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ሶ𝑉𝑑
ҧሶ𝐼 = ሶ𝑉𝑑

ሶ𝑉0 − ሶ𝑉𝑑
𝑗𝑋

= ሶ𝑉𝑑
ሶ𝑉0 − ሶ𝑉𝑑

𝑗𝑋
= ሶ𝑉𝑑 ×

𝑉0 − ሶ𝑉𝑑
−𝑗𝑋

= 𝑗
𝑉0 ሶ𝑉𝑑
𝑋

− 𝑗
ሶ𝑉𝑑

2

𝑋

= 𝑗
𝑉0𝑉𝑑
𝑋

e𝑗𝜃𝑑 − 𝑗
ሶ𝑉𝑑

2

𝑋
= 𝑗

𝑉0𝑉𝑑
𝑋

cos 𝜃𝑑 + 𝑗 sin 𝜃𝑑 − 𝑗
ሶ𝑉𝑑

2

𝑋

𝑃 + 𝑗𝑄 = −
𝑉0𝑉𝑑
𝑋

sin 𝜃𝑑 + 𝑗
𝑉0𝑉𝑑
𝑋

cos𝜃𝑑 −
ሶ𝑉𝑑

2

𝑋

→ 𝑃 = −
𝑉0𝑉𝑑
𝑋

sin 𝜃𝑑 → sin 𝜃𝑑 = −
𝑋𝑃

𝑉0𝑉𝑑

𝑋 =
0.8

2
+ 0.2 = 0.6 p. u.

電流𝐼の式を作る

ሶ𝐼 =
ሶ𝑉𝑜 − ሶ𝑉𝑑
𝑗𝑋

𝑗𝑋

𝐼

電力の式を作る
ሶ𝑉𝑑
ҧሶ𝐼 = 𝑃 + 𝑗𝑄（遅れ無効電力が正）

※電流を共役複素数に取る場合、遅れ無効電力が正
電圧を共役複素数に取る場合、進み無効電力が正

sin 𝜃𝑑 = −
𝑋𝑃

𝑉0𝑉𝑑
= −

0.6 × 0.5

1.10 × 1.05
= −0.25974

負荷電力より𝑃 = 0.5 p. u.
(調相設備はアドミタンスのみなので有効電力は0)

送電線のリアクタンス𝑋は
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𝑄 =
𝑉0𝑉𝑑
𝑋

cos 𝜃𝑑 −
ሶ𝑉𝑑

2

𝑋
=
1.10 × 1.05

0.6
cos𝜃𝑑 −

1.052

0.6

𝑄 = 1.925 cos 𝜃𝑑 − 1.8375

𝑃 + 𝑗𝑄 = −
𝑉0𝑉𝑑
𝑋

sin 𝜃𝑑 + 𝑗
𝑉0𝑉𝑑
𝑋

cos𝜃𝑑 −
ሶ𝑉𝑑

2

𝑋

𝑋 = 0.6 p. u. 𝑗𝑋

𝐼

sin 𝜃𝑑 = −0.25974

−𝑗𝑄𝑐

𝑄 = 0.2 − 𝑄𝐶 = 1.925 cos 𝜃𝑑 − 1.8375

𝑄𝐶 = 𝑌𝑑𝑉𝑑
2 = 𝑌𝑑 × 1.052 = 1.1025𝑌𝑑

𝑄𝐶 = 𝑌𝑑𝑉𝑑
2 = 0.2 − 1.925 cos 𝜃𝑑 + 1.8375 →

cos𝜃𝑑 = 1 − sin2 𝜃𝑑 = 1 − −0.25974 2 = 0.96568

𝑌𝑑 = −1.746 cos 𝜃𝑑 + 1.8481

𝑌𝑑 = −1.746 × 0.96568 + 1.8481 = 0.162
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𝜃 = 0 ሶ𝐸𝑟

ሶ𝐼

ሶ𝐸𝑟 = 𝑅 ሶ𝐼 + 𝑗𝑋 ሶ𝐼 + ሶ𝐸𝑠 → ሶ𝐸𝑠 = ሶ𝐸𝑟 − 𝑅 ሶ𝐼 − 𝑗𝑋 ሶ𝐼

−𝑅 ሶ𝐼

−𝑗𝑋 ሶ𝐼ሶ𝐸𝑠
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𝜃 = 0 ሶ𝐸𝑟

ሶ𝐼

−𝑅 ሶ𝐼

−𝑗𝑋 ሶ𝐼ሶ𝐸𝑠

ሶ𝐸𝑠 = ሶ𝐸𝑟 − 𝑅 ሶ𝐼 − 𝑗𝑋 ሶ𝐼 → 𝐸𝑠
2 = 𝐸𝑟 − 𝑅𝐼 2 + 𝑋𝐼 2

𝑃 = 3𝐸𝑟𝐼 → 𝐼 =
𝑃

3𝐸𝑟

𝐸𝑠
2 = 𝐸𝑟 − 𝑅 ×

𝑃

3𝐸𝑟

2

+ 𝑋 ×
𝑃

3𝐸𝑟

2

= 𝐸𝑟
2 −

2𝑅𝑃

3
+

𝑅𝑃

3𝐸𝑟

2

+
𝑋𝑃

3𝐸𝑟

2

→ 𝐸𝑟
2 −

2𝑅𝑃

3
− 𝐸𝑠

2 +
𝑅𝑃

3𝐸𝑟

2

+
𝑋𝑃

3𝐸𝑟

2

= 0

→ 𝐸𝑟
4 −

2𝑅𝑃

3
+ 𝐸𝑠

2 𝐸𝑟
2 +

𝑅𝑃

3

2

+
𝑋𝑃

3

2

= 0

𝐸𝑟
4 −

2 × 3

3
+

6.6

3

2

𝐸𝑟
2 +

3

3

2

+
3 3

3

2

= 0

𝐸𝑟
4 − 16.52𝐸𝑟

2 + 4 = 0

𝐸𝑟
2 = 8.26 ± 8.262 − 4 = 8.26 ± 8.014

𝐸𝑟
2 = 16.274 0.246は不適

𝐸𝑟 = 4.0341 kV

𝑉𝑟 = 3𝐸𝑟 = 3 × 4.0341 = 6.9873 kV
※単位換算
1MW = 1 kV × 1 kV

※解の公式

𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0

𝑥 =
−𝑏 ± 𝑏2 − 4𝑎𝑐

2𝑎

𝑎𝑥2 + 2𝑏′𝑥 + 𝑐 = 0

𝑥 =
−𝑏′ ± 𝑏′2 − 𝑎𝑐

𝑎

𝑎 = 1のとき

𝑥 = −𝑏′ ± 𝑏′2 − 𝑐
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ご聴講ありがとう
ございました！！
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