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This thesis presents the simulation of three protective relays, i.e., overcurrent
relay, differential relay and distance relay. The three protective relays are modeled and
simulated using MATLAB/SIMULINK. They can be use for the evaluation of relay setting
values before actual implementation and power system protection education.

Laboratories of the overcurrent relay models demonstrate how to discriminate
between primary relay and secondary relay of A-Y Transformer and protect malfunction
from the energization of transformer using symmetrical components.

A laboratory of the differential relay model shows an example of power
transformer protection, how fo select CT connection and set percent tap of auto
transformer for compensating phase and magnitude of primary and secondary currents
of the transformer.

Laboratories of the distance relay model demonstrate the step distance
protection technique, effect of compensate factor and multi-terminal line protection.
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2.2 Siasiuasng (Differential Relay)
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N9vLai MaNILIAaIAFI WAL (I ) INmIN&NN1g (2.5)
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1. Phase-to-Phase Fault
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NI R W1nndn 0.33 waasdnszuuldifamanuiansasuuulianuins 412 ve9
AND Gate winiiu 1 lunstilszuuinig Switching aziianseuaiiudaniiioagdnalia 1
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1. vnedmaanuitudeyaia RelayModel aslulwainasiigasnis

2. finnnsfinaen Mile 8 Ovemodel WAz Ovemedel2 aslulnaiaes Work lu
Tilsunas MATLAB

3. auitudesnie RelayModel aantilsunas MATLAB/SIMULINK

4. FansfnaenuunsnaediiagnsugAuilddoutszneuauiins udnanely

A SIMULINK A16ia4nns

917 8.11 uapanuuAnaasRiadnszuanulullsungi MATLAB/SIMULINK doyrynmnd
1 v
dpastuuanaashe nezualnin 3 wa () M ATUmNRRAILLLAaB9TIaE taeianIg
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0iC Relay Using
Symmetrical Components

717 3.11 wuuanaesTiadnszuaiui iddeudssnauansnms
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~ Symmetrical Components

717 3.12 Medanszuaanszuuivaiudaunnnidn iuuuanaedsatnssuaiv

N dautlsz navianunms

4
v

%

o/ i I/i/ ] 1 A 6
tyrynueaney 1 Ae Trip Signal Badudyayuideldarunuigesiniusnines

Y o

Y o | = ea —— | X
[3M ﬂalcymm'amﬂu 1 ‘mJ’WEIfNLeﬁ’ﬂ‘j‘ﬂm‘i_lﬁ‘ﬂtﬁmj‘ﬂﬂ"m@ﬁ‘ mzﬁmfyﬂmmmﬂu 0 BUNNEDN

o

A 6

a a rellry;“:“;l . . .
wasnAUININesitAgeas LEasnaLusnINesn kinadaan External control of switching times
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i1 Block Parameters: Breakerd
Three-FPhase Breaker [maszk] [link)

Connect this block in series with the three-phase element
wou want ko switch, You can define the breaker timing directly
from the dialog box or apply an external logical signal. If you
check the 'Extemnal control' bog, the external contral input
will appear.

Parameters

Iritial status of breakers [
Switching of phase A
Switching of Phase B
Switching of phase C
External control of switching times

Breakers resiztance Fon [ohms]
|0.0004

165 By |

Snubbers capacitance Cp [Farad]

[, ™ B\ ~ |
Measurement&!_N_one____ F 1 AR\ ____—VI

[ 0K ] [ Cancel ] ’ Help ] Apply

717 3.13 MerAsAuLILANaeasNALLININGs AMFLULLAAedTIATNITIALT
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ot Disk O
0/C Relay Using
Symmetrical Components
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dll ) o a a o = c6 ¥ [~ o dl

Waninissuiiandanuuuataessiadnlddaulsznauanninsaziiuaegli 3.15
1 dl v ) %’/ VY o o = o= 1 1 A
AMERINNIRe UL AeTIAtNaE] 7 AN AD

1. A1 Time Multiple Setting #78f1 TMS

2. A1 Current Tap Setting wiatiLili %

3. A1 Current Tap Setting Delay vitdaeitli %

4. A1 Sample Time 224117uns3 Utaenldund An Default WAL 1e-5 AU 81
Aean1TtUAeufiaInInIsus bAY Sample  Time (TS) T M-file @@ Ovcmodel  Wag
Ovcmodel2 fag

a

5. A1 Current Transformer Ratio Primary Aig §nsndaumdiauilainszuaniednitgund

a

¥

6. A1 Current Transformer Ratio Secondary A8 8m31d2umsialladnszuaniasiu
NALNN

7. A1 Curve (N384 Curve WAAL 1 U89 Standard Inverse, N3el Curve Winfw 2
NuNeDe Very Inverse, N3t Curve wWinid 3 UNN8l Extremely Inverse Wazn3eid Curve

winfiu 4 nneda Long Inverse)

=1 Function Block Parameters: Overcurrent Relay, Using Symmetrical Components E

Subsyztern [mazk]

Standard Inverse [Curve = 1)
e lnverse [Curve = 2]
Estremely lnverse [Curve = 3]
Long Inverze [Curve=4]
Sample Time Default = Te5 &

Parameters

Time Multiple Setting [THS]

Current Tap Setting (%]

Current Tap Setting Delay [%]

| |
Sample Time (=]

[eh |

Current Tranzfarmer Ratio Primany

Current Transformer B atio Secondary

Curve

0k, H Cancel ” Help J Lpply
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3.5 WUUANABISLAENARAIY (Differential Relay Model)

A 4

SIMULINK
Model
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| Discrete Fourier S-Functior
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(Current 2) ) (Y /D1/D11) ™ Transforr (50 Hz) > (//E)

Protection Trip Signal |«
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[y;]l/\']ﬁ’] V1, V2, CTR1, CTR2 |op0, |op1, Iop2a k1, kz, Tdelays Sample Time,
%Tap Auto Tr uaz 2™ Harmonic Current Threshold for Blocking Trip

Y

Current 1 tihuuaan Select CT 1 uaz
udan Discrete Fourier Transform (50 Hz)

A
Current 1 thuuaan
Discrete Fourier Transform (100 Hz)

A
Current 2 tinuuaan Select CT 2 uaz

uaan Discrete Fourier Transform (50 Hz)

A

Relay Characteristic

End
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v
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Current 1

CTPriY=17% NO

CTPriD11=C?
CTPriB1=0"7%

CTPriY=07
CTPriD11=17
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Current 2
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8. IWFaUMaUAINIZLATNSNARNAA1A LT 2 NTANN FuA1 2™ Harmonic Current

Threshold for Blocking Trip e&A1x1nnanldde 9 d1sfeandnlilda 10
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3.6 N1sUILULANaaITLadNan19 g9

1. fansfnaenuiludiayaie RelayModel avlulrawmesigasns

2. finmsdnaan M-file e Differentialmodel aslulnlained Work lulilsunsa
MATLAB

3. fluitudayaie RelayModel aniisunsa MATLAB/SIMULINK
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Trip Signal
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E! Block Parameters: Breakerd
Three-FPhase Breaker [maszk] [link)

Connect this block in series with the three-phase element
wou want ko switch, You can define the breaker timing directly
from the dialog box or apply an external logical signal. If you
check the 'Extemnal control' bog, the external contral input
will appear.

Parameters

Initial status of breakersi [
Switching of phase A
Switching of Phase B
Switching of phase C
External control of switching times
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Lagging

917 4.2 szuu WA dudunimanei 4.1

317 4.2 uAA9 Single Line Diagram aavszutWinduiunimaaesd 4.1 szuu
Usznavdaewnadana i 3 wa 115 kv -ArATan e W inana9as 700 MVA A1 X/R

WiINTU10 AnanaNwInTnantTa M TdTa N eussaundasni115 kv /22 kV au1a 30

MVA A1 %Z Winfu 12 A1 X/R Wndu 10 sauuu A-Y f10a M uaz N J31asnssualiume

peag anfitia N 211m 0.5 MVA pf.0.85 8143 fnuualiiinanutansasszdtama A

%

WAL B 7172 N o 1987 0.04 U7
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NINARDT: 4.1.1 NINITANUINAN Setting a1uiLTadiia M waz N TagAnann
NITLARNANTEY 1 pu. (NBUAUNIIAA9ATRULIANHNE) A1uuA Margin WAL 0.3 Aunf 7
&ryoynou Trip 2031adia M uaz N

N1INARBL: 4.1.2 NN1TANUIUAN Setting AUFLTIALTA M annszuaianged 1 pu.
(NBUAUNTAANATULLANNING) ANUINAN Setting A MSLTREA N a1nnIzualiansas
0.866 pu. (WMEUALUNITAAMNATUULAINNE) AN1uA Margin WAL 0.3 3u% Adtynyns

Trip 2947tathia M way N

N13AIUID

NYKA: Base MVA = 100 MVA

6
NIzUA Base AU 115 KV 1, (115kV) =L103 = 502 4
J3x115%10
6
n2zua Base #nU 22KV: 1, (22kV) =L103= 2624 A
J3x22x10
uvasang TWn:
S, 1
 =— =£= 0.14285 pu.
SCC 700
Z 0.142
R, = s 55 _ 0.01421 pu.

[T
R

Xy =Rx10=0.01421x10=_0.1421 pu.
nafanlaslnidn:
ZT=0.IZX%= 0.403 pu.

y4 0.403
R, = L Q = 0.0401 pu.

\/1+(ij T
R

X, =Rx10=0.0401x10= 0.401 pu.

NIMAAAMNEANFBILL LA NN A AIPU:

1
(R + jXs + Ry + jX7)
_ 1
(0.01421+ 0.1421+0.0401+ 0.401)
=0.182— j1.82=1.832£-84.28° pu.

|1.|=1.832x2624 = 4807.16 4

NIZUA D AANARANRANTES [, =
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1| (224V) = 4807.16x%= 919.63 4

NIMNAAINRANTBITZUINAGNE:

N2 UAT A TE M EN TR ANAANTBNNNAL 0.866 pu.  WWaLAUNIALAR
A RANS B ARTAY Fari |1.](22kV) = 4807.16x0.866 = 4163 A

N13NARD

4.1.1 NNNIAIUAN Setting AuSUTIAETTA M uaz N IngARRINNIZLARANTES 1 pu.
(HReUTUN198AMNATRULANNA) AU Margin WAL 0.3 317 Adtye U Trip Yag7iasl
178 M uay N

Fadiia N:

nezlaniAUeIndanlaaniesni 22 kv

__30x10° T oo
J3x22x10°

\@an CT winfiu 1000/5 A1 CTS FN7 145 % Characteristic WUy Long Inverse

(A=120, P=1) Auua TMS wiafiu 0.05 tieannliilTiagdnnudsiasiia N a96e9n1san

4

WA NAtaagn A |

|
aa Ly o

ANTLALIAZNINU () Yinaan

A
M’ -1

AARNNNIZRANANTES 1 pu. TIWINAL 4807.16 A

input

t(1) =

Imﬂ M — I]nput — 4807.16

Ly 1.45%5%(1000/5)

Pickup
PIAT M, A, P 4az TMS uwnuanluaunng t(l) azle

(D)= (2 xS =—20 4 0.05= 259 s
M1 3315-1
Fadhia M:

)x TMS

=3.315

N19UA Margin-= 0.3.311%- Aaiuaa e gia M azni9u () sduadilaeiu

a1709 9N LTRETd N Af 2.59+0.3°= 2.89 U7 A1 | ‘ARAINNTILANANTES 1 pu. T4

input

Winfiy 919.63 A

A1 Time Multiple Setting (TMS) 28431881178 N 111a1n

S t(1)x(M"-1)

I
S g Jm _ 91963 o
I 1.45x5%(200/5)

Pickup
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1A M, A, P ua t(1) wnuanluannig ) azle

(Dx(MF =1 _
S (1)x( )=2.89x(3.17 D _ 0,053
A 120

v v
v o Y o o o o

fatiudayan1sFaA g uFLLLLANaesTagnsTuaiutd M uaz N 1dun1un131ed

a

1 v
=

41 3% 43 uar 4.4 wanstayanIIBIANTILLLAIABITIA NI UAIRWITA M Uaz N

FNANAL 317 4.5 LAAITRYANNIFIAULLIANABIANRANTEN

ndl % :// (G s a dl
R38N 4.1 ABHANTIFNANTLALUNTZLANUNITNANBIN 411

ANUUUSTIAL CT Ratio Curve CTS ™S
1Ta M 200/5 Long Inverse 145% 0.05
178 N 1000/5 Long Inverse 145% 0.053

5] Function Block Parameters: Overcurrent Relay M @

Subsystem [mazk]

Standard Invaerse [Cure = 1)
Ve Inverze [Curve = 2]
Estremely Inverze [Curve = 3)
Long Inverze [Curve=4]
Sample Time Default = 1e-5 =

Pararneters o —

Time Multiple Setting [TMS]
[0.053 — |
Current Tap Setting [%]

HE -

Sample Time [z]
1e5 |

Current Transfarmer B atio Primary
[200 |
Current Transformer B atio Secondary

E |
Curve

] |

[ QK ] [ Cancel ] [ Help ] Apply

9171 4.3 dagyannasiA USRI aeE AN azuaiuTE M N1aMaaesh 4.1.1




=] Function Block Parameters: Overcurrent Relay N

Subszyzstem [mask]

Standard Inverse [Curve = 1)
Ve Inverze [Curve = 2]
Extrerely Inverze [Curve = 3]
Laong Inverse [Curve=4]
Sample Time Default =165 ¢

Parameters

Time Multiple Setting [THS)

|0.05 |
Current T ap Setting [%)

1145 |
Sample Time (2]

|'I eh |

Current Transformer B atio Primary

1000 |
Current Tranzformer B atio Secondary

|5 |

Curve

4 - |

i_ oK. J[ C-ancel ” Help J Apply

77 4.4 dayaniafiANLILA1AeEIaENIZUARUTA N NINARRIN 4.1.1

L1 Block Parameters: Three-Phase Fault

Three-Phasze Fault [mask] [pararieterized link] -

Uze thiz block to program a fault [shart-circuit) bebween

any phase and the ground. Vou can define the fault tming
direxctly fram the dialog box or apply an external logical signal.
If pou check the 'External contral’ baw, e external contral
input will appear. : 7

Parameters = ’ 4 s £,
Phase & Fault

Phase B Fault

[] Phaze C Fault

Fault resistances Row [ohms]

|0.00000
[] Ground Fault

[] Esternal control of fault timing :

Transition status [1.0,1 ...);

m |
Transition times (s):

{1 0.04] |
Snubbers resistance Rp (ghms) :

reto |

Shubbers Capacitance Cp [Farad]
|int |

Measurements| Mone =v|

[_ QK J l Cancel ] ’ Help l Spply

o 1

7171 4.5 da3An19FIAILLLANABIANNRANTEY NINAABITN 4.1.1
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Three-Fhase Fault =
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3171 4.6 uanaszuuTnfindnaeslulsunsn MATLAB/SIMULINK fapanuianses
s=inala A LAz B 1M9AN1 22 KV A19an 0.04 31

178 N

307 4.7 wananszualnlfinga N wla A iwieuifieuiuen rm.s. dewinaouianses
ANTTUA rm.s. RANTL 131 wenutld RaniuzAsfaudsaniAnacuiansesiita N
ANNTEUE rms. SRR 4170.6 wanuLls Anidls 0.867 pu. WeeLRLANIZLAT AN R
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iz :'Qﬁ 1] []
e rmnmnn 1In 1A AanEHAIA 1~
(@) AT 2-4 FUN

717 4.7 nszuatia N wla A Wletauiual rims. n19MAaeaf 4.1.1

a

717 4.8 uamnszualvlinta N wa B ulauiiauiue rm.s. newinAutanes

ANNTZUA rm.s. NAWINAL 13.1 uanudf RanuzAssavasaniiaAuRanTasnta N An
nIzud rm.s. NAWINTL 4160.27 wenudls Asly 0.865 pu. WaRaufUANTZLARANTBILLL

dl a = a g dl oA '8
ANNNE Laz Nan 33U NezldanasaullANLszanl 0 lanudd asannimasnmAuIninges
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31171 4.8 nszuas NINARDIN 4.1.1

7171 4.9 wananszualfaiia N wla ¢ uliauiaunuen rm.s. wodidaenewia
AITNEANIRIAINTELA r.m.s. HANAIAL 13.1 | LaNulf wasaInifinANRAnIaenta N

' A ...- "\ a ] =K
ANTZLA r.m.s. NA1 13. LALNAATITHNANTEY AQUNILIAN

dl a = = '8 dl A & A o
7 33U NTZLAAAAIRUNAIUTZNIL 0 waNulT L HAYAINEEaTNALLTNINATIL A9ATF A

(N) 291981 0-2 1

917 4.9 nszuaria N wa C wWrauiiauduel r.m.s. N19nAaasn 4.1.1
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g M

gﬂﬁ 412 yapanszuatia M wa A nWauiieudl rms. newinANRANaIAT
N9vud rm.s. HANYNGL 2,56 uanuld RanurAFandIaInfinAuRansasdiTa N AN
A9TUA r.m.s. HANINAL 461,83 uanudld Al 0,502 pu. iefauRANIZLAT AN DI
AUIE ez 198N 3 3WF nezuaanadaiiAszan 0 weawtlf esannimesAnwsnines
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317 4.12 nszualwinga M e A WEeRRLAY F.m.s. N1INARDIN 4.1.1

3U7i 4.13. wanenszuatia M wla B wWisnifietd rms. rewdnauianses
ANTTUE rm.s, TAMYINAL 256 Wanutls BanIugAdfandaaInIAnAa LR ANGatE N A
AgTuA rm.s. HANYNGL 920.2 wanualf Ay 1 pu. WeflsuiuAnnITuaR AN IULILA
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31I7 4.13 nszualwili, AEUAY 1.m.s. NINARET 4.1.1

P TS A -
EES < i
=

i y < K7 = S ' ' a a '
717 414 uamINTUA C ulauifiauan rm.s. deufnnndanges
1 a A' = a ] dl o 1
ANNTELE r.m.s. HAWINNL AU AIFIAIANNAANNRANIRINTE N AN

N
NILLA r.m.s. HAVINAU 45 IR LNUAINTZ LA ANT AL
ANNNA LAT N1IA1 3 AT NIZUAAARIAUTATLTENN0 0 anuilF Iasannmasnausninas

HlA9asfinANNRANTaaanaInTELL ©
L] [ ]

(M) 294981 0-2

9117 4.14 nezualngia M wa C uBauWieuen rm.s. NMAaeR 4.1.1
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gﬂﬁ4.15mm\nﬂﬂ ATTA M WL97119aN 2.98 37 wlafidudanimyu

wa A HAiNTL 27.3 % Wasiiusan / uwla B e u\\u wWefiduianunyuma C

HAwinfiu 26.76% vin Tdynyan :‘ 1AaN 1 41 0 (Tlnaeas) Asgli 4.16
elé’d & O [ = = : \ -\‘ = 6 o a rel' [
neoutiTadinaulignAe s LARAINNEANTBINTIA N FLaditia N Wudadnng

NqnALIINUNEL

AW 0 B

91I7 4.16 &rynynnd Trip A0IatNIzULAIANTA M N1TNAASIN 4.1.1
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4.1.2 NN1IATUIUAN Setting AnFUTIaETa M aannszudiianges 1 pu. (Weufiy

NTAAMNATULLATNNG) ATUITUAT Setting A1n5LTIadTa N annszudiinngas 0.866 pu.

al o

(NEUALNNIARMNATULLIAVNING) N111UA Margin Winfiu 0.3 AU adtynyand Trip 209518

u

12 M kaz N

6 o/

Fuashia N
a o v b
NILLANAAUBINTAULRINIIAIU 22 KV

_30%10°
V3x22x10°
W@an CT windu 1000/5 A1 CTS #ufl 145 % Characteristic wuU Long Inverse

= 787 A

(A=120, P=1) Anvum TMS winfiu 0.05 LiadannliiTiadninnasiasiia N a96a9n1san

4

winana A eagn A1, ARAMNNIZUARANTSN 0.866 pu. TN 4163 A

input

aa s o
ANTLALIAZNINTY () Y1an

A
t(l)= xTMS
() (Mp_l)
L 41
o M =127 2 03 =2.87
Ly 145x5x(1000/5)
WA M, A, P uaz TMS wnuanlugaunig 1) azls
A 120
t(l)= xTMS = x0.05= 32 s
) (MP—I) 2.87 -1
Tiachiia M

AMMUA Margin = 0.3 317 Aasiuaannsiagiia M azsinau t() hidadiasiu
d13ealiiUTiachiTa N Aa 3.2+0.3 = 3.5 Ui

A1 Time Multiple Setting (TMS) 28431a¢118 N ¥11a1n

S t(1)x(m" -1)

L 919.63
= = =3.17
I 1.45%5x(200/5)

Pickup

P1AT M, A, P ez t(1) wnuanliannis i) azls
(M"-1) 3.5x(3.17-1)
= = 0.064
A 120
F LT AUANTIFIAIF M ULLLAN AT AT NI AN LIE M way N HUnINm137199
4

08l

!
TMS = ( )x

u

4.2 U 447 upr 4.18 uansdeyani9fvAIgRILLLAARAdNIEuAIUTA M uaz N

FNANAL 317 4.19 LARITRYANNIAIANULILIANABNANRANTEN
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ALULSTLAST

CT Ratio Curve

CTS

T™MS

SIRY

200/5 Long Inverse

145%

0.05

114 N

1000/5 Long Inverse

145%

0.063

=] Function Block Parameters: Overcurrent Helay M
Subszystem [mask)

Standard Inverse [Curve = 1)
e Inverse [Curve = 2)
Estremely [nverse [Curve = 3)
Long Inverse [Curve=4)
Sample Time Default = Te-5 &

Parameters -

Time Multiple Setting [TS]

X

|0.0B4

Current Tap Setting [Z].

(145 __ g

Sarnple Time [5)

165

Current Transtarmer F atia Prifmary

L & W i vy

Currert Transformer B atio Secondary

[TDKJ‘[ Can'c:B_l H Help ]

Apply

917 4.17 doyan 3faAuLILAIaadTIAtNIZUALTUTA M N1INARBIT 4.1.2

=1 Function Block Parameters: Overcurrent Relay N

Subsypstem [mask)]

Standard Irverze [Curve = 1)
Werg Inverze [Curve = 2]
Extremely Inverse [Curve = 3]
Long Inverse [Curve=4]
Sample Time Default =165 2

Parameters

Time Multiplz Setting [TMS]

0,05

LCurrent Tap Setting (%]

[145

Sample Time [s]

[1e-5

Curient Transformer B atio Primary

[1oo0

Current Transformer Fatio Secondary

5

Curve

4

[ ok ” Cancel ][ Help ]

#pply

3117 4.18 dayan sfaAuLILAABITIALNILUATLTA N N19NARDITN 4.1.2




L1 Block Parameters: Three-Phase Fault

Three-Phaze Fault [mazk] [parametenzed link]

Use this block to program a fault [short-cincuit) between

any phase and the ground. You can define the fault iming
directly from the dialog box or apply an external logical signal.
If pou check the 'Estermal control' bos |, the esternal control
input will appear.

Parameters

Phaze A Fault

Phaze B Fault

[] Phaze C Fault

Fault resiztances Ron [ohms] ;

|0.0000001

[] Graund Fault
[] Esternal control of fault timing :

Transition status [1.0,1 ..);

I

Transition times [s):

o0s =

Shubbers resistance Bp (ohme] ;

CI > v/

Snubbers Capacitance Cp [Farad)

limf

~|

[ 0K, ][ Cancel ][ Help

l y Apply

9117 4.19 4oy ANN1IFIAMLLAIABIATHNAANTBS NITNARDITN 4.1.2
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Three-Phaze Faulk [mazk] [parameterized link]

Ulze thiz block ta pragram a Fault [shart-circuit] between

any phaze and the ground. Y'ou cardefine the fault timing
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If you check the ‘Extemal control box , the external contral
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Paramet
[] Phase B Fault
[] Phase C Fault

Fault resistances Ron [ohms]

0,0000001 IRYIND
Graund Fault

Grounclresistance Fig [ahmz] :
|0 0000001

[] Extemnal control of fault timing :

Transition status [1.0.1 ..

mo |
Transition times (2]:

[[0.08] |
Snubbers resistance Bp [ohms)

Jeln |
Snubbers Capacitance Cp [Farad)

finf |

|
Measurements| None |
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Characteristic Impedance Relay

Pick up Impedance Zone 1 (Q) 0
Pick up Impedance Zone 2 (Q) 0
Pick up Impedance Zone 3 (Q) 0
Time Delay Zone 1 (s) 0.1

Time Delay Zone 2 (s) 0.3
Time Delay Zone 3 (s) 1
Compensate Factor (Real) 0
Compensate Factor (Imaginary) 0
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Subszystem [maszk]

Reactance Relay; a=0
Impedance Relay : a=1
Sample Time Default =15 =

Farameters

a
L |
Pick up Reactance Zonelfor Reactance Relay [Ohm]

o |

Pick up Reactance Zones for Reactance Relay [Ohm)
0 |

Pick up Reactance Zoned for Beactance Relay (Ohm)
0 |
Pick up Impedance Zonel frcu'r Impedance Relay [Ohm)

0 Y |

Pick up Impedancgﬁqﬂe:filﬂpadance Felay [Ohm]
0 |

Fick up Impedance Zone3 for Impedance Relay [Ohm)

o ' |

Sample Time [z]

Mes | |

Time Delay Zonel [z
0.1 |

Time Delay Zones (=] —
0.3 |

Time Delay Zoned (=] /

L |
Compensatian Factor [Real]

0 |
Compensation Factor [Imaginan]

0 |

f ‘EIK j[ Cancel ” Help ]I _.-'f-.ppl_l,l

1 v
717 6.3 dagyan1IFNALLILANARTIALTYEENNTTE S



124

Discrete,

Te=1e-005 =,

—»[]

Bus S —
Seopel
_...mm ale a|A “Waba
A lp—————a|A Hm 3y G e
||Hn——¢nmb'—'ﬂ a: : ;
clo———slc — .| e

- -

115 kv Thres-Phase Breaker = - LsiC C 1
TOO MVA Three-Phase ThiaelE ik L4
L VI Me sl g Pl Section Line

= (A
% B\ ;
. il =
Trip Signel > Three-Phase Fault Load 18 MVA
P Vabc pfDE3
Lagging
R >
X
I
Distance Relay Scope2
Bus s

1l 6.4 sruTrindaaasdiuiun 1mmeanad 6.1

174!


nkam
Typewritten Text
124


125

317 6.4 uansszuulnAndraaclulilsunsuy MATLAB/SIMULINK g1/
6.5 uaasesulWANTa S nudndaareufnanulansesuseiuiiAnive 3 e wda
anifaAUAANTINE a ARTTA T 41981 0.05 3wt sinlHusssuma a ana g
6.6 uananszudlnliniilvariiulia S nudniewinanuAansasnszuaiiAnas 3 s
udninAudaniasiia T et 0.05 Aunfl nezuawa a ﬁﬁﬁqqﬁu@ﬂwmr} 7

ADNUTAIFIANEAANTLLAING a HANUTLNIDL 1263 A

i
Ihafacths Pk B |h. |

S I‘iii:i!"ﬁﬂ],{] i ;,a.
i Ifﬁp}f‘]ﬁﬁfi i;i ﬁg,; il

ol

mm 6.5 LLNMTWWW@ S NsNAae 6.1.1
£ F GG, W

2 L

g m J'|'|||ﬂ“,':'tj|"’f|l. I|\| (|||'|[
AN E R R n LR M 'J‘l Pl ﬂUl!"

S
; wugwwﬂwm-hbulfu-
|

.mﬂ 'I}I‘E {IJI HLE“ I:ILJ 'F]i a3 !h I:IJI (T s

317 6.6 nazud A Wlnar1uia S N19Meae97N 6.1.1

317 6.7 WARIAIANAIUNIUNBIUAMULLAIADITIALT T2 8N 19TA S
WU AP At aRnR RN IR aNsasilAn 7.38 Taril 91171 6.8 LAA
ANTLANLAUTNANUANNTLALTILEZNINITA S WUINATTLANLAUTNA DU ANFINAIRNLAA

!
a A e I a K A ]

ANNEANTRINAT 54.8 Taviu WeauiuABNAuAudIeIdnadea3atal ANwinfy 4+40
129N WUINANBNANULAUTNENUANNLULAIADITLALITL e ZNINNATNINNIIAI B NN LA UT A3
Aana e ldniunzanisudindafnansaziie n1liiAaANNdarIatinaNInse

gunsalluszunls



126

3117 6.7 ANAINEN e NINARDIN 6.1.1

1
a

119 318 ATTLANLALENIIA Tz aEN19Ta S Nasiiu N1INAaaI 6:1.1

ANTIIEUNATIVIE N

2ap

9



127

6.1.2 NIN1IHIATWNNLARSTALTEE LAVBIUATAINAIUNIULAZATILANLAWTAN

UULRNABITIALT T LI TN
dngl/o :I/ 1 & o
NIURNINTAIAN DA STA LT IARIAN AN
Z,~Z, 10+ j90—(4+ j40)
Z, 4+ 740
£ ?:/ 1 o = Ce | [ dl o 2’/ 1 '
103 ANIFIAMLLAARTIAE sreen 1T uAIn319N 6.3 NMsseAunnIAes

m =1.25-;0.0247

TaLtevinAY 1.25-0.0247  LHegannsiednisenuAaNAuautnan uzaesa aelisies
AMUUAAT Pick up BNALAUTAMFUTmuiledis feA1windu 0 Tedusie 3 Toudlesdiu Tng
wuuaaessiadivaenan gl ldAndnsdcuudautlasnscua was ndaulasuseiu g9

6.9 LAANYRLANIFAIANULLANABNTALTZEZNNS

F19797 6.3 TagyannasaATaladasaEn1ata S n1IMAaean 6.1.2

Characteristic Impedance Relay
Pick up Impedance Zone 1 (Q) 0
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1

Pick up Reactance Zonelfor Reactance Belay [Ohm)
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Pick up Reactance £oned for Reactance Relay [Elhm]
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e 4

Sample Time [z]

fes & FF I

Time Delay Zonel [z
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1

Compensation Factar [Real]

[1.25

Compenzation Factor [Imaginary]

-0.0247
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dl % o ] v ?:/ 1 o o o dg/
Waliannsnilesiuanadelinaaniivany nsualunistleiuindsll
Trutlaariui 1 - AuafiANLY 85-90% TJa9dnadeninnistlaari
Trutlaarium 2 - Anvunliegludag 120-150% esanadanininisilesiu

Tutlaarium 3 - nuualiEng 150% Aa9ANeaagadunaanandaly
q

dayaszuy
LBHNTS LTI
s | | T
| | L1 | L2 |
{ ¥ 7 B i T
| T | |
115 kV 3
SCC =70C MVA i Load 18 MVA
X/R =10 3 u pf 083
Distance Relay [~ i
= { TL3 L Lagging
Load 1 8 MVA
pf 083
Lagging

2119 6.15 vt g 1usUnN1INAReN 6.2

a

2119 6.15 wangzuU N g5 Un1MAaesN 6.2 sxiniilsynausiasunaaans IWin

u

o O o !

115 KV ARNANIASIWAI8R29a3151 L 700 MVA @1 X/R WL 10 #eaadlvianan 3 199
wisdmesansdauilununen 6.4 Nila S Wsiadsraznannsiet wannila T daun

18 MVA pf. 0.83 41149 Wanild U 111m 1.8 MVA pf. 0.83 A11aq
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R, R, L, L, C, C, Length
Line
(Qikm) | (Qim) | (HKkm) (H/km) (F/km) (F/km) (km)
131 14.75
TL1 0.04 0.1 0.00095 | 0.002866 100
-12 -12
10 *10
131 14.75
TL2 | 007 0.1 0.00191 | 0.002866 100
-12 -12
10 *10
1.31* 14.75
TL3 | 0.02 0.1 0.00063 | 0.002866 100
10-12 *10»12

N1INAADY 6.2.1: AIWITUAN Setting fmsutmutleatausia 3 Toy

ANMARE4 6.2.2: AnualiiAANARNIasULL 3 WARIAUR 50% U89A2NNEAD
andudui 1 fnan 0.05 Aundl enuAanRuaud uaz guaan Trip A nuULS aasHall
T2RUZNN

ANINAADY 6.2.3: AUUALHIAAAINURANIAIULIL 3 INEAIALT 100% W89A2NNEND
Aadaduil 1 71980 0.05 AUl auABuiuAuT LAz ALIan Trip AINUULANABNTIAL
TLYUZNN

ANINAADY 6.2.4: AuuAlHRARNLTANIESNUL 3 WARIAUR 50% W89A2NNEN
Aadudui 2 71981 0.05 AUNT BAUATBNRLAUT LAz A9 Trip AMNUULAABTLAE
T2AUTNN

N1INARD

6.2.1 ATUITUUIAN Setting fmsulnutlastiuia 3 Sy

AnBuAuALTIasduddLT 1 (Z,) Asaniann

Z,,, =(0.04x100)+ j(27 x50%0.00095x100) = 4+ j30 Q

ANBNALA LTI A BENAUN 2.(Z, ) AUIDIAIN

Z.,, =(0.07x100)+ j(27x50x0.00191x100) =7 + j60 O

ABNALAUTIIABAUAUN 3 (Z,,) AUINIAIN

Z,,, =(0.02x100)+ j(27x50x0.00063x100) =2+ j20 Q

ANANALANTA S URIAN Tl UN 1 ANUIANn

0.85Z,,, =0.85x(4+ j30)=3.4+ j25.5=25.72/82.4° Q
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1 a al

ANANALANTANMTUFIAN Tl uN 2 ANUILANn

127, = 1.2x(4+ j30) =4.8+ 736=36.318£82.4° Q

a A

ANANALANTA S URIAN TrUTae UN 3 ANUIANN

Z, +(1.52Z,.) = (4+ j30)+(10.5+ j90) = 14.5+ /120 = 120.8£83.11° O
FININT 6.5 UAAITYANIBIALLILANANTIATIZHZN LABNANHUIANIY

WULANAWALE anntiufIAdNALANTAN nSUTautloeiud 1, 2 WAy 3 AINANAAIUIRLNN
° s o o . N a a ' o a = a A
AUUARANILARTINN1g Trip nsalinmuAansasnteluloutlesdun 1 Ae 0.1 3uh

a a a | [ % dl = 6 © a al a a

nsmiaANBansasn e lulautlesdun 2 Fladnaaunialunan 0.3 3N neaia
a 1 [ % dl = 6 O a = o = e
ANEANIaIn e Iulautlesdud 3 Tafnnanuneluman 1 3uh IsuuuanansTias
sragn e i SRR daundaudainszuas uas udautlasusasu g1 6.16 uansdaya

NN9HIANIAILLILANADI LRSI L IZN

5119999 6.5 103 ANNIFIANMULRIABITIALITZTNN N1INARDITN 6.2

Characteristic Impedance Relay

Pick up Impedance Zone 1 (Q) 25.72
Pick up Impedance Zone 2 (Q) 36.318
Pick up Impedance Zone 3 (Q) 120.8

Time Delay Zone 1 (s) 0.1

Time Delay Zone 2 (s) 03

Time Delay Zone 3.(s) 1

Compensate Factor (Real) 0

Compensate Factor (Imaginary) 0
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=] Function Block Parameters: Distance Relay Bus §

Subsyztem [mazk]

Reactance Relay : a=10
Impedance Relay ; a=1
Sample Time Default = 1e-5 ¢

Farameters
a
L |
Pick up Reactance £onel for Reactance Relay [Okhm]
0 |
Pick up Reactance £ones for Reactance F}el_a_lrl__[lz_l hirm]

o |

Pick up Reactance £oned for Beactance Relay: [Ohm)
0 |
Pick up Impedance 2onelfar Impedance Relay [Ohm]
25,72 , |

Fick up Impedance Zone? for Impedance Felay (Ohm)
36.318 |

PFick up Impedan_u:e Edneﬁi;ur Impedance Belay [Ohm)

hwe |

Sample Time [z]
18 |

Time Delay £onel [z]
0.1 |

Time Delay £ones [z
03 |

Time Delay £oned [z

i |
Compenzation Factor [Real]

[ 4 |

Compenzation Factor [Imaginany]
0 |

EIK '][ Cancel J[ Help ]| _.-’-'-.ppl_l,l

dl ¥ :I/ 1 o = 6 dl
gﬂ‘VI 6.16 PRHANNTAIATLULANNDITLALTSESN W NITNANDIN 6.2
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6.2.2 fuualifiaANUAANTadR 50% 189ANNENIENEEUAUR 1 A9an 0.05

U BUABNALALT LAz ALIAN Trip ANUULANABITIALIYEENN
szuulihdmsunmaaedi 6.2.2 WudgUil 6.17 307 6.18 uameszuy
Inina1anelulilsunss MATLAB/SIMULINK nsdiiliinnanaiiangessi 50% 18991881

angaadun 1 Seagnieluloutlaaiui 1

€ | TL 1 L2 T
| i 4+30 Ohm | 7+60 Ohm
1 3
| : |
115 kV |
SCC = 70C MVA i
XIR = 10 3¢ Faultal 50 % | U Load 18 MVA
of Line ; TL 3 pf 083
= 3 2+ 20 Ohm | Lagging
Distance Relay L
Load 1 8 MVA
pf 083
Lagging

9111 6.17 szuuWiaduiunismaaasi 6.2.2
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T = 1a-005 5.

115 kW
FO0 WA
MR =10

137

. |
g alrC
Ewn‘f Thies-Fhasa Fault
—h-ll:pm'. B | B | B4 b
” e ' B a
b |o—al8 a e 2% £ - 3
B
- EE b o Ly o a6 18
¢ [p—a o8 v A a L =
Thiee-Fhase Breaker Threw-Phass =
Wl Ble asurement S0% Line 1 0% Line 1
Three-Fhase
Pl Section Lined
Trip Signal '
o Vabe
R—,
= lalyc:
E—
Distance Relay Scopal

7ul¥i 618 sen T A R d Eun RG22

Bus S

Three-Phase
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Lagging
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91071 6.19 uansussiulniTa S dagusnussdudAUnGva 3 e nasin
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W9ALANANYY 3 1 wazanaaiily 0 Toas Mvan 0.17 3w 317 6.20 uansnszua Wiy
Tuanutla S dasusnAinszuailuanituiia S AA1Uns waAIRINIinANRANSBILLLATN
WAAAUN 50% 89ANENNANEAIEUT 1 04 1981 0.05 TN NIEUANANGITLNT 3 14
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f

13 S 1] 01 az (33
T iz}

51l7 6.20 nszualwihitluacuda S naAaesi 6:2.2

917 6.21 UARIANAYIHFNUTWE AT AL IZIENTN UAIANNINARANEANT DY

1 v a Ly | dl oA '8 a ai
WLFIANEUNIUARAAUEAN 2 Toii neunmasiausninafaziilnggas 3U7 6.22 uans
ATTUANUARTNENUANNTIA Iz EZNNNLINUAIANIAAAMNAANTRIATUANLALT AR A9 LT
A1 15 Tevin deudwesfaiusninefaziilaneeas g9 6.23 wansdtyoyios Trip 209318¢0

a1z WUINTAnLAsuann 1 (Taa9as) Wi 0 (Tn29as) Nwan 0.16 AuA

1 1
P a A =

NIMRNARANINAIN 50% UAIANLRUFUN 1 ANANALANTA9NA9a1ULFAD
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. dl [=f dd” dl a a ] A a = v 1 1
Trip NAzaziiulunsiliniaininanniinauiangasaa 0.05 AU LINAILAINUILIAN
o ?/ 4‘3 a a ] t:ll 1 1 Aﬂl Z’/ Y 1 o a a
mﬂﬂeﬁuﬂmnuuuj NIIIRAANRANTRS L lEUN 1 ﬁ']ﬁu’NL’]@’]V]lFlﬂ1’3LVI’]ﬂ‘].I 0.1 UIN

Puganiuldwingy 0.15 Jui WeawTauiauduman Trip 189uUUANae9sadsvesnig

IS ! o

FTIHANIIAL 0.16 WA Aziud1987 Trip  AINLULANABITLAT T8N 19N ANININNGN

A o a a ! a A M v a | T a A ¢ A o A o
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el -
B I
“ i (Tl oW & 5
o T
100 | | | |
0 0.05 0.1 0.15 0.2 0.25

T(s)
= ! v sy o o = d‘
919N 6.21 ANAANATUNIUNTLALITZEZNNLA S NBIWIL NVINARDIN 6.2.2

a

e
[55]
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(53] =2
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T
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NE}

% [T ai YT (7] [F]
Tis)

9117 6.23 &rynyou Trip FLaddszaizn9iia S n1IAaesi 6.2.2

6.2.3 fvuslfiinaa adansesd 100% Tasanusagnedaduil 1 e 0.05

NN UANBNWUALT UAZALIAT Trip AINULILIAIABNTIALITLEZN
szuunindusniemeaesi 6.2.3 Lﬂuﬁagﬂ‘ﬁ' 6.24 gﬂﬁ 6.25 LAANTTUL
nifinsnaeslultsunsu MATLAB/SIMULINK nadliinnaadansesii 100% 109A2 a3

anpdadun 1 Teagnielulmuleanum 2

| T
| TL 1 : TL2
| | 4+300hm | 7+/60 Ohm
X paars )L - | S
| T | |
115 kv 3
SCC = 70C MVA 30 Fault at 100 % | Load 18 MVA
XR=10 ofLinet | -~ o 083
= | 2+/20 Ohm | Lagging
L Distance Relay o
Load 1 8 MVA
pf 083
Lagging

3117 6.24 szunlfndauiunimaaai 6.2.3
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P Wabe
R -
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Distance Relay Scopal
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Thiee-Fhase

Pl Section Line2

A

alC

B{ 7T 18|«

A

[ [
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I-ie)-

|
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Fl Section Line3

|I|IWE -

Load
1.8 MVA
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Load
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1. 0.83
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6.2.4 fvunlHiAnANEANT BT 100% T84AINNENAedduR 2 A9an 0.05
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szuunindusiniemeaesi 6.2.4 Lﬂuoﬁ“@gﬂ‘ﬁ' 6.31 gﬂ‘ﬁ 6.32 LAANTTUL
Ininananslulilsunsy MATLAB/SIMULINK nadiiiinaaafansessi 100% 104905enn

anpdadun 2 Teagnielululeanui 3

s | i T
| | TL 1 | Lz |
1 el Jah N
| T : |
115 kv |
SCC = 7OE MVA i 3® Fault at 10C % Load 18 MVA
XIR=1C ; of Line 2 pf 083
il i . 1 Lagging
L Distance Relay B—
u Load 1 8 MVA
pf 083
Lagging

311 6.31-szulWinAwiuNIMAARI 6.2.4
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N1SNAARIN 6.3: NMTUAINWALFILLL Multi-terminal Line Protection
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An317 6.39 sruvilsznavsaaunasanalnin 2 umasha Source 1 wAT Source 2

doyaunasanaiiuniuniged 6.6 a1udedl 4 499 Aa TL1, TL2, TL3 waz TL4 dayaanads

\{udenn9199 6.7 Tnanitia 4 1u1A 18 MVA pf. 0.83 A1UAY UACHIIALTLENNRAARIDET

a1

Ce

AN9INAREN 6.3.1: AANULLAINITIRARSANMFUNSUAIA 1A LTIAT s ez

AN9INAAAY 6.3.2: INARNNEANFAILLLANNINAAIAUNTTE 3 2 1987 0.1 AU NNT

p P a A - o Ao 4 a a eal °
Lﬂ?‘ﬂ‘].lmf;l‘l_lﬁ’mNWLmeﬂﬂ?’mgwmuqmwmmqwg NU ATANNLLAULENBDIUANNLLLLANTABN

Faelrveznig
s19797 6.6 dagaunatansa iadmiunimesei 6.3
I ANEIH WINAUIZIINLNE r.m.s. Rs (TR3in) X, (Tavin)
114 1 115 kV 1.879 18.79
14 2 115 kV 1.879 18.79
;137497 6.7 Ha3aane a9 miUn13NAaesd 6.3
. R, R, L, L, C, C, ANNEND
aneda
Qim) | (Qkm) | (Hkm) | (Hk&m) | (Fkm) | (F/km) (km)
1.31* 14.7*
TL 1 0.04 0.1 0.001273 | 0.00286 100
10»12 10-12
1.31* 14.7*
TL 2 0.01 0.1 0.000318 | 0.00286 100
10-12 10-12
1.31* 14.7*
TL 3 0.02 0.1 0.000636 | 0.00286 100
10»12 10-12
1.31* 14.7*
TL 4 0.04 0.1 0.001273 | 0.00286 100
10»12 10-12
N1INAARY

6.3.1 AANLULAMNIINRLAasE U UnTURIAN LT IaT s e n1g

ANFNUMUUMaang IWHNTa 1 (Ry,) = 1.879 Taiiy

Asuanuaudurasae Wilnila 1 (Xg,) = j18.79 Tasiu

ANFNUMUUMaane IWHNITa 2 (Ry,) = 1.879 Taiiy

Aswanuaudirasas Winila 2 (X,,) = j18.79 Taiu
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mmmumu@mmﬁuw 1(R,) = 0.04x100 = 4 Taviu
ﬁW?LLﬂﬂLLmusﬁ@WﬂﬁﬁmuVI 1(X,) = j27x50%0.001273x100 = ]40°l,wu
mmmumumaduﬁuw 2(R,)=0.01x100= 1 Taviu
miLL@mmeﬁmmaLﬁum 2 (X)) = j27x50%0.000318x100 = ;10 Tavix
mmmumumammuw 3(R;) = 0.02x100 = 2 Tavin
mummmummmuﬁum 3(X,) = j27x50%0.000636x100 = ;20 Tavin
m*mmumumammuw 4 (R,) = 0.04x100 = 4 e
miLL@mmeﬁmmaLﬁum 4 (X,) = j22x50x0.001273x100 = j40 Tavis
AN NLANTIasiran (Z)) a7n

k115
== 73472 O
MVA ™ 18

MIANANNATUNINEadINAA (R) AN

R, =Z,c0s0=734.72x0.83 = 609.82 Q

wiATuanuaudaasivan (X ) an

X, = (2= R?) = (73472 - 609.82°) = j409.8 O

dumaui 1: mansdal, sel,

., e
R-+jX- Q R:+jX; Q Re+jX: Q
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, sy
4+4C Q 2+2CQ 4+4C Q
1879+ 1879 Q @ I 609 82+ 409 8 O
1567 1879+ 1878 Q
VL—L rms — \/3
115k
1 L-Lrms — \/g

717 6.41 gl uaslddeyasetu namaaedd 6.3

Loop 1:
¥11n"39% Loop 71 1 azlé
—-E+(R,+jX,+R + X)), - (R, + jX, +R,+ jX ,)I,+E, =0
WuA1 R, X, Ry X,, R, X,, R, 1Az X, adlilazls
(1.879+j18.79+4+j40)11 —(1+j10+1.879+j18.79)[2 =0
I, =2.0421, (1)

Loop2:
¥i1n"39% Loop 1 2 A<l

—E, + (R, + jX, + Ry + X )L +(L,+ L) (R, + jX, + R, + jX, + R, + jX,)=0
WWAT R, X,, R, X, Ry, X, R Uz X, azlsl

115k+/2
J3

P1anung (1) wnulugaunis (2) waauigunisazle

= (618.67 + j498.56)1,+ (I, + I, ) (2+ j20) + (1,)(615.8+ j469.8) (2)

I

1 (max)

=30.703 - ;24.33 =39.175£—-38.35°4
W11, wwluaunas (1) aglé

I, g = 62.726— j49.6434 =804 —38.35°4
AN ERIEaLsEINg |, i 1, azls

1, _62.726— j49.643 — 9042

I, 30.703—j24.33
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ZPickup Zonel

- \/(4.252)+(42.52) =42711 Q
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Z =0.85(4+740 +1+ j10) =4.25+j42.5 Q

Pickup Zonel

i \/(4.252)+(42.52) =42.711 Q

ZPickup Zonel

Trutlaanui 2 69159 120% ve8uunwinNINNgaszudnetia 1 Detla 2 fula 1
=K o a v o :l/ 1_Aa = 6 O o o dl
e 3 Tnefnuaeq Infeed dne AtiuA1BNAuAUTAMTLTIUlesTUN 2 (Z, 0 sows)
Wiy

Z it 2omer = 1.2[ (44 j40) +(1+2.042) (2+ j20) | =12.1+ j121 O

‘Z.

Pickup Zone2

=\/(12.12)+(1212) =121.6 Q
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Bunupudlangresasdadun 4 daiuseraniuaudlautlaaiuin 3 ) 149

pickup Zone3

Z i zomes = 10+ 10084+ [ 1.5(1+2.042) (4 + j40)] = 28.34+283.36 Q

\Z,,ic,mp ones| = \/(28.342)+(283.362) =284.77 Q
dl ¥ :I/ I o = o o dl A o
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=1 Function Block Parameters: Distance Relay Bus1

Subszystem [mazk] -

Reactance Relay : a =0
Impedance Relay;a=1
Sample Time Default = 1e-F =

Parameters - £ £ = -

a

I |
Pick up Reactance Zonelfor Reactance Relap [Ohm)

b & ~ |

Pick up Reactance Zone? for Reactance Relay (Ohm)

o |

Pick up Reactance Zone3 for Heactancer Felay [Ohm)

o - _ |

Pick up Impedance Zonel for Impedance Felay [Ohm]
42711 L ,
PFick up Impedance Zone2 for Impedance Felay {Chm)

[1216 ™ ,

Pick up Impedance Zone3 for Impedance Relay [Ohm)
|284.77 ,
Sample Time [z)

=5 _ =y |
Time Delay Zoned (=)

o |
Time Delay Zone? [z]

03 |
Time Delay Zone3 (2]

L |
Compenzation Factor (Feal]

0 |
IEDmpensatiu:nn Factor [Imaginary]

a .

| ok || cancel || Hep | ek
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