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1) One Conductor Open Formulas @

1.1) A-Phase EMF using Positive Sequence Voltage (One Conductor Open) Formula (af

Formula

Example with Units

Ea(oco) = Vl(oco) + I1(0(:0) : Z1(0c0)

29.3879v = 13.5v + 2.001a - 7.94q

Evaluate Formula @

1.2) A-Phase EMF using Zero Sequence Impedance (One Conductor Open) Formula (af

Formula

E =1 |z Zotoer T Zatocor
a(oco) = '1(oco) < L(oco) * (ZO(OCO) + ZZ(oco)>>

ZO(oco) : ZZ(oco)

Example with Units

29.4613v = 2.

8a - 44.6a0
001a | 7940 + | ——8 ™ —
8a + 44.6a0

1.3) B-Phase Current (One Conductor Open) Formula (af

Evaluate Formula (@

Formula

Example with Units

Ib(oco) =3 IO(oco) - Ic(oco)

2.7a =3-2.20a -394

1.4) C-Phase Current (One Conductor Open) Formula B

Evaluate Formula [

Formula

Example with Units

]c(oco) =3 IO(oco) - Ib(oco)

394 =3-2.20a - 274

Evaluate Formula @

1.5) Potential Difference between A-Phase and Neutral (One Conductor Open) Formula @

IR Formu |

Example with Units

Va(oco) = VO(oco) + Vl(oco) + VZ(oco)

. © formuladen.com

11.956v = -17.6v + 13.5v + 16.056v

Evaluate Formula @
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1.6) Potential Difference between A-Phase using Zero Sequence Potential Difference (One
Conductor Open) Formula (]

[Formula | Example with Units Evaluate Formula [

Vaa'O(oco)
3

Vaa'(oco) =

1.7) Negative Sequence Formulas (af

1.7.1) Negative Sequence Current using Negative Sequence Impedance (One Conductor Open)

Formula (@
Example with Units Evaluate Formula @
| _ VZ(OCO) 0.36A = - 16.056v
2oe0) = " : 44.60

1.7.2) Negative Sequence Potential Difference using A-Phase Current (One Conductor Open)

Formula @
Evaluate Formula [

ZO(oco) : Zl(oco) ’ ZZ(oco)

(ZO(oco) ' Zl(oco) ) + ( Zl(oco) : ZZ(oco)) + ( ZZ(oco) : ZO(OCO))

Vaa'Z(oco) = Ia(oco) ’

8a - 7.94q - 44.60
7.7917v = 2.13a -
(827940 ) + (7.940 - 44.60 ) + (44.60 -8a )

1.7.3) Negative Sequence Voltage using Negative Sequence Impedance (One Conductor Open)

Formula @
[Formuia | Example with Units Evaluate Formula [

VZ(OCO) = - ZZ(OCO) . IZ(OCO) 16.056v = - 44.60 - -0.36A

1.8) Positive Sequence Formulas (af

1.8.1) Positive Sequence Current using Positive Sequence Voltage (One Conductor Open)

Formula @
_ Ea(oco) - vl(oco) 2a = 29.38v - 13.5v
Il(oco) - 5 7.94q

Zl(oco)
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1.8.2) Positive Sequence Current using Zero Sequence Impedance (One Conductor Open)

Formula @
E 29.38v
ooy = a(oco) 1.99554 =
7 + ZO(oco) . ZZ(oco) 7940 + 8a - 44.60
1(oco) Zo(oca) + Z2(owo) 8a + 44.60

Evaluate Formula @

1.8.3) Positive Sequence Impedance using Positive Sequence Voltage (One Conductor Open)

Formula
. cmm
7 _ Ea(oco) - Vl(oco) 79360 = 29.38v - 13.5v
1(oco) = 1 (oco) 2.001a

Evaluate Formula [

1.8.4) Positive Sequence Potential Difference using A-Phase Potential Difference (One

ctor Open) Formula (a1

Condu

MR ormua I
. Vaa'(oco)
Vaa 1(oco) =7 3

Example with Units

Evaluate Formula [

1.8.5) Positive Sequence Voltage using Positive Sequence Impedance (One Conductor Open)

Formula @
Example with Units

Vl(oco) = Ea(oco) - I1(0c0) ' Zl(oco)

13.4921v = 29.38v - 2.001a

- 7.940

1.9) Zero Sequence Formulas (af

Evaluate Formula @

1.9.1) Zero Sequence Current (One Conductor Open) Formula (af

Ib(oco) + Ic(cnco) 29A = 2.7 + 3.9a
IO(OCO) = -3 ' 3

Evaluate Formula @

1.9.2) Zero Sequence Current using Zero Sequence Voltage (One Conductor Open) Formula B

Formula

VO(oco)

Toocy = (1) -
0(oco) ZO(oco)
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Example with Units

Evaluate Formula @
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1.9.3) Zero Sequence Impedance using Zero Sequence Voltage (One Conductor Open) Formula

(af

Formula

V0(0c0)

Zooco) = (- 1) - Io(oco)
0co

Example with Units

Evaluate Formula @

1.9.4) Zero Sequence Voltage using Zero Sequence Impedance (One Conductor Open) Formula

(af

Formula

VO(oco) = ZO(oco) ) IO(oco)

Example with Units

-17.6v = - 8q - 2.20a

2) Three Conductor Open Formulas @

Evaluate Formula @

2.1) Potential Difference between A-Phase (Three Conductor Open) Formula B

Formula

Example with Units

Vaa' (o) = 3+ Vaa'yneo) - VDb (theo) = VEC (theo)

5.19v =3-3.68v - 2.96v - 2.89v

Evaluate Formula @

2.2) Potential Difference between B-Phase (Three Conductor Open) Formula (af

Formula

Vbb' (coy = (3 : Vaa'()(thco)) - Vaa' (y,¢0) - Ve (o)

Example with Units

296v = (3-

3.68v ) - 5.19v - 2.89v

Evaluate Formula @

2.3) Potential Difference between C-Phase (Three Conductor Open) Formula (af

Formula

Ve (theoy = (3 : Vaa'O(thco)) - Vaa' (y,¢q) - Vbb' (gy00)

Example with Units

2.89v = (3-

3.68v ) - 5.19v - 2.96v

Evaluate Formula @

2.4) Zero Sequence Potential Differences (Three Conductor Open) Formula (af

, Vaa'(thco) + Vbb'(thco) + vcc'(thco) 3.68v = 5.19v + 2.96v + 2.89v
Vaa'y ey = 3 bov = 3
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Evaluate Formula [
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3) Two Conductor Open Formulas @

3.1) A-Phase Current (Two Conductor Open) Formula @

Example with Units Evaluate Formula (&

Ia(tco) = Il(tCO) + IZ(tCO) + IO(tCO) 4.84a = 2.01a + 0.64a + 2.19a

3.2) A-Phase EMF using Positive Sequence Current (Two Conductor Open) Formula B

Evaluate Formula (@

Ea(tco) = Il(tco) ' (Zl(tco) + ZZ(tco) + ZO(tco))

Example with Units

121.4241v = 2.01a - (7.950 + 4450 + 7.960 )

3.3) A-Phase EMF using Positive Sequence Voltage (Two Conductor Open) Formula (af

Example with Units Evaluate Formula (@

Ea(tco) = Vl(tCO) + Il(tCO) . Zl(tCO) 120.9795v = 105v + 2.01a - 7.950

3.4) A-Phase Voltage using Sequence Voltages (Two Conductor Open) Formula (af

Example with Units Evaluate Formula (@

Vatteo) = Vaceo) + Vacteo) + Vogteo) | | 5902V = 105v + -28.48v + -17.5v

3.5) Potential Difference between B-Phase (Two Conductor Open) Formula (a1

Example with Units Evaluate Formula (&

Vbb' () = 3+ Vaa'geo) - V€' (tco) 8.1v = 3:3.66v - 2.88v

3.6) Potential Difference between C-Phase (Two Conductor Open) Formula @

[ Formula | Example with Units Evaluate Formula [

Vee (o) = (3 . Vaa'O(tco)) - VbD' (100 2.88v = (3-3.66v ) - 8.1v

3.7) Negative Sequence Formulas (af

3.7.1) Negative Sequence Current using A-Phase Current(Two Conductor Open) Formula (af

Evaluate Formula (@

I - Zl(tco)
2 = .
(teo) alteo) ZO(tco) + Zl(tco) + ZZ(tco)

Example with Units
7.95q
0.6369a = 4.84x -
7960 + 7950 + 44.50
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3.7.2) Negative Sequence Current using Negative Sequence Voltage (Two Conductor Open)

Formula (@
IME Example with Units
Va(teo)
[Z(tco) =- ZZ(t !
co

3.7.3) Negative Sequence Potential Difference (Two Conductor Open) Formula (af

Example with Units Evaluate Formula (@

Vaa'Z(tco) = ( (-1) 'Vaall(tco) - Vaa'O(tco)) 711y = ( (-1)-3.45v -3.66v )

3.7.4) Negative Sequence Voltage using A-Phase Current(Two Conductor Open) Formula B

Evaluate Formula @

Zl(tco) ' ZZ(tco)
Zo(tco) T Z1(tco) T Z2(tco)

VZ(tco) = Ia(tco) : (

Example with Units

7950 - 44.50 )

-28.3442v = - 4.844 -
7960 + 7950 + 44.5q

3.7.5) Negative Sequence Voltage using Negative Sequence Current (Two Conductor Open)

Formula @

[ Formua | Example with Units Evaluate Formula [

-28.48v = - (0.64a - 44.50 )

VZ(tco) = - (IZ(tco) ’ ZZ(tco))

3.8) Positive Sequence Formulas (af

3.8.1) Positive Sequence Current (Two Conductor Open) Formula @

Example with Units Evaluate Formula [

[a(tco)
3

I1(tc0) =

3.8.2) Positive Sequence Current using A-Phase EMF (Two Conductor Open) Formula (a1

Fa(tco) 200934 = 121.38v

li(tco) = 7960 + 7.950 + 44.50

ZO(tco) + Zl(tco) + ZZ(tco)
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3.8.3) Positive Sequence Current using Positive Sequence Voltage (Two Conductor Open)

Formula @
 Emm
| _ Eateo) ~ Vi(ieo) 2 0604n — 121.38v - 105v

i) Z1(e0) 7.950

Evaluate Formula @

3.8.4) Positive Sequence Impedance using A-Phase EMF (Two Conductor Open) Formula B

Example with Units

I o |
7 _ Ea(tco) 7 7
1(tco) — Il(t ) ~ 40(tco) T #2(tco)
co

121.38v

7.9281la =
2.01a

> -796q - 44.50

Evaluate Formula @

3.8.5) Positive Sequence Impedance using Positive Sequence Voltage (Two Conductor Open)

Formula @
B Forrula |
7 _ Ea(teo) ~ Vi(teo) 814930 — 121.38v - 105v
10) = o) 2.01a

Evaluate Formula @

3.8.6) Positive Sequence Potential Difference (Two Conductor Open) Formula B

Formula

Example with Units

Vaa'y(yco) = ( (-1) 'Vaa'Z(tco)) - Vaa'yeoy | | 345V = ((-1)--711v ) - 3.66v

Evaluate Formula @

3.8.7) Positive Sequence Voltage using Positive Sequence Current (Two Conductor Open)

Formula B

N Fom. 2 |

Example with Units

Vl(tco) = Ea(tco) N Il(tco) ’ Zl(tco)

105.4005v = 121.38v - 2.01a - 7.950

3.9) Zero Sequence Formulas (af

Evaluate Formula @

3.9.1) Zero Sequence Current using A-Phase Current(Two Conductor Open) Formula B

Formula

I0(tc0) = Ia(tco) ’ <

Zl(tco)
Zo(teo) t Z1(tco) T Z2(tco)

Example with Units

0.6369a = 4.84a (

7.95q
7.960 + 7950 + 44.50

. © formuladen.com

Evaluate Formula @
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3.9.2) Zero Sequence Current using Zero Sequence Voltage (Two Conductor Open) Formula (af

IWH Example with Units EEliE® FemmlE B
\ -17.5v
lorey = (-1) - — | 219854 = (-1) -
(tco) Zo(tco) 7.960

3.9.3) Zero Sequence Impedance using Zero Sequence Voltage (Two Conductor Open) Formula

[ Formula | Example with Units Evaluate Formula [

v 175
0t<0) | | 799090 = (-1) - —2"
2194

Zogteoy = (-1) - To(teo)
co

3.9.4) Zero Sequence Potential Difference (Two Conductor Open) Formula B

Vaa'()(tco) = ( ( - 1) . Vaavl(tm)) - (Vaa'z(tco))

3.66v = ((-1)-345v ) - (-7.11v)

3.9.5) Zero Sequence Potential Difference using Potential Difference between B-Phase(Two
Conductor Open) Formula @

Formula Example with Units Evaluate Formula (3
Vbb' + Vec' 8.1v + 2.88v
. (tco) (tco) —
Vaa 0(tco) = 3 3.66v —

3.9.6) Zero Sequence Voltage using Zero Sequence Current (Two Conductor Open) Formula B

Example with Units Evaluate Formula (@

Voceo) = (- 1) *Iogeo) * Zogeo) | | -17-4324v = (-1) - 2.19a - 7.960
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Variables used in list of Open
Conductor Fault Formulas above

Ea(oco) A Phase EMF in OCO (Volt)

Ea(tco) A Phase EMF in TCO (Volf)

IO(oco) Zero Sequence Current in OCO (Ampere)
IO(tco) Zero Sequence Current in TCO (Ampere)
|1(oco) Positive Sequence Current in OCO
(Ampere)

|1(tco) Positive Sequence Current in TCO
(Ampere)

|2(oco) Negative Sequence Current in OCO
(Ampere)

|2(tco) Negative Sequence Current in TCO
(Ampere)

Ia(oco) A-Phase Current in OCO (Ampere)
Ia(tco) A-Phase Current in TCO (Ampere)
Ib(oco) B Phase Current in OCO (Ampere)
Ic(oco) C Phase Current in OCO (Ampere)
VO(oco) Zero Sequence Voltage in OCO (Volt)
VO(tco) Zero Sequence Voltage in TCO (Volt)
V1(°co) Positive Sequence Voltage in OCO (Volt)
V1(tco) Positive Sequence Voltage in TCO (Volt)
V2(oco) Negative Sequence Voltage in OCO
(Volt)

V2(tco) Negative Sequence Voltage in TCO (Volt)
Va(oco) A Phase Voltage in OCO (Volt)

Va(tco) A Phase Voltage in TCO (Volt)

Vaa' (o) Potential Difference Between A Phase
in OCO (Volt)

Vaa'(thco) Potential Difference Between A Phase
in THCO (Volt)

Vaa'o(oco) Zero Sequence Potential Difference
in OCO (Volt)

Vaa'y(tco) Zero Sequence Potential Difference in
TCO (Volt)

. © formuladen.com

Constants, Functions,
Measurements used in list of Open
Conductor Fault Formulas above

o Measurement: Electric Current in Ampere (A)

Electric Current Unit Conversion @

« Measurement: Electric Resistance in Ohm (Q)

Electric Resistance Unit Conversion @

« Measurement: Electric Potential in Volt (V)

Electric Potential Unit Conversion @
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« Vaa'y(tnco) Zero Sequence Potential Difference
in THCO (Volt)

+ Vaa'y(oco) Positive Sequence Potential
Difference in OCO (Volt)

. Vaa'mco) Positive Sequence Potential
Difference in TCO (Volt)

« Vaa'y (o) Negative Sequence Potential
Difference in OCO (Volt)

« Vaa'y(ico) Negative Sequence Potential
Difference in TCO (Volt)

. Vbb'(tco) Potential Difference between B Phase
in TCO (Volt)

. Vbb'(thco) Potential Difference between B
Phase in THCO (Volt)

« Vcc' (tco) Potential Difference between C Phase
in TCO (Volt)

+ VEC'(thco) Potential Difference between C
Phase in THCO (Volt)

. ZO(oco) Zero Sequence Impedance in OCO

(Ohm)

. ZO(tco) Zero Sequence Impedance in TCO
(Ohm)

. Z1(oco) Positive Sequence Impedance in OCO
(Ohm)

. Z1(tco) Positive Sequence Impedance in TCO
(Ohm)

. ZZ(oco) Negative Sequence Impedance in OCO
(Ohm)

. ZZ(tco) Negative Sequence Impedance in TCO
(Ohm)
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