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Important Short Line Formulas

1) Current Formulas 
1.1) Receiving End Current using Impedance (STL) Formula 

Formula

Ir =
Vs - Vr

Z

Example with Units

3.9062A =
400V - 380V

5.12Ω

1.2) Receiving End Current using Losses (STL) Formula 
Formula

Ir = √
Ploss
3 ⋅ R

Example with Units

3.9014A = √
3000W

3 ⋅ 65.7Ω

1.3) Receiving End Current using Receiving End Power (STL) Formula 
Formula

Ir =
Pr

3 ⋅ Vr ⋅ cos ( Φr )

Example with Units

3.8976A =
1150W

3 ⋅ 380V ⋅ cos ( 75 ° )

1.4) Receiving End Current using Sending End Angle (STL) Formula 
Formula

Ir =
(3 ⋅ Vs ⋅ Is ⋅ cos ( Φs ) ) - Ploss

3 ⋅ Vr ⋅ cos ( Φr )

Example with Units

3.8506A =
( 3 ⋅ 400V ⋅ 3.98A ⋅ cos ( 30 ° ) ) - 3000W

3 ⋅ 380V ⋅ cos ( 75 ° )

1.5) Receiving End Current using Transmission Efficiency (STL) Formula 
Formula

Ir = η ⋅ Vs ⋅ Is ⋅
cos ( Φs )

Vr ⋅ cos ( Φr )

Example with Units

3.8971A = 0.278 ⋅ 400V ⋅ 3.98A ⋅
cos ( 30 ° )

380V ⋅ cos ( 75 ° )
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1.6) Sending End Current using Losses (STL) Formula 
Formula

Is =
3 ⋅ Vr ⋅ Ir ⋅ cos ( Φr ) + Ploss

3 ⋅ Vs ⋅ cos ( Φs )

Example with Units

3.994A =
3 ⋅ 380V ⋅ 3.9A ⋅ cos ( 75 ° ) + 3000W

3 ⋅ 400V ⋅ cos ( 30 ° )

1.7) Sending End Current using Sending End Power (STL) Formula 
Formula

Is =
Ps

3 ⋅ Vs ⋅ cos ( Φs )

Example with Units

3.9799A =
4136W

3 ⋅ 400V ⋅ cos ( 30 ° )

1.8) Sending End Current using Transmission Efficiency (STL) Formula 
Formula

Is =
Vr ⋅ Ir ⋅ cos ( Φr )

η ⋅ Vs ⋅ cos ( Φs )

Example with Units

3.983A =
380V ⋅ 3.9A ⋅ cos ( 75 ° )
0.278 ⋅ 400V ⋅ cos ( 30 ° )

1.9) Transmitted Current (SC Line) Formula 
Formula

It =
Vt
Z0

Example with Units

0.3604A =
20V

55.5Ω

2) Line Parameters Formulas 
2.1) Impedance (STL) Formula 

Formula

Z =
Vs - Vr

Ir

Example with Units

5.1282Ω =
400V - 380V

3.9A

2.2) Losses using Transmission Efficiency (STL) Formula 
Formula

Ploss = (
3 ⋅ Vr ⋅ Ir ⋅ cos ( Φr )

η
) - (3 ⋅ Vr ⋅ Ir ⋅ cos ( Φr ) )

Example with Units

2988.5332W = (
3 ⋅ 380V ⋅ 3.9A ⋅ cos ( 75 ° )

0.278
) - ( 3 ⋅ 380V ⋅ 3.9A ⋅ cos ( 75 ° ) )
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2.3) Resistance using Losses (STL) Formula 
Formula

R =
Ploss

3 ⋅ Ir
2

Example with Units

65.7462Ω =
3000W

3 ⋅ 3.9A
2

2.4) Transmission Efficiency (STL) Formula 
Formula

η =
Vr ⋅ Ir ⋅ cos ( Φr )

Vs ⋅ Is ⋅ cos ( Φs )

Example with Units

0.2782 =
380V ⋅ 3.9A ⋅ cos ( 75 ° )
400V ⋅ 3.98A ⋅ cos ( 30 ° )

2.5) Voltage Regulation in Transmission Line Formula 
Formula

%V = (
Vs - Vr
Vr

) ⋅ 100

Example with Units

5.2632 = (
400V - 380V

380V
) ⋅ 100

3) Power & Phase Difference Formulas 
3.1) Receiving End Angle using Losses (STL) Formula 

Formula

Φr = 𝑎cos(
(3 ⋅ Vs ⋅ Is ⋅ cos ( Φs ) ) - Ploss

3 ⋅ Vr ⋅ Ir
)

Example with Units

75.1943 ° = 𝑎cos(
( 3 ⋅ 400V ⋅ 3.98A ⋅ cos ( 30 ° ) ) - 3000W

3 ⋅ 380V ⋅ 3.9A
)

3.2) Receiving End Angle using Receiving End Power (STL) Formula 
Formula

Φr = 𝑎cos(
Pr

3 ⋅ Vr ⋅ Ir
)

Example with Units

75.0095 ° = 𝑎cos(
1150W

3 ⋅ 380V ⋅ 3.9A
)
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3.3) Receiving End Angle using Transmission Efficiency (STL) Formula 
Formula

Φr = 𝑎cos(η ⋅ Vs ⋅ Is ⋅
cos ( Φs )

Ir ⋅ Vr
)

Example with Units

75.0115 ° = 𝑎cos( 0.278 ⋅ 400V ⋅ 3.98A ⋅
cos ( 30 ° )
3.9A ⋅ 380V

)

3.4) Receiving End Power (STL) Formula 
Formula

Pr = 3 ⋅ Vr ⋅ Ir ⋅ cos ( Φr )

Example with Units

1150.7095W = 3 ⋅ 380V ⋅ 3.9A ⋅ cos ( 75 ° )

3.5) Sending End Angle using Receiving End Parameters (STL) Formula 
Formula

Φs = 𝑎cos(
Vr ⋅ cos ( Φr ) + ( Ir ⋅ R )

Vs
)

Example with Units

27.5691 ° = 𝑎cos(
380V ⋅ cos ( 75 ° ) + ( 3.9A ⋅ 65.7Ω )

400V
)

3.6) Sending End Angle using Sending End Power (STL) Formula 
Formula

Φs = 𝑎cos(
Ps

Vs ⋅ Is ⋅ 3
)

Example with Units

30.0033 ° = 𝑎cos(
4136W

400V ⋅ 3.98A ⋅ 3
)

3.7) Sending End Power (STL) Formula 
Formula

Ps = 3 ⋅ Is ⋅ Vs ⋅ cos ( Φs )

Example with Units

4136.1373W = 3 ⋅ 3.98A ⋅ 400V ⋅ cos ( 30 ° )

3.8) Transmitted Current (SC Line) Formula 
Formula

It =
Vt
Z0

Example with Units

0.3604A =
20V

55.5Ω
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4) Voltage Formulas 
4.1) Receiving End Voltage using Impedance (STL) Formula 

Formula

Vr = Vs - ( Ir ⋅ Z )

Example with Units

380.032V = 400V - ( 3.9A ⋅ 5.12Ω )

4.2) Receiving End Voltage using Receiving End Power (STL) Formula 
Formula

Vr =
Pr

3 ⋅ Ir ⋅ cos ( Φr )

Example with Units

379.7657V =
1150W

3 ⋅ 3.9A ⋅ cos ( 75 ° )

4.3) Receiving End Voltage using Transmission Efficiency (STL) Formula 
Formula

Vr = η ⋅ Vs ⋅ Is ⋅
cos ( Φs )

Ir ⋅ cos ( Φr )

Example with Units

379.7149V = 0.278 ⋅ 400V ⋅ 3.98A ⋅
cos ( 30 ° )

3.9A ⋅ cos ( 75 ° )

4.4) Sending End Voltage in Transmission Line Formula 
Formula

Vs = (
%V ⋅ Vr
100 ) + Vr

Example with Units

399.988V = (
5.26 ⋅ 380V

100
) + 380V

4.5) Sending End Voltage using Power Factor(STL) Formula 
Formula

Vs = √( ( Vr ⋅ cos ( Φr ) ) + ( Ir ⋅ R ) )
2
+ ( ( Vr ⋅ sin ( Φr ) ) + ( Ir ⋅ Xc ) )

2

Example with Units

510.9091V = √( ( 380V ⋅ cos ( 75 ° ) ) + ( 3.9A ⋅ 65.7Ω ) )
2
+ ( ( 380V ⋅ sin ( 75 ° ) ) + ( 3.9A ⋅ 0.2Ω ) )

2

4.6) Sending End Voltage using Sending End Power (STL) Formula 
Formula

Vs =
Ps

3 ⋅ Is ⋅ cos ( Φs )

Example with Units

399.9867V =
4136W

3 ⋅ 3.98A ⋅ cos ( 30 ° )
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4.7) Sending End Voltage using Transmission Efficiency (STL) Formula 
Formula

Vs = Vr ⋅ Ir ⋅
cos ( Φr )

η ⋅ Is ⋅ cos ( Φs )

Example with Units

400.3003V = 380V ⋅ 3.9A ⋅
cos ( 75 ° )

0.278 ⋅ 3.98A ⋅ cos ( 30 ° )

4.8) Transmitted Inductance (SC Line) Formula 
Formula

Z0 =
Vt
It

Example with Units

55.5556Ω =
20V

0.36A
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Variables used in list of Short Line
Formulas above

%V Voltage Regulation

Ir Receiving End Current (Ampere)

Is Sending End Current (Ampere)

It Transmitted Current (Ampere)

Ploss Power Loss (Watt)

Pr Receiving End Power (Watt)

Ps Sending End Power (Watt)

R Resistance (Ohm)

Vr Receiving End Voltage (Volt)

Vs Sending End Voltage (Volt)

Vt Transmitted Voltage (Volt)

Xc Capacitive Reactance (Ohm)

Z Impedance (Ohm)

Z0 Characteristic Impedance (Ohm)

η Transmission Efficiency

Φr Receiving End Phase Angle (Degree)

Φs Sending End Phase Angle (Degree)

Constants, Functions,
Measurements used in list of Short

Line Formulas above

Functions: acos, acos(Number)
The inverse cosine function, is the inverse
function of the cosine function. It is the function
that takes a ratio as an input and returns the
angle whose cosine is equal to that ratio.
Functions: cos, cos(Angle)
Cosine of an angle is the ratio of the side adjacent
to the angle to the hypotenuse of the triangle.
Functions: sin, sin(Angle)
Sine is a trigonometric function that describes the
ratio of the length of the opposite side of a right
triangle to the length of the hypotenuse.
Functions: sqrt, sqrt(Number)
A square root function is a function that takes a
non-negative number as an input and returns the
square root of the given input number.
Measurement: Electric Current in Ampere (A)
Electric Current Unit Conversion 
Measurement: Power in Watt (W)
Power Unit Conversion 
Measurement: Angle in Degree (°)
Angle Unit Conversion 
Measurement: Electric Resistance in Ohm (Ω)
Electric Resistance Unit Conversion 
Measurement: Electric Potential in Volt (V)
Electric Potential Unit Conversion 
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