 ∶ 0. 75 ∶ 4.44
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%𝑟 =
𝑟𝑆𝑛

𝑉𝑛
2 × 100 =

𝑟𝑆𝑛

𝑉𝑛
2 ×

𝐼𝑛
2

𝐼𝑛
2 × 100 =

𝑟𝐼𝑛
2𝑆𝑛

𝑉𝑛
2𝐼𝑛

2 × 100 =
𝑃1𝑠𝑆𝑛

𝑆𝑛
2 × 100

=
𝑃1𝑠
𝑆𝑛

× 100 =
1.5

200
× 100 = 0.75 %

%𝑥 = %𝑧2 −%𝑟2 = 4.52 − 0.752 = 4.4371 ∼ 4.44 %

%𝑧 =
𝑧𝑆𝑛

𝑉𝑛
2 × 100 → 𝑧 =

%𝑧

100
×
𝑉𝑛
2

𝑆𝑛
=

4.5

100
×

110002

200 × 103
= 27.225

𝑧 = 27.2 Ω

%𝑧 ∶ %𝑟 ∶ %𝑥 = 4.5 ∶ 0. 74 ∶ 4.44

𝑟 =
0.74

4.5
𝑧 =

0.74

4.5
× 27.225 = 4.5375 ∼ 4.54 Ω

𝑥 =
4.44

4.5
𝑧 =

4.437

4.5
× 27.225 = 26.844 ∼ 26.8 Ω

%𝑧 ∶ %𝑟 ∶ %𝑥 = 𝑧
𝑆𝑛

𝑉𝑛
2 : 𝑟

𝑆𝑛

𝑉𝑛
2 : 𝑥

𝑆𝑛

𝑉𝑛
2 = 𝑧 ∶ 𝑟 ∶ 𝑥

𝑧 ∶ 𝑟 ∶ 𝑥 = 4.5 ∶ 0. 74 ∶ 4.44

𝑎 =
11000

440
= 25 𝐼1 =

1

𝑎
𝐼2 =

1

25
× 400 = 16 A

𝑆 = 𝐼1𝑉1 = 11000 × 16 = 176000 V ⋅ A

𝑝 = 𝑟𝐼1
2 = 4.5375 × 162 = 1161.6 W

𝑞 = 𝑥𝐼1
2 = 26.844 × 162 = 6872.1 var

𝑆 = 𝑝2 + 𝑞 + 𝑄𝐿
2 → 𝑄𝐿 = 𝑆2 − 𝑝2 − 𝑞 = 1760002 − 1161.62 − 6872.1

𝑄𝐿 = 169,124 ∼ 169 kvar 𝑉2 =
𝑄𝐿
𝐼2

=
169,124

400
= 422.81 ∼ 423 V
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𝑊𝑖 = 𝑉1𝑛𝐼10 cos 𝜃 = 6600 × 0.173 × 0.35 = 399.63 ∼ 400 W

𝑊𝑐 = 𝑟1 + 𝑟2
′ 𝐼1𝑛

2 = 2.72 × 15.1522 = 624.47 ∼ 624W

𝐼1𝑛 =
𝑆𝑛
𝑉1𝑛

=
100 × 103

6600
= 15.152 A

𝑥2𝑊𝑐 = 𝑊𝑖 → 𝑥 =
𝑊𝑖

𝑊𝑐
=

399.63

624.47
= 0.79997 ∼ 80.0 %

𝜂 =
𝑥𝑆 cos 𝜃

𝑥𝑆 cos 𝜃 +𝑊𝑖 + 𝑥2𝑊𝑐

=
0.3 × 100 × 103 × 0.6

0.3 × 100 × 103 × 0.6 + 399.63 + 0.32 × 624.47
= 0.9753

𝜂 ∼ 97.5 %

𝜂 =
𝑥𝑆 cos𝜃

𝑥𝑆 cos 𝜃 + 2𝑊𝑖

=
0.8 × 100 × 103

0.8 × 100 × 103 + 2 × 399.63
= 0.9901

𝜂 ∼ 99.0 %
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𝑎 = 4
𝑉1𝑎𝑏
′ =

1

𝑎
𝑉1𝑎𝑏 =

1

4
× 400 = 100 V

巻数比

𝐼1𝑎
′ = 𝑎𝐼1𝑎 = 4 × 30 = 120 A

𝑥1
′ =

1

𝑎2
𝑥1 =

1

42
× 0.64 = 0.04 Ω 𝑋′ = 𝑥1

′ + 𝑥2 = 0.04 + 0.21 = 0.25 Ω
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ご聴講ありがとう
ございました！！
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