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𝐼1 ⃗⃗⃗⃗    𝐼2⃗⃗⃗     𝐼3⃗⃗⃗       

𝐼𝑑  ⃗⃗⃗⃗    𝐼𝑖⃗⃗    𝐼𝑜⃗⃗⃗       

[

𝐼1⃗⃗  

𝐼2⃗⃗⃗  

𝐼3⃗⃗⃗  

] = [
1 1 1
1 𝛼2 𝛼
1 𝛼 𝛼2

] [

𝐼𝑜⃗⃗⃗  

𝐼𝑑⃗⃗  ⃗

𝐼𝑖⃗⃗ 

]

[
1 1 1
1 𝛼2 𝛼
1 𝛼 𝛼2

]

α α

𝛼 = −
1

2
+ 𝑗

√3

2
= 𝑒𝑗

2
3
𝜋

𝛼2 = −
1

2
− 𝑗

√3

2
= 𝑒−𝑗

2
3
𝜋

α α

[

𝐼𝑜⃗⃗⃗  

𝐼𝑑⃗⃗  ⃗

𝐼𝑖⃗⃗ 

] =
1

3
[
1 1 1
1 𝛼 𝛼2

1 𝛼2 𝛼
] [

𝐼1⃗⃗  

𝐼2⃗⃗⃗  

𝐼3⃗⃗⃗  

]

𝐼𝑜⃗⃗⃗  =
1

3
(𝐼 1 + 𝐼 2 + 𝐼 3)

𝐼𝑑⃗⃗  ⃗ =
1

3
(𝐼 1 + 𝛼𝐼 2 + 𝛼2𝐼 3)

𝐼𝑖⃗⃗ =
1

3
(𝐼 1 + 𝛼2𝐼 2 + 𝛼𝐼 3)

 



 

 

𝐼1 = 𝐼𝐿1
𝐼2 = 0
𝐼3 = 0

𝐼𝑜 =
1

3
𝐼𝐿1

𝐼𝑑 =
1

3
𝐼𝐿1

𝐼𝑖 =
1

3
𝐼𝐿1

 

INGRESSO I1

INGRESSO I2

INGRESSO I3

I1

I2I3

IL1

CASSETTA 
PROVA



 

𝐼1 = 𝐼𝐿1
𝐼2 = 0

𝐼3 = −𝐼𝐿1

𝐼𝑜 =
1

3
(𝐼𝐿1 − 𝐼𝐿1) = 0

𝐼𝑑 =
1

3
(𝐼𝐿1 − 𝛼2𝐼𝐿1) =

1

3
𝐼𝐿1(1 − 𝛼2)

𝐼𝑖 =
1

3
(𝐼𝐿1 − 𝛼𝐼𝐿1) =

1

3
𝐼𝐿1(1 − 𝛼)

1 − 𝛼2 = 1 +
1

2
+ 𝑗

√3

2
=

3

2
+ 𝑗

√3

2

1 − 𝛼 = 1 +
1

2
− 𝑗

√3

2
=

3

2
− 𝑗

√3

2

𝐼𝑑 =
1

3
𝐼𝐿1 (

3

2
+ 𝑗

√3

2
)

|
𝐼𝑑
𝐼𝐿1

| =
1

3
√(

3

2
)
2

+ (
√3

2
)

2

=
1

3
√

9

4
+

3

4
=

1

6
√12 =

2

6
√3 =

√3

3
=

1

√3
= 0.577

𝐼𝑖 =
1

3
𝐼𝐿1 (

3

2
− 𝑗

√3

2
)

|
𝐼𝑖
𝐼𝐿1

| = 0.577

𝐼𝑜 = 0

𝐼𝑑 =
1

√3
𝐼𝐿1 = 0.577𝐼𝐿1

𝐼𝑖 =
1

√3
𝐼𝐿1 = 0.577𝐼𝐿1

 

INGRESSO I1

INGRESSO I2

INGRESSO I3

I1

I2I3

IL1

CASSETTA 
PROVA

-IL1



 

𝐼1 = 𝐼𝐿1
𝐼2 = 0
𝐼3 = 𝐼𝐿1

𝐼𝑜 =
1

3
(𝐼𝐿1 + 𝐼𝐿1) =

2

3
𝐼𝐿1

𝐼𝑑 =
1

3
(𝐼𝐿1 + 𝛼2𝐼𝐿1) =

1

3
𝐼𝐿1(1 + 𝛼2)

𝐼𝑖 =
1

3
(𝐼𝐿1 + 𝛼𝐼𝐿1) =

1

3
𝐼𝐿1(1 + 𝛼)

1 + 𝛼2 = 1 −
1

2
− 𝑗

√3

2
=

1

2
− 𝑗

√3

2

1 + 𝛼 = 1 −
1

2
+ 𝑗

√3

2
=

1

2
+ 𝑗

√3

2

𝐼𝑑 =
1

3
𝐼𝐿1 (

1

2
− 𝑗

√3

2
)

|
𝐼𝑑
𝐼𝐿1

| =
1

3
√(

1

2
)
2

+ (
√3

2
)

2

=
1

3
√

1

4
+

3

4
=

1

3
= 0.333

𝐼𝑖 =
1

3
𝐼𝐿1 (

1

2
+ 𝑗

√3

2
)

|
𝐼𝑖
𝐼𝐿1

| = 0.333

𝐼𝑜 =
2

3
𝐼𝐿1 = 0.667𝐼𝐿1

𝐼𝑑 =
1

3
𝐼𝐿1 = 0.333𝐼𝐿1

𝐼𝑖 =
1

3
𝐼𝐿1 = 0.333𝐼𝐿1

 

INGRESSO I1

INGRESSO I2

INGRESSO I3

I1

I2I3

IL1

CASSETTA 
PROVA

IL1



 

 

𝑡 = 𝜏 ∙ 𝑙𝑛 (
(
𝐼𝑡ℎ
𝐼𝐵

)
2

− 𝑝2

(
𝐼𝑡ℎ
𝐼𝐵

)
2

− ∆𝜗

)



∆

  

 

∆



𝐼𝑡ℎ = √𝐼𝐿
2 + 𝐾 ∙ 𝐼𝑖

2

 

𝐼𝐿 = 𝐼𝐿1

𝐼𝑖 =
1

3
𝐼𝐿

𝐼𝑡ℎ
𝐼𝐵

= √(
𝐼𝐿
𝐼𝐵

)
2

+ 𝐾 (
𝐼𝐿
3𝐼𝐵

)
2

𝐼𝑡ℎ
𝐼𝐵

=
𝐼𝐿
𝐼𝐵

√1 +
𝐾

9

𝐼𝐿
𝐼𝐵

=

𝐼𝑡ℎ
𝐼𝐵

√1 +
𝐾
9

𝐼𝐿
𝐼𝐵

=
2

√1 +
3
9

= 
2

√12
9

=
2

2√1
3

= √3

 ∆ ∆

𝑡 = 1 ∙ 60 ∙ 𝑙𝑛 (
22

22 − 1.21
) = 60 ∙ 𝑙𝑛

4

2.9
= 21.6𝑠

 



 

𝐼𝐿 = 𝐼𝐿1

𝐼𝑖 =
1

√3
𝐼𝐿 = 0.577𝐼𝐿

𝐼𝑡ℎ
𝐼𝐵

= √(
𝐼𝐿
𝐼𝐵

)
2

+ 𝐾 (
𝐼𝐿

√3𝐼𝐵
)

2

𝐼𝑡ℎ
𝐼𝐵

=
𝐼𝐿
𝐼𝐵

√1 +
𝐾

3

𝐼𝐿
𝐼𝐵

=

𝐼𝑡ℎ
𝐼𝐵

√1 +
𝐾
3

𝐼𝐿
𝐼𝐵

=
2

√1 +
3
3

= √2

 

𝐼𝐿 = 𝐼𝐿1

𝐼𝑖 =
1

3
𝐼𝐿 = 0.333𝐼𝐿

𝐼𝐿
𝐼𝐵

=

𝐼𝑡ℎ
𝐼𝐵

√1 +
𝐾
9

 



 

 

𝑡 = 16 ∙
𝑡2>𝑖𝑛𝑣

(
𝐼2

𝐼2>𝑖𝑛𝑣
)
2

 



 

𝐼𝑖 =
1

3
𝐼𝐿

𝐼2>𝑖𝑛𝑣 = 𝑆𝐸𝑇 ∙ 𝐼𝐵



𝛽 =
𝐼2

𝐼2>𝑖𝑛𝑣

𝛽 =

1
3
𝐼𝐿

𝑆𝐸𝑇 ∙ 𝐼𝐵

𝐼𝐿 = 𝛽 ∙ 𝑆𝐸𝑇 ∙ 𝐼𝐵 ∙ 3



 

𝐼𝐿 = 2 ∙ 0.2𝐼𝐵 ∙ 3 = 2 ∙ 0.2 ∙ 𝜇𝐼𝑁 ∙ 3

𝐼𝐿 = 2 ∙ 0.2 ∙ 0.89 ∙ 1 ∙ 3 = 1.068𝐴

𝑡 =
16 ∙ 10

22
= 40𝑠

 



 

𝐼𝑡ℎ = √𝐼𝑑
2 + 𝐾 ∙ 𝐼𝑖

2

 



 

𝐼𝑑 =
1

3
𝐼𝐿

𝐼𝑖 =
1

3
𝐼𝐿

𝐼𝑡ℎ = √(
𝐼𝐿
3
)
2

+ 3 ∙ (
𝐼𝐿
3
)
2

𝐼𝑡ℎ =
𝐼𝐿
3

√1 + 3 =
2

3
𝐼𝐿

𝐼𝐿 = 3𝐼𝑚

 

𝐼𝑑 =
1

√3
𝐼𝐿 = 0.577𝐼𝐿

𝐼𝑖 =
1

√3
𝐼𝐿 = 0.577𝐼𝐿

𝐼𝑡ℎ = √(
𝐼𝐿

√3
)
2

+ 3 ∙ (
𝐼𝐿

√3
)
2

𝐼𝑡ℎ =
𝐼𝐿

√3
√1 + 3 =

2

√3
𝐼𝐿

𝐼𝐿 = √3𝐼𝑚

 



 

 

 

 


