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This document reviews the operating principle of five common relays with respect to the low-
impedance REF function. For each relay, the function behavior is first examined in the same manner
as described in the relay manual. Then, the method for designing a complete test plan for that
function is presented. The relays covered in this document are MiCOM P632, Siemens 7UT6x,
Siemens 7UT8x, ABB RET521, and ABB RET620.

In some of the listed relays, relay operation is based on comparing the neutral-branch current with the
zero-sequence current calculated by the relay. In practice, the relay operates based on the difference,
or differential quantity, between these two currents. In some other relays, however, the comparison of
these two currents is used only for relay stability by determining whether the fault is inside or outside
the protection zone. In those cases, relay operation is based only on the neutral-branch current, and
the differential quantity between the two currents is not used for relay operation.

Restricted Earth Fault (REF) protection is used to detect earth faults inside different equipment such
as transformers, autotransformers, reactors, motors, and similar apparatus. Because of its high
accuracy and sensitivity, this protection can largely cover the areas that are not fully covered by
transformer differential protection and conventional earth-fault protection. REF protection can be
applied only when it is possible to measure the current flowing through the neutral point.
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Figure 1

During normal system operation, Isp and 310 are approximately zero. As soon as an earth fault occurs,
both currents change. Depending on the fault conditions, their values may be equal or may differ from
one another.
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The ground differential protection of this relay is based on comparing the vector sum of the phase
currents on the relevant transformer side with the neutral-point current IY. To begin analyzing the
behavior of this function, the relay parameters are first reviewed according to the relay manual. The
first parameter used by this relay is the Matching Factor, which is calculated as follows.

Sref

Lny =
ref N \/E.me

I, = Reference Current of the Ground Differential Protection Function

S . = Reference Power

V... = Nominal Voltage

I
nom.ph
K o= _tomph
G |
ref N

I 1
K _ _nom.y
M |

K, : Phase Matching Factor

ref N

K : Starpoint Matching Factor
I, =Pnmary Nominal Current of the Phase Current Transformer

I, =Primary Nominal Current of Current Transformer in the Starpoint

Figure 2
The following conditions apply to the Matching Factors:
. The Matching Factor must always be less than 16.
. The Matching Factor must always be greater than 0.5.

If the Matching Factor does not satisfy the above conditions, an alarm is issued and the function is
blocked. Two operating modes are described for this relay in the manual. Each mode is reviewed
separately below.

In this mode, the difference between each phase current and the neutral current is calculated as the
differential current. The bias current is also considered to be the phase current.

et Tripping area

L, =1,+T |
4] bias :| I ph |
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Figure 3

For this operating mode, the differential current and the bias current are defined as follows.
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Figure 4

Compared with the "Low imped. / Sum (IP)" operating mode, a dual-slope characteristic is used here.

A I
I e Fault current characteristic for
single-end, single-phase
2 infeed

1.5

0.5

L™

le/lat

Figure 5

To test this function, REF must be selected as the Protection Function in the Differential room. In the
Primary column, the phase-side information (Main Side) must be entered, and in the Secondary

column, the neutral-side information must be entered.
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Figure 6

In the Protection Device tab and the Characteristic Definition tab, the information must be entered
according to the operating mode selected in the relay.

Considering the bias-current formula for this mode, in which the phase current is used as the bias
current, the appropriate formula is Max(lp,Is). By default, the software assumes Ip to be the larger
current, which causes the selected formula to match the relay formula. Since the REF characteristic-
curve data are fixed, the information for Idiff>, Idiff>>, and the Characteristic Definition tab can be
entered as shown below. In this mode, the information in the relay settings does not affect the
characteristic curve.

MNarme walue Address (X.Y)
BE’ Parameters
&-CF DevieceID
Ll Config.parameters
BE Function parameters
ﬁ Glokal
ﬁ General functions
BE Parameter subset 1

ﬁ DIFF

Enable P31 Yes 072.141
Operating mode 2l Low imped. / sum(IF} 072.14%
Idiff» P51l 0.20 Iref 072.150
Idiff>>> P51l 8 6 Iref 072.151
ml P51l 040 072.162
m2 P51 1.20 072.163
IR, mZ P51 1.00 Iref 072.164
O Farameter subset 2
m-Cf Farameter subszet 3
@O Farameter subszet 4
-l Operation
- Events
Figure 7
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Grabber | [ b it Ibias it Slope
From | 0.000 Ibizs/In | 2000 midi.. | To | 8.000 Ibias/n | 8.600 1i/in | 1050
oK Cancel O Show Final Search oK
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Figure 8

In this mode, the selected bias-current formula is (|IP| + |IS|) / 2. This is because, for each single-
phase Fault Type, the tester injects current from only one phase on each side; therefore, Ip = 310. For
the characteristic-curve data, the relay settings must be checked and the relay characteristic curve
must be completed accordingly.

MName Value Address (X.Y)
B[ Parameters
m-Cf DevicsID
ﬁ Config.paramsters
BE‘ Function parameters
E-EF Global
ﬁ General functionz
Elb Parameter subset 1

m-Cg DIFF
Enable P31 Yes 072.141
Operating mode P51 Low imped. / sum{IP} 072.149
Tdiffs P51 0.20 Iref 072.150
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ml P31l 0.20 072.162
m2 P31l 1.20 072.162
IR, m2 P31 1.00 Iref 072.164
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@-CJ Operation
- Events
Figure 9
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Grabi> [ o ant o Ta Sope
» [ From | 0.0 Ihias/In | 200.0 midiff/in | To | 1.000 Ibias/In | 600.0 midi.. | 0.400
From | 1.000 Ibias/In | 600.0 midiff/In | To | 8.000 Ibias/In | 8.000 Idiff/In | 1.200
oK Cancel () Show Final Search OK Cancel
Figure 10

As mentioned earlier, REF protection uses two currents, Isp and 310, to perform the protection
process. In this process, the only operate current is Isp, while 310 is used to determine whether the
system fault is internal or external. During normal system operation, Isp and 310 are approximately
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zero. As soon as an earth fault occurs, both currents change. Depending on the fault conditions, they
may be equal or may differ from one another.

. If the fault occurs inside the protection zone, both Isp and 3I0 will flow. Considering that the
directions of these currents are toward the inside of the transformer, both currents are considered

positive.
L1 _— — 288 > L1
L2 5 p— | ¢ -~ L2
L3 5 —r -~ 5 L3
ﬁ IL3
(Dt r-sp -
£
Figure 11

. If the fault occurs outside the protection zone, both Isp and 310 will flow. Isp flows toward the inside
of the transformer and is considered positive, whereas 310 flows out of the transformer and is
considered negative.
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Figure 12

To prevent REF protection from producing a false operation for faults outside the protection zone, a
stabilizing method must be defined for the relay in addition to defining an operate current. Based on
this explanation, IREF and Istab are defined as follows.
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Figure 13
To clarify the concept, three different fault conditions are described below.
. External-zone fault with equal magnitudes of Isp and 310

In this condition, assuming equal magnitudes for Isp and 310, the direction of Isp is toward the inside
of the transformer and is considered positive, while the direction of 310 is out of the transformer and
is considered negative.

3, =—1g '
I :|]SP|
I = |]SP _3]0|_|]SP +3]0| => |]SP +]SP|_|]SP _]SP| =21

Figure 14

In this condition, the stabilizing current is twice the operate current, and REF protection remains
stable.

. Internal-zone fault with the fault fed only from the star point

In this condition, Isp is toward the inside of the transformer and positive, while 310 is zero.

[ N
L1 _/ & ~n _/ L1
A ~
L ot | S L
~ ~ — )
L3 \ = & N L3
Dt rsp ’
Figure 15
37,=0
Iper = ]SP|
Tipin ={sp =31, | = |Lsp +31,|=>|Ip = 0| =|Isp + 0| = I5p = I, =0
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Figure 16

In this condition, REF protection is at its highest sensitivity and will trip.
. Internal-zone fault with the fault fed equally from the star point and the system

In this condition, the directions of Isp and 3I0 are both toward the inside of the transformer and are
considered positive.

=) -y
L1 — — N 7 L1
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L3 - — | ¢—rrm — L3
Ii IL3
()T I-SP
Figure 17
310 :]SP
Lper = ISP|

Ligup =g = 30| =|Ig +31|=> Iy = Lp| = |Isp + I | = 0=[21 | = =21,
Figure 18

In this condition, Istab is negative. Therefore, it is set to zero, and REF protection operates at its
highest sensitivity and will trip.

According to the explanations above, for an internal-zone fault the relay has no stabilizing current and
will trip. For an external-zone fault, however, a large stabilizing current exists and the relay will not trip.

The operating characteristic of this protection in the Siemens relay for different values of Isp and 310
is shown below.

In all the examples above, it was assumed that the directions of Isp and 3I0 are either the same or
have a 180-degree angular difference. This assumption is valid for primary quantities. However, for
secondary quantities, conditions such as CT saturation and angle measurement errors may create
angular deviations and reduce the value of ISTAB. Based on the method described above, assuming
equal magnitudes for Isp and 3I0, if the angle between Isp and 310 is 90 degrees, the value of ISTAB
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Example:
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Figure 19

In the Siemens relay, a parameter called Limit Angle is defined, and its value is 100 degrees. If the
angle between Isp and 3I0 is greater than this value, the relay will remain stable. The REF operating
characteristic based on the angle between Isp and 310 is shown below.

I
| REF>

4

Tripping
3
\ 2

Blocking
1
03 0.2 0.1 0 0.1 02 g 03
|SP
Figure 20

Because the REF function in Siemens SIPROTEC 4 relays is not designed as a differential function and
no differential characteristic curve is defined for it, it cannot be tested in the Differential room. It must
be tested in the AMT Sequencer room. For this purpose, one current from group A and one current
from group B must be activated in the Hardware Config. Current IA is connected to the phase side,
and current IB is connected to the neutral side.
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Figure 21

In the first test step, the Setting value must be tested. For example, for a value of 0.15In, current must
be injected only from the neutral side using a Step Ramp, increasing the current in 2.5 mA steps. Note
that in this relay, In is considered based on the transformer rated current, not the CT rated current. For
example, if the rated current on the HV side is 250 A and the CT used is 300/1, then with the 0.15In
setting the intended value is 0.15 x 250 = 37.5 A on the primary side and 0.125 A on the secondary
side.
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Figure 22

In the next test step, the stabilizing method and the angle between the neutral current and the phase
current must be tested. To test the stabilizing method, the phase current must be injected with the
same magnitude as the neutral current. In the first case, it must be in phase with the neutral current;
in the second case, it must have a 180-degree angular difference. In the in-phase condition, the relay
trips, while in the 180-degree condition the relay must remain stable.

— .
Analog Out |Binary Out |Trigger |Serial |Report Analog Out |Binary Out | Trigger |Serial |Report Set
- State Type State Type
State Type State Mame: State Type State Name:
Nomal ¢ o v
- Set Mode and FaultType Set Mode and FaultType
set Mode and FaultType Set Mode and FaultType
General: Direct o General: Direct ~
- Analog Output Ch 1 Analog Output Ch. |
| Signal Amplitude Phase Frequency Signal Amplitude Phase Frequency
1L 1L 200.0mA 000°|  50.00Hz LR B 2000mA 18000°  50.00H:
I LI(1): 1 L) 200.0 mA 0.00° 50.00 Hz FLI(1): 1Li(1) 200.0mA 0.00° 50.00 Hz
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Figure 23

In the final step, the Limit Angle, whose value is 100 degrees, must be tested. To do this, it is
sufficient to select Quick mode and manually change the angle so that the relay behavior dependent

on this angle can be tested and verified.

Detail View: ($1: State 1)

- I

" Analog Out |Binary Out |Trigger |Serial |Report Setting (] Advanced view
- State Type - %uickSettinq
Clear Test after Start Edit Timeout __999.':} 5
SERTIE S EE D Enable Maouse Wheel Every Where
Quick ~ | |State 1 | (] Enable Mouse Wheel on Step Values Table
Manual Step Ramp
- Set Mode and FaultType [ o0
Set Mode and FaultType Add to Report i
General: Dirsct ~ Edit, Delete Report _m
| E] Apply Reset Set Zero |
- Analog Output Channels - Step Values
Signal Amplitude Phase Frequency Signal Amplitude Phase Frequency
ILi:1L1 125.0mA 50.00° 50.00 Hz IL1:1L1 0.000 A 200° 0.000 Hz
TLI(1): 1 L1{1) 125.0 mA 0.00° 50.00 Hz ILI(1): 1 L1{1) 0.000 A 0.00 - 0.000 Hz
Figure 24

This relay uses Y, which is the neutral current, and 310, which is the zero-sequence current, for its
calculations. From these two parameters, a differential current and a bias current are calculated.
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Figure 26

The characteristic curve provided for this function is in the form of Ichar versus lIbias. Ichar has
separate definitions for pickup and trip, and therefore REF pickup operation and REF trip operation
must be analyzed separately.

A

IChu

P ———

Threshold value

P oot REF

Figure 27

For relay trip, the ratio of the neutral current to the Ichar value corresponding to Ibias on the
characteristic curve is evaluated.

Figure 28

char

According to the information provided in the relay manual, in order for the relay to issue a trip, the
value of Itrip must first be greater than 1. In addition, relay trip depends on the angle between the
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neutral current and 310. If this angle is less than 90 degrees, the fault is considered internal. If it is
greater than 90 degrees, the fault is identified as either internal or external depending on the ratio of
IY to 3I10.

lop_charact.

Trip

+110° +100° +90° +80° —
B(lv™:130%)

| Extended operate range

Figure 29

The pickup of this function is independent of the angle between the currents. If the calculated Idiff is
greater than Ichar, the relay will pick up.

Since the REF trip characteristic curve in Siemens SIPROTEC 5 relays is not treated as a differential
characteristic curve, relay trip cannot be tested in the Differential room. The trip test must be
performed in the AMT Sequencer room. Note that the characteristic curve has bias on the horizontal
axis and Ichar on the vertical axis. For relay trip, this vertical axis represents 1Y; therefore, relay trip
cannot be tested in the Differential room..

For testing in the Sequencer room, three currents from group A and one current from group B must be
activated in the Hardware Config. The three group-A currents are connected to the phase side, and
current IB is connected to the neutral side.

Combination CableSetting /0" St Import.. | Erport ok Concel
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Figure 30

In the first test step, the Setting value must be tested. To do this, current must be injected into one of
the three phases, and then the neutral current must be increased step by step. After the relay trips,
the neutral current that caused the trip must be matched with the characteristic curve. For this

matching, the corresponding bias current must first be calculated using the provided equation, and
then IY must be compared with Ichar.

=1y | +11,]

Figure 31

bias
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Figure 32

In the next test step, the stabilizing method and the angle between the neutral current and the phase
current must be tested. To test the stabilizing method, the phase current must be injected with a
specified magnitude, and the neutral current must also be injected under different conditions.

Threshold value
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Figure 33

Trip
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Figure 34

For this purpose, current must be injected into both the phase side and the neutral side and adjusted

so that the IY current lies in the operating area of the relay characteristic curve. To test this condition,
the current magnitudes must be kept constant in Quick mode, and the angle must be checked at the
threshold value, for example 90 degrees, to verify correct relay operation. As shown in the curve on
the right, the angle threshold varies depending on the ratio of 1Y to 310, which can be considered

during testing.

Detail View: (S1: State 1)

< I

Analog Out |Binary Out |Tr1'gger |Ser1'a| |Fiepor1 Setting | () Advanced view
- State Type - Quick Setting
[ Clear Test after Start Edit Timeout
SERTE e D Enable Mouse Wheel Every Where
Quick ~ | State 1 | [CJ Enable Mause Wheel on Step Values Table
Manual Step Ramp
- Set Mode and FaultType Manual | 3| € Auto Up Down
Set Mode and FaultType Add to Report AT:
. D w Enable Reset
General: Direct Edit, Delete Repart n _
D Apply Reset Hold Value Apply Zero Set Zero
- Analog Output Channels /‘ - Step Values "\
| Signal Amplitude Phase ¥ Frequency Signal Amplitude Pha% Frequency
IL1:1L1 200.0mA §0.00 50.00 Hz IL1:1L1 0.000 A T500° 0.000 Hz
L2112 0.000 A -120.00 50.00 Hz 1L2:1L2 0.000 A 0.00" 0.000 Hz
1L3:1L3 0.000 A 12000 ° 50.00 Hz 1L3:1L3 0.000 A 000" 0.000 Hz
1 L1{1): 1Y 200.0mA 0.00* 50.00 Hz L) 1Y 0.000 A 0.00* 0.000 Hz
Figure 35

For testing relay pickup, the Differential room can be used because, according to the relay manual, the
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vertical axis of the Ichar-lbias characteristic curve is the differential quantity between the neutral
current and the zero-sequence current.

[, = dl.ﬁ,:_jy—l—ﬁo‘

C
Ly = Iy |+ [+ Ly |+ 1|

as

For testing in the Differential room, in the Test Object window, the Differential block must be
configured by selecting REF as the Protection Function. Then, the Main Side and Neutral information
must be completed according to the side on which this function is applied. The Ibias formula must be
entered as IP + IS. Since only one phase current is injected during a single-phase fault, this formula
corresponds to the relay formula.
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Figure 37
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Figure 38
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Figure 39

To detect an internal-zone earth fault, the relay uses two elements: the diff-bias characteristic curve
and a directional element. In this relay, the neutral current (IN) is— considered the directional
reference because its direction is fixed in both internal and external fault conditions. For this relay, the
equations given for Idiff and Ibias are as follows.

Id' | ]N_SEC -~ 4zs SEC |

Ly = Max(| 1, |,| I |,| 1. || IN_SEC )

ias
Figure 40

Based on the structure provided in this relay manual, the phase-side CTs must be grounded toward
the transformer, while the neutral-side CT must be grounded in the opposite direction to the
transformer. For this reason, the negative sign in the Idiff calculation becomes meaningful. In general,
in order for the relay to identify an earth fault inside the protection zone, the directions of the currents
seen by the relay must be opposite to each other.
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Figure 41
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Figure 43
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Figure 44

For faults outside the protection zone, the differential quantity is approximately zero. Based on the
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relay definition, the direction of the current in both CTs is the same, which causes the relay to identify
the fault as being outside the protection zone.

power system
contribution o

fault current zone of protection

1
i
A(L1) = - :
VAP
B (L2) . s
- [ ¥
C(L3) -
I Current in the neutral (Iy)
FAULT T" | T ! serves as a directional
3 N_SEC 1]l N reference because it has
25.58C the same direction for both
e e eeecmmm——————— o internal and external faults.

Return path for Iy

Ifclr external fault
! ® cuments ly_sgcand |zs_sgc are approximately
! in phase for an external earth fault

|
1 Z5_SEC -
: — ® 1y = deUN_sEc - fzs_sEc }=zero

IN_SEC
reference is

restrain for neutral current

external fault

operate for

1
1
[
[
[
internal fault H
H

diff  |*N SEC ZS_SEC‘ ~

The diff-bias characteristic curve provided by the relay consists of three sections. In the first section,
the threshold current is adjustable by the user from 5% to 50%, while the other sections are defined
and fixed.

Operating Characteristic

diff current in pu ?5 . ;

1
minimum base sensitivity 50 % "
default base sensitivity 30 % -
maximum base sensitivity 5 % el i i oW | oo
Step - 1 % transformer rated current 0 1 \ 2 3 4 5 6

1.25 pu bias current in per unit
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Figure 47

This function in the RET521 relay can be tested in the Differential room. The following points must be
considered when entering the information for this protection function.

To test this function, REF must be selected as the Protection Function in the Differential room. The
phase-side information (Main Side) must be entered in the Primary column, and the neutral-side
information must be entered in the Secondary column. The Starpoint Grounding direction for the
Neutral side must be selected as Toward Line, and the Ibias relation must be selected as Max(lp,Is).
In this example, the differential characteristic curve has been drawn for an operating threshold of 0.3.

[ biferental Protection Parameters - o x]
2
Protected Object  Protection Device Charactenstic Defintion  Hamonic
Main Side Neutral Tertiary
WindinglLeg Name = [Main Side ] [Newtrsl | [Tertiary 1
Voltage [ 63.00kv] | s300kv] [ 3000 kv]
Power [ a000ma] [ s000ma] [ 40.00 MvA |
Vector Group v 4 0
S — [O—
Starpoint Grounding :  [es - s - [ne -]
Current [ Seesa] | Seen] | 7e584]
Detta-Connected 6T:  [11o -l [ -]
CT Nominal Values:
Primary Current [ w000a] [ w00a] | 3000A
Secondary Current [ 1000a] | 1o00a] [ 1.0004]
Starpoint Grounding :  tow, Prot, Gbj. - towards line -
_\
M
(’ G (
- 1
[ Use Ground Curent Measurement inputs {CT)
Ground CT Nominal Values
Ry @ [ 000a] | wo00a] [ 0004]
Secondary Gurrent [ 1000a] | 1000a] | 1.000A]
StarpointGrounding :  [tow. Prat. Ob). <] [tow.prat. ony. -] [tow. Prot. o -]
0K Cancel
Figure 48

Ibias Calculation

Default

max (Ip, 1s] /K1

Factar ki =

e Characteristic Defintion  Hamoric:

Reference Winding

Reference Current

—

O Protected Object Nominal Current
O €TNominal Current
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Diff Ti
Time Tolerances
0K Cancel
Figure 49
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I8 biferental rotection Parameters = @ )

Protected Object  Protection Device Characterstic Definion  Hamonic

Main Side Neutral Tertiary

[Main Side. | [Neutral | [rertiary |
[ s00kv] | a0k | 30.00kV]
[ s000ma] [ s000ma] [ 40.00 MvA |

v -

0

[ s6654] | s6664] | T69.8 4

[ w000A] [ woa] | 800.0A]
[ oAl | Too0a] | T000A]

taw, Prot, Obj. - towards line - [tow. Prot. obj.

I—_J
/
2

ey

() Use Ground Cumert Measurement inpuis (CT)
Ground CT Nominal Values

2000A] | 8000A] | 800.0A]

[ To0a] [ To0a] | To004]

g tow. Prot. Obj. tow. Prot. Obj. tow. Prot. Obj.

oK Cancel

Figure 50

For REF protection, this relay uses the differential quantity between the phase zero-sequence current
(310) and the neutral current IY. A bias current is also defined for the diff-bias characteristic curve of
this function, which is the average of the three phase currents of the relay.

ID COSPHI = (\Zf —I,)*COS¢

IB:IA+IB+IC
3

Figure 51

According to the points stated in the relay manual, COSphi is considered equal to 1 when the angle
between the neutral current (IY) and the phase zero-sequence current (310) is 180 degrees. If the
angle between them is less than 90 degrees, COSphi is considered zero. Therefore, the relay will trip
only when the angle between the neutral current (1Y) and the phase zero-sequence current (310) is
greater than 90 degrees.

10_CogPHIIn

OPERATION

o ~ o nooeemanon
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Figure 52

Two Connection Types are defined for this relay. In summary, if the CTs on both sides are grounded
either toward the equipment or away from the equipment, the connection is Type 1. If one CT is

grounded toward the transformer and the other is grounded in the opposite direction, the connection
is Type 2.

In the relay manual, the structure below (Type 1) is used to explain internal and external faults and to
analyze relay behavior. In this structure, if the angle between 310 and 1Y is less than 90 degrees, the
fault is identified as external and the function is blocked.

zone of
! protection
i

S - —
A
N il
u B p = - —-
r 4 l
c c - - —
e 1) L
= lfauf’
0
{ + | Uzs
lo T \ L
For internal fault
lo
-
Iy Reference is Neutral
Current
Operate for Restrain for
internal fault external fault
Current flow in all the CTs for an infernal fault
Figure 53
zone of
H protection :
h |
S —- Izs1 i —-— |
A Y'Y
o r ;
u _ —  Izs1 — -
r o ; Yy
c . — Izs1 —-
Yy
¢ -
* Uzs _loh . l I
- = -
For external fault
L lo

IN Reference is Neutral
Current

Operate for
internal fault

Restrain for
external fault

Current flow in all the CTs for an external fault

Figure 54
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This function in the RET620 relay can be tested in the Differential room. The following points must be
considered when entering the information for this protection function.

To test this function, REF must be selected as the Protection Function in the Differential room. In the
Primary column, the phase-side information (Main Side) must be entered, and in the Secondary
column, the neutral-side information must be entered. If the Connection Type in the relay is Type 1,
the Starpoint Grounding direction of both CTs must be selected as Toward Object; otherwise, the
neutral-side CT must be selected as Toward Line.

The Ibias relation must be selected as Max(lp,Is) / K1, with K1 = 3.

In this example, the differential characteristic curve has been drawn for an operating threshold of 0.3.

I8 biferential Pro - o x]
2
Protected Object  Prote Characterstic Deintion  Ham
Main Side Neutral Tertiary
Nominal Values
Winding/Leg Name [Main Side. | [Neutral | [Tertiary |
Voltage [ aB00kv] | ek | 30.00kV]
[ s000ma] [ s000ma] [ 40.00 MvA |
b ] A O
[es - [res -l [ne -1
Current [ 366.6A] [ 366.6A] | 769.8A]
DeltaConnected CT:  [1s -l [we -]
[ 000A] [ 00a] | 8000 A
Secondary Current [ 1000a] [ 10004 [ 1.000A]
Starpoint Grounding tow, Prot. Obj. © tow, Prot, Obj. -
M
e G X
L L
() Use Ground Cumert Measurement inpuis (CT)
Ground CT Nominal Values
[ 2000a] | s000a] [ 80004
[ Toma] | TomA] | T0004]
StarpointGrounding :  [tow. Frot. ObJ. | [tow. prot. 0. | [tow. Frot. ob. -]
oK Cancel
Figure 55
[ 8@ Diferental Prc ~ o x|

Protected Object  Protes

= Cheracteratc Defn
Ibias Calculation ——  Reference Winding
max (Ip, Is} /Kl -

o, 15) . =

Fadtar 1 -

inion Hamonic

[0 No Combined Characteristic

| { Zero Sequence Eii

[fione ] [one ] o

Diff Current Settings

oK Cancel
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Figure 56

W8 Differential Protection Parameters

Protected Object Protection Device  Characteristic Defintion  Hamnoric:

Idiff
it

ifts> ¢ 100010

Remove from Here
Remove Al
Draw Custom
Zoom All

Grabber |

[ Ibias it

Ibias

dift

Slope

» | From | 1.000 Ibias/in | 300.0 midiff/In | To | 2.400 Ibias/in | 1.000 Idiff/In | 0.500

(O Show Final Search

oK
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Figure 57

Page 25 of 25


#_msoanchor_1

