
Electrical Circuit (2)
Power in Balanced System (week9 class2)

Dr. Akram Al-Mahrouk
Philadelphia University

Dr. Akram Al-Mahrouk



Dr. Akram Al-Mahrouk















𝐼𝑎 =
𝑉𝑎𝑛

𝑍𝐺 + 𝑍𝑇 + 𝑍𝐿
=

120∠30

0.4 + 𝑗0.3 + 0.6 + 𝑗0.7 + 24 + 𝑗19
= 3.75∠ − 8.66

𝑆𝑡𝑜𝑡𝑎𝑙 = 3 ∗ 𝑉𝑎𝑛 ∗ 𝐼𝑎 = 3 ∗ 120∠30 ∗ 3.75∠ − 8.66 = − 1054.2 + 𝑗843.3 = 1350∠37.66 𝑉𝐴

𝑆𝐿 = 3 ∗ 𝑉𝐿 ∗ 𝐼𝑎 = 3 ∗ 99.7 + 𝑗56.89 ∗ 3.75∠8.66 = 1012.5 + 𝑗801.6 𝑉𝐴

𝑉𝐿 = 𝐼𝑎 ∗ 𝑍𝐿 = 3.75∠ − 8.66 ∗ 24 + 𝑗19 = 99.7 + 𝑗56.89 𝑉





𝐼𝑎 =
𝑃1

3 ∗
𝑉𝐿

3
∗ 𝑝𝑓

=
30000

03 ∗
440

3
∗ 0.85

= 46.31





𝐼1 =

𝑉𝐿

3
30 + 𝑗40

= 9.7∠ − 53.13

𝐿𝑜𝑎𝑑1

𝑄2 = 𝑃2 tan 𝑐𝑜𝑠−10.8 = 36 𝐾𝑉𝐴𝑅

𝑆1 = 3 ∗
𝑉𝐿

3
∗ 𝐼1

∗ = 3 ∗
840

3
∗ 9.7∠53.13 = 8467 + 𝑗11289

𝐿𝑜𝑎𝑑2

𝑆2 = 𝑃2 + 𝑗𝑄2 = 48 + 𝑗36 𝐾𝑉𝐴

𝑆𝑡𝑜𝑡𝑎𝑙 = 𝑆1 + 𝑆2 = 8467 + 𝑗11289 + 48000 + 𝑗36000 = 56.47 + 𝑗47.29 𝐾𝑉𝐴

𝑆𝑡𝑜𝑡𝑎𝑙

𝑄∆ =
𝑄𝑌

3
=

47.29 𝐾𝑉𝐴

3
= 𝑗15.76 𝐾𝑉𝐴𝑅

𝑄∆

𝐼@𝑝𝑓=1 =
𝑆𝑡𝑜𝑡𝑎𝑙 − 𝑗47.29

3 ∗
𝑉𝐿

3

=
56470

3 ∗
840

3

= 38.81 𝐴

𝐼@𝑝𝑓=1
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