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Surachet Dechphung 2009: The Design and Prototype Implementation of an Adaptive
Mho Digital Distance Relay with KU Method. Doctor of Engineering (Electrical
Engineering), Major Field: Electrical Engineering, Department of Electrical

Engineering. Thesis Advisor: Associate Professor Trin Saengsuwan, Ph.D. 172 pages.

This research presents the adaptive mho distance relay to compensate during the phase
to phase fault with fault resistance by KU method. Generally, mho distance relay is used widely
in case of phase to phase fault with low resistance fault. But, The phase to phase fault with fault
resistance (from a man, storm or animal) occasionally produce a trajectory of impedance outside
the zone of the distance relay protection. Therefore, in this case, the distance relay will not give
the trip command to the circuit breaker. This thesis presents an analysis of the adaptive of the
mho distance relay to compensate during the phase to phase fault with fault resistance or called
"KU Distance Relay”. This new concept is simulated in the Matlab/Simulink and implemented
using the Dspace (DS11104). The prototype adaptive distance relay has been tested in the

laboratory using the relay equipment, Freja300.
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IEEE 14-BUS TEST SYSTEM

Table A.1: Exciter data

Exciter no. 1 2 3 4
Ky 200 20 20 20 20
Ty 0.0z [ 0.02 | 002 ) 002 | 002
Tx 0.00 | 0.00 | 0.00 | 000 | 0.00
T, 0.00 | 0.00 | 0.00 | 000 | 000
Vimar TAZ2 | 438 [ 438 | 681 | 6.5
Vimin 0.00 | 000 [ 000 | 1.83095 | 1,305
Kg .00 | 1.00 [ 1.00 [ 1.00 | 1.00
Tg 019 [ 1.03 | 1.93 | 070 [ 0.0
Kr 0.0012 | 0.001 | 0.001 | 0001 | 0,001
Tr 1.0 1.0 1.0 1.0 1.0
Table A.2: Generator data
Generator bus no. 1 2 3 4 5
MVA 615 G0 60 25 25
@y (pow) 0.2306 | 0.00 000 | 0134 | 0,134
ra (paa) 000 | 00031 | 0.0031 | 0.0014 | 0.0041
a (paL) 0.2970 | 1.05 1.05 1.25 1.25
xy (paw) 0.2995 | 0.1850 | 0.1850 | 0.232 | 0.232
= (p) 0.23 0.13 0.13 012 012
T T4 6.1 6.1 4.75 4.75
T 0.03 0.04 0.04 0.06 .06
g (pn) 0646 | 098 0.08 1.22 1.22
xy (pa) 0646 | 0.34 036 | 0715 | 0715
zy (p) 0.4 0.13 0.13 0.12 012
T, 0.00 0.3 0.3 1.5 L.5
T 0.033 | 0.000 | 0.000 | 0.21 0.21
H 5148 | 6.54 6.54 5.06 5.06
D 2 2 2 2 2

Sameh Kamel Mena Kodsi, IEEE Student Member

Claudio A. Ca™nizares, IEEE Senior Member
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IEEE 14-BUS TEST SYSTEM

Table A.1: Exciter data

Exciter no. 1 2 3 4 5
Ky 200 20 20 20 20
Ty 0.0z [ 0.02 | 002 ) 002 | 002
Tx 0.00 | 0.00 | 0.00 | 000 | 0.00
T, 0.00 | 0.00 | 0.00 | 000 | 000

Vamas T.A2 | 488 [ 438 | 681 | 6.8
Vimin 0.00  0.00 | 0000 | 1.305 | 1.305

Kg .00 | 1.00 [ 100 [ 1.00 | 1.00
T 019 | 1.83 | 193 | 070 | 0.70
Kr 0.0012 | 0.001 | 0.001 | 0u001 | 0.001
T 1.0 1.0 1.0 1.0 1.0

Sameh Kamel Mena Kodsi, IEEE Student Member

Claudio A. Ca™nizares, IEEE Senior Member



Tahle A.3: Bus data

Bus F L P 0 Bus ] )
No. | Generated | Generated | Load | Load | Type* | Generated | Generated
(pu.) (pu) | (pu) | (pu) max.(p.u.) | mmn.(p.u.)
1 2.32 (.00 0.00 0.00 2 10.0 =100
2 0.4 -0.424 0.2170 | 0.1270 1 0.5 -0.4
3 0.00 (.00 0.9420 | 0.1800 2 0.4 0.00
4 0.00 (.00 04780 0.00 3 (.00 0.00
5 0.00 (.00 0.0760 | 0.0160 3 (.00 0.00
i 0.00 (.00 0.1120 | 0.0750 2 0.24 -[0.06
T 0.00 (.00 0.00 0.00 3 (.00 0.00
3 0.00 (.00 0.00 0.00 2 0.24 -[0.06
o 0.00 (.00 0.2950 | 0.1660 3 0.00 0.00
10 0.00 .00 0.0900 | 0.0580 3 0.00 0.00
11 0.00 (.00 0.0350 | 0.0180 3 (.00 0.00
12 0.00 (.00 0.0610 | 0.0160 3 (.00 0.00
13 0.00 (.00 0.1350 | 0.0580 3 (.00 0.00
14 0.00 (.00 0.1490 | 0.0500 3 0.00 0.00

*Bus Tvpe: (1) swing bus, (2) generator bus (PV bus), and (3] load bus (P0) bus)

Sameh Kamel Mena Kodsi, IEEE Student Member

Claudio A. Ca™nizares, IEEE Senior Member
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Table A.4: Line Data

127

From Bus

To Bus

HResistance (pau.)

Reactance (p.u)

Line charging (p.u.)

tap ratio

-1

-]

|

= |

0.01933
0.05403
0.04600
0.055811
0.05695
0.06701
0.01335
0.00
0.00
0.00
0.09408
0.12201
0.06615
0.00
0.00
0.03181
0.12711
0.05205
0.22002
0.170093

0.05017
0.22304
0.19797
0.17632
0.173358
0.17103
0.04211
0.20012
0.55618
0.25202

0.1039
0.25581
0.13027
0.17615
0.11001
0.08450
027038
0.19207
0.19088
0.34502

0.0528
0.0452
0.0438
0.0374
0.034
0.034a
0.0128
0.00
0.00
0.00
0.00
0.00
0.00
0.00
(.00
0.00
0.00
0.00
0.00
0.00

1
1
1
1
1
1
1
0.9738

0.969
0.032

—t =t et et ek ek = e ek et
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FREJA 300™

Relay Testing System

The Fraja 2007 relay testing syst=mis a computer-aided relay testing and simulabion sysberm. Thewsight of FREW 3007
is only 15 kg, The rugged hardwars design iz buit for fizld us= over a wide temp=rabure rangs, with the possibilities
of ime=llig=nt software o periorm rapid testng,

FREJA 300" can ke cperated with or without & PC. After being put into the Local mode, FREIR 3007 can b=
uzed stand-abone without & FC. Using the Local mods is =asy. The furcton of =ach key is desoribed on the display,
which alzo prezenis the setlings and measured values.

The wery accurate (typically 0.01%] low level analogue inputs are d=signed for trreducer meazurementz. The
high l=vel inpuis can be used s & normal volt- and ammeter. FREIA 300" can gererats 4150 ¥ (B2 ') and 2015
A (BT WAl or 1xdE A& (280 V&), or with the optioral sxbemal amplifier CA3, sic currents. Each output can be
varied indeperdently. Both static and dynamic t=sting can be performed, such as prefault and fult g=neration,
simultan=ous ramping of sews=ral quantitizs and wane form editing.

FREJ 300 can alzo be uz=d asz a disturbancs simuator and create and generate simulsted disturbancss, or
import aotual recorded disburbarces from =.g. EMTP or COMTRADE files {and =dit the wave forms), by using the
FRE!A SINT Disturbano= Simulator Scftvars. With the builtin D source you can supply the relay probection.

'E_3 EE Energy Sewioes Preoremre Frofurs
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OPERATE WITH A PC

Relay Tasting
FREM. 2240 |5 imiended on mardy for secordary festing of
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wdays can ba besied

Exareplis of what FREW, 300 can tet
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o ional Possr ralays

U ndancu el o Undeimosar relaye

Hegaive SeUania Cals LITaml relays
(ragszument,’ ground fulk ralays

I e oeseTumeni,” ground Pk relaye
Poread Tacion imdays

Cresivolsga ralays

Vohiaga or cumant balancs mlays

Cirmcional ovarauma relays

CC owcaz el relais

Phaze-angls measuing of out-ol sion it RiTes
fricrratic red o ng davices

Frepsercy ralays

Citlasanti sl orobac i relays

Cimzional vehiage ralaye

Vohage and powar dimcional ralays

H
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OPERATE WITHOUT A PC

Liscal Muosle

Using tha dial by twmineg and chcking It 15 aasy 12 miaks tha
sottings. &l satings are saved @romiaio sy when you e,

bk ' yoas orader pou 2an 355ign e sttings & name and saae
iham saperdicly for corwenieni 3o0u 55 W han o condusl our nexd
tast Thia disolay can @lso show 1ha measuned vl et

5 bl nig geraraied. The Seturo s souielent 10 Tisa volimrotors
and thres arrroters thil cissani FME sl for all ganeishors.

FREJA WIN

FREJA Win Cortrol center

Thara Ak & numbsd of Instnament HOgrames. You sirt 1ha diferani
pioagrams ot tha Comrol camied, whera you @0 sase and recal
RkE. Sincs he et topa/resulis s sTved Wa & reular

Wi roes pft® Expl orer disol 2, YOU Can rasin yoUr own iest phisct
shiudires.

Ganeral

Thaa &l brourd Garera | NSUment IO Sarsss 35 @ consenia,
wasy o undarsiand, wserfriandy molbae On the Conrac oags,
Rl 2 enbar mlrmiaion sbout how 1o conndt tha ral sy, inckeding
pichies H S0 desind.

Uit Sequencs Cege, You tan wary al gerargion peramsisrs
indensrdantty. You can hiza uoie 25 dif S states orelaui,
Taul, 122, fauht= i L This iz usaful whan lesiing sricikcoss
Felays of molor oraleciian.

Orvita R=mo cage, you cen ramo o Joneshr Darsmeters
ndensrdentty. Amoludes and anghes s shosn on &secior
dlagram, and values can ba el with & dial, koyboard or mowss.
s @z possibls 1o genarais un 49 tha 25th hameonk.

e i

WD AG,00 me #3.0 43,0 63,0 63,0
# = = WVOLT 0.0 2.0 40,09 130.0
a8 o =s==== = 9.00 0.00 0.00
2/8 Ftark BET 9.0 Q.0 0.0
[T ar——
Fije] 50.00mMz £: <1.000x @ 45, 0%
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burtion, FREW will tast ol sevn Taut tyes qubomiaically and then
oo tha madngs et o hoeorotbica) values thai pou snicred
on tha Configuration rags. Fifs readngs s OF, & gron lamo
ighis Hnot, @ red larp Kghts H you santio check e raversa
dirctiary e e can siar belew ooro obhimes inihe 350 ouadranm.

Thia R%-ramo pags, which is oart of tha Disiznos nsTuma
orograre, |5 oes igned o st tha mech of @ distance melsy Aest,
you dallra the sier and shoo anghes and 1ha dela ohi beteson
i ramos. Then ciess the <S> bution and ras. FRELL il
sriomatizaly el @l saven yoes of faults wsing tha dme-savng
“searchfa ™ medhad. oy oan slso dell ne OUT O8N TEEM0SE, WS ing
i mimisa b soecily Siaring and ending Colmis w hanaver desimd.
H you have defined @ theoruical relerancs graoh, the ciogram wil
comoars tha aciua sl resul with your graoh and chaok: for aimy
der atjare from the kol eraroees aisnad on tha Conflguraion cege.
H th resuiis s OH, & groan lamo lighis. ¥ nol, g red lamo kghis,

Thia RX paga enabiss you o delng des poinis manuall You
tan delfing dfMesni poimis on tha ascliosoooa using e mouss
or kayboard Seleci e subamatio mods and cress e <Etart-
bution, FREW Wil a5t &l pamnis for the sekecied fauk oes.
Tria poinis will ba assigned dferent colors, deosndng on e
o Ame. F you selock tha manua mods, you can wa e dial
im smanh for & baundary.
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Refarance g[EIZII'IE
Erlz i desting and perlrmance anchesis reqains el delred
wfaronos valuss. FREM can sicmabizaly cragis iha IEC and
EEE siandard cursss for cvsimuimant mdays. It is dlzo possibls
1o Rake relemancs §re0hs in ths imoedenss Clana usng the
inauced |brary of disianes: siays rmede by mekr manulasims
N /or credis obhar charsohanisl o using the Sandand ciraular
s and Iinser ol amenis i uding mha, qusdnilziens and
g M Cone shiapasl

Thaa cuk snd casie butons meko A semy o iske cooks of
iha firsi zone and hen edi thass Cookes by Nsering 2o 2
wnd mone 3 vel s,

Sigig-ol the-ari distancs ralays having scohishcaied imoadenca

2 harshanstios and seveial Soting rou0s e MaTy Dameier
sgitings. Tha aotknal Procrach Eaum snablss pouic moor
it paremokor Setiings Fom g masior sskeciity obn ceoasd

in Mizresaltt ENCEL. This oliminehss mianual benster smors, and
it FRELA erbears cimahes e roforenca grach snicmatizaly.

Some mlay manufeoiurers can cragie 3 BOU ke wth e seltings
of 1ha ralay. Using tha FRELA RFD orwaried pou an cradie
Rfwonoe geohs based on hesa setings.

Syne
Tha: U4 Kin & Max oari of the Syme insiumant orograrm s
desigred ssoodlly iodest voltags and Feguon oy bound sries
for @ synchronidng reley. This st s camisd ol auicmaticaly
Zirmeoly oes s 1ha <Siar buthon, wharsuoon he oragram ksl
ssarhes Tor iha bound sries.

Tha Smahonidng Dags is designad b1 maesurs lead ima.
k sisp enables vou o rmasure e culses sank out from the
smchonidng relsx

Tha Smahio Crack nags is designed ta s smchmeheck
ralays

Firsi set tho pham anghs v +20° [or soms obher siarting
coiil. Then chiange tha chess anghs LTI you meach tha bound ey,
Prass e <Savas bution o sbors e resuk Mow besi anime she
side, Siarting ot .21, chengs iha ohaza anghe untl you raach ha
siter boundary.
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TIMER /MEASURING SECTICH

Generator Sectlen

WOLTAGE DUTPUTS

Bivary Iquis
Hinkr 10 Ingeris 12 groups of 5 indepon darl
dry of wal conteicts

STEV DL, MOV S

IntErual resol ubhon e =0 UE

L1 TS FL] Eavankzaly separdiad from tha
arcilor secion. Tea gaksnically
sefargied poups: 1 a5 and & m 10

[T 4phaza AC 4x153W
Lohase ACLLI Zx 300V
D LD 185V

Poawer iphaza AC IxE2W GE1E0Y
Lohasa ACLL L1xL40W ek 300Y
D2 LK ETW

Reairisn W 1omy
HW E.5 miY

Aoty ” ipueramisad] £0.040% of renge +0.0E% of reading

Mz iwesrawing Hn 15354 h (€36 daysi

Range  Fesoltion 0.09 ms ol ms
1loms-S0min 1ms
1h.15264h 1=

Dislsrtion | THC-M1® 0u.1% ool (0.2% magl

Dl o | THCM1® .03% iypical 10.04% maad D cwr el wve asarieg oow . LOW

CURRENT QUTFLUTS - Meaamng 1ang: 30 mh

R 1phasa AC ixi5A Fezolnlsn =W ol A
1phaza ACH 1xd5A HY 2.6 A
D2 LK 154 Bocuray 0. 01% bypzal,

Py phasa AL 1x 5TV C.03% puarentasd (= £ pAl
1 phase AC® 15350 DG Fellape s Lk, LW
DG (LA inETW Meaamng 1ang: 1oV

Re=sdrllan =L 1 m& Re=sdrllan W A mé
HWN .65 mi Y SEmy

Acoray s [peranieed] =0.01% of rafge +0.5% of resdng A T.01% izl

L0 puarsntasd (= 3

GENERATIRS, §ENERAL

A Ca T s W, B, HIGH

Hexamng s 214 & 05, 10 & ACrmes
[ e

A el g e asaring Ik, HEGH'

Hemaring g 2220V OC, 150 VACmS

ALy D5 =0.05%, AC <0.2%

S0 e 50 He &+ harranicy antp

Measurenonl, uform By goeerstod malves

Frod Ly rag: Caariruous sgnds O - 2000 H
Transkami signals O - 3.5 kHz

Froq e resol itk 1 mH:

Frequetagy acearaey Gk

Plars angle @ge [

Pl ezl rflion

Pl Ay £01"

GopsecHan 4 mm banare conrechars of 20N

[ Amplikr sxtputsi amoi o reul oo nechar

N man wrd

srpdics rd gmas. Ka svixhing of irgs bn secsames M cunenk and
waings cuirss s fly costiced s ahor e ol g eed wnd proiecied
el net EriETad high wciags traiest sipmde nd ceniETOE IR

i For highse gl DR 7 e Fis DA

3 Famllel conesciion

m THORE Valuma m 50080 He, & e srpdiuds, 50K poses ad

faml. B2 33 He - 33 bHe.
o Far pirasaidel miprady ot S00E0 He

D BUXILLARY VOLTAGE GUTFUT

Ra g - 0y Do

antyrl power TEWa oy

Accuray Valisge AC/DC < Lks1dg
Currani SC/DC <X 2digh
Blvary swpaks
Hanker x4 05 MG
T Zarnpotanial contacts,
coninolad Wa sofisern
Break capaky AC 240V AL, miax B A, maxload 2000 Vs
Breakca oG ITEW DG, manE &, miax ks 240 W
GENERAL
Powed requir o fs
alLig: - 224V A singla ohasa
Fris Ly 4723 H:
Poarer o ansuml phioti SO0 W Bypizal (1200 VA mand
[T T IR
Inshareat 15 kg (331 ki
450 5 150 x 410 mee
AT T 53 xi5L"
Hanl hangert case 7.5 kg (LES Bl

S50 x 240 % 5T mm

QIxDEX IDE"




ENVIRONWEHTAL CONDITIOHS

Opeclng kmperahare 040 .50°C (2320 <1137

Borage kemporatane 40 10 TG 140 D +158°F)

Hanliky IEC 72131 1587, IEC 7232 108,
IEC 73133 1987

EML BOYF36/EEC

Erlsslen S5-BN0EL-2 BN E50L1

EMELOC04-2, ENG1C0049

Inunaky 55-BNS00E2-2  EMVEILA0, EMVSOI0M, ERVEOLEL,

L0 T 3 2VEEG |ECIC1 0] Frstsd 1960059,
IECICL 01 Amend. 1 155205,
IECICL 01 Amend. 2 15495 05,
|ECDES Arst ad. 1052

Hehalis |EC 85-2-32 Second ed. 157E,

|EC BE-2-21 Arstad. 1020

R e

= Jndina measursmant of the aumant ard volaga ooious,
Crsamiad m e bubn disolay or RS

= Cal boradion o hadk when ths emoarars i changad.
Al cabbraiion can be conducied @i any ime wsing tha
FRELA ol boration b This maans that youda not reed 1o
sand sy FRELS for calbraiion. Onlyiha calibraiion box
nads 12 b sant for calbration anoe oar yeer.

= Connedtion b IBM comroatible PCimindmum Panbdom® 133MH:
22 B FAM, Wirdows® 05/5E, NT 4.00 via i sonal por.
Tha FAEW hers @ bullbin swiich et enables you o swtich
e PCpomaTRinizadan baok and forh bebwasn tha FRELL
and tha ralay.

Speciloaiins 3wl for resisti losd, nominad o sgs suocly
and ambiom famoeieium + I50C 2300, 14T TF 54°F) afer 30
rnies W U e M hardesre data @ or bl scde b,
Speciloaiins am subjeci 10 change sihaut retiza,

OPTIGNAL ACCESSORIES

Reamirte cantrol
Ramrota amimed with cable, 3 m cL0 i, far hedal
Art W CROCOLD

Test lead set

Weh bouchonal comiasis. 2 x0.25 m 0.2 AL 1S me,
2x 05 milE K25 mme, Bx 2 mis. 5 B LS mme.
Hoimally &0 sats of fils boa b5 neadsd

Welghh: 0.2 kg 11.5 Bxsi
At R GRCODED

FREJA 300 Multl-cabla

Shoriens hookun ima considersbly Corsists of & ruH looks:
aornscion hial conreobs ba FRELS 300°s thes wolizgs and trea
curmal ook, and @ numbor of barana olugs i cannec ba
Ahia roled v rolsy sgunmant 1hat 15 10 ba besied

Ak B GAC0103

Partable computer

G Enagy Sarvices can ol a numbes of dflssnt tyoos of PCs
o wehichipau canchoosa, Mearsa camiact your Ge Enangy Servicas
ROrssaniaive for o informiation.

Computer case with printer

This casa Inchdes 3 pinker (e no comouer, Tha tesais
sutzbke Tor 1he comouters allered by GE Enengy Serdces, and
5o Torihoss who uss 1halr oen comouiers.

Diwearars 510 x 200 x 120 mm (20" K 1547 K 4771
Welghh: 7.5 kg 11551020

Bt Wor SCBO06E1 (LIS W), NO-E0052 (230 V)
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Current amplifier CA2

Thes-ohaza ourrenl anoiar. For highar ouiouk ooser
and aurrai.
Mmerakes 450 K 133 w0 10 e AL 7.7 1 227 w1525

Welghh 11 kg 124.3 1bs1
At Ho: CA-LDCR0

FREJA 200

Current amplifier CA1L

Sngechiz cumai arnfiel For higher anoul poser
and aurmani.

Dimeteskores S0 o 300 w 245 e ALD.T7 x 1LE" x 277
Welght: 20 kg 134.1 1bs)
At Ho: CE-15050

Current amplifler CALH

Srgleohass cumaml amplfisc Proddes s=ma anouk possy
a= CAL, buk with higher oot woiags.

Dimerrakes SO0 & 2300 x 45 el 0.7 1187 x 57

Welghht: 20 kg 134.1 1bsi
At Ho; CE-25060

GPSL00

The G100 makss | & orss b oS hioniza oo of miole FREW 300
10 cond ek and dosnd wsiing. Endicand testing orosdes quick,
lisbia resulis showing how 8o of mofa oroleciia relay Seslems
Imisiat Thia GRE100 Inchsdes 3 cosar nack, an anianng siih
Mumisire cable and & camAng Case.

At Ha: CROCOSD

Tran=lent Instrument (SW )

Traa Transiant NsTumaTi |5 used 1o generain ren S nt Wy fonms
Trom & disturharoa recardar.

At B CREILN

Transducer Instrumsant (W)

For testing of iransdwers. Trensdwers 3% used 1o mazswe o8
auTel, wiltEge, o, Dhass anghs O fequency.

Art Mo CREZLSK

Aute 21 Instrument (SW)

Tha AUTO2] convarts FREM ATE 11, 21, 220 and FRELL 300
COS testnlans b FRELS 300 Windows™, This will maka  cossibl
o run and orinkan in 3 Windoe s* amA ronmsnt.

At Mo CFEZ21X

FREJA WIin ProGraph
&Griomatiz elsmenoa grach rogram
Conkact GE Ererfy S5 erdces for mom [nformiation.

Soft transport case for FREJA 309,/CA3
Diwscrakorex 4770 w4400 o 150 e ALBLE" w 17.537 0 7.5%

Welght: 1.2 kg 19102
At Ho: CLO0ZLS

Frela 20, current ganeraters
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ORDERIMG INFORMATION

FREJA 30 Relay Testing System

FREW 300, compleie wih FRELA WAin Stardar, Fieda 320 PC
softears ke ™0 sl kead S, calbistion box and had
arvsoorl case KacL compuied and comied.

For maing voliags BE . 264V

Art.Ha: CR15001

LLA Rugow =kl dooiion|

Art.Ha: CR1500%

Sama =5 above bl with soh enzport caza.
Art. Ko CR15000

LLA Rugow skl dooiion|

Art.Ho: CR15004

FREM. 200 Eask Unit, ircl. calbraton box ANt PC sofivaro,
softears kay test leads ard hard bansoor casa)

Art. Ko CR15000

LLA Rugow skl dooiion|

Art.Ha: CR15004

FREM Win Sizndend, wiih softeans ke
Art. Ha: CREZ0EN

Urgrads FREW Win Sanderd
Art.Ho: CREZBI

@ GE Brergy Sewvives

FREJA Win

Transducar Instrument for FREJA 300
Traresdwars are LEad 1o mesnli o g curme, willzga, poss,
ohasa angk o feouency. Tha miouk from e rarsduces ks then
wihir & DS wokbags of & OC ounaml. Standard ranges ans 010
o 4.20 mA, and in soma cases slto 0.1 mA.

Thia transducels oWt signals o conrecbad 4o FREMW'S
sohiags and for oument genedaiors. The Tansduce” s oriout
sigral |5 comecia 1o the Low Analog incut Tha aoaurscy of
tha ma ssLrsment IS vary high.

ou van st gl dilessni byoas of ransduces ina ulky
sariomatic way. Just oress START and 1ha orogram il best the
transdwcer and oresent the Ul scaki, sosolute, and mdaiive o
In i oo you gel both grache, and 2 1sbks of 1ha resul.

140

Fromamees Froduors



141

& ik I — s
il Cimclep wrd betiora smd iniiths Loo Misds.

i Cial, gream iz B

FREJA 300

B Muliconssciosbor sobag LU, LU, L3, ALY and corms 14D, LS4, L, ML

il Qo and wahings cuiouis.

i Switch, PC i P 300 mr e

i 0wl p, ornec i CLL o w1 sabasa e Gestnnl rrods mge 500 on e dimchel
o LA,

il Faas |20 Al o1 tha betiom, ferknalag iscuts LD K.
il Aralaprean, HGH b ok aed srrssn

- =
e2eoe %00 ’
eeoee @00
eeeoee o0® . .

_°. a0 0000

.
..L . ™ "
i.%" - . u;. FAE.L& 300 - R
£

0] L =

'E; GE Bvergy 5envpes Programms Products




142

MANHIN 3

4 P o @
m-file Yo s3adszoz MUy TunnInsUslanaauanyas



143

clc

Yp**** ***Setting 3zone numerical distance relay******x*
Ypx****x**Dedign by S.Dechphung******=*

Yp*******Setting sample of trip*******

sample_of trip=7; %Range b5<=...<=10

adaptive_mho=1;

Yp*r******Setting KU numerical distance zonel relayl*******

z_s_zonel relayl=((10.24+31.31i)*0.85);

z_F zonel relayl=(0+0i);

z t zonel relayl=z_s zonel relayl+z f zonel relayl;

z_zonel relayl=abs(z_t _zonel relayl);

angle_zonel relayl=atan(imag(z_t _zonel relayl)/real(z_t_zonel relayl)
)*180/pi;

r_fault_setting zonel relayl=25;

exp_zonel relayl=real(z_t_zonel relayl)/2+r_fault_setting zonel relay
1+z_zonel relayl/2;

Yo*******Setting KU numerical distance zone2 relayl*******

z_s zone2_relayl1=((10.24+31.311)*1.2);

z_T_zone2_relayl=(0+01);

z_t_zone2_relayl=z_s zone2_relayl+z_f zone2_relayl;
z_zone2_relayl=abs(z_t zone2 relayl);

angle_zone2 relayl=atan(imag(z_t zone2 relayl)/real(z_t_zone2 relayl)
)*180/pi;

r_fault_setting zone2 relayl=25;

exp_zone2_relayl=real (z_t_zone2_relayl)/2+r_fault_setting_zone2_relay
1+z_zone2_relayl/2;

Yp*******Setting KU numerical distance zone3 relayl*******

z_s zone3 relayl=((10.24+31.31i1)+((10.24+31.31i)*1.5));

z T zone3 relayl=(0+01);

z_t zone3 relayl=z_s zone3 _relayl+z T zone3 relayl;
z_zone3_relayl=abs(z_t _zone3_relayl);

angle_zone3 relayl=atan(imag(z_t zone3 relayl)/real(z_t_zone3 relayl)
)*180/pi;

r_fault_setting zone3 relayl=25;

exp_zone3_relayl=real (z_t_zone3_relayl)/2+r_fault_setting_zone3_relay
1+z_zone3 relayl/2;

Yp*r******Setting Load Enclose of KU numerical distance****x*xix*

r_load _setting=10;
angle_load=15;

Yp*r******Setting Load Enclose of KU numerical distance****x*xixx
z_load=200;

r_load=z_load*cos(angle_load*pi/180);
Jx_load=z_load*sin(angle_load*pi/180);

m_load=jx_load/r_load;

Jx on_load=(m_load*r_load_setting)+0;

Jx _under_load=-jx_on_load;



r_on=[r_load_setting,r_load];
r_under=[r_load_setting,r_load];

Jx on=[jx_on_load, jx_ load];

Jx under=[jx_under_load,-jx_load];
rl=[r_load_setting,r_load_setting];
Jx1=[jJx_on_load, jx under_load];
r_load=z_load*cos(angle_load*pi/180);
Jx_load=z_load*sin(angle_load*pi/180);
m_load=jx_load/r_load;

Yp*r******Selectec of Adaptive Mho Distance Relay*********x
ifT adaptive_mho==0
r_fault_setting zonel relayl=0;
r_fault_setting zone2 relayl=0;
r_fault_setting zone3 relayl=0;
end
trip_KU_zonel_relayl AB=0;
trip_ KU _zonel relayl BC=0;
trip KU zonel relayl CA=0;
trip_KU_zone2_relayl AB=0;
trip_KU_zone2_relayl BC=0;
trip_KU_zone2_relayl CA=0;
trip KU _zone3 relayl AB=0;
trip_KU zone3 relayl BC=0
trip_KU _zone3 relayl CA=0
trip_KU_zonel_relayl AG=0
trip_KU_zonel_relayl BG=0
trip_KU zonel relayl CG=0
trip_KU zone2 relayl AG=0
trip_KU _zone2_relayl BG=0
trip_KU zone2 relayl CG=0
trip_KU zone3 relayl AG=0
trip_KU zone3 relayl BG=0
trip_KU zone3 relayl CG=0
adaptive KU _relayl=1;

x1 zonel relayl=real(z_s zonel relayl);
y1l zonel relayl=imag(z_s_zonel_relayl);
x4_zonel_ relayl=0;
y4 zonel relayl=0;
x1 zone2 relayl=real(z_s zone2 relayl);
yl zone2 relayl=imag(z_s_zone2 relayl);
x4_zone2_relayl=0;
y4_zone2_relayl=0;
x1 zone3 relayl=real(z_s zone3 relayl);
yl zone3 relayl=imag(z_s zone3 relayl);
x4 _zone3 relayl=0;
y4 zone3_relayl=0;

x1 adap_zonel relayl=x1 zonel relayl;
yl adap_zonel relayl=yl zonel relayl;

x2_adap_zonel_relayl=x1_zonel_relayl+r_fault_setting_zonel_relayl;

y2_ adap_zonel relayl=yl zonel relayl;

x3_adap_zonel relayl=0+r_fault_setting zonel relayl;
y3 adap_zonel relayl=0;

x4 _adap_zonel relayl=0;
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y4 _adap_zonel relayl=0;

x1 adap_zone2 relayl=x1 zone2 relayl;

y1l adap_zone2_relayl=yl zone2_relayl;
x2_adap_zone2_relayl=x1_zone2_ relayl+r_fault_setting_zone2 relayl;
y2_adap_zone2_relayl=yl zone2_relayl;
x3_adap_zone2_relayl=0+r_fault_setting zone2 relayl;

y3 adap_zone2 relayl=0;

x4 _adap_zone2_relayl=0;

y4 adap_zone2_ relayl=0;

x1 adap_zone3 relayl=x1 zone3 relayl;

yl adap_zone3 relayl=yl zone3 relayl;

x2_adap_zone3 relayl=x1 zone3 relayl+r_ fault_setting_zone3 relayl;
y2_adap_zone3_relayl=yl zone3_relayl;

x3_adap_zone3_ relayl=0+r_fault_setting_zone3 relayl;

y3 adap_zone3 relayl=0;

x4 _adap_zone3 relayl=0;

y4 adap_zone3 relayl=0;

Yprxxxdkx AR FX From simul inkx s
r_driving _relayl AB=R relayl AB(1:62);
x_driving_relayl AB=jX relayl AB(1:62);

r_driving _relayl BC=R relayl BC(1:62);
x_driving_relayl BC=jX relayl BC(1:62);

r_driving _relayl CA=R relayl CA(1:62);
x_driving_relayl CA=jX relayl CA(1:62);

r_driving _relayl AG=R relayl AG(1:62);
x_driving_relayl AG=jX_relayl AG(1:62);

r_driving _relayl BG=R relayl BG(1:62);
x_driving_relayl BG=jX_relayl BG(1:62);

r_driving _relayl CG=R _relayl CG(1:62);
x_driving_relayl CG=jX_relayl CG(1:62);

%******Mho numerical distance relayl zonel*******
cx_zonel relayl=(z_zonel relayl/2)*cos(angle_zonel relayl*pi/180);
cy_zonel relayl=(z_zonel_relayl/2)*sin(angle_zonel relayl*pi/180);

Yp*r******Mho numerical distance relayl zone2*****x*
cx_zone2_relayl=(z_zone2_relayl/2)*cos(angle_zone2_relayl*pi/180);
cy_zone2_relayl=(z_zone2_relayl/2)*sin(angle_zone2_relayl*pi/180);

Yp*******Mho numerical distance relayl zone3*******
cx_zone3_relayl=(z_zone3 relayl/2)*cos(angle_zone3 relayl*pi/180);
cy _zone3_relayl=(z_zone3 relayl/2)*sin(angle_zone3 relayl*pi/180);

%******KU numerical distance relayl zonel******x

cx_left_zonel relayl=(z_zonel relayl/2)*cos(angle_zonel relayl*pi/180
)

cy left_zonel relayl=(z_zonel_relayl/2)*sin(angle_zonel_ relayl*pi/180
):
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cx_right _zonel relayl=r_ fault_setting_zonel relayl+(z_zonel relayl/2)
*cos(angle_zonel relayl*pi/180);

cy _right_zonel relayl=(z_zonel relayl/2)*sin(angle_zonel relayl*pi/18
0);

KU_left xx_zonel relayl=cx_left_zonel relayl+(z_zonel relayl/2)*cos(0
:0.01:6.28);

KU left yy zonel relayl=cy left _zonel relayl+(z_zonel relayl/2)*sin(0
0.01:6.28);

KU_right_xx_zonel relayl=cx_right zonel relayl+(z_zonel_relayl/2)*cos
(0:0.01:6.28);

KU right_yy zonel relayl=cy right zonel relayl+(z_zonel relayl/2)*sin
(0:0.01:6.28);

Y******KU numerical distance relayl zone2******x

cx_left_zone2 relayl=(z_zone2_ relayl/2)*cos(angle_zone2 relayl*pi/180
)
cy_left_zone2_relayl=(z_zone2_relayl/2)*sin(angle_zone2_relayl*pi/180
):

cx_right _zone2 relayl=r_ fault_setting_zone2 relayl+(z_zone2 relayl/2)
*cos(angle_zone2 relayl*pi/180);

cy_right_zone2_relayl=(z_zone2_ relayl/2)*sin(angle_zone2_relayl*pi/18
0);

KU_left xx_zone2_relayl=cx_left_zone2_ relayl+(z_zone2_relayl/2)*cos(0
:0.01:6.28);

KU left yy zone2 relayl=cy left _zone2 relayl+(z_zone2_ relayl/2)*sin(0
0.01:6.28);
KU_right_xx_zone2_relayl=cx_right_zone2_relayl+(z_zone2_relayl/2)*cos
(0:0.01:6.28);

KU right_yy zone2 relayl=cy right zone2 relayl+(z_zone2_relayl/2)*sin
(0:0.01:6.28);

Yp******KU numerical distance relayl zone3******x*

cx_left_zone3 relayl=(z_zone3 relayl/2)*cos(angle_zone3 relayl*pi/180
)

cy_left_zone3 relayl=(z_zone3_relayl/2)*sin(angle_zone3_relayl*pi/180
R

cx_right _zone3 relayl=r_ fault_setting_zone3 relayl+(z_zone3 relayl/2)
*cos(angle_zone3 relayl*pi/180);

cy_right_zone3 relayl=(z_zone3 relayl/2)*sin(angle_zone3 relayl*pi/18
0);

KU_ left xx_zone3_relayl=cx_left_zone3 relayl+(z_zone3 relayl/2)*cos(0
:0.01:6.28);

KU left yy zone3 relayl=cy left _zone3 relayl+(z_zone3 relayl/2)*sin(0
:0.01:6.28);

KU_right_xx _zone3 relayl=cx_right zone3 relayl+(z_zone3_relayl/2)*cos
(0:0.01:6.28);

KU right_yy zone3 relayl=cy right zone3 relayl+(z_zone3 relayl/2)*sin
(0:0.01:6.28);

Y>> ****Adaptive zonel AB of KU numerical distance relayl*******
n_adaptive_zonel relayl AB=0;t adaptive_zonel relayl AB=0;
while n_adaptive_zonel relayl AB<(length(r_driving _relayl AB))-14
n_adaptive_zonel_relayl AB=n_adaptive_zonel_relayl AB+1;
if
x_driving_relayl AB(n_adaptive_zonel relayl AB)>=0&x driving_relayl A
B(n_adaptive zonel relayl AB)<=imag(z_s_zonel relayl)&r_driving_relay
1 AB(n_adaptive_zonel_relayl AB)>=real(z_s_zonel_relayl)&atan(x_drivi
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ng_relayl AB(n_adaptive_zonel relayl AB)/r _driving relayl AB(n_adapti
ve_zonel relayl AB))*180/pi<=angle_zonel relayl-
7&~(r_driving_relayl AB(n_adaptive_zonel relayl AB)-
cx_zonel_relayl)"2+(x_driving_relayl AB(n_adaptive_zonel relayl AB)-
cy_zonel_relayl)”2<=(z_zonel_relayl/2)"2&(r_driving_relayl_ AB(n_adapt
ive_zonel relayl AB)<=exp_zonel relayl|(r_driving_relayl AB(n_adaptiv
e _zonel_relayl_ AB)-
cx_left_zonel relayl)”"2+(x_driving_relayl AB(n_adaptive zonel relayl
AB)-cy left_zonel relayl)”2<=(z_zonel_relayl/2)"2)
ifT t_adaptive_zonel relayl_AB<=(sample_of_trip-2)
t_adaptive _zonel relayl AB=t adaptive_zonel relayl AB+1;
else r_fault zonel relayl AB=r_fault _setting_zonel relayl;
end
else r_fault_zonel relayl AB=0;
end
end

Yp*******Adaptive zone2 AB of KU numerical distance relayl******x*
n_adaptive_zone2_relayl AB=0;t adaptive_zone2_ relayl AB=0;
while n_adaptive_zone2_relayl AB<(length(r_driving relayl AB))-14
n_adaptive_zone2_relayl AB=n_adaptive_zone2_relayl AB+1;
if
x_driving_relayl AB(n_adaptive_zone2_relayl_AB)>=0&x_driving_relayl_ A
B(n_adaptive_zone2_relayl AB)<=imag(z_s_zone2_relayl)&r_driving_relay
1 _AB(n_adaptive_zone2_relayl_AB)>=real (z_s_zone2_relayl)&atan(x_drivi
ng_relayl_AB(n_adaptive_zone2_relayl_ AB)/r_driving_relayl AB(n_adapti
ve_zone2_relayl AB))*180/pi<=angle_zone2_relayl-
7&~((r_driving_relayl AB(n_adaptive_zone2_relayl_AB)-
cx_zone2_relayl)"2+(x_driving_relayl AB(n_adaptive zone2 relayl AB)-
cy_zone2_relayl)"2<=(z_zone2_relayl1/2)72)&(r_driving_relayl AB(n_adap
tive_zone2_relayl AB)<=exp_zone2_relayl|(r_driving_relayl AB(n_adapti
ve_zone2_relayl AB)-
cx_left_zone2_relayl)”™2+(x_driving_relayl AB(n_adaptive_zone2_relayl_
AB)-cy left _zone2 relayl)”2<=(z_zone2_relayl/2)"2)
if t adaptive zone2 relayl AB<=(sample_of trip-2)
t_adaptive_zone2_ relayl AB=t_adaptive_zone2_relayl AB+1;
else r_fault_zone2 relayl AB=r_fault_setting zone2 relayl;
end
else r_fault_zone2 relayl AB=0;
end
end

Y>> ****Adaptive zone3 AB of KU numerical distance relayl*******
n_adaptive_zone3_relayl AB=0;t adaptive_zone3_relayl AB=0;
while n_adaptive_zone3 relayl AB<(length(r_driving_relayl AB))-14
n_adaptive_zone3 relayl AB=n_adaptive_zone3 relayl AB+1;
if
x_driving_relayl AB(n_adaptive_zone3 relayl AB)>=0&x driving_relayl A
B(n_adaptive_zone3_relayl AB)<=imag(z_s_zone3_relayl)&r_driving_relay
1_AB(n_adaptive_zone3_relayl_ AB)>=real (z_s_zone3_relayl)&atan(x_drivi
ng_relayl AB(n_adaptive_zone3 relayl AB)/r _driving relayl AB(n_adapti
ve_zone3 relayl AB))*180/pi<=angle_zone3 relayl-
7&~((r_driving_relayl AB(n_adaptive_zone3 relayl AB)-
cx_zone3_relayl)"2+(x_driving_relayl AB(n_adaptive_zone3_relayl_ AB)-
cy _zone3 _relayl)”"2<=(z_zone3_relayl/2)72)&(r_driving_relayl AB(n_adap
tive_zone3_relayl_AB)<=exp_zone3_relayl](r_driving_relayl AB(n_adapti
ve_zone3 relayl AB)-
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cx_left_zone3 relayl)"2+(x_driving_relayl AB(n_adaptive zone3 relayl
AB)-cy left _zone3 relayl)”"2<=(z_zone3_relayl/2)"2)
if t_adaptive _zone3_relayl AB<=(sample_of trip-2)
t_adaptive_zone3 relayl AB=t adaptive_zone3_relayl AB+1;
else r_fault_zone3 relayl AB=r_fault_setting zone3 relayl;
end
else r_fTault_zone3 relayl AB=0;
end
end

Yp*r******Adaptive zonel BC of KU numerical distance relayl*******
n_adaptive_zonel relayl BC=0;t adaptive_zonel relayl BC=0;
while n_adaptive_zonel relayl BC<(length(r_driving_relayl BC))-14
n_adaptive_zonel relayl BC=n_adaptive_zonel relayl BC+1;
if
x_driving_relayl BC(n_adaptive_zonel relayl BC)>=0&x_driving_relayl B
C(n_adaptive_zonel_relayl BC)<=imag(z_s_zonel relayl)&r_driving_relay
1 BC(n_adaptive_zonel relayl BC)>=real(z_s_zonel relayl)&atan(x_drivi
ng_relayl BC(n_adaptive_zonel relayl BC)/r_driving relayl BC(n_adapti
ve_zonel relayl BC))*180/pi<=angle_zonel_relayl-
7&~(r_driving_relayl BC(n_adaptive_zonel_relayl BC)-
cx_zonel_relayl)”2+(x_driving_relayl BC(n_adaptive_zonel_relayl BC)-
cy_zonel_relayl)”2<=(z_zonel_relayl/2)"2&(r_driving_relayl BC(n_adapt
ive_zonel_relayl BC)<=exp_zonel relayl](r_driving_relayl BC(n_adaptiv
e _zonel relayl BC)-
cx_left_zonel relayl)”"2+(x_driving_relayl BC(n_adaptive zonel relayl
BC)-cy left_zonel relayl)”2<=(z_zonel relayl/2)"2)
ifT t_adaptive_zonel relayl BC<=(sample_of_trip-2)
t_adaptive _zonel relayl BC=t adaptive_zonel relayl BC+1;
else r_fault zonel relayl BC=r_fault _setting_zonel relayl;
end
else r_fault_zonel relayl BC=0;
end
end

Yp*******Adaptive zone2 BC of KU numerical distance relayl******x*
n_adaptive_zone2_relayl BC=0;t adaptive_zone2_ relayl BC=0;
while n_adaptive_zone2_relayl BC<(length(r_driving relayl BC))-14
n_adaptive_zone2_relayl BC=n_adaptive_zone2_relayl BC+1;
if
x_driving_relayl BC(n_adaptive_zone2 relayl BC)>=0&x driving_relayl B
C(n_adaptive_zone2_relayl BC)<=imag(z_s_zone2_ relayl)&r driving_relay
1 BC(n_adaptive_zone2_relayl BC)>=real(z_s_zone2_relayl)&atan(x_drivi
ng_relayl BC(n_adaptive_zone2_relayl BC)/r_driving_relayl BC(n_adapti
ve_zone2_relayl BC))*180/pi<=angle_zone2_relayl-
7&~((r_driving_relayl BC(n_adaptive zone2 relayl BC)-
cx_zone2_relayl)"2+(x_driving_relayl BC(n_adaptive zone2 relayl BC)-
cy_zone2_relayl)"2<=(z_zone2_relayl1/2)"2)&(r_driving_relayl BC(n_adap
tive_zone2_relayl BC)<=exp_zone2_relayl]|(r_driving_relayl BC(n_adapti
ve_zone2_relayl BC)-
cx_left_zone2 relayl)"2+(x_driving_relayl BC(n_adaptive zone2 relayl
BC)-cy left _zone2 relayl)”"2<=(z_zone2_relayl/2)"2)
if t adaptive zone2 relayl BC<=(sample_of trip-2)
t_adaptive_zone2_relayl BC=t_adaptive_zone2_relayl BC+1;
else r_fault_zone2 relayl BC=r_fault_setting_zone2_ relayl;
end
else r_fault_zone2 relayl BC=0;
end
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end

Yp*******Adaptive zone3 BC of KU numerical distance relayl******x*
n_adaptive_zone3 relayl BC=0;t adaptive_zone3 relayl BC=0;
while n_adaptive_zone3 relayl BC<(length(r_driving relayl BC))-14
n_adaptive_zone3_relayl BC=n_adaptive_zone3 relayl BC+1;
if
x_driving_relayl BC(n_adaptive_zone3_ relayl BC)>=0&x_driving_relayl B
C(n_adaptive_zone3 _relayl BC)<=imag(z_s_zone3 relayl)&r driving_relay
1 BC(n_adaptive_zone3_relayl BC)>=real(z_s_zone3_relayl)&atan(x_drivi
ng_relayl BC(n_adaptive_zone3_relayl BC)/r_driving_relayl BC(n_adapti
ve_zone3_relayl BC))*180/pi<=angle_zone3_relayl-
7&~((r_driving_relayl BC(n_adaptive zone3 relayl BC)-
cx_zone3_relayl)"2+(x_driving_relayl BC(n_adaptive zone3 relayl BC)-
cy_zone3_relayl)"2<=(z_zone3_relayl1/2)72)&(r_driving_relayl BC(n_adap
tive_zone3 relayl BC)<=exp_zone3_relayl|(r_driving_relayl BC(n_adapti
ve_zone3_relayl BC)-
cx_left_zone3 relayl)™2+(x_driving_relayl BC(n_adaptive_zone3 relayl_
BC)-cy left_zone3 relayl)”"2<=(z_zone3_relayl/2)"2)
if t adaptive zone3 relayl BC<=(sample_of trip-2)
t_adaptive_zone3 relayl BC=t_adaptive_zone3_relayl BC+1;
else r_fault_zone3 relayl BC=r_fault_setting zone3 relayl;
end
else r_fault_zone3 relayl BC=0;
end
end

Yp*******Adaptive zonel CA of KU numerical distance relayl*******
n_adaptive_zonel_relayl CA=0;t _adaptive_zonel relayl CA=0;
while n_adaptive_zonel_relayl_ CA<(length(r_driving_relayl_CA))-14
n_adaptive_zonel relayl CA=n_adaptive_zonel relayl CA+1;
if
x_driving_relayl CA(n_adaptive_zonel relayl CA)>=0&x driving_relayl C
A(n_adaptive_zonel relayl CA)<=imag(z_s_zonel_relayl)é&r_driving_relay
1_CA(n_adaptive_zonel_relayl_CA)>=real(z_s_zonel_relayl)&atan(x_drivi
ng_relayl CA(n_adaptive_zonel relayl CA)/r _driving relayl CA(n_adapti
ve_zonel relayl CA))*180/pi<=angle_zonel relayl-
7&~(r_driving_relayl CA(n_adaptive_zonel_relayl CA)-
cx_zonel relayl)™2+(x_driving_relayl CA(n_adaptive zonel relayl CA)-
cy_zonel_relayl)”2<=(z_zonel_relayl/2)"2&(r_driving_relayl CA(n_adapt
ive_zonel_relayl_ CA)<=exp_zonel_relayl|(r_driving_relayl CA(n_adaptiv
e _zonel relayl CA)-
cx_left_zonel_relayl)™2+(x_driving_relayl CA(n_adaptive _zonel relayl
CA)-cy_left_zonel relayl)”2<=(z_zonel relayl/2)"2)
iT t_adaptive_zonel relayl CA<=(sample_of_trip-2)
t_adaptive _zonel relayl CA=t adaptive_zonel relayl CA+1;
else r_fault zonel relayl CA=r_fault_setting_zonel relayl;
end
else r_fault_zonel relayl CA=0;
end
end

Yp**** ***Adaptive zone2 CA of KU numerical distance relayl******x*

n_adaptive_zone2_relayl CA=0;t adaptive_zone2_ relayl CA=0;

while n_adaptive_zone2_relayl CA<(length(r_driving relayl CA))-14
n_adaptive_zone2_relayl CA=n_adaptive_zone2 relayl CA+1;
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if
x_driving_relayl CA(n_adaptive_zone2 relayl CA)>=0&x driving_relayl C
A(n_adaptive_zone2_relayl CA)<=imag(z_s_zone2_relayl)&r_driving_relay
1 CA(n_adaptive_zone2_relayl CA)>=real(z_s_zone2_relayl)&atan(x_drivi
ng_relayl CA(n_adaptive_zone2_relayl_ CA)/r_driving_relayl CA(n_adapti
ve_zone2 relayl CA))*180/pi<=angle_zone2 relayl-
7&~((r_driving_relayl CA(n_adaptive_zone2_relayl CA)-
cx_zone2_relayl)"2+(x_driving_relayl CA(n_adaptive zone2_relayl CA)-
cy_zone2_relayl)"2<=(z_zone2_relayl1/2)"2)&(r_driving_relayl CA(n_adap
tive _zone2 relayl CA)<=exp_zone2 relayl|(r_driving relayl CA(n_adapti
ve_zone2 relayl CA)-
cx_left_zone2_relayl)"2+(x_driving_relayl CA(n_adaptive_zone2_ relayl
CA)-cy_left_zone2 relayl)”2<=(z_zone2_relayl/2)"2)
if t_adaptive zone2_relayl CA<=(sample_of trip-2)
t_adaptive_zone2 relayl CA=t adaptive_zone2_relayl CA+1;
else r_fTault_zone2 relayl CA=r_fault_setting zone2 relayl;
end
else r_fault_zone2_relayl CA=0;
end
end

Yp*******Adaptive zone3 CA of KU numerical distance relayl******x*
n_adaptive_zone3_relayl CA=0;t adaptive_zone3_relayl CA=0;
while n_adaptive_zone3 relayl CA<length(r_driving_relayl CA)
n_adaptive_zone3 relayl CA=n_adaptive_zone3 relayl CA+1;
if
x_driving_relayl CA(n_adaptive_zone3_ relayl CA)>=0&x_driving_relayl C
A(n_adaptive_zone3_relayl_CA)<=imag(z_s_zone3_relayl)&r_driving_relay
1 CA(n_adaptive_zone3 _relayl CA)>=real(z_s_zone3 relayl)&atan(x_drivi
ng_relayl CA(n_adaptive_zone3 relayl CA)/r_driving_relayl CA(n_adapti
ve_zone3_relayl CA))*180/pi<=angle_zone3_relayl-
7&~((r_driving_relayl CA(n_adaptive zone3 relayl CA)-
cx_zone3_relayl)"2+(x_driving_relayl CA(n_adaptive zone3 relayl CA)-
cy_zone3 _relayl)”"2<=(z_zone3_relayl/2)72)&(r_driving_relayl CA(n_adap
tive_zone3 relayl CA)<=exp_zone3_relayl|(r_driving_relayl CA(n_adapti
ve_zone3_relayl CA)-
cx_left_zone3 relayl)”™2+(x_driving_relayl CA(n_adaptive_zone3 relayl_
CA)-cy_left_zone3 relayl)”2<=(z_zone3 relayl/2)"2)
if t adaptive _zone3_relayl CA<=(sample_of trip-2)
t_adaptive _zone3 relayl CA=t _adaptive_zone3 relayl CA+1;
else r_fault_zone3 relayl CA=r_fault_setting_zone3 relayl;
end
else r_fault_zone3_relayl CA=0;
end
end

Yp**** ***Adaptive zonel AG of KU numerical distance relayl******x*
n_adaptive_zonel relayl AG=0;t adaptive_zonel relayl AG=0;
while n_adaptive_zonel relayl AG<(length(r_driving_relayl AG))-14
n_adaptive_zonel relayl AG=n_adaptive_zonel relayl AG+1;
if
x_driving_relayl AG(n_adaptive_zonel relayl AG)>=0&x driving_relayl A
G(n_adaptive_zonel relayl AG)<=imag(z_s_zonel relayl)&r driving_relay
1 AG(n_adaptive_zonel_relayl AG)>=real(z_s_zonel_relayl)&atan(x_drivi
ng_relayl AG(n_adaptive_zonel_relayl AG)/r_driving_relayl AG(n_adapti
ve_zonel relayl AG))*180/pi<=angle_zonel relayl-
7&~(r_driving_relayl AG(n_adaptive zonel relayl AG)-
cx_zonel_relayl)"2+(x_driving_relayl AG(n_adaptive _zonel relayl AG)-
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cy zonel relayl)”"2<=(z_zonel relayl/2)72&(r_driving_relayl AG(n_adapt
ive_zonel_relayl AG)<=exp_zonel relayl](r_driving_relayl AG(n_adaptiv
e_zonel relayl AG)-
cx_left_zonel_relayl)"2+(x_driving_relayl AG(n_adaptive_zonel relayl
AG)-cy_ left _zonel relayl)”2<=(z_zonel_relayl/2)"2)
if t adaptive _zonel relayl AG<=(sample_of trip-2)
t_adaptive _zonel relayl AG=t adaptive_zonel relayl AG+1;
else r_fault _zonel relayl AG=r_fault_setting_zonel relayl;
end
else r_fault_zonel relayl AG=0;
end
end

Yp**** ***Adaptive zone2 AG of KU numerical distance relayl******x*
n_adaptive_zone2_relayl AG=0;t adaptive_zone2 relayl AG=0;
while n_adaptive_zone2_relayl AG<(length(r_driving _relayl AG))-14
n_adaptive_zone2_relayl AG=n_adaptive_zone2_ relayl AG+1;
if
x_driving_relayl AG(n_adaptive_zone2 relayl AG)>=0&x driving_relayl A
G(n_adaptive_zone2_relayl AG)<=imag(z_s_zone2 relayl)&r driving_relay
1 AG(n_adaptive_zone2_relayl AG)>=real(z_s_zone2_relayl)&atan(x_drivi
ng_relayl AG(n_adaptive_zone2_relayl_ AG)/r_driving_relayl AG(n_adapti
ve_zone2_relayl AG))*180/pi<=angle_zone2_relayl-
7&~((r_driving_relayl AG(n_adaptive zone2 relayl AG)-
cx_zone2_relayl)"2+(x_driving_relayl AG(n_adaptive _zone2_relayl AG)-
cy_zone2_relayl)"2<=(z_zone2_relayl1/2)"2)&(r_driving_relayl AG(n_adap
tive _zone2 relayl AG)<=exp_zone2 relayl|(r_driving relayl AG(n_adapti
ve_zone2_relayl AG)-
cx_left_zone2 relayl)”"2+(x_driving_relayl AG(n_adaptive zone2 relayl
AG)-cy_left_zone2_relayl)"2<=(z_zone2_relayl/2)"2)
if t_adaptive _zone2_relayl AG<=(sample_of trip-2)
t_adaptive_zone2 relayl AG=t_adaptive_zone2_relayl AG+1;
else r_fault_zone2 relayl AG=r_fault_setting_zone2_ relayl;
end
else r_fTault_zone2 relayl AG=0;
end
end

Yp*r******Adaptive zone3 AG of KU numerical distance relayl*******
n_adaptive_zone3_relayl AG=0;t adaptive_zone3_relayl AG=0;
while n_adaptive_zone3 relayl AG<(length(r_driving relayl AG))-14
n_adaptive_zone3_relayl AG=n_adaptive_zone3 relayl AG+1;
if
x_driving_relayl AG(n_adaptive_zone3 relayl AG)>=0&x_driving_relayl A
G(n_adaptive_zone3_relayl AG)<=imag(z_s_zone3 relayl)&r driving_relay
1 AG(n_adaptive_zone3 _relayl AG)>=real(z_s_zone3 relayl)&atan(x_drivi
ng_relayl AG(n_adaptive_zone3 relayl AG)/r_driving relayl AG(n_adapti
ve_zone3_relayl AG))*180/pi<=angle_zone3_relayl-
7&~((r_driving_relayl AG(n_adaptive_zone3_relayl_AG)-
cx_zone3_relayl)"2+(x_driving_relayl AG(n_adaptive_zone3_relayl_ AG)-
cy_zone3_relayl)"2<=(z_zone3_relayl/2)72)&(r_driving_relayl AG(n_adap
tive_zone3_relayl_ AG)<=exp_zone3_relayl](r_driving_relayl AG(n_adapti
ve_zone3_relayl AG)-
cx_left_zone3 relayl)"2+(x_driving_relayl AG(n_adaptive zone3 relayl
AG)-cy left _zone3 _relayl)”2<=(z_zone3_relayl/2)"2)
if t _adaptive_zone3_relayl AG<=(sample_of trip-2)
t_adaptive _zone3 relayl AG=t adaptive_zone3 relayl AG+1;
else r_fTault_zone3 relayl AG=r_fault_setting zone3 relayl;
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end
else r_fTault_zone3 relayl AG=0;
end
end

Yp*r******Adaptive zonel BG of KU numerical distance relayl*******
n_adaptive_zonel relayl BG=0;t adaptive_zonel relayl BG=0;
while n_adaptive_zonel relayl BG<(length(r_driving relayl BG))-14
n_adaptive_zonel relayl BG=n_adaptive_zonel relayl BG+1;
if
x_driving_relayl BG(n_adaptive_zonel relayl BG)>=0&x _driving_relayl B
G(n_adaptive_zonel_relayl BG)<=imag(z_s_zonel_ relayl)&r_driving_relay
1 BG(n_adaptive_zonel relayl BG)>=real(z_s_zonel relayl)&atan(x_drivi
ng_relayl BG(n_adaptive_zonel relayl BG)/r_driving relayl BG(n_adapti
ve_zonel relayl BG))*180/pi<=angle_zonel_relayl-
7&~(r_driving_relayl BG(n_adaptive_zonel_relayl_ BG)-
cx_zonel_relayl)”™2+(x_driving_relayl BG(n_adaptive_zonel_relayl BG)-
cy_zonel_relayl)”2<=(z_zonel_relayl/2)"2&(r_driving_relayl BG(n_adapt
ive_zonel_relayl BG)<=exp_zonel_relayl|(r_driving_relayl BG(n_adaptiv
e _zonel relayl BG)-
cx_left_zonel relayl)"2+(x_driving_relayl BG(n_adaptive zonel relayl
BG)-cy left_zonel relayl)”2<=(z_zonel relayl/2)"2)
ifT t_adaptive_zonel relayl BG<=(sample_of_trip-2)
t_adaptive _zonel relayl BG=t adaptive_zonel relayl BG+1;
else r_fault zonel relayl BG=r_fault _setting_zonel relayl;
end
else r_fault_zonel relayl BG=0;
end
end

Yp*******Adaptive zone2 BG of KU numerical distance relayl******x*
n_adaptive_zone2_relayl BG=0;t adaptive_zone2_ relayl BG=0;
while n_adaptive_zone2_relayl BG<(length(r_driving relayl BG))-14
n_adaptive_zone2_relayl BG=n_adaptive_zone2_relayl BG+1;
if
x_driving_relayl BG(n_adaptive_zone2 relayl BG)>=0&x driving_relayl B
G(n_adaptive_zone2_relayl BG)<=imag(z_s_zone2_ relayl)&r driving_relay
1 BG(n_adaptive_zone2_relayl BG)>=real (z_s_zone2_relayl)&atan(x_drivi
ng_relayl BG(n_adaptive_zone2_relayl BG)/r_driving_relayl BG(n_adapti
ve_zone2_relayl BG))*180/pi<=angle_zone2_relayl-
7&~((r_driving_relayl BG(n_adaptive zone2 relayl BG)-
cx_zone2_relayl)"2+(x_driving_relayl BG(n_adaptive zone2 relayl BG)-
cy_zone2_relayl)"2<=(z_zone2_relayl/2)"2)&(r_driving_relayl BG(n_adap
tive_zone2_relayl BG)<=exp_zone2_relayl]|(r_driving_relayl BG(n_adapti
ve_zone2_relayl BG)-
cx_left_zone2 relayl)"2+(x_driving_relayl BG(n_adaptive zone2 relayl
BG)-cy left _zone2 relayl)”"2<=(z_zone2_relayl/2)"2)
if t adaptive zone2 relayl BG<=(sample_of trip-2)
t_adaptive_zone2_ relayl BG=t_adaptive_zone2_relayl BG+1;
else r_fault_zone2 relayl BG=r_fault_setting_zone2 relayl;
end
else r_fault_zone2 relayl BG=0;
end
end

Ypr******Adaptive zone3 BG of KU numerical distance relayl*******
n_adaptive_zone3_relayl BG=0;t _adaptive_zone3_relayl BG=0;
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while n_adaptive_zone3 relayl BG<(length(r_driving relayl BG))-14
n_adaptive_zone3 relayl BG=n_adaptive_zone3 relayl BG+1;
if
x_driving_relayl BG(n_adaptive_zone3 relayl BG)>=0&x_driving_relayl B
G(n_adaptive_zone3_relayl BG)<=imag(z_s_zone3 relayl)&r driving_relay
1 BG(n_adaptive_zone3 _relayl BG)>=real(z_s_zone3 relayl)&atan(x_drivi
ng_relayl BG(n_adaptive_zone3 relayl BG)/r_driving_relayl BG(n_adapti
ve_zone3_relayl BG))*180/pi<=angle_zone3_relayl-
7&~((r_driving_relayl BG(n_adaptive_zone3_relayl_ BG)-
cx_zone3_relayl)”"2+(x_driving_relayl BG(n_adaptive_zone3_relayl BG)-
cy_zone3_relayl)”"2<=(z_zone3_relayl/2)72)&(r_driving_relayl BG(n_adap
tive_zone3_relayl BG)<=exp_zone3_relayl|(r_driving_relayl BG(n_adapti
ve_zone3_relayl BG)-
cx_left_zone3 relayl)"2+(x_driving_relayl BG(n_adaptive zone3 relayl
BG)-cy left_zone3 relayl)”2<=(z_zone3 relayl/2)"2)
if t _adaptive_zone3_relayl BG<=(sample_of trip-2)
t_adaptive _zone3 relayl BG=t adaptive_zone3 relayl BG+1;
else r_fault_zone3 relayl BG=r_fault_setting_zone3 relayl;
end
else r_fault_zone3 relayl BG=0;
end
end

Yp*******Adaptive zonel CG of KU numeriCGl distance relayl******x*
n_adaptive_zonel relayl CG=0;t adaptive_zonel relayl CG=0;
while n_adaptive_zonel relayl CG<(length(r_driving _relayl CG))-14
n_adaptive_zonel relayl CG=n_adaptive_zonel relayl CG+1;
if
x_driving_relayl CG(n_adaptive_zonel relayl CG)>=0&x driving_relayl C
G(n_adaptive_zonel relayl CG)<=imag(z_s_zonel relayl)&r driving_relay
1 CG(n_adaptive_zonel_relayl CG)>=real(z_s_zonel_relayl)&atan(x_drivi
ng_relayl CG(n_adaptive_zonel relayl CG)/r_driving relayl CG(n_adapti
ve_zonel_relayl CG))*180/pi<=angle_zonel_relayl-
7&~(r_driving_relayl CG(n_adaptive zonel relayl CG)-
cx_zonel_relayl)"2+(x_driving_relayl CG(n_adaptive zonel relayl CG)-
cy_zonel relayl)”"2<=(z_zonel relayl/2)"2&(r_driving_relayl CG(n_adapt
ive_zonel_relayl CG)<=exp_zonel relayl](r_driving_relayl CG(n_adaptiv
e _zonel relayl CG)-
cx_left_zonel relayl)"2+(x_driving_relayl CG(n_adaptive zonel relayl
CG)-cy_left_zonel relayl)”2<=(z_zonel_relayl/2)"2)
if t_adaptive zonel relayl CG<=(sample_of trip-2)
t_adaptive _zonel relayl CG=t_adaptive_zonel relayl CG+1;
else r_fault zonel relayl CG=r_fault_setting_zonel relayl;
end
else r_fTault_zonel relayl CG=0;
end
end

Yp*r******Adaptive zone2 CG of KU numeriCGl distance relayl*******
n_adaptive_zone2_relayl CG=0;t adaptive_zone2_relayl CG=0;
while n_adaptive_zone2_relayl CG<(length(r_driving relayl CG))-14
n_adaptive_zone2_relayl CG=n_adaptive_zone2_ relayl CG+1;
if
x_driving_relayl CG(n_adaptive_zone2_relayl CG)>=0&x_driving_relayl C
G(n_adaptive_zone2_relayl CG)<=imag(z_s_zone2_relayl)&r_driving_relay
1 CG(n_adaptive_zone2_relayl CG)>=real(z_s_zone2_ relayl)&atan(x_drivi
ng_relayl CG(n_adaptive_zone2 relayl CG)/r_driving relayl CG(n_adapti
ve_zone2_relayl CG))*180/pi<=angle_zone2_relayl-
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7&~((r_driving_relayl CG(n_adaptive zone2 relayl CG)-
cx_zone2_relayl)"2+(x_driving_relayl CG(n_adaptive zone2 relayl CG)-
cy_zone2_relayl)"2<=(z_zone2_relayl1/2)"2)&(r_driving_relayl CG(n_adap
tive_zone2_relayl CG)<=exp_zone2_relayl|(r_driving_relayl CG(n_adapti
ve_zone2_relayl CG)-
cx_left_zone2 relayl)"2+(x_driving_relayl CG(n_adaptive zone2 relayl
CG)-cy_left_zone2_relayl)”"2<=(z_zone2_relayl/2)"2)
if t_adaptive zone2_relayl CG<=(sample_of trip-2)
t_adaptive_zone2_ relayl CG=t_adaptive_zone2_relayl CG+1;
else r_fault_zone2 relayl CG=r_fault_setting zone2_ relayl;
end
else r_fTault_zone2 relayl CG=0;
end
end

Yp*r******Adaptive zone3 CG of KU numeriCGl distance relayl*******
n_adaptive_zone3_relayl CG=0;t adaptive_zone3_relayl CG=0;
while n_adaptive_zone3_relayl_ CG<length(r_driving_relayl CG)
n_adaptive_zone3 _relayl CG=n_adaptive_zone3 relayl CG+1;
if
x_driving_relayl CG(n_adaptive_zone3 relayl CG)>=0&x_driving_relayl C
G(n_adaptive_zone3_relayl CG)<=imag(z_s_zone3 relayl)&r driving_relay
1 CG(n_adaptive_zone3_relayl CG)>=real(z_s_zone3_ relayl)&atan(x_drivi
ng_relayl CG(n_adaptive_zone3 relayl CG)/r_driving relayl CG(n_adapti
ve_zone3_relayl CG))*180/pi<=angle_zone3_relayl-
7&~((r_driving_relayl CG(n_adaptive zone3_relayl CG)-
cx_zone3_relayl)"2+(x_driving_relayl CG(n_adaptive zone3 relayl CG)-
cy _zone3 relayl)"2<=(z_zone3_relayl/2)72)&(r_driving_relayl CG(n_adap
tive_zone3_relayl_CG)<=exp_zone3_relayl](r_driving_relayl CG(n_adapti
ve_zone3_relayl CG)-
cx_left_zone3 relayl)"2+(x_driving_relayl CG(n_adaptive zone3 relayl
CG)-cy_left_zone3 relayl)”2<=(z_zone3 relayl/2)"2)
ifT t_adaptive_zone3 relayl_CG<=(sample_of_trip-2)
t_adaptive _zone3 relayl CG=t_adaptive_zone3 relayl CG+1;
else r_fTault_zone3 relayl CG=r_fault_setting zone3 relayl;
end
else r_fault_zone3 relayl CG=0;
end
end

Yp******Add r_ Fault KU numerical distance relayl zonel*******
r_fault _zonel relayl=r_fault zonel relayl AB+r_fault zonel relayl BC+
r_fault zonel relayl CA;
if r_fault _zonel relayl>=r_fault_setting_zonel_relayl
r_fault _zonel relayl=r_fault_setting zonel relayl;
else r_fault_zonel relayl=0;
end

Yp******Add r_ Ffault KU numerical distance relayl zone2*******
r_fault zone2 relayl=r_fault zone2 relayl AB+r_fault zone2 relayl BC+
r_fault zone2 relayl CA;
if r_fault_zone2_relayl>=r_fault_setting_zone2_relayl
r_fault _zone2_ relayl=r_fault_setting zone2 relayl;
else r_fault_zone2 relayl=0;
end

Yp******Add r_ Fault KU numerical distance relayl zone3*******
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r_fault _zone3 relayl=r_fault zone3 relayl AB+r_fault zone3 relayl BC+
r_fault zone3 relayl CA;
if r_fault _zone3_relayl>=r_fault_setting_zone3 relayl
r_fault_zone3 relayl=r_fault_setting_zone3 relayl;
else r_fault_zone3_relayl=0;
end

Yp******Add r_Ffault KU numerical distance relayl zonel*******
r_fault _zonel relayl=r_fault zonel relayl AG+r_fault zonel relayl BG+
r_fault zonel relayl CG;
if r_fault _zonel relayl>=r_fault_setting_zonel_relayl
r_fault _zonel relayl=r_fault_setting zonel relayl;
else r_fault_zonel_relayl=0;
end

Yp******Add r_ Ffault KU numerical distance relayl zone2*******
r_fault _zone2 relayl=r_fault zone2 relayl AG+r_fault zone2 relayl BG+
r_fault zone2 relayl CG;
if r_fault_zone2_relayl>=r_fault_setting_zone2_relayl
r_fault _zone2_ relayl=r_fault_setting zone2 relayl;
else r_fault_zone2 relayl=0;
end

Yp******Add r_ Fault KU numerical distance relayl zone3*******
r_fault zone3 relayl=r_fault zone3 relayl AG+r_fault zone3 relayl BG+
r_fault zone3 relayl CG;
if r_fault _zone3_relayl>=r_fault_setting_zone3 relayl
r_fault _zone3 relayl=r_fault_setting zone3 relayl;
else r_fault_zone3 relayl=0;
end

Yp******Adaptive KU numerical distance relayl zonel******x*
x1 adap_zonel relayl=0;

y1l adap_zonel relayl=0;

x5 _adap_zonel relayl=x1_adap zonel relayl;

y5 adap_zonel relayl=yl adap zonel relayl;

if adaptive_KU_relayl==1
x2_adap_zonel relayl=z_zonel relayl*cos(angle _zonel relayl*pi/180);

y2 _adap_zonel relayl=z zonel relayl*sin(angle_zonel relayl*pi/180);
x3_adap_zonel relayl=x2_adap_zonel relayl+r_fault_zonel relayl;
y3 adap_zonel relayl=y2 adap_ zonel relayl;
x4 _adap_zonel relayl=x1 _adap_zonel relayl+r_ fault zonel relayl;
y4 adap_zonel relayl=yl adap_ zonel relayl;

else
z_t_zonel relayl=0;
x3_adap_zonel relayl=x2_adap_ zonel relayl;
x4 _adap_zonel relayl=x1_adap_ zonel relayl;

end

xo_adap_zonel relayl=[x2_adap_zonel relayl,x3 adap_zonel relayl];
yo_adap_zonel relayl=[y2 adap_zonel relayl,y3 adap_zonel relayl];
Xxu_adap_zonel relayl=[x4 adap_zonel relayl,x5 adap_zonel relayl];
yu_adap_zonel relayl=[y4_adap_zonel relayl,y5 adap_zonel relayl];
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xcl adap_zonel relayl=z zonel relayl/2*cos(angle_zonel relayl*pi/180)

ycl adap_zonel relayl=z zonel relayl/2*sin(angle_zonel relayl*pi/180)

r1 zonel relayl=z_zonel_relayl/2;
i_zonel relayl=1;
for m_zonel_relayl=angle_zonel_relayl:1:angle_zonel_relayl+180

xa_zonel relayl(i_zonel relayl)=xcl _adap_zonel relayl+rl zonel relayl
*cos(m_zonel_relayl*pi/180);

ya_zonel_relayl(i_zonel relayl)=ycl adap_zonel_relayl+rl_zonel_relayl
*sin(m_zonel relayl*pi/180);
i_zonel relayl=i_zonel relayl+1;
end
J_zonel_relayl=1;
for n_zonel_relayl=angle_zonel_relayl:-1:angle_zonel relayl-180

xb_zonel relayl(j_zonel_relayl)=xcl_adap_zonel_relayl+r_fault zonel_r
elayl+rl_zonel relayl*cos(n_zonel relayl*pi/180);

yb_zonel relayl(j_zonel relayl)=ycl adap_zonel_relayl+rl_zonel_relayl
*sin(n_zonel relayl*pi/180);

J_zonel relayl=j zonel relayl+1;
end

Y *****Adaptive KU numerical distance relayl zone2*******
x1_adap_zone2_relayl=0;

yl adap_zone2 relayl=0;

x5 adap_zone2_ relayl=x1_adap zone2_ relayl;

y5 adap_zone2 relayl=yl adap zone2 relayl;

if adaptive KU relayl==1
X2 _adap_zone2_relayl=z_zone2_relayl*cos(angle zone2 relayl*pi/180);

y2_adap_zone2_relayl=z_zone2_relayl*sin(angle_zone2_relayl*pi/180);
x3_adap_zone2_relayl=x2_adap_zone2 relayl+r_fault zone2 relayl;
y3 adap_zone2 relayl=y2 adap_ zone2 relayl;
x4 _adap_zone2_relayl=x1 _adap_zone2 relayl+r_fault zone2 relayl;
y4 adap_zone2_relayl=yl adap_zone2_ relayl;

else
z_t zone2 relayl=0;
x3_adap_zone2_ relayl=x2_adap_zone2 relayl;
x4 _adap_zone2_ relayl=x1_adap_ zone2 relayl;

end

Xo_adap_zone2_relayl=[x2_adap_zone2_relayl,x3_adap_zone2_relayl];
yo_adap_zone2_relayl=[y2_adap_zone2_relayl,y3 adap_zone2_relayl];
xu_adap_zone2_relayl=[x4 adap_zone2 relayl,x5 adap_zone2_relayl];
yu_adap_zone2_relayl=[y4 adap_zone2 relayl,y5 adap zone2 relayl];
xcl adap_zone2 relayl=z_zone2 relayl/2*cos(angle_zone2_ relayl*pi/180)

ch_adap_zonez_relay1=z_zone2_relay1/2*sin(angIe_zone2_relay1*pi/180)
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rl zone2 relayl=z zone2 relayl/2;
i_zone2 relayl=1;
for m_zone2_relayl=angle_zone2_relayl:1:angle_zone2_relayl+180

xa_zone2_relayl(i_zone2_relayl)=xcl_adap_zone2_relayl+rl_zone2_relayl
*cos(m_zone2_relayl*pi/180);

ya_zone2_relayl(i_zone2_relayl)=ycl adap zone2_relayl+rl_zone2_relayl
*sin(m_zone2_relayl*pi/180);
i_zone2_relayl=i_zone2_relayl+1l;
end
J_zone2_relayl=1;
for n_zone2_relayl=angle _zone2_relayl:-1:angle_zone2_relayl1-180

xb_zone2_relayl(j_zone2_relayl)=xcl_adap_zone2_relayl+r_fault _zone2_r
elayl+rl zone2 relayl*cos(n_zone2 relayl*pi/180);

yb_zone2_relayl(j_zone2_relayl)=ycl adap zone2_relayl+rl_zone2_relayl
*sin(n_zone2_relayl*pi/180);

J_zone2_relayl=j zone2_relayl+l;
end

Y******Adaptive KU numerical distance relayl zone3*******
x1 adap_zone3 relayl=0;

y1l adap_zone3 relayl=0;

x5 _adap_zone3_relayl=x1_adap zone3 relayl;

y5 adap_zone3 relayl=yl adap zone3 relayl;

ifT adaptive_KU_relayl==1
x2_adap_zone3 relayl=z_zone3 relayl*cos(angle_zone3 relayl*pi/180);

y2 adap_zone3 relayl=z_ zone3 relayl*sin(angle_zone3 relayl*pi/180);
x3_adap_zone3_relayl=x2_adap_zone3 relayl+r_fault _zone3 relayl;
y3 adap_zone3 relayl=y2 adap zone3 relayl;
x4 _adap_zone3 relayl=x1_adap_zone3 relayl+r_fault zone3 relayl;
y4 _adap_zone3 relayl=yl adap zone3 relayl;

else
z_t zone3 relayl=0;
x3_adap_zone3 relayl=x2_adap zone3 relayl;
x4 _adap_zone3 relayl=x1_adap_ zone3 relayl;

end

xo_adap_zone3 relayl=[x2_adap_zone3 relayl,x3 adap_zone3 relayl];
yo_adap_zone3 _relayl=[y2 adap_zone3 relayl,y3 adap_zone3 relayl];
xu_adap_zone3 relayl=[x4 adap_zone3 relayl,x5 adap zone3 relayl];
yu_adap_zone3_relayl=[y4_adap_zone3_relayl,y5 adap_zone3_ relayl];
xcl adap_zone3_relayl=z zone3 relayl/2*cos(angle_zone3 relayl*pi/180)

ycl adap_zone3 relayl=z zone3 relayl/2*sin(angle_zone3 relayl*pi/180)

rl zone3 relayl=z zone3 relayl/2;
i_zone3 relayl=1;
for m_zone3_relayl=angle _zone3_relayl:1:angle_zone3_relayl+180
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xa_zone3 _relayl(i_zone3 relayl)=xcl _adap_zone3 relayl+rl zone3 relayl
*cos(m_zone3_relayl*pi/180);

ya _zone3_relayl(i_zone3 relayl)=ycl adap zone3 relayl+rl zone3 relayl
*sin(m_zone3_relayl*pi/180);
i_zone3 relayl=i_zone3 relayl+l;
end
J_zone3_relayl=1;
for n_zone3_relayl=angle_zone3_relayl:-1:angle_zone3 relayl-180

xb_zone3 relayl(j_zone3_relayl)=xcl_adap_zone3_relayl+r_fault _zone3_r
elayl+rl_zone3 relayl*cos(n_zone3_relayl*pi/180);

yb_zone3_relayl(j_zone3 relayl)=ycl adap zone3 relayl+rl zone3 relayl
*sin(n_zone3_relayl*pi/180);

J_zone3 _relayl=j zone3 relayl+l;
end

Y*******Tripping Zonel of KU numerical distance relayl*******
m_left KU zonel relayl=(y2_adap_zonel relayl-

y1l adap_zonel relayl)/(x2_adap_zonel relayl-x1 zonel relayl);

b _left KU zonel relayl=y2 adap_ zonel relayl-

m_left KU zonel relayl*x2 adap_zonel relayl;

m_right KU zonel relayl=(y3 adap_zonel relayl-

y4 adap_zonel relayl)/(x3_adap_zonel relayl-x4 adap_ zonel relayl);
b_right_KU_zonel_relayl=y3 adap_zonel_relayl-
m_right_KU_zonel_relayl*x3 adap_zonel_ relayl;

Yp*******Trjpping zone2 of KU numerical distance relayl******x*
m_left KU zone2_ relayl=(y2_adap_zone2_ relayl-

yl adap_zone2_ relayl)/(x2_adap_zone2 relayl-x1 _zone2_ relayl);

b _left KU zone2 relayl=y2 adap_zone2 relayl-

m_left_KU zone2_relayl*x2_adap_zone2_relayl;

m_right KU _zone2_relayl=(y3 adap_zone2_ relayl-

y4 _adap_zone2_ relayl)/(x3_adap_zone2 relayl-x4 adap_zone2_ relayl);
b _right KU zone2 relayl=y3 adap_zone2_ relayl-

m_right KU zone2 relayl*x3 adap zone2 relayl;

Y*******Tripping zone3 of KU numerical distance relayl*******
m_left KU zone3 relayl=(y2_adap_zone3 relayl-

y1l adap_zone3 relayl)/(x2_adap_zone3 relayl-x1 zone3 relayl);

b _left KU zone3 relayl=y2 adap_ zone3 relayl-

m_left KU zone3_relayl*x2 adap_zone3 relayl;

m_right KU zone3 relayl=(y3 adap_zone3 relayl-

y4 adap_zone3 relayl)/(x3 _adap_zone3 relayl-x4 adap_ zone3 relayl);
b_right KU _zone3 relayl=y3 adap_zone3_relayl-

m_right KU zone3 relayl*x3 adap zone3 relayl;

Yp*******Tripping zonel AB of KU numerical distance relayl*******
n_KU_zonel relayl AB=0;t_KU_zonel_relayl_ AB=0;
while n_KU zonel relayl AB<length(r_driving relayl AB)

n_KU zonel relayl AB=n_KU zonel relayl AB+1;

d_left_ KU zonel relayl AB=x driving_relayl AB(n_KU zonel relayl AB)-
m_left_KU_zonel_relayl*r_driving_relayl AB(n_KU_zonel_ relayl AB)-
b _left KU zonel relayl;
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d right KU zonel relayl AB=x_driving_relayl AB(n_KU zonel relayl AB)-
m_right_KU_zonel relayl*r_driving_relayl AB(n_KU zonel relayl AB)-
b_right KU _zonel relayl;
d_on=x_driving_relayl AB(n_KU_zonel_relayl_AB)-
m_load*r_driving_relayl AB(n_KU zonel relayl AB);
d_under=-x_driving_relayl AB(n_KU zonel relayl AB)-
m_load*r_driving_relayl AB(n_KU_ zonel relayl AB);
a=((r_driving_relayl AB(n_KU_zonel_ relayl AB)-
cx_left_zonel relayl)”™2+(x_driving_relayl AB(n_KU_zonel_relayl_AB)-
cy left_zonel relayl)”2<=(z_zonel relayl/2)"2|(r_driving relayl AB(n_
KU zonel relayl AB)-
real (cx_right_zonel_relayl))”™2+(x_driving_relayl AB(n_KU_zonel_relayl
_AB)-
cy_right_zonel_relayl)”2<=(z_zonel_relayl/2)"2) | (x_driving_relayl AB(
n_KU zonel relayl AB)<=y2 adap_zonel relayl&x driving relayl AB(n_KU_
zonel _relayl AB)>=y4 adap_zonel relayl&d left KU zonel relayl AB<= 0&d
_right_KU_zonel relayl AB>=0);

b=~(r_driving_relayl AB(n_KU_zonel relayl_AB)>=r_load_setting&d_on<0&
d_under<0);
iT a&b
if t KU zonel relayl AB<=(sample_of trip-2)
t_KU_zonel relayl AB=t_KU_zonel relayl AB+1;

else
trip_KU zonel relayl AB=1,time_of trip=n_KU zonel relayl AB-15,break
end
else t KU _zonel relayl AB=0;
end

end

Yp*******Trjpping zone2 AB of KU numerical distance relayl******x*
n_KU_zone2_relayl_AB=0;t_KU_zone2_relayl_ AB=0;
while n_KU zone2 relayl AB<length(r_driving relayl AB)

n_KU zone2 relayl AB=n_KU zone2 relayl AB+1;

d_left_KU_zone2_relayl AB=x_driving_relayl AB(n_KU_zone2_relayl_ AB)-
m_left_KU_zone2_relayl*r_driving_relayl AB(n_KU_zone2_relayl_ AB)-
b _left KU zone2 relayl;

d_right_KU_zone2_relayl AB=x_driving_relayl AB(n_KU_zone2_relayl AB)-
m_right_KU_zone2_relayl*r_driving_relayl AB(n_KU_zone2_relayl AB)-
b_right_KU_zone2_relayl;
d on=x_driving_relayl AB(n_KU zone2 relayl AB)-
m_load*r_driving_relayl AB(n_KU zone2 relayl AB);
d_under=-x_driving_relayl AB(n_KU_zone2_relayl AB)-
m_load*r_driving_relayl AB(n_KU_zone2_relayl_AB);
a=((r_driving_relayl AB(n_KU_zone2_relayl AB)-
cx_left_zone2 relayl)”"2+(x_driving_relayl AB(n_KU zone2 relayl AB)-
cy_left_zone2_relayl)”"2<=(z_zone2_relayl/2)"2|(r_driving_relayl AB(n_
KU_zone2_relayl AB)-
real (cx_right_zone2_relayl))"2+(x_driving_relayl AB(n_KU_zone2_relayl
_AB)-
cy right _zone2 relayl)”"2<=(z_zone2_relayl/2)"2) | (x_driving_relayl AB(
n_KU_zone2_relayl AB)<=y2 adap_zone2_relayl&x driving_relayl AB(n_KU_
zone2_relayl_AB)>=y4 adap_zone2_relayl&d_left_KU_zone2_relayl AB<= 0&d
_right_KU_zone2_relayl AB>=0);
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b=~(r_driving_relayl AB(n_KU zone2 relayl AB)>=r_ load_setting&d on<0&
d_under<0);
it a&b
iT t KU zone2 relayl AB<=(sample_of trip-2)
t KU _zone2 relayl AB=t KU zone2 relayl AB+1;

else
trip_KU_zone2_relayl AB=1,time_of trip=n_KU_zone2_relayl AB-15,break
end
else t KU zone2_relayl AB=0;
end
end

Yp*******Trjpping zone3 AB of KU numerical distance relayl******x*

n_KU zone3 relayl AB=0;t KU zone3 relayl AB=0;

while n_KU_zone3_relayl AB<length(r_driving_relayl AB)
n_KU_zone3_relayl_AB=n_KU_zone3_relayl AB+1;

d _left KU zone3 relayl AB=x driving relayl AB(n_KU zone3 relayl AB)-
m_left KU zone3 relayl*r _driving_relayl AB(n_KU zone3 relayl AB)-
b_left_ KU _zone3 relayl;

d_right_KU_zone3_relayl AB=x_driving_relayl AB(n_KU_zone3_ relayl_ AB)-
m_right KU zone3 relayl*r_driving relayl AB(n_KU zone3 relayl AB)-
b right KU zone3 relayl;
d_on=x_driving_relayl AB(n_KU_zone3 relayl AB)-
m_load*r_driving_relayl AB(n_KU_zone3_ relayl_AB);
d_under=-x_driving_relayl AB(n_KU_zone3_relayl_AB)-
m_load*r_driving_relayl AB(n_KU zone3 relayl AB);
a=((r_driving_relayl AB(n_KU zone3 relayl AB)-
cx_left_zone3_relayl)"2+(x_driving_relayl AB(n_KU_zone3 relayl AB)-
cy_left_zone3 relayl)”2<=(z_zone3_relayl/2)"2|(r_driving_relayl AB(n_
KU_zone3_relayl_AB)-
real(cx_right _zone3 relayl))”2+(x_driving relayl AB(n_KU zone3 relayl
_AB)-
cy_right_zone3_relayl)”2<=(z_zone3_relayl/2)"2) | (x_driving_relayl AB(
n_KU_zone3_relayl_AB)<=y2 adap_zone3_relayl&x_driving_relayl AB(n_KU_
zone3_relayl AB)>=y4 adap_zone3 relayl&d left KU zone3 relayl AB<=0&d
_right KU _zone3 relayl AB>=0);

b=~(r_driving_relayl AB(n_KU zone3_relayl AB)>=r_load_setting&d_on<0&
d_under<0);
if a&b
if t KU zone3 relayl AB<=(sample_of trip-2)
t KU _zone3 relayl AB=t KU zone3 relayl AB+1;

else
trip_KU_zone3_relayl AB=1,time_of_trip=n_KU_zone3_relayl AB-15,break
end
else t KU zone3 relayl AB=0;

end
end

Yp*******Tripping zonel BC of KU numerical distance relayl*******
n_KU zonel relayl BC=0;t KU zonel relayl BC=0;
while n_KU_zonel_relayl BC<length(r_driving_relayl BC)

n_KU zonel relayl BC=n_KU zonel relayl BC+1;

d left KU zonel relayl BC=x driving relayl BC(n_KU zonel relayl BC)-
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m_left KU zonel relayl*r _driving_relayl BC(n_KU zonel relayl BC)-
b _left KU zonel relayl;

d_right_KU_zonel relayl BC=x_driving_relayl BC(n_KU_zonel relayl BC)-
m_right_KU_zonel_relayl*r_driving_relayl BC(n_KU_zonel_relayl BC)-
b right KU zonel relayl;
d on=x_driving_relayl BC(n_KU zonel relayl BC)-
m_load*r_driving_relayl BC(n_KU_zonel relayl BC);
d_under=-x_driving_relayl BC(n_KU_zonel relayl BC)-
m_load*r_driving_relayl BC(n_KU_zonel_ relayl BC);
a=((r_driving_relayl BC(n_KU zonel relayl BC)-
cx_left_zonel relayl)”™2+(x_driving_relayl BC(n_KU zonel relayl BC)-
cy_left_zonel_relayl)”"2<=(z_zonel_relayl/2)"2|(r_driving_relayl BC(n_
KU_zonel_relayl BC)-
real (cx_right_zonel_relayl))”™2+(x_driving_relayl BC(n_KU_ zonel_relayl
_BC)-
cy_right_zonel_relayl)”2<=(z_zonel_relayl/2)"2) | (x_driving_relayl BC(
n_KU _zonel relayl BC)<=y2 adap_zonel relayl&x driving_relayl BC(n_KU_
zonel relayl BC)>=y4 adap_zonel relayl&d left KU zonel relayl BC<=0&d
_right_KU_zonel_relayl BC>=0);

b=~(r_driving_relayl BC(n_KU zonel relayl BC)>=r_ load_setting&d on<0&
d_under<0);
it agb
iT t_ KU _zonel_relayl BC<=(sample_of_trip-2)
t KU _zonel relayl BC=t KU zonel relayl BC+1;

else
trip_KU_zonel relayl BC=1,time_of trip=n_KU_zonel relayl BC-15,break
end
else t KU zonel relayl BC=0;
end

end

Yp*******Trjpping zone2 BC of KU numerical distance relayl******x*

n_KU zone2 relayl BC=0;t KU zone2 relayl BC=0;

while n_KU_zone2_relayl BC<length(r_driving_relayl BC)
n_KU_zone2_relayl BC=n_KU_zone2_relayl BC+1;

d _left KU zone2 relayl BC=x driving relayl BC(n_KU zone2 relayl BC)-
m_left KU zone2 relayl*r _driving_relayl BC(n_KU zone2 relayl BC)-
b_left_KU_zone2_ relayl;

d_right_KU_zone2_relayl BC=x_driving_relayl BC(n_KU_zone2_relayl_ BC)-
m_right KU zone2 relayl*r_driving _relayl BC(n_KU zone2 relayl BC)-
b right KU zone2 relayl;
d_on=x_driving_relayl BC(n_KU_zone2_ relayl BC)-
m_load*r_driving_relayl BC(n_KU_zone2_relayl BC);
d_under=-x_driving_relayl BC(n_KU_zone2_relayl_BC)-
m_load*r_driving_relayl BC(n_KU zone2 relayl BC);
a=((r_driving_relayl BC(n_KU zone2 relayl BC)-
cx_left_zone2_relayl)"2+(x_driving_relayl BC(n_KU_zone2_relayl BC)-
cy_left_zone2_relayl)”2<=(z_zone2_relayl/2)"2|(r_driving_relayl BC(n_
KU_zone2_relayl_BC)-
real(cx_right _zone2 relayl))”2+(x_driving relayl BC(n_KU zone2_ relayl
_BC)-
cy_right_zone2_relayl)”2<=(z_zone2_relayl/2)"2) | (x_driving_relayl BC(
n_KU_zone2_relayl_BC)<=y2_ adap_zone2_relayl&x_driving_relayl BC(n_KU_
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zone2_relayl BC)>=y4 adap_zone2_ relayl&d left KU zone2 relayl BC<=0&d
_right KU _zone2 relayl BC>=0);

b=~(r_driving_relayl BC(n_KU zone2_relayl BC)>=r_load_setting&d_on<0&
d_under<0);
if a&b
if t KU zone2 relayl BC<=(sample_of trip-2)
t_KU_zone2_relayl BC=t_KU_zone2_relayl BC+1;

else
trip_KU_zone2_relayl BC=1,time_of_trip=n_KU_zone2_relayl BC-15,break
end
else t KU zone2 relayl BC=0;
end

end

Yp*******Tripping zone3 BC of KU numerical distance relayl*******
n_KU_ zone3_relayl BC=0;t KU zone3 relayl BC=0;
while n_KU_zone3_relayl BC<length(r_driving_relayl BC)

n_KU zone3 relayl BC=n_KU zone3 relayl BC+1;

d_left KU _zone3_relayl BC=x driving_relayl BC(n_KU_ zone3 relayl BC)-
m_left_KU_zone3_relayl*r_driving_relayl BC(n_KU_zone3 relayl BC)-
b_left KU zone3 relayl;

d right KU zone3 relayl BC=x_driving_relayl BC(n_KU zone3 relayl BC)-
m_right_KU_zone3_relayl*r_driving_relayl BC(n_KU_zone3_relayl BC)-
b_right_KU_zone3_relayl;
d_on=x_driving_relayl BC(n_KU_zone3_relayl_BC)-
m_load*r_driving_relayl BC(n_KU zone3 relayl BC);
d_under=-x_driving_relayl BC(n_KU zone3 relayl BC)-
m_load*r_driving_relayl BC(n_KU_zone3 relayl BC);
a=((r_driving_relayl BC(n_KU_zone3_relayl BC)-
cx_left_zone3 relayl)”™2+(x_driving_relayl BC(n_KU_zone3_relayl BC)-
cy left_zone3 relayl)”2<=(z_zone3_relayl/2)"2|(r_driving _relayl BC(n_
KU _zone3 relayl BC)-
real (cx_right_zone3_relayl))"2+(x_driving_relayl BC(n_KU_zone3_relayl
_BCO)-
cy_right_zone3_relayl)”2<=(z_zone3_relayl/2)"2) | (x_driving_relayl BC(
n_KU zone3 relayl BC)<=y2 adap_zone3 relayl&x driving relayl BC(n_KU_
zone3_relayl BC)>=y4 adap_zone3_relayl&d left KU zone3_relayl BC<=0&d
_right_KU_zone3 relayl BC>=0);

b=~(r_driving_relayl BC(n_KU zone3 relayl BC)>=r_ load_setting&d on<0&
d_under<0);
it a&b
if t KU _zone3 _relayl BC<=(sample_of trip-2)
t KU _zone3 relayl BC=t_KU_ zone3 relayl BC+1;

else
trip_KU zone3 relayl BC=1,time_of trip=n_KU zone3 relayl BC-15,break
end
else t KU_zone3_relayl BC=0;
end

end

Yp*******Trjpping zonel CA of KU numerical distance relayl******x*
n_KU zonel relayl CA=0;t KU zonel relayl CA=0;
while n_KU zonel relayl CA<length(r_driving relayl CA)

n_KU zonel relayl CA=n_KU zonel relayl CA+1;
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d left KU zonel relayl CA=x driving relayl CA(n_KU zonel relayl CA)-
m_left_KU zonel relayl*r_driving_relayl CA(n_KU_zonel relayl CA)-
b_left_ KU _zonel relayl;

d right KU zonel relayl CA=x_driving_relayl CA(n_KU zonel relayl CA)-
m_right KU zonel relayl*r_driving relayl CA(n_KU zonel relayl CA)-
b_right KU _zonel relayl;
d_on=x_driving_relayl CA(n_KU_ zonel relayl CA)-
m_load*r_driving_relayl CA(n_KU_zonel_ relayl_ CA);
d_under=-x_driving_relayl CA(n_KU zonel relayl CA)-
m_load*r_driving_relayl CA(n_KU zonel relayl CA);
a=((r_driving_relayl CA(n_KU_zonel relayl CA)-
cx_left_zonel relayl)"2+(x_driving_relayl CA(n_KU_zonel relayl CA)-
cy_left_zonel relayl)”2<=(z_zonel_relayl/2)"2|(r_driving_relayl CA(n_
KU _zonel relayl CA)-
real (cx_right_zonel_relayl))”"2+(x_driving_relayl CA(n_KU zonel_relayl
_CA)-
cy_right_zonel_relayl)”2<=(z_zonel_relayl/2)"2) | (x_driving_relayl CA(
n_KU_zonel relayl_CA)<=y2 adap_zonel_relayl&x_driving_relayl CA(n_KU_
zonel relayl CA)>=y4 adap_zonel relayl&d left KU zonel relayl CA<=0&d
_right_KU_zonel relayl CA>=0);

b=~(r_driving_relayl CA(n_KU zonel relayl CA)>=r_load_setting&d_on<0&
d_under<0);
if a&b
if t KU zonel relayl CA<=(sample_of trip-2)
t_KU_zonel relayl CA=t_KU_zonel relayl CA+1;

else
trip_KU_zonel_relayl CA=1,time_of_trip=n_KU_zonel_relayl CA-15,break
end
else t KU zonel relayl CA=0;
end

end

Yp*******Trijpping zone2 CA of KU numerical distance relayl******x*
n_KU_zone2_relayl_CA=0;t_KU_zone2_relayl_CA=0;
while n_KU_zone2_relayl CA<length(r_driving_relayl CA)

n_KU zone2_relayl CA=n_KU zone2 relayl CA+1;

d_left_ KU _zone2_relayl CA=x driving_relayl CA(n_KU_zone2_relayl CA)-
m_left_KU_zone2_relayl*r_driving_relayl CA(n_KU_zone2_relayl CA)-
b_left KU zone2 relayl;

d right KU zone2 relayl CA=x_driving_relayl CA(n_KU zone2 relayl CA)-
m_right_KU_zone2_relayl*r_driving_relayl CA(n_KU_zone2_relayl CA)-
b_right_KU_zone2_relayl;

d_on=x_driving_relayl CA(n_KU_zone2_relayl_CA)-
m_load*r_driving_relayl CA(n_KU zone2 relayl CA);

d_under=-x_driving_relayl CA(n_KU zone2 relayl CA)-
m_load*r_driving_relayl CA(n_KU_zone2_relayl CA);

a=((r_driving_relayl CA(n_KU_zone2_relayl CA)-
cx_left_zone2_relayl)”™2+(x_driving_relayl CA(n_KU_ zone2_ relayl CA)-
cy left_zone2 relayl)”2<=(z_zone2_relayl/2)"2|(r_driving _relayl CA(n_
KU _zone2_relayl CA)-
real(cx_right_zone2_ relayl))”™2+(x_driving_relayl CA(n_KU_zone2_relayl
_CA)-
cy_right_zone2_relayl)”2<=(z_zone2_relayl/2)"2) | (x_driving_relayl CA(
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n_KU zone2 relayl CA)<=y2 adap_zone2 relaylé&x _driving relayl CA(n_KU_
zone2_relayl CA)>=y4 adap_zone2_ relayl&d left KU zone2 relayl CA<=0&d
_right_KU_zone2_relayl CA>=0);

b=~(r_driving_relayl CA(n_KU zone2_relayl CA)>=r_load_setting&d on<0&
d_under<0);
iT a&b
if t KU _zone2_relayl CA<=(sample_of _trip-2)
t_KU_zone2_relayl CA=t_KU_zone2_ relayl CA+1;

else
trip_KU zone2 relayl CA=1,time_of trip=n_KU zone2 relayl CA-15,break
end
else t KU _zone2_relayl CA=0;
end

end

Yp*******Trjpping zone3 CA of KU numerical distance relayl******x*
n_KU zone3_relayl CA=0;t KU zone3 relayl CA=0;
while n_KU zone3 relayl CA<length(r_driving relayl CA)

n_KU zone3 relayl CA=n_KU zone3 relayl CA+1;

d_left_KU_zone3_relayl CA=x_driving_relayl CA(n_KU_zone3 relayl_ CA)-
m_left_KU_zone3_relayl*r_driving_relayl CA(n_KU_zone3 relayl CA)-
b _left KU zone3 relayl;

d_right_KU_zone3 relayl CA=x_driving_relayl CA(n_KU_zone3 relayl CA)-
m_right_KU_zone3_relayl*r_driving_relayl CA(n_KU_zone3_relayl CA)-
b_right_KU_zone3_relayl;
d on=x_driving_relayl CA(n_KU zone3 relayl CA)-
m_load*r_driving_relayl CA(n_KU zone3 relayl CA);
d_under=-x_driving_relayl CA(n_KU_zone3_relayl CA)-
m_load*r_driving_relayl CA(n_KU_zone3_ relayl_ CA);
a=((r_driving_relayl CA(n_KU_zone3_relayl CA)-
cx_left_zone3 relayl)”"2+(x_driving_relayl CA(n_KU zone3 relayl CA)-
cy_left_zone3d relayl)”"2<=(z_zone3_relayl/2)"2|(r_driving_relayl CA(n_
KU_zone3_relayl CA)-
real (cx_right_zone3_relayl))"2+(x_driving_relayl CA(n_KU_zone3_relayl
_CA)-
cy right _zone3 relayl)”"2<=(z_zone3 _relayl/2)"2) | (x_driving_relayl CA(
n_KU_zone3_relayl CA)<=y2 adap_zone3_relayl&x driving_relayl CA(n_KU_
zone3_relayl CA)>=y4 adap_zone3_relayl&d left KU zone3_relayl CA<=0&d
_right_KU_zone3_relayl CA>=0);

b=~(r_driving_relayl CA(n_KU zone3 relayl CA)>=r_load_setting&d on<0&
d_under<0);
it a&b
iT t_ KU _zone3_relayl_ CA<=(sample_of_trip-2)
t KU _zone3 relayl CA=t_KU_ zone3 relayl CA+1;

else
trip_KU zone3 relayl CA=1,time_of trip=n_KU zone3 relayl CA-15,break
end
else t KU zone3 relayl CA=0;
end
end

Yp*******Trjpping zonel AG of KU numerical distance relayl******x*
n_KU zonel relayl AG=0;t KU zonel relayl AG=0;
while n_KU zonel relayl AG<length(r_driving relayl AG)
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n_KU zonel relayl AG=n_KU zonel relayl AG+1;

d_left_ KU zonel relayl AG=x_driving_relayl AG(n_KU zonel relayl AG)-
m_left_KU zonel relayl*r_driving_relayl AG(n_KU_zonel relayl AG)-
b _left KU zonel relayl;

d right KU zonel relayl AG=x_driving_relayl AG(n_KU zonel relayl AG)-
m_right_KU_zonel relayl*r_driving_relayl AG(n_KU zonel relayl AG)-
b _right KU _zonel relayl;
d_on=x_driving_relayl AG(n_KU_zonel_relayl_AG)-
m_load*r_driving_relayl AG(n_KU zonel relayl AG);
d_under=-x_driving_relayl AG(n_KU zonel relayl AG)-
m_load*r_driving_relayl AG(n_KU_zonel relayl AG);
a=((r_driving_relayl AG(n_KU_zonel_ relayl AG)-
cx_left_zonel relayl)”™2+(x_driving_relayl AG(n_KU_zonel_relayl_AG)-
cy left_zonel relayl)”2<=(z_zonel relayl/2)"2|(r_driving relayl AG(n_
KU zonel relayl AG)-
real (cx_right_zonel_relayl))"2+(x_driving_relayl AG(n_KU_zonel_relayl
_AG)-
cy_right_zonel_relayl)”2<=(z_zonel_relayl/2)"2) | (x_driving_relayl AG(
n_KU zonel relayl AG)<=y2 adap_zonel relayl&x driving relayl AG(n_KU_
zonel relayl AG)>=y4 adap_zonel_relayl&d left KU zonel_relayl AG<=0&d
_right_KU_zonel relayl AG>=0);

b=~(r_driving_relayl AG(n_KU zonel relayl AG)>=r_load_setting&d on<0&
d_under<0);
ifT a&b
if t KU _zonel relayl AG<=(sample_of trip-2)
t_KU_zonel relayl AG=t_KU_zonel relayl AG+1;

else
trip_KU zonel relayl AG=1,time_of trip=n_KU zonel relayl AG-15,break
end
else t KU _zonel relayl AG=0;
end

end

Yp*******Trjpping zone2 AG of KU numerical distance relayl******x*
n_KU_zone2_relayl_AG=0;t_KU_zone2_relayl_ AG=0;
while n_KU zone2 relayl AG<length(r_driving relayl AG)

n_KU zone2 relayl AG=n_KU zone2 relayl AG+1;

d_left_KU_zone2_relayl AG=x_driving_relayl AG(n_KU_zone2_relayl_ AG)-
m_left_KU_zone2_relayl*r_driving_relayl AG(n_KU_zone2_relayl AG)-
b _left KU zone2 relayl;

d_right_KU_zone2_relayl AG=x_driving_relayl AG(n_KU_zone2_relayl AG)-
m_right_KU_zone2_relayl*r_driving_relayl AG(n_KU_zone2_relayl AG)-
b_right_KU_zone2_relayl;
d _on=x_driving_relayl AG(n_KU zone2 relayl AG)-
m_load*r_driving_relayl AG(n_KU zone2 relayl AG);
d_under=-x_driving_relayl AG(n_KU_zone2_relayl AG)-
m_load*r_driving_relayl AG(n_KU_zone2_relayl_AG);
a=((r_driving_relayl AG(n_KU_zone2_relayl AG)-
cx_left_zone2 relayl)"2+(x_driving_relayl AG(n_KU_ zone2 relayl AG)-
cy_left_zone2_relayl)”"2<=(z_zone2_relayl/2)"2|(r_driving_relayl AG(n_
KU_zone2_relayl AG)-
real (cx_right_zone2_relayl))"2+(x_driving_relayl AG(n_KU_ zone2_relayl
_AG)-
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cy right _zone2 relayl)”2<=(z_zone2_relayl/2)"2)| (x_driving_relayl AG(
n_KU zone2 relayl AG)<=y2 adap_zone2 relaylé&x _driving relayl AG(n_KU_
zone2_relayl AG)>=y4 adap_zone2_relayl&d left KU zone2_relayl AG<= 0&d
_right_KU_zone2_relayl AG>=0);

b=~(r_driving_relayl AG(n_KU zone2 relayl AG)>=r_load_setting&d on<0&
d_under<0);
it a&b
ifT t KU _zone2_relayl AG<=(sample_of _trip-2)
t_KU_zone2_relayl AG=t_KU_zone2_relayl_ AG+1;

else
trip KU zone2 relayl AG=1,time_of trip=n_KU zone2 relayl AG-15,break
end
else t KU _zone2_relayl AG=0;
end
end

Yp*******Trjpping zone3 AG of KU numerical distance relayl******x*
n_KU zone3 relayl AG=0;t KU zone3 relayl AG=0;
while n_KU zone3 relayl AG<length(r_driving relayl AG)

n_KU zone3_relayl AG=n_KU zone3 relayl AG+1;

d_left_KU_zone3_relayl AG=x_driving_relayl AG(n_KU_zone3_ relayl_ AG)-
m_left KU zone3 relayl*r_driving_relayl AG(n_KU zone3 relayl AG)-
b _left KU zone3 relayl;

d_right_KU_zone3_relayl AG=x_driving_relayl AG(n_KU_zone3_ relayl_ AG)-
m_right_KU_zone3_relayl*r_driving_relayl AG(n_KU_zone3_relayl AG)-
b _right KU zone3 relayl;
d on=x_driving_relayl AG(n_KU zone3 relayl AG)-
m_load*r_driving_relayl AG(n_KU_zone3 relayl AG);
d_under=-x_driving_relayl AG(n_KU_zone3_relayl_AG)-
m_load*r_driving_relayl AG(n_KU_zone3_relayl_ AG);
a=((r_driving_relayl AG(n_KU zone3 relayl AG)-
cx_left_zone3 relayl)™2+(x_driving_relayl AG(n_KU zone3 relayl AG)-
cy_left_zone3 relayl)”"2<=(z_zone3_relayl/2)"2|(r_driving_relayl AG(n_
KU_zone3_relayl AG)-
real (cx_right_zone3_relayl))"2+(x_driving_relayl AG(n_KU_zone3_relayl
_AG)-
cy_right_zone3_relayl)”2<=(z_zone3_relayl/2)"2) | (x_driving_relayl AG(
n_KU_zone3_relayl_AG)<=y2_adap_zone3_relayl&x_driving_relayl_ AG(n_KU_
zone3_relayl_AG)>=y4 adap_zone3_relayl&d_left_KU_zone3_relayl AG<=0&d
_right_KU_zone3_relayl AG>=0);

b=~(r_driving_relayl AG(n_KU zone3 relayl AG)>=r_load_setting&d on<0&
d_under<0);
if a&b
iT t_ KU _zone3_relayl_ AG<=(sample_of_trip-2)
t KU _zone3 relayl AG=t KU zone3 relayl AG+1;

else
trip_KU_zone3 relayl AG=1,time_of trip=n_KU_zone3 relayl AG-15,break
end
else t KU zone3 relayl AG=0;
end
end

Yp*******Trjpping zonel BG of KU numerical distance relayl******x*
n_KU zonel relayl BG=0;t KU zonel relayl BG=0;
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while n_KU zonel relayl BG<length(r_driving relayl BG)
n_KU zonel relayl BG=n_KU zonel relayl BG+1;

d_left_ KU zonel relayl BG=x_ driving_relayl BG(n_KU zonel relayl BG)-
m_left_KU_zonel_relayl*r_driving_relayl BG(n_KU_zonel_ relayl BG)-
b _left KU zonel relayl;

d_right_KU_zonel relayl BG=x_driving_relayl BG(n_KU_zonel relayl BG)-
m_right_KU_zonel relayl*r_driving_relayl BG(n_KU zonel relayl BG)-
b_right_KU_zonel_relayl;
d _on=x_driving_relayl BG(n_KU zonel relayl BG)-
m_load*r_driving_relayl BG(n_KU zonel relayl BG);
d_under=-x_driving_relayl BG(n_KU_zonel relayl BG)-
m_load*r_driving_relayl BG(n_KU_ zonel relayl BG);
a=((r_driving_relayl BG(n_KU_zonel_relayl BG)-
cx_left_zonel relayl)”™2+(x_driving_relayl BG(n_KU zonel relayl BG)-
cy_left_zonel relayl)”"2<=(z_zonel_relayl/2)"2|(r_driving_relayl BG(n_
KU_zonel_relayl BG)-
real (cx_right_zonel_relayl))"2+(x_driving_relayl BG(n_KU_zonel_relayl
_BG)-
cy right _zonel relayl)”2<=(z_zonel relayl/2)"2) | (x_driving_relayl BG(
n_KU_zonel relayl BG)<=y2 adap_zonel relayl&x driving_relayl BG(n_KU_
zonel relayl BG)>=y4 adap_zonel relayl&d left KU zonel relayl BG<=0&d
_right_KU_zonel relayl BG>=0);

b=~(r_driving_relayl BG(n_KU zonel relayl BG)>=r_ load_setting&d on<0&
d_under<0);
it a&b
if t KU _zonel relayl BG<=(sample_of trip-2)
t_KU_zonel_relayl BG=t_KU_zonel_relayl_ BG+1;

else
trip KU zonel relayl BG=1,time_of trip=n_KU zonel relayl BG-15,break
end
else t KU _zonel relayl BG=0;
end

end

Yp*******Trjpping zone2 BG of KU numerical distance relayl******x*
n_KU zone2_ relayl BG=0;t KU zone2 relayl BG=0;
while n_KU zone2 relayl BG<length(r_driving relayl BG)

n_KU zone2_relayl BG=n_KU zone2_relayl BG+1;

d_left_KU_zone2_relayl BG=x_driving_relayl BG(n_KU_zone2_relayl_ BG)-
m_left KU zone2 relayl*r_driving_relayl BG(n_KU zone2 relayl BG)-
b _left KU zone2 relayl;

d_right_KU_zone2_relayl BG=x_driving_relayl BG(n_KU_zone2_relayl_ BG)-
m_right_KU_zone2_relayl*r_driving_relayl BG(n_KU_zone2_relayl BG)-
b _right KU zone2 relayl;
d on=x_driving_relayl BG(n_KU zone2 relayl BG)-
m_load*r_driving_relayl BG(n_KU_zone2_relayl BG);
d_under=-x_driving_relayl BG(n_KU_zone2_relayl_BG)-
m_load*r_driving_relayl BG(n_KU_zone2_relayl_ BG);
a=((r_driving_relayl BG(n_KU zone2 relayl BG)-
cx_left_zone2 relayl)”™2+(x_driving_relayl BG(n_KU zone2 relayl BG)-
cy_left_zone2_relayl)"2<=(z_zone2_relayl/2)"2|(r_driving_relayl BG(n_
KU_zone2_relayl_BG)-
real (cx_right_zone2_relayl))"2+(x_driving_relayl BG(n_KU_zone2_relayl
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_BG)-

cy_right_zone2_relayl)”2<=(z_zone2_relayl/2)"2) | (x_driving_relayl BG(
n_KU_zone2_relayl BG)<=y2 adap_zone2_relayl&x _driving_relayl BG(n_KU_

zone2_relayl BG)>=y4 adap_zone2_relayl&d left_KU zone2_relayl BG<= o&d
_right_KU_zone2_relayl BG>=0);

b=~(r_driving_relayl BG(n_KU zone2 relayl BG)>=r_ load_setting&d on<0&
d_under<0);
it a&b
iT t_ KU _zone2_relayl_BG<=(sample_of_trip-2)
t KU _zone2 relayl BG=t KU zone2 relayl BG+1;

else
trip_KU_zone2_relayl BG=1,time_of trip=n_KU_zone2_relayl BG-15,break
end
else t KU zone2_relayl BG=0;
end

end

Yp*******Trjpping zone3 BG of KU numerical distance relayl******x*

n_KU zone3 relayl BG=0;t KU zone3 relayl BG=0;

while n_KU_zone3_relayl BG<length(r_driving_relayl BG)
n_KU_zone3_relayl BG=n_KU_zone3_relayl BG+1;

d _left KU zone3 relayl BG=x driving relayl BG(n_KU zone3 relayl BG)-
m_left KU zone3 relayl*r _driving_relayl BG(n_KU zone3 relayl BG)-
b_left_ KU _zone3 relayl;

d_right_KU_zone3_relayl BG=x_driving_relayl BG(n_KU_zone3_relayl_ BG)-
m_right KU zone3 relayl*r_driving relayl BG(n_KU zone3 relayl BG)-
b right KU zone3 relayl;
d_on=x_driving_relayl BG(n_KU_zone3 relayl BG)-
m_load*r_driving_relayl BG(n_KU_zone3_relayl BG);
d_under=-x_driving_relayl BG(n_KU_zone3_relayl_BG)-
m_load*r_driving_relayl BG(n_KU zone3 relayl BG);
a=((r_driving_relayl BG(n_KU zone3 relayl BG)-
cx_left_zone3_relayl)"2+(x_driving_relayl BG(n_KU_zone3 relayl BG)-
cy_left_zone3 relayl)”2<=(z_zone3_relayl/2)"2|(r_driving_relayl BG(n_
KU_zone3_relayl BG)-
real(cx_right _zone3 relayl))”2+(x_driving relayl BG(n_KU zone3 relayl
_BG)-
cy_right_zone3_relayl)”2<=(z_zone3_relayl/2)"2) | (x_driving_relayl BG(
n_KU_zone3_relayl BG)<=y2_ adap_zone3_relayl&x_driving_relayl BG(n_KU_
zone3_relayl_BG)>=y4 adap_zone3_relayl&d_left_KU zone3 relayl BG<=0&d
_right KU _zone3 relayl BG>=0);

b=~(r_driving_relayl BG(n_KU zone3_relayl BG)>=r_load_setting&d_on<0&
d_under<0);
if a&b
if t KU zone3 relayl BG<=(sample_of trip-2)
t KU _zone3 relayl BG=t KU zone3 relayl BG+1;

else
trip_KU zone3 relayl BG=1,time_of trip=n_KU_zone3 relayl BG-15,break
end
else t KU zone3 relayl BG=0;

end
end

Yp*******Tripping zonel CG of KU numeriCGl distance relayl*******
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n_KU zonel relayl CG=0;t KU zonel relayl CG=0;
while n_KU zonel relayl CG<length(r_driving relayl CG)
n_KU zonel relayl CG=n_KU zonel relayl CG+1;

d_left_KU_zonel_relayl CG=x_driving_relayl CG(n_KU_zonel_relayl CG)-
m_left KU zonel relayl*r_driving_relayl CG(n_KU zonel relayl CG)-
b _left KU zonel relayl;

d_right_KU_zonel relayl CG=x_driving_relayl CG(n_KU_zonel relayl CG)-
m_right_KU_zonel_relayl*r_driving_relayl CG(n_KU_zonel_relayl CG)-
b right KU zonel relayl;
d on=x_driving_relayl CG(n_KU zonel relayl CG)-
m_load*r_driving_relayl CG(n_KU_zonel relayl CG);
d_under=-x_driving_relayl CG(n_KU_zonel relayl CG)-
m_load*r_driving_relayl CG(n_KU_zonel_ relayl CG);
a=((r_driving_relayl CG(n_KU zonel relayl CG)-
cx_left_zonel relayl)”™2+(x_driving_relayl CG(n_KU zonel relayl CG)-
cy_left_zonel_relayl)”"2<=(z_zonel_relayl/2)"2|(r_driving_relayl CG(n_
KU_zonel_relayl CG)-
real (cx_right_zonel_relayl))™2+(x_driving_relayl CG(n_KU_zonel_relayl
_CG)-
cy_right_zonel_relayl)”2<=(z_zonel_relayl/2)"2) | (x_driving_relayl CG(
n_KU_zonel relayl CG)<=y2 adap_zonel relayl&x driving relayl CG(n_KU_
zonel relayl CG)>=y4 adap_zonel relayl&d left KU zonel relayl CG<=0&d
_right_KU_zonel_ relayl CG>=0);

b=~(r_driving_relayl CG(n_KU zonel relayl CG)>=r_load_setting&d on<0&
d_under<0);
it a&b
iT t_ KU _zonel_relayl CG<=(sample_of_trip-2)
t KU _zonel relayl CG=t_KU zonel relayl CG+1;

else
trip_KU_zonel relayl CG=1,time_of trip=n_KU_zonel relayl CG-15,break
end
else t KU zonel relayl CG=0;
end
end

Yp*******Trjpping zone2 CG of KU numeriCGl distance relayl******x*

n_KU zone2 relayl CG=0;t KU zone2 relayl CG=0;

while n_KU_zone2_relayl CG<length(r_driving_relayl CG)
n_KU_zone2_relayl_CG=n_KU_zone2_relayl CG+1;

d left KU zone2 relayl CG=x driving relayl CG(n_KU zone2 relayl CG)-
m_left KU zone2 relayl*r_driving_relayl CG(n_KU zone2 relayl CG)-
b_left_ KU _zone2_ relayl;

d right KU zone2_ relayl CG=x_driving_relayl CG(n_KU_ zone2_relayl CG)-
m_right KU zone2 relayl*r_driving relayl CG(n_KU zone2 relayl CG)-
b right KU zone2 relayl;
d_on=x_driving_relayl CG(n_KU_zone2_relayl CG)-
m_load*r_driving_relayl CG(n_KU_zone2_relayl CG);
d_under=-x_driving_relayl CG(n_KU_zone2_ relayl CG)-
m_load*r_driving_relayl CG(n_KU zone2 relayl CG);
a=((r_driving_relayl CG(n_KU zone2 relayl CG)-
cx_left_zone2_relayl)"2+(x_driving_relayl CG(n_KU_zone2_relayl CG)-
cy_left_zone2_relayl)”"2<=(z_zone2_relayl/2)"2|(r_driving_relayl CG(n_
KU_zone2_relayl CG)-



170

real(cx_right _zone2 relayl))”2+(x_driving relayl CG(n_KU_ zone2 relayl
_CG)-
cy_right_zone2_relayl)"2<=(z_zone2_relayl/2)"2) | (x_driving_relayl CG(
n_KU_zone2_relayl CG)<=y2 adap_zone2_relayl&x _driving_relayl CG(n_KU_
zone2_relayl CG)>=y4 adap_zone2 relayl&d left KU zone2 relayl CG<=0&d
_right KU _zone2 relayl CG>=0);

b=~(r_driving_relayl CG(n_KU zone2_relayl CG)>=r_load_setting&d_on<0&
d_under<0);
if a&b
if t KU zone2 relayl CG<=(sample_of trip-2)
t KU _zone2 relayl CG=t_KU_ zone2 relayl CG+1;

else
trip_KU_zone2_relayl CG=1,time_of trip=n_KU_zone2_relayl CG-15,break
end
else t KU zone2 relayl CG=0;
end

end

Y*******Tripping zone3 CG of KU numeriCGl distance relayl*******
n_KU_zone3_relayl CG=0;t KU _zone3 relayl CG=0;
while n_KU_zone3_relayl CG<length(r_driving_relayl CG)

n_KU zone3 relayl CG=n_KU zone3 relayl CG+1;

d left KU zone3 relayl CG=x driving relayl CG(n_KU zone3 relayl CG)-
m_left_KU zone3_relayl*r_driving_relayl CG(n_KU_zone3 relayl CG)-
b _left KU zone3 relayl;

d right KU zone3 relayl CG=x_driving_relayl CG(n_KU zone3 relayl CG)-
m_right KU zone3 relayl*r_driving relayl CG(n_KU zone3 relayl CG)-
b_right KU _zone3_relayl;
d_on=x_driving_relayl CG(n_KU zone3 relayl CG)-
m_load*r_driving_relayl CG(n_KU zone3 relayl CG);
d_under=-x_driving_relayl CG(n_KU_ zone3 relayl CG)-
m_load*r_driving_relayl CG(n_KU zone3 relayl CG);
a=((r_driving_relayl CG(n_KU_zone3_ relayl CG)-
cx_left_zone3d relayl)”2+(x_driving relayl CG(n_KU zone3 relayl CG)-
cy_ left_zone3 relayl)”"2<=(z_zone3_relayl/2)"2|(r_driving_relayl CG(n_
KU_zone3 relayl CG)-
real (cx_right_zone3_relayl))"2+(x_driving_relayl CG(n_KU zone3_relayl
_C6)-
cy_right_zone3_relayl)”2<=(z_zone3_relayl/2)"2) | (x_driving_relayl CG(
n_KU_zone3_relayl_CG)<=y2_adap_zone3_relayl&x_driving_relayl CG(n_KU_
zone3_relayl CG)>=y4 adap_zone3 relayl&d left KU zone3 relayl CG<=0&d
_right_KU_zone3 relayl CG>=0);

b=~(r_driving_relayl CG(n_KU zone3 _relayl CG)>=r_load_setting&d on<0&
d_under<0);
if a&b
ifT t KU zone3 relayl CG<=(sample_of trip-2)
t_KU_zone3 _relayl CG=t_KU_zone3 relayl CG+1;

else
trip_KU zone3 relayl CG=1,time_of trip=n_KU_zone3 relayl CG-15,break
end
else t KU zone3 relayl CG=0;

end
end
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Yp*******pnlot R-X Diagram & Driving Zone of numerical distance
figure(l)
plot(r_on, jx on,r_under,jx_under,rl,jx1,"-
r*,xo_adap_zonel relayl,yo adap zonel relayl,xu adap_zonel relayl,yu
adap_zonel relayl,xa zonel relayl,ya zonel relayl,xb zonel relayl,yb
zonel relayl,xo_adap_zone2_relayl,yo_adap_zone2_relayl,xu_adap_zone2_
relayl,yu adap_zone2_relayl,xa zone2_relayl,ya zone2_relayl,xb zone2
relayl,yb zone2_ relayl,xo_adap_zone3 relayl,yo adap zone3 relayl,xu_a
dap_zone3 relayl,yu adap zone3 relayl,xa zone3 relayl,ya zone3 relayl
,Xb_zone3 relayl,yb zone3 relayl);grid;
set (gca, "XLim",[-35 120],"YLim",[-25 100])
hold on
for i=1:61

plot(r_driving_relayl AB(1:i1),x driving_relayl AB(1:i),"*-
k*,r_driving_relayl BC(1:i),x driving _relayl BC(1:i1),"*-
r*,r_driving_relayl CA(1:i1),x driving relayl CA(1:1),"*-
c",r_driving_relayl AG(1:i),x driving_relayl AG(l:i),"*-
k®,r_driving_relayl BG(1:i1),x_driving_relayl BG(1:i),"*-
r°,r_driving_relayl CG(1:i1),x _driving_relayl CG(1:i),"*-c");

pause (0.001)
end
hold off
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