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Current Differential Relay REL356 Current Pickup Calculation s

Introduction \'a

This note describes how to calculate the current pick-up level for different types of

IT current 0

REL356 uses sequence filters to obtain positive, negative and zero sequencefeurrents. These currents
are then combined into one quantity:

|, =-Clx, +C2x,+C0x0 (b

The positive, negative and zero sequence current is com the phase currents in conventional
manner: \
| = I, +alg +a2IC _ [, +1;D120°+1.D - 120°K
2
_ly+a’lg+al, _ [, +1D-120°+
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2 3

3
_IA IB IC
|, =428 ¢

Note that all sequence component ¢ %ferenced to phase A current.

2 2
General calculation of IT

Based on input currents anu& s, the IT current is calculated as follows:
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Input currents
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IT:'C1’|1+C2’I2+C0’|0: Q

- Cy(I,+1,D120°+1.D - 120°) + C, (I , + 1D - 120°+|CE>120°)+CO(|A+|E,+|C

I
! 3
Example 1A, phase A to ground fault \

With settings
C =01
C,=07
C, =10

and input currents @
|, =50D0°A

I,=0

o= \

IT becomes: K

| 2l +1,D120°+1 D - 1207 +C I£D)-120° +1.D120°) + Cy (1, + 14 +12)
]
3

| =~ 016.0+0.7560+10%60 _ 2\
T — - .
3

Example 1B, phase B to gro f

With settings \
C,=01 K
C,=07 \

C, =10 O

and input currents

e O

|, =5.0D -
l.=0
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IT becomes: O

- Cy(1, +1,D120°+1.D - 120°) + C, (I , +1,D - 120°+1.D120°) + C, (I, + 15 +1.)

I. = 24
T 3
| = 0.2(5.0D - 120° +120°) + 0.7(5.0b - 120° - 120°) +1.0(5.0D - 120°) _
! 3
That the IT current is different for a phase B to ground fault compared to phase A t d is due to the
fact that the symmetrical component computations are made referenced to phas

REL356 Trip Criterion
REL356 operation equation is: @

OP- 0.7RES >OTH
where
OP=[1 +1g] \
RES=|1, |+]|1&] \

I = local I; current, Iz = remote I, current and OTH is%r ting threshold.
Pickup calculation
To determine the theoretical pickup curre rdifferent types of fault, we need to determine that the
output from the trip criterion exceeds the set0 ting threshold.

<$ d so that Iz = I, = I, i.e. the infeed current from both ends
epresents an internal fault.

Set-up in loop-back or back-to-back is_a
are equal in magnitude and in phase

Then

ON
OP=|I, +1F2:1, \S
@)

RES=[I, [+]1|F2X
OP- 0.7RES=0.6

OTH
Iy >—
0.6
In order to e the required current threshold for operation for different types of faults the

expressions above for | and sequence currents need to be entered into the formula, solving the phase
current(s).

3
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Phase A to ground fault
Input currents

|, =1,DO°A
l,=0

Ko

Pickup current phase A

OTH
"> 06
OTH (b
SCl.+C,l,+C.l. >t
11 2'2 0'0 06
-Gl +Cyl, +Cyl, _ OTH
3 0.6 K\'

I, >OTH x 3
0.6(-C,+C, +C,)

Phase B to ground fault Z
Input currents \

-120°+Cyl, _ OTH
0.6
- C,l, +C,I,D- 240°+C,|,D-120° _OTH
T3 06

3

;&‘ 0.6(- C, +C,D - 240°+C_b - 120°)
s 4
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Phase C to ground fault Q

Input currents

1,=0
l,=0

Ko

Pickup current phase C

OTH
"> 06
OTH (b
- Cl,+C,l, +Cyl, >
1'1 22 0’0 06
- Gyl P - 120° +C,1 P120° + Gyl _ OTH
3 0.6 \

- G, D0° +C,1 D240° +C,1 D120° _ OTH
3

0.6 (b
3
|, >OTH x
0.6(- C, +C,D240° + C,D1

Phase A to B fault \

Input currents @
|, =1,D0° ’\()

|, =1,D180°

_ S
00 (5},
Q>®
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Pickup current phases A and B Q

OTH
I >~
0.6

L 4
OTH @
- Gl +Col, +Colp > 0.6 \
D18e%) , OTH

- Cy(1,+15D120°) +Cy (1, +1D - 1209+ Cy (1, +1,) _ OTH

3 0.6
- C,(I 4 +1,D180+120°) +C, (I, +1,D180- 120°) + C, (I, + 1,
3 0.6
3
|, >OTH x
0.6]- C,(1+1D300) +C,(1+1D60°)]

Phase B to C fault

Input currents K\

1,=0

Iy = 1,0 - 120° (b
I =1,D60°

Pickup current phases B and C%

| >OTH

T 06 .

I, +C,l, +C,l, > OTH\

- C,(1,D120°+1.D - @ (15D - 120° +1D120°) +Cy (I +1¢) _ OTH

3 0.6
Y+ Cy (1D - 240° +1,D60+120°) +C, (1, - 120+1,,060°) _ OTH
3 0.6

- C,(1,, +1,,D60-

3
((1+1D - 60°) +C, (1D - 240° +1D180°)|

|, >O0T

Phase C toyA fault

In rrents
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&

I, =0
I, =1,_D120° ¢

Pickup current phases C and A \@
OTH @
I, >——
0.6 0

OTH
S Cili+ Gyl + Coly > =

- C,(1D- 60°+1,)+C,(I,D- 60°+1_D240°) +C, (I . ,D120°) _ OTH
3 0.6

|, >OTH x 3
0.6- C,(1D - 60° +1) +C, (1D - 60°+

Three phase ABC fault

Input currents Q
I, =1,D0° \
g =1,4D - 120° @
le =1,,.D120° . O
Pickup current phase@
OTH
[, >——
0.6
- Gl + Gyl @

¢ - 120°) +C, (1, + 1D - 120°+1D1209) + Cy (1, +15 +1) _ OTH
3 0.6

@

ax) o OTH
3 0.6
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Example 2A, Phase A to ground fault O
With input currents:

I, =1,BD0°A

Z
l.=0 \
and settings: @
OTH =0.5

ci-o1 )
C2=07

C0=10 Q

the required phase A current becomes: @

l, =0TH x 3 =0.5x% 3 Y
0.6(-C, +C, +C,) 0.6(-0.1+0.7 +

Example 2B, Phase B to ground fault K\

With input currents:

and settings:
OTH =05 @
Cl1=0.1
C2=07 . O
C0=1.0 \
the required phase B curren& S:
3

I, =OTH % =0.5x% =254A
0.6(- C, + 3D - 240° + C,D - 120°) 0.6(- 0.1+0.7D - 240° +1.0D - 120°)

That the pickup re%her for a phase B to ground fault compared to phase A to ground is due to

the fact that t ;yN | component computations of IT are made referenced to phase A.
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