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Exercice 1 

1)  
𝐼𝑎̅ =

𝑉𝑎̅

𝑍𝑒𝑞
 𝑍𝐿 = 𝑗3 Ω    𝑅1 = 18 Ω  𝑅2 = 12 Ω 

𝑉𝑎̅ =
346

√3
∠0° 𝑉 = 199,76∠0° 𝑉 

𝑍𝑒𝑞 = 𝑍𝐿 + (𝑅2 ∥
𝑅1

3
) = 𝑗3 +

(12) (
18
3 )

12 +
18
3

= 4 + 𝑗3

= 5∠36,87° Ω 

𝐼𝑎̅ =
199,76∠0°

5∠36,87°
= 39,95∠ − 36,87° 𝐴 

 
Schéma monophasé équivalent 

2)  𝑆̅ = 3𝑉𝑎̅𝐼𝑎̅
∗

= 3 × 199,76 × (39,95∠ − 36,87°)∗ = 23942∠36,87° = 19154 + 𝑗14365 𝑉𝐴 

donc    𝑃 = 19154 𝑊    𝑒𝑡     𝑄 = 14365 𝑉𝐴𝑟 

3)   𝑉𝑐ℎ
̅̅ ̅̅ = 𝑉𝑎̅ − 𝑍𝐿𝐼𝑎̅ = 199,76 − (𝑗3)(39,95∠ − 36,87°) = 159,81∠ − 36,87° 𝑉 

donc    𝑈𝑐ℎ = 𝑉𝑐ℎ√3 = 159,81√3 = 276,8 𝑉 

Exercice 2 

1) 𝑍 = 𝑧𝑙 = (0,1 + 𝑗0,5) × 100 = 10 + 𝑗50 = 51∠78,69° Ω 

             𝑌 = 𝑦𝑙 = 𝑗6. 10−6 × 100 = 𝑗0,6 × 10−3 𝑆 

𝐴 = 1 +
𝑌𝑍

2
= 1 +

𝑗0,6 × 10−3(10 + 𝑗50)

2
= 0,985 + 𝑗3. 10−3 = 0,985∠0,17° 

                  B = Z = 51∠78,69° Ω 
2) 

𝑉̅𝑅 =
𝑈𝑅

√3
=

132

√3
= 76,2∠0° 𝑘𝑉 

𝐼𝑅 =
𝑆𝑅

√3𝑈𝑅

=
125. 106

√3 × 132. 103
= 546,7 𝐴 

arccos(0,9) = 25,84° →    𝐼𝑅̅ = 546,7∠ − 25,84° 𝐴 

𝑉𝑠̅ = 𝐴. 𝑉𝑅
̅̅ ̅ + 𝐵. 𝐼𝑅̅ = (0,985∠0,17°)(76,2∠0°) + (51∠78,69°)(546,7 × 10−3∠ − 25,84°)

= 91,9 + 𝑗22,45 = 94,6∠13,73° 𝑘𝑉 

                𝑈𝑠 = √3𝑉𝑠 = √3. 94,6 = 163,8 𝑘𝑉 

3) 

𝑉𝑅0 =
𝑉𝑆

|𝐴|
=

94.6

0.985
= 96.04 𝑘𝑉 

𝑅𝑉 =
𝑉𝑅0 − 𝑉𝑅

𝑉𝑅
=

96.04 − 76,2

76,2
= 0.26 = 26% 

ou 
𝑅𝑉 =

𝑉𝑆 − |𝐴|𝑉𝑅

|𝐴|𝑉𝑅
× 100 =

94,6 − 0.985 × 76,2

0.985 × 76,2
× 100 = 26% 
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Exercice 3 

    1) 

 

2)   𝑆𝑀 = √3𝑈𝐼𝑀 = √3 × 5500 × 120 = 1143,2 𝑘𝑉𝐴 

   𝑃𝑀 =  𝑆𝑀. 𝑐𝑜𝑠𝜑𝑀 = 1143,2 × 0,85 = 971,7 𝑘𝑊 

   𝑄𝑀 =  𝑆𝑀. 𝑠𝑖𝑛𝜑𝑀 = 1143,2 × sin (arccos(0,85)) = 602,2 𝑘𝑉𝐴𝑟 

3) 

 

4) 𝑄𝐿 = 𝑄𝑀 − 𝑄𝐶  

= 602,2 − 320 = 282,2 𝑘𝑉𝐴𝑟 

5)    𝑃𝐿 = 𝑃𝑀 

       𝑆𝐿 = √𝑃𝐿
2 + 𝑄𝐿

2 = √971,72 + 282,22 

= 1011,8 𝑘𝑉𝐴 

𝑐𝑜𝑠𝜑 =
𝑃𝐿

𝑆𝐿
=

971,7

1011,8
= 0,96 

𝐼 =
𝑆𝐿

√3𝑈
=

1011,8. 103

√3 × 5500
= 106,2 𝐴 

 

 


