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wygo © Jhigs cuaw 3l 8 3L 0.15IN jlado (gl diged Gl .9y waws |y Setting jlado 2L cund Jol al>yo 5
B3 5> Gl (50U by bl g In dy (ol 5> 3uS dzgs .ol Ginlidl 2.5mA gladly L |y by> Step Ramp
300/7 o o3lasiwl CT g 3L 5101250 jlade HV caw (50U by ST s .CT 50U lyz & 3gis 0 aid)S
-l 43935 o 0.125A g adgl wuoww 37.5A = 250%0.15 1155 30 jladoe 0.75IN 0ubais L b

Analog Out |Binary Out |Tn'gger |Sen'a| |F-‘.eport Analog Out |Binary Out |Tn'gger |Ser1'a| |Rep0r1 Set
- State Type - State Type
State Type State Mame: State Type State Name:
MNormal b State 1 MNormal A State 1
- Set Mode and FaultType - Set Mode and FaultType
set Mode and FaultType Set Mode and FaultType
General: Cirect e General: Direct e
- Analog Qutput Channels - Analog Output Channels
| Signal Emplitude Phase Frequency | Signal Ampliude Phase Frequency
ILI: 1L 200.0mA 0.00° 50.00 Hz L1t 200.0mA 180.00° 50.00 Hz
1 L1(1): 1 L1(T) 200.0mA 0.00* 50.00 Hz I L1{1): 1 L1{1) 200.0 mA 000" 50.00 Hz
44 oas
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45 youas

3 5o ylaply dio cand Sl -390 sl 18 9 JIgs ply 99 O glj 9l jlanh o b S G dlpe )
P93 el )3 9 3db Jlyigs oz b 5B o wb Jol o )5 394 G255 dWes plyz L plwse jlado b5 oby>
1L 4y a5 180 G| el )3 g 031> oy d) jlass cdls ) .ol aiols agly G| T L a3 180 LL

Al ol

Detail View: 51: State 1) < [
" Analog Out |Binary Out |Trigger Serial |Report Setting | [ Advanced view

- State Type - Quick Setting
o Tt ) D Clear Test after Start Edit Timeout 999.0 s
ate lype ate Mame D Enable Mouse Wheel Every Where
Quick ~ | |State 1 | ] Enable Mouse 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
.M E"E:.’i:i.'i'.
General: Direct ¥ Edit, Delete Report

| E] Apply Reset Hold Value Apply Zerc Set Zero |
- Analog Qutput 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
46 903

Analog Out |Binary Out |Tn'gger |Sen'a| |F{eport Analog Out |Binary Out |Tn'gger |Ser1'a| |Rep0r1 Set
- State Type - State Type
State Type State Mame: State Type State Name:
MNormal b State 1 MNormal A State 1
- Set Mode and FaultType - Set Mode and FaultType
set Mode and FaultType Set Mode and FaultType
General: Direct w General: Direct e
- Analog Qutput Channels - Analog Output Channels
| Signal Emplitude Phase Frequency | Signal Ampliude Phase Frequency
IL1: 1L 200.0mA 0.00° 50.00 Hz IL1:-1L1 200.0mA 180.00 * 50.00 Hz
1 L1(1): 1 L1(T) 200.0mA 0.00* 50.00 Hz I L1{1): 1 L1{1) 200.0 mA 000" 50.00 Hz
47 pouas

Quick 3o el 815550l (glp 390 s 1L wwl a=)3 100 plp ol Hladoe a5 Limit Angle aglj ,5T dlsyo )3
D90 (5w Casuo 9 Cand glj ol O diunlg dy 5)Slac U 390 0315 1 (Siwd Wygio 1 dxglj 9 03 Ll

415118 azéuo 9509 (RWT slaml)



=‘jy+3
:‘ly"l'

L 4

bias

ar?
Restricted Earth Fault m

Io|

L+ g |+ e

48 ygas
P2mp1
A o A A
f
% W - —
[ ]
c | A c
¥|52 S
L+
C Bl=I3+I2+IL1 i
A i !
P2] I | :
[R<E = i
Pr[ 15 : SIPROTEC i
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49 pyas

Detail View: (S1: State 1)

- I

415119 axéio

/ Analog QOut |Binary Out |Trigger |Serial |Report Setting [ Advanced view
- State Type - Quick Setting
[ Clear Test after Start Edit Timeout [ 999.05]
SEBLE SEBE [:I Enable Mouse Wheel Every Where
Quick ~ | State 1 | ["] Enable Mouse Wheel on Step Values Table
Manual Step Ramp
- Set Mode and FaultType [ Lo i ]
Set Mode and FaultType Add to Report e
.6 " _S{!-G.i} ms
General: Dirsct Edit, Delete Report _
| (] Apply Reset Set Zero |
- Analog Output Channels - Step Values
Signal Amplitude Phase Freguency Signal Amplitude Phase Frequency
IL1:1L1 1250 mA 90.00° 50.00 Hz IL1-1L1 0.000 A 200° 0.000 Hz
TLI(1): 1 L1{1) 125.0mA 0.00° 50.00 Hz TLA(T): 1 L1(1) 0.000 A 0.00° 0.000 Hz
50 Roal
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IChu

Threshold value
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P oot REF
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1as
52 g
A VYT P2 v\ P A
T E—
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P2 i | :
e i
pT[ 15! : SIPROTEC !
+ S !

4131 20 axieo

9509 (RWT slaml)



ar?
Restricted Earth Fault m

53 ypgas

Sdac g 3l (lime Wyel i 9 VL iy Ichar a5 ol Ichar-Ibias wygwo 4 U ¢yl (Sl 0aud &)l (o
g () 1320 9b 4 b REF G0y g ol

_ Iy

trip

char

54 Rl

IChu

Threshold value

P oot REF

55 pouai
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Irzp_|]

char

57 Roas

AL 151 4385 Itrip ylade 30U Jol dlivg 55 23S j3lo s dly aSial sl «y Jlgio 3 0 @3l elebl b §lao

Slg d2ls ez i 90 51 yiaS argly ol 51wl 310 by ¢ JSg Glyz gl @ diunly ay oy ool o oMe
39450 0315 Hausid Fiblas (y9j 5l ) b J&1s US> 310 @ 1Y o dy diwy Qb a5 90 51 i

T lop_charact.

4

Trip

+110° +100° +90° +80° —
B(lv™:130%)

_ | Extended operate range

58 g
35 Jwlgs> LSy dy Aib Ichar jl yi8)5 03k duwlxe Idiff ST g canlobyz (0 wglj 5l Jésiuwe U ¢l G
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Hardware Configuration

AMT 205 [ Advanced View

Analog Output |Binary / Analog Input_Binary Output | Extra Setting | GOOSE Setting |5V Setting |

ge Outpu

X500V {4

X600V [AZA3,
20600V (243,
11200 (A1A2,
11200 (A1AZ,
11200 (412,
11200 (A1A3,
11200 (A1A3,
11200 (A1A3,
11200 (423,
11200 (A2A3,
11200 (A2A3,

1x300 (A1AN, 5162

2X600V [A1A2, B2B3)
2X600V [ATA3,
X600V [ATA3,
24600V (A143,

Wiring

g

| outputTarget Outputiabel Type Adual  Sample Rate

1Gain

324 (A1A2,
D324 (ALA3,
2324 (243,
324 (ATA2,
D324 (A1A2,
20324 (A143,
324 (4243,
1324 (A282)
1324 (4282)
1324 (A282)
1324 (A383)
1324 (4383)
14324 (A3B3)
1324 (A383)
1324 (A1B1)
1324 (A1B1)

Current Output

Current O

B162)
B162)
B1B2)
B1B3)
B283)
B1B3)
B283)

Output Target

Output Label

Type

Actual

Sample Rate 1 Gain

More Info

Eohataiain-]

x1
X2
X3
Vi

v2
V3

K]

-l

Current

Current

Peak 454

12

12

Current

Current

Peak 454

13

13

Current

Current

Peak 454

1

¥

Current

Current

Peak 454

Not Used

Not Used

Current

None

Peak 454

Not Used

Not Used

Current

None

Peak 454

Combination

Cable Setting

Import.. | Export.. Cancel

oby> aw

bias

59 Pyl

StateType

sutetpe

[

Set Mode and Fautype
sethosesns ratpe

[TESTE
1

BayOutps |
[ ot ayhame rsme tmch adoh 30

foputs —
o i o ot anas
Show e ramin St

EXe)

) ovaie £ Ovevoage of Biary

Sty ercene

o uniation:

[Eare
o w

Fiaialues

ey

1200
20

£ Sepe o 1243

i
Binary Trigger Conditon

TiggeLogcininunTine

‘ vt ehaer Mon.

=]

35 Jled B 0g)S I pbyz o g A 0g)S I wby> aw Hardware Config ) b jusSeSuw 0g) 50 wamd (Sl
giise Juaie g cuow w 1B by g5 cuaw @ A 0g)S

= 1y | +|

/

n

Pep—
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Hardware Configuration

Device Config Type
AMT 205 () Advanced View

61 190’

Restricted Earth Fault vm

Analog Output |Binary / Analog Input | Binary Output | Extra Setting | GOOSE Setting | SV Setting |

Voltage Output

2X600V (A1A2, B2B3)
2XB00V [A1A3, B1B2)

2X600V [AZA3, B2B3)
11200 (A1AZ, B1B2)
11200 (A1A2, B1B3)
11200 (A1A2, B2B3)
11200 (A1A3, B1B2)
11200 (41A3, B1B3)
11200 (A1A3, B2B3)
11200 (4243, B1B2)
11200 (4243, B183)
11200 (4243, B2B3)

1x300 (A1AN, B162)

Wiring «

tag:

| outputTarget Outputiabel Tpe Adual  Sample Rate 1Gain

Cui

t Output.

Current

3644

20324 (142, B1B2)
2x324 [A143, B1B2)
23324 (A243, B1B2)
2324 (A142, B1B3)
2x324 [A142, B2B3)
23324 (A143, B1B3)
X324 [A243, B2B3)
1324 (4282)
1324 (A282)
1324 (A282)
1324 (4383)
1324 (A383)
1324 (A383)
1324 (4383)
1324 (A1B1)
1324 (A1B1)

oc2a ]

More Info

Output Target

Output Label

Type

Actual sample Rate 1Gain

18]

18]

Current

Current Peak 434

=]

2

Current

Current Peak 454

X3

13

13

Current

Current Peak 454

Vi

L1y

¥

Current

Current Peak 434

Not Used

Not Used

Current

None Peak 454

V3

Not Used

Not Used

Current

None Peak 454

Combination Cable Setting C Setting

Import Export . oK Cancel

62 Roas

0Ly Guaw 9 315 by 58 dw I 58 SO L VL 5wl gl 35S e |y Setting jlado LU s Jgl doyo o

G0 bl canl oad dy ooy el a5 Jligs by jlade b dy caopi jl s by Ginliél aby aby |y Jlyigs
LY olyz e 9 355 Olas 03 aSlyl abasly b 1y Blide (bl olya 150! b @b @ly 315 @b daiuio

Threshold value

el =

315 wélao Ichar b

Slope
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64 poas

65 Pyl

anced view SeralView 2 Seting Bt Contrade
e Simple mode (L112-03) (
State Type —— T e JEY )
state pe state Name SepTme  [TT000ms e — s — ez — e
. Oemieresn | Z 000
Rese Tine

Restricted Earth Fault vm

== ] Step Ramp Dislay
Sttodeand Fautpe B e 0 \alue —‘
General: Drect v o Erorin Step Ramp O rate g
O 1goer O Resetatues O Oftetvlues H
Start Values (7] Con.in Freq Step |- Step Values. Trigger Setting é
[ Seral Arpitude _Phase Frequency ([ Signal Arpitude _Phase Freauency (;""":' i
o 0owA 0007 s || TLEiiE Co0A 0007 000k || SteTerminaton H
nzie 000A 20007 s000t: || 112112 000A 0007 0000H: Time
1313 0000A 12000 5000Hz || 113:113 0000A 0.00 0.000Hz () space Key Press Comment before rise
1LY 000A 0007 5000 [ 1Lac:tY 000mA 0007 0000H: | || 8 use insy Tigger Conition as Speciied Below
A Binary Trigg:
¥ Outp FnalVaues [ O a0 0 or
[0 uiotine o tnen_a 58]0 e
[TEa] WomA| 0007 5000H:
122 00W0A 20007 S5000H:
[TEqTES 000A 120007 5000z
— 1LY WOmA 0007 5000H:
Binary Inputs () Tigger Condtion ——————————
18 Show Time from This State (] Show Only Last Change

0] Show Time from Fina Step
© O

i

9
O Disable Error Other
0 Disable Error Overvaltage of Binary

Stability Percent
Diff. Limitation:

Trigger Logic Minimum Time =
Delay after Binary Trigger

Error/Trigger Overcurrent For Voltage Output(HV) —

Overcurrent Behavior: None

Current Group® (A)

Percent:
Threshold: 00004

Error/Trigger Overcurrent For Current Output(LV)

Overcurrent Behavior: None v
Threshold: 0000A o
Error/Trigger Temperature ———————————

(O Enable Max Power

Temperature Behavior: None

Mode: Greater Equal (>=)
Temperature Value:

! <

66 Pyl

Lo )lal o S Sl -39 S 51 9 g5 0y 99 o 29lj 9 5w jlal e b s

GIw d=y0 )

394 @) Wlizo ©UL> 53 J¥gs oz pised 9 pasuie ylade b 5B by

[  Detail View: (51: State 1)

- I

Analog Out |Binary Out Trigger | Serial |Report Setting |

[ Advanced view

State Type

State Type

Quick e

State Name:

State 1

Set Mode and FaultType

Set Mode and FaultType

General: Direct ~

Quick Setting

[C] Clear Test after Start Edit
[T Enable Mouse Wheel Every Where
[:] Enable Mouse Wheel on Step Values Table

Timeout 999.0'5

Manual Step Ramp
o0 Auto

a1
Addto Report

Edit, Delete Report

[:] Apply Reset Hold

A Zero Set Zero
h 1 . LY
Analog Output C / Step Values \
| Signal Amplitude Phase Il Frequency | Signal Amplitude Phﬁ% Frequency
RN 200.0mA 80.00° 50.00 Hz L1 0.000A T5.00° 0.000 Hz
1212 0.000 A -120.00° 50.00 Hz 1212 0.000 A 0.00° 0.000 Hz
IL3:1L3 0.000 A 12000° 50.00 Hz IL3:1L3 0.000 A 0.00° 0.000 Hz
L) 1Y 2000 mA 0.00° 50.00 Hz ILI(1): 1Y 0.000 A 0.00° 0.000 Hz

4131 25 axieo
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67 y9:as

F 3
|Ghl
Slope
o e o o o
Threshold value
P lrestREF
68 Roas
Operate curve
T'up,mamur.
Trip
+110° +100° +90° +80° —
@(ly;130%)
_ | Extended operate range
69 Pyl

2 ) vatidio (5250, 1Y g2 a5 )5 @uais §yeb g 31> vz JI¥ss 91 cramw 930 4 3L Hl ¢l -
couo g |y dgly g aidls a5 ol |y bogbys jlade Quick do ;3 LL el (pl cwd Glp . 3Hb 3Slae 4l

Al Cawl an k‘.’/wdl) o L,M).) dS)QbJLO@ IR )|)9 WP D90 (d?).) 90\1.»0) &Ll RS- dJ) .))S.LO.C
3535 )1y8 d=g3 3550 cuwd (Gl lgise a5 cuwl juio dgly Wiliwl 3> 310 W 1Y cows @

1, =1, —[jy—k?jol
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Ibias :|IY|+‘]A|+|IB|+|IC|
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70 pouas

B e e
~" Analog Qut |Binary Out |Trigger |Serial FieportSettlng| () Advanced view

- State Type - Quick Setting
[ Clear Test after Start Edit Timeout
SEE LG e [CJ Enable Mouse Wheel Every Where
Quick b State 1 | [] Enable Mouse Wheel on Step Values Table

Manual Step Ramp
- Set Mode and FaultType Manual || € Auto Up Down

Set Mode and FaultType Addto Report urs
. D wr Enable Reset

General: Dwect Edit, Delete Report nable Rese _
D Apply Reset Hold Value Apply Zero Set Zero

- Analog Output Channels rl - Step Values ‘\

| Signal Amplitude Phase ‘ Frequency Signal Amplitude Pha%.I Frequency
ILi- 1L 200.0mA 80.00 50.00 Hz L1 1L 0.000 A TR00° 0.000 Hz
L2112 0.000 A -120.00° 50.00 Hz 1L2: 112 0.000 A 0.00* 0.000 Hz
IL3:1L3 0.000 A 120.00° 50.00 Hz IL3:1L3 0.000 A 0.00* 0.000 Hz
I L1(1): IY 200.0mA 0.00 * 50.00 Hz 1 L1(1): IY 0.000 A 0.00* 0.000 Hz

71 poas

G (6390 jg20 «dly Jlgio by dzgs b aS [ 03)S oslatiuwl Juwshéns eg) jl ¢lgise dy Pickup caws iy
Ll yoo g by 9 Jes Obye Jawilyand Hlade dchar-lbias cazuie

| wg Differm erction Parameters - o x
=
Prolected Otiact  Prolection Davics  Charactenstie Defntion - Hamonic:

I ————— 2 ' i v ' i ' ' | .

e 030

s - A%

New Start Foint 2l |
IBias | [[Em0ain]

Jam el A

Dias

Grabber oias i s [ stope
I B.0DU Iinassln | 2000 idhiHiln 0250
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73 pouas

Frolectsd Oyect  Frotection Device  Charactensic Do Hamanc

Pratection Function
) Ditferential Q) REF
(e, MAIN SIDE Heutral Tetiary
VinnpiLeg Name [Mair SiDE | [Heutrsl ] [ty ]
Valtsgs : 63.00 kv | £200kv | 000kv |
Fawer 20,00 WA 40,00 Wva | 000 e |
i

n Number :
Starponl Groundhng ©
Cureent: [ = =
Dera-Connected CT
CT Mominal Values
Primary Gurrar 40004] ampal] [ oona]
Sacendary Cunent [ 000 4] | 1000 &
Starpoint Gounding:  ow, Frot. Obj. Fial. Qb towibrot Oml -

s
r'/h; -\\

o As/ R
e el
] Use Grund Cumert: Meas_remant mpues (CT)
- Graund CT Mominal Values
Primary Gutrait [ “20004] sn0a] _boboa]
Secondary Surent [ 100 A| 1000A | 1500 A ]

Slerpoint Brownding . |1

74 Roas

[, = diﬁ,:_j}’—l—fijo‘

Ly = Ly |+ L |+ L |+ ] 1]

as

Protection Function ¢l |, REF g 3,b Differential Sgly « Test Object o,y 5o «Jawshans 0g) )3 wand Sl
Ibias Jgoy$ .5)S JaoSS 315 )h8 U ¢l a5 (siow b cwwliin |y Neutral g Main Side wleMbl G g 3y Ol
L ,BLie J90yd p2l 39450 G235 0y Se I s JSS las wlls )5 aSial a) a2g5 b -394 3)lg IPHIS 3oL
el d) Jgoy

Idgﬁ‘ - ]N_SEC — {75 SEC |

— MGDC(| ]A |:| IB |a| IC |?| IN_SEC |)
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76 ypguas

B Diffcrontial Protmction Parameters
=
Frotectes Otest - Frotection Davics  Chermctenstic Defintian. - Hamonic:
o ' i ' ' ' ' 1
20
Tew Start Point ] |
iaias
it 2000 1o -
e End
e a% -
Femore from Here i |
Femave
Do Cusiom g ¥
Zoem A =zl i
an " : ; . : ;
c 1 2 H [ [] ? [
Iblas
Grabber oias i Toias [ Slope
(] Som Freal Search

77 yoas

W Differential Protection Parameters

Protected Object Frotection Devics Chareeterse Defrtion

Copytromi  Delaull -
LIRS L] -

Facter ki =

1 Me Combiried Chanacteristic

Hemene
Teference Winding
Secondary =

Retesence Current

© srotsciea Onject Hominal Current

O 1 eomine: curren:

Zero Sequence Himination - . -
Primary Tertiary
Elimiration Trps Mone © Meme + [ -1l
Diff Current Settings i 1
ar = L L socoms]
1 s > 200 | tafsx s00oms||
e 20%] | | metame: YT
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33 .35 (50 o3laiwl JLuisSpls g diff-bias dazuive i glall 93 jl d) (g U215 eyl o Hauxuid glp
2> s> g 215 Glas cdlogy o )5 oS bz oadh aid)S 415 )5 ig= wdyd) plgie @ (IN) Jligs oy ) ¢l
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‘IN_SEC 'IZS_SEC ‘ ‘IFAULT ‘

83 yguas

i —| ]N_SEC - ZS_SEC'
= Max(| ]A A ]B A Ic N IN

84 pouas

_SEC |)

caaw CT g 35945 (00) b i oo @ 516 ceows GWCT () ol Jlgio Jawgs o3 adlyl Ll @ azg5 L
SS9k 350 I Giwo Idiff duole )3 (Saio cuolle Juds o 4 33950 o) udlys gz SUS Jlyig)
4y bawgs 03 0305 S byz > VL A8 arsis Gibls 4l gy 1) wdb w)l glas &) Sl slp
Al SIS0 G

power sysiem
contribution o

fault currepnt zone of protection

1
i
A(L1)_"', ~— : —al(L1)
I» L
B (L2) . s —b (L2)
5} +
c(L3) - —c(L2)
1 ) Current in the neutral (ly)
FAULT T" | T TI serves as a directional
31 N_SEC 1]l N reference because it has
#5.58C the same direction for both
L= PP internal and extemal faults.

Return path for Iy

for external fault

[
! ® cuments Iy sgcand lzs_sec are approximately
’,’ ! | in phase for an external earth fault
J/ o i e ® Iy = mod(hy_sec - zs_sec ) = zero
' L .
MTA “"} . /='
L IN_SEC
\ 1 .
N ROA H reference is
operate for M H restrain for neutral current
internal fault H external fault
H

85 pouas

I I

diff ‘IN_SEC- ZS_SEC| ~0
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IDIfF (In)

o | 2 H ; s . 7
IBias (In)
88 Rl
[power system
fault current

zone of protection

|
AL ==

p— )

! —12(L1)
oot
By =& —=r1 b o san
o | le=0
cuy == —cit?
N Current in the neutral (ly)
‘ ?I se’rves as :edlred.n'\n °
3, reference because it has.
ZS_SEC " the same direction for both
-

Retum path for 315

Retum path for

I sec -
restrain for

interal fault i extemal fault

intenal and external fauits.

@ currents ly_sec and Izs_se are of approximately
‘opposite directions for an intemal earth fault

@ Iz = mod(hy sec- ks_sec )Fmodlaucr)

reference is
neutral

i curent
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Lig = IN_SEC _IZS_‘SEC‘ = [T purrd

90 ygas

22 Oy g2 ) Wiyl @ d2gi b cwl Jhio plp Loyds Jaihars jlade iblas ) jl 2)5 slalks ¢lil 4
o GBlas ) il 2yl ) s dly 5gu 50 el aS 0391 sy CT g

Operating Characteristic

diff current in pu ?5
4
3
2
1 1
minimum base sensitivity 50 % : : | :
default base sensitivity 30 % B first slope=70%
maximum base sensitivity 5 % ~ — et - - - - <"\ ; ; ; ; ; ; ; ;
Step - 1 % transformer rated current 0 1 \ 2 3 4 5 6
1.25 pu bias current in per unit
91 pouas
power system
contribution to
fault current 1 zone of protection
- I\ i
A(L1) e s - (L1)
VAP
B(L2) - - b (L2)
<« | ¢
C(L3) —C(L2)
[
I Current in the neutral (Iy)
FAULT T" | T TI serves as a directional
3%l N_SEC 1 N reference because it has
Z55EC the same direction for both
e == - internal and extemal faults.

Return path for Iy

for external fault
® currents ly sgc and Izs_sec are approximately

in phase for an external earth fault
|zs_st=_c

internal fault external fault

® lys = mod(ly_sec - Izs_sec ) = Zero
!
i N_SEC 4\ )
H reference is
operate for H restrain for neutral current

H

1

H
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50 U 5y bl 3> bys o Jgl Lixdo a5 0393 indo dw ghls dy awgs o0 &)l diff-bias aaiuiv (v
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Operating Characteristic

diff current in pu ?5

1
minimum base sensitivity 50 % 4
default base sensitivity 30 % -

maximum base sensitivity 5 % —

~— 1 restrain area

first slope= ?0%

Step - 1 % transformer rated current

3 4 5 6

_-.
bias current in per unit

94 poas

U (ol wlelbl (53)S 3)lg 53 a5 (S5 .3)S o3kl Jawslyars og;) 5l ¢lgiso RETS2T dy )3 23U (ol s sl
el (23 ©y90 4 390 dzgi b iblaS

€

Ptected Obact rtoction Deve Charstsic Defrton Hamenic
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[ Differential Protection Parameters - o
2
Protected Object  Protection Device  Characteritic Defintion  Hamonic
Ibias Calculation Reference Winding
max(1p, 15 /K1 e
Factarki =
© Protected Object Nominal Current
O <Tnominal Current
() No Combined Characteristic
Zero Sequence Elimination
Primary Secondary Tertian
Elimination Type [nane -] [wone -] [ -]
Diff C Diff ing:
Idiff> [ osom]| | e [ s000ms]
it >> 1000in]| | tdi=>
Current Tolerances Time Tolerances
2505 [ psate:
0K Cancel
r Bl Differential Protection Parameters = (u] x|
2
Protected Oblect  Protection Device  Characterisic Definfion  Hamoric
Protection Function
O Differential  © REF
Main Side Neutral Tertiary
Nominal Values
Winding/Leg Name [Main Sid | [Neutral | [Tertiany |
Voltage [ aB00kv] | ek | 30.00kV]
| | Power [ s000ma] [ s000ma] [ 40.00 MvA |
e — S —
Starpoint Grounding \,E, v| \,E, v| \NV v|
Current: [ 36664] | 3666A] [ 769.8A]
Delia-Cannected CT: (1o -l [ne -1
CT Nominal Values

Primary Gurrent
‘Secondary Current

Starpaint Grounding

[ 000 A

a00a] |

[ 1.0004]

1000a] [

taw, Prot, Obj.

tawards Line

M
A
L

pE=

(0 Use Ground Cumert Measurement inputs (CT)

97 Roas

Ground CT
Primary Current [ 2000a] | s00.0a] | 800.0A]
Secondary Current [ 1000A] [ 10004] [ 1.000A
‘ SwpoimGrounding:  [tow Frot 0o <] [ow Aot o, o] [towrotom -]
0K Cancel

L Primary giw )3 9 35 ol REF 1) Protection Function ¢ 5 Jawslyans 0g) 53 3L U ¢l wwd slp

Starpoint cg> .39 3)lg Jlyigs o wleMbl Secondary (ygiw )3 9 (Main Side) ;5 couw wlelbl
Gl 3> glp Ll ) L3gh ol Max(Ip,lIs) LU Ibias akly g Toward Line 3L Neutral eow Grounding

4151 35 axiwo

Ll 034 ey Sluwilyand dasiivo v 0.3 3Slac

ID _COSPHI = (\Zi - f,\) *COSp
L+ I+
3

B
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r
|

BE] Differential Protection Parameters - o %

Protected Object  Protection Device  Charactenstic Definion  Hamonic

Protection Fu

| | © omerenta
P Main Side Neutral Tertiary
WindinglLeg Name = [Main Side ] [Newtrsl | [Tertiany 1
Voltage [ sook] [ sookv] | 3000 kv]

|| Power [ a000ma] [ a000ma] [ 40.00 Mva |
Connection Number 0 -
Starpoint Grounding [res -l [mo -1
@ [ Seea] | 7e584]
Delta-Connected CT [no -]
CT Nominal Values:

Primary Current
‘Secondary Current

Starpoint Grounding

[ awoal | 004]
[ owa] | |
tow. Prot. Obj. - ‘towards Line ol

M

(0 Use Ground Cumert Measurement inputs (CT)

Ground CT
Primary Current [ 2000a] | 5000A] | 30004]
Secondary Current [ 1000a] [ 1000a] [ 1.000A]
SwrpomGrounding:  [tow et o, | [weeton. | [eweetom -]

0K Cancel

[ Differential Protection Parameter

Protected Object  Protection Device  Characterstic Defintion  Hamonic
Ibias Calculation —————————————

99 pouas

Reference Winding
Comytom: et || v .
max (1p. 15) /K1 | ey
Factor K1 =
© Protectsd Object Nominal Current
O CTHominal Current
() No Combined Characteristic
Zero Sequence Eimination
Primany Tertiary
Elimination T [nane -] [wone -] e -]
Diff G i ing
it > 030m]| | tart>
Iai > 0000n]| | tait->
Current Tolerances Time Tolerances
Relative : Relative :
Absolute: 005} | apsoute:

oK Cancel

415136 axiwo

100 PeLV=s)

re e —— 1

L P G O P —

Prtecin nction
oeas O
Maingide e Tt

Vindegtegtiane o sde
et  —r
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e
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ORan XS (50 03wl 1Y Jles obyz g (310) Wil yeuo (Jlgs by ¢p Jawslass I REF cblas glp dy ol
Ll dy 58 dw byz bawgio a5 oaw ayyes @)U ¢l diff-bias dazuiin e ¢l (bl by S

ID_COSPHI/ In
- A

1.51 OPERATION
K

\

1.0 1B

SJOperate valug T v

0.5+ | ID NO OPERATION
I L

1 ~

0.0 ; | > 1B/In

0.0 I 1.0 2.0 3.0

102 pouas

ID COSPHI = (\ZT ~I.D*COSp

[, +1,+1,
3

IB =

103)%9"’5

o2 9 (IV) Jliss 0byz om a9l 45 3950 a8y 43 55 T loj COSPhi aly Jlgio 5> 0 555 @SS Gulwl 2
@id)S J33 53 ya0 COSPhi jlade 4l azy5 90 jl yiaS ool o asgli 31 g 2l 423180 (310) Wojlé yau0 g5
51y (310) o a0 JIgs w2 9 (1Y) liss ply2 g dgli o5 3l wwle> Gayi ) iloj prlply g0

b a5 90
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b 32425 G 4 Cown 93y SCT ST dolls jgb 4 dS o3 wiyy=s Connection Type go5 95 ay ¢l $lp
Type2 il puilyi eagz GUS (6503 9 puilyi ez )3 Loyl jl 52 9 TYPET b oaid (g0) o2 gz SUS

Cawl

zone of
‘%. protection -
i |
S i - — i
A, I
[+] T t
u = - —
Bl
r 4 l
c c = - —
e H L
- Ifaul
Y
{ * | Uzs
lo T \ L
For internal fault
lo
—
lN Reference is Neutral
Current
Operate for Restrain for
internal fault external fault
Current flow in all the CTs for an internal fault
105 Poald
zone of
H . protection » '
1 1
s — = lzst ! !
A Y a
o r ;
u — st — -
" i Y'Y b
c —  lzs1 ; —-
G Y c
e -
* Uzs joh — l I
- = -
For external fault
- lo

In Reference is Neutral
Current

Operate for
internal fault

Restrain for
external fault

Current flow in all the CTs for an external fault

106 yigas
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zone of

H protection i
I |
s — lzs1 : —— ;
& Y'Y
o r ;
u —» 51 o~
B ey
r P ;
c — st —-
G Yy
e -
<. * .) Uzs ’OL\ . l Iy
- - -

IN Reference is Neutral
Current

Restrain for
external fault

Operate for
internal fault

Current flow in all the CTs for an external fault
108 pouas

U (ol wlelbl (53)S 3)lg 53 a5 (SIS .3)S o3kl Jawslyars og;) 5l ¢lgiso RET620 dy )5 23U (ol s sl
ol (23 wygo 4 39 dzgi 1L bl

2L Primary ygiw )3 9 35 ol REF 1) Protection Function ¢ 5 Jawilyans gy 53 3L U ¢l wwd slp
3 Connection Type )51 .5¢% 3)lg Jlyigs e wlelbl Secondary (giw 55 g (Main Side) 518 cow wleilbl
caw CT wygo ¢l jué 5> 2L Toward Object 1L CT ¢ yo Starpoint Grounding cag> ¢ typel o,
.39 wlisl Toward Line 1L Neutral

394 Llasl K1=3 sae g Max(Ip,ls)/K1 3,b Ibias akl,

[ biferental Protection Parameters = @ )

Protected Object  Protection Device  Charactenstic Definion  Hamonic

ain Side Neutral Tertiary
] [Neutrel ] [Tertian: 1
sok] | sokv] | 3000kv]
a000ma] [ s000ma] [ 40.00 MvA |
Y v
) 0
ves o
Eren [ Seesa] | Seeea] | (=T
Delta-Connected €T: [0 o
CT Nominal Values
Primary Current [ a00a] [ w00a] | 50004]
Secondary Current [ 1000a] [ 1000a] [ 1.000A]
Starpoint Grounding tow. Prot. Obj. - tow, Prot, Obj. - tow, Prot, Obj.

aR
Fﬂkylﬁ

() Use Ground Curent Measurement inpus {CT)
Ground CT Nominal Values

By B [ 2000A] | w0oa] [ 5000A]
Secondary Current: [ Towa] [ ooa] | |
| Starpoint Grounding tow. Prot. Obj. tow. Prot. Obj. tow. Prot. Obj.
0K Cancel
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W8 Differential Protection Parameters - o x
Protected Object Protection Device  Characteristic Defintion  Hamonic

i i Reference Winding
Copyfrom:  Default Heutral -

max (Ip, 1s] /K1 B

Factar k1 =

<

Reference Current

© Protected Object Nominal Current

O ¢TNeminal Current

(0 No Combined Characteristic

Zero Sequence Himination
{ Frimary Secondary Tertiary

Elimination Type [wone =] [wone -] [ -]

Diff Cy i Diff ing:

Lm tat

> et
Current Tolerances Time Tolerances

oK Cancel
M Differential Protection Parameters - o X
2
Protected Object  Protecton Device  Characteristic Defintion _ Hamoric
' ' . ' '
10
. |
. |
Add 9 ]
Remove from Here
Remove Al
Dren Custom 27 y
Zoom Al
0 | i i I I
00 08 10 15 z0 28
Ibias.
Grabber [T Ibias [ Ibias it Slope.

O Show Final Search oK Caneel
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W8 Differential Protection Parameters

Protected Object  Protection Device  Characterstc Defintion  Hamonic

Copyfrom:  Default

max (Ip, 1s] /K1

Factar k1 =

(0 No Combined Characteristic

<

Reference Winding
Heutral -

Reference Current

© Protected Object Nominal Current

O ¢TNeminal Current

Zero Seq; Elimination
Primary Secondary Tertiary

Elimination Type [nane -] [wone -] e -]
Diff Gy i Diff

Idiff > 030in]| | taifrs
it > 10.001n]| | tdiff->
Current Tolerances Time Tolerances

Relative : 200% | | Refative :
Absalute: Apsolute

oK Cancel

113 poas

M Differential Protection Parameters - o X
2
Protected Object  Protecton Device  Characteristic Defintion _ Hamoric
' ' . ' '
10
. |
. |
Add 9 ]
Remove from Here
Remove Al
Dren Custom 27 y
Zoom Al
0 | i i I I
00 08 10 15 z0 28
Ibias.
Grabber [T Ibias [ Ibias it Slope.
() Show Final Search oK Cancel
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