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Abstract

This academic thesis was realized within the framework of the acquisition of the
Degreein Electrical Engineering and Computer Science. The elaboration of the thesis began
in February, 2015 and was completed in January, 2016. The object of the academic thesis is
the description of the PowerFactory softejaintroduced by DIgGSILENT Gmbl€ompany,
the use of the software for modeling and studying Power Systems and the materialization of
scripts using DIgSILENT Programming Language.

Initially, in the first chapter, the theory of symmetrical and asymmetrical -short
circuits is mentioned, the primdes of overcurrent protection are presented and there is also
an extensive analysis of the ground fault protection methods for distribution networks with
different grounding.

Next, in the second chapter, the structure of the PowerFactory software Dasabase
presented and there is also a description of the way a Power System is structured and
modeled. Moreover, the execution of powilewv andshortcircuits on a network is described,
the placement and the adjustment of overcurrent relays presented,invttile final section,
there is a brief reference to the DPL structure.

In the third chapter, there is a thorough analysis of the construction methodology of
an application using DPL. Also, the scripts, which were implemented within the context of
the acadmic thesis are provided.

In the fourth chapter, the reader is presented with the Power Systems which were
modeled with the use of software. What is more, the reader may find the tables of the
conducted shottircuits study and the simulation of the implertes scripts.

Finally, in the fifth chapter, there is the conclusion of the academic thesis.

Keywords

symmetrical and asymmetrical shaitcuits, overcurrent protectioRowerFactory software,
DIgSILENT, scripting DPL, shoricircuits study, modelingral studying of Power Systems.




UU edUaU 30 UgecUjystaUely dU;eyY Ues o. Tajy |
“Jely U0 30 UsUleeaddt U y3U UfRGe UsusUlyy a3
"3 80000aU0d EgGUdevYUx¢g ggtVb&lpvobdgAePPalsesgds Uil
“y3U0U UsUdyGeQe&haU;U;Uadypwe Usd Uesg

K 9 aye3, dU edUa 3U UgecUy 950Uy apa@ds Uy )
U U0 des,vBf) sdigitmss o e 09304006100 "egebBatlgeg, oU
aUdesdlidqdids besedlUseblg "~ Uy OavPoidUpaddliidoed U} oUGal

gyaasad, dyey 30 UgecUieé&dedae, oByws Wad s wpdlel
U sesss3r3al “eg U3zU UiazUeU aUU ’e~Uo°9U Udd us

o,

UssoeslicedUsose UsUUaaUoe U AyUrs GU HRas UglUl Uec
¢ beedUsU oaUs 65 o3d0U8geUBgyéegs | §&iilp B

Uds e U0yU0dalae OUsoe e6g GUUUselU)eeal.

Vi




GdUae YU

gi 3d0U(q

B UJ 0 000y lerieieiece et eemes e e n e eanan iv
ADSTIIACT ...ttt e e e e e e \Y
R LU =T U0 1 TRLU e AR vi
a3 UoaUd = U}.8llG.6.8. 8303 eeeeerieeeeanennn. Vii
SAUUU U8.8.0.8. 08 et Xi
S AU UU 887808 e XVi
1 OUx)p dUsof .0 0000 .G, 1
11 jJ3Yeagld GgeelOUpoat1 3 oUs..lbi.cellUyxd
e R Q= ¥ U W e W = OO OO OO 1
112 ¢ 9GU0Gosahfh Ggeellyaaf.. . 00Yee.U........3
113 z636GU0safh GlYaclU. .. .1.6.0. .00 .. 5
114 @oGUGsaf G0dYeel. .6.Xp.0ud. 000, 8
115 @oGUGseaf GG.Yase.U. .. g 8.0 .0l 10
1.2 jJ36yd 3 e0U0008aUd...g. 003 00080.d ... 14
121 K9 0 U b0 it 14
122 HKaud doaUsaU) 63 h.exa..g. .Upy3000dd...14
123 AgdeatUsd daUsUy}.s3.hexa..g..Upys. 0018Bdd
1.3 j3U8eafh " diod eUdhurs }e8U0U0GaUd y3UsUs GGUacs
UoY0o) U Ua.ld .20 %00 G e eeneeeeens 26
I T0 Q= TV B U W e = OO R 26
132 zydeilies oUavidd UsaUi.xa..us.03.6.8.22
1321 J 2 U0arvUU0 G.g.00ee 00U e, 27
1322 0 U0GU o2Usvey.3.0..0g9.0.U0e.e.000 28
1323 GUsvyeys3sU GgGUeeUUU ey Gy .6.Uc.d.2p30D
1324 GUsxvyey3U GgaUeeUUU eylx..gydaedldlyesoed U
1325 Eg3Us3soley.3.d...0.00% 0.0 i 31

Vii




133 REUescUaU oaUUUi dgstdd 95U GGYaeUUU odd
i 3d00dd UsUaaUUGd.d..0.0a.xey.3.U..0900pe3200

1331 FUsscUae aUUUi dgsldd..el. ..  .haxid34) Ui e0O0ed
1332 EFUsscUae aUUUi dgaslidd Uj;sdqUs@ed3slUscasgda
1333 FUesscUae aUUUi dgatdd eduUss¥e.didsUasaasgda
1334 ¢oaUsUesgy oalU UxesUstitBe28lc 06 ¥ac BP.L...36; 6d od

1335 dbyaUstUd U seaecoe .oUs.s.clas.g..a.U008i dgsddd

134 | 3Yegld UoUarUxys3 Gg00dexUxz3. . .0al3d®eseced
1341 €1 90 U009 0. U3. Y3000 39

.9.3..9.0.U.x.0.1..341

Eo

1342 J3Yagld GgeeUU).s.a.L.3...
gee.llUyp.ar.3..0.0d42 UgUsiddq

Co

1343 ¢ U auy Uddq Uxrs U
135 KA atetdd Ushd syeg GUsscUac d¢l.alladi dgsldd

136 | 3Yeglud UGgsUessleysa.g..lgllesllUs4d lUsUscee

1.36.1 3GUG9 0. U3 X000 e ceeme e 46
1362 j 3Y¥agld GgeeUUy.s.a.1.3...0.0.3.9.0.0x.0.1.348
137 zydelues U3z Us slegi GGUeaeyYUx¥x3s ~35d od a0
1371 §J 3063 U0 Qe X Lb e, 52
1372 dUUU0Uee UUy 9.8.8....8 Y0 B UBeF oo, 52

138 ?2yUd eydetuss 295U Uds UsaeaUgld GGUaeYUx
U9 U BB BBttt eeemaa ettt 55

1381 zydeued Uodxa9.c6UblUxXs i, 55
1382 zydasilied eU0UUbG ar.d..Us.xo.e.c.6.0e00dgs56

1310 Fiseyd eUdhiuys 3 e0U0U0GaUd. . .y3U0308 GG§Uac YU

2 j1eld Ueg DigSIHhENT RowerFagtory..................... 59
2.1 K9 U U Db Bttt eae et aenis 59
22 OY U d U POWEHFECIOIG..........ceeveeeeeeeeeeeeeeeeee e tees s enenen s 59

221 Yyeldead oaUsszai j.oaxa..lUalls.ala.c.y.3603
222 @oUoj UlGe | 3.08.0.058.8.5.3. X3  eeeeeeeeeeen, 61

223 1 3Us909y3UGe , | 6oe6 e oaUs..KA. . .ssfhaaedld jJ3Usos

viii




3

224 K 0303 000a0U.).3.0908.08 8303 61

225 Ki 3 00d ) 309808 853 58 e 62
226 KA3Uorvoe | 3.098.08.08.E53.03 e, 63
23 EKEcUusUGehd utsalicg..dalaly.soed. .. 0ayg300sU0d
24 YU; UeUUye 6adid ..00s.a.6.0ax.3..10.9.58.0i.8.9g67
2 T AN N = I c W OO O 1o < T (T 70
26 ) UG @8 G QU Ui e 75
27 zUayUd YyetUUGald.. 3.  0py30000.d. ... 81
2.8  DPL SCrPLLANQUAGE. ... ..eeiiiieeiiiiiiiiiieieeetie e e e e eeenr e e e e e e e nnneneees 89
281 A9 0 Ul B 89
282 @eee e95UdDRLs.Ug.are.d..0. L, 89
283 @de 96 g} SCpt.... U3, 0. 90
284 Byoslehd Us.0d.. .0.0.380.088.0 e, 90
285 KA U3 Uy o GEriptlU...0.3. 5.0 oo 91
286 Ko Uy o UBalipt. 3. b 0 e 91
287 Ei 3 UU3Iiptl dDBLY ... 92
] 3Yagld aUs ~ Uy s DPWGE.. 0G0, 0870 3
31 A9 U U Db Bt 97
32 TUUUG 0 USLBPt.. 3.0l iieiieceeeceeceeeceee et Q7
321 0 E 98 G0l 97
322 Byoslehd Uy UeyUyp.x3..08.000680 ... 98
323 Bysltehd UaxvyU0U; a.8.1.3...03.Us.0.05.c.%.3.7%.398
324 BUJ 9 UGHENE U e 99
325 Yy habUGd GU UsUs.e.la.el3.U..0a.g..14.5.402i g
326 | 3Uos31y)390d, “~jyhGbUGd oUs..lUy.6..6.20ad0d
327 KeilYsosld GUe ~.0).¥dgJ.6..Uz3h[i86.4......108
328 s Usi telUUU, Bdsadlapgd@e s U.d.e.0,.0.d.109
33 AGUJ €8 BBLG....llliieeeeeeeecee e 112
331 FaURTEPOIT. ... 112

G U

’ DJ.



3.3.2

3.3.3

4 Yyeleeadgosl GUUsd

Multiple Line FauUlt............ooviiiieeiiieee e 119

TripPINGIME Of FEIAYS.....eeeiieieeii e 124

- -

4.1 K9 0 U Db Bttt emmne e 128
42 A3 U@® UBEE Go...oooeeoeeeeeeeee e emee e, 128
421 Ui ey 3 U.l.8.0. Ui 8 Qe 128
422 zUeayUd by Ucg.oagoe.axe Y.l e, 131
423 B3 e0UU0GaU 3...045%3.0008dg e 141
424 Y1 80688 GOl L8 0o 143

43 A3 UGB [EBE.G.0.00L.3iiieeeeeeieeteieeieieee e eteenemsaeetesseesesaeanas 151
431 @UUB e Y 3 U808 0hcB.Gmeeeeeeeeeeeeeeeeee e 151
432 zUeayUd b} UGcgo.go.aXe Y. lod  eeieeeeenaenn 155
433 B 806¢ G4 0.00.0 e, 180

44 @aoUge BIEWEBGGTLL..3...cccoiiiieieiiiceeecee et eeee e 183
441 @UUB e ¥ 3 U.l0.8.0.00.8. e, 183
442 z U0y Ud J er.d...08.4.00.6.0 e, 187
443 zUeayUd b)) UcgoagaeaxeXYdXs e, 191
444 Y1 80688 GOl L8 0o 213

5 A 08 8.0.8.0 iiiiiieene e 218
o boasaia UGB LU.AAU..eeeeeeee e, 219

9.Us...0..6.00ay.0.e1080 U



saldUU Usoahsv¥s

KoahsaU 1.1: zesei@GUls.2¥..Use6as.9dsUsY..0020g0.
AKoahsaUiUQGhxah 300GYeelU..a . Ue B, 3

Aosoah3U 1.3: EgsitiUlesoesgosalUlxah ubd¥iaaxd.4Uscasgda
AoahaUiQlgtah 100G Yee U fo Bl 5

KoaahsU 1.5: Egsﬂﬁ&seaeoa@D@gahU&@ﬁ&m@?ﬁp@@e@@u
Koo h3UBiQGxkah 200 YaeU. . 6Ll 0 G dluiiieeeeeeee, 8
KoohsPgdulWdéeasgacgoal U‘X‘3 ubollealg ODé¥easbDMWavWgadsid
Koo fh3UBiQGx8Bah 20 G Yae U. . fB el Qoo 11

AKoohsU 1.9: EgsiUlesgosoaligah ibdVYeaxBl2Upedeyd a
AKoohsU 1.10: FKEgs3iuUle s ocThevddinossiils Ui s dlff Y3l bao B v vd

AoohsU 1.11: jUpUsaUdyostUsayd aUe i.aal0dl5aUsUsgy o
KooahsaU 1.12: | Usehsslidq Uxs UsUha4.0Us181 3 U o vy
AKoohsU 1.13: FUe ialUd doaUa.l,).6.3.he.6.0..0318s00) hiaag
AKoohsU 1.14: @osUUeydad Udd U saUsUs.an18dUUd 64 d
KosahaU 1. 1@:0@5‘@»{;@60..&]3 ..... 0.0.8.8.6.0.0.6.G cccceerneen. 19

AoohsFUk. i60d UsUs 00U, b0460..64.0.3.68.0m .21

KoaoahaU 1.17: *Ue iald o[a»UaU;eshleCs ...... g...2l4;y3 ooadd
KooafhaU 1.18: FUe i alUd doaUoaUj e3h ANMIIEEE 25, y3 UUGdd
Aoohs3sU 1.19: s.2laoxl6.. 0. 0.0d e, 28

KooahsU 1.20: EFiuaUdeU 3 Uoro.t.a..el. .o2laxa®d aGU e63
AKoohsU 1.21: EiaUdeU 4 Uovour.s..el..ollaxd®d G0 ea6s3
KoohsU 1.22: EFiaUdeU 4 Uosxaras..el. o2Uax2®d a0 o
KooafhsaU 1.23: oAzl BYUXHdL UngU.aU0x800s5U0 GlYa
KoahsU 1.24: Egs.lla.z.abeys.e..0i.00de.U......32

KoaoahsaU 1.25: AUieU aUs U¥Yad UysdqUssed Ussasgda
G 3 U0 U g BB Bt et eeeee e 37

AKoohsU 1.26: AUieU aUs UYOd UjsdUsoeaed Ussasgda
.................................................................................................................................... 37

KosoahsU 1.27: jU3UaUd)estlUQoygv.8Bs.ls.gy.030 Uxs aU
KooahsU 1.28: | a6 69deysd U3U U;.¥0.0004 UoUaxUs
Koahs3U 1.29U0 100dB&U0 Ue.g...0g.0.0eelUlad...... 40

KooahsU 1.30: TFiosoaveU egdqilUsssed Ussasgadald o9U
KoohsaU 1.31: TiooarvreU egduUsssed Ussacgdald o9sU
KsoahsU 1.32: jU;UaUdqy) stpae...bls.acllas.gs2o000i dgs
KosoafhsU 1.33: YUy YiuUsoeU UgUsitddialUd..0a8es6Uaag
KoohsU 1.34: z636023Uceooafh UaYo,lUsel.0400eeUUc(d
KosoahsU 1.35: @oUoy¥YeelUUU UYGdd oUs L40845¢ UUsd ¢ d
KosoafhsU 1.36: 3 easostehd Udd aUUUi dgsadd Ueg 0

B UUUE d gU)dd (3. 2ot 45
KooahsaU 1.37: ¢g19GUGosee UsU ULY0.000d..046306390¢cy
KoohsaU 1.38: Ti seewedlh Usdd tolbaUs aleligy et als..0.U.4% g3 Us 3 9 (¢

KoahsaU 1.39: ze360)3Uceoah lUoaYoyUegelU oaUs oaiosoare
Vo IRV RLO =T I U TP 50

Xi




AKsahasU 1.40: i oorvreU edquUsseed Ussacgda

LU GO T = X o OO 51

KosahaU 1.41: aUlGsafh UsYoypUegeU 05U GlGYaseU

K 7YY PP 54

Aoohs3U 1.42: seosoef UlUsYoy Uee W.03.hd...b.0880Uce 00y 955
AKsahasU 1. 43 j Uy UaUd) atUsoae aUsUas@)y.0.a59d GUsscU
KooahsU 1. 44 a6 69dey36 @26099f Us@®as57Ucc¢ a
AKsahsU 2. Datammhger.d..g.;..e .............................................................. 60

KoaahsU 2. 2: Ydg) e  j.eldea.ddd..3.¥.X3.. UEGLUs
KsahsU 2. 3: Ydgj e A..Uz.0,.0.00.0.0d..9.9.062¢

KosahsaU 2. 4: Ydg ) G..Ki.p.00.d.d..03.0s.2.Us.c623

KosoahsU 2. 5: Ydgy e UsUovyopd..c.0.0d..0.,.68¢

KosahsU 2. 6: Y dmojed ....0.d.£..9.8..9.}..2..0.U.d.....3..%.8.964

KosahsaU 2. 7: Ydg) 6 ..0.d.£.9.86.9.}.0..0.0.d.....3..%.6.964 U

AKosohsU 2.8: K sa.GX¥3.0s.0.0600a00dd..........55

KooahsU 2.9: | 3Ucryy.el0lsd..e..l0ea0sd..6.9.0853 .

KooafhsaU 2.10: @ie o) Useyd..0ga3.0.000ey.3.0d66¢e C
KooahsU 2. 1dgoNpamBEndlam....3.9 ..o oiiiieeeeeeeeeceeeee e, 66

KooahsasU 2.12: YUy Ydgy.e..l. U&U;o..“.ﬁ..oug 0...60 ¢

AKoohsU 2.13: BUpYdg) e U Uzl,.0U00ald.. ULBBG;qug’
KoahsU 2. 14: "89 kviy.Ue.e.l.3..6.laa.6.i..001U68110
KooahaU 2.15: 2 ....ﬁ..i...a.s..;...e..s..x..s......s..q..G..D.a..L..s....69

AoohsU 2.16: BUyYdg) e U.0304.00000d..0i696g o) Use
KoohsU 2.17: BUp¥Y¥dgye U UszU0p.0Ub0ald..0i696¢g
AKosohsU 2.18: 7TUy Uy a Ul djUleag..3...).0.4d..0.0.0072

AosohsU 2.19: FTUyUyaU Uayoscee.g..U30a6.i..Ml0ciad 06U
KoohsU 2.20: FUpUyaU "~ jedoey.sxs..t.g.deafUrs ed
AoohsU 2.21: 7TU, yYyYae OVayotdg Ui Dabad.d20dd ed
KoaoafhaU 2.22: FTU;UyaU jgdeallxs..U.ellaBteyYyUxs |
KoaahsU 2.23: "eUU0ay e UU0U.. .6Ed..06.,.00878 a U
KoahsU 2. 24: "eUU0ay e 00U j.se.d..06.4.00ae7 " Uy
KoaoafhaU 2.25: gy degsyyal elfe all.acell a..0.£.Y.U.x.94

KsoahsU 2.26: BU;Ydgye U sasoed... e.0.2.0.d.1L.75 y
KoahsaU 2.27: Yy UoegUUs...60a.4du.g..cMhpUcgagaaise Ule d.
KoohsaU 2.28: YUy ¥Ydgy e Ualy.alidd..bhpUcggoaal cUUs
KsoahsU 2.29: BU;¥Ydg)elUUsda»slaedy d0BdUUlbc ydgaale
KooahsU 2.30: oy Ucg8i ddayge W.olklld.m.ga.).Ue.ce771

KsoahsU 2.31: oUpultihepgion....03.0.04.68..9.....0.9. U.cocvevnnnne. 78

KosoafsU 2. 303 hH &argult dogafiom With Feeders............cooceevveevieeennnn. 78

KosohsaU 2.33: ulCureddygltagesU.af.0.6.g....0.9.0.................79

KsoahsU 2. 34: o(Proteabdg(@/a)...03.0.0.6.9....0..8.U.ccocernrnnee. 79

KoohsaU 2.35: oProedaR/a)..0s.0.0.6.9...2.9.0..cco....... 80

KosoahsU 2.36: UEdgedements...3.0.0.68.9...2.9.U. .ccccoce...... 80

KooahsU 2.37: "6 dy.0d.0.d..d.20a.0).6.3.0t.8.9..81

KoohsaU 2.38: BUp¥Ydgye U UzUyoU0bald..dafdloU;e3hes

Xii




KosahsaU 2.39 Uy ¥Ydgye U Us3U;oUGaUd daUaUje3sheas
.................................................................................................................................... 82
KooB3WB0: BUyYdgye U Usz3UjoUGaUd deaUsUjesheasg (2
VI g R U < s 0 R 82

KsohsU 2. 41: K U3 8BL35D5Ad50V.d.2.0.0.0...6.3.f.£.6.983

KsohsaU 2.42: gU;CcTd.gy.6...0.0310,.0.008.00d.....84

KsohsU 2.43: Bystehd J Ui eUUasd....p.x00ic8Ucd oaUs
KsohsU 2.44: vUWdgy.s..0. . .0z04.0.0000d.....85

AKsahasU 2.45: Byslhe.fd.. 0¥iddd.... p.x.0.04..8.3.0.685 .

Aosoah3sU 2.46: BUpYdgye U 0Uz30;.0.0000d..0088sc0asg =
KoohaU 2.47: YU} Ydgie yW W04 d Ualbal.dg. n08ebicdld. e g
KoohsU 2.48: BUp¥Ydg) e U 0z.0,.0000a0d..£088) JUsoai
KooafhsU 2.49: BU;¥Ydgye U Uz.U4.00000d..0088s5c0aeg U
KoohsU 2.50: BUpvYdg) e U.0z0400000d..008Fs5c0asg o
KoaoafhsU 2.51: U vdgige gU U3y 000HgU.d.UeldsE sdis g 6
AKoohsU 2.52: BUpYdgye U Usz3UjoUGaUd..0l8sclaesg g
AKoohsU 2.53: FTUe iald dala.ly.s3herxs.ts8Uicg 8 ¢
KoohsU 2.54: DRR.c.e..la.laae.d. . .0U.. e, 89

AosohsU 2.55: uU,stigtg.).a...0.  030,.0.000a.0d......91

KoohsaU 2. 5sbript..Aa. Uyl G e 92

AosohsU 2.57: By odPk.f.d...0000.2.d.0.1.3...0.U........93

AKoohsU 2.58: BUyYuUsoeU ot tanl.el.6pedbd U UsUsa
KooafhsaU 2.59: BU; U000y 6 6addlsgipthy.Ucg.0.g0% ¢ UUcd ¢
KoohsU 3.1: YU} ¥Ydg) e Ud.e.9a.6.9.4.2.00d..3%%397Us3U0UsaUsc¢
AosohsU 3.2: YUy ¥vdaecips....0. . .0a.0y.0.000.04d..0.3.098

AosohsU 3.3: sadGthpt..0y).5.U6.6.£.%.3.%.3...03.0.d....99

KooahsaU 3.4: YU Ydgy e Ud.e.a.6.g4..0.00d..3yx4d000U30Us0U0s¢
AosohsU 3.5: Byslehd..laaly.a.g..Us.0s.0Us.8.5073.
KoahaU 3.6: Bjosle.hd..lGaoalUy.eg..2).Ue.c..3...101

KooahaU 3. 7: oalpe. .o ple .l 8o eeieeaeeaenn,s 101

Aoohs3U 3. 8:scriphlly.allef.e.0a.U. e, 101

K9 0 3 GEnNGaISOIECHON. ........cecveveveeeee et eene et 102

KoahsU 3.10: @deas.gi.oal.lgahaes.g.........103

KosoahsaU 3.11: | 3Uas.aur..abd.....Uyley.Uy.6.4.....107

KoohsaU 3.12: uU,FautBepamtscript.. .3 0).0.008.a.ld....... 113

KsoahsU 3.13: s adFddiRepdigerpl).c.a.5.%.3..x.3....06.9......114

Ko o B.34N L U 9 RalltgRepOrt SCHL(1/9).....cooviveveeeeeeeeeeeeeeeeeeeeee e en e 115

Ao 5 B.A5Y L U 9 RalltdReport SCHPt(2/Q).......cvevereeeeeeieeeeieeee e 115

Ko o B.26F L U 9 RalltdReport SCrPt(3/9)......covieveeeeeeeeeteeeeere et eeenens 115

Ko o B.A7IN L U 9 RalltgReport SCHPL(A/9)......cvcveveereeeeeeeee e 116

Ao o B.28F L U 9 RalltdReport SCHPL(5/Q).......ceevereeereereeeeeeeee e 116

Ko o BT L U 9 RalltdReport SCrP(6/9).......c.ceeveveeeeeeeereeeeereeeereeeereevere e evenens 116

A9 5 B.20F L U 9 RalltdReport SCHPt(7/Q).......cvevereeeeeeeeeeeeeeeee e 117

Ao o B.21F L U 9 RalltdReport SCrPt(8/Q).......cvevereeeeeeereeeeieeeeeee et 117

Ko o B.22F L U 9 RalltdReport SCrPt(9/9)......ccvieveeeeeeeeeteeeeeeeeereeeee e eeenns 117

AKosoah3sU 3.23: K3 Uo yrautReportsript).a.U.0.e.%.0x.3....0.4d1B

xii




Ao
Ko
Ao
Ao
Ko
Ao
Ko
Ko
Ao
Ko
Ao
Ko
Ko
Ko
Ko
Ko
Ko

Ko
Ko
Ko
Ko
Ko
Ko
Ko
Ko
Ko
2
Ko
Ko
24
Ko
Ko
21

a3 U 3. 24: uUMoldplelise Faultsoript(.y..0.0.0.a.0d........119

ah3U 3. 25: s a GMikipleLitgFaulliseripte..y.3..¥.3.....0.6.g......120

a3 U 3. 26: s a(GMuikipleLibgFauliseripte..y.3.x.3.....06.g....121

9 B.27tF 1 U 9 @ dMyiltiple Line Fault SCrpt(2/7)......c.ccvevevveeereireeieeeeeeeeeeeenen, 121

o B.28F | U 9 @ dMiltiple Line Fault SCrPt(3/7).....ccceveeeeeieeeiereeeeeeeeines 121

9 B.29%tF 1 U 9 @ dMyiltiple Line Fault SCrpt(4/7)......c.ccceeeveeeeereeieeeeeeeeeenen, 121

o B.30tF L U 9 @ dMiltiple Line Fault SCrPt(5/7).......cevveveeerereerereeeeeeeeeeienes 121

9 B.31tF L U 9 B dMiltiple Line Fault SCHPt(6/7)........cccveveeeeereerereeeeeeeeeeine 122

9 B.32tF 1 U 5 @ dMyiltiple Line Fault SCrpt(7/7)......c.ccceevveeeeireereeeeeeieeeenen, 122

afhs3U 3.33: A3 Uo yMuliplellinedé&ulbseripti.e.¥.0.x.3.....0.A28

2 B.34B U} Y dly j Uee W @rippihg time of relays SCript..........ccoeevvveereeeee. 124

2 B.35t4 a G'UW) s U c Bripping tima of relays SCript..........c.ccoeeeveveveemnen.. 125

o B.36tF 1 U 9B dJajpping time of relays SCrpt(1/4)e.....cocveeeveeeereeeeeereeeeennns 125

o B.37tF t U 9 B dJajpping time of relays SCrpPt(2/4).....c.covvevveveeeeresereeennns 126

o B.38tF 1 U 9B dJajpping time of relays SCrpPt(3/4)a.....cocveevveeeerierseeeeeeeenns 126

o B.39tF U 9 B dJajpping time of relays SCrPt(4/4).....c.coveevreveeeereeeneennnnns 126

a3 U 3. 40: AwlhosyTigpnglimenfidhgssLeipt ....................... 127

ohs3U 4.1: 76360} Use e o oalBEENL.9.X.0.).Us.c. ... U. 4290i eg 8 &
ah3U 4.2: z6369) Use e o olBEEG &ROWgrAactoryl....0..4290i 6 g 8 &
a3 U 4.3: K o OumEeERlLY.O.d.d..baa.li.6.g..8..43D51 3

9 f3Closdint4l: Yoe U 0UL3...0.0 U8 8 e, 131

ah3U 4.5: jj1adeddd dd8m.0).6.3.0.8.%.3...05.442i g 8 o6
ah3U 4.6: TUe iald daUsa.l).6.3.h.e.x3..05443i cg 8 &g
oBZNgde @TWUddpi ng ti me..of..r.el.ay.sd..s.aéipt.
oB8HWy clcecadadwigpi ng ti meUayfUseter.ay.s.0.14cr i pt
a3 U 4. 9aUapbeypydleld) dalUoaUyeasheys g Upys0U0Gdd
U € .8 Lttt ettt 145

oBa0tB) slcedadwrugdgpi ng ti méUxyfUssee..ay.s.0145cr i p
o3 U 4.11: w@oYoy UeeU aUsUsgyoald daUaUjesher
W SR = F - TR 146

oBa2tBy slcedadwigping ti méUxyfUscteer.a.y.s.01468 cr i pt
a3 U 4.13: @osYoy UeeU aUsUsgyoald dalUaUjesher
U SR = N AR 147

Aoah AlMAgde ddeodi pt fAFaul busRe.p.o.r.t.o..(.I.EHE 8

Ao
Ko
Ao
Ko
Ao
Ao
Ko
Ao
Ko
Ko
Ko
Ko

o Bi5tNgde Yo di pt AMul ti pl-bus)lL.i.ne..Fauld8o (| EEE
oHBi6tB) slicece@aFault Reipotput Windsw(EEERIS)............ 149

oB27TB) clice@aFallt ReipgUSEXcad Fis (EEE Sub)............. 149

oHB28tB) cliceamMuliti pl e L ii@etpuPnddwt(IBEE $as). 150 t

oBAMB) cliccaMuliti pl e L iiM8ExEchRild (FEBE dsus).r. 15Q t

ah3U 4.20: 76360} UseoofEH.2Y0 . Usse U..08HMaUiagg 14
ah3U 4.21: z63a602) Use e o olBEE( dRbwgrAdatoeyl...05a Ui 6 g 14
ah3U 4.22: K a UuUEBEY.0.4.¢..09.a.li.6.g..1.4.158g01 3

9 B23%Ngde Yo di pt A Faul tbuskep.o.r.t.o.. (.. EBE 14
ofB2Ngde Wdgb gt fMul t i ptl eAdbish.e...F.a.ul.L.380 (

oHBa5tH) slleca@afaltlt R eipooutput Windswc(EEEQLbuUS)......... 181

oHB26tB) slicece@aFaUYt ReigUSEXcd Fils (EEE lgbts)............ 181

Co
o

Co Co Co
oD Dy @

Xiv




AKooHBaTtH) clccaMuliti pl e L i inGutpusWindow(lEBE 1dus). i pt

KooBasth) slceaMuliti pl e L iimMS EXSd Fileé ((EEBD1bSsE 182 p t

KoahaU 4.29: z63692) Us e soMewhngland.,..Us.e.U...08a Ui 6 g 39
KooahsaU 4.30: z6369) Us e o oNewhnglandlUeverEactoryy s Ui 6 g 39

KsohsU 4.31: K a UilNewBrylénd.d...l.s.a.0i.6.g..3.984cgo1 3
KooahsaU 4.32: TiusaUd..elLxeXYUxa. . . .6ed..01d370aaeg.
AKsahsU 4. 33: u;Uusee U Us af 3 sNewEnglande.d..1886 } Uaeg U
Koo HB34Ngeda OWesgt r i pt AFault Re-pus)r.t.o..(.NeM3Engl and

KooHB35sthgde alictysd i pt fAMul tiple Li-bug..Eauldlzd 6 ( New [
KooB36tB)y clceadafGaatt R eipontput Windswc(Kew Englah39bus).
.................................................................................................................................. 214

KooB37tB)yclceafalhtt ReipusSExcd Fils(@®ewEpgland 38us)215
KooB38tB)yclceaMuliti pl e L iinGutpus\Window(New Esgandi p t

110 11 1) TP 216
KooB3%B)clcecaMuliti pl e L iinMSESelFile (NewdEngland3D p t
DUS) ettt eeee e ee e e et et et eeeeee ettt et et ee e eeee et e et eeeme 217

XV




sadUU ~93YoTrs

BbasUsaUd 1.1: REUUdU; yd o9s.l..dalaly.es.hes2d g U ys
a3z UaUd 1.2 U} UaUdy.0.00aaY.. . 0dhira. ... .0.08r0dd.
BbasUaUd 1.3: EFiseyd Uvys eUdhixas.. .} .800880aUd y3U
basUsaUd 2.1: wUGsoeyd DPLa.de.dUs.ayd.. 0g3UB0edUsd
BasUsa{d s2d.e2d Us o y.d...0. U Ul 94

a3 Uos {Hy0 G30UbAY (HADBLY..C.....c.ceeveveeeeeeeeeeeeee ettt semesae e 105

e IRV Y (o QU 1Tl Y Te | N o< TR 105

a3 Us KB UBBOHS 0 U.9. 8. 5.3. 0.8 et 106

basUaUd 3.4: FKEgsUpUer0Us.d..0ala.g.0c.Y.0x3.110

BaszUsaUd 3.5: FKEg3Uj UeC Ummm..0U03493.6ec.dey.3tk (gaasol
YbasUaUd 3.6: FgalUpUe0lsad..ed0p1.30 ... 111

basUaUd 4. 1: j“;DaL’]d;sﬁUan i) Ue.&.1.3...430000Ge ) Yd
YbasUalUdj W, BaUdy stUsay¥Y U3 3IfEER.a.1.3...06.0.18092 Ui ag 8
Yas UaUdj Uy BaUdystUsayY zOUUGedaUUquL.;{Blj3iywt’1qg’
YBasUagdUjdloedld) st UsoayY olaelUuisUcag..FLh. . UBy UsalUi ac
Bas Us Wipsethl i ¥Yoe UUU(1%) €U unJaEEEgB-bu‘gs..mmUU&q ad
Yas Uo Wipsethl 6 Yoe UUURE2 %), 2 Ug 295U G(UIR® YL@ (gFecec UUU
09U G0YEEEGDUYI.Ad (oo, 133

Bas Uos Wipsethl U ¥ore UUUREA %) g Uos U GUG9sRY A0YgqebddU &
OGY e UUBEE®DUIS .....(coovoveeereeereeeeemeeee ettt veees sttt et 134

Bas Uos Wipsethl 8 ¥oec UUUREFA2 %) @ Uos U GUG9sRY d0Ygqed8U &
G GY e UUBEEDDUI ... .(crveeeeeeeeeeeeeeoeeesee oo eoeeee e eee e eee e 135

a3 Us (Fdrentll ®Yoc UUU(99%) €U sQUCJsIEEE&bus&UslﬁB avuoad o
Bbas Uos UBaretdd 20 %R=c 0,5 q 29950 (UIR®YLA oz U & ¢U
OGY e UUBEE®DAIS .....(coovoveeereeereeeeemeeee ettt veees ettt et 138

bas Us UBaredd 292 %R=c @ q o090 GUGosRY O0Ygqet8U & ¢0
IR U= 1=z e s o TR (RO 139

basz Uos UBaretd 292 %R=e @ q 25U GUGoRY d0YqetddU & U
QY e UUBEEDDULS .- (crrreroeereeeereeeeeeeeesseeeeeesereeeeeseeeeeseesemsseseseeseeesseeseeenee e 140
basUaUfgde dBUad) 6.3.0.8. 08 e, 142

BaszUsaUd 4.14: jU;UsaUdyostUsayY lGjyUeet 3 zUOUUGey) Yd
L PP 153

a3z UoaUd j40310 0Udy st UsayY U3 3 dEEE.a.L.3....008.g15d1 90 Ui s g 1
BasUalUd j4,106 0d) st (Dsdi¥gilUsa U EERE.4.4...6.0154 3
YbasUaUd 4.17: jUyUaUd)ostUsay zIIFEEUuaanU,USGUls U
YbasUaUd 4.18: jU;UaUd)ostUsay gHFB.L.3...4949 06y Uax
a3 Us UGlosdin (19 e UUU( 1 %) eU ¢ duUs EBEI4HI$15% G uU ad G
Ya3 Us UGlosdin2i0Yaoe UUREA %), 2 Uq 25U G(UR®YL1® Gdgqeacecs UUU
09U GGY EREBADUD..G.Foo. (oo 158

XVi




U@Glosdini2i1lY ooe UUUR:A %) g UosU GUGsRY BdYeqcebdBU &
W= 3 eI TR AT 160
U@Glosdini2@¥ooe UUUR:12 %) g UosU GUGsRY ddYeqcebdBU &
WRU= i3 1T SO A 163
UBarefaddZidriaoe U0UU(99%) eU eduUsliEEERAbUYz6Ba G UUGd 0
UBareid 29 %R=c 0,5 q 295U (UIR®YLIB ez U & ¢U
W= 3 eI TR OO 168

UBaredd 28 %Re=e @ q o090 GUGoRY BdYgqesddU & U

U GBEEE T0US) ... (oo 171

UBaredd 268 %Re=e @ q o090 GUGoRY ddYgqcsdddU & U

U BEEE TUS) ... (oo 174

U@losdin (207Y oo UUU( 1 %) eU edquUsso®GUEEHaGUUGd G

Ud 4.28: jUjUaUdyostUsay (i) NewEnglandz OUUGey Yd

................................................................................................................. 185

Ud 4.29: jUjUaUdy ot UsaNewHndland.d.U..4853 Uesg s
Ud j40330 0dy stdUsayY zUUUGGd NEWEaglatt. 86 Us g U5 o (
Ud 4.31: jU;UaUdyostUsoayY dawEnglarmlldssg E¢ A Ue
Ud 4.32: jUpUaUd)ostUsay¥Y CtemEnglamlies Ge) Ua s
Ud 4.33: J 6UUeayteUU0U..y.604d..06.).048g osU Us
Ud dUB&y e UOUU jeed Ge.y).Uas.g..2a0..38gd ecgoai

Ud 4.35: | eUUeyleUUU j.e.re.d..0la4.0d8g 25U Us
Ud 4.36: | 6UUeayiteUUN..}6ed..064.04%g 295U Us
Ud 4.37: | eUUeylteU0U..}.8Ed...06.4.04%g 025U Use
Ud 4.38: ] 6UUeayieU00.. aed..laey.lddg o0sU 0U
U@losdin i39Y oo UUU( 1 %) €U eduUs Bewenglaeid®ad UUGd G

U@losdin t4i0Y ooe UUUR41 %) g UosU GUGsRY B0Ygqed8U &
U GNEW EDGIAGABHDOUS .o 197
UBarefdi4ilyioe UUU(99%) eU ¢ diu UsNewBngladas Uad UU0Gd @

UBarefdi4izrieoe UUREA %) g Uos U (UGsRY B0YqetddU &
U ONEW EDGIAUBHOUD ......ooveeeeeieeeeeeeeeeece et emee et 207

XVii




XViii




111 KstGUosvoe

ad b) UcgasganssieestlldBla L ¢ UaUd e U00UBUUsayd oaU0UUGL(
“"Uy oy} 600U hlheyr WiallBeseal,d Udd ehsyviddd e€U0U0si GY
2dgU by Ucgoegoeat elUUU ¢ 6)36is3: 30U aUUdoesyse 8oddsa

f 3GUGsah GgeeUU)yosah GlGYaceU.
f 1-GUGsafh GGYaeU "~ j686d od.
260G @diyoceU c¥yad o9d.
f 2UGsafh GGYaeU "~ j66d od.
¢ U Uy a0 GRHU0O} U by Ucgoegoeaal eU0U "6g UeiGUsasesUUc
UasUs UGieeclUU; U oaUs oU00U0UFGG=sa UL s -(iEigepadg,U07 o 6
crvjad didia8e 32 je6d odliUFEdoaYigeeYdgBBY Be U3 aca:
G0 y3U0U GiaUdeU, vaURGe UasUs sltsUalUU; U 2000080y
¢ Us¥Yagld Uxs GGUeeyYUvy3s3 2a300Us U Uds ecjyeld
8  egalU U sUjy Us Uess “"jeliuscjeltefe WUesc U ildasled
oo Uleg. UsostiL GU0s@U@dls 1 iUyesdUiiapdgespPlivaid GUGO9s
eUoUdligea Walygosaw@iUs UYadd .eUs j Ui eUOUcd
'|'|'+ T m
T ) Y m T 8
e ) Yo T
m T+ T+
™ T LS 8

b T LS,



TAKG)] s) tBBAQA¢ELTB JUBd UAB

L 5 5

E ) L - k 8
¥ ! ; :

5

|

=4
. o

q
. o

[e¢)

gU e6360UGsbayy Ubmsalbggl o Uy egdifp3tly ¢ 2000s GlcUrdisd A 1.
"UyegloaoYsesUUs 69 UszslGiLUsd "eg “~Ujysoyyiegs U
GU0e §)goofhp U y3U GkrebtlBguleoabgefh, (Ust GU0Ud Geyldq
69 UescscasgdsUaydklUYaUsd 25U Uss sgofh (

8
L
Ll B EEN
L
TE: TR “EEN: 8
L
il B EEN
| k
k fa *
4>
ms 0o [5— 0
qugevvf N Vs
josoadi-o Vi é
12 k
k fa -
. — 2
quoUge . @ |$a) % @
] 4 3 delyq < Z []l Via
) s add , é
|© k
k fa -
- * e 0
guoUge © i % ©
2dqiUs gz« Zkk[] Via
) 9 a6 dL_, é

Kooh4aU zlezeiUllsayY UsecasgdoslUsayY uUaalgU




TAKG)] s) tBBAQA¢ELTB JUBd UAB

FUU ~ aUldifpadeWddittsg 6 dd by Udgs §oa shatlsdUs 3

;) Ui e 00U UDUmmaeelgls j}'ypeegds Us GdelUae Uesg GGYece
aUs ¢ UGgehlgadeeb UUs vd |
1 Bo UvaUsd vd "3ed od GU e eosclie eUdlVpsgoh (j)

=
T ™
Ce

aUg. V
9 Bs tUUaalUB@ddBy2sa8gds WU cUoydd dUOUseed, Uj;sdqUs
T ¢ GUGosee UYOd vd “"36d Uess egiyUUje.0Us GdeUa
T ¢z%0Uas3Us dq Gis3dUUd UsUalUUWJiqUéegg b tladBUGUs dI
UsUstaUYGUxy3 UstdU slymea cdids d .

112 ¢jia0lsofh GgeelUUysafh GlGYeeU

O3 Ui Basoafh a@ilivyesUad UUGA UereldWs@UUs sblle Udcec U
1.2, Uzt @95 GgasdealUd "e6g sleiegas “~UysoyylieaUUs
™+ 121
L [ | 8
™ 1o

a ®

b *

C ®

Ifa Ifb Ifc

Kooh2Bilisah GlYaeU o) Ucced.




TAKG)] s) tBBAQA¢ELTB JUBd UAB

Bs U3 UaGUsscd eqUjyooe GeyB)d "~ Uyeglsy¥YsUUUs aUds

L +
T Ll t% 8
L s T

] "h Uds Geyld (1.8) e€lU0Ufedsy@aiie clvBe ediUsitaz 3
edUysee Uzatrld "eg ~Ujysoy YluUmOdgUU eUoydd U ag

T . | '“ll " o B
™ Ll -y Ll b B 8

"o d i
T Ull U _Ll :Jll. NV}

i_

8o g UGAr; GG U |
UdevU UigsUU0Udy Oa
U Uitedde d@oa U Ux

e UU0Usi glhgHPU e Us e Us e UdGei Us t‘.’J'

i
U sbesae Ushd-ilgedtWposbBbBed.3 ¢ g

UsesasgdalUd mWBHAxsWIAa 36 0ds A

] " Uds UsatGrld (1.9) o2a30UUs B8&b
G
3

qua Ug
UUdde e d
] 96 a6 (!

quoaUgae
]} 3 dely

] 96 a6 {1

quoUgaea
zo[ﬂUesgﬁt
] 96 a6 {1

Koo f3 FEgatlUlecgasoaU Urxs ubbIdefp ibweesws@y.dalUd 29U 3

] 3UsaUds UL 30U0g Ud GeylGd (1.9) Ud (1
"Uy 90903 Yliegs Usd UscasgdsUayd UYGCJ sd 909 ;} Ui e 0OU




TAKG)] s) tBBAQA¢ELTB JUBd UAB

g 8
1
Tg. T
AI
™ My 8
Ll E

FU " Uja UrxGd eduUssosedg=00NgUaddda ddUddeaes Wdad 6@
ddeUae Ueg GlGYeeUUsd UaszUs edulUssae.

113 zae3Addlseafh GQlGYaeU "~ j6d o9(

ge-iU0soh GUYeocd jUedy ol vyomW Us Ud WY Bibd riidvasUUs g
GeeelUs®fgU@Fs11.%80Ud GeylGd (1.12) "~ Uysoy¥YliesUUs a:

a ®
b *
C
Iﬁ W w
Z

Koohdaliliosoh Gfiddgedd.




TAKG)] s) tBBAQA¢ELTB JUBd UAB

1
0 8
J
TE+ TEE+
i) diesea 8ot 3 Ud 4(0s do Uke y(1Us1g2) ~ 3 eoi Usgs 85 Ug
yj UgevyU~xs

] fh Udssoee delgy Gie UlIdy&ewécdd (1.1

O T T T 8

j 3UsaUds UL 300d Uds :(1.124) aUd (1.6) “j3eei UUs

AL

™ EED

T, T “EEN: 8
AL

™ EED

ZUWg 3 y,6 UgyUs & cbylleydal Udd Uz st GUxd Udd GeylGdd (1.1

TE+ T. TE> TEe T EE "EE EE M AL 8

glas0Y :j3a6ai UUs

1l |
ll llﬁ llj oL Iy 8
I I
Os UvyaUsd Uxs UecscasgdsUsat 3 UsoaUiras GUes GdeUaas
GdgstugUdeh Uxs Gey®)@U¥s (1.15) aUs (1.1




TAKG)] s) tBBAQA¢ELTB JUBd UAB

n
1L 22
g _ﬁﬁllﬁ T o0 i i
B I e
L iy

TE > ﬂl:%ﬂh’-ﬂi_tﬁ
22

“Bf

L

ey 1
AL

LI
22

™ EEb

Usy) ¥

deydd

Cc Co—

AL
22

(1.16)
BegPaicydr
99 UilUgse gloYe esehiaal (U dss.

Ll

L
“Bf

Udd

|(1)

2a03U0U0U>s
G Z.q0 Ocdigs

UsUsad UR HUs UU

dWsta GWwa d o B g o

fa
kL
pa o U *
L v
UUUs a ¥ ka
] @6 a6 (g (
>
i
a
.
merg1-ﬁ )
(2)
j 3 3dU0g9 Vig
a6 (.
-
112
a
K &
- +
gaa ugd ©)
zduUs34 Vi
j e a8 ((
—e

Ko oh5U Hgs

“Uya  Uxid
ey Gt 3ea3UUs

tUGegagoal Uvxs

vrd Used

G BWs orfp  WibWeees ) d’ ajUadd ooed). 1

edquUssoedg=U3 UdOWU dedsg Wylcrseeyldie § g :




TAKG)] s) tBBAQA¢ELTB JUBd UAB

gU ;3 Ui e0O00 o2Us Usd UyvyaUsd GUe GdeUase Usg GlGYec
(1.18) @&=»0Uess3UUd

114 pdUGoofh GlGYoeU cyyad od

ge -iD0soafh GlGYaeU e6yvjad bdew V0BV UG UbGYas UU
Uy 90 0vlid Ulees &) 4Bdds K. 6 Ud 206 ¥ 00 a(dl.Yie3 UUs 6o
Usg GlGdYaceUUs(.

a
b *
C

lta ™ I+

L

Koo h&0iGDaddiffexeyy ad od.

u-
| LI T 8
TE: TEL W4

i cGeddU Usd OGgasdeald Uesg GlGYeaeUUsdg, UU ; 0iel0U
eegy e xd Used

o
1 |h )":' - ) i) ‘-H— 8
ull J"L,'y > ) 4

Eg3aU td yeegel




TAKG)] s) tBBAQA¢ELTB JUBd UAB

ll T 8
] "h Uds "~ Uy U ¥sv
Ue ayoaUUUs G0U@g®
eVoyddU8dgxyB8dd U

deydd o2a30UUs UsUsad Ul HUs
ge&dédaefhoilisidoptiUsivgmdUP qUU G UG <
d ecyldd (1.20) G0 GgeeUUyosay

TEY TES BEH° TE4 TEE T T T T |
° gy TR TES TE4 N+ W4 R

°© 5 g, TE ) b bh)%

] 3UsaUds UL 300d Udz GeylGd (1.22) “j3eai U0UUs

™ TR §E 8
gyaed UsUsoaUdsGUiL3UUd Uds Geyld (1.23) aUds (1
W

@ hﬂiﬁ héii h%f)h» iﬁJL JLgJﬁ 8

i 8

Bs UesasgdoalUesayd UYGUsd GUs bde Wmes GUad) sl i WalegU (B
(1.25)

1L
il B ]
P
T e B
e T “EENe TEL 4 iy 8
"B 7B
1
TR h '“1 Lﬁ_%
ZFUd»efK3 U 1.7 Uy GaYe UUUs dq Wie»WWdksae sessolh UUdB

“"Uya UxdiddlBegi 2 G
aaUgU dUUseed o
edd

cgd

iYaeUOUed e6¥jad od. | Usd fGec
v U
Us Us taaUgas

9 UysdqUoessed UssasgdaUd Ggsiy:
U U3 slssesdp cUlseoagsagedyac Uit 6. Uy Ue y 3 Us




TAKG)] s) tBBAQA¢ELTB JUBd UAB

Kooh3U BlgatulUlecgasgoalU Uxrs

’LOJJ_G’
eeg) UL 3a

TE+ TEa
gU ;3 Ui e00U
(1.25) @=00

1.15 pd U0 aidiffaegB d

g6 -0 0o oh

Uxad

1
I

30Us «xd

aUs
e3UUd

GdyaceU

Uzed:

Usd UvyuaUsgd

°d

“16d

Uy 90 vlid Ulees & Jyds K. 80

Usg GldYecU

Ues d .

k a
. ="
paaUg .
UOUsaengga)
] @8 aac gd
MR S [12:
|(2)
k fa
. —e— £\
paa Ugae +(2)
} 4 3dU09cViy
] @8 aacdgd
I
|(0)
k fa
P e
paa Ug 0
zduUs 9cViy
jaeaeqd_a

g U0e

o

deydd

(1.27)

10

GbWlUs axfp  UlbWeees Wy daawda ¢ 920d .2

eduUssoedZ=0 UdWOU Geded Uiylcrsoeyldic § g :

obc e UU3s Ua G0GGG U ofribX see U U
“"Uy 990y} Y



TAKG)] s) tBBAQA¢ELTB JUBd UAB

1+

@)

Ifa Ifb Ifc

Koo h8BiWMGooah Gfiddetdd.

THE TEE R M4 W4

ge J UieU alda UbyeddgiUsssah,

. 1+ m

FgslgyYeesUUd

Tt THE

AT » 1l
11 Il

IW”l’l

umg »U

b goi

.

“00s

TE+
TE+
TE

hUs

8qd Uxs GgeelUy s

dqd Uyvydd dUUsosed

GgaU0 td Ue Ui eU

911 3

aUs

GgsstUxGL 3

Uy sdUsaed

11

¥ G @8

Ua g



TAKG)] s) tBBAQA¢ELTB JUBd UAB

TE: TE 8
] h Ubpsy UWleee Udd edUyseed Geyldd (1.30) slei Us

Tg, TE+ TEL+ T@. TE. TE Lll.» P il B 4II.»
e, Tg.

] 3UsaUds UL 3U00g Uds Gay
ycegel Usdg Used GeoyaUsd

g » %II» e, Tg@» 8

| T TN T 8

] Usd( 10.63y2)0UsadUs (1.33) 2a3U0Us Unghsteyds sUhU s Us
“Uy YoadaU eUUUsi Usgd. ¢U tGasaUgU dUOUsosaed oaUs U
Uzt Ue taslUge eduUssesaed UssasgdalUd GgaluyUOUUs

UsUaaUUGdY by Ueggi allegrstiidiinesd 2o abtbegdgbave YUTrs3
Ujegliéa¥edUBaahasUd 1.9 aUs 1.10.

|(1)
k fa

—

7
w
N

Kooh9U BlgatlUlecgasgoalU Uxrs ubwWIdaxfp WUibweesey dajlefd 2od). 2

12




TAKG)] s) tBBAQA¢ELTB JUBd UAB

1 1
Z() I()

el

,(

Vi

Koohdl) Egs3ltuUleesacgoalU si(cThévenidz adi gpasfraYiFez U ~j3ed o9d.

] " Uds GgsuUGescoasgoalU Theveninsjlaaiii 3WiEars osgoeave YU
Lo J
, N R AL 4. NI R 4.
J_Lﬁﬁ I “EE BE k2 “EE BE

%

AL
"EE BE

AiUyeheaesaUU0gd U¥ G difevenintU 6 jpdiicdi i 33Uk U

g @6acosl0deia UU ;Ui elOUU edquUsnoeaed aUs UjyszdqUsse
L J L J
e T o o T B |
llﬁ lIUL n Ly AL g AL iy 8
B2 22 i E 1t 22 12
L !L
lIj lIUL Ly AL ly AL iy 8
BE _ﬁﬁ I I 11 BERE
gyaasd, UsUsaUdsGUL3U0Ud Usd Us(s1d.160)Usdy a(ali. 3(be)g 3o
UssasgdaslUayd UYGUsd
T CEEN LL TR Ay AL i 8
SRR _EE 22 B2

13




TAKG)] s) tBBAQA¢ELTB JUBd UAB

n g UL
1L 22
TE TR _ﬁﬂllﬁ UL T m 4. oL 4. 8
B I EIEE! NI

] 3 d Gis3dUUd UsUa@GUUGd GlGYeeUUsd UaszUs €d
UseaesgdsUsat 3 UvyaU¥s oaUs j UgeyvYUxs UszZspUdstUsi ¢
Uzt Us d Usbo0Bgaodaoddszy ®30Hh EWoFedlidalUge ¢ dul
UseeasgdalUd UsesoaUsoagoaatl 3aUUUs allblsbdr diiwesel Usld
c¥r¥jad od.

12 | 346yd 3 e0UUGaUd g Uy ys3U0UI
121 AsdUovoe

B bpUGsafhd Usze a5 hd

0e ;e UUG gD dE ¢y, y sUbyivd do U aa
bssedeUssa¥ UasaUgU, UasUs

C

f tsUsah UUd slciad,

T UOaGdyeaUsUd

T tsUsah UUJg UgUReUOUdd U UsUlaey Yd,

T deUaUjeafheegs g UyysU0UGdJ.

Bs doaUsaUjeshess g UpysU0U0Gdd UasUs dq ~ 96 o893e®
99U Udas Us3U0Usel0UL s8d Uxs GGUeeyYUxs GUU Gg@GUecl
GUs U eeaaUstUssah eyl jetdUUGaUd GgUdevyUxs |
"y @00a0 g UyysUU0UGdd "3y Us 30 UegalUi Us eh3e g
jgdeatUsd Uxs3 deaUsaUjeshers U seyoe3lUUs U UyUea
g UjtdefiVod¥sdgéasbaded aU000UGU0UYOGUsd g UypysUUOGdd

122 KAaud daUsglysyhseEBu dd

byldU) U Udg8dleogpygdg doUaUjeshess g Uy ys0U

<
aUUdoesy a6 8addeis vd Used

U
U

QU0 d Gy Giie B00@E gfo gdefldite eusrent or instantanequs
a0 U0d Uy e i (definitdjtine) g
B Us G Uy f G @ngersetimd).3 6 g

=A =4 =4

14




TAKG)] s) tBBAQA¢ELTB JUBd UAB

Bs cUjUaUdyoatUsayd aUe i aldgUpPysUU
Udso &3 U0 4E Ulel ,00aUgUUae UsYoy Uece
UssclUaBgUes@WUypllag 6y h3aeg.

Co

C

Coee
NP OR
Co G,
O w
[¢)]

R Ce
w v
o qQx
» Q
Co @0
(@)
Ce gl
D m

Co

| Definite curment A
r: Defimite time A
| Inverse time A
Inverse ime with instantanecus unat A

Ksohdll LU, UsaUd)stUseayd oaUe ialUd aUsUcsgyoaUd daUsaUj s

sy~

1221 EUsoeosUaes doaUsaUyeshesgs g Uy ysUU

g Ogooaloeyseyse Uaited daUoaUjeshesg aUsUsgy) oUa
"3 8aUde)yslieysd Usee. ¢ jideelild & Baygildyse ydle

U h Uds “doe, 6 deaUsaUjyeshesad 30U aUsUsg)oelUs :
aUsUesgyoalUd Usg daUsaUjeshesg Uga¥YsaeasUUs GUUUsL
“3e8d Uds "~ doe. OUGs, 6 doUsslid3ss®sede teslb Uddal «
U eligsuyUs Ud ojUeee GUes GdeUae “~6g UasUs ¢

15




TAKG)] s) tBBAQA¢ELTB JUBd UAB

"3 80000aU0d yeUs Us eUsesayalUdeU HUs yecUs es9ay e
by Ucgoei oaaxldd, oUs hHUs UgloeesaUeU0UUsi 3D GdEU8paa3
hUUs d Gi3dU0Ud UsUaaUUGd €0U0U3i Uegd UasUs ¢€9zs

doed.

FUs 1 Ues Geayeasd Udd AKAsoehaUd 1.12 U UseasszasUUL
"doed GUe U a Uute by Ucgoei oo¥éddd O8g HqsOO&das
U atiy U8d UgUe 2a300Us aUai UU; U UsUsad Ue eU U0O(q

L, T o

L6
° i 8

NC I
{ Fl L L
] "h Ues Ui UU0)e8 Goyoesed Udd AsoehsUd 1.12 ¢ ey Ua
dde Um&UmUasUs GeUuhs UU atusU, oaUs yUGs UasUs i
GUegd deaUaUj;eshecgd. yUUs g ¥36lUs €950 g eago
ddeUmsemURUU Ue 1} Ui ¢ UF,dili Y DW=s ge alddgh ORIy ¢ U f C
vU) heeo U, UsUsUaUdg Udd Gisd0Uddg UsUaaUUGdd
g eaeoalsed UsUlGey ¥y GUU j Ui efblB GGYoaeUUed eU0UUU

% W
I —é\ ‘ |
1

(a)

Fy ™

(B)
Koohdx) 1.  Usoafasstd Uvxs tsUGey UUssats U s yiurs 4 Ui e Ul

16




TAKG)] s) tBBAQA¢ELTB JUBd UAB

] 3 89 JgdeatUsd Udd “je0GUUGaUd bBUGasesUUs aUU
JjgdeatUsd e 83 Ua 30U ed3 UasUs aUUYaadaUd @6U0ds
cUe dah qtURGe, Us 66y dqioesece 6oddeia cecUsdayd Us
jgdeatdUys, URUU € 63 Ua 30 g Yya3Us U330’ sd+squq
GGdyYeeUUsd Ugaddeisa. | UU "UpU ¥3y o2a30U0U0s U
U3 63 dlosee 89a6i3U0Us ehses Usgd vd "~ edlUU0GaU g
G 8gd daUsaUjeafhevrs.

s rr

1222 ¢oUaU) @3 Bg ¢ a0 ci 6) h3ag

O UgUf Use Ualted Uesg daUsaUjeshesg 65 Jgdec
UsUseUUxy s0Ugi 3 UU UsUlGey UUsea¥Y U a UOU j UielUC
aUsUegyoalUd. Bs (gdéati@addei ) eills UyUeosas U} f s
stciead "e6g UasUs “"s9e6 o963U¥Y GUe GlGYaeU 30 aUsUc
69 g 6aUs fHelUses UsUeh UUd oslGciasad 30U U U3Uj o
aUdgtUyy dad, aUdit d doses.eci eUGUU “~jed Uds

Ghtes 6 63 h3ed aUsUsgyoalUd Uxs deaUaUjeahers I
GUU0dU; Y beeUOUU, d “jetUUGaU UasUs " UystGGhUU) e
Uo[g’ eUdhlieg UasUs AHUs UU GGYeeUUU @BUsa@UsalU by
jeaUasia UU;YaGUsU Ui e0O0U, UsaUdUjases3lUUs GU
daUsaUjeshesag U UsUUa Ui e fgickupeuaant) sedg: 6l ad Oy slei Cei U0 sui
G0ds U seacoe Udd Useed "6g 6 daUs lilygadfiddede dU
ftimedelay" e g U e UUaUa Ue3s U sdgedUf e} h3e aUsUsgy o

1223 ¢aUaUye3fheegs UsUstU; Rieg 6} h3ag

¢ dUsUe»etqu’ stisfhUqUU Uys U3 afoy deaUaUjeshe
UsUstUyhtiyvyd Us¥Yesoe eU Us  Bi aillsgldyvalg WBdd j B Gt
alUe i ald aUsUesgjyoald. 68 "~ aUssayalUdeU U Geyld
UasUs HUs 80U "eeai egUo¥alU Ui elUU 69 dalUaUjeshe
eo0) hUUy69gd 63 hH3egd eryyad 30 el UtbWeglUUs d 0O s
Bs daUsaUj;eshecs UsUst Uy hlGeg 6} h3ag dgsedyd

GU;UQUQ;QGUQGE Usgd oaUe iad, d 6 8aU g euUsas
Uy YuUsoe U

A UsUstUj hilevgrsés )} hsaaeg (

"6ai U3z Us0UyVdnyimeysd,c ) h3aag (
A BUs) OUsoay¥Y Us UbBxrdinpljjni¥essg. 6 hsaag (

>

17




TAKG)] s) tBBAQA¢ELTB JUBd UAB

————— inverse
— ———— very inverse
— extremely inverse

time

current
Kosoahdad) TUe i aUd daUsalUjeshesg UsUsdUjhlicg GcJ h3a

123 ANgdeatdUsd daUsaUjyesahers g Uy ys

1231 ANidesld GUsoesUa¥ys e£@683YUTYs

Bs (GUsoesUalUd ea3
"eg “~3yeaUUO0UVI OUUs U
"2 U §

00 ﬂ U3 "Ua @ WaWi i e UNbago
a0y
GidUeUasL U

i (god
Us”"® d gy d doeff, Udzs 10 3

A zUsi136g3 Us3s 6y h3e aUsUegyoald U¥s daUaUj a3l
A pUs ecUsi36g3 Ulrs U pelolobpgbgbys GgaiUdevyvYUrs

U deaeUsaUjesheecgd U tosUlGey OUsayY Uy UalUdy st U

r.

A

Koo hdad) dpsUUe); diid Udd U saUsUsoahUqUUJd 6y dqlisess 6oL 30U
gU o)39UeysU 29U Uds jicleadaecgBlsadaldzsd) Beas &l
Us edUBaU oaUs Ue Ualted Usg ~j3ealUU0UUUgheUssg U

"Uyp s UL a0sgd

18




TAKG)] s) tBBAQA¢ELTB JUBd UAB

1. Gy Ueeyd e0UU3i g eaUUde 3

¢ Jidestd Uxs (GUsoesUars GUsscbmsiUmeeg UisgUes
j Ui eUOUcgyaaWU0del a Ulise GGYeaeUUesd GUes3s U feUsse
3U 3U0es93el0Us U Us3s "~s6 U eseUsajglieyse g e0U0Ud
"doe. yUU3s 69 6cUjUsaUdyostUsayd Ui a d\al‘.’JaU;eshsxh

uuYasUUeg’UOEJ;sDaUqUe 30 3 gdestUUa Ue @GUsoesUas
U sligoe U 1aU0UsUd Gg3Ujoald Uxs aneU;eshsvs Us
2. 03 Ueseyd UsUseseed

¢ ;idael‘]q Uys GUsoesUars GUescUars Uxs daUsl
UjyeiGaeliceUsi 3 gUPUELHeWUsHU0UyeUUc 69U0alUs U uUsUd
93 Ueeyd U003 g’GuUUdSLs. ¢g os2aY, dq Uscgse “@6g
UasUso®Ba®WUUdg eyostUsg J UieUUed by Ucgoei aavld:
eUU0UGcdeUUsziAedgws U&dgaUPeB@ec®e); yd Us 63ceUtUs ol

3. zUUU8edeUUsaUyd

gU GUsoeslUalU GUescUaU Uvs deaUaUjyeafhexys g UyysU
eUU0UGcdeUUsa Uit 3 "y Us 30U ; gidt®sG%WelUsg 6PViealU
b;UGgeie@xlﬁa:i@UéuxGOUUs G0ds ~aUgy ¥ Usg ulgUU, Ui

1232 TYoglylsoeosUasg GUsscUaasg

UK, Us¥agyiddpoecosUagg pdldB@loiegs esU oy Ue
UO0dC CEiod

dUa ¢U 1) o0l delyd i gddedEddlad16dd A

V |ff \:\ |
*,

Aoohd) Tyagyd Ueg GUsoesUaeg GUescUasg.

19




TAKG)] s) tBBAQA¢ELTB JUBd UAB

d GUe GdeUas “6g bypaalUUs 8 eUU0UGcdeUU
d0U0d Usdaoad,Uaddd Udd

dU0dUdg UaWddaddaseg “"eg ~jeaUU0U0UUI OUUs,

Uh oaYeagydd Udd ~j3eaUUUUgeysdqd o3 Useed,
lew=U6 J Ui eU0 GUes Uyaced Udd o3 Useed,

bicwp=d UeaYeolGUd Usee j UieUUsd "e6g aUsUesg)oUa e d

L LIl 8
R LT

AL, AL A, A, d L
Lo B, ¥t HE g
LN ey L

1233 ANidestdq Uvys "~ UpUeyUy¥ys Urs doaUsl
eU 6ye350e aUdgtaUyy dqid

B 63h3ed aUsUesgyoalUd Ushd deaUsUyeshesag g Uy ys

aUdguaUyy didq "jealseysasag 30U UsUGGUasGdUa HUs,
dqaUaUj; exhedd &#lUsUsgyoetUs “~3s3 Uds 3 yUUiaegt
UsUsGUy htieg 6y Hseg uUge UsUleecsat 3 doalUoaU) e3hex
AKsafhsU 1.16. ¢ UsohaU U UseesaslUs Uesgd usUd
daUaUjesherys 2950 Wasd,atudmst jd)a Bals Gaistbe@WlUs oUs Us

(discriminationmargin. 7 UU6 U yaUUGd 69 daUsaUjeshess aUUdU,
e 638ia3 30U Ujye 8 e6addeis U sayoaeas Uidegda)ii @ ~ Uy Us
aUs Uds i deosOddpickiipcurtétie d Uoayo Uy @

20




TAKG)] s) tBBAQA¢ELTB JUBd UAB

Discrimination
.
margin

[/

curremnt

n' s ey lUed i o0d UsUsGU; hlieg 6} h3aeg.

1. Pickup curreni{PU)

¢ JideosRUdcjddigeas 8o UaUUs pileud) Oies,U kg dbaiihe Ulws
} UgeyUxys 0GlGYaeUUsd “~6g UsUs ase3U0Us U Ues
daUosUjeshecPfalde) gs d88da qUiGesses3U00d y3U0 ~Upsdu
U h Ue 83ceUbUsafh 3 UielU, A vd " UyeglayeslOUUs »aU
|==| L
3 Fe0O
_ 8
=t F
y eg

OLF=y3Ud tUasaUdd g Uy idhyUsldd "6g bUGasUUUs GUs
ten=636cUGUsah J Ui eU,
CTR=6ahoed .Usg zAK

B tGUaoaUdd g UjyitdhyUstdd o5U e93dUey Ud Ggsedyd
alUs oUss3eUyisllds.Uaslile 0l1g.020e e UUU uUsUseesed fH 6g U
ihyUsid GUesgd eaYiliegd g h ke Wbatlhlyy Clagsslse aalkgs, U s
isU Usgd daUosUjesfhecgd P Ugegpitllidgs oags b Y3 g3 WL
Uds eyosaUd UGgeeUOUy al g dU € e636i00 30 Ue
aUUYOUUGd aUsUsgy) oald. oud s, Udlegoe2 0w c@a g} i d
e63ceU0Usoeaci J UieUUad

21




TAKG)] s) tBBAQA¢ELTB JUBd UAB

2. Time dial

¢ 1 idedginedialdde; asUs Uds cyessee aUdgtUyjydad 0
8 daUsaUjyeafhead, HUUz Ues J Ui eU GaRUWaE W(aesdUeg sl b L
aUs 69 UsUlsalUlaUdmedald Upsolgsspsegizf UegUUged
318000 Wd BodUmoe Ggs3UjoUtalU Uxs deaUaUjeshers,
U0 o3 9U0eysU0 UGUyeheaesUUs oagjaxrd GUesgd daUaUy) 63
e0deusaegoal UaszUs yooagyd oaUs 295U Uesgd dalUaUj e
Used

§ TUdejy asUOUUs @ U UsUgi etdlmd dcpm3scd calaladiies
daUaUjesheesag U Uds "~ doe o6y dutenedidla®e 3 UUd U
aUebyY3zeaUUd g Ayd Ue U a Ote Uesg 4 UieUUed ad
UsaUj sUas GUesscUaas.

T TUdweUOUUs 6 63 Ased aUsUesg) otg=thd tragip gagd G Ul ) 506
UasUs @ 6J hAaed tkhdddedloo alley oleegs smlBs "~ Uy sdi ) 96

U a Ube Usg J UiegUUesd GlGYaeUUsd Us 6 68ae6 6} d0
atise eU UsaUasze #nosU Uss oaUdeysteh Usg

f GsvjaeesUUdnollems UashRrydialg sdgUaU)je3shesg 2 g 6o
jidetamddialos U Uss deaUaUjeshes 2. jj3dioeses 8sUal
Usee Uddtimgdiade sddd

T 7Ude)y asUUUs 6 tphtleffeaalgbbebedlpelbigectls aie ¢ U Uq
Usg UsaUj sUaesg GUsscUaasg Usg

1 Fg3UcasW@Albi sdp B edle Usy s d. Uds “~doe

318390 "~ Uypsdijyose UGGUaUaUd

g8 6jJe3990f "~ Uysdijyse UGGUaUaUd e0UU3zi Uie Uy
Urs ©002&§)gUe d Usee UzUGGUaasUs Uds U sasos90
360 U0U00BaUd oaUs ) g gl fHeyyda 0BG ls UeBeatsyadag@Ud Uy Yo a

Jhsed UsUss ®d,

sUage¥3slGUsd Uxs U s yirs Usg j UieglUsd GGYoac!
GYeae UUU Uxvy3 eU0UUGecdeUUsGUL 3 y30U0Gdd.

iYeae UUU Ux3s deaUaUjeshers o. U.

=A =4 =4 4
Co CC @

Co

22




TAKG)] s) tBBAQA¢ELTB JUBd UAB

4. zUdde UUsow Uy &J®Vdgad dUsoat 3 aUsUegy oald

® UBNSI/IEEEe peseg3 Ues Uy UaUdystdUsse aUsUs
Juoaddd UsUsiaUyhteg 6y haaeg: eV Uds Ushasgdd

G

=6 63 hsed aUsUsgyoaUd Usg daUaUjeshesg,
k=dJ) i d etimné dial,

t = Ue 4 Ui ¢ @mperdi¥egell(jadg sBWea d ,

ts=d J i Psld

U, LG UUd.0Uy v d

Bs GUUdU); $ydUdle) dbeeegls Uds osaaldq Udd cUj UaUdy sl
tas3e3UUs GUe3 HYaszUaU 1.1 Us¥YeaegoU eU Ue UVaited
Ug seayd Uy UaUdqPolUs sIFEGURNSUIEEES Wy 8 gliaYesaas UUs
AKosohsUd 1.17 oaUs 1. 18.

YasUsWdEUUJdU; yd 095U daUsUjeshesgd g UyysUUGdd

AKated aU: Yy RUg U b L
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Short-time Inverse CO2 0.02 0.0239 0.0169
Standard Inverse IEC 0.02 0.14 0
Very Inverse IEC 1.0 13.5 0
Extremely Inverse IEC 2.0 80.0 0
Long-time Inverse UK 1.0 120 0
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Grounding Method
Solid Solid
Grounding | Grounding Low- High-
Isolated (Uni- (Multi- Impedance | Impedance Resonant
Issues Nentral grounding) | grounding) Grounding Grounding Grounding
Some Countries Italy, Japan, | Great USA, France, Northern
of Application Ireland. Britain Canada, Spain and Eastern
Russia, Auvstralia, Europe,
Peru, Spain Latin Cluna, Israel
America

Permissible

Phase-phase

Phase-phase

Phase-phase

Phase-phase

Phase-phase

Phase-phase

Load Connection (3 wires) and phase-

and phase- ground

neutral (4

wires)
Required Phase-phase | Phase- Phase- Phase- Phase-phase | Phase-phase
Insulation Level neutral neutral neutral
Limitation of Bad Good Good Good Good (R- Average
Transient grounding).
Overvoltages Average (L-

grounding)

Possible Not always No No No Not always Almost
Operation With always
a Ground Fault
Self- Not always No No No Not always Almost
Extinguishing of always
Ground Faults
Human Safety Average Good Bad Good Average Good
Equipment Low High High High Low Lowest
Thermal Stress
Interference Average High High High Low Lowest
With
Communication
Lines
Ground Fault Average Good Bad Good Average Average

Protection
Sensitivity
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DIgEl/infa - Shorv-circust calculated at Line lise 13
DIgdi/info - Shert-cisculn calculetion ready!

| Smars-Clrcult Calculation according o JECE03CH 2«Fhase Short~Circult / Wax. Shost~Cireuit Curcenca |
| Asynchroooas Motors | Grid Idencification | Sharc-Circuit Durstion |
| Alvaye Considered | Autoxatic | Break Tize 0,800 |
| | | Faul: Cleering Tixe (Ith) 1,005 |
| | Conductor Tempersture | e=Volzage Facter |
| | Cser Deficed Ho | Usez Defined No |
| 1 | I
| Yault Distance from Terminal 1t «ss & Model\Network Daca\GridiS1\ES 1 hbaclute B |
| Line: \koatas\E-bua\Fecwork Model\letwork Data\Gridiline 13 Relazive 5C, 008 |
| Grid: Grid | System Stage: Srid |
| .V, Voltage [ se” Ik i e so EFF |
| V] vy [degi Factor MVA] (A} [deg) fkh] {ea] [4VA) =
|Fanlt Locatvion: |
| line 13 A 95,2% 0,76 1,10 0,00 0,00 0,00 0,00 0,00 0,00 1,00 |
| B 47,83 «173, 4 513,7¢ 5,93 -177,53 15,50 5,83 513,78 0,00 |
| c 47,8 173U 513,%¢ 5,83 1,47 15,50 5,3 513,78 e,00 |
a2 -~ _ o -

Koo h31) ®U] Ydg) 6 Fdulslipdateory o s U
| Pault Distance from Tersusel 1t ses k Model\Detwork Deta\GsidiS1\88 3 Absclute 35,00 = |
| Lime: A\ e \S-baal Model) k Data'Grid\Line 13 Bwlscive 20,00 % |
| Goid: Gzid | Syate= Stege: Grid |
| za. V. Volzage o L ¢ of ip io o EEF |
| v () (2eg] Factor (¥VA) (£ (3e9] (kr) (x&] (L I=1 |
1Fauls Loocation: |
| Lime 13 45,25 1,%0 0,00 6,00 0,00 ©,00 0,00 0,00 1,00 |
1 n 67,63 a3, 7e 5,83 177,53 13,30 2,93 213,78 0,00 |
' c 47,62 513,70 5,33 ER L 15,50 5,9 213,70 9,00 |
Ibetvesn: |
i5n L /Statice 130,00 98,33 0,78 |
1 49,43 -166,76 |
' 48,19 167,99 '
| |
| Lige 13 Szatiocn 3 a ©,08 0,00 2.5 |
| B 82,79 0,61 1,91 |
' c 2,85 0,61 -173,09 |
1 |
| Rime 12 fzazion 3 A 0,85 0,01 6, 64 |
| s 189,85 4,27 -175, 06 |
1 c 3ez,20 4,36 3,03 |
' |
I Liee 16 Stavien € A 0,12 0,00 3,43 |
' = 100,16 1,3¢ 2,23 '
| 100,27 1,36 -177,17 ]
' |
| 2*Minding Tramsfozmss Station v A t,03 0,01 «174,%¢ |
' =5 216,72 2,%0 3,33 |
| c 218,70 2,49 -170,48 |
1 |
fand: |
e o2 /Stacice 150,06 95,35 0,73 |
1 47,32 -174,24 |
| 47,70 178,72 |
1 |
o-
| Srid: Gzia | Syatam Jtage: Grid |
' £=<a.V, Volzage o= sk~ Ie* ip o £ EEF |
' (v ey ideg] ractes (MVAY (XA]  (deg] [eR) 1e&] neca) =1
I Ldme 13 gsation § a 0,85 0,01 -174,32 |
| s 144,18 1,68 ~176,15 |
' c 142,03 1,67 s, e |
' '
| Lime 34 Station 4 A 0,88 0,01 5, 68 |
| s 144,12 1,6¢ 3,88 |
' c 143,03 1,67 176,14 |
' |
e e e e e e e e e e TS—— IO csssssssssens

Ao o h 820 BU; Ydbd)besReult Location With Feeders.
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| 0=-1-2 Geguence Volteges E Tknw 0-1-7 Seguenoce Curreccts |
| Saort Cirouis Lecatiom i) {deq) 1 | e [ | [ LS
| Line 12 UL .63 0,7& B 0,006 0,000 G,00 T4 3,435 83,47 |
| n 47,83 0,7¢ B 513,778 5,95 2,47 12 3,425 87,63 |
! uc 0,00 0,00 c 513,778 5,333 -177,33 310 0,000 c,00 1
| Grid: Gria Gyaten Jtage: Grad | I Anmex: /3 1
| red. V. lLine to Groumd Voltages O«1-3 Segueancs Voltages =" Cuszents 0-1-2 Sequence Corcemtsz |
| 1wy [Lad) [deg] ey {dng] (VR ) [deg] (e8] (deg] |
| Valuss et Ctaesvatico Locatics ]
| BHC on Line) Line 13 |
| A 93,35 o,7e ut 47,83 0,76 1
[ n 47,83 78,3 va 47,63 0.76 1
I [ AV.63 1782 o 0,00 0.00 }
| |
| 1
| Values 1 Buses suay |
| m 1 Substazion : Gsation 1 |
| 180,00 A 95,25 0,78 133 $3.79 8,39 |
| B 49,43 -164,76 vl 41,47 1,29 1
| [ 4n, L0 1675 oo 0,00 0,00 1
| |
| Cu 1 /lne Line 13 Terminal L A c,063 0,001 11 0,352 21,83 |
| i Stazton 2 » 53,781 0,639 12 0,352 -e8,03
I c §2,85% 0,€10 s$e10 0,000 a,00 |
| b 1 /lsm Iine 13 Terzinal 1 b 0,251 0,010 28 2,481 27,08 |
| te 3 Staston 3 » 363,651 ‘360 12 2,462 si,02
| c 3&8, 202 4,288 310 0,000 0,00 |
| o 1 /inm Line 1€ Termizal & A 0,117 0,001 1 0, e82 22,77 |
| to : Ftezton € » 100,188 1,464 13 0,660 -7, |
I ¢ 106,272 1,168 3+10 0,000 e, 00 1
| Cab 1 /T2 I-Wizding Trensfcrmmr NV-Side a 1,222 0,012 I 1,441 21,7¢ |
| ta 3 Stazion 7 » 216,732 2,502 I3 1,442 -, 71 |
| c 215,63¢ 2,491 178,49 310 0,000 o000
| a8 3 Subststion : Scetiom I 1
[ 150,08 A 95,35 0,758 ut 30,04 0, &8 1
I 8 47,8 17624 e 45,21 0,83 [}
| c 47,79 178,73 o o,c0 0,00 |
| |
| Cin_t sloe Line 13 Yersinal ) A 0,851 0,010 ~-174,32 83 0,965 ~8€,48 |
| tz : Station ) s 164,120 1,683 -17€,33 12 0,904 84,33 |
| C 145,008 1,675 3,06 3*10 0,000 ¢, 00 |
I Quo i /loe Line 3¢ Tersinal L “ @, 851 9,030 5,68 11 0,964 43,656
| tz : Sctazton 4 -1 144,18 1,888 3,23 12 0,266 -23,23 |
| c 145,038 1,676 176,34 310 0,000 2,00 |
- - o -
Koo h383 BU) Ydg) e ClrentsiValtgges s U

| 0-1-3 Seqgasnce Volzages o Thkan 0-1-2 Segaence Curzenmts |

| Short Circuiz Location 1%v] [G=9] [*VR) [*A3 {deg] [kA) fdeg]

| Lise 13 os 47,63 0,76 A 0,000 0,000 0,00 I 5,428 92,47

| 0 4T, e, s 13,798 5,038 2,47 12 8,425 87,53

| o0 0,00 G,00 [ 333,772 5.5 -177,93 310 9,000 o,00 1

2 R A o R R R B ..

| Gerid: Grid Syatem Stagw: Grid ] | Amsmex: i3 ]

| Values at Opesrvasion Locatice !

| 38C on line: Lise 13 sed, V. 150,00 W ]

| Wolteges WV [deg] & 98,28 0,7 A-8 142,08 5,7 m 47,82 e, 16 '

| n 47,63 -178.34 s-C 0,00 @,00 n 7.6 0,76 ]

| c 47,63 17, cC-a 142,08 175,28 e 0,00 e, 00 '

| 1

| ]

| Valaws 1 Buses wway ]

| 881 Substesion 1 Svatiom 1 red, Voo 150,00 &V 1

| Voltages [KV] [deg] A 95,25 0,78 A-B 143,91 £,03 UL 53,79 2,39 '

] a 49,43 166,76 8«C 21,38 -42,63 u2 41,8 t,29 ]

! < a3 167,30 cC-A 142,04 176,49 b L) 9,00 0,00 ]

| ]

| Cupc L /1o Line 12 Terzinal L '

| '

| Currents [KR] [deg] X a,061 2,58 A-B 0,609 -178,00 n 0,352 91,85 ]

| n 0,610 1.1 a-c 3,230 L0 12 0,382 -22,03 '

I < 2,610 170,02 S-A 2,611 -172,09 J*re 0,000 e, 00 ]

| Isp.I {Ohm] [a=g] A 134040,32f -1,723 A-E 236,387 -17¢,88 Rl 2,400 O X1 5,000 Ohm ]

| B £1,084 ~165,€6 B~C 17,524 84,54 o 1,200 Ohm X0 15,000 Ohm ]

| < 7,056 -13,92 C«x 233,457 -5, 42 ko ©, 667 0,00C dsg ]

| ]

| Cub. I /loe Line 13 Terminel 1 !

| ]

| Currenta [kR] [deg! X ¢,010 5,€2 A=~B 4,278 1,95 n 2,461 -87,95 '

| -} 4,268 ~178, 06 8-C 2,527 «172,07 1 2,462 9,82 '

| < 4,259 1.8 C-A 4,24 1,92 30 0,000 2,00 ]

I Irp.2 (Ohm] [deg] A 9657,551 -4, % A-B 3,632 3,03 Rl 2,393 O X1 4,932 Ohm 1

I 3 11,500 11,3 BE-C 2,507 85,44 Ao 1,137 Umm X0 14,994 Oh= ]

| c 11,515 166,06 C « A 23,578 174,57 k0 0,667 phikd 0,000 deg '

| ]

| Cab_1 lioe Line 10 Termical 1§ ]

! 1

| Currenta jkA] [deg] A c,001 3,43 A-3 1,158 -177,17 I1 0,662 52,77 ]

| B 1,15¢ 2,88 8-C 2,314 2,83 2 0,662 -~87,11 ]

| € 1,158 177,47 C«R 1,159 -177,1% 310 0,000 0,00 ]

| Isp.7  (Oh=] |deg] A TOGL,TI4  -3,60 A-D 134,383 17,00 " 0,500 Thm X1 3,000 Ohm L)

| 5 42,733 163,32 B-C 320 RO 1,500 Tmm X0 15,000 Ohm '

| c 41,617 -14,%4 c-3 123,084 k0 2,687 phixd 0,000 deg '

| ]

- - o, ~ |
Koo h38%) BU) Ydg) e Protecfiod(@/@). 2o U
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System Stage: €rid | | Anmex: /3
| Cab 1 fIz2 2-Finding Transformer (7-1) H/-Sidgs
I
| Currents [#3] [deg] A 0,012 -8 i3l 1,441 91,76
| B 2,502 B-C iz 1,442 -g8,71
| c 2,431 C—% +10 0,00¢ ¢,00
1 Ixp.l [Ohm) [deg] A  £012,307 1-3
1 B 18,751 B-C
| c 13,347 =&
|
|
| BB 3 Substation : Staticn 3 rd. V. 150,00 W
| TVeoltages [&¥] [degl & 95,25 0,75 &—-B 143,08 2,43 13 50,04 0,62
| B 47,32 -174,24 B-C 8,37 -34,71 oz 45,21 @,83
1 C 47,70 175,72 c-2 142,83 179,07 3*30 0,00 ¢,00
|
| Cip 1l /[Ine Lime 13 Terminzal 3
|
| Currents [X2] [deg] R A-B It 0,384 -2g,44
| B B-C iz 2,9¢& 94,15
| c c-3 310 1, a,09
| Izp.Z [Cbm] [degi R -8B BRI 9, dhm X1 4,932 Cikm
1 B 8-C EO 1, Cm X0 14,934 Chm
1 c -2 0 2, phik® -0,000 deg
|
| Cab 1 /[Ims Lin= 34 Terminal i
|
| Currents [¥2] [deg] A 2,010 A-3B -17¢,16 2,984 83,56
| B 1,865 B-C 3,85 0,964 -85,55
| < 1,675 c-z2 -17§,13 0,00¢ G,00
1 Ixp.l [Okm] [deg] A 997,322 A-B 178,33 0,40¢ CGm X1 4,504 Chm
1 B 28,780 B-C -34,38 RO 1,20¢ Ohm X0 13,512 Cim
| c 22,435 c-2 -4,85 fad) 9,887 phixl 0,002 deg
|
- o o -
Koo h8 ®U} Ydg) e Protecfion (@/3). 209 U
| St | Pager |
Iype Volzage o~ Busbax Sk Ix* ip I» 1k Ich |
[ IkV]  factor (MVA/MA] 1eh/ kA |kA/ KR 1AL Lka| i%AL |
| Synchronoue Machin Sym Steticn /BB 7 1,03 WA 0,18 & 0,00 ¥k I
| Synchronous Machin Sym Statico &/BB 2 2,65 VA 0,11 A 0,00 kA I
| Exzernel Grid Xnet Stacice (/BB 4 1,62 MVA 0,02 kx 0,00 XA |
| Line 232 Lne Stacien 1/BB 1 0,06 MVR 0,00 kx 0,00 k& }
[} Seatice 2/BB 2 0,08 MVA 0,00 ki 0,00 kA |
| Line 13 Loe Statica 1/88 1 0,85 MVA 0,01 kA 0,00 k& |
| Steticc I/BB 3 0,83 MVR 0,01 A 0,00 kA |
Line 10 Loe Ftatics 1/88 1 0,13 MR 0,00 ¥A 0,00 ki |
Statlion 6/BB 6 2,12 MVR 0,00 XA 0,00 ki |
Line 36 Lae Station 2/BB 2 0,06 MVA 0,00 k& 0,00 & |
Stactlon 6/BB 6 0,08 MVA 0,00 ¥& 0,00 kx |
Line 34 Lae Scacice S/BB 3 0,85 MVA 0,01 kA 0,00 kA |
Statice 4/88 4 0,85 MVA 0,01 kA 0,00 KA |
| Line o4 Lne Statica 4/08 ¢ 0,83 WVA 0,01 A 0,00 ki |
I Itaticn 5700 % 2,03 MVA 7,01 W 0,0C WA |
I Lin= 6% Lae Staticn 6/BB € 0,83 MVA 0,01 WA 0,00 k& |
I Statica S/BB S 0,83 MVR 0,01 W& 0,00 K& |
| 2-Wisding Tranafor Tx2 Statice 6/BB 6 0,65 MVA 0,01 W& 0,00 k& |
' Sratice £/BB & 0,65 MVA 0,11 k& 0,00 k& |
| 2-Wisding Tranafor T3 Statice 1/B8 3 1,03 MVA 0,00 kA 0,00 kA |
[ Statico T/BS 7 3,03 WA 0,12 ¥A 0,00 k& |
- - o o -
Kooahs BU) Ydg) ¢ EddeHemhens 295 U

U
j Ucgoei saaxldd
s9aUieg.

“g UUay RelatpU

~ 0

UU axsalb
aUs Uegd

Gy haegd

’

e g

lisUouU,0E  UpB¥Wsesegse UL

u 4
aUsUsgy) oagi

80

l



TAO) s)2iBAN¢gFEg ¢BJI

s B UDIGSBK ENF BGQWERFACTORY

2.7
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Uys GgGaUgt 3 "~ eU0UGaUd (daUaUjesfhess,
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U o ¥ Newevices -> RelayModels: & .
N GARPIAY GLOY v MBS A ME DAL |
':“_E::‘,. a o0 ;-.a'.e' Ve HGXafll X i ur Ll A
S, —e=sI=
le -~ Tan
I - S HPeEd
e o L e -
Tal—] = tasate
.H{ i »
(-
Ul o] E=

Kosohs8mM gs’

cdyUdqid dolsUjasheeg.

I Out of Service

“Ralny Model - Grid\s S\ACub_1\Relay Madel.fimReiay * % 5%
Cument/Voltage Transformer Name [Relay Model Cancel I
Max./Min. Fault Currerts Relay Type - |=] 3
Dmzcrption » Application [ Main Protection -] Davioe Number [2——:,‘:] —LO'Y'-" : "' l

Looation

Reference :] :_]

Dusbar = | Gnavsann 3
Branch = | Gndi\Lne 34

2l

Kooahs%) ®U;Ydgye U’

Net Elemerts
el Im” Sta” Ir

i et

|

B

UsUj; oUGaUgd

dqaUsaU; e3fheag
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g "~ Upvydgye U UzU;oU0GaUfaUagUdaUsh), 8affcblged oaU

A oUGsaY UtUUeeysU.
A z0OUUGecdeUUsGUed ¢YUdd
A zyo9GUes oaUs Ua¥YecoslUs

i Rulay Model - Grid\S3\2\Cub_1\R351(34).EimRelay. ﬁ

e

Basic Data Curert/Voltage Transformer Settings
— CT Pramary 800, A CT Secondary 5 A
Curment s Troost
LYORBOOIFACMONITSE VT Prmaty 150000, V VT Secondary 110. v U Cancel I

Max./Min. Fault Currerts

Daacnption

AKosoh3x BU,Ydgye U UasUjoU

|_w
ok |

Contents ]

aUd deaUsUjeszfheasg (zUUUGede UL

= = = e

Relay Model - Grid\S3\2\Culy_1\R351(34) ElmRelay o 12—
Basic Data | E)K —
Cument/Voltage Transfomer Mirn. Phaze Fault Curent lO‘I A U Lty Coancel '
Mesc AN il G as Max. Phase Fault Cument l':';&f A Cormerts ]
Description ettt et

Min Earth Fault Cumernt [0.007 leA I i J
Max. Eanh Faul Cumert ITB—' kA |

Calculste Max Fault Curerts l

Shen Cireut Command "_ l - an\Study Case \Short Circun Calculation

Aoohdatl Uy Ydgye U UsUjoUGaUd deaUsUjeshesg (zyosGUs [/

Uds oaUjUyaU ¢zUUUGcdeUUsaUed ¢évyOGdd/ AUi eOUasdeée

O0UGedeUUs UL 3 "6g UjeideitieUasi 3 Uss daUaUjeshe
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;j Ui eU GlGYaceUUsde 2a3U0Us @ g seacosliehd Uxs eUo
GyGalds odd

¢ aUjUyaU bUGso13 UUUeeys¥ys Uesg delUaUjeshecg U
A ¢ds 83ceUtaU Usg daUsaUjesfheag.

A ¢es3 Ui 6 Usg doalUoaUjesfhesg.

A ¢e Ualted Udd UGUyecoed Usg

A ¢des Uysdeh Uxs GglGalUgit s "e8g G6jJdiosee 856i3UUs.
A ¢ds Us edU0GaU Usg.

A 03U " Upvydgye ~ adlesUnylc Us gh a0 gliileoUaUUs @ daU

byjeoaloseysasag 3U UsUay3zegel y3U [Ee ¢cqgoabydpedhde
GUssY U RehygTyped soolso el scUa y 0 ¢ §etetiGlobal Byped)& .o 26 0 e ¢
EUd GgsyecUsU, ~ Uy e glisslyeolllithsU gU o o UBFIUSE®BSALdea Wb Uy 6 3
150v.

Relay Model - Grid\S18ACub_1\Relay Model.EimRelay = [ S|
Cumrert/Voltage Transformer | Name [Ralay Model Cancel |
Max /Miry. Fault Currerits Relay Type [l =] . zer\SEL 351\SEL 351-6A-150V

e e MO PRSI RE e — Contents
Desoription Application Ian Protection -~ Device Number l‘ _i] P vw"*]
Looation
Referance 'I nd l
Busbar = | Grd\s14\88 14
Branch = | Grd\Line 1314

I Out of Servioe

Slot Definttion
Net Elemerts
Rel* Elm* Sta*, int Ref
> -
CoraCt
A4S
Meas | Measl)-|
Maan Duolin Maas Daltn
Meas Neutral | Meas Neutral |
Maasureamant Seq Measurement Seq
Mean Frea Maas Freq
Sel Dir Sel Dir | -
<l l ’F_J
Slot Update I Create C1 I Create V1 ]

Ao fh3Wl 2K 03Uy oU0 a USEH 361580508 3 heag

U0y Uds U secoe Usg doaUsaUjeshesg “~e6g dU o6y
U0UGede UUsVUTée ¢ I@VY®dE dg UUs G Cred UBgUgédde Ug 63 heaog

sU Ues zUUUGecdedido dEwo Yiattg)€Td d ¢c FUes Us UligheUs
Uy ¥dgye U sayoesgel Uss Ui 6 Uesg ¢ EHIUBADe UUs 4 (
G0d 0gNewPhpdiTypee é. FEUs o Ubswdgjoemse aye3 as8jasaegel
Usg 3 vyUUie3Usd o Usamfieeeg Uaid g U Penehizy@apgc i Ud U
¢cSecondaryfap®, Us UaGUesscU.
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Current Transformer - Grid\S18A2\Cub_1\Current Transformer.StaCt l “? |“
m Name lCurmul Transformer 79}(7
Additional Data Type l_"‘!__‘"J Cancel |
Deaciiption I Out of Service
Cubicle |
Location
Busbar =+ | Grd\s14\88 14
Branch = | Grid\Line 13-14
Onertation I -» Branch ‘_v__]
Prnmary Secondary
[ =] [ =
_5:' I Connection l Y'E]
|
Ratio 1AZ1A Complete Ratio 1A/1A
No. Phases IJ -I Phase Rotation Iab-c vl

Koohd2Xl ®U; Ydgy s

€CT.U3Uj; oUGal

[ Current Transformer Type - Equipment Type Librany\Current Transformer Type.TypCt . ? x|
Name |Current Transformer Type OK |
e T Primary Taps Secondary Taps Cancel
Description A A
»>1 L -
< I»]—v' < |>];'
) Koohdad) Byostehd J UieUUesd ~J¥vUUiesUsd oUs a0gU0; O
7UU6 UsUstUesscal o9s5U Vie 7U0VEG étettMTE e P &S dd ¢
UsUtgheUse "UyY¥dgye U sayoegeU Uess Ui 6 Usg
Us o 6 3t sasUsc 0 UdNewi Ryajegtdypes 8. ¢ FUs oaUs3a6i jJosce U} Yc
syjaseagelU Uds UYUddvoltielhyd 3° j UrRienedaptl s FU&® ~ Uy Ydgy e
U UsUjoUGaUdg Uesg z700U0UGecdeUUstUe ¢YUdudit 6j asage
G 0ds3 U Sexendapfap ¢
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[ Voltage Transformer - Gr;’\s 1A2\Cub_1\Voltage Transformer.Stave * IM
Name |Valtage Transformer OK I
Addttional Data Type (] =] Cancel |
Description 7 Ou of Service
Location vj » ] .
Location
Busbar _'_0__] Grd\S14\2
Branch :j Grd\Line 13-14
[ Primary
Tap [, vy
Connection YN -~
Secondary
Type =]
Tap |1' 'IV (L)
Connection IYN—:I
Ratio: 1AV
Additionasl Secondary Windings I

Koohdaat) Uy Ydgye QT.UzU)oUGaUd

[ Voltage Transformer Type - Equipment Type Library\Voltage Transformer Type TypVt [ -]
Narme [_ox |
Tranaformer Data Model Type | Cancel l
Additional CVT Data * ldeal Voltage Transformer

" Volkmge Transformer

Description 7 Capacitive Voltage Transformer

Rated Output |o: VA

Primary Taps (L-L)
Vv

Koohdasy Bystehd Uvadd ~,vUUiesUsd.

jeeasi dyd, ~UpUegU0U;e6 6896ieU aUUYaadalU UU GUessac
by alaae 3 UUs SlatDednttione a delyrell v¢ e y) 6d Uesg ~ Uy Udi jeg o Uc
Used aU0UUdoey ald:

A 70U} dUs o ¥RetMBaswed Ua U (

A FUgscUaU g Uy y3sUUReIg. UsUy sUaesg 6y haeg(*
A EUsscUaU g Uy y3U0UREH).aUe goat 3 6} aeg(*
A EUsscUaU o UWhgstldna UsahUqUUJ

A EUesscUaU gd yh WURRHL). = Us

A EUsscUaU (RegFeqy Hh Uq UUJ

A seo9aY (fReElogdp)la U
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FUd GgsyeUsU "~ UjegloesyseslUUs UU "Up¥yYdg, U 0O UsU,
OuylGsae, dU tedUa wyeGUGd GU0U GUsscUaU g  U) y3UL
"1 e 0UPO@UU deaUsaUysa¥Y aUs bsesedeUssay¥Y UasalgU.
SEl.Oiracticank Sinment - SAd\SHACYEINRIL MRS Digfaie i Lol )
Negative sequence Typ= :I . UbraryS\SEL 351\SEL 351.5A-150V\Sal Dir cm_l
Phase PR hbos
Ground Ground directional element priorty [via ~|
Description Lavel 1 direction | F -~ Lavel 2 direction | F ~|
Leval 3 direction rF z] Laval 4 direction 'F vl
Loss Of Potential enable setting [\71_;]

- o

Koohdt) BU, Ydgy e U UsUjoUBaUd GUesscUasg aUUUgdgs U

[ Under-/Overvoltage - Grid\SA\I\Cub_1\R351(43\59P1,RelUlim
. " 3 it i h ’ S

m IEC Symbol, Us ANS| Symbol. 55 ok |
g Voltage (3ph)

Function OvervoltageMeassurs Type

Description Cancel
Name |59P1
Type | ... pe Libran\SEL 351\SEL 351-5A-150V\59P1 Relay
[V Out of Service
] Pickup Voltage [(5000 = secV  1pu 225000, pn.V
Total Time 0028

Koohdan) ®U);Ydgye U0 UsU)joUGaUd GUesscUasg g yy 0U0GdJ

Measurement - Grid\S4\1\Cub_1\R351(43)\MeasU-LReiMeasure
- ——— ra — =

e =

Description Type :] ... Library\SEL 351\SEL 351-5A-150V\Meas -1
Nominal Current l -~ I A
” Nominal Voitage ! I v

adif

e00; qUoosei aGUgscU

Co
W
e
“—
(&)
Ce
o
o
Cc
[(oX

Koohdad8) Uy Ydgye 0O

[Frequency - Grid\S4\1\Cub_1\R351(43)\81D1.RelFrg [ ]

Descnption Name [m Cancel |

Type :] ... pe Librany\SEL 351\SEL 351-5A-150V\B1D1

Relay
¥ Out of Service
Settings
Frequency [a6z1 = Hz

Time Delay |1 00.00 -‘8 ayclea

Kooahdd) BU;Ydgye U UsUpoUGalUd GUesseclUasg GgeshUd
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Logic/DIP - Grid\s4\1\cub_1\R351(’43)\Log‘i'c.neaLog§i}’- - -

EE - ©F

el

Logic Type :] ... pe Librany\SEL 351\SEL 351-5A-150VLogic
DIP Settings I~ Out of Service
ﬂ Description Tripping Signals  [OUT1,0UT2,0UT3,0UT4.0UT50UT! v |
Circuit-Breaker:
Open Out of Service
StaCubic™,StaSwitch™, EmCoup™ :
»1 (] -

| y | s -

a4

Koohs® BU,Ydgse U UsUjoUGaUd GUesclUaeg ocosoe.

Instantaneous Overcurrent - Grid\S4\1\Cub_1\R351(43)\50PP1.Relloc

B
IEC Symbol:  I>> ANS| Symbol: 50
Tripping T Measure Type: Phase Cument (3ph)
ripping Times
Cancel
Blocki Name | —l
locking
} — Rel
M oo Type | .. Library\SEL 351\SEL 351-5A-150V\50PP 1 ay |
[V Out of Service
Tripping Direction IExtemal vl
Pickup Cumrent 530 5: sec. A 0.06pu. 72, pri.A
: Total Time 0.02s
Koohs BU,Ydgye U UaUyoUtaUd GUesscUacsg g Uyya0UGdd

r — — }
Time Overcurrent - griw\Cub_l\RS&A&SIP.Reﬁoc el S S By
IEC Symbol: it ANSI Symbol: 51
Tripping Times Measure Type: Phase Curmrent (3ph) —
Blocking Hame [ﬁ
O Type l' ... pe Librany\SEL 351\SEL 351-5A-150\\51P Relay I
I Out of Service Calculate |
Tripping Direction m
Characteristic IC1 - |EC Class A (Standard Inverse) _'_|
Current Setting a0 HsecA 076pu.  912.piA
' Time Dial .10 =
3 u
“ = ——

Kooahs2 BU;Ydgre U UsUjoUGaUd GUessclasg g'rl‘_’J;yaUUﬁqg

[e¢]
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g ~Upvydgye U 0UxU0,0y3Ediddd digUeddsdl®aidlg hieg ) h3ag

g¢d cUjUaUd)yostUsoae aUsg i ad.
¢d Ji deoslfckpupdi e UUcd
¢d } i TimesDial

> >

U aUd g Uyys3U0U0UGdd Ueg usaUi @
‘ U hiedaUs ) 3@y s Olatidd U Usid)s o C
dd oUs Gge3hUdUUd yeegs UUdUa UaUfd
Uds oUeai UUyd Ussesahodtd Udd aUsUsgjoaUd C
s5Uo} YeeUUU U secossed Gga3UjoUBaUd. zUUY Uds
UU0Uy¥e U 0U3za eubidesoUsystd I UUe ¢ U3 cAdd tddTineay o6 ge U
Overcurrenflote .

3
%

Q w Co
J‘C(.{
C2 o
Co @, @

d J
I G
y /! U

,

C(\< Co ®

T Cc @ @ ]
()

Koohs) ZUe i alUd dolUoaUjeshexys tUooalUicsgg 8 sgol 3.

o

7OUUY Ud use¥Yy;alUsU UsUyaUldd bjUcgeagoeoareyYUrxs, 0
“"UyeglsaY¥YeealUUs 85 oaUe ialUd aUsUsgjoalUd Urs dao!
daUsaU;e3hesad, oaUdid aUs 6 6} A3ed aUsUsgyoaldg U
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2.8  DPL ScriptLanguage
281 KAsGUoroe

¢ DIgSILENT ProgrammingLanguage(DPL) ~ U} yeUs Ud ug3UURUQUU U
GoUj oU0 s RowerRadioty BRllc ) s GGy Us:

A K3 Uegoeyedd .

A ¢de3 8390eh aUs Ud ejpedd 0U0UbaqUL 3 U Uess ¢

A 03U Ugyoesoalse ~ U syiredas st Biedle yawvs Ualis itds 4 f G
UsUsaUaeUs U.

A zUddeUUsoayd GgaUjyUetUsd aUs yUsselUd g eyegla:

¢DPLU alGdd uUas3Us Uds lgs3Uydhaeg@lis aie0dgG) edgag) Bd
UsUeceayd 65 6 6ald uU3 PogérBagtmysags &g lbgialtisslUd 3 U
6y dioseas 6oaddei 3 099U Uds Us¥Yegild Usali¥vys daUsaUy

bUaUstUs 6adlid aUsUsgyoald tsoalUi vs.

ANi deosld eydys “~j3eldUUGaUd.

] 3Yagld UgaUydUsUd tlsaUi ¥vs3.

Uy UoeUUs 6adlid “"eoeat3 GU3U) ayMSExgelcgoagoaave YU-
A3Us oslehd daUoaUjesherys ~68g UsUoUayeslUUs oaUU
6y hseg aUsUesgyoalUd Uesgd.

>y > D
Co

o

282 peee esUdDBBB Usaed GU

¢ bUGosoe UeelRPLeEgg s Vel G Uds A

Input Parameters DPL Intermal Variables
Rasylts
Extemnal OhJectS e —_—
! Parameters
General Selection Internal Objects
Sub1
ComLDF Sub2 SetFilt
— Sub3
Database

Koohs4 mesee UBRIsaed GU
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¢ Us Plwe CombDpe Uas3Us Us o U3 UysaipthZ gl lierddeU alies YHid § 4
'U;Usyu;egg e OUUbadqUyd aUs U3 UsoaUacelUsU a0
3 0

aUs Ua¥yYoUs U gUUeylteUmPle ¢) ODodslsegasillsesU U

A YyealUdeysleysas Uy YeUOUy 6 o.

A jJ3UsaU0UaelUsU U y3U e€6360) Usesesoaf UoaYoy UeeU.
A jsUs8B U h Uds byad ulleeysy¥s

A FiszsalU U fh (GUsscUaU © Us3UsalUacl3U

ZUds GgsyeUsU 6s Ualletises "6g y¥eegs3 6}s0dUa aU
Uds cjyeld GgsUjUetUxys e Yoovrs PowerFdctoy § gdsacosl
99U " UyvuUeoged Ucomdime.gito UUY Uds UsYy alUsU

g 8a60290¢ctL 3 by atalUUUSs G0 U seeoss3rvsalU eU Uds
eU0OUbsgayd GU jgdeatUsd, “~ Uy UeyUjegd © U egUUayl

283 pdescg) scapy Us [ d

GaU 3U Ude o asenppleatlBly el syssylb 6 g2eU "Ussg UbsjacsiBaaliilblbs ¢l
aUsUy90e o3 Uegee UjyoUalUavys, UaUU UcBéUsgxsmsatisa
b) adoe UlDbtaMatatee o Us U’ sDPy Goenmandindiiee® ¢

284 By oalehdsthsafpdgy 0

gU U 9aUoey3lU UsUsoaUaeU3U UlkcripptlcetidaeaPidéae8s cbdE
anhsCEbaeealSe;lectlore FUds Ujee UgUR UasUs YuUsas oaUs
jeaUseyszeg 3U 8jalegelU UgUR Ue Gis3sae UsUsals

o

A posUay2630U0Ud y3U e " Uyps0ahUU0; U0 GUesscUaU U K
GUsa oase olUdefitkd &= PpOLCanthidnSedle © f Ue eUsgi .
A psUayo63UUd y3U e - Upaavarfpges Ua’ﬁ:&JaB:BldlﬂJ@ Uglsd &

o

U’ 9 oy o cBefihtt®->UBPLCommandSeé ¢ U " Ues e Usagi .

90




TAO) S| 2iBA¢E¢ ¢BJI s B IDIGSRENT BOWERFACTORY

285 KA Uz Uy oUstriptU Us fh d

DPL Command - DPLscriptl.ComDpl ™ NS W . W AT e w [ 2 s
Name B [ Bxwcue_]
Advanced Options Genersl Selection :l .:I s J
Sanpt Input parameters: == i 1=
Deseription Type Name Value Unit Deactiption Cancel ]
Varsion » | - Save I
Check
Contenta I
vl
4l D T
Extemal Objecta
object Description
-
-
| »
UL ———

Aoohs) BU) Ydgy e Gcrigha Uy oUGaUd

g ~Upvydgy e Usdtliptll) o OtalglWs " A

A docGeneralSelecto” 6 g U 8 UUaUa Us @i s3sae Uxs UsUsaUsce
GU3 UaGeuwripe y G U GUs

A ¢doeatUU Uxs " Uj fGéwg) €3 sPsliffleg U UsaY¥YazaegeU U(q
OUavUU) s01 3 ceétpbadUt 3 Usg

A ¢dalUU UzvUU) s 9183y Ussy (Hallosttast yekbalsa Uleipyoela d Ues g
G0gooaUoajseysU UsUsoalUacelUsU U Uds ejyead dAyUgilrt :

~ o

y
A ¢UU;s0c@ontehtely gg Ue Uy osycesUUs hHaU AHOGU e 646
U

"fHsclipg H vyd o09U “Uj¥yYuUsoeU GisealU UsUsalUscya
script
A ¢daUj Usgrit " e g e 64 6ielU 30 o2)3Y¥ysegeU Us3s ot lisaU

286 Ko Uy aUtdiptUs f d

Uy eoUaeUseg 3 UsciptdBeywpigalpes @ Uy JW Used beeUUU:

1) BUUY¥eU utU3a easse GUe Gissee Uxs GUesscUavxs ~°
g UgbataManagee .

2) K" saybegsBcute DPL Scriptse

3) po UayoasgiptUs ggeadyasge U 30U UaUU&

4) Us UsUligheUse ~ Uy Ystrpy & 0% ¢ lxeding

o
RN

¥
a

co o

a
a
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o EEEE———E—
IR e o De G O Y e
I LRE VY . a S BB s DAv»
T - SRR S ATaREdxis e 2
= S e ¢ ~-lo C
" o o 1 \
e R - )
{ = -0=RI=
: e =N
¢ v -
—T-—-‘L> .—n.*!- -j-—‘-.r »
: : &%
¢ G0 6w
—— . b— x s
" : IPEPE
vare ' s TN
B i o [smed—L L Ad
Vo ' “
A S — oy o~ -
-
-
N
"
"
A
» A

2.8.7 Ei 3 UU s stripthstipy

HDPLcy dlisee 8sUa "~ Ujyheese GgaUUsaUew#h cAaslle oo
Ui eead GUes 9} Yysea, oaUUUsecqUe &UdaL Job&daddha
g3 UUR 3 ee diasfd.Usa Usafh de wyeoeerilbsl: G UU Usze

1By stehd zOUUbadU:L 3

¢DPLc) dqlisee 895U0Ua Usgd Usfhaesgdegd UGrUUyseasid Ui

A Int, 09U Usayy Usegd Ujysdeci d.

A Double 99U "~ jJUoegUUsocid Uysdesid 15 ydGavxs.

A String, 995U GUsy; ¥ U h Uy Usley Ud.

A Object, 295U U3z Ulaey ¥ RowWerFdaoys o Uae Us U Usg

A Set 995U Giseae UsUsoalUseysys.

¢ Gi3U0Usd 925U Ues @63steh Uxs eU0U0UbadqUL 3 "~ Ujegd

[ VvarDef] = [Type] varname , ¢é. , var name,;
[Type] = Int |Double | String | Object | Set
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0doea sUa GUUdUy yajy ¢ ils Usel UJjea 'de ~ aayd dial
O0d uU3 ¢ 6} 68iUs® esa U ¢Falpdp Uz U dly veegleUd o

(i yGpnardl 8edectiair) ¢
3UGy) O0Us ¥vd oUz3f UsUsoaUaceUsa.

set aShcLocs;

object plbj,
oTog;

int ierr,
faulttype,
iline,
iBus,
iTmp,
iCountShec,
iCountBus,
iLineLen;

=string aShc;

KoofhsM Byslehd ebPUbadUL 3 (U

21 3U0UdyaUsd aUs Usaiy YaUsgd

de Ggs3UUoaUsoMPleysdlliszd s Udyliegddhe 44
UUbadUe:

Variable = Expression;
Variable +=Expression;
Variable -= Expression;

dgloeoaY A Lh+aUp UG WAV G 695 Uszed UUaU0GU0Uyd o

A jjyesdedUsasa,*JU0a00Uyd
A ®dUdseayd Gg3Uj UetUsd.

a3 U2Wd bUlsayd UyosadedUmPhyd Gga3Uy UellUsd GU

Fgs Uy UeaUsgd bUj; a0y Ule
sin(x) ¢eaUesa
cos(x) FgsdeaUssa
tan(x) AGU Ueseysad
asin(x) ¢haesUhsaeg
acos(x) ¢hadgsdealssag
atan(x) ghae UGU Useys
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sinh(x) J Uy bsasoafh dea
cosh(x) 3 Uybesasah Ggsd
tanh(x) 3 Uy beasee UGU’
exp(x) KodUUsoe

In(x) Gglsahd 260Y] 9
log(x) seoY) ddgaedo
sqrt(x) g0U; Uorssoe |
sqr(x) @i 3Usd Uesg 2
pow (X,y) mi 3Ueg Uasg
abs(x) ] "hegUd Usce
min(x,y) KaYeolUdq Usen
max(x,y) zyos0U0d Usce
modulo(X,y) 3 hasoxs Usg
trunc(x) ] oy} Usae ey ad
frac(x) TaUleUUsah ey
round(x) FUjeoogas 6adl
ceil(x) 2903 hUUyed eUoUai
floor(x) zUoUeai UUyed €90y f

"Yas Ua)yd) 2de dUsoayd aU0UUdU, yd.

pi()
twopi() 2* 7
) e

3BidoaUd jeed "“je80)YeeUUasd

Bs UsfhoeegdUd Uz Usceyd PRLed 6j dlsee @8sci 3UUs

if ( [boolexpr] ) [statlist]

if ( [boolexpr] ) [statlist] else [statlist]

do [statlist] while ( [boolexpr] )

while ( [boolexpr] ) [statlist]

for ( statement ; [boolexpr] ; statement ) [statlist]

y eg

[boolexpr] = expression [boolcomp] expression
[boolcomp] - II<II I ll>ll | lI:lI I Il>=ll | ll>=ll | II<>II
[statlist] = statement | { statement [statlist] }

A s aye3 G6Jdiosee 896i3U0Us 85 Uszed UUaUGUy(d:

A z63UtsUaed WUettided
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Uit s e e a:fikhd «bf Wyidgnd B ndr. ofiedr of .
} U3 d fogithlexpression}
aShcloce = SEL.GetContente():

for (pImp=aShcLocs.First():; pTmp; pTmp=aShclocs.Hext()) {
pCb] = pTup:ob] id;

if (pChkj) {
iTmp = pChbj.IsNode():
if {(iTmp) {
iCountBus = iCountBus + 1; ! increase number of busbars
} else {
pTmp:obj id = NULL; ! rezet reference

‘AsahS&“J U} YUUsoeU st tiosaU U cyedd U UszUad Usoaai
U GgooalUosyseyszae Uy yuUsofad oiths UBUSI gepwllbd s€gd
by heed yecUs vd 0 " Udse eadldl eydiy Wai de gdoxma GUWap c

G
GUsscUars Ushd usaliacg.

A4Kk3Usayd Uslhlieg / Ushlueg

Bs UsUeseyd Usithlieg aUs Ushieg GgsaUyvyaGeszUUs ¥d

input(var, string);

output(string);
ZUds UsUsae Usihlieg 6 cjelUddvatts Odydllimeoe s U U
Ushtiseg o9 YGUs Ue oaUaeUse "6g yeegelU 6j3aaUs GUs

5y AabhUGd G0 ¥YaaU U3UsaUaeU3U

ZUADPL ¢ "6} 6i ¢ U 3 U Useasgdelicage U UeYlaey Ud e (

6y dioseas eoelaeagel y3U UsUsscimeUse Udd byadd uUlu

A ¢ “98 YeUlGd eydeuasd UaszUs 30U udeossrpyeoetdage U
Uaast d ~ UU. 3 CodtgnteU el cege g eUya¥ deg 4 6 gscript” Us Uy o U aUgd

A jjdises 8s13UU0d 0i 36U UsDPbollsc yes'vasy Uaas g3 U’
ioaUcUs) s U0Ua 6 cyealdd.

Ajjrdaoeses 891 3U00d Uds aalGUU UsyUU); 9013 UsUsal:

VN y )
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AY3s y3U UsUsoaUacU3ss Ud bYmdgihOlegseasesdasyPdali
e 84613 30 aUal0Ugi3 oaUs AHaUJ; ¥®elazdlUbexy Udggea d
"3 UoelUUs @6oelicgelU y3U bIECEPDi0oDeWeHUW Us B YW (1Bdgzx Ve y

Shciopt_mde=1,

ZUs GgooalUoeyseysze Uy YiUsowiptUdae Us) e Sisad) s @)@ s all
"eg UasUs Ue by UcgoeioddasU.0 daddPaddeliealgad Uy
UsUsoaUseysaeag Udd byldd utlieeysyrs UasUs:

ObjectName:ParameterName;

shc:RE=RE; |
she:Xf=Xf;
shc:iopt_mde= 1;
shc:iopt_shc ='3psc':
shec:shecobj=shecloc;
she:ppro=distance;
shc.Execute ()
Koofhst BU, UsUU;6 6adid by Ucgscgpaatl eUUcd U Uds o6y ¢

FUs "~ Uy vYuUsoeU 63 as0008 (Yo ecwiXsd(d sUEtbatitielyUu d d ( |
60909) "68g G6jJduseas 69 UaUUslGUdalkes hOa, ilsed GUBags bl alke gt
dU "~ UoeUUB @addlUa Ues by Ucgoi seae,U  ofdde8eow
U AaUdstarke (9Us Uyoacsd Us kallaUUs Ue by Ucgoi oo

6fa2eld e£€5Ud g e)JegUasUd

O3 bcriptd PLe " 63 Ua 30U ~ Uyseripti B ¥3 Ba i¥a&dU Ucg UU a8  «
"38doegeysyd 6} 50000 strifteacé Yo BaBU8cg. 6} giyFalig
esUd g 63 egUasUd u GoUlGyy Us U H Uds eaeld Ush
SubroutineNameExecutg);

0
v

7TEg3U; UelUsd oUPLg 63 6gUasUd Udd

HDPL jelly) Us eUyosayd yUsoseUd uGgs Uy
UyadadUysd aU0Udosyald oaUs e 836i3 30
PowerFactory Bs oaUUdoey aUd UgUyd UasUs:

By UUfigayWg Uealiglosed” 63 8i 3 3 FGdoddebrzelsy

Baiga Uy UetUsd Bws UbgslpawissUdydoseces 25U ¢00Uba(
BaigsUj UeUsd Uxss gUsllissg b e3y selBUUbadqUyd Us UsaUs
BoUzs v UU gy Ut dtgosddasbeUdisdyd UaxyUU; say¥Y UsUs
PowerFactory R~ ¥dJjarailleoe U UsUseayd jeed Ge) Uasg a.

D v > >
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FUs " Uy hs 5d5Ufigglstddlao UUUNs Dipept dMepdds Us
0g30dU0a00) dqoplUblsg) oaU eyosteysrs UGUyesoal 3 @
Uds Ue h3dtd Udd Us avyeUUsesed Uy oUGaUld.

Y—

rr ~

32 FTUUUGoUgcEpt Us R d

321 pdesegy) oal

GaU 3U Ude o asenppleatlBly el ayssylb 6 geU "Ussg UbsjacsiBaaliilblbs ¢l
oUsUj 90el);njUdedloners, UaUU Ue Usoeessaili 8@ Udgsasgy ocC
b al e UDataMatagee o Us U’ sBPy Gosmandindiime ¢

pC4

Element Selection - Settings\Default\Element SelectionIntNewobj "
Elements oK
7 Termninals, Substation, Site  § S
€ Branch Net Elaments Cancel I

" Bus Net Elements

¢ Types for Net Elements

" Cortrollers/Motor Driven Machines
{7 Composite Model

¢ Common Model

( Block Diagram

' DPL Command and mors

7 Others

Element I_E;FL—Command {ComDpl) :J

Kooh4U wBU; Ydgy e Udesasgyoald 3y¥3‘7l UsUsolUsecysxrs.
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DPL Commaed - DPLscript L SomDpl U S

T - Dol o |
[ | Advances Cpsens e Tebacnon - -J

| Som e parametare

| Dascryten [ e el | [ = g Cocet_|
| Vermon > | | save |

;P‘. | = - ean e l =1

Kooh2U BUy; Ydgy e U Gty oUdalUd Ushd

322 Byoslehd "~ Uy UeyUy;rvs Usthliueg

Bs "~ UpyeUOUyes UslGhieg UVaszUs eglsUdUsay 00U

“"Uy Uel0Uy 6 6oeuls crjad 30U script y ethjUmo US&ip3aegol &
idesesg)ovlegbPye VU6 Uslihieg "~y Us 30U 8ja0egce

Us h3eeU,

Ud&i {(deuble,int,string,object,set)

Uds Uscee,

Ud ees3yYuU eyU3dadd,

‘}eUsy; UUsayY Uds "~ Uysoyj3 UGe Udd aUsUsgj) oald.

D B D D

g 3U 6ydqloacae’ 6c¢

byeoaloseysasag d “~ U yeUU, U
€ haeeU "8g yecegeU 6} al

ycUs Ue atuse h3aeeU

323 By oslefhd UsyUUp 9013 UsUsoaUsceys

¢ o2a0UU Usz3vyUU); 9013 UsUsoalseysyrs e 683 Ua 30U 6}c
UaaYaUs ysU UsUsoaUaceUsa Garl.}uuag’aldu B9 Wor@ V&P a4
"3y Us 3U UdesesgyodqdUa ys3U fiyUguisgeso Ues 6  a
63 heUUs(d Ueg UsUsoaUseysag.
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324 YU} sUche U3 U

¢ U Uy sU0chel3U UVUasUs €50 2a0UU U f UsUsosalUaeUsl
st UosodtiptegU "~ 968 bHBUBsayY UzUsoaUacelU3sU UasUs
A scriptUU0 6 8aU e638e¥es3UUs g 6yeglasld,
A diseaU aUs (GaaU; U UsUsaUseysrs,
A UsUscoayd o) oPbwesractoy U  f Use
A UsU3i GeUO0U oaUs el Ud,
A "a3UaUd U sUU0aUBeyYUrs.
[ il (L2 o)
B\ X 4R DR awics v e | =—
Name Order Type Object modified Object modified by
Calculate >
Show »
Find »
New »: Folder
VI ' Others ...
Add to »
Select as Base to Compare
Compare to "Set’ =
| Output > 4 _)]—-
R Spread Sheet Format > eea

Aooh3U s3c.0UU ~ U) ostripte e ya¥a Usfd

UyeoUseyszegg 3U UdessgyoddlUa y3U UsUssaUaeUsze 25

Us UosgBésatilbdss o) Useee Uy oUaUavys, UaUU oasoaYjcgel
aUs (GUes UsUughe UNeweetOtherd eU sayoege U ¢

FgoolUoeyoseysU, GUds "~ Ujya Uxld "e6g dyaesgelU 30U 0
U 9ayoacge (Flemedis (Cahamidter(SetFil) @ aUs ~UUyveU ¢Boe.
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r =
Element Selection - ..Settings\Default\Element SelectionIntNewob) * l 0 M

Elomem’ ILI Comunta

Teminals, Substation, Ste ——
Branch Net Elements Cancel I [ ¥
Bus Net Elemernts
Types for Net Elemerits Close I
" Controllers/Motor Driver Machines B

= Model

Common Model ~
Block Dingram

¥ DPL Command and more
© Other

= \kostas\multiple line fault ;

BRI

Name

4

Yy YO

- A

)

- e T
Yy e D)

Element  [EETTEIGTNENG

| Genaral Fiter (SetFy |

Pt Harmonics Calculation (ComHme) B S
Load Flow Caloulation (ComLdf)

Set (SelSelect)

Short-Circut Calculation (ComShe) L
Vector (IntVeco)

Resulta (ElmRes) =
Matrix (IntMat) -
Clear Window (ComCla) < | _:J—'

Form (int Form)
0 object(s) of 0 0 object(s) selected |

AKoohdaU BUy Ydgy e d¥rt®cgzbadgseysrs.

s L]

r = S Bl
General Filter - \kostas\multiple line fault\General FiIter.SetFil;_‘ il e —_— m

' Name _ ok |

Advanced Object Fiter | ~| Cancel
Graphic Look in :l

™ Include Subfolders

I Stop at matching Folder
[ Relevant Objects for Calculation
[” Area Interconnecting Branches

KoohsU B.alehd GaalUyeg UsUssalUseysrs.

FUcy Ydlgy e “~ayes Usd epptege U (e U adsrgs Waelge Us (
e ediwacegel 3U deosasg} oeueg)bjéethl(ﬂeme (Halkelfy U8y s A0 sU s
9 Y a

haU UU BUGS id GUesscUarys UU e 8alU g ¥} caegs

U
0
FUds U'Leokim®d e jca s pmjectli UBess dywasge U 30U Udessg)oe
Gaa,Ujdasoe Y, s glaclideBubfoldel@itidg e Usey3aeag 3hlesljeesaUs b Y
GYoaUacs oApplyé2UUYe U ¢

gyaced ~UUYelU ¢Baat®blUs UpyBecdyWseg Ugervpcld Ues I
f 3 6 &SeherdFilterd Us 6 6ae € 6j Ua 30U UsalUcdlUa oa9508Y) 6
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i < \kostas\multiple line fault ; | 9 8" |

@ X % W o | [ 6 a5

I General Filtar - \kostas\multiple line fault\General Filter.SetFilt *

[ tlame a0 Lpcaton ST e

Advanced Object Fiter  [*.EimLne il
Graphic Look i :] Al
Busbar
™ Include Subfolders v
; Terminal
I™ Gtop st imatehing Folder

Synchronous Machine
I Relevart Objects for Calculation

I Area Interconnecting Branches Lo

General Load
2-Winding Transformer
3-Winding Transformer
External Grid

Others

| Ln1l 1 object(z) of 1 0 object(s) selected [ ;
KooheU Bj.olehd GaaUyreg oy Usetl 3.

T eSeerws  AA W
Nare n Foder Gne Type Termwnal | Termenal Temenal | Temnd | Zece N
Typlre TypTow.T Subetation Substation
-

e () God L1385 | i | |

s LM |Gt Lan

& L0 {Gnc i L1813 | I

7~ Lz 1Ged e L1318 |

P (ST [Gad fond Lias I | ] 1

2 JLiB [Gad Ge L1518 | |

S |G fand L1517 ' .

2 LS {Ged 1and L1§13 [

&Lz {Gnd i LIs21

P (S [Ged fand JLisa ] 1 [ ] !

# JLare {Gad e L1718 | |

e (%777 |Gad e L1727 | [
i ~ L= | Ged jone L2235 | |

Z_|L23 {Oed ; 123 | | | 1 |
| I Gad i

P (%2 [Ged LZ2A | 1 | | | | |
1 ‘ »
S{14] 4] ¥ | M\ Featie Ots / Scaien ' Basic Datoa { Load How | VDE/JEC SoeCmut || Corplets ShosOrcut | ANSE SorCrmut ] BC 61363 /| AMS-Semsson

inl Dicheaiziof3d  Iobpectis)selected  Lrag & Dicg

Koah3U WBaalUye o3 Uset a.

- \kostas\multiple line fault : (-2 [

BX s Bhr QR d A |

Name Order Type Object modified Object modified by

el

7 ]
| Ln1 1 object(s) of1 0 object(s) selected  [Drag & Drop P
Koo hsU BU) s Bamiff.e Us U
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325 Yy habUGd U UsUssaUaeUsU Usg U

z9U U K Usd ~ a6 b shpsloaysdU se (s Ussyge toda Ufs bsahls ¢ ¥ 3 ¥ 3
"y habUGd GU UgU¥Y UU Us3UsaUaelU3U o2a3U0U0U0Us g0
UsUagdaei s ~ Uy UsavyUr~.

1) z ¥ Gy Geeeyal Selectioh

¢ U o GeneraSelectioe Uas3Us y3U Gi3eae Us ¢f slia & a6} |
UsUatGUesce “~Utas GUe scipy YDgUd W BaypxsBdUddgd olst
e300} Useosoafh UsYoy UeseU o UsExécitddPLsdiiftsf. i Usa oao9a

UyeoUseysaeg 3U 6} d0oGeseraBSeldctiota c¢§a& U Gilddeaas oag U9 :
6PsYsUUUs Us SKElstudaell ~Pho¥OBBocU, Us ~UyUsa¥YUr Us
G0 y3U Gi 36aa § &ehdraSdlecfora )} Useeyd Uesg ¢

set slines;
slines = SEL.AllLines();

— — = "
[ 5Pt Command - Sty Cases\Study Cese\FaultRepart CamDpl ™ 5 -
| . — ST - -
< e e | Emcute
Advercad Omom ['M Sambacton w | % | Study CasesStudy Case \DFL Commands Set l Clase '
1 Sompt rowt pamymetey
Descriotion Type ] Name I Vake [ Unt ] Uescnption I ~anoel
|| Yower > 1 E| ) [ a] Save |
2 1
=N i i Check |
—1 —
51 | Update
Contents ]
=]
«| .ﬂ_l
Exdenal Objects
‘ darme e Descags
1
-
1
-
4] | > (B
L™ a

K 9 2 h) 9: Genadral Selection

102




TAOQ) s)3yB?) s3I FE¢ Tt BAANLTA) G¢DRLO) AzBlqgq?

2) zy Uy Ggs3hoavs

g¢U OiscalU Ukloptloegyawa) 6bt d Uds atsU aUsUsgy oo

UsUGey ¥ AUs 6 ecjyealdd e 63 Ua 30U 0O seayazls UU
i 3626. YjyeaUseyszeg 3U Udesegy)lbesicetguedtecy 3 U Gi 36
G0 "~ Uy ¥Ydgye UscripzpUjidodeggod@iegld y3U 3ye UszUsaU

o

GElemené U’ 9 oy oSePetStledlss. cTosoYAddge 8o lUsUc jeldyls
UsUsoaUae U3l GUlgsfictimdle  dUxeU¢Boe.

-
- multiple line fault : 1-9_]—&]
B X $ BB R %ﬁlé\fﬁ;lﬁﬁﬁ‘ﬂ
Name Order Type Object modified Object modified by

5/10/2015 11:21:09 |kostas

v

<

Lnl 1 object(s) of 1 1 object(s) selected

AKoohdll &desegyoalU Ggshaasg.

ZFUe ~ Uy Usa¥YUry UeeelU o1l95aU0 6 eyealdd 0 U0Uds
380 UaUi 30s Ues Bets eamlds tlle iBasecliisa Ul Gie Uy Ydgy s
aYdl0 UsUssaUseyszag.

object Obj;

Obj = Set.First();

while(Obj)

{

Obj.ShowFullName();

Obj = Set.Next();

}

Bs U3 SesFasy(do UsSetNext) U" e UUa6i 3 UsUseayd Ggshars ol
1680 yaUld Ggshavrs UsUssalUseysrs. YUpsGGHUU; Ud
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3yzyuay GaaUy ¥vs

¢ "1 hap0WB UsaUaeUsU U Uds 6y e Gae :
idesegyoalU Ushd GaaUyeg yelUs U agdUa aUds
y3U "~ UjYiuUsoeU 205U aUeai UU;d a2U0U0Ushdad Udd 6y} ed

ZUe GgooalUosyseyszae ~ Gp¥dibesclle Uk siyacadby ey 3el) Gi 3 6 &

aUBe UGUgooalUsejseyse UegeelU otilisalU U sddalUi Us aU
93 Uee 3.

set sL;
sL = Lines.Get();

4) zylUy¥y oL lUsa U

¢ 6yeld oatlUsalU UaszUs 6 "~ sa UssoafhdigBpifivyegd osU

UseeasgdlUa Uds Used DsUUeeUl‘]aU.

A zU Uds 6} eddAIReRvGENtOBy hasssmE U Use U sdgedUhR Gi 3a:
Ushd UsoalUiag.

A zU Uds ceyetdd 6 8sUluUe FistUNex)U 3z W emae @y iy 3 Hlofhrdb W I
aYdU0 Us 09900803 3LOJG’X’JSUUY

g8 Uoshbwmmedd st lisalU ¢U Uds ejeld U UsUad Usoeci
0 g 3 f slangd #

object aLine;
set sLines;

sLines = AllRelevant(*.EImLne’, 1, 1);
alLine = sLines.First();
while(aLine)

{

aLine.ShowFullName();
aLine = sLines.Next();

}

O UgUfR Ue GdeUase dU o2a3U0Us esU Ggsase Usee Uy
e 864613 3U G6)Jdieses 8sddeia GU GisealU oaUs ¢eUs

o

bUGsoat 3 UsUsalt DPLL.eag "~ ealGyy Us d
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¢ oUszsee 0ia3UUad UasUs:

[Command](arguments);

yues

Ya3 UsludfU Ba sy JeDiRly d
[Command]

validLDF

validSHC

AllRelevant

SummaryGrid

Write

PostCommand

ClearCommands

Delete

EchoOff

GetCaseCommand

sprintf

Warn

NoFinalUpdate

GetGlobalLib

UGey Y 299U Usd UsUseayd Gg3shars

SetName[SetMethod| (arguments);

Ya3 U243 Uslegradh o ¥ 3
[SetMethod]

Isln

Remove

d

VR
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TAKG) s)3B?) s3I Eg Tt

BAANLOANA) O¢g DG ) ANzBilqg?-

Count
First
Next

FirstMatch
NextMatch
FirstFilt
NextFilt
SortToVar
SortToClass
SortToName
MarklnGraphics

Bs UsUseayd UsUsaUseysrs

ObjectName[ObjectMethod](arguments);

a3 U333 Uebay@oso Use y3vs

dgsUyaaesUUs

[ObjectMethod]

Unom
MarkinGraphics
ShowFullName
IsClass
AddCopy
CreateObject
Edit
GetParents
GetContents
HasResults
IsRelevant
IsOutOfService
GetConnectionCount
GetCubicle
Move
IsinFeeder
VarExists

326 | 3 U231

1) 1 3Uo31 ) 90d

byeolsceysag
93vjasegelU Us
UocUsjatise
63 heUUs(d
aUs

3U U

Uas Us
3U UGetsegel Us

} oIy d "9 Bai

solUelicge U
hseeU Uddg. ¢U

3 U
83 Uaas

“yhabUad au

emBhEdleliUs Ulv3e ~ D dlsee
Ues gt Uhjimo jare e g f Wss g Uslify Usldd
UsUUyysaegeU
Y3 Y

B 3fp ¢ Wa

aUUY

eo U

Us Ua

v

olb3lh

"UyYdgy e
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Ushaesgdd UseafhaU GUa30UUs RUs Uslergtheftisege U Us @
UsUti U0OUaodifée. haeeU #

Line - Grid\Line 13.ElmLne

Neme s o

e

Load Fow Type w | = | Equipment Type LibranyLine Type 13 Cancel
Teminal i w | =+ | Grid\511Cub_1 BE 1
Figure ==
Complete Short-Circuit Terminal j w | = | Grid 534 1\Cub_1 BB 3
Zone Teminal i - ﬂ Jumpto ...
Area Teminal i - ﬂ
RMS-Simulation [ Out of Service
EMT-Simulation Mumber of Resulting Values
parallel Lines 1 Rated Cument (act.) 1. kA
Pos. Seq. Impedance, Z1 5,013501 Ohm
Optimal Power Flow Terrne Pos. Seq. Impedance, Angle  85,43565 deg
o Pos. Seq. Resistance, R1 0,355 Ohm
Reliabilty Themal Rating ﬂ_| Pos. Seq. Reactance, X1 4998 Ohm
Generation Adequacy Length of Line 70. km Zero Seq. Resistance, RO 1,197 Ohm

Zero Seq. Reactance, X0 14,554 Ohm

Tie Open Poirt Opt. Derating Factor 1, Parameter Mame: dline Exrth-Fault Cument, lee DA

Cable Sizing Laying Ground - Earth Factor, Magnitude 0.6666667
Earth Factor, Angle -0.00000019 deg
Description
Type of Line Cable
Line Model

{* Lumped Parameter (PI)
(" Distributed Parameter

Sections/Line Loads

Cc
Y—
Cc

AKoohdly BaUosti ) sl eyUjaeg.

2y Yy hGbUGd

¢ "1 hablGd aUdEOsVepYedypeglyfds Uds Used ai 30U
Variable = ObjectName ParameterName

GoU “~UjyvyYuUsoeU, "~ UpUs¥yUy GUa300Us “vd 2a300U0s
eoU ¢00UbadLihelengtd . H3ce U A
LineLength = oLine:dline;

3) 1 8° 6 " ecadiqd

¢ Uyae 6 @aldle yeUysdg yecUs Udd Used Gi 3UUs3d:
ObjectName ParameterName= Value;

¢ Ushoaesgdd o3 Ucece otilisoaU UsdneUs Us eyoUded ¢5
oLine:dline = 2;

107




TAOQ) s)3yB?) s3I FE¢ Tt BAANLTA) G¢DRLO) AzBlqgq?

327 KelyYssidd GUe "~ Ujyydgye Ushilag

¢ DPL ey Us eUysoayd Gg
3

Uy UelUsd s 6 salUd U:
aUseysys GUe "~ UyYdgyae U ieg

Bs UzUesayd UgUyd
1) printf

¢ Gga3vyypided dlsUasgy oUa U Uy fh 6 UsChatd lbeseclicd Uh ~ ¥ d
18603 Uese Ugaalevit G UUUs vd Uszed:
printf (string,[variables]);

GosU "~ UyyuUsoeU, dU~vshadosLing56h Ud &g erdgE=pied Ue
Location is: %sdshclogd U Ug GUsatGUs GUe “~Uy¥Ydgye Ushluasg:
Fault Location is: Line 5

2) Error

¢ Ggs3Y,Bhd@idsYo Us y3U ofhoosse oaUacelsze GlGYaeUU
FgsUyYaaUOUUs vd Used:
Error (string,[variables]);

o

GsU ~ Uy vyuUs o eEtor ( SripttFailedy pdill Glle G Us aad Us GUes ~ Uy Ydgy
DigSl/err 7 Script Failed!

3) Warn

¢ Ggs3s Y Wahdl qUaxywallsoUly oaUaceUsz3e "~ jeUsitie sadidd
FgsUvyaaUOUUs vd Used:

Warn (string,[variables]);

GoU ~ Uy YiuUs o sWan( Idratibng2 Y 5d80] filde G UsadUs GUe ~ Uy Ydgy
DigSl/wrng 1 Iterations > 5

4) Info

¢ Ggs3vYydapddUasdoUpyiyssls oUaeUses Usdeyyvyiddd GUse
FgsUyYadaUOUUs vd Used:
Info (string,[variables]);
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o

GosU Uy yuUs o ¢ltfo( Lad cotmgandsyctedstultyexecuted )d;U Ue G U3 a Us
G0 "~ Uy ¥yYdgye Ushusg:
DIgSl/info T Ldf command successfully executed

5) ClearOutput

¢ Ggs3 Y, Clat@upuec GbesUs HUs yecUs UzUcdUa GUs ~ Uy Y
vrd Used:
ClearOutput();

s s

328 poUsi GegWBB,36¢dey 3 Map) Egalds oy
zeUy Ud

1~

C ¢

W@ Pd)a0g € Ppesy anbpy bgJewa asooy de(e WiydBdh ey} @ daficd 33
je 68 8sddeia3 GU 4 uUsUGey UUsay¥Y Uald:

IntVecqps U3 i Ge UUU €0 ~j UoeUUsoacid Uysdeci d.
IntDvaectorqosti&sDUD eU GisealU, UsUsaUaeUs3U, oaUac
IntMat.z e Uy Ud ¢ U0 ;UosUUsae d Ujysdeasi d.
IntDplmapz e U} Ud €U (i 3gaodadlBd8adlda UBUsdegi d.

p 5 S S

&(

1) o Usi GeUUU

3 Y¥yeegs uUie Uyh e6s €U Usgd 8 6aegd € 8 68i 3 3
PowerFactory

A IntVec
A IntDplvector

. . 8
@06AL&p )|O$D|OA émé
UBoG L I Alp

ZUs ~ Uy UosXillwssaddUwUes Gg3UyUetUsd 65 6 salUd ¢
UgUY UU tie Uaud usUsglGevyUvxs.

¢ 0i30U0sd Urs OvpaNameVeeRunttion(argureats)ts :
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a3 UadJd Eg3 Uy UetiUsd tUsUzglevyUrs

g3y, Uduq IntVec IntDplvector

] J6Goaaae a8ad Init (n) Clear()

Uyel yaUld U

byatalUOUUs @cC Get(i) Get(i)
t0adUdq
Bystehd e9U0d

dytdd Ueg “~asl Set(i,value) Insert(i,item)
i

| aUoe eUoy

e e e Resize(n) N/A
Us U3t uemuUa
baeded Urysz U _ _
. - . . Size() Size()
uUes Us9s¥Ys3gl
e eadyUdu U
? o y aud . N/A Insert(ltem)
uuUe Uyeaasgd U
J GUay UaGd UsUcs _
N/A Remove(i)

Uds dyuddieU

2) ¢Usos3cedeysmapy Ggoaoacoyd|(

BsUUso9s3c6edeysmaph Uy ocalblibycHi(3 Wl o oleyevllusls &)U o ¥y o U.
TYydkeyec UsUsGUsscUavaud fHs8de fiddasOadde ¢ Uy UavYUr.

o ~ ph T "0O0p
)1 OsDIl ighD, ET Ao
«h T ' Al ¢
ZUs Usheasggds "a3UsU UfiddeoYeaeg Ulbsy dilociag @G i

UUzos3c6edeyadpy. Ggaacoyd(

¢ &0Usd Uxs g sMapNameMapFanctithgasglihents);
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a3 UaB)dEga3 Uy Vet Usd UUsomape deys3¥3s Ggaacol 3 (

EgasyY, Uduad IntDplmap
] J6oaae eadid Clear()

Yyel yoaUdl U Us gt

J Y o ”d\\ qu GetValue(x)
e U kbge @i

zyoUded Usg Ggte Ul Size()

"Uyelddead © Uje 6 a
ckey-valuee

] GUay UG d Uskgyvalueddi ¢ Remove(key)

Insert(key,value)

OaUoca dgkeydaxdilg &) U _

, . Contains(x)
a3 Us U

Uyel yaUld Uesg  keyU
valueé

First(key,value)

Uy el yaUad Uesg U |
ckey-valuee

Next(key,value)

3) ze Uy Ug
Bs egelUj; Ud UasUs utUslGusyYdUUUss "~a3UsalUd "~ UoeUUss

.. 8 u X
) I O- AdBowUyg o p
od Y TP w
FUs UUaUgUUae “~a3UsaU ~ Ujcggiisetwmas ssblsa 3dJ Uleg 3000 elie
¢ 0i30U0sd Urs oMptNameWatRulittoa (argumentds :

a3 UaB)dEY3 Uy UettUsd edqUy 3

FgasyY); Uduad IntMat
] 1 6oae eadid Init (rows,columnsinit_val)
Yaoeded aUdetL 3/ o] NRow()/NCol()
] 2aUoe eUoydac Resizdrows,columns,init_val)
") s U Uyoaau;ﬁqq (U seced Get(xy)
Bystehd Ussesed 0ky)s Set(x,y,value)
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ps¥YbUGeU UUsayUUd RowLDbl(row)/ColLbl(col)
Bystehd UUsayUUd RowLbl(label,row)/ColLbl(label,col)
YeaalU aUGsUlcehd Multiply(Mat_A,Mat_B)
J]3vYGUyaelaed Invert()

gUsos3hedld Ushd ~ac=

o . - o . SortToColumn(col)
ut eliyvysU U cogs u

o

33 KU eedDRLd G U

U UgUe Uds UshUqUU dWs308gdgils Ubaelsi 4G Ubyless o ¥
}J UoeUUs 89eddoalUs aUUY Uds Ues fAsdld Udd uUus ave
s UGUyeegoyd UgUyd UasUs:

"goat3 GU3sUjaxys bypUcgegoeave YI

d
UsUor¥voe U SExcekrauld Report)a U 6
qd
S

f ¥y UoeUUs " @

f Yy UoeUUg @ "8oal 3 GU3Ujars by Uecgoeagoaave YU
UzUovoe U ExcekMltipte dineCFaud).

T jsUosUystdaloljsalzeidddglls U Uds 3 UoeUUs"
by Ucgoegoeal eUUed o UeUygp 8@rigmng tinkofrelagsy f 3 * 3

ad
e U
ad
g U

(<) Co (<] Co

3.3.1 Fault report

U UgUe Uds UGUjeeoe 8 c4eldU0dd U segaps U Us:
9

U eeegst3lUs Usgd segosid al UsaUUaUa by Ucgoagoes
U eUUeayteUUU "6g Uzx¥Yoe3UUs UasUs UU Uszed:
A ¢e hRs3eeU Usg GUUdesi, Us gldaaUUUUs.

A ¢ hHa3eeU Usg sgoai.

A ¢ 636eU0Usoae UYlOd Usg sgoai.

A ¢ge 3 U0UieU aU04diUdiomhs dY UsgbiDdarve U.

A ¢a JUieU oaU04diUdfiomfs dY Usgbi bove U.

A ¢ge 3 U0UieU aU04diUfiomhs dY UsggbidareU cyrjyad o9d.
A¢ Gis3sd00d TAUedEdRIXdeaegdaUd(

A ¢ GisdU0U0d UsUaGUU0RXdlUiUsssaed Usesascgdald(
AB N afjed i

A B & hRYX.d

A B ahRy¥.d
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ZUds “~ Uy UayYUx UsoeafhsU Uas Uscmh Useg “diJ Ylisgleeg dls i (b3
U seacoyd “~6g UasesUUssgo Ul dc jadlies ees” egs dadjesigal.a 3 Ud

DPL Command - fault report.ComDpl ® =

Name |Fautt Repon Execute

Advanced Options General Selection :J:J Study Canen’\Study Cane’\Short-Circult Set Close
Seript Input parameters
. v Cancel

Descrption Type Name Valuw Uit Dasctiption
Verslon L Rf 1 Ohm  [Fault Impadance, R 3 Save

2 |double |X 1 Ohm  |Fault Impedance, X

3 it method 0 She-Method O=IEC 1scomplete Check I

4 |int lall 1 Calculate faults at all busbars

5 |int |Excel 1 Wiite datato MS-Excel, 0 = write to Output wir!

Contenta

i

.l | fJ

Extemal Objects

Name

~abject | “Descrption

Koo hdx) ®U; Ydgy ¢ WFaubrePartsciph. a U d

ZUds aa0UU €U Usd "~ Uy UeyUyegd Uslhileg € @8} 6i 3

A ¢ Gi3d00d UsUal0®RM)d Uesg GlGYeaceUUsJ(

A ¢ eydetiead “e6g dJUeg8latdudUa cyYidymethoad ~ Uy Uey
(0->IEC, 1->Complete.

A3 UU byUcgegoealelUU dU UsaUUaUGdei 3 GU AHasgd
U seasoed Usg 6y edUdlo@yUser 1-¥A)d ~ Uy Uey Uy eg @

A js UU U egUUeayleUOU0U YA ) B3 WeadybiEagel eyl Ud d
" Uy} Ue yikkge® ¢>OitputWindow, 1->MS Exce).
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- Fault Report : ? %
b - it
BX 4Rl de@¢aeEad  Fd 5
oze
MName Crder Type Object modffied Object modified by
£y [Output -1000000 BA4/2015 706340 |kostas
£y |SheCale -1000000 BA4/2015 706340 |kostas
£y |ToBxcel -1000000 BA4/2015 706340 |kostas
£y | WriteMatrix -1000000 BA4/2015 706340 |kostas
£y |CalcMatrix -1000000 8/4/2015 706550 |kostas
¥ |shc -1000000 29/9/2015 1:03:13 |kostas
Bl |Results 8/4/2015 7:06:34 17 |kostas
;_LH
Lnl @ object(s) of 8 1 chject(s) selected

Kosoahdx) 8aGUU ~ U, 44k Repoytscups. Ug g

aaU0U " Uy sUceseysys "~ UypsalebyYsUs Usd Used g @

A éd3s g eynéMptihws | B eaU ) dioses 8sU0alUs 295U Udsa
h eg dU U eddeUiesUUs UU U sUUeay@eUUU Urs byl
A ¢ds g ej0mpufasdU ef saU 63 asUs Uds ee6ye eU U0d:
U eUUeayGeUUU GUes "~ Uy¥Ydgye Ushliuseg Usg “~JB80) Y&
A ¢ds3 g 6 Shcgdltn s @ saU UsUosryvjyasUs Ues Uailed Us
UsaUUaUa.

A ¢ds g e ToExddims & eaU e6jyasUs Uds ee6jlde gU U0U(q
U eaUUeay e UOUU oMBEgcdl ~ a3 UsaUd Ueg

A ¢é¢ds g o) awittMagiXd d A e 6aUsUxyUfescemss @ Uds Usct }
U eUUaUGe¥YUy¥s GUds oaUUYaadad dytd Uesg "~ a3UalU.
A ¢ds Jegdimarid fid 6 ealU 63 dqisee 8s5UalUUs o250 Ues.
jo LR/XoRJ/Xi9Us Uds Uectydqad Usgd GUds saUUYaadod

a2a0U " UysUceseysrys UaURd U R &tepg Ug serjcddplUas Ud
A ¢ds UsshitBod d ealU UasUs Ue by UcgoeiesarelU “@g
aUs 30U U UelU;6 85ddUa.

A ¢ges ~ ®ResU®UAhRA eg U eddoUi ea3UfPsUUUDBPUcYbBgypé&edUU

o
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set aShcLocs;

object pCbj,
pTmp;

int ierr,
faulttype,
iline,
iBus,
iTmp,
iCountShe,
iCountBus,
iLineLen;

string aShe:;

iCountShe= 0:
iCountBus= 0:
iLineLen = 1;
pCbj = NULL:

EchoCff():

! first reset calculation
ResetCalculation():

! method

if (method=0) { ! iec
shc:lopt mde=1;
aShc = 'IEC';

} else { ! complete
shciiopt mde=3;
aShc = 'complete';

ddeUae dU ~ Uy e g Faull Repdu scriptie(HsedU Us o ¥
14 yvyd 3.22

Ko o B440T | U o &FdllgReport script(1/9).

OaUoeced Udd
or select redirect cutpuc tO CUCPS window {iExcel=0)"); fiExcelo 79 D q
U¥s U eU

Ao o BASIT | U o &FdllReport script(2/9).

OaUoeced Udd
fimethod o095 U Ue
Udd eUdhlUGg
¢l dloses 69Uda

Ao o BAGUT | U 5 &FdulgReport script(3/9).
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a3 0U0U>s y o
: plmpeaiclocs Sext()) { U; Ue y Uipllé g U
a3 Us 0 U
aUoced Ux:
asber of bastars g ycaegel
U3 oy lGcy L
UUUey U dad
UOdflgsycUsU
oasUs Ue (s

]

~

N S )

™MN O

6 golL 3 GJ)] a6
short circuizs. {$s) 2t selecced busbars',afihc); 0 3 U GSB@ . 0
Ko o BATIT | U o &FdllfReport script(4/9).
Bysuehd Udd
UsUaGUUGdd ¢
Uy eesae saduic
e 0UUbaqUL 3
Ao o BA8UT | U o &FdllfReport script(5/9).
faulttype = -1;
while (faulttype<2) { ! 3-1 -> increased in loop !
. . . z U uds
faulttype = faulttype + 1; ! increase at the beginning (continue) o, ~ - L
ierr = ShcCalc.Execute (she, faulttype); ! calculate short circuits U Us Ua q Us
i (em) | UsaUUaei 3UU
continue; z
! by Ucgagasal
if (iCountShe=0) { | only first time haeegd Uegd
! collect the short circuit buses y G G g 3 0
if (iall) | ! selected busbars o o~ -
aShclocs = AllRelevant () ; 2a03UUU»s N
} else { ! all busbars 3}088[3 L”JG
aShclocs = SELLALLBars(): o, o o o
} U sUUaUuce¥Y

iCountBus = aShclocs.Count();

Ao o BANT | U o &FdllfReport script(6/9).

116




TAOQ) s)3yB?) s3I FE¢ Tt BAANLTA) G¢DRLO) AzBlqgq?

iline=1;

for (iBus=iCountBus-1; iBus»=0; iBus=iBus-1) {
pImp = aShcloca.Cb] (iBus);
iTmp = pImp.Islcde();

if (iTmp) {
iTmp = pImp.IsShortCircuited():
if (iTmp) |
pImp:dpll = iline; ! line in matrix ~ 11117 |
iline = iline+1; ua % U U U S L{J' a
}ccntinue.' 2)J UgelLl 3 Ua ¢
) U gUU0aU00eYUx
}aSthccs.Remcve(pIm); Cl g 3 y G 0 5 U a ‘
iCountBus = aShclocs.Count(); g ’ (¢} J- (¢} g U a3 D
if {iCcuntBus) | Z , °
ashcLocs.SertloVar (0, 'loc_name'): U] coaaa 6 a q u d_

InitMatrix.Execute (Results,aShclocs);
}
}

if (iCountBus=0) {
continue;

:

Ao o B200T | U o &FdllfReport script(7/9).

! store results in matrix . N s 3 5

e B s s, Sl TUoUaUlys 64dsgUas i
] Uscect jdadd U~vxs U ¢
shc:shcokj = NULL; eUUT%&z»dafJg dyl_O]OS
! calculate dependend values a3 UUUs 6 g "8 a&8!

CalcMatrix.Execute (Reaulta); j 0/ L Ro/Xo, R()/Xl

Ao o B2107 | U o &FdllfReport script(8/9).

! produce output ~ o, o~ o
it GEreel) [ Gas0U0Us Ua 3ye
ToExcel.Execute {aShclocs,Results); [ 1~ Ha Y | |
| e | ”U4U€yﬂmdm emP”vU3
: Cutput.Execute (iLinelen, aShclocs, Besulcs) ; U q 3 U g¢ e 203 U U U 9
g 636gUasUd 290U

Echoln();

U gUUaU0GevyYUxrs.

Ko o B2207 | U o &FdulfReport script(9/9).
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o

C

Uds Azafs U Vs2fhswvaz0lgs U sUUaUGeYUrs FadtBepartscipt 61 3 3 U UsUcdaei 3

DPL Program "fault report® started
Calculating sheort circuits (IEC) at all buskars

Unom 3-Fhase 1-Fhase Fhase-Fhase Positiwve Seqg Zerao Seqg Ratio Ratio Ratioc |

Statiocn Nams Bus Name Tnom I Lngle I Angle I Lngle R 4 RO 0 EO/HL RO/XO ROSEL |
[1v] [kR] [deg] [kR] [deg] [¥R]  [deg] [pu] [pu] [pu] [pul -1 -1 -1 1

Bl 150,0 17,7 -76,1 9,3 -74,39 17,2 -170,5 0,0013 0,0188 00,0081 0,0839 4,458 0,097 0,431 |
B10 150,0 40,3 —53,4 6,6 -75,7 43, —161,4 0,0003 0,004% 00,0338 0,1629 32,930 0,207 6,826 |
Bl1 150,0 36,7 —§5,2 6,7 -75,4 42,5 17,2 0,0004 0,0060 00,0340 00,1592 26,434 0,213 5,637 |
Blz2 20,0 z,8 —45,9 1,8 -5,3 15,0 -136,8 0,0004 0,0083 4,5000 0,0031 0,369 1e+003 539,072 |
B13 150, 0 34,8 —66,4 6,4 -76,1 39,4 -163,8 0,0004 00,0067 0,0334 0,1644 24,454 0,203 4,961 |
Bl4 150,0 29,2 -69,4 6,5 -76,4 31,3 -165,9 0,0007 00,0092 0,0315 0,1595 17,427 0,198 3,447 |
B1S 150,0 24,8 -T71,6 5,8 -77,9 25,6 12,7 o0,0010 0,0118 0,0313 0,1790 15,214 0,175 2,656 |
Bl6 150,0 33,9 -66,7 6,1 -77,7 38,1 -163,7 0,0005 0,0070 0,0302 0,176% 25,250 0,171 4,315 |
B17 150,0 27,9 -69,9 6,1 -77,8 29,6 -166,1 0,0008 00,0098 0,0288 0,1690 17,264 0,171 2,947 |
Bla 150, 0 24,6 -71,6 6,1 -78,0 25,3 12,7 0,0010 ©0,0119 0,0278 0,1656 13,911 0,168 2,339 |
B19 150, 0 42,9 -61,8 4,9 -79,3 53,1 -159,9 0,0002 00,0043 00,0351 0,2354 55,271 0,149 2,236 |
B2 150,0 36,2 -52,9 7,4 -77,7 42,0 20,4 0,0009 0,0060 00,0213 0,1417 23,743 0,150 3,571 |
B20 20,0 2,9 —45,5 g, 8 —46,1 15,2 43,7 0,0003 0,005% 00,0000 00,0185 3,140 0,002 0,006 |
B21 150,0 26,7 -71,4 5,1 -74,2 25,0 -167,6 0,0006 0,0106 00,0322 0,2104 19,895 0,153 3,047 |
B22 150,0 41,1 -53,1 4,9 -74,5 49,8 -161,2 0,0002 0,0045 00,0334 0,2303 48,465 0,145 7,029 |
B23 150,0 37,9 -65,1 4,8 -79,8 44,3 -183,0 0,0003% 0,0057 00,0337 0,2353 41,363 0,143 5,933 |
B24 150, 0 26,6 -71,3 5,5 -78,7 27,8 -187,5 o0,0007 ©0,0107 0,0311 0,1933 18,139 0,161 2,917 |
BZ2S 150,0 34,7 -62,9 6,5 -T4,8 39,6 -159,4 0,0011 0,0064 0,0365 00,1618 25,164 0,226 5,681 |
BZ26 150,0 22,3 -72,6 5,3 -78, 22,6 =-167,9 0,0012 0,0137 0,0336 0,19681 14,354 0,171 2,460 |
B27 150,0 20,0 -74,2 5,3 -78,7 19,8 -169,1 0,0013 0,0160 0,0314 0,1912 11,981 0,164 1,968 |
B28 150,0 19,3 -74,6 3,8 -80,1 19,0 -169,5 0,0014 0,0167 0,0416 0,2843 17,023 0,146 2,493 |
B29 150, 0 36,4 -65,7 4,0 -79,9 42,0 16,3 0,0003 00,0062 0,0422 0,2898 47,071 0,145 6,846 |
B3 150,0 27,7 -53,7 6,8 -77,5 29,4 14,2 0,0009 0,009% 00,0255 00,1496 15,159 0,170 2,581 |
B30 20,0 2,9 —45,7 g,7 —46,8 15,1 -136,4 0,0006 0,0066 00,0001 00,0360 5,425 0,004 0,022 |
B3l 20,0 2,9 —45,5 g, 8 -46,0 15,2 -136,3 0,0004 0,0060 00,0000 00,0147 2,444 0,002 0,004 |
B3z2 20,0 2,9 —45,5 g, 8 -46,0 15,2 -136,2 0,0003 0,0054 00,0000 00,0152 2,834 0,002 0,005 |
B33 20,0 2,9 —45,5 g, 8 -46,0 15,3 -136,0 0,0003 0,0047 00,0000 00,0165 3,500 0,002 0,006 |
B35 20,0 2,9 -45,5 2,8 -45,9 15,2 -136,1 0,0003 0,0050 0,0000 0,0153 3,024 0,002 0,005 |
B34 20,0 2,9 -45,6 2,8 -46,1 15,2 43,7 0,0003 0,0058 0,0000 0,0L178 3,088 0,002 0,006 |
B37 20,0 2,8 -45,7 B, 8 -46,2 15,1 -136,4 o0,0009 00,0068 0,0000 0,0193 2,827 0,002 0,006 |
B38 20,0 2,9 —-45,7 8,8 -45,9 15,2 -136,4 0,0003 0,0063 0,0000 0,0125 1,985 0,001 0,003 |
B39 150,0 37,6 -63,2 26,4 -67,3 43,9 20,1 0,0006 00,0056 0,0040 00,0198 3,524 0,200 0,705 |
B4 150,0 28,9 -69,7 6,8 -76,1 30,9 -166,2 0,0006 00,0093 0,0305 0,1501 16,165 0,203 3,285 |
BS 150, 0 35,5 -65,6 7,2 -74,4 40,6 -163,0 0,0005 0,0064 0,0336 0,1449 22,588 0,232 5,233 |
BE 150,0 40,0 -53,2 7,2 -74,3 43, 19,0 0,0003 0,0050 00,0338 0,1463 29,242 0,231 6,762 |
B7 150,0 27,3 -53,9 6,8 -74,3 28,9 13,9 0,0009 0,0101 00,0356 0,147 14,523 0,242 3,521 |
S 150,0 27,2 —59,4 7,0 -73,6 25,7 -165,4 0,0010 00,0102 00,0358 00,1397 13,763 0,256 3,530 |
BY 150,0 16,6 -70,7 9,1 -77,9 16,1 -164,2 0,0040 0,0197 00,0081 00,0839 4,264 0,097 0,412 |

Kosoh23 HszUovoe U’ e (FaukRepertydipt.a Ues g
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3.3.2 Multiple Line Fault

¢ “Uyydg]

29 Us
o9 Us
o9 Us

oUs-(lUdmofdhepedyal | BU ,oe500% e Us

e U U39 oWdipted; deigs Yigodhed o Ud 3

loJ ,
d

Ujeasoe
UaUUaUGU

o0l 9

-
098 9 pikssgpaldi smerd U1l

-0

U UgUe Uds
eydaeuas "8
aYdU o3 Ueseed.
A éde hRseeU Udd o}
A ¢ge J UiceU y

23 Uegeed.
A ¢as J UiceU

23 Uegeed.

ge 4 UieU

23 Usceed.

gea J UieU

23 Usceed.

o

ceeed.

cyJeldU0dd U’ sayRXJ1a
Ua Ue by UcgoeiosaavrelU
U e UUay ¢ Bl selbaUAbe by Ucgoagoeatl e UUU

U0 U eUU0ayGeUUU

GoaffsbPJUeopdl a3ve U

GoaffsbPJUopdl a2 ve U

Wds Gi 3
Jg oaU
a C
UaYoae3 U

DPL Command - Multiple Line Fault.ComDpl ? P9
Name |Mu|tip|e Line Fault Exscute
Advanced Options General Selection ||
Seript Input parameters:
Description Type Mame LUnit Description
Version »1 Rf 0 Ohm
2 |double |Xf 0 Ohm
3 |int method 0 0-=IEC . 1-= complete |
4 lint iBxcel 0 1-Bwel . 0-: Qutput Window
2l
Extemal Objects:
MName object Description
»1
2l |
- - L v . ~ -
Ksofh24) U, Ydg,) e Wltpte Oipeoraut sctiby

l
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ZFUd a2a0UU " Uy UeyUp¥ys UsGhUr3 € 6)36i3 3U 6yoldas

A ¢ Gi3d00d UsUaBHYPGd GadyeeUUasd (

A ¢ eydeuasdoalgliddla Ue by Ucgoi oomethddd (0y Gy Udd
>|EC, 1->Completg.

A3 UU U eUU0eay@eUUU dU UszUc dUSiEzceldiwyay "Uq¢Fdgy a
" U} Ue yikkge® ¢>OitputWindow, 1->MS Exce).

- Multiple Line Fault : | % l&l
é]x t}‘%[&ﬂ & Eﬁ%(\)ﬁlw"“ f Lﬂ ¢ | & K i Close I
Order Dbject modfied Object modified by

Init Matrix | 1000000 |29/6/2015 2:14:13 1 |kootas -
A5 |Output 1()()()(}()()i 29/6/2015 2:35:09 § |koataa
#y) | ShoCale -1000000 | 29/6/2015 2:01:46 i |kostas
40 [ ToExcel 1000000| 25/6/72015 42805 § |kostas
AER | Write Matrix -1000000)| 29/6/2015 3:51:16 1l |kostas
¥ |she -1000000 30/9/2015 1:53:20 § |koslas
4 |Lines \’ 29/6/2015 2:03:52 § [kostas
[l |Results | 29/6/2015 2.01:46 7 |kostas

0 l—‘

Lnl B object(s) of 8 [l object(s) selected

Kooh2) 8a0UU ~ U, alipe tigesrau sciips g

¢ 2a0U0U0 " UysUceseysrs "~ UysalebyslUs Usd Uszed g’ @

A ¢éd3s g eynéMptihws | M eaU ) diosesg 8sU0alUs 25U Udsa
- eg dU U eddeUiesUUs UU U sUUeay@eUUU Urs byl
A ¢d g e6) Ogtiins d @ e a syjaslUs Uds ee6ye eU U0(q:
U eUUeay0eUUU GUe "~ Uy¥Ydgye Uzhluseg Usg "~ J82) Ye ¢
A ¢d3 g ¢,)Skegdltn sd) di” @ a UsUos~yjaeUs Ues Uatuased Us
UaUUaUa.
A ¢ds g e ToExddms & eaU e6jyasUs Uds ee6jGe gU U0O(q
U eUUeayGeUUU oMBEgd ~ a3 UsaUd Uesg
A ¢ds g 6y oMittMasiXd dfAe ealU )3 dioses esU0alUs 025U
uU.

C

C

o o

U eUUaUGe¥YUr¥s GUds oaUUYeaadoaed dyadd Ueg “~as3Us

A alldd, d 2a0U0U "30ys:Uceseyszrs "~ Uysaleby

A ¢ds UsshitBod d ealU UasUs Ue by UcgeieareU “~6g U
aUs 30U " Uy UeU0U;8 6addUa.

A ¢ge Galanmepe Be 6 case Ue UysyclUs HRald Usd oy Usecen
A ¢e3 ~ ®ResU®UhAeg U eddelUi es3UUs UU Weg@UlayaeUUU
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ZUds Ggs3sgo&g UK sehsﬂﬂ 3026895 yWdda8Usdigtaw UUdYag dd
byaUstUd aUUUsfRdaod Udd aUsUesgyoalUd Uesg.

hd Uxs ¢

sle
cJdqlosees 8961 3U

AKoohatt 8aGUU ~ U iltiple tigesFault sciipt g

Ko o BR27UY L U o & @Ngultiple Line Fault script(2/7).

OaUocaed Udd méthogp
090 eYmaich Udd ¢
6y diseas @oUalUs.

Ko o 32807 | U o & @Multiple Line Fault script(3/7).

'Count Lines

ilinescount=0; - o~ - o

5lines=Lines.Get () 7 U U U € y U J. d_ u q

Oline=Slines.Firstc(); " ~ ”

while (0line) U G g u U G
{ ’ o
ilinescount=ilinescount+l; P} G99 GV 6a ,d' u d‘
Oline=Slines.Next(); G g du U ed
:'LnitMatrix.Execute(ilinescount,SIines,Resultsj; b J‘ U G g 9 g 9oL € U

Koo BRAT « U o & @ Multiple Line Fault script(4/7).

EchoCff ()

iLineLen=213; , °
she:RE=RE; ] ] G996 egadudq
ho:Xf=Xf; , ~ o
= 8 g d U ) du

eyaU GgUeg 3 C

Cline= NULL:
icount=1; b J- f] G G

S5lines=Lines.Get();
Oline=5line=s.First():

Ko o BBWT L U s & @Multiple Line Fault script(5/7).
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s s B U’” Us Uaebd  hUssee
aYdU U UsYady
h 290 o3 Usgece U
o ST b ik UsaUUaUa by Ucg
0o U eUUayu

pot, Reaulta,Oline, ZanlzType) J" ad da i Us R

U sUUaU0GeYUxs

Ko o I83107 U o & @Multiple Line Fault script(6/7).

a3 0U0Us Greo U 23684

" Uy Ue y lFxcadg ofils |

eU Uds Usee oa

UsUatBUesecdd g a6

Eckote () UsUovyoe U eUUaU
Ko o BB2UT « U o & @Multiple Line Fault script(7/7).

gyasd UU U0BUBsgpateWelUeidsi 3 ~ Uj esgethasdBe
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— D2L Program "mmitiple line £anit' scarcted
| 3-7afl) 3-Eh{50) 3-2h(99) I-Ph{g) 1-2R{50) 1-Pn{39) Fh-Pa(l] Ph-Fh{S0) Ph-PR(99) Eh-Ph-Er{l) Fa-Ph-Gr(S0) Ph-Ph-Er{99) |
{Line Raxe I Engle I 2Angle I Angle I 2ngle I 2ngle I Angle I 2ngls I gie I 2ngls I 2ngle I 2ngle I Angle |
I (2]  [deg] [l [d=qg] [&] [deg] [2] [deg] (2]  [deq) [} [deq] [E2] [deg] [2] [deg] (2] ldzgl [}  [deg] [2] ldeg} [ap  [deg] |
1L 1-2 €6,4 98,1 23,7 5,1 22,3 34,1 8,2 22,4 g1 9,3 16,3 25,1 57,6 7,6 20,5 50 19,3 L0 57,7 5.5 26,8 -1,7 19,7 5,81
1L 1-32 22,5 34,0 23,7 34,0 72,2 9,4 10,3 85,0 15,2 95,3 38,9 93,3 19,5 4,0 257 4,0 82,8 8,4 19,8 5,9 26,4 -7,2 64,2 551
iL 2-3 €9,1 9,3 4,2 25,9 42,7 95,2 8,2 a8,5 7.5 98,6 7,4 99,1 53,3 7.7 38,9 5.7 38,9 L,z 60,0 5,7 39,1 2,7 7,2 1,7 |
iL 2-25 64,7 100,1 80,3 10¢,4 63,8 92,7 7.4 102,58 7,5 101,5 8,2 98,& 56,10 2,4 52,3 15,5 €C,5 8,2 58,2 7.5 52,5 -161,3 60,6 6,1 |
1L-3-4 42,3 34,3 35,1 94,1 45,0 94,0 7.4 99,1 7,0 83,5 7,4 100,€ 36,7 4,2 30,4 4,0 33,0 3,8 36,9 L8 36,6 0,4 39,3 2,9 |
1L 3-18 35,4 34,2 36,4 24,3 42,5 34,3 €6 2,9 6,9 39,9 7,4 23,1 3,7 4,7 3.5 4,2 36,2 4,2 30,5 L3 3,7 1,4 3.t 1,71
1L 4-5 43,4 93,3 46,8 3,3 85,1 34,2 7,4 100,7 T4 1012 7,9 102,3 33,3 3,7 40,4 3.7 5€,3 3,7 39,6 8,9 40,7 6,9 56,7 L7}
1L 4-14 45,3 93,9 40,7 34,0 45,3 34,2 7,4 100,& 7.0 108,3 7.0 109,4 39,2 3,7 35,2 3,8 33,8 4,c 39,5 8,9 35,5 0,7 40,0 1,31
IL 5-€ &5,9 34,2 72,7 24,0 24,2 93,2 7.9 162,3 7,9 182,3 7,9 102,4 57,1 3,7 62,8 3,5 72,3 3t 57,3 1,7 €3,3 1,8 73,3 1,51
|L 5-8 £5,0 34,2 44,3 4,9 41,4 95,8 7.9 1023 7,5 182,5 7,7 1083,3 56,3 3,8 38,3 4,8 35,9 5,8 56,8 1,7 .7 1,8 38,3 2,3 |
1L 6-7 £3,1 93,3 50,4 34,1 41,8 95,9 7,2 1024 7.5 102,3 7.4 102,& 71,9 3,1 43,6 4,0 38,2 4,7 7,3 %5 44,0 1,4 36,8 1,6 |
L 6-12 23,8 93,8 87,5 3¢,0 63,3 93,7 7,9 1024 7.5 10.,% 7,3 1014 72,8 3,1 58,5 3,5 €0, & 3,2 73,0 L5 5¢,8 1,6 60,9 1,41
1L 7-8 41,7 95,0 40,8 95,4 41,5 35,9 7,4 162, 7,5 102,% 7,7 103,13 36,1 4,7 353 5.1 35,9 5,6 36,5 L& 35,7 1,9 36,3 2,31
1L 8-9 40,4 9¢,2 21,3 109,4 21,0 101,82 7,7 103,28 g0 105,31 10,1 97,7 35,0 €,5 18,8 19,3 18,2 11,8 35,4 3,1 18,9 -153,3 18,8 -188,1 |
1L 9-39 72,2 9€,5 29,0 37,4 21,2 101,3 38,3 EER 15,1 9,5 10,3 7,4 €2,5 €,4 25,1 T4 18,3 11,3 84,2 -5,4 25,7 -1g1,2 18,% -1S5;4 |
1L 10-11 70,1 93,7 72,8 93,8 25,1 83,0 7.3 1014 7,2 101,3 7,2 101,2 8,7 3,1 62,3 3,0 73,7 2,3 81,1 1,4 £3,2 1,3 74,0 9,9 |
1L 10-13 €2,9 93,6 88,3 33,3 £5,0 83,0 7,0 104,89 7,1 10.,0 7,2 1012 54,5 3,2 54,7 3,0 73,6 2,3 5¢,82 1,3 &0,0 1,2 73,3 0,21
1L 13-1¢ 46,1 34,2 48,4 34,1 2,3 93,7 7,0 100,5 8,9 100,86 7,0 00,8 39,9 4,0 42,0 3,8 54,0 3,2 47,2 1,3 42,2 1,4 54,3 1,31
L 14-15 35,7 34,7 32,9 24,3 45,3 24,2 8,2 29,3 .3 93,6 7,0 100,4 2,9 4,6 28,5 4,4 39,5 4,0 31,1 %5 g7 1,0 38,7 3,31
L 15-%¢ $9,7 34,1 42,2 34,3 36,0 94,7 6,6 99,3 §,3 99,3 8,2 99,3 1,7 3,9 37,2 4,4 3,1 4,8 51,8 2,0 37,4 1,2 31,3 551
1L 1e-17 43,2 34,4 47,3 24,3 59,9 94,1 6,8 29,1 6,5 93,2 &,8 29,3 37,4 4,3 41,0 4,2 51,9 3,5 7,6 L8 4Lz 1,7 52,1 2,01
L 16-19 59,8 94,1 50,2 34,2 26,2 93,2 E€,S 29,3 5,8 2,6 5,2 28,3 51,8 3,9 43,3 3,3 83,3 2,2 51,8 2,0 43,7 2,0 83,5 1,31
1L 18-Z1 39,8 94,9 42,8 23,8 39,9 33,4 §,5 29,3 5,8 2,6 5,4 32,2 51,8 3,9 3% 3,5 34,8 3,z 51,8 2,0 37,1 1,1 34,8 0,8 |
1L 17-18 35,5 34,7 37,8 34,8 43,0 34,4 g8 9,9 £, 8 93,4 &6 99,1 30,7 4,6 32,8 4,5 37,2 4,3 30,9 L3 32,8 1,4 37,4 1,6 |
1L 17-27 26,5 94,7 30,0 24,3 42,8 33,4 5,6 28,7 6,0 9,7 §,6 9,1 22,9 4,8 24,0 4,4 38,3 £,: 23,1 0,7 26,2 0,8 37,1 1,81
1L 18-24 33,8 93,8 47,0 93,7 59,9 94,1 5,9 2z,6 8,2 9,3 8,6 23,3 4,4 3,5 40,7 3,8 51,9 3,9 34,8 a9 4c,3 1,3 52,1 2,0 |
iL 21-22 40,0 33,4 47,5 23,1 7,1 92,8 3,4 ag,2 5;2 98,a 5,2 28,0 34,7 3,2 41,2 2,8 75,4 1,8 34,2 a8 41,4 g,s 75,8 2,8 |
IL 22-23 2s,1 82,8 8,3 92,3 74,0 92,7 52 2,10 51 97,9 51 97,3 76,3 1,8 59,2 2,4 84,1 2,0 78,8 a,8 59,3 1,2 84,3 1
1L 23-24 33,0 93,6 36,5 23,4 70,9 9z,7 5,8 28,5 5,0 97,2 51 97,9 33,8 3,5 26,4 3,3 gL, 4 2,1 34,0 9,2 28,6 0,4 61,8 2,91
L 25-26 €2,5 93,6 23,1 3,2 30,6 35,2 7,1 102,42 S,8 100,1 5% 29,2 34,1 g9 252 §,0 26,5 5,0 5¢,3 23,4 2,4 26,7 1,71
1L 28-28 33,2 85,1 13,1 35,0 4,9 24,7 5,6 2,1 4,2 2,1 4,0 97,3 26,2 50 14,8 4,8 21,8 £,4 26,3 16,7 S 21,7 L8
|L 2&-23 30,0 35,1 13,3 3¢, 83,0 93,3 5,5 a3,1 4,1 9g,0 4,1 98,0 28,0 5,0 18,7 4,2 54,8 2,4 26,2 1g,9 1,6 54,8 1,31
1L 28-29 25,4 34,7 34,2 34,4 £7,2 83,2 &,C 87,9 4,0 98,0 £,z a8,0 22,0 4,4 30,2 3,8 58,2 2,2 22,1 3c,3 1,9 5g,4 1,2}
1L 26-27 39,7 95,1 26,3 34,3 26,4 94,7 5,6 99,1 5,5 2,8 5,6 28,7 26,8 50 23,3 4,8 22,3 4,8 28,8 23,5 1,1 23,1 0,7 |
Koo f33) HaUovoe U’ e (MilspkeLinevRdult scripile g
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3.3.3 Tripping time of relays

124

U UgUe Uds UGUjecoe @ G;EGL"qu U serpyUx 3 o Uh \
953 Ueee GUds 6 saU U sdgeUa 30U } UoeUUs @add
U haUUG Geript@dd®0a&@a Ue by Ucgoei saxelU. ¢U U eUUay
A ¢e h3eeU Udd o3 Uegeed "e6g UalUUaUalUUs Us by Ucg:
A ¢ GcUUsose U pRGUUGd Ueg by UcgoeagoeaatelUasd ~Ysar I
A Bs dofebpebleg UosalUisg "eg UsUoUayes3UUs
A ¢diUssclUas Uxs doaUsaU;se hzprsocdelyg. aUsUasgy o Ua
A Bs 6} hszesUxbisetptipBdhe v3.
ge Uy yvydgy e Usctips Wy os@hiostds BlJedgm o H 3 U 3. 34
DPL Command - Tripping time of relays.ComDpl ® . . ] - ? x
Name ]Tﬁpping time of relays Execute
Advanced Options General Selection :_l :_] Close
Script Input parameters:
Description Type Name Value Unit Description Cancel
Version P Rf 0 Ohm N Save
2 |double |X 0 Ohm
3 [int method 0 0->1EC . 1-> complete Check l
4 |double |distance 50.0
i Contents
[ | _'_IL‘
Extemal Objects:
Name object Description
»1 Line 65 -
d | s
Koo 348U Yd@ 7 @3 U} Fripping ting of relays script.
¢ 2a0U0U " Uy UeyUyys Usthieg "~ UysalUebysUs:
A ¢ Gis3sdU0U0d UsUa&8YGd adyeeUUsd (
A ¢eydetied “"e6g dU UsUUaUGdUa Us Mettbdg¢®i aave U
>|EC, 1->Completg.
A ¢ds GeUUsese U AOUUGd Usg by Udigtanges.at ¢ UUs d

ey Q-
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¢ 20000 UsyUUjsa13 UsUsoUseshcwasd €jeaelebvysUB8a0
dgUae H 6g dU “~jJUoeUUe 85ddUa Us by Ucgoei aor:
6y dises @addUa € 683 Ua 30 U salUcdUdjecdbUUL 300d s

7

- Tripping time of relays : 2 S
axshme HeQRwwdn # &
Name Order Type Object modified Object modified by
#4 |Relays 17/6/2015 11:59:28 |kostas

a1

Ln1l 2 object(s) of 2 1 object(s) selected

Koo B33Js a Ul o Uc @ripping tine of relays script.

goalUU " UysUceeysys “~UypsalUecbhbysls:

g¢ds UsstitB o d salU UasUs Us by UcgoeiooarelU “6g U
aUs 30U " Uy Ue0U;8 6addUa.
A ¢e GaReldyse ies 6 " saas Ue Uy syeclUs Heoesgd Uesg doaUsU

>~

FUds Gg3§08gUAK9030UY) 8g B6Y o r(U o Trippingtiméas o Ud Us g
relay® script

s2tT sRelays,sElesents;

cbject cRelay,oElement;

J]J o986 e8adad eU

Ko o BBBUT L U o & @ Tipping time of relays script(1/4).
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choOfEl);

gU; Ue 00Uy 68 6c
by Ucgoagaal el

8 ¢ ¥.1I%F ,033Tance) s

Ko o B38JT L U 9 & @ Gipping time of relays script(3/4).

if {oRelay:s:yout < 2000.C)
{
sElsments=oRelay.Cetlonzents{’.Reiloc");

cElement=sFlements.Firsz();
while {oElesent)
i=pElesent.I30ut0fService();

if (.mot.d)

if {oEispent:s:yout=oRelay:s:yout)
[

printi{'$= (¥3): %I sec ',cRelay:loc_name,oflexent:lcc pawe,cRelay:s:yout);

1
1

oElement=sFisment3.Haxt();

Koo BBAT L U o &0 Tipping time of relays script(4/4).

gyaced UU U sgUU0ay
Uj 6 g0 9Ys esalhi

"6 g Thppifylimedflelhps stiipt f
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DIgSI/info - DPL Program "Tripping time of relays' started

The Location of Fault is : Line &5

The relative distance is : 50,0%

R351({16) (51P): 1,404575 sec

R351({45) (51P): 0,93E8139 sec

R351{26) (51P): 1,4110&63 3ec

R351({85) (51P): 0,626585 sec

R351(56) (51P): 0,476745 szec

DIgS5I/info - DPL program "Tripping time of relays' successfully executed

Kosohd) ZEazUovoe U’ e Ultppithitin&direlays striptg
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| B¢ Ks

ZUds3
iteoalUiaeg
Ust UU

gU a0 UselUy e
yrvd 4. 4.

YasUeslddj Wy UaUdy st Usay

KoohsU M .a

KooahsU 4.3 "~ Uje
U0 " ecalU U U
GUesscUalU "6y

g
9
U

GoaYeaesaUUs
a983ae@83UU>9

"Usae3aege3UUs

Uy UaUd)saUsay Uvrs

niem e

OuU Uvyadqdeegsa Ui e g 8

elU okRKhossa
ekv. ¢ a0

GUesoscUaxs3

c6gol 3

g P @it ag z8) Udlgiosy 3Y gt & K K

i) Usg . R(q km) X(q km)  B(eSkm) Ry(q km) Xoq km) 7 e o &ig)(
1-2 0,004 0,005 0,0 0,012 0,015 100
1-3 0,0057 0,0714 0,0 0,0171 0,2142 70
3-4 0,005 0,0563 0,0 0,015 0,1689 80
4-5 0,005 0,045 0,0 0,015 0,135 100
5-6 0,0045 0,0409 0,0 0,0135 0,1227 110
2-6 0,0044 0,05 0,0 0,0132 0,015 90
1-6 0,005 0,05 0,0 0,015 0,015 100

a3z UaXdjdy UaUdystiUsay U33dUiEEBEL 3 Usg UlUsalUia
Zgohd S(MVA) Vp(KV) i 60 (%  Xo%) Xo(%)
7 150 10 15 10 15
8 150 10 15 10 15
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a3 Ua¥Bdjdy UaUdystiUsay zUUUGedeUUsG UL 3 jJ3iyrvridd Ueg i

Zgoea  S(MVA V. (kV) Vu(kV) Z(%)
7-1 150 10 150 4
8-6 150 10 150 4

YasUsdldj &) UaUgpistiUstl¥eg FgAK Usg UsaUieg 8 sgolL 3 ¢t
Zgohd S«(MVA) RIX
4 400 0,1

422 zUayUd by UcgogoareyYUrs

ZFUd GgsyeUsU, " UjeglisaYeesaUUs s Useyd Uvxs  Uge
GUe Uaoa UdEE 8 timdlo WUxs Us A3sdidq UsUeagldmeddsUay Uc
dge oey) ¥vid Ur s Uo3Yors 4.5 y¥d 4.6 "3 UoeU

by UcgoagoeareyYUvxs.
Bs " a3UaUdiUdg HWEeHYIDDYi biUsaY " 368d od by Uc g
99U Us¥Yley Ud Useyd Us Us (i Ghoskivigw) Ofdesnseoid)l e d , L
GGYaeUUU oUUY eceocd hoavys Uxs o3 Ueset 3 000Gy

by Ucgoei saavyeU UsUosy YiGiesUUs 69 GgsUsGGiley yd
cgoh.

ga
03

C
o

¢ Gge oeyprvld Uxs “s3f¥Yeaxs U0 UU U gUUayaeUUU yo

KoohdQloskinlGyaeU GUdg oy Usee

Yalbo UG: Clseinli iYoe UUU(1%) U eduU3odBEE®miaUUGd GGYace UU

RF =0 q
3LG LL LG LLG

Branches
loh lph 31, loh 3l o 3l 31,

Bus | Bus | Contributions
From | To KA) | (A) | KA) | (KA) | (kA) | (KA) | (KA) | (kA)

1 2 7,59 | 6,579 | 11,394 | 1,246 | 1,246 | 6,642 | 11,061 | 0,678
L12 6,50 | 5,630 | 9,750 | 1,062 | 1,054 | 5,683 | 9,465 | 0,574
L31 1,20 | 1,044 | 1,800 | 0,365| 0,702 | 1,061 | 1,746 | 0,382
L61 200 1,736 | 3,006 | 0,336] 0,352 | 1,752| 2,916 | 0,192
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T71 | 3,30 ] 2,865 | 4,950 | 0,361 0,000] 2,873] 4,806 | 0,000
L21 | 0,950] 1,644 | 0,184 | 0,192 0,958] 1,596 | 0,105 | 0,950
L62 0,950 1,644 | 0,184 | 0,192] 0,958 1,596| 0,105 | 0,950

7,60 | 6,580 | 11,397 | 1,247 | 1,247 | 6,643 | 11,061 | 0,678
L13 6,37 | 5527 | 9,564 | 0,878 | 0,541 | 5,562 | 9,282 | 0,294
L21 1,06 | 0,920 | 1,593 | 0,178 0,187 0,928 | 1,545 | 0,102
L61 2,01 [ 1,745| 3,021 | 0,338 0,354 | 1,761 | 2,931 | 0,193
T71 3,30 | 2,865 [ 4,953 | 0,361 0,000] 2,873 | 4,806 | 0,000
L31 | 1,22] 1,054 | 1,836 | 0,369 | 0,706| 1,082| 1,782 | 0,384
L43 1,22 | 1,054 | 1,836 | 0,369 0,706 | 1,082 | 1,782 | 0,384

7,60 | 6,586 | 11,406 | 1,246 | 1,246 6,648 | 11,070 | 0,678
L16 5,54 | 4,801 ] 8,313 [ 0,901 0,885] 4,845| 8,070 | 0,482
L21 1,05 | 0,907 | 1,569 | 0,176 0,184 | 0,916 | 1,524 | 0,100
L31 1,19 | 1,040 | 1,794 | 0,364 0,701 1,057 | 1,740 | 0,382
T71 3,30 | 2,866 | 4,953 | 0,361 0,000] 2,874 4,809 | 0,000
L61 | 2,06 | 1,787 | 3,093 | 0,346 | 0,361] 1,803 3,003 | 0,197
L26 1,05 | 0,907 | 1,569 | 0,176 0,184 0,916 1,524 | 0,100
L56 0,16 [ 0,145 | 0,246 | 0,199 0,545 0,187 | 0,240 | 0,297
T86 2,95 | 2,563 | 4,434 [ 0,323 0,000] 2,570 4,305 | 0,000

6,48 | 5612 | 9,720 | 1,253 1,253 | 5,674 | 9,378 | 0,693
L34 3,84 | 3,335| 5,769 | 0,581 0,256 3,355| 5,568 | 0,142
L13 | 3,84 | 3,335 | 5,769 | 0,581 | 0,256 3,355| 5,568 | 0,142
L43 | 2,63 ] 2,286 | 3,954 | 0,672 0,996] 2,319| 3,813 | 0,551
L54 1,29 | 1,119 | 1,929 | 0,081 0,256 | 1,115| 1,863 | 0,142
ExGrid 1,35 | 1,177 | 2,025 | 0,591 1,253 1,212 1,953 | 0,693

6,70 | 5,807 [ 10,059 | 1,203 | 1,203 5,866 | 9,732 | 0,660
L26 3,20 | 2,771 | 4,800 | 0,573] 0,571 | 2,799 | 4,644 | 0,313
L12 | 3,20 | 2,771 | 4,800 | 0,573 | 0,571 | 2,799 | 4,644 | 0,313
L62 | 3,51 ] 3,036 | 5259 | 0,630 0,633] 3,068| 5,088 | 0,347
L16 0,10 | 0,088 | 0,153 | 0,016 0,012] 0,088 | 0,147 | 0,007
L56 0,64 | 0,559 0,960 | 0,283] 0,621] 0,574 0,927 | 0,341
T86 2,77 | 2,401 [ 4,152 [ 0,331 0,000 2,408 4,017 | 0,000

7,61 | 6,588 | 11,412 1,248 1,248 6,651 | 11,076 | 0,679
L65 6,35 | 5509 | 9,534 | 0,866] 0,514 | 5,542] 9,252 | 0,280
L16 2,00 | 1,733 | 3,000 | 0,331 0,337 1,747| 2,910 | 0,183
L26 1,05 [ 0,913 1,581 | 0,174[ 0,177] 0,921 [ 1,536 | 0,097
T86 3,30 | 2,866 | 4,950 | 0,361] 0,000 2,874 4,806 | 0,000
L56 | 1,25 [ 1,092| 1,881 | 0,382] 0,734 1,111| 1,827 | 0,400
L45 1,25 | 1,092 | 1,881 | 0,382] 0,734 1,111 | 1,827 | 0,400

6,54 | 5,665| 9,813 | 1,315] 1,315 5,731 9,450 | 0,730
L45 3,97 | 3,442 ] 5,955 | 0,969] 1,312 3,493]| 5,733 | 0,728
L34 2,43 | 2,113 | 3,654 | 0,325] 0,003 | 2,120| 3,519 | 0,002
ExGrid 1,54 | 1,340 2,307 | 0,644 [ 1,315] 1,378 2,220 | 0,730
L54 | 2,57 | 2,233 | 3,861 | 0,346 | 0,003 ] 2,240 3,720 | 0,002
L65 | 2,57 | 2,233 3,861 | 0,346 0,003| 2,240 3,720 | 0,002
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G UG Rp2¥ 1000 Yep e00s0l) &G ¥eae U0 U

Yas3 UasBl@oseinl i Yoe UUUREY)0 , 50 q 250
(IEEE 8-bus)
Re=0,5q Re=10q
3LG LL LG LLG
Branches
. Lo Lo 3, Lon 3lo Lo 3o 3,
Bus | Bus | Contributions P P P P
Erom | To (kA) | (KA kA) | (KA) | KA) | (KA (kA) | (kA)
1 2 7,57 | 6,573 [ 11,385 1,209 1,209 | 5,201 | 0,663 | 8,454
L12 6,48 | 5,625| 9,741 | 1.031] 1.023| 4,450| 0,561 | 7,233
L31 1,20 | 1,043] 1,797 | 0,354] 0,681 0,875| 0,374 | 1,335
L61 2,00 | 1,734] 3,003 | 0,326 0,342 | 1,374 0,187 | 2,229
T71 3,29 | 2,862] 4,947 | 0,350 0,000 2,210 | 0,000 | 3,672
2 1
L21 1,09 | 0,949] 1,641 | 0,178] 0,186] 0,709| 0,102 | 1,218
L62 1,09 | 0,949| 1,641 | 0,178] 0,186 0,709 0,102 | 1,218
1 3 7,57 | 6,574[ 11,385 1,210 1,210 5,202| 0,663 | 8,454
L13 6,35 | 5,522] 9,555 | 0,852 0,525| 4,317 | 0,288 | 7,095
L21 1,06 | 0,919] 1,590 | 0,173] 0,181 0,728 | 0,099 | 1,182
L61 2,01 | 1,744] 3,018 | 0,328 0,343 | 1,381 0,188 | 2,241
T71 3,29 | 2,862] 4,947 | 0,350 0,000 2,210| 0,000 | 3,672
3 1
L31 1,22 | 1,064] 1,833 | 0,358] 0,685] 0,892| 0,376 | 1,362
L43 1,22 | 1,064| 1,833 | 0,358] 0,685| 0,892 0,376 | 1,362
1 6 7,58 [ 6,579 ] 11,397 | 1,209 | 1,209 | 5,204 | 0,663 | 8,475
L16 5,52 | 4,796] 8,307 | 0,874 0,859 3,781 | 0,471 | 6,165
L21 1,04 | 0,906 | 1,569 | 0,170 0,178 0,718 0,098 | 1,164
L31 1,19 [ 1,039] 1,791 [ 0,353] 0,681 0,872 0,373 | 1,329
T71 3,29 | 2,864 4,950 | 0,350 0,000 2,211 | 0,000 | 3,732
6 1
L61 2,06 | 1,783] 3,090 | 0,336 | 0,351] 1,414| 0,192 | 2,295
L26 1,04 | 0,906 | 1,569 | 0,170 0,178 0,718 | 0,098 | 1,164
L56 0,16 | 0,145] 0,246 | 0,193 0,529 0,191 | 0,290 | 0,183
T86 2,95 [ 2,561 ] 4,431 | 0,313 0,000 1,981 | 0,000 | 3,288
3 4 6,46 | 5,607 9,711 | 1,215| 1,215| 4,672 0,678 | 7,548
L34 3,83 | 3,332] 5,766 | 0,564 | 0,249 2,733 | 0,139 | 4,482
L13 3,83 | 3,332| 5,766 | 0,564 | 0,249 2,733| 0,139 | 4,482
4 3
L43 2,63 | 2,284] 3,948 | 0,652 ] 0,967 ] 1,945| 0,539 | 3,069
L54 1,28 | 1,118 | 1,932 | 0,078 0,249 0,913 0,139 | 1,500
ExGrid 1,35 | 1,176 | 2,022 | 0,574] 1,215] 1,077 0,678 | 1,572
2 6 6,69 | 5,802] 10,050 1,170 1,170 4,787 | 0,647 | 7,767
L26 3,19 | 2,768] 4,794 | 0,557 | 0,555 | 2,284 | 0,307 | 3,705
L12 3,19 | 2,768| 4,794 | 0,557 | 0,555 | 2,284 | 0,307 | 3,705
6 2
L62 3,50 | 3,034] 5,253 | 0,613 ] 0,615] 2,377 | 0,340 | 4,062
L16 0,10 | 0,088| 0,153 | 0,016 | 0,012 | 0,073 | 0,007 | 0,117
L56 0,64 | 0,558 0,957 | 0,275] 0,603 | 0,512 | 0,334 [ 0,741
T86 2,76 [ 2,399 4,149 [ 0,322 0,000 1,935| 0,000 | 3,204
6 5 7,58 | 6,582[ 11,400 1,211 1,211 5,204| 0,664 | 8,457
L65 6,33 | 5,504] 9,525 | 0,841 0,499 4,300| 0,273 | 7,065
L16 1,99 | 1,731] 2,997 | 0,321 0,327 1,370 0,179 | 2,223
L26 1,05 | 0,912] 1,581 | 0,169] 0,172| 0,722 0,094 | 1,173
T86 3,29 | 2,863] 4,950 | 0,350 0,000 2,209 | 0,000 | 3,672
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5 6
L56 1,25 | 1,091] 1,878 | 0,371 0,712] 0,914 | 0,391 | 1,395
L45 1,25 | 1,091| 1,878 | 0,371] 0,712| 0,914 0,391 | 1,395

4 5 6,52 | 5,659| 9,801 | 1,272 1,272 4,697 | 0,714 | 7,563
L45 3,96 | 3,438] 5,946 | 0,938 1,270 2,894 | 0,712 | 4,587
L34 2,43 | 2,110| 3,648 | 0,315] 0,003 1,709| 0,001 | 2,814
ExGrid 1,53 | 1,338] 2,301 | 0,623] 1,272 1,208 0,714 | 1,776

5 4
L54 2,56 | 2,230| 3,858 | 0,335| 0,003] 1,807 | 0,001 | 2,976
L65 2,56 | 2,230| 3,858 | 0,335] 0,003] 1,807 | 0,001 | 2,976

"as UaMWdoseint (i Yoe UUUREY)L «qU 209 U

GUG s oRE= 0ZiFog UDHU &G EYVae UUU o

(IEEE 8-bus)
RF:].q RF:20q
3LG LL LG LLG
Branches
i | | 3l | 3l | 3l 3l
Bus | Bus | Contributions ph ph 2 ph 0 ph 0 2
Erom | To (kA) | (KA (kA) | (kA) | (kA) | (kA (kA) | (kA)
1 2 7,54 | 6,564 | 11,370 1,158 | 1,158 3,655| 0,650 | 5,709
L12 6,45 | 5,618] 9,729 | 0,987 0,979 3,126 | 0,550 | 4,887
L31 1,19 | 1,041| 1,794 | 0,339 ] 0,652 0,647 0,366 | 0,900
L61 1,99 | 1,732] 2,997 | 0,313]0,327] 0,967 | 0,184 | 1,506
T71 3,27 | 2,858] 4,941 | 0,335]0,000] 1,521 | 0,000 | 2,481
2 1
L21 1,09 | 0,947 ] 1,641 | 0,171 0,178] 0,529 | 0,100 | 0,825
L62 1,09 | 0,947 | 1,641 | 0,171]0,178| 0,529 | 0,100 | 0,825
1 3 7,54 | 6,565] 11,370 1,158 | 1,158 3,655| 0,651 | 5,709
L13 6,33 | 5,514| 9,543 | 0,815 0,502 3,003| 0,282 | 4,791
L21 1,05 | 0,918] 1,59 | 0,166 | 0,173] 0,512] 0,097 | 0,798
L61 2,00 | 1,741[ 3,015 | 0,314 0,329] 0,972 0,185 | 1,512
T71 3,27 | 2,859] 4,941 | 0,335 0,000] 1,520 0,000 | 2,481
3 1
L31 1,21 | 1,063] 1,8% | 0,343 0,656] 0,658| 0,369 | 0,918
L43 1,21 | 1,063| 1,80 | 0,343] 0,656 0,658 0,369 | 0,918
1 6 7,55 | 6,571 | 11,382| 1,158 | 1,158 3,656 | 0,651 | 5,712
L16 5,50 | 4,790| 8,295 | 0,837 | 0,823] 2,662| 0,462 | 4,161
L21 1,04 | 0,905| 1,566 | 0,163 [ 0,171| 0,505| 0,096 | 0,786
L31 1,19 | 1,038| 1,788 | 0,338 ] 0,652 0,644| 0,366 | 0,897
T71 3,28 | 2,860] 4,944 | 0,335 0,000] 1,520| 0,000 | 2,481
6 1
L61 2,05 | 1,783] 3,087 | 0,321 0,336] 0,995| 0,189 | 1,548
L26 1,04 | 0,905| 1,566 | 0,163 ] 0,171 0,505| 0,096 | 0,786
L56 0,16 | 0,145] 0,246 | 0,185 | 0,506| 0,165| 0,284 | 0,123
T86 2,93 | 2,557 4,422 | 0,300 0,000 1,362| 0,000 [ 2,220
3 4 6,44 | 5600] 9,699 | 1,163 | 1,163| 3,455| 0,664 | 5,364
L34 3,82 | 3,328] 5,757 | 0,540 0,238] 1,993 0,136 | 3,183
L13 3,82 | 3,328| 5,757 | 0,540 | 0,238 1,993 | 0,136 | 3,183
4 3
L43 2,62 | 2,281] 3,942 | 0,624 0,925] 1,467 0,528 | 2,181
L54 1,28 | 1,117 | 1,929 | 0,075[ 0,238 0,662 0,136 | 1,065
ExGrid 1,34 | 1,175] 2,019 | 0,549 [ 1,163]| 0,856 0,664 | 1,116
2 6 6,66 | 5,795] 10,038 | 1,123 | 1,123 3,498 | 0,635 | 5,463

134




TAG)] s) ttBABIEBZ BL qQRALE T t

) B¢ As KEZ |

L26 | 3,18 [ 2,765 4,788 | 0,535] 0,533] 1,669 0,301 | 2,607
L12 | 3,18 | 2,765| 4,788 | 0,535 0,533] 1,669 | 0,301 | 2,607
6 | 2
L62 | 3,48 | 3,030| 5,247 | 0,588 | 0,590| 1,829 | 0,334 | 2,856
L16 0,10 | 0,088| 0,153 | 0,015 0,012] 0,053 | 0,007 | 0,084
L56 0,64 | 0,558] 0,957 | 0,264 | 0,579] 0,405 | 0,327 [ 0,522
T86 2,75 [ 2,396 | 4,143 [ 0,309 | 0,000 1,385| 0,000 | 2,253
6 | 5 7,55 | 6,573 | 11,385 [ 1,159 | 1,159 3,656 | 0,651 | 5,709
L65 6,31 | 5,496| 9,513 | 0,805 0,477 2,988 0,268 | 4,70
L16 1,98 | 1,729 | 2,994 | 0,307 | 0,313 0,963] 0,176 | 1,500
L26 1,05 | 0,911] 1,578 [ 0,162 | 0,165 0,508 0,093 | 0,792
T86 3,28 | 2,860] 4,941 | 0,335 0,000] 1,519| 0,000 | 2,478
5 | 6
L56 | 1,25 [ 1,090] 1,878 | 0,355] 0,682] 0,675| 0,383 | 0,942
L45 1,25 | 1,090| 1,878 | 0,355] 0,682] 0,675| 0,383 | 0,942
4 | 5 6,50 [ 5,652 9,789 [ 1,213 1,213| 3,468 | 0,698 | 5,355
L45 3,94 | 3,433] 5,937 | 0,894 1,211 2,166 | 0,697 | 3,249
L34 2,42 | 2,108| 3,645 | 0,300 | 0,003 1,234| 0,001 | 1,992
ExGrid 1,53 | 1,336 | 2,298 | 0,594 | 1,213] 0,951] 0,698 | 1,257
5 | 4
L54 | 2,55 | 2,227| 3,852 | 0,319 | 0,003 | 1,305| 0,001 | 2,106
L65 | 2,55 | 2,227 3,852 | 0,319 | 0,003] 1,305| 0,001 | 2,106

Yas Us8Poseint (Y o ¢

UU0URE%)2 eqU o9 U

GUG 9 oRE= 04diFog UDHU &G EYae UUU o

(IEEE 8-bus)
R,:=2q R|:=40q
3LG LL LG LLG
Branches
. | | 3l | 3l | 3l 3l
Bus | Bus | Contributions ph ph 2 ph 0 ph 0 2
Erom | To kA) | (KA (kA) | (kA) | (kA) | (KA (kA) | (kA)
1 2 7,44 | 6,539 11,325] 1,034 | 1,034 | 2,185| 0,620 | 3,171
L12 6,37 | 5596| 9,693 | 0,881 | 0,874 | 1,868| 0,524 | 2,712
L31 1,17 [ 1,037| 1,788 | 0,303 | 0,582 | 0,418 | 0,349 | 0,501
L61 1,96 | 1,725] 2,988 | 0,279 | 0,292 ] 0,579 | 0,175 | 0,837
T71 3,23 | 2,848| 4,920 [ 0,299 | 0,000] 0,878 0,000 | 1,377
2 | 1
L21 1,07 | 0,944] 1,635 | 0,153 | 0,159 0,317 | 0,096 | 0,456
L62 1,07 [ 0,944| 1,635 | 0,153 | 0,159 | 0,317 | 0,096 | 0,456
1 [ 3 7,44 | 6,540 11,328 1,034 | 1,034 | 2,185| 0,620 | 3,171
L13 6,24 | 5,493| 9,507 | 0,728 | 0,448 | 1,765| 0,269 | 2,661
L21 1,04 [ 0,914 | 1,584 | 0,148 | 0,155 0,307 | 0,093 | 0,444
L61 1,97 [ 1,735] 3,003 | 0,281 | 0,294 | 0,582 | 0,176 | 0,840
T71 3,23 | 2,848 4,923 [ 0,299 | 0,000] 0,877] 0,000 | 1,377
3 | 1
L31 1,20 | 1,059] 1,824 | 0,306 | 0,586 0,425] 0,351 | 0,510
L43 1,20 | 1,059| 1,824 | 0,306 | 0,586 | 0,425| 0,351 | 0,510
1 [ 6 7,45 | 6,546 11,337] 1,034 | 1,034 | 2,185| 0,620 | 3,171
L16 543 | 4,772 8,262 | 0,747 ] 0,734] 1,590] 0,440 | 2,31
L21 1,03 [ 0,901| 1,560 | 0,146 | 0,152 ] 0,303 | 0,091 | 0,438
L31 1,17 [ 1,034] 1,782 | 0,302 | 0,582 | 0,417 | 0,349 | 0,498
T71 3,23 | 2,849 4,923 [ 0,299 | 0,000] 0,877 0,000 | 1,377
| 1
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L61 2,02 | 1,776 3,075 | 0,287 | 0,300 0,596 0,180 | 0,861
L26 1,03 [ 0,902| 1,560 | 0,146 | 0,152 | 0,303 | 0,091 | 0,438
L56 0,16 | 0,144 0,246 | 0,165 | 0,452] 0,132] 0,271 [ 0,069
T86 2,89 | 2,548 4,407 | 0,268 | 0,000 | 0,786 | 0,000 | 1,233
3 4 6,37 | 5,581 | 9,666 | 1,038 | 1,038 | 2,139 | 0,632 | 3,084
L34 3,78 | 3,317 5,739 | 0,481 ] 0,212] 1,206] 0,129 | 1,8®0
L13 3,78 | 3,317 5,739 | 0,481 ] 0,212] 1,206] 0,129 | 1,80
4 3
L43 2,59 | 2,274 3,99 | 0,556 | 0,825 0,938 | 0,503 | 1,254
L54 1,26 | 1,113 1,923 | 0,067 | 0,212] 0,396 | 0,129 | 0,612
ExGrid 1,33 | 1,171 2,013 [ 0,490 | 1,038] 0,591 | 0,632 | 0,642
2 6 6,59 | 5,776 10,005 1,008 | 1,008 | 2,145| 0,606 | 3,117
L26 3,14 | 2,756 | 4,773 | 0,480 | 0,478] 1,023| 0,288 | 1,488
L12 3,14 | 2,756 | 4,773 | 0,480 | 0,478] 1,023| 0,288 | 1,488
6 2
L62 3,44 | 3,020 5,232 | 0,528 | 0,530 | 1,122 | 0,319 | 1,629
L16 0,10 | 0,088 | 0,153 | 0,014 | 0,010] 0,032| 0,006 | 0,048
L56 0,63 | 0,556 | 0,954 | 0,237 | 0,520] 0,280] 0,313 | 0,297
T86 2,72 | 2,388 4,128 | 0,277 | 0,000 | 0,820 | 0,000 | 1,287
6 5 7,45 | 6,548 11,340] 1,035 | 1,035 2,185| 0,621 | 3,171
L65 6,22 | 5475 9,474 | 0,718 0,426 | 1,755| 0,256 | 2,649
L16 1,96 | 1,722 2,982 | 0,274 | 0,279| 0,576 | 0,167 | 0,834
L26 1,03 | 0,908 1,572 [ 0,145 0,147[ 0,304 | 0,088 | 0,438
T86 3,23 | 2,849 4,923 | 0,299 | 0,000] 0,877 | 0,000 | 1,377
5 6
L56 1,23 | 1,085] 1,869 | 0,317 | 0,609 0,437 | 0,365 | 0,522
L45 1,23 [ 1,085| 1,869 | 0,317 | 0,609 | 0,437 | 0,365 | 0,522
4 5 6,42 | 5,632 9,753 | 1,073 | 1,073] 2,146 | 0,661 | 3,069
L45 3,90 | 3,421 5916 | 0,791 | 1,071] 1,371] 0,660 | 1,863
L34 2,39 | 2,100 3,690 | 0,266 | 0,002 | 0,736 | 0,001 | 1,143
ExGrid 1,51 [ 1,332] 2,292 | 0,526 | 1,073 ] 0,650| 0,661 | 0,720
5 4
L54 2,53 | 2,220 3,837 | 0,282 0,002] 0,779 | 0,001 | 1,206
L65 2,53 | 2,220 3,837 | 0,282 | 0,002 | 0,779| 0,001 | 1,206
a3 Uadrar-ehdl i Yooe UUU(99%) U eduUsslgrE8bua)Ua G UUG(
RF:Oq.
3LG LL LG LLG
Branches
. | | 3l | 3l | 3l 3l
Bus | Bus | Contributions ph ph g ph 0 ph 0 2
From | To kA) | (kA) | (kA) | (kA) | (kA) | (kA) | (kA) | (kA)
1 2 6,70 | 5,806 10,056| 1,203 | 1,203 | 5,865 | 0,660 | 9,729
L12 3,24 | 2,812] 4,869 | 0,582 0,579 | 2,840 | 0,318 | 4,713
L31 0,56 | 0,492| 0,843 | 0,262 | 0,585 | 0,507 | 0,321 | 0,816
L61 0,07 [ 0,058] 0,099 | 0,010 | 0,006 [ 0,058 | 0,003 | 0,096
T71 2,75 | 2,388 4,128 | 0,329 0,000 | 2,395 | 0,000 | 3,993
2 1
L21 3,46 [ 2,994 5184 | 0,622 0,624 3,025 0,342 | 5,016
L62 3,46 | 2,994| 5,184 | 0,622 | 0,624 | 3,025 | 0,342 | 5,016
1 3 6,49 | 5619| 9,732 | 1,252 1,252 | 5,681 | 0,692 | 9,390
L13 3,88 | 3,366| 5,823 | 0,587 | 0,262 | 3,386 | 0,145 | 5,619
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L21 0,43 | 0,371| 0,642 | 0,085 0,090 | 0,375 | 0,050 | 0,618
L61 0,81 [0,703| 1,218 | 0,161 0,171 0,711 | 0,095 | 1,173
T71 2,64 | 2,294] 3,966 | 0,340 | 0,000 | 2,301 | 0,000 | 3,825
L31 2,61 | 2,263| 3,912 | 0,666 | 0,990 | 2,295 | 0,548 | 3,774
L43 2,61 | 2,263| 3,912 | 0,666 | 0,990 | 2,295 | 0,548 | 3,774

7,61 [ 6,592 11,418 1,248 | 1,248 | 6,655| 0,679 | 11,082
L16 2,05 | 1,773] 3,069 | 0,338 0,344 | 1,788 | 0,187 | 2,979
L21 1,04 | 0,900 1,557 | 0,172] 0,175 0,907 | 0,095 | 1,512
L31 0,13 [ 0,119] 0,201 | 0,187 0,518 | 0,159 | 0,282 | 0,195
T71 2,96 | 2,566] 4,440 | 0,323 0,000 | 2,573 | 0,000 | 4,308
L61 5,56 | 4,829 8,349 | 0,910 | 0,904 | 4,867 | 0,492 | 8,103
L26 1,04 [ 0,900 1,557 | 0,172 0,175 0,907 | 0,095 | 1,512
L56 1,23 [ 1,069] 1,839 | 0,377 0,730 1,087 | 0,397 | 1,785
T86 3,30 [ 2,866] 4,953 | 0,361 0,000 | 2,874 | 0,000 | 4,809

6,54 | 5665| 9,813 | 1,315 1,315[ 5,730 | 0,730 | 9,450
L34 2,46 | 2,136] 3,693 | 0,331 0,003 | 2,143 | 0,002 | 3,558
L13 2,46 | 2,136 3,693 | 0,331 0,003 2,143 | 0,002 | 3,558
L43 4,08 | 3530] 6,12 | 0,984 1,312 3,588 | 0,728 | 5,895
L54 2,54 | 2,209| 3,819 | 0,340 | 0,003 | 2,216 | 0,002 | 3,678
ExGrid 1,54 | 1,340 2,304 | 0,644 [ 1,315[ 1,378 | 0,730 | 2,220

7,61 | 6,587 11,409 | 1,247 | 1,247 | 6,650 | 0,679 | 11,073
L26 1,09 [ 0,940/ 1,629 | 0,179] 0,182 ] 0,948 | 0,099 | 1,581
L12 1,09 [ 0,940| 1,629 | 0,179 0,182 | 0,948 | 0,099 | 1,581
L62 6,52 | 5,648| 9,783 | 1,068 | 1,065 | 5,702 | 0,580 | 1,740
L16 1,99 [1,724] 2,985 | 0,329 | 0,335 1,739 | 0,182 | 2,898
L56 1,23 [ 1,073] 1,848 | 0,378 0,730 | 1,091 | 0,397 | 1,794
T86 3,30 | 2,866| 4,953 | 0,361 0,000 | 2,874 | 0,000 | 4,806

6,56 | 5,682| 9,843 | 1,254 | 1,254 | 5,761 | 0,692 | 9,498
L65 4,04 | 3,508] 6,069 | 0,603 | 0,262 ] 3,527 [ 0,145 | 5,859
L16 0,89 | 0,773| 1,338 | 0,171 0,172 | 0,780 | 0,095 | 1,293
L26 0,47 | 0,408] 0,705 | 0,090 | 0,090 ] 0,411 | 0,050 [ 0,681
T86 2,68 | 2,329] 4,026 | 0,342 0,000 | 2,336 | 0,000 | 3,885
L56 252 | 2,184] 3,774 | 0,651 0,992 | 2,218 0,548 | 3,642
L45 2,52 | 2,184| 3,774 | 0,651 0,992 | 2,218 | 0,548 | 3,642

6,55 | 5,674| 9,828 | 1,254 | 1,254 | 5,735 | 0,693 | 9,486
L45 2,54 | 2,206] 3,813 | 0,657 | 0,997 | 2,240 | 0,551 | 3,678
L34 1,19 | 1,034| 1,782 | 0,066 | 0,257 | 1,030 | 0,142 | 1,722
ExGrid 1,36 | 1,183] 2,034 | 0,591 ] 1,254 | 1,217 | 0,693 | 1,962
L54 4,01 | 3,478] 6,018 | 0,598 | 0,257 | 3,497 | 0,142 | 5,808
L65 4,01 | 3,478| 6,018 | 0,598 | 0,257 | 3,497 | 0,142 | 5,808
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Yas Uslldar<4nd 99 %Rr== D, 5 q 295U (UG Rp2 1000 Yo coUsU (EER Ak UUOU odd

8-bus)
Re=0,5q Re=10q
3LG LL LG LLG
Branches
I Lo Lo 3, lon 3o Lo 3lo 31,
ous | Bus Contributions | ) | ka) | kA) | kA) | KA) | kA) | ®kA) | (KA)
1 2 6,69 | 5,801 10,047| 1,170 [ 1,170 4,786 | 0,647 | 7,764
L12 3,24 | 2,809 4,866 | 0,565 | 0,563 | 2,318 | 0,311 | 3,762
L31 0,56 | 0,492 | 0,843 | 0,255 | 0,568 | 0,455 | 0,314 | 0,651
L61 0,07 | 0,058 0,099 | 0,009 | 0,006 | 0,047 [ 0,003 | 0,078
T71 2,74 | 2,385] 4,125 0,320 | 0,000 | 1,924 [ 0,000 | 3,189
2 | 1
L21 | 345] 2991] 5,181 | 0,604 | 0,607 | 2,468 0,335 | 4,005
L62 3,45 | 2,991 5,181 | 0,604 | 0,607 | 2,468| 0,335 | 4,005
1 | 3 6,47 | 5,613 9,723 | 1,215 | 1,215 4,676 0,678 | 7,554
L13 3,87 | 3,363 5,817 | 0,569 | 0,254 | 2,757 | 0,142 | 4,521
L21 0,43 | 0,370 0,642 | 0,083 | 0,088 | 0,309 | 0,049 | 0,498
L61 0,810,702 1,215 0,157 | 0,166 | 0,586 | 0,093 | 0,945
T71 2,63 | 2,291 3,960 | 0,330 | 0,000 1,864 | 0,000 | 3,078
3 | 1
L31 | 2,60 | 2,261] 3,906 | 0,646 | 0,961 ] 1,925| 0,536 | 3,036
L43 2,60 | 2,261 | 3,906 | 0,646 | 0,961 | 1,925| 0,536 | 3,036
1 | 6 7,59 | 6,586 | 11,406| 1,211 | 1,211 5,206 | 0,664 | 8,460
L16 2,04 | 1,771 3,066 | 0,328 | 0,108 | 1,402 | 0,183 | 2,274
L21 1,035] 0,899 1,557 | 0,167 | 0,169 | 0,711 ] 0,093 | 1,155
L31 0,129] 0,118] 0,201 | 0,181 | 0,503 | 0,167 | 0,276 | 0,147
T71 2,95 | 2,563 4,434 ] 0,314 | 0,000 1,981 | 0,000 | 3,288
6 | 1
L61 | 555| 4,816] 8,34 | 0,882 | 0,887 | 3,805| 0,481 | 6,186
L26 1,04 | 0,899 | 1,557 | 0,167 | 0,169 0,711 | 0,093 | 1,155
L56 1,22 | 1,068 1,839 | 0,366 | 0,708 | 0,896 | 0,388 | 1,365
T86 3,29 | 2,864 4,99 | 0,350 | 0,000 | 2,209 [ 0,000 | 3,672
3 [ 4 6,52 | 5,659 | 9,801 | 1,272 | 1,272 | 4,697 | 0,714 | 7,563
L34 2,45 | 2,134 3,69 | 0,320 | 0,003 ] 1,729 | 0,001 | 2,847
L13 | 2,45 2,134] 3,69 | 0,320 | 0,003 | 1,729 | 0,001 | 2,847
4 | 3
L43 | 407 | 3535] 6,114 | 0,952 | 1,270] 2,976 | 0,712 | 4,719
L54 2,54 | 2,207 3,816 | 0,329 | 0,003 | 1,787 | 0,001 | 2,943
ExGrid 1,53 | 1,338 2,301 | 0,623 | 1,272] 1,208 | 0,714 | 1,776
2 | 6 7,58 | 6,581 11,400 1,210 | 1,210 | 5,204 | 0,664 | 8,457
L26 1,08 | 0,939] 1,626 | 0,174 | 0,177 ] 0,743 | 0,097 | 1,206
L12 | 1,08 ] 0,939] 1,626 | 0,174 | 0,177 | 0,743 | 0,097 | 1,206
6 | 2
L62 | 6,50 | 5,643] 9,774 | 1,036 | 1,033 ] 4,461 | 0,567 | 7,251
L16 1,98 | 1,723 2,982 | 0,319 | 0,325| 1,364 | 0,178 | 2,214
L56 1,23 | 1,072] 1,845 | 0,367 | 0,709] 0,899 | 0,389 | 1,371
T86 3,29 | 2,863 4,947 | 0,350 | 0,000 | 2,209 [ 0,000 | 3,672
6 | 5 6,54 | 5676 9,831 | 1,216 | 1,216 | 4,705| 0,678 | 7,605
L65 4,03 | 3,505| 6,063 | 0,585 | 0,254 | 2,860 | 0,142 | 4,689
L16 0,89 | 0,773 1,338 | 0,166 | 0,166 | 0,641 | 0,093 | 1,035
L26 0,47 | 0,407 0,705 | 0,087 | 0,088 | 0,338 | 0,049 | 0,546
T86 2,67 | 2,326 4,00 | 0,331 ] 0,000 1,882] 0,000 | 3,111
5 | 6
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L56 | 251 ] 2,181] 3,768 | 0,631 | 0,962 ] 1,850 0,536 | 2,916
L45 2,51 | 2,181 3,768 | 0,631 | 0,962 | 1,850 | 0,536 | 2,916
4 | 5 6,53 | 5,668 | 9,819 | 1,217 | 1,217 | 4,701 | 0,678 | 7,596
L45 2,53 | 2,204 3,807 | 0,164 | 0,967 | 1,869 | 0,539 | 2,946
L34 1,18 | 1,033 | 1,782 | 0,064 | 0,249] 0,841 | 0,139 | 1,39
ExGrid 1,35 | 1,182 2,031 | 0,573 | 1,217 ] 1,078 | 0,678 | 1,572
5 | 4
L54 | 4,00 | 3,474 6,012 | 0,580 | 0,249 | 2,836 | 0,139 | 4,650
L65 | 4,00 3,474] 6,012 | 0,580 | 0,249 | 2,836 | 0,139 | 4,650

Yas3 Usllidar<4nd 99 %Rr== ll gq 295U (UG9soRt= GFFag UJOU &OEE®Sc UUU odd (

bus)
szlq RF:20q
3LG LL LG LLG
Branches
i | | 3l 3l | 3l 3l
Bus | Bus | Contributions ph ph 2| 1on(KA) 0 ph 0 2
Erom | To kA) | (kA) | (KA) (kA) | (kA (kA) | (kA)
1 2 6,66 | 5,794 (10,035 1,123 | 1,123] 3,498| 0,635 | 5,460
L12 3,23 | 2,806] 4,860 | 0,543 | 0,540] 1,694] 0,306 | 2,646
L31 0,56 | 0,491 | 0,843 | 0,245 | 0,545] 0,362| 0,308 | 0,459
L61 0,07 [ 0,057 0,099 | 0,009 [ 0,006] 0,034] 0,003 [ 0,054
T71 2,73 | 2,383] 4,119 | 0,307 [ 0,000] 1,377 [ 0,000 | 2,241
2 | 1
L21 | 3,43 | 2,988] 5,175| 0,580 | 0,582] 1,804 0,329 | 2,817
L62 343 2988]| 5175 | 0,580 | 0,582| 1,804| 0,329 | 2,817
1 | 3 6,45 | 5,607 | 9,711 | 1,163 | 1,163] 3,457| 0,664 | 5,367
L13 3,86 | 3,358 5,811 | 0,545 | 0,243] 2,010] 0,139 | 3,21
L21 0,43 [ 0,370 0,639 | 0,079 | 0,084 0,229 0,048 | 0,354
L61 0,81 0,701] 1,215 [ 0,150 | 0,159] 0,434| 0,091 | 0,672
T71 2,62 | 2,289 ] 3,957 | 0,316 | 0,000] 1,348 0,000 | 2,187
3 | 1
L31 | 259 | 2,258 ] 3,903 | 0,618 | 0,920] 1,352 0,525 | 2,157
L43 2,59 | 2,258 | 3,903 | 0,618 | 0,920| 1,352| 0,525 | 2,157
1 | 6 7,55 | 6,577 11,391 1,159 [ 1,159] 3,657 | 0,651 | 5,712
L16 2,03 | 1,769] 3,063 | 0,314 [ 0,319] 0,985] 0,179 | 1,536
L21 1,03 | 0,898 | 1,554 [ 0,159 | 0,162] 0,500 | 0,091 | 0,78
L31 0,13 | 0,118] 0,201 | 0,173 | 0,481] 0,147| 0,270 | 0,099
T71 2,94 | 2,560 | 4,428 | 0,300 | 0,000] 1,362] 0,000 | 2,220
6 | 1
L61 | 5552 | 4810 8,328 | 0,845 | 0,840] 2,672 0,472 | 4,176
L26 1,03 | 0,898 | 1,557 | 0,159 | 0,162] 0,500 | 0,091 | 0,78
L56 1,22 | 1,066 | 1,836 | 0,350 | 0,678] 0,662 0,381 | 0,921
T86 3,28 [ 2,860 4,941 | 0,335 [ 0,000 1,519[ 0,000 | 2,478
3 | 4 6,50 | 5651 ] 9,789 | 1,213 [ 1,213] 3,468| 0,698 | 5,355
L34 2,44 | 2,131] 3,684 | 0,305 | 0,003] 1,248 0,001 | 2,016
L13 | 2,44 | 2,131 ] 3,684 | 0,305 | 0,003] 1,248| 0,001 | 2,016
4 [ 3
L43 | 4,06 | 3,530] 6,105 | 0,908 | 1,211] 2,225 0,697 | 3,339
L54 2,53 | 2,204 | 3,810 | 0,314 [ 0,003 1,290| 0,001 | 2,085
ExGrid 1,53 | 1,336 | 2,298 | 0,594 | 1,213][ 0,951| 0,698 | 1,257
2 | 6 7,55 | 6,572]11,382| 1,159 [ 1,159] 3,656| 0,651 | 5,709
L26 1,08 | 0,938 ] 1,623 | 0,167 | 0,169] 0,523| 0,095 | 0,816
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TAKO) s) tBABIEBZBLEQFALE T)t | BBEgASAKEZ)

L12 1,08 | 0,938 ] 1,623 | 0,167 | 0,169] 0,523 | 0,095 | 0,816
6 2
L62 6,47 | 5635| 9,759 | 0,992 | 0,989 3,133 | 0,556 | 4,896
L16 1,98 | 1,720] 2,979 | 0,306 | 0,311] 0,959| 0,175 | 1,494
L56 1,22 [ 1,070] 1,842 | 0,351 [ 0,679] 0,665| 0,381 | 0,924
T86 3,28 | 2,859 4,941 [ 0,335 | 0,000] 1,519] 0,000 | 2,478
6 5 6,52 | 5,669 | 9,819 | 1,164 | 1,164| 3,466| 0,664 | 5,382
L65 4,02 | 3,500 ] 6,054 | 0,559 | 0,243] 2,077] 0,139 | 3,318
L16 0,89 | 0,772 1,335 | 0,159 | 0,159] 0,472| 0,091 | 0,732
L26 0,47 [ 0,407 0,705 | 0,084 [ 0,084 0,249[ 0,048 | 0,387
T86 2,66 | 2,323 ] 4,017 | 0,317 [ 0,000] 1,357 0,000 | 2,202
5 6
L56 2,50 | 2,179] 3,765 | 0,604 | 0,920] 1,393| 0,525 | 2,064
L45 2,50 | 2,179| 3,765 | 0,604 | 0,920] 1,393| 0,525 | 2,064
4 5 6,51 | 5,661 | 9,804 | 1,164 | 1,164| 3,464| 0,664 | 5,379
L45 2,53 | 2,201 ] 3,804 | 0,610 | 0,926] 1,408] 0,528 | 2,085
L34 1,18 | 1,031 ] 1,779 | 0,061 | 0,239] 0,608| 0,136 | 0,975
ExGrid 1,35 | 1,180 ] 2,028 | 0,548 | 1,164] 0,854 | 0,664 | 1,113
5 4
L54 3,98 | 3,470| 6,003 | 0,555 | 0,239] 2,061 | 0,136 | 3,294
L65 3,98 | 3,470] 6,003 | 0,555 | 0,239] 2,061| 0,136 | 3,294

Yas Usl2dar4nd 99 %Re=¢ 2 q 295U (GUG9seR¢= G4Fog UYL giEEWHSsc U0U
bus)
RF=2q R|:=40q
3LG LL LG LLG
Branches
. | | 3l 3l | 3l 3l
Bus | Bus | Contributions ph ph 2| Ton(kA) 0 ph 0 2
Erom | To (kA) | (kA (kA) (kA) | (KA (kA) | (kA)
1 2 6,59 | 5,774 | 10,002 1,008 | 1,008| 2,145| 0,606 | 3,117
L12 3,19 | 2,797 | 4,845 | 0,487 | 0,485] 1,039] 0,292 | 1,509
L31 0,55 | 0,490 | 0,840 | 0,220 | 0,490] 0,253| 0,295 | 0,261
L61 0,07 | 0,057 | 0,099 | 0,008 [0,005| 0,021| 0,003 | 0,03
T71 2,70 | 2,375 | 4,107 | 0,276 | 0,000] 0,816 0,000 | 1,281
2 1
L21 3,40 | 2,978 | 5157 | 0,521 |[0,523] 1,106 | 0,314 | 1,608
L62 3,40 | 2,978 | 5,157 | 0,521 | 0,523] 1,106 | 0,314 | 1,608
1 3 6,38 | 5,588 | 9,678 | 1,037 | 1,037] 2,139| 0,632 | 3,084
L13 3,81 ] 3,347 | 579 | 0,486 |0,217] 1,216] 0,132 | 1,845
L21 0,42 | 0,368 | 0,639 | 0,070 | 0,075] 0,142 | 0,046 | 0,204
L61 0,80 | 0,699 | 1,209 | 0,134 | 0,142] 0,269 0,086 | 0,387
T71 2,60 | 2,281 | 3,942 | 0,282 | 0,000] 0,806 0,000 | 1,257
3 1
L31 256 | 2,250 | 3,891 | 0,551 |0,820] 0,928 | 0,500 | 1,239
L43 2,56 | 2,250 | 3,891 | 0,551 | 0,820] 0,928 0,500 | 1,239
1 6 7,45 | 6,552 | 11,349 1,034 |1,034[ 2,185| 0,621 | 3,171
L16 2,00 | 1,762 | 3,051 | 0,280 | 0,285] 0,589 0,171 | 0,852
L21 1,02 | 0,894 | 1,548 | 0,142 | 0,145] 0,299 | 0,087 | 0,432
L31 0,13 ] 0,118 | 0,198 | 0,155 | 0,430] 0,119| 0,258 | 0,057
T71 2,90 | 2,550 | 4,413 | 0,268 | 0,000] 0,786 0,000 | 1,233
6 1
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L61 | 545 | 4,789 | 8,298 | 0,754 | 0,749] 1,596 ] 0,450 | 2,319
L26 1,02 | 0,894 | 1,548 | 0,142 | 0,145] 0,299 | 0,087 | 0,432
L56 1,20 | 1,062 [ 1,80 | 0,313 | 0,605] 0,429 | 0,363 | 0,510
T86 3,23 | 2,849 | 4,923 | 0,299 |0,000] 0,876 0,000 | 1,377
3 | 4 6,42 | 6,631 | 9,753 | 1,073 | 1,073[ 2,146 0,661 | 3,069
L34 2,42 | 2,123 ] 3,672 | 0,270 | 0,002] 0,745] 0,001 | 1,155
L13 | 2,42 | 2,123 | 3,672 | 0,270 | 0,002 0,745| 0,001 | 1,155
4 | 3
L43 | 400]| 3517 | 6,084 | 0,804 | 1,071] 1,406| 0,660 | 1,914
L54 2,50 | 2,196 | 3,798 | 0,278 | 0,002] 0,770 | 0,001 | 1,194
ExGrid 1,50 | 1,332 [ 2,292 [ 0,526 | 1,073] 0,650 | 0,661 | 0,7
2 | 6 7,45 | 6,547 | 11,340| 1,034 | 1,034| 2,185[ 0,621 | 3,171
L26 1,06 | 0,934 ] 1,617 ] 0,149 [0,151] 0,313 ] 0,091 | 0,453
L12 | 1,06 | 0,934 | 1,617 | 0,149 | 0,151] 0,313 | 0,091 | 0,453
6 | 2
L62 | 6,39 | 5614 | 9,723 | 0,885 | 0,883] 1,873 | 0,530 | 2,718
L16 1,95 | 1,714 | 2,967 | 0,273 | 0,278] 0,574 | 0,167 | 0,831
L56 1,21 | 1,066 | 1,836 | 0,313 | 0,606] 0,431 | 0,363 | 0,513
T86 3,23 | 2,848 | 4,923 | 0,299 |0,000] 0,877 0,000 | 1,377
6 | 5 6,44 | 5649 | 9,786 | 1,038 | 1,038] 2,140 0,632 | 3,087
L65 3,97 | 3,488 | 6,033 | 0,499 |0,217] 1,254] 0,132 | 1,902
L16 0,88 | 0,769 | 1,332 | 0,141 | 0,142| 0,292| 0,086 | 0,420
L26 0,46 | 0,405 | 0,702 | 0,075 | 0,075] 0,154 [ 0,046 | 0,222
T86 2,63 | 2,315 | 4,002 | 0,283 | 0,000 0,809 [ 0,000 | 1,263
5 | 6
L56 | 2,47 | 2171 ] 3,79 | 0,539 [ 0,133]| 0,891] 0,500 | 1,182
L45 247 ] 2,171 | 3,79 | 0,539 |0,133] 0,891 0,500 | 1,182
4 | 5 6,43 | 5641 | 9,771 | 1,038 | 1,038] 2,140| 0,632 | 3,084
L45 2550 | 2,193 | 3,789 | 0,544 |0,825] 0,900| 0,502 | 1,197
L34 1,17 | 1,028 [ 1,773 | 0,055 | 0,213] 0,364 | 0,129 | 0,561
ExGrid 1,33 | 1,176 [ 2,022 | 0,489 | 1,038] 0,589 | 0,632 | 0,639
5 | 4
L54 | 394 | 3458 | 5982 | 0,494 |0,213] 1,244] 0,129 | 1,8D
L65 | 3,94 | 3,458 | 5982 | 0,494 | 0,213]| 1,244 | 0,129 | 1,890

rr
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KooafhsU j4.adedqldq doaUsalU)jesfERxs lisalUieg 8 sgol 3

Yas Ual3d\g4.c adiellbodU; 63 & ¥ 3

Relay No Relay Name Pick-up Current Time Dial CT Ratio
(A)

1 R351(21) 1,863 0,100 1200:5
2 R351(13) 5,000 0,131 1200:5
3 R351(34) 5,000 0,116 800:5
4 R351(45) 3,765 0,100 1200:5
5 R351(56) 1,861 0,100 1200:5
6 R351(62) 4,617 0,100 1200:5
7 R351(61) 5,000 0,107 800:5
8 R351(12) 4,366 0,100 1200:5
9 R351(31) 2,676 0,100 800:5
10 R351(43) 3,797 0,100 1200:5
11 R351(54) 3,995 0,100 1200:5
12 R351(65) 5,000 0,132 1200:5
13 R351(26) 1,853 0,100 1200:5
14 R351(16) 5,000 1,07 800:5

FUds KodlhpsbBgldoBesesUUs 69 alUse i ald aUsUsgjoald
Usg usaUiaeg.
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TAKU)] s) tBABIEBZBLqQREALE T) t

) B¢ As KEZ |

[ DPL Commend - Trpping time of releys.ComDpl i =3
e [icorsime o e Excte |
Advanced Options Genersl Selaction. W= Oose I
Serpt Fou paaetars
Do Tipe Narre [ Ve Iu-u] Descrpton l Cancel |
Varsion > & 5 Onn_| - sem |
2 doudie % o O ‘ e
(3w miod 0 [ 0ok . 15 compeia - ek |
|4 Jdoutle |detance 2 L 2 -
Conterts |
I 4] | ‘ v
Btems Obects
Nams cbsct Descagron l
e 16 -
o J ;J’J
- o S, = omor . . ) . o e .
Koo M3 Bgde ailiTUsidgopi ng ti me of relayso script.
FUds oaadUU AUsrvyUUpsa13 UsUsoaUsecysxrso e @) Ua
"3 UoegUUs 69ddUa Ue by UcgeiosaveU. 95U Usgd UGos
23 Uee2ysp,16. ¢U U @UUayGeUOUU Uxs "~ jelceesst GU0Ys3
4.8 yyvyd 4.13.
DIgS5I/info — DPL Program "Tripping time of relaya' started
The Location of Fault is : Line 12
The relative distance is : 50,0%
R351(12) (51F): 0,492034 sec
R351(31) (51F): 1,189753 sec
R351({21) (51F): 0,445041 sec
R351(&2) (51F): 1,088754 zec
DIgS5I/info — DPL program "Tripping time of relay3a' succeasfully executed
AooMB B, clicedidiylidping ti meGUOdy VedPemaysod script

144




TAKO) s) tBABIEBZBLEQFALE T)t | BBEgASAKEZ)

=3280 =TES.6330 =2100.377 =4265.051

SRS SIHRISIL

Koofh® ooy UseU aUsUsgyoald daUsaUjyeasheys g BypyslUU0Gdd ool

zU UGU;eeoe bjyUcgoegoeare WUdpdalgallg Uhle as d
R351( 2R35BWUB2) “6g UasUs d oijysU0 "jeatUUGaU Udd
U homgd HaiUoUay e3UUs, RIG3L( 6B 5d&BA Y d3 pdddsc i
backup ~ J 6 G UU G oR351(2)¥R3 51 ( 12) UsUatUescU. A aldd
U UsoeesaslUUUs "vd fAboay Usd 6 oaYdU doaUaUj; e3fheac
"8g Uasze3 Bls 40Bd3 Ksoah

DIg5I/info — DFL Program "Tripping time of relawvs' started

The Location of Fault is : Line &5

The relative distance is : 50,0%

R351{1&) (51P): 1,649939 s3ec

R351({2&6) (51P): 1,688213 sec

R351({45) (51P): 1,053718 s=ec

R351({56) (51P): 0,505312 sec

R351({&65) (51F): 0,664557 sec

DIg5I/info — DFL program "Tripping time of relawvs' successfully executed

Koomddy) cleeddiylicpping ti melOd) UeBbmy s O script
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=524.0064670.930 =127299| =1750.495 =4533.162

a1 L
k100 100000

1)
&2

52)
SZARI21)

Koohdll) 4dosYo) UeeU aUsUcgy)oaUd daUaUjeshers g6 UyyslUGdd o

zU UGUjeeoe by UcgoegoobeUllgdUgPigallg Uhle Bos d
R351(5®R35bUB5), “"6g UasUs d oijysU0 "jealUU0UGaU U(q

Ust 69 doR3BIM45)R3HLE62RI5 b(Us6) batkup U@ B0 alU Uxs
R351(%), R351( 65) Uz UatUescU. A aldd, "0 00dy UaUU:

daUs U BBHI(c6d5 ) bagkeptlse- UbiUg 63 heaegd.

DIg5I/info — DFL Program "Tripping time of relays' started
The Location of Fault is : Line 14é
The relatiwve distance iz : 50,0%

R351(14a) (51F): 0,532172 =3ec
R351(61) (51F): 0,530383 =ec
DIg5I/info — DFL program "ITripping time of relavs' successfully executed

KooMia2MW) s leedidivlichpi ng ti melOdy Uedsbrmmy s o scri pt

146




TAKO) s) tBABIEBZBLEQFALE T)t | BBEgASAKEZ)

. ~530 365 1 ~3330813

AN
:

a4 L L L L I L L L R S S L L L L L
100k 100 1000 10000 100000
5 (45)

MO UGUyesoe by UcgegoeeHe Ul Pda Ubg UHgetde B d
R351( 6 R35 (UI6) UasUs d oijysU0 "jeaUUbaklp Udd o9} Us
daUaUj 63 fhea.backp yleead®bydoaUd e6iGUaal0U0Us UGU3RHd
daUsaUjeshevys, oaUs UGUUyyeg aU®) bPUc ®s gaal ellol
stisUalUU; U UBDUs® sU BgeliwUoUayegs Uesgd doaUsaUy
"360U00GaUd Bdd o3 Ueseced 1

EFUsd Asohs3sUd 4.16 y¥vd 4.19 sepialtRémmde 9w 0U0s d
fiMultiple LineFauld UU 6 sali Ulo@®Wa @it (3 o ¥i biloeas® 24

by Ucgoegoeal eUUU 80 HRaoasgd Usgd sgosid aUs GU U s
gU0 U gUUeay0elUUU Ua¥Yoe3UUs Ua UBbwerRaaory’ Uyavldly joe0 U3
U} 6 MSiEscel

HUsUaGUUGd GlGYoe Rded 2y cd)e o 89 ogif deleay of 8 i © ¢ i Ue g
agooalcelUlEcgg0odIadUs B jgdeatdlUsd “~Ujyegls¥Ysa
;} 0 Géiptgos fvAosohsUd 4. 14 oaUs 4.15.
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DPL Command - Fault Report.CamDpl "': =

Banic Opticns

Advanoed Options
Sefipt

Descnption
Version

Name |Fault Report
General Selection  w| # | Study Cases\Study Case\Short Circutt Set
Input parameters:
Type Name Value Untt Descrption
L Rf 2 Ohm | Fault Impedance, R -
2 _|double |Xf 0 Ohm | Fault Impedance, X
N () method 0 She-Method 0#IEC 1scomplete
4 fint |l 1 Calculate faults at all busbars
8 |int IExcel o Witte data to MS-Excel, 0 => write to Output wir ey

Extemal Objects:
Name | object Description

.| |

Cl

el

Cartents

——

Aaafﬂiﬂﬂl\gdea(ﬁe@g@gﬂipt iFaul t -b®eporto

(1 EEE

Advanced Options
Serpt
Desorption

Version

[ DPL Command - Multiple Line Fault.ComDpt

Name [Multiple Line Fault
General Selection v| Lad | o
Input parametan
Type Name Value [ Description Cancel
i A 2 Gihm S Save |
2 |double | X 0 Ohlim
3 |m |method 0 T losiEc 1 ot Check I
4 |int |Excel 0 1->Fxcel | 0-> Output Window
Contents

Extamal Objects:
Name object Deacrption

«| |

Koo MaFNgde alielyzd i pt AMul ti pl e-busii ne

Faul t o
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| UBE KAs KE

DIg5I/info - Calculating short circuits (IEC) at all busbars

| Unom 3-FPhase 1-Fhase Phase-Fhase Positive Seq Zero Seq Ratio Ratio Ratic |
| Station Name Bus Name Unom I Angle I Angle I Angle R )4 RO 0 X0/¥1 ROJKO ROSEL |
| [¥EV] [kR] [deq] [kR] [deg] [ER] [deq] [pu] [pu] [pu] [pu] [-] [-] -1 |1
| EB 1 150,0 7,5 -78,0 1,2 -78,8 &6 -173,3 0,002% 0,0555 00,1709 0,8923 16,074 0,191 3,078 |
| BR 2 150,0 6,6 -78,9 1,2 -78&,9 5,8 -173,6 00,0035 00,0631 0,1729 0,9141 14,494 0,189 2,741 |
| EB 3 150,0 6,4 -78,9 1,2 -78,8 5,6 -173,4 00,0039 0,0652 00,1685 0,8685 13,321 0,194 2,584 |
| BB 4 150,0 6,4 -78,8 1,3 -78,2 5,6 -173,1 00,0042 0,0646 0,1642 0,8209 12,714 0,200 2,543 |
| BE 5 150,0 6,4  -78,6 1,2 -78,5 5,6 -173,2 00,0041 00,0645 0,1693 0,8685 13,472 0,195 2,626 |
| BB & 150,0 7,5 -78,0 1,2 -T8,8 6,8 a,7 0,002%9 0,055 00,1713 0,8913 1,072 0,192 3,088 |
| BB 7 10,0 3,2 -1,6 3,2 -1,7 5,5 -93,2 00,0028 0,0558 0,0001 0O,0673 1,206 0,002 0,002 |
| BE & 10,0 3,2 -1,6 3,2 -1,7 5,5 g6,8 0,0028 0,0558 0,0001 0,0673 1,207 0,002 0,002 |
DIg5I/info - DPL program '"Fault Report' successfully executed
Koomddld) s U6 e ddwaliud t Re pi @utpudWirslanr(IERELS -bus).
e |
A B = D E F G H 1 J K L M N o P c
| 3-Phase 3-Phase 1-Phase 1-Phase Phase-Phase Phase-Phase Pos-Seq Pos-5eq Zero-Seq Zero-Seq Ratio Ratio Ratio
. Station NameBus Name Unom 1 Angle 1 Angle 1 Angle R X RO X0 X0/%1 RO/X0 RO/X1
[kv] [ka] [deg] [kA] [deg] [kA] [deg] [pu] [pu] [pu] [pu] [pu] [pu] [pu]
EB1 150 7.5 -78 1,2 -78,6 6,0 -173,3 0,0029 0,0555 0,170% 0,8923 16,074 0,191 3,078
BB 2 150 6,6 -78,9 1,2 -78,9 5,8 -173,6 0,0035 0,0631  0,1729 0,9141 14,494 0,189 2,741
i BB 3 150 6,4 -78,9 1,2 -78,6 5,6 -173,4 0,0039 0,0652  0,1685 0,8685 13,321 0,194 2,584
BB 4 150 6,4 -78,6 13 -78,2 5.6 -173,1 0,0042 0,0646 0,642  0,8209 12,714 0,2 2,543
BBS 150 6.4 -78,6 1,2 -78,5 5.6 -173,2 0,0041 0,0645 0,1693 0,8685 13,472 0,195 2,626
BB B 150 7.5 -78 1,2 -78,6 6,06 6,7 0,0029 0,0555 0,1713 0,8913 16,072 0,192 3,088
2 BB7Y 10 3,2 -1,6 3,2 -1,7 5,5 -93,2 0,0028 0,0558  0,0001  0,0673 1,200 0,002 0,002
L BB & 10 3,2 -1,6 3,2 -1,7 3,3 86,8 0,0028 0,0558  0,0001  0,0673 1,207 0,002 0,002
2

Koo MATY ) 6 U 6 ¢ didalud t

R e pi VIS Extel Ble (EEEFStbus).
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TAKO) s) ttBABIEBZBLQFEALE 7Tt | UBEASAFE

DIgSI/info - DPL Program "Mulctiple Line Famit' started
| 3-Fh{l) 3-7a(50) 3-Fh(99) 1-Fh{l) 1-Fh(59) 1-FR[98) Fh-Eh({l) h-Fh (50} Ph-Fh(%3) h-Pn-Gr{l) Fh-Ph-Gr{50) Ph-Fh-Cr(29) |
|Lins ¥aze I Angle I Angls I 2ogle I 1s 1 Angls I ingle I  Ingle I Ingle I Ingle I 2ngle I 2ngle 1 Angle |
fgd] [deg] k2] [deg] [¥a]  [deq] [¥a] [deqg] (2] [deq] (k&] [deg] [(XA] [deq] [i&] [deg] [&&]  [deq] [k2]  [deq] k2] [deq] [EA] [deg] |
|Line 13 7,4 102,0 &7 1013 g4 1011 1,2 1014 1,2 1043 1,2 1014 5 &7 5,8 &6 5,8 & 8,3 B,2 5,2 7.3 5,8 63 |
|Line 34 g4 101,1 63 101,2 g4 1014 1,2 101,4 13 10%,5 1,3 1017 5,8 (N3 5.5 £§,7 5,6 g9 5,5 g3 53 g,2 5.8 11
|Line 12 7,4 102,0 6,8 1013 g8 1011 1,2 1014 1,2 10%,2 1,27 108,1 (] &7 59 §,3 58 g4 3 8,2 59 73 5,7 L
|Line 18 7.4 102,80 7,1 1017 7.5 102,06 1,2 1014 1,2 10,3 1,2 1084 §,5 &7 £,3 §,7 6,6 &7 8,5 g,2 g,2 7,9 8,5 8,2 |
|Line 26 6,6 101,%1 €8 1014 7,4 18z,0 i,2 10,1 1,2 1012 1,2 1014 5,8 E L 8,0 8,5 §,5 £7 5,7 7.1 59 1.4 &5 g2 |
|Line &5 7,4 162,0 &8 101,68 g4 1014 1,2 101,4 1,2 1014 1,2 1015 £,5 &7 €, 0 8,2 5,6 8] 8,5 8,2 5,8 7.6 5.6 T,2 |
|Line 54 6,4 1014 6,3 1031,3 g, 1014 1,3 101,2 1,3 101,6 1,2 10,5 5,6 €9 5,5 8,9 5,8 &8 5,6 7,1 5,35 7,4 5,6 7.2 |
DI4SI/info - DPL program "Multiple Lime Fault' spccessfully executed
Koomagld)y s lecedadudd i pl e Li ri@®utguaNnddwdEEE 84bus)p t
il ‘a B c ) £ £ s H ! 1 K L M N [T @ a R s T u v W X y
i 3-9h(1) 3-Phi50} 3-Ph(33) 1-20(1) 1-Ph{50] 1-2h(%3) Ph-Phi1} Ph-Phis0) 7-2h(33) Ph-Ph-Gr{1) 2h-Ph-Gri50} Dh-Ph-Gr{33]
‘linaName | Angle I Angle | Angle | Angle [ Angle | Angle | Angle | Angla | Angle 1 Angle | Angle I Argle
| Al  fdegl [kA] fdeg] [WA] fdeg] ] fdeg] (kA [degl [kA] [degd [kA] [deg] [kA] [deg] kAl [deg] [kA] [degl  [xA] [deg] [ka] [deg]
o line13 74 102 67 1013 64 1011 12 plas 12 1013 12 plas 6,5 67 59 66 56 66 65 §2 5% 73 56 639
line34 64 1011 63 1012 64 1014 12 014 13 1015 13 0.7 56 66 55 87 556 L] 55 63 55 83 56 71

2 74 n 63 1013 6,6 1011 12 14 12 1012 12 1051 6,5 67 59 65 58 G4 65 82 59 73 57 71
lrel6 74 2 71 1017 75 102 12 s 12 1013 12 plus 65 67 6.3 8,7 66 67 635 82 6,2 78 63 82
lir226 66 01 63 s TA i 12 1011 12 1012 12 plus 58 54 6 65 65 67 57 71 5% 74 6,5 82
|| Linefs 74 2 638 1016 54 plue 12 014 12 o 12 1015 65 67 6 58 56 63 635 82 53 75 56 72
3 lim,e54 64 L 63 1013 64 1014 13 1018 13 1016 12 015 5,6 63 55 83 56 6538 56 71 53 7 5,6 72
E

Koo Madld) cleedicvudd i pl e Li ri &S Exaelfile (EEEBbus) p t
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TAKO) s) tBABIEBZBLEQFALE T)t | BBEgASAKEZ)

43 m@paoaUge I1EEE cgol 3
431 pUilieeys3U tsalUiag

eUU0UGcdeUUsaUyd g ebsesbUliesi UYiOdd,
UovosehUqUU, 15 o3 Ueeyd eU0UU0Gey} Y
"UyegloYesaealUUs "~ Uyl0exyU@ldhegpdectipdtldllaah Us Yo
iosoalUieg U UseeszaslUUUs aUds KsoahsU 4

TotiaeaUge [EBE gigosiesUe bYsUs 2 GiocyesUd
d

THREE  WINDING
TRANSFORMER EgUWALENT
(G) ceneRaTORS
SYNCHRONOUS
CONDENSERS

AEP 14 BUS TEST SYSTEM BUS CODE D!AGRAM

Kooh2t 46360} Useooah UsYo) (EEE.U UsaUieg 14 sgol 3
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TAKO) s) tBABIEBZBLEQFALE T)t | BBEgASAKEZ)

TUUY Uds geae e6adid UBoyerkacayUW jelge dilUdd sols3 sdix sb®ifho 6
"ges3syUyd GUegd egoeid 3, 6, 8 aUs d Uoea¥Yy GsU
oUsselU)sUd 10Us00 DE) epblddd Bgboewded, (12. ¢6 £6336
Usg UtUsoalUiaeg O PewerFddtprp DYyoeadsvyvddgs AsoahsU 4. 21.

Kooh?2ll 283603 Useosoaf UsYo) EBEEIWRMWeFditora g 14 cgol 3

FUds KsoahsU 4.22 "Uyegls¥YesesUUs cyyelUUsoay UU U
iooalUiesg UU 6 6alU dsdoepsadsedidwacgd bbwal o Ul
U0 GUesscUalU UU 6 6alU U Ussesaese3UUs kW ¢ aU ¢}y
Ust UU GUescUalU UU 6 6alU U Useesaese3UUs U "} ¥

0.415kV.

gU oU Uce Uyoell UnYUallys GUsscUars Usg uUsoaUiasg |
4. 14 yxd 4. 18.
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TAKO) s) tBABIEBZBLEQFALE T)t | BBEgASAKEZ)

Kooh2X K40 UuU Uvyddd IBEEaUi g 14 sgol 3

0dgo

)
3 U

)
= Ce

Usyseysae tUasalUge yeUs o2a3bw 6 g 8ac6D2
atGUsseclUd UsY¥Y e63YulU Useyd 65 6 gald

cQ

Uuae
Usd

Cc

"Yas Ualdd j4Uy UaUd) st Usoay¥Y Gy Ueset 3 zOUUGey YFE®B Us @osUssceced

)] Ue R(q km) X(q km) B(eS/kkm) Ro(q km) Xo(q km) Zz e o &m)(

1-2 3,69073 11,2683 277253 1107219 33,8049 1
1-5 10,2895 424757 258349 30,8685 1274271 1
2-3 8,94878 37,7014 229994 2684634 1131042 1
2-4 11,0665 33,5784 178534 331995 1007352 1
2-5 10,8456 331137 181,685 325368 99,3411 1
3-4 12,7614 32571 67,2128 38,2842 97,713 1
4-5 2,54237 8,01943 0,0 762711  24,05829 1
6-11 18,088 37,8785 0,0 54,264 1136355 1
6-12 23,407 48,7165 0,0 70,221 1461495 1
6-13 12,5976 24,8086 0,0 37,7928 74,4258 1
9-10 6,0579 16,0922 0,0 18,1737 48,2766 1
9-14 24,2068 51,4912 0,0 72,6204 1544736 1
1011 15,6256 36,5778 0,0 468768 1097334 1
12-13 42,072 38,0651 0,0 126216 1141953 1
13-14 32,5519 66,2769 0,0 97,6557 1988307 1
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TAKO) s) tBABIEBZBLEQFALE T)t | BBEgASAKEZ)

"Yas UalBd j4Uy UaUdy st Usoey¥Y GUss3dUIEEEL 3 Ueg uUsalUicscg 14

Zgohd S(MVA) Ve(kV) X600 (% Xo(%) X2(%)
1 615 66 1 0,1 1
2 60 66 1 0,1 1

Oceg3 G6jJdqlosee 685ddiBal U8 2a tiUlyd eW a3 e Ugsllbgroed U-
Uy UaUdystUsayY ((Ua3e3U0U0UBGT U3 Ve&lx0d Fyrallls ¢ Ws 30

2,18MVA.
"das3 UalBd j4Uy UsaUd) st UDeWegUdiagUj sl FE14 cgol 3
Zgohd S(MVA) Ve(kV) X §%) Xo(%0) X2(%)
7 8,72 0,415 0,148 0,1 0,148
8 8,72 0,415 0,148 0,1 0,148

Yas Uslsd j4U; UaUdy st UsayY OU0UGcde UEBBEG UL 3 Usg UlUsoalUiag

Zgoea  S(MVA) Vi (KV) Vi(kV) Z(%)
4-9 100 33 66 55,618
56 100 33 66 25,202
7-12 10 0,415 33 6
9-8 10 0,415 33 6

Yas3 Uoal8d j4U; UsaUdy st Usa Y ZgoL 3 oaUslEEEe ) Uaxa Ueg UsaUi

Zgohd U(kV) Ps(MW) Qc(Mvar) Po(MW) Qp(Mvar)
1 66 0 0 - -
2 66 40 0 21,7 12,7
3 66 - - 94,2 19
4 66 - - 47,8 -3,9
5 66 - - 7,6 1,6
6 33 - - 11,2 7,5
7 0,415 0 0 - -
8 0,415 0 0 - -
9 33 - - 29,5 16,6
10 33 - - 9 5,8
11 33 - - 3,5 1.8
12 33 - - 6,1 1,6
13 33 - - 13,5 5,8
14 33 - - 14,9 5

154




TAKO) s) tBABIEBZBLEQFALE T)t | BBEgASAKEZ)

rr

432 zUayUd by UcgoagoaareyYUrs

ZU UgUe Uds UspUqUU, dU "UyegtsUGUsi3 UU by Uc:
taaUge IEBE scdaWUs Uds gee 6adid Udd egUayUdd oUs
4.19 y¥vd 4.26 "3 UoeUUB 69eddalUs 240 by Ucgoagoe
Bs " a3UaU0dgliUOdg HWEeHWUIdD Y0 bilsoaT "~y 8d od by Ucgag
99U Us¥vYley Ud Useyd Us Us it Gloskit(vig%) ofdostb@oid)le d, U3t
GGYaeUOUU oaUUY eceocd hovys Uxs o3 Ueet 3 eU0U0GGy
b Ucogosvie U U3 Uoy YGes3UUs 6s GgsUstGlGeyyd U K Usg:
c6goh.

da3 Ualdloskind i Yoe UUU(1%) U eduUssdBEE Wbwa a UUGd GlGyYece U0
RF:0q
3LG LL LG LLG
Branches
I lph lph 3l, Lo 3o Lo 3lo 3,
F?grsn E;‘:)S Contributions | Ay | Ay | (A) | KA) | &A) | &A) | KA) | (KA)
1 2 6,115| 5,302 | 9,183 | 8,506 | 8,506 | 8,829 | 13,913 | 2,223
L1-2 5,493 4,763 | 8,247 | 7,859 8,296 | 8,237 | 13,569 | 1,995
L5-1 0,202 [ 0,1750| 0,303 | 0,196 | 0,025 0,139 0,041 | 0,072
SM1 5,292 | 4,589 | 7,944 | 7,664 8,272 8,066 13,529 1,923
2 |1
L2-1 | 0,624 0,543 | 0,939 | 0,650] 0,212 0,657 | 0,347 | 0,228
L3-2 0,043 | 0,037 | 0,063 | 0,038 ] 0,004 | 0,040 0,007 | 0,015
L4-2 0,089 | 0,077 | 0,135 | 0,080 ] 0,009 | 0,083 0,014 | 0,033
L5-2 0,062 0,054 | 0,093 | 0,054 [ 0,012 0,057 0,020 | 0,024
SM2 0,433] 0,377 | 0,651 | 0,481] 0,238 0,493| 0,388 | 0,159
1 [ 5 5,853 | 5,076 | 8,790 | 7,697 | 7,697 | 7,719 11,188 3,201
L1-5 5,614 | 4,868 | 8,433 | 7,461] 7,618 7,494 11,074] 3,069
L2-1 0,554| 0,482 | 0,834 | 0,526 0,121 0,551| 0,175 | 0,303
SM1 5,063 | 4,390 | 27,602 6,938 7,501 | 7,010 10,904 | 2,766
5 | 1
L5-1 | 0,239 0,208 | 0,360 | 0,236 ] 0,079 0,242 0,115 | 0,132
L2-5 0,040 [ 0,035 | 0,060 | 0,079 ] 0,038 | 0,041 0,055 | 0,021
L4-5 0,140 0,122 | 0,210 [ 0,136 0,041 0,143 0,060 | 0,078
T6-5 0,141[ 0,124 | 0,216 | 0,125[ 0,000 0,132 0,000 | 0,078
2 | 5 3,182 [ 2,760 | 4,782 | 3,738 3,738 3,611 | 4,511 | 2,526
L2-5 1,977 | 2,483 | 4,299 | 3,460 | 3,653 ] 3,328 4,409 | 2,271
L3-2 0,123 | 0,107 | 0,186 | 0,102 | 0,017 | 0,113 0,021 | 0,099
L4-2 0,255 | 0,222 | 0,384 | 0,212 ] 0,036 | 0,235] 0,043 | 0,204
L1-2 1,977 ] 1,721 | 2,973 | 1,762] 0,652 1,891 [ 0,786 | 1,572
SM2 0,511] 0,448 | 0,768 | 1,392 ] 2,976 1,401| 3,591 | 0,405
5 | 2
L5-2 | 0,319 0,277 | 0,480 | 0,279] 0,086 | 0,299 0,103 | 0,255
L1-5 0,307 | 0,268 | 0,462 | 0,286 | 0,138 | 0,301 | 0,166 | 0,243
L4-5 0,119[ 0,105 | 0,180 | 0,111] 0,053 0,114 0,063 | 0,096
T6-5 0,133] 0,116 | 0,201 | 0,104 [ 0,000 0,120 0,000 | 0,105
2 | 4 3,179 | 2,758 | 4,776 | 3,733 3,733 3,605| 4,501 | 2,526
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TAOU) s| tBABIEFBZBELQFEALE T)t | UBgEASKEZ]
L2-4 | 2,895| 2,512 | 4,350 | 3,488 ] 3,665 3,356 | 4,420 | 2,298
L3-2 0,121 | 0,205 | 0,183 | 0,100 | 0,015 0,111 0,018 | 0,096
L5-2 0,290 [ 0,252 | 0,438 | 0,244 [ 0,052 0,269 0,063 | 0,231
L1-2 1,977] 1,721 | 2,973 | 1,761] 0,651 | 1,891 | 0,785 [ 1,572
SM2 0,511] 0,448 | 0,768 | 1,390 ] 2,974 1,399 3,586 | 0,405
4 [ 2
L2-4 | 0,284 | 0,247 | 0,426 | 0,245 0,068 | 0,265| 0,082 | 0,225
L3-4 0,121| 0,205 | 0,183 | 0,100] 0,015 0,111 0,018 | 0,096
L5-4 0,144 0,127 | 0,219 | 0,141 0,083 | 0,143 0,100 | 0,117
T9-4 0,262 0,229 | 0,393 [ 0,205 [ 0,000 | 0,236 0,000 | 0,207
2 | 3 3,164 | 2,744 | 4,752 | 3,705 | 3,705 | 3,586 | 4,450 | 2,529
L2-3 3,024 | 2,623 | 4,542 | 3,583 ] 3,667 | 3,463 | 4,405 | 2,415
L4-2 0,256 | 0,222 | 0,384 | 0,212 0,037 | 0,235] 0,045 | 0,204
L5-2 0,293 [ 0,254 | 0,441 | 0,247 [ 0,056 0,271] 0,067 | 0,234
L1-2 1,970| 1,715 [ 2,964 | 1,750 | 0,647 | 1,879[ 0,777 | 1,575
SM2 0,509 [ 0,446 | 0,765 | 1,381 ] 2,954 1,384 3,549 | 0,405
3 | 2
L3-2 | 0,140 0,121 | 0,210 | 0,121] 0,037 0,131 0,045 | 0,111
L4-3 0,140| 0,121 | 0,210 | 0,121 0,037 | 0,131 0,045 | 0,111
4 | 5 2,184 | 1,893 | 3,279 | 1,556 | 1,556 | 2,031 | 1,206 | 2,679
L4-5 1,198] 1,039 | 1,797 | 0,840] 0,814 | 1,116] 0,630 | 1,467
L2-4 0,568 | 0,494 | 0,852 | 0,453 ] 0,550 | 0,538 0,426 | 0,696
L3-4 0,273 [ 0,237 | 0,411 | 0,218 0,264 | 0,259 0,205 | 0,336
T9-4 0,360 | 0,315 | 0,540 [ 0,171] 0,000 0,319 0,000 | 0,441
5 | 4
L5-4 | 0,987 ] 0,858 | 1,485 | 0,717 0,742] 0,915] 0,575 | 1,212
L1-5 0,521 | 0,454 | 0,783 | 0,368 ] 0,360 | 0,465| 0,279 | 0,639
L2-5 0,343[ 0,298 | 0,516 | 0,290] 0,382 0,331 0,296 | 0,420
T6-5 0,124 [ 0,109 | 0,189 [ 0,059 [ 0,000 0,110 0,000 | 0,153
3 | 4 1,329 | 1,152 | 1,995 | 0,938 | 0,938 1,218 0,724 | 1,632
L3-4 0,688] 0,597 | 1,035 | 0,499] 0,524 0,634 0,404 | 0,846
L2-3 | 0,688 | 0,597 | 1,035 | 0,499 | 0,524 | 0,634 | 0,404 | 0,846
4 | 3
L4-3 | 0,642 0,557 | 0,963 | 0,441] 0,416 | 0,587 | 0,321 | 0,789
L2-4 0,134| 0,116 | 0,201 | 0,120 0,171 0,132 0,132 | 0,165
L5-4 0,343 [ 0,299 | 0,516 | 0,244 [ 0,245] 0,313| 0,189 | 0,423
T9-4 0,168 | 0,147 | 0,252 | 0,079 [ 0,000 0,148 0,000 | 0,207
9 [ 10 2,884 | 2,499 | 4,329 | 1,564 | 1,564 | 2,915| 0,926 | 4,131
L9-10 2,884 2,404 | 4,164 | 1,487 1,453 ] 2,804 0,861 | 3,975
L14-9 0,085| 0,074 | 0,129 | 0,055] 0,099 | 0,081 | 0,058 | 0,123
T4-9 1,901 | 1,658 | 2,856 | 1,147 | 1,385 1,989 [ 0,820 | 2,727
T8-9 0,794 [ 0,700 | 1,197 [ 0,288 0,000 0,736 0,000 | 1,143
10 | 9
L10-9 | 0,116 0,101 | 0,174 | 0,081] 0,154 0,112 0,091 | 0,165
L11-10 0,116 | 0,101 | 0,174 | 0,081 0,154 | 0,112 0,091 | 0,165
9 | 14 2,750 | 2,383 | 4,128 | 1,504 | 1,504 | 2,780 | 0,902 | 3,918
L9-14 2,664 | 2,309 | 3,999 | 1,447] 1,428 2,695| 0,856 | 3,798
L10-9 0,105| 0,092 | 0,159 | 0,075] 0,146 | 0,100 0,087 | 0,150
T4-9 1,809 | 1,578 | 2,718 | 1,100 | 1,329 1,895[ 0,797 | 2,580
T8-9 0,756 | 0,667 | 1,140 | 0,276 ] 0,000 0,701 0,000 | 1,080
14 | 9
L14-9 | 0,091] 0,079 | 0,135 | 0,058 | 0,099 | 0,086 | 0,059 | 0,129
L1314 0,091| 0,079 | 0,135 | 0,058 | 0,099 | 0,086 | 0,059 | 0,129
13 [ 14 0,964 | 0,837 | 1,449 [ 0,530] 0,530 0,902| 0,361 | 1,275
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TAOU) s| tBABIEFBZBELQFEALE T)t | UBgEASKEZ]
L13-14 [ 0,827] 0,718 | 1,245 | 0,448 0,434] 0,775] 0,296 | 1,095
L12-13 0,265| 0,231 | 0,399 | 0,127 | 0,089 | 0,243 | 0,060 | 0,351
L6-13 0,568 | 0,493 | 0,852 | 0,323 ] 0,347 | 0,540 0,236 | 0,750
14 | 13
L1413 | 0,138 0,120 | 0,207 | 1,583 | 0,098 | 0,128 | 0,067 | 0,183
L9-14 0,138 | 0,120 | 0,207 | 1,583 ] 0,098 | 0,128 | 0,067 | 0,183
11 | 10 0,719| 0,623 | 1,080 | 0,447 | 0,447 | 0,675| 0,322 | 0,924
L11-10 0,410[ 0,356 | 0,615 | 0,254 ] 0,251 0,385 0,181 | 0,525
L6-11 | 0,410 0,346 | 0,615 | 0,254] 0,251 0,385 0,181 | 0,525
10 | 11
L10-11 [ 0,309] 0,268 | 0,465 | 0,193 | 0,196 | 0,290 | 0,141 | 0,396
L9-10 0,309 | 0,268 | 0,465 | 0,193 | 0,196 | 0,290 | 0,141 | 0,396
6 11 3,057 | 2,651 | 4,593 | 1,566 | 1,566 | 3,062 | 0,916 | 4,395
L6-11 2,951 2,559 | 4,431 | 1,493 ] 1,459 | 2,955| 0,853 | 4,242
L12-6 0,214 | 0,187 | 0,324 | 0,079] 0,020 0,198 0,012 | 0,309
L13-6 0,165| 0,144 | 0,249 | 0,072] 0,078 | 0,152 0,046 | 0,237
T5-6 2,584 | 2,240 | 3,873 [ 1,343] 1,396 2,612| 0,816 | 3,708
11 6
L11-6 | 0,110 0,095 | 0,165 | 0,078 ] 0,156 | 0,107 | 0,091 | 0,156
L10-11 0,110 | 0,095 | 0,165 | 0,078 ] 0,156 | 0,107 | 0,091 | 0,156
6 13 3,121 | 2,707 | 4,689 | 1,582 1,582 3,123 0,920 | 4,497
L6-13 2,951 | 2,559 | 4,431 | 1,504 ] 1,523 2,962 0,886 | 4,248
L11-6 0,100 | 0,087 | 0,150 | 0,073 | 0,153 | 0,097 | 0,089 | 0,144
L12-6 0,216 | 0,189 | 0,327 | 0,078 0,018 0,200 0,011 | 0,315
T5-6 2,641 2,290 | 3,960 | 1,359 | 1,414 | 2,667 | 0,822 | 3,798
13 6
L13-6 | 0,180 0,157 | 0,273 | 0,078 | 0,082 0,167 | 0,048 | 0,261
L12-13 0,136 | 0,119 | 0,207 | 0,044 | 0,018 | 0,125| 0,011 | 0,198
L14-13 0,044 [ 0,038 | 0,066 | 0,043 ] 0,101 0,046 0,059 | 0,063
6 12 3,028 | 2,626 | 4,548 | 1,542 | 1,542 | 3,029 | 0,903 | 4,350
L6-12 2,796 | 2,425 | 4,197 | 1,455] 1,520 ] 2,814 0,890 | 4,011
L11-6 0,097 | 0,084 | 0,144 | 0,071] 0,150 | 0,093 | 0,088 | 0,138
L13-6 0,158 [ 0,138 | 0,240 [ 0,067 [ 0,074 0,145| 0,044 | 0,228
T56 2,555 | 2,215 | 3,831 | 1,322] 1,379 2,581 | 0,807 | 3,663
12 6
L12-6 | 0,233 0,204 | 0,354 | 0,087 ] 0,025] 0,217 0,014 | 0,339
L13-12 0,119 | 0,104 | 0,180 | 0,035| 0,025| 0,108 0,014 | 0,174
T7-12 0,349 0,306 | 0,531 [ 0,119 0,000 0,321 0,000 | 0,507
12 | 13 1,305| 1,127 | 1,953 | 0,427 ] 0,427 [ 1,192 | 0,252 [ 1,842
L12-13 1,098 | 0,953 | 1,650 | 0,324 ] 0,250 0,995| 0,147 | 1,557
L6-12 0,314| 0,276 | 0,474 | 0,151 | 0,250 | 0,290 | 0,147 | 0,447
T7-12 0,793] 0,696 | 1,200 | 0,174] 0,000 0,707 0,000 | 1,131
13 | 12
L13-12 [ 0,228] 0,200 | 0,342 | 0,109 0,181 ] 0,210] 0,107 | 0,324
L14-13 0,050 | 0,044 | 0,075 | 0,026 | 0,048 | 0,046 | 0,029 | 0,072
L6-13 0,178 [ 0,156 | 0,267 | 0,085] 0,137 0,167 0,081 | 0,252
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TAG)] s) ttBABIEBZ BL qQRALE T t

) B¢ As KEZ |

"Yas3 Ua20dloseint (i Yooe UUUREY) ,s550 q 25U (UG Rp2¥ 1000 Yop 0080 &G ¥alle U0 U
2 d tEEE 14-bus)
Re= 0, 5 Re= 10 q
3LG LL LG LLG
Branches
i lph loh 3l, Lo 3lo Lo 3l 3l,
F‘f’:; BT‘(J)S Contributions | /Ay | aA) | (A) | (KA) | (kA) | (KA) | (KA) | (kA)
1 2 6,069 | 5,291 [ 9,165 | 3,692 | 3,692 | 3,974 | 3,907 | 3,252
L1-2 5,452 | 4,753 | 8,229 | 3,411 | 3,601 | 3,648 3,811 | 2,922
L5-1 0,200 | 0,175] 0,303 | 0,085 | 0,011 | 0,107 | 0,012 | 0,108
SM1 5,253 | 4,579 | 7,929 | 3,326 | 3,590 | 3,547 | 3,799 | 2,814
2 1
L2-1 | 0,620 | 0,541 | 0939 | 0,282 | 0,092 | 0,344 | 0,098 | 0,333
L3-2 0,042 | 0,037 | 0,063 | 0,017 | 0,002 | 0,022 | 0,002 | 0,024
L4-2 0,088 | 0,077 ] 0,135 | 0,035 | 0,004 [ 0,046 | 0,004 | 0,048
L5-2 0,061 | 0,054 | 0,093 | 0,023 | 0,005 [ 0,032 0,006 | 0,033
SM2 0,430 | 0,376 | 0,651 | 0,209 | 0,103 [ 0,249 | 0,109 | 0,231
1 5 5,809 | 5,064 | 8,772 | 3,588 | 3,588 | 3,825 | 3,776 | 3,189
L1-5 5572 | 4,857 | 8,412 | 3,478 | 3,551 | 3,697 | 3,737 | 3,057
L2-1 0,550 | 0,480 | 0,831 | 0,245 | 0,056 | 0,305 | 0,059 | 0,303
SM1 5,025 | 4,380 | 7,584 | 3,234 | 3,497 | 3,413 | 3,680 | 2,757
5 1
L5-1 | 0,237 ] 0,207 ] 0,360 | 0,110 | 0,037 | 0,133 ] 0,039 | 0,132
L2-5 0,040 | 0,035] 0,060 | 0,011 | 0,018 | 0,022 | 0,019 | 0,021
L4-5 0,139 | 0,122 | 0,210 [ 0,064 | 0,019 [ 0,078 | 0,020 | 0,078
T6-5 0,140 | 0,124 | 0,213 [ 0,058 | 0,000 [ 0,075 | 0,000 | 0,078
2 5 3,158 | 2,751 | 4,764 | 2,603 | 2,603 [ 2,644 | 2,871 | 2,112
L2-5 2,842 | 2475| 4,287 | 2,409 | 2,544 | 2,426 | 2,806 | 1,899
L3-2 0,122 ] 0,106 | 0,183 | 0,071 | 0,012 | 0,086 | 0,013 | 0,081
L4-2 0,253 | 0,221] 0,384 | 0,147 | 0,025 [ 0,178 | 0,027 | 0,171
L1-2 1,963 1,716 | 2,964 | 1,227 | 0,454 | 1,432 ] 0,501 | 1,314
SM2 0,507 | 0,447 ] 0,765 | 0,969 | 2,073 | 0,957 | 2,286 | 0,339
5 2
L5-2 | 0,317] 0,276 | 0,480 | 0,194 | 0,060 | 0,227 | 0,066 | 0,213
L1-5 0,305 | 0,267 | 0,462 | 0,199 | 0,096 | 0,228 | 0,106 | 0,204
L4-5 0,118 | 0,105[ 0,180 | 0,077 | 0,037 [ 0,087 | 0,040 | 0,081
T6-5 0,132 | 0,115[ 0,201 [ 0,073 | 0,000 [ 0,090 | 0,000 | 0,090
2 4 3,156 | 2,749 | 4,761 | 2,601 | 2,601 | 2,642 | 2,868 | 2,109
L2-4 2,874 | 2504 | 4,335 2,431 | 2,554 | 2,448 | 2,816 | 1,920
L3-2 0,120 | 0,105| 0,183 | 0,070 | 0,011 [ 0,084 | 0,012 | 0,081
L5-2 0,288 | 0,251 ] 0,435 [ 0,170 | 0,036 | 0,204 | 0,040 | 0,192
L1-2 1,962 | 1,715| 2,964 | 1,227 | 0,454 | 1,432 0,500 | 1,314
SM2 0,507 | 0,446 ] 0,765 [ 0,969 | 2,072 [ 0,956 | 2,285 | 0,339
4 2
L2-4 | 0,282] 0,246 ] 0,426 | 0,171 | 0,048 | 0,201 | 0,052 | 0,189
L3-4 0,120 | 0,105| 0,183 | 0,070 | 0,011 | 0,084 | 0,012 | 0,081
L5-4 0,143 ] 0,127 | 0,219 | 0,098 | 0,058 | 0,107 | 0,064 | 0,096
T9-4 0,260 | 0,228 | 0,393 | 0,143 | 0,000 | 0,178 | 0,000 | 0,174
2 3 3,141 | 2,735| 4,737 | 2,594 | 2,594 [ 2,630 | 2,860 | 2,103
L2-3 3,002 | 2,615] 4,530 | 2,509 | 2,568 | 2,533 | 2,832 | 2,010
L4-2 0,254 | 0,222 ] 0,384 | 0,149 | 0,026 | 0,179 | 0,029 | 0,171
L5-2 0,290 | 0,253 ] 0,438 | 0,173 | 0,039 [ 0,206 | 0,043 | 0,195
L1-2 1,956 | 1,710 | 2,955 | 1,226 | 0,453 | 1,429 | 0,500 | 1,311
SM2 0,505 | 0,445] 0,762 [ 0,967 | 2,069 | 0,953 | 2,281 | 0,339

158
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3 2
L3-2 | 0,139] 0,121 ] 0,210 | 0,085 | 0,026 | 0,100 | 0,029 | 0,093
L4-3 0,139 | 0,121 | 0,210 | 0,085 | 0,026 | 0,100 [ 0,029 | 0,093
4 5 2,172 ] 1,889 | 3,270 | 1,359 | 1,359 [ 1,704 | 1,082 | 2,163
L4-5 1,191 1,037 ] 1,791 | 0,733 0,710 | 0,925 | 0,566 | 1,185
L2-4 0,565 | 0,492 | 0,852 | 0,395 | 0,480 | 0,462 | 0,382 | 0,564
L3-4 0,271 0,237 [ 0,408 | 0,190 | 0,231 [ 0,222 | 0,184 | 0,270
T9-4 0,358 | 0,315] 0,537 | 0,149 | 0,000 | 0,258 [ 0,000 | 0,357
5 4
L5-4 | 0,981] 0,856| 1,482 | 0,626 | 0,648 | 0,780 | 0,516 | 0,981
L1-5 0,518 | 0,453 | 0,780 | 0,321 | 0,315 | 0,407 | 0,251 | 0,516
L2-5 0,341 ] 0,298 | 0,514 | 0,254 | 0,334 | 0,285 [ 0,266 | 0,339
T6-5 0,123 0,108 [ 0,189 | 0,052 | 0,000 | 0,090 [ 0,000 | 0,123
3 4 1,323 ] 1,150 | 1,992 | 0,870 | 0,870 [ 1,114 | 0,683 | 1,443
L3-4 0,686 | 0,596 | 1,032 | 0,462 | 0,486 | 0,581 | 0,381 | 0,747
L2-3 | 0,686 | 0,596 | 1,032 | 0,462 | 0,486 | 0,581 | 0,381 | 0,747
4 3
L4-3 | 0,640 | 0,556 | 0,963 | 0,409 | 0,386 | 0,534 | 0,303 | 0,699
L2-4 0,133] 0,116 | 0,201 | 0,111 | 0,159 | 0,124 | 0,125 | 0,147
L5-4 0,342 | 0,299 | 0,516 | 0,226 | 0,227 [ 0,290 | 0,178 | 0,375
T9-4 0,167 | 0,147 [ 0,252 [ 0,073 | 0,000 [ 0,131 | 0,000 | 0,183
9 10 2,850 | 2,487 | 4,308 | 0,938 | 0,938 | 1,526 | 0,647 | 2,103
L9-10 2,742 | 2,393 ] 4,143 ] 0,891 | 0,871 | 1,479] 0,601 | 2,022
L14-9 0,084 | 0,074 | 0,126 | 0,033 | 0,059 | 0,051 [ 0,041 | 0,063
T4-9 1,879 1,650 | 2,841 [ 0,678 0,830 [ 1,047 | 0,573 | 1,386
T8-9 0,785 0,697 [ 1,191 | 0,172 | 0,000 | 0,399 | 0,000 | 0,582
10 9
L10-9 | 0,114 ] 0,100| 0,174 | 0,048 | 0,092 | 0,072 | 0,064 | 0,084
L11-10 0,114 | 0,100 | 0,174 | 0,048 | 0,092 | 0,072 | 0,064 | 0,084
9 14 2,716 | 2,371 [ 4,107 [ 0,919 | 0,919 | 1,488 | 0,637 | 2,046
L9-14 2,632 ] 2,298 | 3,978 | 0,884 | 0,873 | 1,449 | 0,604 | 1,983
L10-9 0,104 | 0,090 | 0,159 | 0,046 | 0,089 | 0,068 | 0,062 | 0,078
T4-9 1,787 | 1,570 | 2,703 | 0,673 | 0,812 | 1,018 [ 0,563 | 1,347
T8-9 0,747 | 0,664 | 1,134 | 0,169 | 0,000 | 0,389 | 0,000 | 0,564
14 9
L14-9 | 0,089] 0,079 ] 0,135 | 0,035 | 0,060 | 0,054 | 0,042 | 0,069
L13-14 0,089 | 0,079 | 0,135 | 0,035 | 0,060 | 0,054 | 0,042 | 0,069
13 | 14 0,954 | 0,833 ] 1,443 | 0,453 | 0,453 | 0,686 | 0,322 | 0,978
L13-14 0,818 0,714 ] 1,236 | 0,383 | 0,371 | 0,590 | 0,264 | 0,840
L12-13 0,262 | 0,230 | 0,399 | 0,108 | 0,076 | 0,186 | 0,054 | 0,270
L6-13 0,562 | 0,491] 0,849 | 0,276 | 0,296 | 0,411 | 0,210 | 0,576
14 | 13
L14-13 | 0,136] 0,119 ] 0,207 | 0,071 | 0,084 | 0,099 | 0,060 | 0,141
L9-14 0,136 | 0,119 | 0,207 | 0,071 | 0,084 | 0,099 | 0,060 | 0,141
11 | 10 0,715 0,621 [ 1,077 | 0,399 | 0,399 | 0,559 | 0,295 | 0,774
L11-10 0,407 | 0,354 | 0,615 0,226 | 0,224 | 0,319 | 0,166 | 0,441
L6-11 | 0,407 | 0,354 | 0,615 | 0,226 | 0,224 | 0,319 | 0,166 | 0,441
10 [ 11
L10-11 | 0,307] 0,267 ] 0,462 | 0,173 | 0,175 | 0,240 | 0,129 | 0,333
L9-10 0,307 | 0,267 | 0,462 | 0,173 | 0,175 | 0,240 | 0,129 | 0,333
6 11 3,010 | 2,633 [ 4,560 | 0,930 | 0,930 | 1,523 [ 0,642 | 2,106
L6-11 2,905 | 2,542 | 4,401 ] 0,886 | 0,866 | 1,480 | 0,598 | 2,031
L12-6 | 0,211] 0,186 | 0,321 | 0,047 | 0,012 | 0,100 | 0,008 | 0,150

159
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L13-6 0,162 ] 0,143 ] 0,246 [ 0,042 | 0,046 | 0,082 0,032 | 0,114
T5-6 2,544 ] 2,225] 3,849 ] 0,797 | 0,829 [ 1,316 0,572 | 1,776
11 | 6
L11-6 | 0,108 ] 0,095| 0,162 | 0,047 | 0,092 | 0,065 | 0,064 | 0,075
L10-11 0,108 | 0,095 | 0,162 | 0,047 | 0,092 | 0,065 | 0,064 | 0,075
6 | 13 3,073 | 2,689 | 4,656 | 0,934 | 0,934 | 1,536 | 0,644 | 2,127
L6-13 2,905 | 2,542 | 4,401 ] 0,888 | 0,899 | 1,463 | 0,620 | 2,010
L11-6 0,098 | 0,086 | 0,150 | 0,043 | 0,090 | 0,061 | 0,062 | 0,069
L12-6 0,213 ] 0,188 | 0,324 [ 0,046 | 0,011 [ 0,100 [ 0,007 | 0,150
T5-6 2,600 | 2,275] 3,933 | 0,802 | 0,835 | 1,329 | 0,575 | 1,797
13 | 6
L13-6 | 0,177 ] 0,156 | 0,270 | 0,046 | 0,049 | 0,087 | 0,034 | 0,123
L12-13 0,134 | 0,119] 0,207 | 0,026 | 0,011 | 0,065 | 0,007 | 0,093
L14-13 0,043 ] 0,037 ] 0,063 | 0,025 | 0,060 [ 0,030 | 0,041 | 0,030
6 | 12 2,981 | 2,608 | 4,518 | 0,922 | 0,922 [ 1,514 | 0,636 | 2,097
L6-12 2,752 | 2,408 | 4,167 | 0,871 ] 0,909 [ 1,406 | 0,627 | 1,935
L11-6 0,095 | 0,083 | 0,144 | 0,043 | 0,089 | 0,060 | 0,062 | 0,066
L13-6 0,156 | 0,137 [ 0,237 [ 0,040 | 0,044 [ 0,079 | 0,031 | 0,111
T5-6 2,515 ] 2,200 | 3,804 | 0,791 | 0,825 | 1,307 | 0,569 | 1,767
12 | 6
L12-6 | 0,229 ] 0,203] 0,351 | 0,052 | 0,015 | 0,110 | 0,010 | 0,162
L1312 0,117 | 0,104 | 0,180 | 0,021 | 0,015 | 0,058 | 0,010 | 0,084
T7-12 0,344 | 0,304 | 0,525 [ 0,071 | 0,000 [ 0,165 | 0,000 | 0,243
12 | 13 1,294 | 1,123 | 1,944 | 0,377 | 0,377 | 0,887 | 0,230 | 1,389
L12-13 1,089 | 0,950 | 1,644 | 0,285 0,220 | 0,745| 0,135 | 1,173
L6-12 0,311 ] 0,275| 0,471 | 0,133 | 0,220 | 0,226 | 0,135 | 0,336
T7-12 0,786 | 0,693 ] 1,194 [ 0,154 | 0,000 | 0,538 | 0,000 | 0,855
13 | 12
L13-12 | 0,226] 0,199 ] 0,342 | 0,096 | 0,160 | 0,164 | 0,097 | 0,234
L14-13 0,050 | 0,044 | 0,075 | 0,023 | 0,043 | 0,039 | 0,026 | 0,054
L6-13 0,176 | 0,156 | 0,267 | 0,075 | 0,121 [ 0,124 | 0,074 | 0,189
das3 UsAlCloskintl (i Yooe UUUREY)L eqU 0o U (UG 9 oRE= 07Foag UEU &0

(IEEE 14-bus)

& Yee UOU

R;:zlq R|:=20q
3LG LL LG LLG
Branches
- | | 3l | 3l | 3l 3l
Bus | Bus | Contributions ph ph 2 ph 0 ph 0 2
Erom | To (kA) | (KA kA) | KA | (KA) | kA) | (KA) | (kA
1 2 5994 | 5272 | 9,123 | 2,013 | 2,103 | 2,125 | 2,040 [ 1,932
L1-2 5,384 | 4,736 | 8,202 | 1,860 | 1,963 | 1,945 1,990 | 1,737
L5-1 0,198 | 0,174 | 0,303 | 0,046 | 0,006 | 0,060 | 0,006 | 0,063
SM1 5,187 | 4,562 | 7,899 | 1,814 | 1,958 | 1,889 1,984 | 1,674
2 | 1
L2-1 | 0,612] 0,540 | 0,936 | 0,154 ] 0,050 | 0,190 | 0,051 | 0,198
L3-2 0,042 | 0,037 | 0,063 | 0,009 | 0,001 | 0,012 | 0,001 | 0,015
L4-2 0,087 | 0,077 | 0,132 | 0,019 | 0,002 | 0,026 | 0,002 | 0,027
L5-2 0,061 | 0,054 | 0,093 | 0,013 | 0,003 | 0,018 | 0,003 | 0,021
SM2 0,425 0,375| 0,648 | 0,114 | 0,056 | 0,137 | 0,057 | 0,138
1 | 5 5,739 | 5,046 | 8,739 | 1,991 [ 1,991 [ 2,089 | 2,013 [ 1,920
L1-5 5,505 | 4,840 | 8,382 | 1,930 | 1,970 | 2,017 [ 1,993 | 1,842
L2-1 | 0,543 0,479 0,828 | 0,136 | 0,031 | 0,172 | 0,032 | 0,183

160
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SM1 | 4,965] 4,365| 7,557 | 1,795] 1,940 | 1,856 | 1,962 | 1,659
L5-1 | 0,235] 0,206 | 0,357 | 0,061] 0,021 | 0,075] 0,021 | 0,078
L2-5 0,039 | 0,035| 0,060 | 0,006 | 0,010 | 0,013 | 0,010 | 0,012
L4-5 0,137 0,121 | 0,210 | 0,035 [ 0,011 [ 0,044 [ 0,011 [ 0,045
T6-5 0,139 [ 0,123 | 0,213 | 0,032 | 0,000 | 0,043 | 0,000 | 0,048

3,131 | 2,741 | 4,749 | 1,722 1,722 | 1,764 | 1,802 | 1,551
L2-5 2,817 2,466 | 4,272 | 1,593 | 1,683 | 1,615] 1,761 | 1,395
L3-2 0,121 0,106 | 0,183 | 0,047 | 0,008 | 0,059 | 0,008 | 0,060
L4-2 0,251 0,220 | 0,381 | 0,097 | 0,016 | 0,122 [ 0,017 | 0126
L1-2 1,945[ 1,710 | 2,955 | 0,812 | 0,300 | 0,974 | 0,314 | 0,966
SM2 0,503 0,445| 0,762 | 0,641 | 1,371 [ 0,609 | 1,435 | 0,249
L5-2 | 0,314 0,275| 0,477 | 0,128 | 0,039 | 0,155 | 0,041 | 0,156
L1-5 0,302 | 0,266 | 0,459 | 0,132 | 0,064 | 0,155 | 0,066 | 0,150
L4-5 0,117 0,104 | 0,018 | 0,051 | 0,024 [ 0,059 | 0,025 | 0,060
T6-5 0,131] 0,115| 0,201 | 0,048 | 0,000 | 0,062 | 0,000 | 0,060

3,128 2,739 | 4,743 | 1,721 | 1,721 | 1,763 | 1,801 | 1,551
L2-4 2,849] 2,495| 4,320 | 1,608 | 1,690 | 1,631 1,768 | 1,413
L3-2 0,119 0,105| 0,180 | 0,046 | 0,007 | 0,058 | 0,007 | 0,060
L5-2 0,286 | 0,250 | 0,435 | 0,113 | 0,024 [ 0,139 | 0,025 | 0,141
L1-2 1,945[ 1,709 | 2,952 | 0,812 | 0,300 | 0,975 | 0,314 | 0,966
SM2 0,503 ] 0,445| 0,762 | 0,641 | 1,371 [ 0,609 | 1,435 | 0,249
L2-4 | 0,279 0,245| 0,423 | 0,113 0,031 | 0,137 | 0,033 | 0,138
L3-4 0,119 0,105| 0,180 | 0,046 | 0,007 | 0,058 | 0,007 | 0,060
L5-4 0,142] 0,126 | 0,216 | 0,065 | 0,038 | 0,072 | 0,040 | 0,072
T9-4 0,258 | 0,228 | 0,390 | 0,095 | 0,000 | 0,122 | 0,000 | 0,129

3,113 | 2,726 | 4,722 | 1,720 | 1,720 | 1,760 | 1,801 | 1,548
L2-3 2,976 | 2,605| 4512 | 1,663 | 1,702 | 1,694 | 1,782 | 1,482
L4-2 0,252 | 0,221 0,381 | 0,098 | 0,017 [ 0,123 | 0,018 | 0,126
L5-2 0,288 0,252 | 0,438 | 0,115 0,026 | 0,141 | 0,027 [ 0,144
L1-2 1,939 [ 1,704 | 2,943 | 0,812 0,300 [ 0,975 0,314 | 0,966
Sm2 0,501] 0,443 0,759 | 0,641 1,371 ] 0,609 | 1,436 | 0,249
L3-2 | 0,137 ] 0,121 0,210 | 0,056 ] 0,017 | 0,068 | 0,018 | 0,069
L4-3 0,137 | 0,121 | 0,210 | 0,056 | 0,017 [ 0,068 | 0,018 | 0,069

2,158 | 1,883 | 3,261 | 1,129 | 1,129 | 1,365 | 0,940 | 1,617
L4-5 1,183 ] 1,034 | 1,785 | 0,609 | 0,590 | 0,740 | 0,492 | 0,885
L2-4 0,561 | 0,491 | 0,849 | 0,329 | 0,399 | 0,374 | 0,332 | 0,420
L3-4 0,270] 0,236 | 0,408 | 0,158 | 0,192 | 0,180 | 0,160 | 0,201
T9-4 0,355] 0,314 | 0,537 | 0,124 | 0,000 | 0,201 | 0,000 | 0,267
L5-4 | 0,975] 0,854 | 1,476 | 0,520 ] 0,539 | 0,626 | 0,449 | 0,732
L1-5 0,515| 0,451 | 0,780 | 0,267 | 0,261 | 0,326 | 0,218 | 0,387
L2-5 0,339] 0,297 | 0,513 | 0,211 0,277 | 0,232 0,231 | 0,255
T6-5 0,123] 0,108 | 0,186 | 0,043 | 0,000 [ 0,070 | 0,000 | 0,093

1,318 [ 1,148 1,989 | 0,786 | 0,786 | 0,986 | 0,633 | 1,218
L3-4 0,683] 0,595| 1,029 | 0,418 0,439 | 0,515 0,354 | 0,630
L2-3 | 0,683 0,595| 1,029 | 0,418 | 0,439 | 0,515 | 0,354 | 0,630
L4-3 | 0,637 ] 0,555| 0,960 | 0,369 ] 0,349 | 0,472 | 0,281 | 0,588
L2-4 0,133] 0,116 | 0201 | 0,100 | 0,144 | 0,112 0,116 | 0,123
L5-4 0,341] 0,298 | 0,516 | 0,204 | 0,205 | 0,257 | 0,165 | 0,315
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T9-4 0,166 [ 0,146 0,252 | 0,066 0,000 [ 0,113 ] 0,000 [ 0,153
9 10 2,805 ] 2,472 | 4,281 | 0,656 | 0,656 | 0,890 | 0,498 | 1,176
L9-10 2,698] 2,379 4,119 | 0,624 0,610 ] 0,855 0,462 | 1,131
L14-9 0,083 | 0,073 | 0,126 | 0,023 | 0,041 [ 0,034 | 0,031 | 0,036
T4-9 1,849 1,641 2,826 | 0,481 | 0,581 | 0,617 | 0,440 | 0,777
T8-9 0,773] 0,693 | 1,182 | 0,121 | 0,000 | 0,234 | 0,000 | 0,324
10 9
L10-9 | 0,113 0,100 | 0,171 | 0,034 | 0,065 | 0,048 | 0,049 | 0,048
L11-10 0,113] 0,100 | 0,171 | 0,034 [ 0,065 | 0,048 | 0,049 | 0,048
9 14 2,673 | 2,356 | 4,080 | 0,648 | 0,648 | 0,878 | 0,492 | 1,161
L9-14 2,590 | 2,284 | 3,954 | 0,624 | 0,615 | 0,857 | 0,467 | 1,125
L10-9 0,103 | 0,091 | 0,156 | 0,032 | 0,063 | 0,045 | 0,048 | 0,045
T4-9 1,759 [ 1,560 | 2,688 | 0,474 | 0,573 [ 0,607 | 0,435 | 0,765
T89 0,735] 0,660 1,125 | 0,119 0,000 | 0,231 | 0,000 | 0,321
14 9
L14-9 | 0,088] 0,078 | 0,135 | 0,025] 0,043 | 0,036 | 0,032 | 0,039
L13-14 0,088 | 0,078 | 0,135 | 0,025 | 0,043 | 0,036 | 0,032 | 0,039
13 | 14 0,944 | 0,829 | 1,434 | 0,388 | 0,388 | 0,525 | 0,288 | 0,744
L13-14 0,810 0,711 ] 1,230 | 0,328 | 0,318 | 0,460 | 0,236 | 0,639
L12-13 0,259 | 0,229 | 0,396 | 0,093 | 0,065 | 0,145 | 0,048 | 0,207
L6-13 0,556 | 0,488 | 0,843 | 0,237 | 0,254 | 0,316 0,188 | 0,438
14 | 13
L14-13 | 0,135] 0,118 0,204 | 0,061 | 0,018 | 0,081 | 0,053 | 0,105
L9-14 0,135] 0,118 | 0,204 | 0,061 | 0,018 [ 0,081 | 0,053 | 0,105
11 | 10 0,710] 0,619 | 1,074 | 0,353 | 0,353 | 0,470 | 0,269 | 0,633
L11-10 0,405] 0,353 | 0,612 | 0,200 0,199 | 0,267 | 0,151 | 0,360
L6-11 | 0,405| 0,353 | 0,612 | 0,200 | 0,199 | 0,267 | 0,151 | 0,360
10 | 11
L10-11 | 0,305 0,267 | 0,462 | 0,153 | 0,155 | 0,203 | 0,118 | 0,273
L9-10 0,305 | 0,267 | 0,462 | 0,153 | 0,155 | 0,203 | 0,118 | 0,273
6 11 2,950 | 2,612 | 4,524 | 0,651 | 0,607 | 0,885 | 0,494 | 1,170
L6-11 2,848 | 2,521 | 4,368 | 0,621 | 0,607 | 0,864 | 0,460 | 1,128
L12-6 0,206 | 0,185| 0,321 | 0,033 | 0,008 | 0,058 | 0,006 | 0,084
L13-6 0,159 0,142 0,246 | 0,030 | 0,032 | 0,051 | 0,025 | 0,063
T56 2,494 ] 2,207 3,816 | 0,558 | 0,580 | 0,772 0,440 | 0,987
11 6
L11-6 | 0,106 ] 0,094 0,162 | 0,033 ] 0,065 | 0,043 ] 0,049 | 0,042
L10-11 0,106 | 0,094 | 0,162 | 0,033 | 0,065 | 0,043 | 0,049 | 0,042
6 13 3,011 ] 2,667 | 4,620 | 0,653 | 0,653 | 0,889 | 0,495 | 1,176
L6-13 2,847 2,521 | 4,365 | 0,620 | 0,628 | 0,849 | 0,476 | 1,110
L11-6 0,096 | 0,085 | 0,147 | 0,030 | 0,063 [ 0,040 | 0,048 | 0,039
L12-6 0,208 0,186 | 0,324 | 0,032 0,008 | 0,057 | 0,006 | 0,081
T56 2,548 ] 2,256 | 3,903 | 0,560 | 0,583 | 0,776 | 0,442 | 0,993
13 6
L13-6 | 0,173 ] 0,155| 0,267 | 0,032 ] 0,034 | 0,054 | 0,026 | 0,069
L12-13 0,131] 0,118 | 0,204 | 0,018 | 0,008 | 0,038 | 0,006 | 0,051
L14-13 0,042 0,037 | 0,063 | 0,018 | 0,042 | 0,021 | 0,032 | 0,015
6 12 2,922 2,587 | 4,482 | 0,647 | 0,647 | 0,882 0,491 | 1,170
L6-12 2,698] 2,389 4,134 | 0,611 0,638 | 0,820 0,484 | 1,077
L11-6 0,093 | 0,083 | 0,144 | 0,030 | 0,063 | 0,040 | 0,048 | 0,036
L13-6 0,153 [ 0,136 | 0,237 | 0,028 | 0,031 | 0,049 | 0,024 | 0,060
T56 2,466 | 2,183 3,774 | 0,555 0,579 0,768 0,439 [ 0,984
12 6

162




TAOU) s| tBABIEFBZBELQFEALE T)t | UBgEASKEZ]
L12-6 | 0,225] 0,201 0,348 | 0,036 ] 0,010 | 0,064 | 0,008 | 0,090
L13-12 0,115 0,103 | 0,177 | 0,015 [ 0,010 | 0,034 | 0,008 | 0,045
T7-12 0,337 0,302 | 0,522 | 0,050 | 0,000 [ 0,097 [ 0,000 [ 0,135
12 | 13 1,281 1,119 1,938 | 0,332 | 0,332 | 0,656 | 0,212 | 0,996
L12-13 1,078 | 0,946 | 01,638 0,252 | 0,194 | 0,548 | 0,124 | 0,843
L6-12 0,308 | 0,274 | 0,471 | 0,117 ] 0,194 | 0,178 | 0,124 | 0,243
T7-12 0,779] 0,690 | 1,191 | 0,135[ 0,000 | 0,391 | 0,000 [ 0,612
13 | 12
L13-12 | 0,223] 0,199 0,339 | 0,085]| 0,141 | 0,129 | 0,090 | 0,174
L14-13 0,174 | 0,044 | 0,075 | 0,020 | 0,038 | 0,031 | 0,024 | 0,039
L6-13 0,049] 0,155| 0,264 | 0,066 | 0,107 | 0,098 | 0,068 | 0,138

&¥Yae UUU

das Usad2loskint (i Yooe UUURAE%)2 eql 09U (UG 9 oRE= (4 ¢ ag UJEIU &0
(IEEE 14-bus)
R;::Zq RF:40q
3LG LL LG LLG
Branches
. | | 3l | 3l | 3l 3l
Bus | Bus | Contributions ph ph g ph 0 ph 0 2
From | To kA) | kA) | (KA) | kA) | KA) | KA) | (kA) | (kA)
1 2 5,767 | 5,215[ 9.033 | 1,034 | 1,034 | 1,068 | 1,036 | 1,023
L1-2 5,181 4,685] 8,112 | 0,955 1,009 | 0,977 | 1,011 | 0,918
L5-1 0,190 | 0,172 | 0,300 | 0,024 | 0,003 | 0,031 | 0,003 | 0,033
SMm1 4,991 ] 4,513] 7,815 | 0,932 | 1,006 | 0,948 | 1,008 | 0,885
2 [ 1
L2-1 | 0,589 ] 0,534 | 0,924 | 0,079 | 0,026 | 0,097 | 0,026 | 0,105
L3-2 0,040 | 0,036 | 0,063 | 0,005 | 0,001 | 0,006 [ 0,001 | 0,006
L4-2 0,084 | 0,076 | 0,132 [ 0,010 | 0,001 [ 0,013 | 0,001 | 0,015
L5-2 0,058 | 0,053 [ 0,093 | 0,007 | 0,001 | 0,009 [ 0,001 | 0,009
SM2 0,409 | 0,371 ] 0,642 | 0,058 | 0,029 [ 0,070 | 0,029 | 0,072
1 | 5 5,533 | 4,993 | 8,649 [ 1,030 | 1,030 [ 1,060 | 1,031 | 1,020
L1-5 5,307 | 4,789 | 8,295 | 0,998 | 1,019 [ 1,023 | 1,020 | 0,978
L2-1 0,524 | 0,474 ] 0,819 | 0,070 | 0,016 | 0,089 | 0,016 | 0,096
SM1 4,786 | 4,319 7,479 ] 0,928 | 1,004 | 0,941 ] 1,005 | 0,882
5 | 1
L5-1 | 0,226] 0,204 ] 0,354 | 0,032 | 0,011 | 0,039 | 0,011 | 0,042
L2-5 0,038 | 0,035 | 0,060 | 0,003 | 0,005 | 0,007 [ 0,005 | 0,006
L4-5 0,132 | 0,120 | 0,207 | 0,018 | 0,005 | 0,023 | 0,005 | 0,024
T6-5 0,134 ] 0,122 ] 0,210 | 0,017 | 0,000 | 0,022 | 0,000 | 0,024
2 | 5 3,065 | 2,719 [ 4,710 [ 0,972 | 0,972 [ 0,992 | 0,989 | 0,930
L2-5 2,758 | 2,446 | 4,236 | 0,900 | 0,950 | 0,907 | 0,966 | 0,837
L3-2 0,118 | 0,105 | 0,183 | 0,026 | 0,004 [ 0,034 | 0,005 | 0,036
L4-2 0,246 | 0,219 | 0,378 | 0,055 | 0,009 [ 0,070 | 0,009 | 0,075
L1-2 1,905 1,696 | 2,931 | 0,458 | 0,169 | 0,557 | 0,172 | 0,579
SMm2 0,492 | 0,432 ] 0,756 | 0,362 | 0,775 | 0,334 | 0,787 | 0,150
5 | 2
L5-2 | 0,308] 0,273 ] 0,474 | 0,072 | 0,022 | 0,089 | 0,023 | 0,093
L1-5 0,296 | 0,264 | 0,456 | 0,074 | 0,036 | 0,088 | 0,036 | 0,090
L4-5 0,114 | 0,103 [ 0,177 | 0,029 | 0,014 | 0,033 | 0,014 | 0,036
T6-5 0,128 | 0,114 [ 0,198 | 0,027 | 0,000 | 0,036 | 0,000 | 0,039
2 | 4 3,063 | 2,716 [ 4,704 | 0,972 | 0,972 | 0,992 [ 0,988 | 0,930
L2-4 2,789 | 2,474 | 4,284 ] 0,908 | 0,954 | 0,916 | 0,971 | 0,849
L3-2 | 0,117 | 0,104 | 0,180 | 0,026 | 0,004 | 0,033 | 0,004 | 0,036
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L5-2 0,280 | 0,248 [ 0,429 | 0,064 | 0,014 | 0,080 [ 0,014 [ 0,084
L1-2 1,905[ 1,695 | 2,928 | 0,458 | 0,170 [ 0,557 | 0,172 | 0,579
SMm2 0,492 0,441] 0,756 | 0,362 | 0,774 | 0,334 | 0,787 | 0,150
4 2
L2-4 | 0,273] 0,243 ] 0,420 | 0,064 | 0,018 | 0,079 | 0,018 | 0,084
L3-4 0,117 | 0,104 | 0,180 | 0,026 | 0,004 | 0,033 | 0,004 | 0,036
L5-4 0,139 | 0,125[ 0,217 [ 0,037 | 0,022 [ 0,041 | 0,022 | 0,042
T9-4 0,252 | 0,226 [ 0,387 | 0,053 | 0,000 [ 0,071 | 0,000 | 0,078
2 3 3,049 | 2,704 | 4,683 | 0,972 | 0,972 [ 0,991 | 0,989 | 0,930
L2-3 2,915 | 2,584 | 4,476 | 0,940 | 0,962 | 0,953 | 0,979 | 0,888
L4-2 0,247 | 0,219] 0,378 | 0,056 | 0,010 | 0,071 | 0,010 | 0,075
L5-2 0,282 | 0,250 | 0,435 | 0,065 | 0,015 [ 0,081 | 0,015 | 0,087
L1-2 1,899 | 1,690 | 2,919 | 0,459 | 0,170 | 0,558 | 0,173 | 0,579
SM2 0,491 ] 0,439 ] 0,753 ] 0,362 | 0,775 ] 0,334 | 0,789 | 0,150
3 2
L3-2 | 0,135] 0,120 ] 0,207 | 0,032 | 0,010 | 0,039 | 0,010 | 0,042
L4-3 0,135 0,120 | 0,207 | 0,032 | 0,010 | 0,039 | 0,010 | 0,042
4 5 2,128 | 1,872 3,243 0,788 0,788 | 0,899 [ 0,703 | 0,978
L4-5 1,167 | 1,028 | 1,776 | 0,425 0,412 ] 0,486 | 0,368 | 0,534
L2-4 0,553 | 0,488 | 0,843 | 0,229 | 0,278 | 0,249 | 0,248 | 0,255
L3-4 0,266 | 0,235] 0,405 [ 0,110 | 0,134 [ 0,119 0,119 | 0,123
T9-4 0,350 | 0,312 ] 0,534 | 0,086 | 0,000 | 0,129 [ 0,000 | 0,162
5 4
L5-4 | 0,961 ] 0,849] 1,467 | 0,363 | 0,376 | 0,413 ] 0,335 | 0,444
L1-5 0,508 | 0,449 ] 0,774 ] 0,186 | 0,182 | 0,214 | 0,163 | 0,234
L2-5 0,334 | 0,295[ 0,510 [ 0,147 | 0,193 [ 0,155 | 0,173 | 0,153
T6-5 0,121 0,108 [ 0,186 | 0,030 | 0,000 | 0,045 [ 0,000 | 0,057
3 4 1,306 | 1,143 | 1,980 | 0,625 | 0,625 | 0,747 | 0,533 | 0,855
L3-4 0,677 | 0,592 | 1,026 | 0,332 | 0,349 | 0,391 | 0,297 | 0,444
L2-3 | 0,677 | 0,592 | 1,026 | 0,332 | 0,349 | 0,391 | 0,297 | 0,444
4 3
L4-3 | 0,631] 0,553 ] 0,957 | 0,294 | 0,277 | 0,356 | 0,236 | 0,414
L2-4 0,131 ] 0,116 | 0,201 | 0,080 | 0,114 | 0,087 | 0,097 | 0,087
L5-4 0,338 | 0,297 ] 0,513 ] 0,162 | 0,163 | 0,195 | 0,139 | 0,222
T9-4 0,165 | 0,146 [ 0,249 | 0,053 | 0,000 | 0,083 [ 0,000 | 0,108
9 10 2,687 | 2,435 | 4,218 | 0,406 | 0,406 | 0,476 | 0,339 | 0,588
L9-10 2,585 | 2,344 | 4,059 | 0,386 | 0,378 | 0,464 | 0,315 | 0,564
L14-9 0,079 | 0,072 | 0,126 | 0,014 | 0,026 | 0,020 | 0,021 | 0,018
T4-9 1,772 1,616 | 2,784 | 0,298 | 0,360 | 0,334 [ 0,300 | 0,387
T8-9 0,740 | 0,683 | 1,167 | 0,075 | 0,000 [ 0,124 | 0,000 | 0,162
10 9
L10-9 | 0,108 ] 0,098 | 0,171 | 0,021 | 0,040 | 0,028 | 0,033 | 0,024
L11-10 0,108 | 0,098 | 0,171 | 0,021 | 0,040 | 0,028 | 0,033 | 0,024
9 14 2,564 | 2,321 [ 4,020 | 0,404 | 0,404 | 0,472 | 0,336 | 0,585
L9-14 2,484 2,249 ] 3,897 | 0,388 0,388 | 0,462 | 0,319 | 0,567
L10-9 0,098 | 0,090 | 0,153 | 0,020 | 0,039 | 0,027 [ 0,033 | 0,021
T4-9 1,687 | 1,537 | 2,646 | 0,295 | 0,357 | 0,331 ] 0,297 | 0,384
T8-9 0,705 | 0,650 | 1,110 | 0,074 | 0,000 [ 0,123 | 0,000 | 0,162
14 9
L14-9 | 0,084 ] 0,077 ] 0,132 | 0,016 | 0,026 | 0,021 | 0,022 | 0,018
L13-14 0,084 | 0,077 ] 0,132 | 0,016 | 0,026 | 0,021 [ 0,022 | 0,018
13 | 14 0,924 | 0,820 [ 1,419 | 0,294 | 0,294 | 0,375 | 0,234 | 0,474
L1314 0,792 0,703 ] 1,218 | 0,249 0,241 | 0,318 ] 0,191 | 0,408
L12-13 | 0,254 | 0,226 | 0,393 | 0,070 | 0,049 | 0,099 | 0,039 | 0,132
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L6-13 | 0,544] 0,483] 0,834 | 0,180 | 0,192 | 0,219 0,153 | 0,279
14 | 13
L14-13 | 0,132] 0,117 | 0,204 | 0,046 | 0,055 | 0,057 | 0,043 | 0,069
L9-14 0,132 | 0,117 [ 0,204 | 0,046 | 0,055 [ 0,057 | 0,043 | 0,069
11 | 10 0,700 | 0,615 [ 1,065 | 0,279 | 0,279 | 0,349 | 0,225 | 0,435
L11-10 0,399 | 0,351 ] 0,609 | 0,158 | 0,157 [ 0,198 | 0,126 | 0,249
L6-11 | 0,399 0,351 ] 0,609 | 0,158 | 0,157 | 0,198 | 0,126 | 0,249
10 [ 11
L10-11 | 0,301 0,265| 0,459 | 0,121 | 0,122 | 0,151 | 0,098 | 0,189
L9-10 0,301 | 0,265| 0,459 | 0,121 | 0,122 | 0,151 | 0,098 | 0,189
6 11 2,802 | 2,562 | 4,437 | 0,404 | 0,404 | 0,474 | 0,337 | 0,585
L6-11 2,705 2,473 ] 4,281 ] 0,385 0,376 | 0,464 | 0,314 | 0,564
L12-6 0,196 | 0,181 | 0,312 | 0,020 | 0,005 [ 0,031 | 0,004 | 0,042
L13-6 0,151 | 0,139 | 0,240 [ 0,018 | 0,020 [ 0,029 | 0,017 | 0,033
T5-6 2,369 | 2,165| 3,744 ] 0,346 | 0,360 | 0,417 | 0,300 | 0,495
11 6
L11-6 | 0,101 ] 0,092] 0,159 | 0,020 | 0,040 | 0,026 | 0,033 | 0,021
L10-11 0,101 | 0,092 | 0,159 | 0,020 | 0,040 | 0,026 | 0,033 | 0,021
6 13 2,857 | 2,615[ 4,530 | 0,404 | 0,404 | 0,475| 0,337 | 0,585
16-13 2,701 | 2,472 ] 4,278 ] 0,384 | 0,389 | 0,455 | 0,325 | 0,555
L11-6 0,091 | 0,084 | 0,144 | 0,019 | 0,039 | 0,024 | 0,033 | 0,018
L12-6 0,198 | 0,183 [ 0,315 | 0,020 | 0,005 | 0,031 [ 0,004 | 0,042
T56 2,418 2,212] 3,825 0,347 0,361 | 0,418 | 0,301 | 0,780
13 6
L13-6 | 0,164 ] 0,152 | 0,261 | 0,020 | 0,021 | 0,031 | 0,018 | 0,033
L12-13 0,125] 0,115| 0,261 | 0,011 | 0,005 [ 0,020 | 0,004 | 0,027
L14-13 0,040 | 0,036 [ 0,063 | 0,011 | 0,026 | 0,013 [ 0,021 | 0,009
6 12 2,777 | 2,537 [ 3,395 | 0,403 | 0,403 [ 0,473 | 0,335 | 0,585
L6-12 2,564 | 2,343 ] 4,053 | 0,380 | 0,397 | 0,440 | 0,331 | 0,540
L11-6 0,089 | 0,081 | 0,141 [ 0,019 | 0,039 [ 0,024 | 0,033 | 0,018
L13-6 0,145 | 0,134 [ 0,231 [ 0,018 | 0,019 [ 0,028 | 0,016 | 0,030
T5-6 2,343 ] 2,141 3,702 [ 0,345 | 0,360 | 0,415] 0,300 | 0,492
12 6
L12-6 | 0,214] 0,197 | 0,342 | 0,023 | 0,006 | 0,034 | 0,005 | 0,045
L1312 0,109 | 0,101 | 0,174 | 0,009 | 0,006 | 0,019 | 0,005 | 0,024
T7-12 0,320 | 0,296 [ 0,513 | 0,031 | 0,000 | 0,051 [ 0,000 | 0,069
12 | 13 1,255 1,109 | 1,920 | 0,263 | 0,263 [ 0,421 | 0,183 | 0,588
L12-13 1,056 | 0,938 | 1,623 ] 0,199 ] 0,154 [ 0,348 | 0,107 | 0,495
L6-12 0,302 | 0,272 | 0,465 | 0,093 | 0,154 | 0,120 | 0,107 | 0,141
T7-12 0,763 ] 0,684 | 1,179 | 0,107 | 0,000 [ 0,241 | 0,000 | 0,360
13 | 12
L13-12 | 0,219] 0,197 ] 0,336 | 0,067 | 0,111 | 0,087 | 0,077 | 0,099
L14-13 0,048 | 0,043 ] 0,075 | 0,016 | 0,030 | 0,022 [ 0,021 | 0,024
L6-13 0,171 0,154 [ 0,264 | 0,052 | 0,085 | 0,066 | 0,059 | 0,081
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Yas Ued3Far£ndl i Yoec UUU( 99 %)

elU eduUsslgrE 1Buga G 00U

RF:OC{
3LG LL LG LLG
Branches
Lo lph loh 3, Lo 3lo Lo 3lo 3,
;Eg;} ?%f Contributions | Ay | kA) | (KA) | KA) | (KA) | (kA) | (KA) | (kA)
1 2 3,258 | 2,826 | 4,896 | 3,898 | 3,898 | 3,781 | 4,828 | 2,481
L1-2 2,042 1,777] 3,076 | 1,862 ] 0,712 ] 1,965 0,882 | 1,557
L5-1 0,304 | 0,265| 0,456 | 0,286 | 0,132 | 0,299 | 0,164 | 0,231
SM1 2,345 ] 2,042 | 3,528 | 2,148 | 0,844 | 2,263 | 1,046 | 1,788
2 1
L2-1 1,219 | 1,062 | 1,830 | 2,041 | 3,210 | 1,969 | 3,976 | 0,927
L3-2 0,128 | 0,112 ] 0,192 | 0,110 | 0,022 | 0,119 | 0,028 | 0,099
L4-2 0,267 | 0,232 | 0,402 | 0,228 | 0,046 | 0,248 | 0,057 | 0,204
L5-2 0,303 | 0,263 | 0,456 | 0,263 | 0,064 | 0,282 | 0,079 | 0,231
SM2 0,522 | 0,457 ] 0,783 | 1,442 | 3,081 | 1,480 | 3,817 | 0,396
1 5 2,258 | 1,958 [ 3,393 | 1,628 | 1,628 | 2,099 | 1,269 | 2,757
L1-5 0,698 | 0,607 | 1,050 | 0,503 | 0,500 | 0,648 | 0,390 | 0,852
L2-1 0,835] 0,729 | 1,257 | 0,466 | 0,196 | 0,751 | 0,153 | 1,023
SM1 1,532 | 1,335 | 2,304 | 0,967 | 0,690 | 1,388 | 0,538 | 1,872
5 1
L5-1 1,560 | 1,355] 2,343 | 1,126 | 1,128 | 1,452 | 0,879 | 1,905
L2-5 0,564 | 0,489 | 0,846 | 0,452 | 0,543 | 0,536 | 0,423 | 0,687
L4-5 0,798 | 0,694 | 1,197 | 0,579 | 0,585 | 0,748 | 0,456 | 0,975
T6-5 0,199 | 0,174 | 0,303 | 0,096 | 0,000 | 0,176 | 0,000 | 0,246
2 5 2,258 | 1,959 [ 3,393 | 1,632 | 1,632 [ 2,100 | 1,274 | 2,757
L2-5 0,584 | 0,507 | 0,876 | 0,468 | 0,560 | 0,556 | 0,437 | 0,714
L3-2 0,175] 0,152 | 0,264 | 0,148 | 0,190 | 0,168 | 0,149 | 0,213
L4-2 0,364 | 0,317 ] 0,546 | 0,308 | 0,396 | 0,349 | 0,309 | 0,444
L1-2 0,852 | 0,743 ] 1,281 | 0,476 | 0,200 | 0,766 | 0,156 | 1,041
SM2 0,273 ] 0,239 ] 0,411 | 0,450 | 0,955] 0,381 0,745 | 0,333
5 2
L5-2 1,674] 1,453 ] 2,514 | 1,164 | 1,072 | 1,545 | 0,837 | 2,043
L1-5 0,679 | 0,590 | 1,020 | 0,489 | 0,486 | 0,630 | 0,379 | 0,828
L4-5 0,797 | 0,692 ] 1,194 | 0,579 | 0,587 | 0,747 | 0,458 | 0,972
T6-5 0,200 | 0,175] 0,303 | 0,097 | 0,000 | 0,177 | 0,000 | 0,246
2 4 2,166 | 1,878 | 3,252 | 1,544 | 1,544 | 2,014 | 1,197 | 2,655
L2-4 0,580 | 0,504 | 0,870 | 0,461 ] 0,557 | 0,549 | 0,432 | 0,711
L3-2 0,268 | 0,233 ] 0,402 | 0,214 | 0,260 | 0,254 | 0,202 | 0,330
L5-2 0,333 ] 0,289 ] 0,501 | 0,283 ] 0,374 ] 0,321 | 0,290 | 0,408
L1-2 0,911] 0,795] 1,371 | 0,502 | 0,210 0,818 0,163 | 1,119
SM2 0,272 ] 0,237 ] 0,408 | 0,459 | 0,989 ] 0,386 | 0,767 | 0,333
4 2
L2-4 1,587 | 1,377 ] 2,382 | 1,084 | 0,988 | 1,465 | 0,766 | 1,944
L3-4 0,268 | 0,233 | 0,402 | 0,214 [ 0,260 | 0,254 | 0,202 | 0,330
L5-4 0,966 | 0,840 | 1,452 | 0,702 | 0,727 | 0,896 | 0,564 | 1,185
T9-4 0,356 | 0,312 0,534 | 0,169 | 0,000 | 0,316 | 0,000 | 0,435
2 3 1,330 | 1,153 | 1,998 | 0,941 | 0,941 | 1,220 | 0,726 | 1,635
L2-3 0,700 | 0,607 | 1,050 | 0,508 | 0,533 | 0,645 0,411 | 0,861
L4-2 0,129 | 0,113 ] 0,195 | 0,117 | 0,168 | 0,128 | 0,130 | 0,159
L5-2 0,050 | 0,044 | 0,075 | 0,061 | 0,113 | 0,060 | 0,087 | 0,063
L1-2 0,687 | 0,598 | 1,032 | 0,371 | 0,145 [ 0,612 | 0,112 | 0,846
SM2 0,189 | 0,165| 0,285 | 0,313 | 0,672 | 0,261 | 0,519 | 0,231
3 2
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L3-2 | 0,632] 0,548 ] 0,948 | 0,434 | 0,410 | 0,578 0,316 | 0,777
L4-3 0,632 | 0,548 | 0,948 | 0,434 | 0,410 ] 0,578 | 0,316 | 0,777
4 5 2,276 | 1,974 | 3,420 | 1,644 | 1,664 | 2,117 | 1,283 | 2,778
L4-5 0,817 | 0,709 [ 1,224 | 0,593 | 0,600 | 0,766 | 0,468 [ 0,996
L2-4 0,375 | 0,326 | 0,564 | 0,316 | 0,405 | 0,359 | 0,316 | 0,459
L3-4 0,180 | 0,157 [ 0,270 [ 0,152 [ 0,195 0,173 | 0,152 | 0,219
T9-4 0,264 | 0,232 ] 0,396 | 0,127 | 0,000 | 0,235 0,000 | 0,324
5 4
L5-4 | 1,459 | 1,268 | 2,193 | 1,051 | 1,044 | 1,351 | 0,815 | 1,782
L1-5 0,687 | 0,598 | 1,032 | 0,495 | 0,493 | 0,638 | 0,384 | 0,840
L2-5 0,572 | 0,497 | 0,858 | 0,459 | 0,552 | 0,544 | 0,431 | 0,699
T6-5 0,202 | 0,176 [ 0,306 [ 0,097 | 0,000 | 0,178 | 0,000 | 0,249
3 4 2,156 | 1,869 | 3,237 [ 1,534 | 1,534 | 2,004 | 1,187 | 2,646
L3-4 0,279 | 0,243 ] 0,420 | 0,221 | 0,267 | 0,264 | 0,207 | 0,342
L2-3 | 0,279 | 0,243 ] 0,420 | 0,221 | 0,267 | 0,264 | 0,207 | 0,342
4 3
L4-3 | 1,877 ] 1,628] 2,817 | 1,312 | 1,267 | 1,740 0,981 | 2,301
L2-4 0,559 | 0,486 | 0,840 | 0,446 | 0,541 ] 0,530 | 0,419 | 0,687
L5-4 0,966 | 0,840 | 1,452 [ 0,700 | 0,726 | 0,895 | 0,562 | 1,188
T9-4 0,355 | 0,312 ] 0,534 | 0,168 | 0,000 | 0,315 [ 0,000 [ 0,435
9 10 1,047 | 0,908 | 1,572 | 0,652 | 0,652 | 1,015| 0,462 | 1,359
L9-10 0,841] 0,730| 1,263 | 0,519 | 0,510 | 0,820 0,362 | 1,092
L14-9 0,023 | 0,020 | 0,036 | 0,016 | 0,027 | 0,025 | 0,019 | 0,030
T4-9 0,558 | 0,487 | 0,837 [ 0,394 | 0,490 | 0,565 | 0,348 | 0,723
T8-9 0,262 | 0,231 ] 0,396 | 0,109 | 0,000 | 0,238 | 0,000 | 0,342
10 9
L10-9 | 0,207] 0,180] 0,312 | 0,133 | 0,144 | 0,195 | 0,102 | 0,270
L11-10 0,207 | 0,180 | 0,312 | 0,133 | 0,144 | 0,195 | 0,102 | 0,270
9 14 0,527 | 0,457 ] 0,792 [ 0,319 | 0,319 | 0,487 | 0,228 | 0,678
L9-14 0,323 ] 0,280 | 0,486 | 0,196 | 0,197 | 0,300 | 0,141 | 0,417
L10-9 0,008 | 0,007 [ 0,012 | 0,005 | 0,008 | 0,008 | 0,006 [ 0,009
T4-9 0,205 | 0,179 [ 0,309 [ 0,146 | 0,191 | 0,196 | 0,137 | 0,264
T8-9 0,111 | 0,098 | 0,168 | 0,045 | 0,000 | 0,100 | 0,000 [ 0,144
14 9
L14-9 | 0,204] 0,177 ] 0,306 | 0,123 | 0,122 | 0,187 | 0,087 | 0,264
L13-14 0,204 | 0,477 ] 0,306 | 0,123 | 0,122 | 0,187 | 0,087 | 0,264
13 | 14 0,523 | 0,454 | 0,786 | 0,317 | 0,317 | 0,483 | 0,226 | 0,675
L13-14 02,07 | 0,180] 0,312 | 0,125 | 0,123 | 0,190 | 0,088 | 0,267
L12-13 0,073 | 0,063 | 0,111 | 0,038 | 0,025 | 0,065 | 0,018 [ 0,093
L6-13 0,136 | 0,118 ] 0,204 [ 0,088 | 0,098 | 0,128 | 0,070 | 0,174
14 | 13
L14-13 | 0,316] 0,274 | 0,474 | 0,192 | 0,194 | 0,293 | 0,138 | 0,408
L9-14 0,316 | 0,274 | 0,474 [ 0,192 [ 0,194 | 0,293 | 0,138 | 0,408
11 | 10 1,030 | 0,893 | 1,548 | 0,641 | 0,641 | 0,996 | 0,455 | 1,335
L11-10 0,209 | 0,182 ] 0,315 | 0,134 | 0,145] 0,197 | 0,103 | 0,270
L6-11 | 0,209 | 0,182 ] 0,315 | 0,134 | 0,145 | 0,197 | 0,103 | 0,270
10 | 11
L10-11 | 0,822] 0,713 ] 1,233 | 0,507 | 0,498 | 0,800 | 0,354 | 1,065
L9-10 0,822 ] 0,713 ] 1,233 | 0,507 | 0,498 | 0,800 | 0,354 | 1,065
6 11 0,722 | 0,626 | 1,083 | 0,449 | 0,449 | 0,678 | 0,323 | 0,927
L6-11 0,417 | 0,362 | 0,627 | 0,258 | 0,256 | 0,392 | 0,184 | 0,534
L12-6 0,039 | 0,034 | 0,060 | 0,017 | 0,001 | 0,035 0,001 | 0,051
L13-6 0,023 | 0,020 | 0,036 [ 0,010 [ 0,004 | 0,020 | 0,003 | 0,030
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T5-6 | 0,356 ] 0,309 ] 0,534 | 0,231 ] 0,253 ] 0,340 | 0,182 | 0,456
11 | 6
L11-6 | 0,305] 0,265| 0,459 | 0,191 | 0,193 | 0,286 | 0,139 | 0,393
L10-11 0,305 | 0,265| 0,459 | 0,191 [ 0,193 | 0,286 | 0,139 | 0,393
6 | 13 0,991 | 0,860 | 1,491 [ 0,543 | 0,543 | 0,928 | 0,369 | 1,314
L6-13 0,591 | 0,513 ] 0,885 | 0,335 | 0,359 | 0,562 | 0,244 | 0,780
L11-6 0,017 | 0,015] 0,027 | 0,016 | 0,038 | 0,022 | 0,026 | 0,024
L12-6 0,033 | 0,031 [ 0,054 [ 0,040 [ 0,090 | 0,045 0,061 | 0,048
T5-6 0,592 | 0,514 | 0,885 | 0,356 | 0,424 | 0,574 | 0,288 | 0,780
13 | 6
L13-6 | 0,404 | 0,352 | 0,609 | 0,209 | 0,185 | 0,371 | 0,125 | 0,537
L12-13 0,271 | 0,237 | 0,411 | 0,129 | 0,090 | 0,249 | 0,061 [ 0,360
L14-13 0,136 | 0,118 [ 0,204 | 0,082 | 0,098 | 0,126 | 0,066 [ 0,180
6 | 12 1,306 | 1,128 | 1,956 | 0,430 | 0,430 | 1,195| 0,253 | 1,845
L6-12 0,326 | 0,287 ] 0,492 | 0,155 | 0,255 | 0,302 | 0,150 [ 0,465
L11-6 0,016 | 0,014 | 0,024 | 0,013 | 0,036 | 0,020 | 0,021 | 0,024
L13-6 0,170 | 0,150 | 0,258 | 0,082 | 0,135] 0,160 | 0,080 | 0,243
T5-6 0,476 | 0,419 ] 0,717 [ 0,225 | 0,361 | 0,447 | 0,213 | 0,678
12 | 6
L12-6 | 0,983 ] 0,854 ] 1,473 | 0,274 0,178 | 0,893 | 0,105 | 1,389
L13-12 0,219 ] 0,193] 0,330 | 0,106 | 0,178 | 0,202 | 0,105 | 0,312
T7-12 0,792 | 0,695 [ 1,197 [ 0,175 [ 0,000 [ 0,706 | 0,000 | 1,131
12 | 13 0,978 | 0,850 | 1,473 | 0,534 | 0,534 | 0,915 | 0,362 | 1,296
L12-13 0,275 | 0,240 ] 0,417 [ 0,131 | 0,092 | 0,253 | 0,062 | 0,366
L6-12 0,035 | 0,032 | 0,057 | 0,041 | 0,092 | 0,046 | 0,062 | 0,051
T7-12 0,250 | 0,220 [ 0,381 | 0,092 | 0,000 | 0,225 ] 0,000 [ 0,336
13 | 12
L13-12 | 0,709] 0,616 | 1,065 | 0,406 | 0,444 | 0,671 | 0,301 | 0,939
L14-13 0,134 | 0,116 | 0,201 | 0,081 | 0,097 | 0,125 | 0,065 | 0,177
L6-13 0,575] 0,499 | 0,864 | 0,325 | 0,349 | 0,546 | 0,237 | 0,762

"Yas Us2ddar4nd 99 %Re=¢ 0D, 5 q 29U (UG Rp=¥ 10 Yo 00U (EERE UUU odd

14-bus)
Re=0,5q Re=10q
3LG LL LG LLG
Branches
. I I 3l | 3l | 3l 3l
Bus | Bus | Contributions ph ph 2 ph 0 ph 0 2
Erom | To (KA) | (KA) | (kA) | kA) | KA) | (A) | (KA) | (KA
1 2 3,234 | 2,817 | 4,878 | 2,670 | 2,670 | 2,724 | 2,975 | 2,121
L1-2 2,026 | 1,772 | 3,060 | 1,276 | 0,488 | 1,482 | 0,543 | 1,332
L5-1 0,301 | 0,264 | 0,456 | 0,196 | 0,091 | 0,225 | 0,101 | 0,198
SM1 2,327 | 2,035| 3516 | 1,471 | 0,578 | 1,706 | 0,644 | 1,530
2 [ 1
L2-1 | 1,209 ] 1,059 1,824 | 1,398 | 2,199 | 1,357 | 2,450 | 0,792
L3-2 0,127 0,111 0,192 | 0,075 | 0,015 | 0,090 | 0,017 | 0,084
L4-2 0,265 | 0,231| 0,402 | 0,156 | 0,032 | 0,187 | 0,035 | 0,174
L5-2 0,301 | 0,262 | 0,453 | 0,180 | 0,044 | 0,213 | 0,049 | 0,198
SM2 0,518 | 0,456 | 0,780 | 0,988 | 2,111 | 0,987 | 2,352 | 0,339
1 | 5 2,244 | 1953| 3,384 | 1,412 | 1,412 | 1,755| 1,133 | 2,205
L1-5 0,694 | 0,606 | 1,047 | 0,436 | 0,434 | 0,543 | 0,348 | 0,681
L2-1 0,830 | 0,727 | 1,254 | 0,404 | 0,170 | 0,609 | 0,136 | 0,816
SM1 1,523 | 1,331| 2,298 | 0,838 | 0,598 | 1,153 | 0,480 | 1,497
5 | 1
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L5-1 | 1,551] 1,351 2,337 | 0,976 | 0,978 | 1,212 0,785 | 01,524
L2-5 0,560 | 0,488 | 0,843 | 0,392 | 0,470 | 0,454 | 0,378 | 0,549
L4-5 0,794 0,692 | 1,194 [ 0,502 | 0,508 | 0,617 | 0,407 | 0,777
T6-5 0,198 ] 0,174 | 0,300 | 0,083 | 0,000 | 0,144 [ 0,000 | 0,195
5 2,244 1,953 | 3,384 | 1,414 | 1,414 | 1,754 | 1,136 | 2,202
L2-5 0,581 ] 0,506 | 0,876 | 0,405 | 0,485 | 0,470 | 0,390 | 0,570
L3-2 0,174 0,152 | 0,261 | 0,128 | 0,165 | 0,144 | 0,133 | 0,171
L4-2 0,362 ] 0,316 | 0,546 | 0,266 | 0,343 | 0,301 [ 0,276 | 0,354
L1-2 0,847 0,741 1,278 | 0,412 0,173 ] 0,621 | 0,139 | 0,831
SM2 0,272] 0,238 0,411 | 0,390 | 0,827 | 0,323 [ 0,665 | 0,267
2
L5-2 | 1,664 | 1,449 | 2,508 | 1,008 | 0,929 | 1,287 | 0,747 | 1,632
L1-5 0,675] 0,589 | 1,017 | 0,424 | 0,421 | 0,528 | 0,338 | 0,663
L4-5 0,792 0,690 1,191 [ 0,502 | 0,508 | 0,615 | 0,408 | 0,777
T6-5 0,199 0,174 | 0,300 [ 0,084 | 0,000 | 0,144 | 0,000 | 0,195
4 2,154 | 1,873 | 3,246 | 1,350 | 1,350 | 1,693 | 1,075 | 2,148
L2-4 0,576 | 0,503 | 0,870 [ 0,403 | 0,487 | 0,472 0,388 | 0,576
L3-2 0,267 | 0,233 | 0,402 | 0,187 | 0,228 | 0,219 | 0,181 | 0,267
L5-2 0,331] 0,289 | 0,498 | 0,247 | 0,327 | 0,278 [ 0,260 | 0,330
L1-2 0,906 [ 0,793 | 1,368 | 0,439 | 0,184 | 0,670 | 0,146 | 0,906
SM2 0,270 ] 0,237 | 0,408 | 0,401 | 0,865 | 0,329 | 0,689 | 0,270
2
L2-4 | 1,578 1,374| 2,376 | 0,947 | 0,863 | 1,224 ] 0,687 | 1,575
L3-4 0,267 | 0,233 0,402 | 0,187 | 0,228 | 0,219 | 0,181 | 0,267
L5-4 0,960 | 0,838 | 1,449 | 0,613 | 0,636 | 0,764 | 0,506 | 0,960
T9-4 0,354 | 0,311 0,534 | 0,148 | 0,000 | 0,256 | 0,000 | 0,354
3 1,325 1,151 | 1,992 | 0,872 | 0,872 | 1,115| 0,685 [ 1,446
L2-3 0,697 | 0,606 | 1,050 | 0,471 | 0,494 | 0,591 | 0,388 | 0,762
L4-2 0,129 0,112 0,195 | 0,108 | 0,156 | 0,121 | 0,123 | 0,141
L5-2 0,050 | 0,044 | 0,075 [ 0,056 | 0,104 | 0,057 | 0,082 | 0,054
L1-2 0,684 | 0,597 | 1,029 [ 0,344 | 0,135 | 0,544 | 0,106 | 0,747
SM2 0,188 0,165 0,282 [ 0,290 | 0,624 | 0,236 | 0,490 | 0,204
2
L3-2 | 0,629 ] 0,547 | 0,948 | 0,403 0,380 | 0,525 0,298 | 0,687
L4-3 0,629 | 0,547 | 0,948 | 0,403 | 0,380 | 0,525 | 0,298 | 0,687
5 2,262 | 1,969 | 3,411 [ 1,422 1,422 | 1,766 | 1,143 | 2,214
L4-5 0,812] 0,708 | 1,221 ] 0,513 0,519 | 0,630 | 0,417 | 0,795
L2-4 0,373] 0,325 0,561 | 0,273 | 0,350 | 0,309 | 0,282 | 0,366
L3-4 0,179 0,156 | 0,270 [ 0,131 | 0,168 | 0,148 | 0,135 | 0,174
T9-4 0,263 ] 0,232 0,396 | 0,110 [ 0,000 | 0,188 | 0,000 | 0,258
4
L5-4 | 1,450 | 1,264 ] 2,187 | 0,909 | 0,904 | 1,136 | 0,726 | 1,422
L1-5 0,683 | 0,596 | 1,029 | 0,429 | 0,426 | 0,534 | 0,343 | 0,669
L2-5 0,568 | 0,495 0,855 | 0,397 | 0,477 | 0,460 | 0,384 | 0,555
T6-5 0,200 | 0,176 | 0,303 [ 0,084 | 0,000 | 0,145 | 0,000 | 0,198
4 2,144 | 1,864 | 3,228 | 1,342 | 1,342 | 1,685 | 1,067 | 2,142
L3-4 0,277 ] 0,242 ] 0,417 | 0,194 | 0,234 0,227 | 0,186 | 0,276
L2-3 | 0,277 0,242 | 0,417 | 0,194 | 0,234 | 0,227] 0,186 | 0,276
3
L4-3 | 1,866 | 1,624 2,811 1,148 1,108 ] 1,459 | 0,881 | 1,866
L2-4 0,556 | 0,485 | 0,837 | 0,390 | 0,473 | 0,456 | 0,376 | 0,555
L5-4 0,960 | 0,838 | 1,449 | 0,613 | 0,635 0,765 | 0,505 | 0,963
T9-4 0,353 0,311 | 0,531 | 0,147 | 0,000 | 0,256 | 0,000 | 0,354
10 1,039 0,905 1,566 | 0,546 | 0,546 | 0,781 ] 0,402 [ 1,065
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L9-10 | 0,835] 0,727 1,260 | 0,434 0,427 ] 0,633 0,314 | 0,855
L14-9 0,023 | 0,020 | 0,036 | 0,013 | 0,023 | 0,021 [ 0,017 | 0,024
T4-9 0,553 ] 0,485 0,834 | 0,330 | 0,411 | 0,434 [ 0,302 | 0,567
T8-9 0,260 0,230 | 0,393 | 0,091 | 0,000 | 0,189 [ 0,000 | 0,267
10 9
L10-9 | 0,206 | 0,179 | 0,309 | 0,111 | 0,121 | 0,152 | 0,089 | 0,210
L11-10 0,206 | 0,179 0,309 | 0,111 | 0,121 | 0,152 | 0,089 | 0,210
9 14 0,524 | 0,456 | 0,789 | 0,295 | 0,295 | 0,423 | 0,215 | 0,597
L9-14 0,321] 0,279 0,483 ] 0,181 ] 0,182 | 0,260 | 0,133 | 0,366
L10-9 0,008 | 0,007 | 0,012 | 0,005 | 0,008 | 0,008 | 0,006 | 0,009
T4-9 0,204 [ 0,178 0,306 | 0,135 0,177 | 0,169 [ 0,129 | 0,231
T89 0,111] 0,098 0,168 | 0,042 | 0,000 | 0,088 | 0,000 | 0,126
14 9
L14-9 | 0,203] 0,177 0,306 | 0,114 | 0,112 ] 0,163 | 0,082 | 0,231
L13-14 0,203 | 0,177 | 0,306 | 0,114 | 0,112 | 0,163 | 0,082 | 0,231
13 | 14 0,521 | 0,452 | 0,783 [ 0,293 | 0,293 | 0,420 | 0,213 | 0,591
L13-14 0,206 | 0,179 0,309 | 0,115] 0,114 | 0,165 | 0,083 | 0,234
L12-13 0,072 | 0,063 | 0,108 | 0,035 | 0,023 | 0,057 | 0,017 | 0,084
L6-13 0,136 ] 0,118 | 0,204 | 0,081 | 0,091 | 0,111 [ 0,066 | 0,153
14 | 13
L1413 [ 0,315] 0,274| 0,474 ] 0,178 | 0,179 | 0,255 | 0,130 | 0,357
L9-14 0,315| 0,274 | 0,474 | 0,178 | 0,179 | 0,255 | 0,130 | 0,357
11 | 10 1,022 0,890 | 1,542 0,539 | 0,539 | 0,770 | 0,397 | 1,050
L11-10 0,208] 0,181 0,312 ] 0,113] 0,122 | 0,154 | 0,090 | 0,213
L6-11 | 0,208] 0,181] 0,312 | 0,113 | 0,122 | 0,154 | 0,090 | 0,213
10 | 11
L10-11 | 0,815] 0,710 1,230 | 0,426 | 0,419 | 0,620 | 0,308 | 0,840
L9-10 0,815] 0,710 | 1,230 | 0,426 | 0,419 | 0,620 | 0,308 | 0,840
6 11 0,718 | 0,624 | 1,080 [ 0,400 | 0,400 | 0,561 | 0,295 | 0,777
L6-11 0,415] 0,361 0,624 | 0,230 ] 0,228 | 0,325 | 0,168 | 0,450
L12-6 0,039 | 0,034 | 0,060 | 0,015 | 0,001 | 0,030 | 0,001 | 0,042
L13-6 0,023 ] 0,020 | 0,036 | 0,009 | 0,003 | 0,018 [ 0,002 | 0,024
T56 0,354 ] 0,308 | 0531 | 0,206 | 0,225 0,282 | 0,166 | 0,384
11 6
L11-6 | 0,303] 0,264 0,456 | 0,170 | 0,173 ] 0,236 | 0,127 | 0,330
L10-11 0,303 | 0,264 | 0,456 | 0,170 | 0,173 | 0,236 | 0,127 | 0,330
6 13 0,980 | 0,856 | 1,482 | 0,462 | 0,462 | 0,700 | 0,328 | 0,999
L6-13 0,585] 0,510 | 0,882 | 0,285 | 0,305 | 0,424 | 0,216 | 0,594
L11-6 0,017 | 0,015 0,027 | 0,014 | 0,032 | 0,019 | 0,023 | 0,018
L12-6 0,033 ] 0,031 0,054 | 0,034 | 0,077 | 0,039 | 0,055 | 0,036
T5-6 0,585] 0,511 0,882 | 0,303 | 0,361 | 0,433 | 0,256 | 0,594
13 6
L13-6 | 0,400] 0,350 0,606 | 0,178 | 0,157 | 0,281 | 0,111 | 0,408
L12-13 0,268 | 0,235 0,408 | 0,110 | 0,077 | 0,189 | 0,055 | 0,276
L14-13 0,134 [ 0,117 | 0,204 | 0,070 [ 0,083 | 0,097 [ 0,059 | 0,138
6 12 1,296 [ 1,124 | 1,947 0,379 ] 0,379 | 0,892 | 0,231 | 1,398
L6-12 0,323] 0,286 | 0,489 | 0,137 | 0,225 | 0,234 | 0,137 | 0,351
L11-6 0,016 | 0,014 | 0,024 | 0,012 | 0,032 | 0,017 | 0,019 | 0,018
L13-6 0,169 [ 0,149 0,255 | 0,073] 0,119 | 0,120 [ 0,073 | 0,183
T5-6 0,472] 0,417 0,714 ] 0,198 ] 0,318 | 0,333 ] 0,194 | 0,513
12 6
L12-6 | 0,975] 0,851 1,467 | 0,242 0,157 | 0,675 | 0,096 | 1,053
L13-12 | 0,217 | 0,192 | 0,330 | 0,094 | 0,157 | 0,159 | 0,096 | 0,237
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T7-12 0,786 0,692 1,194 [ 0,154 | 0,000 | 0,540 | 0,000 [ 0,855
12 | 13 0,968 | 0,845 1,464 | 0,455 | 0,455 | 0,692 | 0,323 | 0,990
L12-13 0,272 0,239 0,414 ] 0,112 0,078 | 0,192 0,056 | 0,279
L6-12 0,034 | 0,032 | 0,057 | 0,035 | 0,078 | 0,040 | 0,056 | 0,039
T7-12 0,248 0,219 0,378 | 0,078 | 0,000 | 0,173 | 0,000 | 0,255
13 | 12
L13-12 | 0,702] 0,613 | 1,059 | 0,346 | 0,378 | 0,507 | 0,268 | 0,714
L14-13 0,133 | 0,116 | 0,201 | 0,069 | 0,082 | 0,096 | 0,058 | 0,135
L6-13 0,569 | 0,497 | 0,858 | 0,277 | 0,298 | 0,413 | 0,211 | 0,579
"Yas UaBdar4énd 99 %Re=¢ Il q o250 GUG9saR= (7T ag UJOU &UEEBae U0 U
14-bus)
RF: 1q_ RF: 20q
3LG LL LG LLG
Branches
. | | 3l | 3l | 3l 3l
Bus | Bus | Contributions ph ph 2 ph 0 ph 0 2
Erom | To (kA) | (kA kA) | (kA) | (KA) | (kA) | (kA) | (kA)
1 2 3,205 | 2,807 | 4,860 | 1,745 | 1,745 | 1,794 | 1,833 | 1,560
L1-2 2,008 | 1,765 | 3,051 | 0,834 | 0,319 | 0,997 | 0,335 | 0,978
L5-1 0,299 | 0,263 | 0,453 | 0,128 | 0,059 | 0,151 | 0,062 | 0,315
SM1 2,307 | 2,028 | 3,504 | 0,961 | 0,378 | 1,148 | 0,397 | 1,125
2 | 1
L2-1 | 1,199 ] 1,055 | 1,818 | 0,914 ] 1,437 | 0,869 | 1,509 | 0,585
L3-2 0,126 | 0,111 | 0,192 | 0,049 | 0,010 | 0,061 | 0,010 | 0,063
L4-2 0,263 | 0,231 | 0,399 | 0,102 [ 0,021 | 0,127 [ 0,022 [ 0,129
L5-2 0,298 | 0,261 | 0,453 | 0,118 | 0,028 | 0,144 | 0,030 | 0,144
SM2 0,513 | 0,454 | 0,777 | 0,646 | 1,379 | 0,618 | 1,449 [ 0,249
1 | 5 2,230 | 1,948 | 3,372 | 1,162 [ 1,162 | 1,393 | 0,977 | 1,629
L1-5 0,690 | 0,604 | 1,044 | 0,359 | 0,357 | 0,431 | 0,300 | 0,504
L2-1 0,825| 0,725 | 1,251 | 0,333 | 0,140 | 0,473 | 0,118 | 0,603
SMm1 1,513 1,327 | 2,289 0,690 | 0,493 | 0,904 | 0,414 | 1,107
5 [ 1
L5-1 | 1,541 ] 1,347 | 2,331 ] 0,804] 0,805 | 0,962 | 0,677 | 1,125
L2-5 0,557 | 0,487 | 0,843 | 0,322 | 0,387 | 0,364 | 0,326 | 0,408
L4-5 0,789 0,690 | 1,191 | 0,413 ] 0,318 | 0,490 | 0,351 | 0,576
T6-5 0,197 | 0,173 | 0,300 | 0,069 | 0,000 | 0,111 | 0,000 | 0,144
2 | 5 2,230 | 1,948 | 3,372 | 1,163 [ 1,163 | 1,392 [ 0,979 [ 1,629
L2-5 0,577 | 0,505 | 0,873 | 0,334 | 0,399 | 0,376 | 0,336 | 0,420
L3-2 0,173 | 0,151 | 0,261 | 0,105| 0,136 | 0,116 | 0,114 | 0,126
L4-2 0,360 | 0,315 | 0,543 0,219 0,282 | 0,242 | 0,238 | 0,264
L1-2 0,841] 0,739 | 1,275 0,339 | 0,142 [ 0,482 | 0,120 [ 0,615
SM2 0,270 | 0,238 | 0,408 | 0,321 ] 0,680 | 0,274 | 0,573 | 0,198
5 | 2
L5-2 | 1,653 ] 1,445 | 2,502 | 0,830 ] 0,764 | 1,017 | 0,643 | 1,206
L1-5 0,670 | 0,587 | 1,014 | 0,349 | 0,346 | 0,419 | 0,292 | 0,489
L4-5 0,787 | 0,688 | 1,188 | 0,413 | 0,418 | 0,488 | 0,352 | 0,573
T6-5 0,197 | 0,174 | 0,300 | 0,069 | 0,000 | 0,111 | 0,000 | 0,144
2 | 4 2,141 1,868 | 3,237 | 1,124 [ 1,124 [ 1,359 | 0,935 | 1,611
L2-4 0,573 | 0,501 | 0,867 | 0,335 | 0,405 | 0,382 | 0,337 | 0,432
L3-2 0,265 | 0,232 | 0,402 | 0,156 | 0,189 | 0,177 | 0,158 | 0,198
L5-2 0,329 | 0,288 | 0,498 | 0,206 | 0,272 | 0,226 | 0,226 | 0,246
L1-2 0,900 | 0,791 | 1,362 | 0,365 | 0,153 | 0,527 | 0,127 | 0,678
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SM2 | 0,268 ] 0,236 | 0,405 ] 0,334 ] 0,720 | 0,283 ] 0,599 | 0,201
4 2
L2-4 | 1,568 | 1,370 | 2,370 ] 0,788 ] 0,718 | 0,979 ] 0,598 | 1,179
L3-4 0,265| 0,232 | 0,402 | 0,156 | 0,189 | 0,177 | 0,158 | 0,198
L5-4 0,954 | 0,836 | 1,446 | 0,511 | 0,529 | 0,615 | 0,440 [ 0,720
T9-4 0,352 0,311 [ 0,531 | 0,123 | 0,000 | 0,200 | 0,000 | 0,264
2 3 1,319 | 1,149 | 1,989 | 0,788 | 0,788 | 0,987 | 0,646 | 1,218
L2-3 0,694 | 0,605 | 1,047 | 0,425 | 0,446 | 0,524 [ 0,360 | 0,642
L4-2 0,128 | 0,112 | 0,195 0,098 | 0,141 | 0,109 | 0,114 | 0,120
L5-2 0,050 | 0,044 | 0,075 | 0,051 | 0,094 | 0,052 | 0,076 | 0,045
L1-2 0,681 0,596 | 1,029 | 0,311 [ 0,122 [ 0,474 | 0,098 [ 0,630
SM2 0,187 | 0,165 | 0,282 | 0,262 | 0,563 | 0,220 | 0,454 | 0,174
3 2
L3-2 | 0,627 | 0,546 | 0,945 | 0,364 | 0,343 | 0,464 | 0,277 | 0,579
L4-3 0,627 | 0,546 | 0,945 | 0,364 | 0,343 | 0,464 | 0,277 | 0,579
4 5 2,247 1,1963[ 3,399 | 1,169 | 1,169 | 1,398 | 0,984 | 1,635
L4-5 0,807 ] 0,706 | 1,218 | 0,421 0,426 | 0,499 | 0,359 | 0,585
L2-4 0,370 | 0,324 | 0,561 | 0,224 | 0,288 | 0,248 | 0,242 | 0,270
L3-4 0,178 | 0,156 | 0,270 | 0,108 | 0,138 | 0,119 | 0,117 [ 0,129
T9-4 0,261 ] 0,231 [ 0,396 | 0,090 | 0,000 | 0,145 | 0,000 | 0,189
5 4
L5-4 | 1,441 1,261 | 2,181 ] 0,747 | 0,742 | 0,899 | 0,625 | 1,050
L1-5 0,679 | 0,595 | 1,026 | 0,352 | 0,350 | 0,423 | 0,295 | 0,495
L2-5 0,565 | 0,494 | 0,855 | 0,326 | 0,392 | 0,368 | 0,330 | 0,411
T6-5 0,199 | 0,175 [ 0,303 | 0,069 | 0,000 [ 0,112 | 0,000 | 1,470
3 4 2,131 | 1,859 | 3,222 | 1,118 1,118 | 1,354 | 0,930 | 1,608
L3-4 0,276 | 0,241 | 0,417 | 0,161 ] 0,195 | 0,184 | 0,162 | 0,207
L2-3 | 0,276 | 0,241 | 0,417 ] 0,161 | 0,195 | 0,184 | 0,162 | 0,207
4 3
L4-3 | 1,855] 1,619 | 2,805 | 0,957 ] 0,923 | 1,171 ] 0,768 | 1,398
L2-4 0,553 | 0,484 | 0,837 | 0,325 | 0,394 | 0,370 | 0,328 | 0,417
L5-4 0,954 | 0,836 | 1,446 | 0,511 | 0,529 | 0,616 | 0,440 [ 0,720
T9-4 0,351 ] 0,310 [ 0,531 | 0,123 | 0,000 [ 0,200 | 0,000 | 0,264
9 10 1,031 | 0,901 | 1,560 | 0,456 | 0,456 | 0,590 | 0,350 | 0,801
L9-10 0,828 | 0,724 | 1,254 0,363 | 0,357 | 0,479 | 0,274 | 0,645
L14-9 0,023 | 0,020 | 0,036 | 0,011 [ 0,019 | 0,017 | 0,015 | 0,018
T4-9 0,549 | 0,483 | 0,831 0,276 [ 0,343 | 0,328 | 0,263 | 0,426
T8-9 0,258 | 0,230 | 0,393 | 0,076 | 0,000 | 0,144 | 0,000 | 0,201
10 9
L10-9 | 0,204] 0,178 | 0,309 | 0,093 ] 0,101 | 0,123 ] 0,077 | 0,159
L11-10 0,204 | 0,178 | 0,309 | 0,093 | 0,101 | 0,123 | 0,077 | 0,159
9 14 0,522 0,455 | 0,786 | 0,270 | 0,270 | 0,374 | 0,201 | 0,513
L9-14 0,320 0,279 | 0,483 | 0,166 | 0,167 | 0,228 | 0,125 | 0,315
L10-9 0,008 | 0,007 | 0,012 | 0,004 | 0,007 | 0,007 | 0,005 | 0,006
T4-9 0,203 | 0,178 | 0,306 | 0,124 | 0,162 | 0,150 | 0,121 [ 0,201
T8-9 0,110] 0,098 | 0,168 | 0,038 | 0,000 | 0,076 | 0,000 | 0,108
14 9
L14-9 | 0,202] 0,176 | 0,306 | 0,104 | 0,103 | 0,146 | 0,077 | 0,198
L13-14 0,202 | 0,176 | 0,306 | 0,104 | 0,103 | 0,146 | 0,077 | 0,198
13 | 14 0,518 0,451 [ 0,783 | 0,269 | 0,269 | 0,372 | 0,200 | 0,510
L1314 0,205] 0,179 | 0,309 | 0,106 | 0,105 | 0,148 | 0,078 | 0,201
L12-13 0,072 | 0,063 | 0,108 | 0,032 | 0,021 | 0,051 | 0,016 | 0,072
L6-13 0,135] 0,118 | 0,204 | 0,074 | 0,084 | 0,098 | 0,062 | 0,132
14 | 13
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L14-13 ] 0,313] 0,273 | 0,474 ] 0,163 | 0,164 | 0,224 [ 0,122 | 0,309
L9-14 0,313 | 0,273 | 0,474 | 0,163 | 0,164 | 0,224 | 0,122 [ 0,309
1 | 10 1,014 | 0,886 | 1,536 | 0,451 | 0,451 | 0,585 | 0,346 | 0,795
L11-10 0,206 | 0,180 | 0,312 | 0,095 | 0,102 | 0,125 | 0,078 | 0,162
L6-11 | 0,206| 0,180 | 0,312 | 0,095 | 0,102 | 0,125 | 0,078 | 0,162
10 | 11
L10-11 | 0,809] 0,707 | 1,224 | 0,357 | 0,351 | 0,471 | 0,269 | 0,633
L9-10 0,809 | 0,707 | 1,224 | 0,357 | 0,351 | 0,471 | 0,269 | 0,633
6 11 0,713 | 0,622 | 1,077 | 0,354 | 0,354 | 0,471 | 0,270 | 0,636
L6-11 0,412 ] 0,360 | 0,621 | 0,204 | 0,202 | 0,271 0,154 | 0,366
L12-6 0,039 | 0,034 | 0,060 | 0,013 | 0,001 [ 0,025 | 0,001 | 0,036
L13-6 0,023 [ 0,020 [ 0,036 | 0,008 | 0,003 [ 0,015 | 0,002 | 0,021
T5-6 0,352] 0,307 | 0,531 0,183 ] 0,199 [ 0,232 | 0,152 | 0,312
11 6
L11-6 | 0,301 0,263 | 0,456 | 0,151 | 0,153 | 0,200 | 0,116 | 0,270
L10-11 0,301 0,263 | 0,456 | 0,151 | 0,153 | 0,200 | 0,116 | 0,270
6 13 0,970 | 0,851 | 1,476 | 0,394 [ 0,394 | 0,549 | 0,292 | 0,756
L6-13 0,578 | 0,507 | 0,876 | 0,243 | 0,260 | 0,324 [ 0,193 | 0,450
L11-6 0,017 | 0,015 | 0,027 | 0,012 | 0,027 | 0,016 | 0,020 | 0,012
L12-6 0,032 0,030 [ 0,054 | 0,029 | 0,066 | 0,033 | 0,049 | 0,027
T5-6 0,579 ] 0,509 | 0,876 | 0,258 | 0,308 | 0,331 0,228 | 0,450
13 6
L13-6 | 0,395] 0,348 | 0,603 | 0,152 ] 0,143 | 0,225 | 0,099 | 0,309
L12-13 0,265 | 0,234 | 0,405 | 0,094 | 0,066 | 0,147 | 0,049 | 0,207
L14-13 0,133 | 0,117 | 0,201 | 0,059 | 0,071 [ 0,079 | 0,053 [ 0,102
6 12 1,284 | 1,120 | 1,941 | 0,334 | 0,334 | 0,659 | 0,213 | 1,002
L6-12 0,321] 0,285 | 0,489 | 0,121 | 0,198 | 0,184 | 0,126 | 0,252
L11-6 0,016 | 0,014 | 0,024 | 0,010 [ 0,028 | 0,014 | 0,018 | 0,012
L13-6 0,167 | 0,149 | 0,255 | 0,064 [ 0,105 | 0,095 | 0,067 [ 0,132
T5-6 0,468 | 0,416 | 0,711 0,175] 0,281 | 0,262 | 0,179 | 0,366
12 6
L12-6 | 0,966 | 0,848 | 1,461 | 0,213 ] 0,139 | 0,487 | 0,089 | 0,753
L1312 0,215| 0,191 | 0,327 | 0,083 | 0,139 | 0,125 | 0,089 | 0,168
T7-12 0,779] 0,689 | 1,188 | 0,136 | 0,000 [ 0,392 | 0,000 | 0,615
12 | 13 0,958 | 0,841 | 1,455 | 0,389 | 0,389 | 0,544 | 0,288 | 0,750
L12-13 0,269 ] 0,238 | 0,411 | 0,096 | 0,067 | 0,150 | 0,050 | 0,213
L6-12 0,034 | 0,032 | 0,057 | 0,030 | 0,067 | 0,034 | 0,050 | 0,030
T7-12 0,245| 0,218 | 0,375 0,067 | 0,000 [ 0,133 | 0,000 [ 0,195
13 | 12
L13-12 | 0,694 | 0,609 | 1,053 | 0,296 | 0,323 | 0,395 | 0,239 | 0,543
L14-13 0,131 | 0,115 | 0,198 | 0,059 [ 0,070 | 0,078 | 0,052 | 0,102
L6-13 0,563 | 0,494 | 0,855 | 0,237 | 0,254 | 0,317 0,188 | 0,441
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Yas Us2BdFar4nd 99 %Rr=e 2 q o950 GUG9aRE= (04§ algliUteteURUIEEED d d

14-bus)
RF:2q RF:40q
3LG LL LG LLG
Branches | | | 3| | 3| 3|
Bus | Bus | Contributions ph Pho | 3Iy(kA) ph 0 A 0 2
Erom | To (kA) | (KA kA) | kA) | (KA) | (kA) | (kKA)
1 2 3,137 [ 2,783 4,821 | 0,977] 0,977 ] 1,000 0,996 | 0,933
L1-2 1,966 | 1,750 3,024 | 0,467 ] 0,179 ] 0,566 | 0,182 | 0,585
L5-1 0,292 0,261 | 0,450 | 0,072 | 0,033 | 0,085 | 0,034 | 0,087
SM1 2,257 2,011 3,474 | 0,539 0,212 ] 0,651 | 0,216 | 0,672
2 [ 1
L2-1 | 1,173] 1,046] 1,803 | 0,512 ] 0,805 | 0,476 | 0,820 | 0,348
L3-2 0,124 ] 0,110 0,189 | 0,028 | 0,006 | 0,035 | 0,006 | 0,036
L4-2 0,257 0,229 0,396 | 0,057 | 0,012 [ 0,072 | 0,012 | 0,078
L5-2 0,292 ] 0,259 0,450 | 0,066 | 0,016 | 0,082 | 0,016 | 0,087
SM2 0,502 0,450 0,771 | 0,362 0,773 [ 0,335 0,787 | 0,150
1 | 5 2,197 1,935| 3,351 | 0,801 0,801 | 0,907 | 0,721 | 0,978
L1-5 0,680 0,600 1,038 | 0,247 | 0,246 | 0,281 | 0,222 | 0,303
L2-1 0,813] 0,720 | 1,242 | 0,229 | 0,096 | 0,302 | 0,087 | 0,363
SM1 1,491] 1,319] 2,277 | 0,475] 0,339 ] 0,583 | 0,306 | 0,663
5 | 1
L5-1 | 1,518 1,339] 2,316 | 0,554 | 0,555 | 0,627 | 0,500 | 0,675
L2-5 0,548 | 0,484 | 0,837 | 0,222 | 0,267 | 0,239 | 0,240 | 0,243
L4-5 0,777/ 0,685] 1,182 | 0,285| 0,288 | 0,319 | 0,259 | 0,345
T6-5 0,194 0,172 0,297 | 0,047 | 0,000 [ 0,070 | 0,000 | 0,087
2 | 5 2,197 1,935] 3,351 | 0,801 0,801 [ 0,906 | 0,722 | 0,978
L2-5 0,569 | 0,500 | 0,867 | 0,230 | 0,275 ] 0,247 | 0,248 | 0,252
L3-2 0,170] 0,151 | 0,261 | 0,073 ] 0,093 | 0,077 | 0,084 | 0,075
L4-2 0,354 [ 0,313 0,540 | 0,151 [ 0,194 0,160 0,175 | 0,159
L1-2 0,829[ 0,734 1,266 | 0,234 [ 0,098 | 0,308 | 0,088 | 0,369
Sm2 0,266 | 0,236 0,405 | 0,221] 0,469 | 0,192 0,422 | 0,117
5 | 2
L5-2 | 1,628 ] 1,436| 2,487 | 0,571 0,526 | 0,660 | 0,474 | 0,723
L1-5 0,660 | 0,583 | 1,008 | 0,240 | 0,239 | 0,272 | 0,215 | 0,294
L4-5 0,776 0,684 1,182 | 0,284 [ 0,288 ] 0,318 0,259 | 0,345
T6-5 0,194 [ 0,173 0,300 | 0,047 [ 0,000 [ 0,071 0,000 | 0,087
2 | 4 2,111[ 1,857 3,216 | 0,786 ] 0,786 | 0,896 | 0,701 | 0,975
L2-4 0,565 ] 0,498 | 0,861 | 0,235] 0,283 ] 0,255 0,253 | 0,261
L3-2 0,261 0,231 0,399 | 0,109 | 0,132 | 0,118 | 0,118 | 0,120
L5-2 0,324 0,286 0,495 | 0,144 0,190 | 0,152 | 0,170 | 0,150
L1-2 0,887 0,786 1,356 | 0,255 | 0,107 [ 0,340 | 0,095 | 0,411
SM2 0,265 0,235 0,405 | 0,233 ] 0,503 | 0,203 | 0,449 | 0,123
4 | 2
L2-4 | 1,546 | 1,362 | 2,385 | 0,551 | 0,502 | 0,644 | 0,448 | 0,714
L3-4 0,261] 0,231 0,399 | 0,109 ] 0,132 ] 0,118 | 0,118 | 0,120
L5-4 0,941] 0,831 1,437 | 0,357 [ 0,370 | 0,406 | 0,330 | 0,435
T9-4 0,347 0,309 0,528 | 0,086 | 0,000 | 0,129 | 0,000 | 0,159
2 | 3 1,307 [ 1,144 1,980 | 0,626 [ 0,626 | 0,748 | 0,534 | 0,855
L2-3 0,688] 0,602 1,044 | 0,338] 0,355] 0,398 | 0,302 | 0,450
L4-2 0,127 ] 0,112 0,192 | 0,078 ] 0,112 | 0,084 | 0,096 | 0,084
L5-2 0,049 [ 0,043 0,075 | 0,040] 0,075] 0,041 | 0,064 | 0,033
L1-2 0,675] 0,593 | 1,023 | 0,247 ] 0,097 | 0,351 | 0,082 | 0,441
SMm2 0,186 ] 0,164 | 0,282 | 0,209 ] 0,448 ] 0,179 0,382 0,120
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3 2
L3-2 | 0,621 0,544] 0,942 | 0,289 | 0,273 0,351 ] 0,233 | 0,405
L4-3 0,621 0,544 | 0,942 | 0,289 | 0,273 | 0,351 | 0,233 | 0,405
4 5 2,214] 1,951 | 3,378 | 0,803 | 0,803 | 0,908 | 0,724 | 0,978
L4-5 0,795] 0,701 1,212 | 0,290 | 0,293 | 0,324 | 0,264 | 0,351
L2-4 0,365 0,322 0,558 | 0,154 | 0,198 | 0,163 | 0,178 | 0,162
L3-4 0,175] 0,155 0,267 | 0,074 [ 0,095 [ 0,078 | 0,086 | 0,078
T9-4 0,257 [ 0,230 0,393 | 0,062 ] 0,000 ] 0,092 0,000 | 0,114
5 4
L5-4 | 1,419] 1,253] 2,169 | 0,514 | 0,510 | 0,584 | 0,460 | 0,627
L1-5 0,669 | 0,591 1,020 | 0,242 | 0,241 | 0,274 | 0,217 | 0,297
L2-5 0,556 | 0,491 0,849 | 0,224 [ 0,270[ 0,241 | 0,243 | 0,246
T6-5 0,196 [ 0,174 0,303 | 0,048 | 0,000 | 0,071 0,000 | 0,087
3 4 2,101] 1,848 3,201 | 0,783] 0,783 ] 0,895 | 0,698 | 0,975
L3-4 0,272] 0,240 0,414 | 0,113] 0,136 ] 0,123 0,122 | 0,126
L2-3 | 0,272] 0,240| 0,414 | 0,113] 0,136 | 0,123 | 0,122 | 0,126
4 3
L4-3 | 1,829] 1,610| 2,787 | 0,670 ] 0,647 | 0,772 | 0,576 | 0,849
L2-4 0,545 0,481 0,831 | 0,228 0,276 | 0,247 | 0,246 | 0,252
L5-4 0,941 0,831 1,437 | 0,358 0,371 [ 0,407 | 0,330 | 0,438
T9-4 0,346 [ 0,308 | 0,528 | 0,086 | 0,000 | 0,129 | 0,000 | 0,162
9 10 1,013 ] 0,894 | 1,548 | 0,332 | 0,332 | 0,400 | 0,273 | 0,495
L9-10 0,813] 0,718 1,245 | 0,264 | 0,259 | 0,316 | 0,213 | 0,399
L14-9 0,023 | 0,020 | 0,036 | 0,008 0,014 | 0,012 | 0,011 | 0,012
T4-9 0,539 [ 0,479 0,825 | 0,201 [ 0,250 | 0,218 | 0,205 | 0,264
T8-9 0,254 [ 0,228 0,390 | 0,055] 0,000 ] 0,093 0,000 0,126
10 9
L10-9 | 0,200 0,177 ] 0,306 | 0,068 | 0,073 | 0,084 | 0,060 | 0,099
L11-10 0,200 | 0,177 | 0,306 | 0,068 | 0,073 | 0,084 | 0,060 | 0,099
9 14 0,516 | 0,452 0,783 | 0,227 | 0,227 [ 0,297 | 0,177 | 0,384
L9-14 0,316 | 0,277 0,480 | 0,140] 0,141 [ 0,182 | 0,110 | 0,234
L10-9 0,007 | 0,007 | 0,012 | 0,004 | 0,006 | 0,006 | 0,005 | 0,006
T4-9 0,200 0,177 0,303 | 0,104 | 0,136 | 0,121 | 0,106 | 0,150
T8-9 0,109 [ 0,097 | 0,165 | 0,032 ] 0,000 | 0,058 | 0,000 | 0,081
14 9
L14-9 | 0,200] 0,275] 0,303 | 0,088 | 0,087 | 0,116 | 0,068 | 0,147
L1314 0,200 | 0,175 0,303 | 0,088 | 0,087 | 0,116 | 0,068 | 0,147
13 | 14 0,512 ] 0,449 0,777 | 0,226 ] 0,226 | 0,296 | 0,176 | 0,381
L1314 0,203] 0,178 0,309 | 0,089 ] 0,088 0,118 0,069 | 0,150
L12-13 0,071 0,063| 0,108 | 0,027 | 0,018 | 0,040 | 0,014 | 0,054
L6-13 0,134] 0,117 0,201 | 0,063 ] 0,070 ] 0,078 | 0,055 | 0,099
14 | 13
L14-13 [ 0,310 0,271] 0,471 | 0,137] 0,138 | 0,178 | 0,108 | 0,231
L9-14 0,310] 0,271 0,471 | 0,137] 0,138 | 0,178 | 0,108 | 0,231
1 | 10 0,996 [ 0,879 1,524 | 0,330] 0,330 ] 0,399 | 0,271 | 0,495
L11-10 0,202] 0,179 0,309 | 0,069 ] 0,075] 0,086 | 0,061 | 0,099
L6-11 | 0,202] 0,179 | 0,309 | 0,069 | 0,075 | 0,086 | 0,061 | 0,099
10 | 11
L10-11 [ 0,795] 0,702 | 1,215 | 0,261] 0,256 | 0,313 | 0,210 | 0,393
L9-10 0,795] 0,702 | 1,215 | 0,261 | 0,256 | 0,313 | 0,210 | 0,393
6 11 0,703] 0,618 1,071 | 0,279 ] 0,279 ] 0,349 | 0,255 | 0,438
L6-11 0,406 | 0,357 | 0,618 | 0,161 ] 0,159 | 0,201 0,128 | 0,252
L12-6 | 0,038 | 0,034| 0,060 | 0,010 0,001 | 0,018 | 0,000 | 0,024
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L13-6 0,023] 0,020 0,036 | 0,006 [ 0,002 ] 0,011 ] 0,002 [ 0,015
T5-6 0,347] 0,305 0,528 | 0,144 ] 0,157 ] 0,173 ] 0,127 | 0,216
1 | 6
L11-6 | 0,297 ] 0,261] 0,453 | 0,119 0,120 | 0,149 | 0,097 | 0,186
L10-11 0,297 0,261 | 0,453 | 0,119 | 0,120 [ 0,149 | 0,097 | 0,186
6 | 13 0,948 | 0,842 1,458 | 0,297 | 0,297 | 0,378 | 0,236 | 0,480
L6-13 0,565 0,502 0,867 | 0,183 ] 0,196 | 0,224 | 0,156 | 0,285
L11-6 0,017 | 0,015| 0,024 | 0,009 | 0,021 [ 0,011 | 0,016 | 0,009
L12-6 0,032 0,030 0,054 | 0,022 0,050 [ 0,025 | 0,039 | 0,018
T5-6 0,566 | 0,503 0,867 | 0,195| 0,232 | 0,225 0,185 | 0,285
13 | 6
L13-6 | 0,387 ] 0,344| 0,597 | 0,114 ] 0,101 | 0,155 | 0,080 | 0,195
L12-13 0,259 | 0,232 0,402 | 0,071 | 0,050 | 0,100 | 0,039 | 0,132
L14-13 0,130[ 0,115 0,198 | 0,045 [ 0,054 [ 0,055 0,043 | 0,066
6 | 12 1,258 | 1,111 1,923 | 0,264 [ 0,264 | 0,422 | 0,184 | 0,588
L6-12 0,314 ] 0,282 0,483 | 0,096 ] 0,157 | 0,124 | 0,109 | 0,147
L11-6 0,016 | 0,014| 0,024 | 0,008 | 0,022 | 0,010 | 0,015 | 0,006
L13-6 0,164 0,148 0,252 | 0,051 | 0,083 | 0,064 | 0,058 | 0,078
T5-6 0,458 0,412 0,705 | 0,138 ] 0,222 | 0,176 | 0,154 | 0,216
12 | 6
L12-6 | 0,947] 0,841] 1,449 | 0,169] 0,110 | 0,303 | 0,076 | 0,444
L13-12 0,211 0,190| 0,324 | 0,065 | 0,110 | 0,085 | 0,076 | 0,099
T7-12 0,763] 0,684 1,179 | 0,107 | 0,000 [ 0,241 | 0,000 | 0,360
12 | 13 0,936 | 0,80 | 1,440 | 0,295 | 0,295 [ 0,376 | 0,234 | 0,477
L12-13 0,263 0,235 0,408 | 0,072] 0,051 | 0,102 | 0,040 | 0,135
L6-12 0,033] 0,031 0,054 | 0,023] 0,051 | 0,025 0,040 | 0,018
T7-12 0,239] 0,216 0,372 | 0,051 ] 0,000 ] 0,089 0,000 0,123
13 | 12
L13-12 [ 0,679 0,603 | 1,041 | 0,224 ] 0,245] 0,274 0,194 | 0,345
L14-13 0,128 | 0,114 | 0,198 | 0,045 | 0,053 | 0,055 | 0,042 | 0,066
L6-13 0,550 0,489 0,843 | 0,179 0,193 [ 0,219 0,153 | 0,279
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RF: 0 q
3LG LL LG LLG

Branches

i | | 3l | 3l | 3l 3l
Bus | Bus | Contributions ph ph 2 ph 0 ph 0 g
From | To kA) | (kA) | (kA) | (kA) | (kA) | (KA) | (kKA) | (kA)
1 2 5,761 | 4,995 | 8,652 | 8,047 | 8,047 | 8,399 13,294 | 2,001

L1-2 5,362 | 4,649 | 8,049 ] 7,609] 7,849 | 7,976 12,966 | 1,860

L5-1 0,067 | 0,059 | 0,102 | 0,070 | 0,024 | 0,073| 0,039 | 0,024

SM1 5,294 [ 4,591 | 7,950 [ 7,539 | 7,825 | 7,908 12,928 | 1,839
2 | 1 2,915 | 2,528 | 4,380 | 3,563 | 3,563 | 3,350 4,563 | 2,097

L2-1 0,910 | 0,794 | 1,368 ] 1,719] 0,371 [ 1,693| 3,757 | 0,654

L3-2 | 0,066 | 0,057 | 0,099 | 0,060 | 0,020 | 0,063| 0,026 | 0,048
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L4-2 0,137| 0,119 | 0,207 | 0,125| 0,042 | 0,132| 0,054 | 0,099
L5-2 0,186 | 0,162 | 0,279 | 0,171 | 0,058 | 0,180| 0,074 | 0,135
SM2 0,522| 0,458 | 0,783 | 1,364 | 2,817 | 1,419| 3,607 | 0,375

5520| 4,786 | 8,289 | 7,311 | 7,311 | 7,372| 10,778 | 2,901
L1-5 5413 | 4,694 | 8,130 | 7,192 | 7,236 | 7,253 | 10,667 | 2,850
L2-1 0,339| 0,295| 0,510 | 0,337 | 0,115| 0,354| 0,169 | 0,180
SM1 5075| 4,401 | 7,620 | 6,855 | 7,125| 6,926| 10,503 | 2,673

1,840 1596 | 2,766 | 1,468 | 1,468 | 1,741| 1,218 | 2,157
L5-1 1,148 | 0,996 | 1,725 | 0,950 | 1,017 | 1,096| 0,844 | 1,344
L2-5 0,550| 0,477 | 0,825 | 0,456 | 0,489 | 0,525| 0,406 | 0,645
L4-5 0,580 | 0,503 | 0,870 | 0,484 | 0,528 | 0,555| 0,438 | 0,678
T6-5 0,018 | 0,016 | 0,027 | 0,010 | 0,000 | 0,016| 0,000 | 0,021

2,847 | 2,469 | 4,278 | 3,423 | 3,423 | 3,303| 4,273 | 2,139
L2-5 2,645| 2,295 | 3,972 | 3,235 | 3,345| 3,119| 4,176 | 1,986
L3-2 0,061| 0,053 | 0,093 | 0,054 | 0,016 | 0,058| 0,020 | 0,045
L4-2 0,127| 0,111 0,192 | 0,113 | 0,033 | 0,121| 0,041 | 0,096
L1-2 1948 1,695| 2,931 | 1,757 | 0,597 | 1,870 0,745 | 1,467
SM2 0,512 0,449 | 0,768 | 1,318 | 2,725| 1,348 | 3,402 | 0,384

1,838| 1595| 2,763 | 1,470 | 1,470 | 1,741 1,221 | 2,151
L5-2 1,272 1,104] 1,911 | 1,000 | 0,966 | 1,199| 0,803 | 1,488
L1-5 0,677 0,587 | 1,017 | 0,507 | 0,438 | 0,630| 0,364 | 0,792
L4-5 0,578 | 0,501 | 0,867 | 0,484 | 0,528 | 0,554| 0,439 | 0,675
T6-5 0,018 | 0,016 | 0,027 | 0,010 | 0,000 | 0,016| 0,000 | 0,021

2,844 | 2,467 | 4,272 | 3,417 | 3,417 | 3,297 | 4,264 | 2,139
L2-4 2,691 | 2,334 | 4,044 | 3,274 | 3,355 | 3,157 | 4,187 | 2,025
L3-2 0,060 | 0,052 | 0,090 | 0,052 | 0,014 | 0,057| 0,017 | 0,045
L5-2 0,176 | 0,153 | 0,265 | 0,156 | 0,048 | 0,168| 0,059 | 0,132
L1-2 1947|1694 | 2,928 | 1,756 | 0,596 | 1,869 | 0,744 | 1,467
SM2 0,512| 0,449 | 0,768 | 1,317 | 2,723 | 1,346| 3,397 | 0,384

1,723 | 1,495| 2,589 | 1,376 | 1,376 | 1,629| 1,143 | 2,019
L2-4 1,152 | 1,000 | 1,731 | 0,907 | 0,880 | 1,085| 0,731 | 1,350
L3-4 0,266 | 0,231 | 0,399 | 0,219 0,232 | 0,254| 0,193 | 0,312
L5-4 0,859| 0,745| 1,20 | 0,674 | 0,648 | 0,809| 0,538 | 1,005
T9-4 0,027 | 0,023 | 0,042 | 0,014 | 0,000 | 0,024| 0,000 | 0,033

2,834 | 2,458 | 4,257 | 3,396 | 3,396 | 3,283 | 4,220 | 2,148
L2-3 2,757 | 2,391 | 4,140 | 3,323 | 3,362 | 3,211 | 4,177 | 2,088
L4-2 0,129| 0,112 | 0,195 | 0,114 | 0,034 | 0,123 | 0,043 | 0,099
L5-2 0,179| 0,156 | 0,270 | 0,160 | 0,051 | 0,171 | 0,064 | 0,135
L1-2 1,943| 1,690 | 2,922 | 1,747| 0,593 | 1,859 | 0,737 | 1,473
SM2 0,510| 0,447 | 0,765 | 1,310| 2,708 | 1,333 | 3,365 | 0,387

1,211| 1,050| 1,818 | 0,899| 0,899 | 1,120| 0,713 | 1,461
L3-2 0,546 | 0,473 | 0,819 | 0,401 | 0,391 | 0,504 | 0,311 | 0,660
L4-3 0,546| 0,473| 0,819 | 0,401 | 0,391 | 0,504 | 0,311 | 0,660

1,732 1,502 | 2,601 | 1,385| 1,385 | 1,638 | 1,150 | 2,028
L4-5 0,858 | 0,744 | 1,290 | 0,699 | 0,724 | 0,814 | 0,601 | 1,005
L2-4 0,561| 0,487 | 0,843 | 0,462 | 0,489 | 0,535| 0,406 | 0,657
L3-4 0,270| 0,234| 0,405 | 0,222 | 0,235 | 0,257 | 0,195 | 0,315
T9-4 0,027 | 0,023 | 0,042 | 0,014 | 0,000 | 0,024 | 0,000 | 0,033

1,847] 1,602 | 2,775 | 1,479 1,479 | 1,749 | 1,229 | 2,160
L5-4 1,256| 1,090| 1,887 | 0,983 | 0,939 | 1,182 | 0,781 | 1,40
L1-5 0,683| 0,593 | 1,026 | 0,512 | 0,443 | 0,636 | 0,368 | 0,798
L2-5 0,556| 0,482 | 0,834 | 0,462 | 0,496 | 0,531 | 0,413 | 0,651
T6-5 0,018| 0,016 | 0,027 | 0,010 | 0,000 | 0,016 | 0,000 | 0,021

1,208| 1,048| 1,815| 0,896| 0,896 | 1,118 | 0,711 | 1,458
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L3-4 0,656 | 0,568 | 0,984 | 0,491 ] 0,500 | 0,608 | 0,397 | 0,792
L2-3 0,656 | 0,568 | 0,984 | 0,491| 0,500 | 0,608 | 0,397 | 0,792
4 3 1,715 1,488 | 2,577 | 1,367 1,367 | 1,621 | 1,133 | 2,010
L4-3 1,440] 1,249 2,163 | 1,142 ] 1,129 | 1,359 | 0,936 | 1,689
L2-4 0,555| 0,481 | 0,834 | 0,455| 0,482 | 0,528 | 0,400 | 0,651
L5-4 0,859 0,745| 1,29 | 0,672 0,647 | 0,809 | 0,536 | 1,008
T9-4 0,027 0,023 | 0,042 | 0,014 | 0,000 | 0,024 [ 0,000 | 0,033
9 10 2,006 | 1,738 | 3,009 | 1,399 | 1,399 | 2,137 | 0,903 | 2,802
L9-10 1,905] 1,650 | 2,859 [ 1,318] 1,300 | 2,033 | 0,839 | 2,661
L14-9 0,066 | 0,058 | 0,099 | 0,052 | 0,088 | 0,065| 0,057 | 0,093
T4-9 1,843] 1,597 | 2,766 [ 1,267 1,239 | 1,969 | 0,800 | 2,577
T8-9 0,000 0,000 | 0,000 | 0,000 0,000 | 0,000 0,000 | 0,000
10 9 0,921 0,798 | 1,383 | 0,618 0,618 | 0,906 | 0,454 | 1,173
L10-9 0,192 0,167 | 0,288 | 0,131 0,137 | 0,183 ] 0,101 | 0,246
L11-10 0,192 0,167 | 0,288 | 0,131 | 0,137 | 0,183 | 0,101 | 0,246
9 14 1,940] 1,681 | 2,910 [ 1,348 | 1,348 | 2,063 | 0,879 | 2,697
L9-14 1,873] 1,623 2,811 [ 1,294] 1,280 | 1,993 | 0,835 | 2,601
L10-9 0,099 0,086 | 0,150 | 0,077 0,131 | 0,096 | 0,085 | 0,138
T4-9 1,779] 1,541 2,670 | 1,219] 1,191 | 1,898 | 0,777 | 2,472
T8-9 0,000 0,000 | 0,000 | 0,000 0,000 | 0,000 0,000 | 0,000
14 9 0,488 0,423 | 0,732 | 0,310 | 0,310 | 0,455| 0,226 | 0,621
L14-9 0,186 0,162 | 0,279 | 0,118 0,118 | 0,173 ] 0,086 | 0,237
L1314 0,186 | 0,162 | 0,279 | 0,118 0,118 | 0,173 | 0,086 | 0,237
13 14 0,790| 0,684 | 1,185 | 0,493| 0,493 | 0,756 | 0,353 | 1,017
L1314 0,664| 0,575| 0,996 | 0,411 0,404 | 0,638] 0,289 | 0,855
L12-13 0,136 0,118 | 0,204 | 0,084 | 0,083 | 0,130 | 0,059 | 0,174
L6-13 0,530 0,459 | 0,795 | 0,328 0,322 | 0,509 | 0,231 | 0,684
14 13 0,485 0,420 | 0,726 | 0,307 | 0,307 | 0,451 | 0,224 | 0,618
L14-13 0,296 | 0,256 | 0,444 | 0,188 0,188 | 0,276 | 0,137 | 0,375
L9-14 0,296 | 0,256 | 0,444 | 0,188 0,188 | 0,276 | 0,137 | 0,375
11 10 0,674 | 0,584 | 1,011 | 0,435| 0,435 | 0,637 | 0,319 | 0,855
L11-10 0,389 0,337 | 0,585 | 0,249 0,245 | 0,368 | 0,179 | 0,495
L6-11 0,389 0,337 | 0,585 | 0,249 0,245 | 0,368 | 0,179 | 0,495
10 11 0,908 0,787 | 1,362 | 0,609 | 0,609 | 0,891 | 0,448 | 1,155
L10-11 0,714] 0,619 | 1,071 0,477 0,160 | 0,707 | 0,348 | 0,909
L9-10 0,714| 0,619 | 1,071 | 0,477 0,160 | 0,707 | 0,348 | 0,909
6 11 2,504 | 2,170 | 3,759 | 1,494 | 1,494 | 2,577 | 0,908 | 3,564
L6-11 2,427] 2,104 3,642 | 1,428 1,392 | 2,496 | 0,842 | 3,453
L12-6 0,009 | 0,008 | 0,015 | 0,009 | 0,019 | 0,009 | 0,012 | 0,012
L13-6 0,036 | 0,031 | 0,054 | 0,034 0,074 | 0,036 0,045 | 0,051
T5-6 2,385 2,067 | 3,582 | 1,390 1,332 | 2,451 [ 0,809 | 3,396
11 6 0,677] 0,586 | 1,014 | 0,437 | 0,437 | 0,640 0,320 | 0,861
L11-6 0,281] 0,243 ] 0,420 | 0,184 0,188 | 0,265] 0,138 | 0,357
L10-11 0,281 0,243 ] 0,420 | 0,184 | 0,188 | 0,265| 0,138 | 0,357
6 13 2,541 2,202 | 3,813 1,509 1,509 | 2,614 | 0,912 | 3,624
L6-13 2,498 2,165 3,750 | 1,473] 1,452 | 2,568 | 0,878 | 3,564
L11-6 0,071] 0,061 | 0,105 | 0,066 | 0,146 | 0,072 | 0,088 | 0,102
L12-6 0,005 0,005 | 0,009 | 0,006 | 0,018 | 0,007 [ 0,011 | 0,009
T5-6 2,427] 2,103 3,642 | 1,407 | 1,348 | 2,492| 0,815 | 3,456
13 6 0,808 0,700 | 1,212 | 0,504 | 0,504 | 0,775| 0,361 | 1,044
L13-6 0,261 0,227 ] 0,393 0,166 0,171 | 0,249 ] 0,123 | 0,336
L12-13 0,138 0,120 | 0,207 | 0,085| 0,084 | 0,133 | 0,060 | 0,177
L14-13 0,124] 0,108 | 0,186 | 0,082 0,091 | 0,117 [ 0,065 | 0,159
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6 | 12 2,464 | 2,136 | 3,699 | 1,468 | 1,468 | 2,535| 0,894 | 3,501
L6-12 2,446 | 2,120 | 3,672 | 1,454 | 1,447 | 2,515| 0,882 | 3,477
L11-6 0,069 | 0,060 | 0,102 | 0,064 | 0,142 | 0,069 | 0,087 | 0,099
L13-6 0,027| 0,024 | 0,042 | 0,029 | 0,071 | 0,029 | 0,043 | 0,039
T5-6 2355| 2,041 3534 | 1,370 1,313 | 2419 | 0,800 | 3,348
12 | 6 0,532| 0,461 | 0,798 | 0,323 | 0,323 | 0,500 | 0,230 | 0,687
L12-6 0,218| 0,189 | 0,327 | 0,133 | 0,134 | 0,204 | 0,095 | 0,282
L13-12 0,218| 0,189 | 0,327 | 0,133 | 0,134 | 0,204 | 0,095 | 0,282
T7-12 0,000| 0,000 | 0,000 | 0,000 | 0,000 | 0,000| 0,000 | 0,000
12 | 13 0,530| 0,459 | 0,795 0,322 | 0,322 | 0,497 | 0,229 | 0,684
L12-13 0,313| 0,272 | 0,471 | 0,189 | 0,188 | 0,294 | 0,134 | 0,405
L6-12 0,313| 0,272| 0,471 ] 0,189 | 0,188 | 0,294 | 0,134 | 0,405
T7-12 0,000, 0,000 | 0,000 | 0,000 | 0,000 | 0,000| 0,000 | 0,000
13 [ 12 0,795| 0,689 | 1,194 | 0,495| 0,495 | 0,762 | 0,354 | 1,026
L13-12 0,656 | 0,569 | 0,984 | 0,410 | 0,412 | 0,628 | 0,294 | 0,846
L14-13 0,123| 0,106 | 0,183 | 0,080 | 0,090 | 0,116 | 0,064 | 0,159
L6-13 0,534| 0,462 | 0,801 | 0,329 | 0,324 | 0,513 | 0,232 | 0,690
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DPL Command - Fault Report.CamDpl [
Harma [Fa P Execute
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Seript Input parameters cm———
Descrigtion Name Value Ut Description Cancel
Veraion > 2 Ohm  [Fault Impedance, R -~ Save
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| Tnom 3-Phase 1-Fhaze Phase-FPhase Positiwve Seq Zero Seq Fatio Fatio Ratio |
| Statiocn Name Bus Hame Tnom I Zngle I Angle I Angle R X RO 0 HO/HEL ROJED ROSEL |
I [kV] [kR] [deg] [kR] [deg] [kR] [deg] [pu] [pu] [pu] [pu] [-1 [-1 [-1] I
| BB 1 66,0 5,8 -70,2 8,0 -65,4 5,3 10,6 o0,0098 00,1550 0,0001 0,0175 0,113 0,005 0,001 |
1 BE 10 33,0 1,0 -&7,2 0,6 -55,3 0,39 -180,1 0,5561 1,7610 3,5969 4,0455 2,297 0,889 2,043 |
| BB 11 33,0 a,7 -a4,8 0,4 -58,3 0,8 23,3 0,9845 2,4820 4,4111 4&,2504 2,518 0,708 1,777 1
| BB 12 33,0 1,3 -68,9 0,4 -51,6 1,1 -1&3,8 0,3589 11,4037 7,3447 77,9468 5,661 0,924 5,232 |
1 BE 13 33,0 0,9 -59,1 0,5 -50,3 0,8 -151,% 0,8619 1,7457 4,7777 4,9791 2,852 0,960 2,737 |
| EE 14 33,0 a,5 -63,4 0,3 -58,9 a,5 25,2 1,4308 3,3458 46,0142 95,0735 2,712 ad,6863 1,738 |
| BB 2 66,0 3,1 -71,4 3,8 -71,7 2,8 13,6 0,0523 0,2914 0,0090 0,141 0,501 0,062 0,031 |
| BB 3 66,0 1,3 -72,6 0,9 -73,0 1,1 -164,7 0,1745 0,7027 0,4318 1,5692 2,233 0,275 0,615 |
| BB 4 66,0 2,1 -72,5 1,5 -72,4 1,9 -166,0 o0,0902 00,4311 0,2658 0,9394 2,179 0,283 0,617 |
| EB 5 66,0 2,2 -72,1 1,6 -72,3 2,0 14,2 0,0872 0,4132 0,2421 0,8787 2,126 0,276 0,586 |
| BB & 33,0 3,0 -a4,4 1,4 -25,7 2,7 -182,7 o,0871 o0,5870 2,907% 00,5788 0,986 5,024 4,854 |
| BB 7 0,4 0,1 -0,1 0,1 -0,1 0,2 89,9 0,2644 11,2296 0,0001 1,2041 0,979 0,000 0,000 |
1 BB & 0,4 0,1 -0,0 0,1 -0,0 0,2 -90,1 0,0834 0,8054 0,0001 11,2041 1,495 0,000 0,000 |
| BE 9 33,0 2,7 -67,4 1,4 -29,7 2,5 -1a5,5 o,0864 0,6475 2,8622 0,7377 1,139 3,880 4,421 |

DIgS5I/info — DPL program 'Fault Beport' successfully executed

Koo madg) s lee ddwalud t Re piDutpudWirslawvr(IEREt14-bus).

Wi s e bW e

J- B c ] E F G H | 1 K L %] N ] P
3-Phase 1-Phase Phase-Phase Fos-5eqg Zero-5ag Ratio
station MameBus Name Unom 1 Angle 1 Angle 1 Angle R ® RO ®0 X0/ X1 RO/ X0 RO/%1
[kw] [ka] [deg] [ka] [deg] [ka] [deg] [pu] [pu] [pu] [pul [pu] [pul [pu]
BB 1 (=13 548 -70.2 a8 -65.4 5.3 10.6 0,0098 0,155 00,0001 0,0175 0,113 0,005 0,001
BE 10 33 1 “B7,2 0,6 =553 0,9 =160,1 05561 1,761 32,5969 4,0455 2,297 0,889 2,043
BE 11 33 0,7 -54,8 0.4 -58,3 0,6 23,3 00,9845 2,482 4,4111 G, 2504 2,518 0,706 1,777
BB 12 a3 1.3 -G68,9 0,4 -51.6 1.1 -163,8 00,3589 14037 77,3447 79468 5,661 0,924 5,232
BB 13 23 0.9 -59.1 0.5 -50.3 0.8 -151,6 0.8619 1,7457 4,777 4,9791 2,852 0,96 2,737
BE 14 33 0,5 -63,4 0,3 -58,9 0,5 25,2 1,4906 3,3458 6,0142 89,0735 2,712 0,663 1,798
BB 2 =143 3.1 -71.4 3.8 -71.7 2,8 13,6 00,0523 00,2914 0,009 00,1461 0,501 0,062 0,031
BB 3 66 1.3 -72.6 0,9 -73 1.1 -164,7 01745 o, 7027 04318 1,5692 2,233 0,275 0,615
BB 4 (=13 2.1 -72.5 1.5 -72.4 1.9 -166 0,0902 04311 0,2658 0,9394 2,179 0,283 0,617
BB S [e18) 2,2 =72,1 1,6 =72,3 2 14,2 00872 0,4132 0,2421 08787 2,126 0,276 0,586
BB 6 33 3 -5, 4 1,4 -25, 7 27 -162,7 0,0971 0,587 2,9073 0,5788 0,986 5,024 4,354
BB 7 0,41 0,1 -0,1 0,1 -0,1 0,2 89,9 00,2644 1,2296 00,0001 1,2041 0,979 a o
BB &8 0,41 0,1 a 0,1 a 0.2 -90.1 0,0834 08054 0,0001 1,2041 1,495 a o
BE 9 33 2,7 -G7F,4 1,4 -29,7 2.5 -165,5 0,08648 0,6475 2,8622 0,7377 1,139 3,88 4,421

Ko omadly) s e e didmliud t Re pidS Extel Fle(FEEB1dbus).
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IgSIfinfo - DPL Program 'Moltipie Line Fault' started
3-FhiL) 3-Fni30) 3-Bh(33) 1-ER (1} 1-En{s0) 1-2h(33) En-In(1) BR-ER(S0) n-Fn{33) Sh-Pa-Gri{l) Sh-Fa-Gr{50) n-Pn-Gr(33))
Fame I Zngle I ie I Angls I Ingle I Zngle I ie I Zngle I le I 2ngle I 2ngle I Zngle I Zngle |
[¥2]  [g=g] [E]  [g2g] [E&]  [deg] [i&] [deg] [¥2]  [d=g] [E]  [g2g] [kl [deg] [22] [deg] (k]  [deg] [ka]  [deg] [2]  [deg] [=2]  [deg] |
1-5 55 2,1 10§,4 2,2 107,8 7,1 13,3 1,5 10§,2 1,6 187,86 5,0 10,8 1,8 13,1 18,2 7,5 -18,7 1,9 -2,0 2,0 -8,7 |
2-5 3,1 1,9 10€,3 2,2 107,9 3,6 1083 1,5 108,2 1,8 107,7 2,7 13,7 1,7 15,3 14,3 3,5 -26,0 1,8 -2,1 2,0 -6,7 |
-4 3,1 1,3 10g,2 2,1 107,5 3,6 10,3 1,5 18g,2 1,5 107, Z2,7 13,7 1,6 1%,2 18,0 3,5 -24,0 1,7 =2k 1,9 -6,7 |
2-3 3,2 1,6 10,5 1,3 107,42 3,6 10g,1 1,2 105,7 6,3 10,9 2,7 13,8 1,4 14,0 15,3 3,4 -28,1 1,4 -144,2 1,2 -c,5 |
-4 1,3 1,4 10g,4 2,1 107,86 8,9 197,0 1,9 188,4 1,5 107,7 1,1 15,3 1,3 16,1 1,8 14,1 1,2 -0,4 1,3 1,8 13 -6,6 |
-4 2,1 2,1 1077 2,2 107,5 1,5 197,¢€ 1,5 107,7 1,6 107,7 1,9 4,0 1,9 14,2 2,0 18,2 2,0 -3,7 2,0 -0,8& 2,0 -2,7 |
3-10 2,7 1,4 112,¢6 1,0 112,28 1,4 145,¢ 6,9 131,2 8,68 124,82 2,4 14,7 1,2 1g,5 0,9 13,3 2,7 1g,0 1,4 11,3 1,0 2,8 |
3-14 2,8 6,7 11S5,E 6,5 116,86 1,3 14g,3 0,4 123,82 6,3 121,2 2,3 15,3 4,6 23,8 0,5 25,2 2,6 15,9 2,7 12,5 4,5 12,8 |
13-12 4,3 6,5 117,82 e,5 11§,6 0,5 1293 4,3 22,1 6,3 121,1 o,8 28,3 0,5 26,4 2,4 25,2 0,9 13,9 9,5 14,3 0,5 12,3 |
13-10 a,7 0,7 114,2 1,0 112,& 0,4 121,¢ g,5 121,80 0,6 124,53 G, & 23,3 4,8 22,2 0,3 20,0 Q7 11,2 2,7 ig,2 1,0 S,B |
&11 2,8 0,9 115,9 6,7 115,2 1,4 152,7 0,68 12§,2 0,4 1217 2,8 17,¢ 6,8 23,4 a,& 23,3 2,8 19,4 9,9 12,8 6,7 11,3 |
&-13 2,8 1,2 11g,¢ 6,3 120,9 1,4 153,3 g,7 33,3 6,5 129,7 2,8 17,¢ 1,1 25,3 9,8 28,3 2,8 19,8 1,2 17,6 8,9 18,1 |
12-13 1,3 8,8 126,85 6,5 122,3 0,4 128,¢ 0,4 1333 8,5 129,9 1,1 17,2 8,7 34,3 0,8 28,8 1.1 4,2 2,7 28,5 8,3 1%,¢& |
&12 2,8 1,0 115,2 1,3 1113 1,4 152,3 0,5 12g,% 0,4 1283 2,5 17,5 g,9 22,2 1,1 1g,5 2,7 13,4 0,9 15,4 1,1 14,2 |
1-2 5,8 3,8 108,4 3,1 1gs, 7.2 114,% 3,2 11c,e 3,7 1ge, 5,2 10,7 3,4 13,4 2,8 13,6 8,6 -13,3 3,9 -3,4 3,6 -21,0 |
finfo - DPL program 'Mnltiple line Fault' successfully executed
5o MAMB) sleedidvudd i pl e Li nieOutfut Windpw (EEES14-bus)p t
2 A 3 = D E ¥ 6 H I 1 X L M N o 2 a R 5 T u \ w X Y
p 2] 3-Ph(1) 3-Ph{50} 3-Ph{ss) 1-Ph{1} 1-Ph{50) 1-Ph(99) Ph-Phi1) Ph-Phi50) Ph-PN(99) Ph-Ph-Gr{1} Ph-Ph-Gr{30] Ph-Ph-GriSs)
2 LineName 1 Angle I Angle 1 Angle 1 Angle | Angle I Angle | Angie 1 Angle | Angle 1 Angle I Angie 1 Angle
3 ka]  [deg] kAl  [deg]l  [kA]  [degi  [kA] [deg] [kA] [degl [kAl Idegl [kA]  [degl [kA]  [deg] [kA]  [deg]  [kA]  [deg] [kl  [deg]  [kA]  [degl
line1-5 55 1085 21 1064 22 1078 71 1133 15 105,2 16 1076 5 03 i3 131 1S 142 75 -18,7 19 -2 2 -07
Line 2-5 31 1086 1S 108,3 22 1073 36 1083 15 108,2 15 107,7 27 137 17 153 18 143 35 -20 18 -21 2 07
lne2-4 31 108,6 i9 1082 21 1075 35 1083 15 108,2 i5 1076 2,7 137 16 15,2 19 14 35 -20 17 -21 13 -07
Line2-3 3 1085 i6 106,5 13 1074 36 108,1 12 105,7 03 106,9 27 136 14 14 11 153 34 -20,1 14 -1243 12 05
line34 13 1075 14 1084 21 107,6 03 107 1 1084 i5 107,7 11 153 3 16,1 1,8 41 12 04 13 1 19 -056
. Line54 21 1075 21 107,7 22 1073 15 1076 15 107,7 156 107,7 19 14 i3 142 2 152 2 0,7 2 0,6 2 07
Line3-10 27 1126 14 1126 1 1128 14 1436 03 1312 05 12438 24 47 12 18,5 0,8 133 27 15 14 113 1 S3
 Lines-14 26 1129 0,7 1158 0,5 1156 i3 1433 04 1238 03 1212 23 153 0,6 233 05 35,2 26 158 0,7 125 05 128
| lnel3-} 03 1208 05 1178 05 1166 05 1233 03 1221 03 1211 028 23 05 654 04 5,2 03 19 05 143 05 125
Uine 11-10 0,7 1i5.2 0,7 1142 1 1128 04 1216 0.5 n 056 1245 0,6 33 05 222 0.8 20 0,7 112 6,7 10,2 1 538
| Lnes-11 238 1156 L] 1153 0,7 1152 p 1527 0,6 126,2 04 117 26 73 03 234 0,6 33 28 134 .S 123 07 13
. Lines-13 23 13157 12 1186 0,3 1203 ps 1533 0,7 1333 c5 1297 26 1738 11 253 08 233 28 13,6 12 176 09 191
Une12-13 13 112 03 126,5 03 1713 04 1286 04 1333 85 1299 11 172 0,7 343 0,8 233 11 143 0,7 265 (R} 196
 Line6-12 28 1i56 1 1152 13 1113 14 1523 0.5 1235 04 1233 25 179 03 222 11 165 2,7 154 LA 154 11 142

inet2 58 198 38 1094 31 186 78 1144 38 1108 37 84 52 17 34 134 28 136 86 193 38 84 36 -:
Koo Magld) e leedidvudd i pl e Li riéISBExcal Filo(lEBE 14bws).i p t
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a3 Ua28d j4U3 UaUdy 2a0GUsay¥ ) Ueet 3 7z UMNénmEsglarld Uesg Usa Ui gg

Gy Uee RCdah) X( cah) B( 8km) Ro( ckih) Xo( dah) z e o &ng(

1-2 0,7875 9,2475 3105,333 2,3625 27,7425 1
1-39 0,225 5,625 3333,333 0,675 16,875 1
2-3 0,2925 3,3975 1143,111  0,8775 10,1925 1
2-25 1,575 1,935 648,8889 4,725 5,805 1
34 0,2925 4,7925 984 0,8775 14,3775 1
3-18 0,2475 2,5425 950,2222 0,7425 7,6275 1
4-5 0,18 2,88 596,4444 0,54 8,64 1
4-14 0,18 2,9025 614,2222 0,54 8,7075 1
5-6 0,045 0,585 192,8889 0,135 1,755 1
5-8 0,18 2,52 656 0,54 7,56 1
6-7 0,135 2,07 502,2222 0,405 6,21 1
6-11 0,1575 1,845 617,3333 0,4725 5,535 1
7-8 0,09 1,035 346,6667 0,27 3,105 1
8-9 5,175 8,1675 1690,667 15,525 24,5025 1
9-39 0,225 5,625 5333,333 0,675 16,875 1
10-11 0,09 0,9675 324 0,27 2,9025 1
10-13 0,09 0,9675 324 0,27 2,9025 1
13-14 0,2025 2,2725 765,7778 0,6075 6,8175 1
14-15 0,405 4,8825 1626,667 1,215 14,6475 1
1516 0,2025 2,115 760 0,6075 6,345 1
16-17 0,1575 2,0025 596,4444  0,4725 6,0075 1
16-19 0,36 4,3875 1351,111 1,08 13,1625 1
16-21 0,18 3,0375 1132,444 0,54 9,1125 1
16-24 0,0675 1,3275 302,2222 0,2025 3,9825 1
17-18 0,1575 1,845 586,2222 0,4725 5,535 1
17-27 0,2925 3,8925 1429,333 0,8775 11,6775 1
21-22 0,18 3,15 1140 0,54 9,45 1
22-23 0,135 2,16 820,4444 0,405 6,48 1
2324 0,495 7,875 1604,444 1,485 23,625 1
2526 0,72 17,2675 2280 2,16 21,8025 1
26-27 0,315 3,3075 1064,889 0,945 9,9225 1
26-28 0,9675 10,665 3467,556 2,9025 31,995 1
26-29 1,2825 14,0625 4573,333  3,8475 42,1875 1
28-29 0,315 3,3975 1106,667 0,945 10,1925 1

"da3 Ua20d j4Uy UaUdy st Usay¥ GU33dUNewEmglandeg tUsaUicegg 39 6g

Zgohg S(MVA) Ve(kV) X %) Xo(%) X2(%)
31 720 20 0,0697 0,1 0,0697
32 700 20 0,0531 0,1 0,0531
33 650 20 0,0436 0,1 0,0436
20 550 20 0,132 0,1 0,132
35 700 20 0,05 0,1 0,05
36 600 20 0,049 0,1 0,049
37 550 20 0,057 0,1 0,057
38 850 20 0,057 0,1 0,057
30 300 20 0,031 0,1 0,031
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Ya3 Usd0d j4U; UaUdy sdUsoayY zUUUGGde UNewkingland Ueg UlUsoa Ui eg 3
Zgoaea S(MVA) V(kV) Vy(kV) Z(%)

6-31 750 20 150 2,5

11-12 720 20 150 4,35

19-20 600 20 150 1,38

22-35 720 20 150 1,43

25-37 580 20 150 2,32

a3 Uadld j4U; UaUdy ot UsoayY olGeli 3Uc tewEdgaki Usg UooaUicg 39
Zgohd S,(MVA) R/X

a3 Uoa32d j4U; UaUdy ot Usoay¥Y Zgot 3 oUo NewEndhadka Usg UosaUiacg
Zgohg UKY) Ps(MW) Qg(Mvar) Po(MW) Qp(Mvar)

2 150 - - - -

4 150 - - 500 184

6 150 - - - -

8 150 - - 522 176

10 150 - - - -

12 20 - - 7,5 88

14 150 - - - -

16 150 - - 329 323

18 150 - - 158 30

20 20 508 - 628 103

22 150 - - - -

24 150 - - 3086 -92

26 150 - - 139 17

28 150 - - 206 27,6
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29 150 - - 2835 26,9
30 20 250 - - -
31 20 - - 9,2 4,6
32 20 650 - - -
33 20 632 - - -
35 20 650 - - -
36 20 560 - - -
37 20 540 - - -
38 20 830 - - -
39 150 1000 - 1104 250
o - .
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ZUsgd Yas3UsaUd 4.33 y¥d 4.38 "~ Uy U0U0adU0UsU0UUs UU aU
UU hRaU UU GUesscUaU Usg UsaUiaeg.
Yas Ua33d j4.6 UU0ay Uiesl W gjge wp U Usd oUszszeU; sUd
Zgohd P(MW) Qi(Mvar) li(kA) Loading(%)

31 516,4 136,5 15,700 74,2

32 650,0 454 19,133 93,1

33 632,0 -382,9 21,391 113,7

20 508,0 445,6 19,271 122,9

35 650,0 114,14 18,157 94,3

36 560,0 240,4 16,542 101,6

37 540,0 -157,5 15,799 102,3

38 830,0 71,5 23,428 98,0

30 250,0 263,6 10,012 121,1
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Ya3 Us38d j4.800ay e U0UU j38ed Ge) Uodeg 295U Usgd s&go.

Zgohd U(kV) u(p.u) phi(deg

2 155,5 1,03 0,9

4 146,3 0,98 -2,8

6 146,7 0,98 -1,0

8 145,2 0,97 -3,8

10 147,3 0,98 1,7

19,5

147,2
16 151,4 1,01 0,7

18 151,3 1,01 -1,5

20 20,2 1,01 6,2

22 157,1 1,05 7,6

24 152,9 1,02 0,8

26 154,4 1,03 15

28 154,0 1,03 5,2

32 19,7 0,98 2,7

35 21,0 1,05 8,3

"Yas3 Uoa38d j4.6U00ay0ecU0UU j38ed Ge) Uasg 25U Us

Zgohd P(MW) Qi(Mvar) li(kA)
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a3 Ua3bd j4.60UUay e U0U jeed Gey Uaeg o090 Usd oy} Ue.
i) Ue PR(MW) R(MW)  QMvan  Qi(Mvar)  Iy(kA) I;(kA) Loading(%)
1-2 -141,4 142,0 -2,2 -64,9 0,523 0,582 58,2
1-39 1414 -1414 2,2 -77,6 0,523 0,602 60,2
2-3 3457 -344.0 1326 -1395 1,379 1,416 1416
2-25 -2377 2440 1891 -197,0 1,131 1,168 1168
3-4 85,1 -84,7 1415 -1569 0,630 0,704 704
3-18 -63,1 632 -4.4 -16,9 0,241 0,249 24,9
4-5 1459 -1457 -122 2,3 0,577 0575 57,7
4-14 -2696 2702 -29,3 26,0 1,070 1,065 107,0
5-6 4561 -4557 355 -34,0 1,801 1,902 1802
5-8 3098 -3090 46,2 -48,5 1,235 1,244 1244
6-7 -4195 4146 -71,2 77,7 1,668 1,661 1668
6-11 -3636 3645 91 -11,1 1,432 1,433 1433
7-8 -1796 1797 7,1 -12.8 0,715 0,716 71,6
8-9 37,1 -335 1028 -134,6 0,412 0,552 55,2
9-39 -37,1 37,2 -1028 -22,6 0412 0,162 41,2
1011 -3502 3508 -26,4 24,9 1,380 1,378 1380
10-13 2992 -2989 8,3 -114 1,173 1,174 1174
1314 2771 -276,3 -39,5 311 1,099 1,091 1099
14-15 -6,1 6,2 219 -57,1 0,088 0,225 225
1516 3150 -3199 1699 -1749 1,365 1,397 1397
16-17 2360 -2356 -44.4 35,7 0,916 0,907 91,6
16-19 -507,1 5113 74,7 -54,7 1,955 1,970 1970
16-21 3287 -327,8 474 -59,1 1,255 1,271 1271
16-24 -45,1 452 -1733 1681 0,683 0,658 68,3
17-18 2215 -221,.2 3,6 -13,1 0,843 0,845 84,5
17-27 -141 141 6,5 -394 0,059 0,159 159
21-22 -6027 6057 -1624 187,0 2,358 2,330 2358
22-23 44,3 -44.3 -80,5 60,7 0,338 0,275 338
2324 3565 -3538 80,7 76,1 1,336 1,367 1367
25-26 717 -71,6 -19,7 -33,3 0,277 0,295 295
26-27 2679 -2669 67,8 -82,0 1,033 1,059 1059
26-28 -1430 1438 -186 -54,5 0,539 0,576 57,6
26-29 -1924 1944 -329 -74,8 0,730 0,781 78,1
28-29 -3498 3515 26,9 -354 1,315 1,324 1324
a3 Ua30d j4.6a U0y e 00U j8ed Gaey Uaeg 295U Usgd 7/ F
C goa@a PH(MW) P“(MW) Qij(Mvar) jS(Mvar) ||](kA) |J|(kA) Loadlng(%)
2-30 -250,0 250,0 -256,8 263,6 1,335 10,012 108,4
6-31 -507,2 507,2 -1224 1319 2,054 15405 712
10-32 -650,0 6500 -33,2 454 2551 19133 921
11-12 -14,3 14,3 375 -37,4 0,158 1,182 5,7
12-13 -21,8 218 -50,6 50,8 1,629 0,217 7,8
19-20 1201 -1200 -339,7 3426 1,380 10,353 59,8
19-33 -631,4 632,0 394.,4 -382,9 2,852 21,391 109,0
22-35 -650,0 650,0 -106,6 114,4 2,421 18,157 87,4
23-36 -559,7 560,0 -226,0 240,4 2,206 16,542 92,4
25-37 -539,7 540,0 169,5 -157,5 2,107 15,799 94,4
29-38 -829,4 830,0 83,3 -71,5 3,124 23,428 93,3
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"Yas3 Ua38gd 400aytcUUU jeed Gey Uasg 295U UU (Gey UalU.

Zgohd Po(MW) Qp(Mvar) li(KA)
3 322,0 2,4 1,229
4 500,0 184,0 2,102
7 233,8 84,0 0,988
8 522,0 176,0 2,191
12 7,5 88,0 2,609
15 3200 1530 1,379
16 3290 323 1,261
18 1580 30,0 0,614
20 6280 1030 18,148
21 2740 1150 1,123
23 2475 84,6 0,956
24 3086 -92,0 1,216
25 2240 472 0,852
26 1390 17,0 0,524
27 2810 755 1,104
28 206,0 27,6 0,779
29 2835 26,9 1,067
31 9,2 4.6 0,302
39 11040 2500 4,230

4
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da3 Ua0Closkintdl i Yooe UUU(1%) U ediiUs s NewEbgatd@&bliy d G GyvyeeUUed

RF:0q
3LG LL LG LLG

Branches

. | | 3l | 3l | 3l 3l
Bus | Bus | Contributions ph ph 2 ph 0 ph 0 g
From | To (kA (kA) (kA) (KA (kA) | (KA (kA) (kA)
2 1 66,430| 57,570| 99,714 | 8,157 | 8,157 | 57,662 4,343 | 97,542

L2-1 60,599| 52,543] 90,963 | 5,996 | 3,121 | 52,647] 1,662 | 88,980

L25-2 19,726 17,150] 29,730 | 1,821 | 0,611 | 17,150 0,325 | 29,082

L3-2 11,788 10,267| 17,694 | 1,796 | 2,512 | 10,277| 1,337 | 17,307

T30-2 29,897| 25,997| 44,844 | 2,446 | 0,000 | 26,007 0,000 | 43,866
1 ] 2

L1-2 | 5846 | 5,089 | 8,766 | 2,169 | 5,072 | 5,166 | 2,700 | 8,574

1391 | 5846 | 5089 | 8,766 | 2,169 | 5,072 | 5,166 | 2,700 | 8,574
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1 | 39 22,494] 19,481] 33,741 | 10,459] 10,459| 19,858| 6,813 | 30,336
L1-39 8,797 | 7,623 | 13,197 ] 3,226 | 1,505 | 7,720 | 0,981 | 11,865
L2-1 | 8,797 | 7,623 | 13,197 | 3,226 | 1,505 | 7,720 | 0,981 | 11,865
39 | 1
L39-1 | 13,700] 11,869] 20,550 | 7,238 | 8,973 | 12,196| 5,845 | 18,477
L9-39 1,025 | 0,889 | 1,539 | 0,185 | 1,505 | 0,938 | 0,981 | 1,383
Ex Grid 12,699] 11,001| 19,047 | 7,422 | 10,459] 11,508] 6,813 | 17,124
39 | 9 72,181| 62,513] 108,279 38,914 38,914| 64,813| 26,619| 95,001
L39-9 66,855| 57,900] 100,278] 36,979] 38,858] 60,351| 26,581 87,987
L1-39 5,543 | 4,803 | 8,316 | 1,974 | 0,057 | 4,835 | 0,039 | 7,296
Ex Grid 61,313] 53,103] 91,968 | 35,006] 38,914| 55,556| 26,619] 80,694
9 | 39
L1939 [ 5462] 4,734 | 8,196 | 1,982 | 0,057 | 4,770 | 0,039 | 7,191
L8-9 5,462 | 4,734 | 8,196 | 1,982 | 0,057 | 4,770 | 0,039 | 7,191
8 [ 9 40,440] 35,027 60,669 | 7,716 | 7,716 | 35,381| 4,261 | 58,557
L8-9 34,707/ 30,081] 52,092 | 5,385 | 2,933 | 30,181| 1,620 | 50,280
L5-8 17,938| 15,545| 26,922 | 2,828 | 1,653 | 15,597| 0,913 | 25,986
L7-8 16,769| 14,536] 25,170 | 2,556 | 1,280 | 14,584| 0,707 | 24,294
9 | 8
L9-8 | 5916 | 5,137 | 8,874 | 2,370 | 4,864 | 5233 | 2,686 | 8,565
L39-9 5,916 | 5,137 | 8,874 | 2,370 | 4,864 | 5,233 | 2,686 | 8,565
5 | 8 64,948| 56,258| 97,443 | 7,856 | 7,856 | 56,641 4,178 | 95,379
L5-8 57,499] 49,820] 86,286 | 6,304 | 5,003 | 50,047 2,661 | 84,462
L4-5 12,813] 11,141| 19,236 | 1,817 | 2,366 | 11,127| 1,258 | 18,828
L6-5 44,686 38,752| 67,053 | 4,490 | 2,660 | 38,938] 1,414 | 65,634
8 | 5
L8-5 | 7,475 6,478 | 11,199 | 1,561 | 2,877 | 6,597 | 1,530 | 10,962
L7-8 2,964 | 2,591 | 4,482 | 0,374 | 1,772 | 2,723 | 0,943 | 4,386
L9-8 4,705 | 4,098 | 7,059 | 1,925 | 4,649 | 4,171 [ 2,472 | 6,909
7 | 8 41,728] 36,139 62,595 | 7,431 | 7,431 | 36,510| 4,074 | 60,582
L7-8 24,864 21,547] 37,311 | 3,784 | 2,501 | 21,665] 1,372 | 36,111
L6-7 | 24,864| 21,547| 37,311 | 3,784 | 2,501 | 21,665| 1,372 | 36,111
8 | 7
L8-7 | 16,887] 14,633] 25,323 | 3,653 | 4,947 | 14,849] 2,713 | 24,510
L5-8 12,232| 10,603| 18,363 | 1,589 | 0,478 | 10,601| 0,262 | 17,772
L9-8 4,806 | 4,176 | 7,209 | 2,093 | 4,581 | 4,267 | 2,512 | 6,978
6 | 7 83,061| 71,944| 124,611| 7,925 | 7,925 | 72,348| 4,159 | 122,562
L6-7 79,284| 68,699] 128,968| 6,836 | 5,379 | 68,974| 2,823 | 127,012
L5-6 12,050| 10,503| 18,087 | 2,139 | 4,122 | 10,502| 2,163 | 17,790
L11-6 21,217| 18,447] 31,854 | 1,768 | 1,263 | 18,407| 0,663 | 31,329
T31-6 46,048] 40,039] 69,129 | 2,930 | 0,000 | 40,108] 0,000 | 67,992
7 | 6
L7-6 | 3,836 | 3,343 | 5,754 | 1,097 | 2,561 | 3,382 | 1,344 | 5,598
L8-7 3,839 | 3,343 | 5,754 | 1,097 | 2,561 | 3,382 | 1,344 | 5,598
5 | 6 65,930| 57,109| 98,916 | 7,869 | 7,869 | 57,492 4,181 | 96,852
L5-6 20,207] 17,550] 30,315 | 3,329 | 5,166 | 17,645 2,745 | 29,685
L4-5 12,992| 11,296| 19,503 | 1,819 | 2,370 | 11,281] 1,259 | 19,098
L8-5 7,235 6,270 | 10,839 [ 1,522 | 2,841 | 6,389 | 1,510 | 10,611
6 | 5
L6-5 | 45,731] 39,658| 68,662 | 4,540 | 2,705 | 39,847| 1,437 | 67,188
L11-6 14,595] 12,691] 21,915] 1,464 | 0,918 | 12,670 0,488 | 21,459
L7-6 2,712 | 2,373 | 4,107 | 0,409 | 1,813 | 2,517 | 0,963 | 4,020
T31-6 33,793] 29,380] 50,733 | 2,690 | 0,000 | 29,440| 0,000 | 49,674
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4 | 5 45,382] 39,323| 68,109 | 7,398 | 7,398 | 39,643| 4,024 | 66,114
L4-5 26,052| 22,595] 39,114 | 4,238 | 4,224 | 22,695 2,298 | 37,968
L14-4 14,592| 12,650| 21,909 | 2,118 | 1,595 | 12,730| 0,868 | 21,267
L3-4 11,461] 9,945 | 17,205 | 2,121 | 2,639 | 9,967 | 1,436 | 16,701
5 | 4
L5-4 | 19,330] 16,755] 29,001 | 3,163 | 3,199 | 16,948| 1,740 | 28,149
L6-5 16,557| 13,361| 28,249 | 2,097 | 0,895 | 14,432| 0,487 | 24,120
L8-5 2,786 | 2,415 | 4,170 [ 1,071 | 2,305 | 2,518 | 1,254 | 4,050
3 | 4 42,309 36,675| 63,522 | 7,389 | 7,389 | 36,902| 4,046 | 61,506
L3-4 30,172 26,163| 45,309 | 5,124 | 4,839 | 26,260] 2,649 | 43,869
L2-3 18,289] 15,852| 27,435 | 3,332 | 3,628 | 15,888| 1,987 | 26,562
L18-3 11,886/ 10,328] 17,877 1,793 | 1,222 [ 10,373] 0,669 | 17,310
4 [ 3
L4-3 | 12,142] 10,525] 18,222 | 2,265 | 2,569 | 10,649] 1,407 | 17,643
L14-4 4,712 | 4,093 | 7,086 | 0,627 | 0,233 | 4,101 | 0,128 | 6,861
L5-4 7,430 | 6,432 [ 11,136 | 1,639 | 2,336 | 6,551 | 1,27 | 10,785
4 | 14 45,258] 39,216| 67,923 | 7,389 | 7,389 | 39,535| 4,020 | 65,931
L4-14 30,438 26,371 45,672 | 5,232 | 5,758 | 26,606] 3,132 | 44,331
L3-4 11,438] 9,926 | 17,172 ] 2,119 | 2,633 | 9,947 | 1,432 | 16,668
L5-4 19,000] 16,469| 28,503 | 3,117 | 3,159 | 16,659] 1,719 | 27,665
14 | 4
L14-4 [ 14,820] 12,848] 22,251 | 2,158 | 1,632 | 12,929] 0,888 | 21,600
L1314 9,926 | 8,602 | 14,883 | 1,356 | 0,842 | 8,675 | 0,458 | 14,448
L1514 4,894 | 4,268 | 7,471 | 0,803 | 0,814 | 4,268 | 0,443 | 7,155
2 | 3 69,082| 59,872[ 103,701 8,158 | 8,158 | 59,961| 4,333 | 101,535
L2-3 56,533| 49,035 84,837 | 6,325 | 5,633 | 49,035| 2,992 | 83,064
L1-2 5,693 | 4,957 | 8,535 | 2,130 | 5,047 | 5,032 | 2,681 | 8,358
L25-2 20,525 17,846] 30,936 | 1,820 | 0,604 | 17,846] 0,321 | 30,291
T302 31,127 27,069 46,692 | 2,449 | 0,000 | 27,078] 0,000 | 45,714
3 | 2
L3-2 | 12,597] 10,971] 18,909 | 1,833 | 2,544 | 10,977] 1,351 | 18,513
L18-3 6,013 | 5,243 | 9,039 | 0,599 | 0,378 | 5,232 | 0,201 | 8,850
L4-3 6,585 | 5,728 | 3,290 [ 1,236 | 2,166 | 5,767 | 1,150 | 9,666
18 | 3 35,357] 30,679| 53,139 | 6,628 | 6,628 | 30,886| 3,654 | 51,318
L18-3 18,879] 16,406| 28,413 | 3,152 | 2,371 | 16,500] 1,307 | 27,438
L17-18 | 18,879] 16,406| 28,413 | 3,152 | 2,371 | 16,500| 1,307 | 27,438
3 | 18
L3-18 | 16,480] 14,279] 824,726] 3,475 | 4,259 | 14,387 2,348 | 23,880
L2-3 10,179| 8,820 | 15,267 | 2,154 | 2,669 | 8,849 | 1,471 | 14,745
L4-3 6,304 | 5,467 | 9,465 | 1,325 | 1,628 | 5559 | 0,898 | 9,138
17 | 18 35,399] 30,716| 53,202 | 6,623 | 6,623 | 30,923| 3,651 | 51,384
L17-18 19,056] 16,561| 28,680 | 3,177 | 2,391 | 16,655| 1,318 | 27,699
L16-17 14,246 12,402| 21,474 | 2,267 | 1,458 | 12,469| 0,804 | 20,742
L27-17 4,810 | 4,159 | 7,203 | 0,910 | 0,935 | 4,187 | 0,516 | 6,957
18 | 17
L18-17 | 16,344| 14,162] 24,525 | 3,446 | 4,234 | 14,269] 2,334 | 23,685
L3-18 16,344 | 14,162| 24,525 | 3,446 | 4,234 | 14,269| 2,334 | 23.685
25 | 2 64,652| 56,002 96,999 | 7,106 | 7,106 | 56,159 3,760 | 95,121
L25-2 43,042] 37,374] 64,626 | 3,559 | 1,220 | 37,396| 0,645 | 63,375
L26-25 7,480 | 6,521 | 11,23 | 0,952 | 1,220 | 6,540 | 0,645 | 11,016
T37-25 35,565] 30,934] 53,409 | 2,607 | 0,000 | 30,958] 0,000 | 52,377
2 | 25
L2-25 [ 22,538] 19,632| 33,930 | 3,614 | 5,928 | 19,784 3,136 | 33,273

193




TAG)] s) ttBABIEBZ BL qQRALE T t

) B¢ As KEZ |

L1-2 2,700 | 2,365 | 4,065 | 1,628 | 4,318 | 2,669 | 2,285 | 3,987
L3-2 5,080 | 4,459 | 7,668 | 0,944 | 1,711 | 4,445] 0,905 | 7,518
T302 14,780| 12,834| 22,257 | 1,085 | 0,000 | 12,825| 0,000 | 21,828
25 | 26 62,519| 54,145| 93,783 | 7,055 | 7,055 | 54,316| 3,739 | 91,917
L25-26 54,938 47,605| 82,707 | 6,084 | 5,857 | 47,786] 3,104 | 80,739
L2-25 21,441| 18,677| 32,280 | 3,551 | 5,857 | 18,826] 3,104 | 31,638
T37-25 34,385] 29,904 51,630 | 2,588 | 0,000 | 29,930] 0,000 | 50,604
26 | 25
L2625 | 7,261 | 6,568 | 11,445| 0,984 | 1,240 | 6,658 | 0,657 | 11,217
L28-26 2,330 | 2,027 | 3,495 | 0,175 | 0,000 | 2,026 | 0,000 | 3,423
L29-26 2,330 | 2,027 [ 3,495 | 0,175 | 0,000 | 2,026 | 0,000 | 3,423
L27-26 2,977 | 2,599 | 4,479 | 0,637 | 1,240 | 2,608 | 0,657 | 4,389
26 | 29 29,988 25,984| 45,006 | 5,548 | 5,548 | 26,152 3,056 | 43,482
L26-29 24,396] 21,142] 36,612 | 4,849 | 5,520 | 21,298] 3,040 | 35,373
L25-26 10,056| 8,710 | 15,081 | 2,193 | 2,860 | 8,807 | 1,575 | 14,571
L28-26 5,292 | 4,587 | 7,941 [ 0,643 | 0,028 | 4,595 | 0,015 | 7,674
L27-26 9,050 | 7,856 | 13,596 | 2,015 | 2,695 | 7,903 | 1,484 | 13,134
29 | 26
129-26 | 5592 | 4,847 | 8,391 | 0,699 | 0,028 | 4,856 | 0,015 | 8,109
L28-29 5,292 | 4587 | 7,941 | 0,643 ] 0,028 | 4,595 | 0,015 | 7,674
T3829 10,884| 9,435 | 16,335 | 1,342 | 0,000 | 9,451 | 0,000 | 15,780
26 | 28 30,192| 26,160 45,312 | 5,564 | 5,564 | 26,329| 3,063 | 43,785
L26-28 24,618] 21,335] 36,945 | 4,872 | 5543 | 21,491] 3,051 | 35,700
L25-26 10,145| 8,786 | 15,213 | 2,201 | 2,868 | 8,884 | 1,579 | 14,700
L27-26 9,130 [ 7,925 | 13,716 | 2,023 | 2,702 | 7,972 | 1,488 | 13,254
L29-26 5,345 | 4,634 | 8,022 | 0,650 | 0,021 | 4,641 | 0,012 7,752
28 | 26
12826 | 5574 | 4,832 | 8,367 | 0,692 | 0,021 | 4,841 | 0,012 | 8,085
L29-28 5,574 | 4,832 | 8,367 | 0,692 | 0,021 | 4,841 | 0,012 | 8,085
26 | 27 30,730] 26,627 46,119 | 5,610 | 5,6100] 26,797| 3,086 | 44,580
L26-27 21,308] 18,463] 31,965 | 3,553 | 2,884 | 18,577| 1,586 | 30,900
L25-26 10,354| 8,967 | 15,525 | 2,221 | 2,884 | 9,066 | 1,586 | 15,009
L28-26 5,478 | 4,748 | 8,220 | 0,667 | 0,000 | 4,757 | 0,000 | 27,947
L29-26 5,478 | 4,748 | 8,220 | 0,667 | 0,000 | 4,757 | 0,000 | 7,947
27 | 26
L27-26 | 9,423 | 8,180 | 14,154 | 2,059 | 2,733 | 8,227 | 1,503 | 13,683
L17-27 9,423 | 8,180 | 14,154 | 2,059 | 2,733 | 8,227 | 1,503 | 13,683
28 | 29 25,379] 21,987[ 38,082 | 3,960 | 3,960 | 22,088 2,146 | 37,011
L28-29 6,113 | 5,306 | 9,171 | 1,454 | 2,454 | 5345 1,330 | 8,913
L2628 | 6,113 | 5306 | 9,171 | 1,454 | 2,454 | 5,345 | 1,330 | 8,913
29 | 28
L29-28 | 19,266| 16,702| 28,914 | 2,506 | 1,506 | 16,749] 0,816 | 28,101
L26-29 0,066 | 0,077 | 0,147 | 0,506 | 1,506 | 0,334 | 0,816 | 0,144
T3829 19,224 16,676| 28,854 | 2,000 | 0,000 | 16,697| 0,000 [ 28,044
27 | 17 26,442| 22,925| 39,708 | 5,633 | 5,633 | 23,852 3,150 | 38,136
L27-17 12,100] 10,484| 18,153 | 2,410 | 2,079 | 10,565 1,163 | 17,436
L26-27 | 12,100] 10,484| 18,153 | 2,410 | 2,079 | 10,565| 1,163 | 17,436
17 | 27
L17-27 | 14,342 12,449] 21,555 | 3,224 | 3,556 | 12,543] 1,989 | 20,703
L16-17 9,620 | 8,369 | 14,487 | 1,852 | 1,446 | 8,422 | 0,809 | 13,914
L1817 4,723 | 4,082 | 7,071 | 1,373 2,115 4,128 | 1,183 | 6,789
17 | 16 42,995| 37,376| 64,737 | 6,646 | 6,646 | 37,585| 3,599 | 62,946
L17-16 19,832 17,180] 29,757 | 3,590 | 4,661 | 17,298] 2,524 | 28,932
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L1817 11,965| 10,366| 17,955 | 2,337 | 3,326 | 10,441| 1,801 | 17,457
L27-17 7,867 | 6,814 | 11,802 | 1,253 | 1,336 | 6,857 | 0,723 | 11,478
16 [ 17
L16-17 | 23,164| 20,196] 34,980 | 3,056 | 1,988 | 20,289| 1,076 | 34,011
L15-16 4,069 | 3,498 | 6,057 | 1,077 | 1,988 | 3,569 | 1,076 | 5,889
L19-16 8,600 | 7,668 | 13,281 | 0,909 | 0,000 | 7,680 | 0,000 | 12,912
L21-16 6,260 | 5,389 | 9,333 | 0,639 | 0,000 | 5,398 | 0,000 | 9,057
L24-16 4,236 | 3,646 | 6,315 | 0,432 | 0,000 | 3,652 | 0,000 | 6,141
24 | 16 39,569 34,448| 59,664 | 5,859 | 5,859 | 34,639| 3,161 | 58,389
L24-16 9,275 | 8,429 | 14,592 | 1,101 | 0,439 | 8,453 | 0,237 | 14,208
12324 | 9,275 8,429 | 14,592 | 1,101 | 0,439 | 8,453 | 0,237 | 14,208
16 | 24
L16-24 | 29,844] 26,027| 45,072 | 4,758 | 5,421 | 26,929] 2,924 | 43,884
L1516 5,385 | 4,646 | 8,037 | 1,317 | 2,374 | 4,722 | 1,281 | 7,827
L17-16 7,969 | 6,876 | 11,895 [ 1,941 | 3,488 | 6,949 | 1,882 | 11,583
L19-16 9,788 | 8,741 | 15,138 | 0,991 | 0,000 | 8,755 | 0,000 | 14,739
L21-16 6,704 | 5,782 [ 10,005 [ 0,509 | 0,493 | 5,780 | 0,237 | 9,741
16 [ 21 59,024| 51,624| 89,415 | 6,547 | 6,547 | 51,829| 3,462 | 87,693
L16-21 46,844| 41,078] 71,142 | 5,651 | 6,536 | 41,258] 3,456 | 69,771
L15-16 9,024 | 7,820 | 13,533 | 1,545 | 2,652 | 7,896 | 1,403 | 13,272
L17-16 13,354| 11,574] 20,028 | 2,277 | 3,898 [ 11,641 2,061 | 19,644
L19-16 16,403| 14,720| 25,485 | 1,244 | 0,000 | 14,738| 0,000 | 24,993
L24-16 8,065 | 6,987 | 12,096 | 0,587 | 0,011 | 6,995 | 0,006 | 11,865
21 | 16
L21-16 | 12,183] 10,558] 18,279 | 0,896 | 0,011 | 10,571] 0,006 | 17,925
L22-21 12,183 10,558| 18,279 | 0,896 | 0,011 | 10,571| 0,006 | 17,925
16 | 19 58,979| 51,608| 89,388 | 6,541 | 6,541 | 51,812| 3,459 | 87,666
L16-19 42,198] 36,558] 63,303 | 5,286 | 6,541 | 36,734| 3,459 | 62,085
L15-16 8,982 | 7,785 | 13,473 | 1,541 | 2,650 | 7,861 | 1,401 | 13,215
L17-16 13,293] 11,523] 19,941 | 2,270 | 3,894 | 11,589| 2,059 | 19,557
L21-16 11,885] 10,299] 17,799 | 0,870 | 0,000 | 10,312| 0,000 | 17,487
L24-16 8,042 | 6,968 | 12,066 | 0,589 | 0,000 | 6,976 | 0,000 | 11,832
19 | 16
L19-16 | 16,781] 15,068] 26,085 | 1,272 | 0,000 | 15,085| 0,000 | 25,584
T20-19 2,191 | 3,927 | 6,789 | 0,331 | 0,000 | 3,932 | 0,000 | 6,657
T3319 14,590 11,141 19,296 | 0,941 | 0,000 | 11,154] 0,000 | 18,927
16 | 15 59,145| 51,732| 89,604 | 6,560 | 6,560 | 51,937| 3,469 | 87,876
L16-15 49,956 43,780| 75,819 | 4,999 | 3,898 | 43,899| 2,061 | 74,358
L17-16 13,396] 11,611| 20,094 | 2,280 | 3,898 | 11,678| 2,061 | 19,698
L19-16 16,466 14,779| 25,587 | 1,249 | 0,000 | 14,796] 0,000 | 25,092
L21-16 11,986] 10,386 17,982 | 0,878 | 0,000 | 10,398| 0,000 | 17,634
L24-16 8,111 | 7,022 | 12,168 | 0,594 | 0,000 | 7,035 | 0,000 | 11,934
15 | 16
L15-16 | 9,189 | 7,965 | 13,785 | 1,561 | 2,665 | 8,041 | 1,409 | 13,518
L14-15 9,189 | 7,965 | 13,785 | 1,561 | 2,665 | 8,041 | 1,409 | 13,518
15 | 14 35,531 30,887 53,499 | 6,186 | 6,186 | 31,089| 3,385 | 51,813
L15-14 23,194 20,200| 34,986 | 3,685 | 2,966 | 20,286] 1,623 | 33,885
L16-15 | 23,194| 20,200| 34,986 | 3,685 | 2,966 | 20,286| 1,623 | 33,885
14 | 15
L14-15 | 12,337] 10,689] 18,513 | 2,501 | 3,223 | 10,806 1,764 | 17,928
L1314 7,902 | 6,845 | 11,853 | 1,425 | 1,538 | 6,917 | 0,842 | 11,478
L4-14 4,435 | 3,844 | 6,660 | 1,077 | 1,689 | 3,893 | 0,924 [ 6,450
14 | 13 46,078] 39,942| 69,183 | 7,022 | 7,022 [ 40,225| 3,797 | 67,299
L14-13 24,476 21,246| 36,768 | 4,080 | 4,777 | 21,367| 2,583 | 35,766
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L1514 10,102| 8,789 | 15,198 | 1,544 | 1,550 | 8,802 | 0,838 | 14,784
L4-14 14,375] 12,458| 21,570 | 2,536 | 3,228 | 12,568] 1,746 | 20,982
13 | 14
L13-14 | 21,602| 18,731] 32,415 | 2,943 | 2,254 | 18,860| 1,219 | 31,533
L10-13 16,257 | 14,099 24,396 | 2,401 | 2,254 | 14,217] 1,219 | 23,730
T12-13 5,384 | 4,633 | 8,022 | 0,543 | 0,000 | 4,643 | 0,000 | 7,803
13 | 10 62,895| 54,494| 94,386 | 7,015 | 7,015 | 54,801| 3,712 | 92,550
L13-10 27,017 ] 23,451| 40,545 | 3,142 | 3,402 | 23,494] 1,800 | 39,756
L14-13 14,069] 12,236| 21,123 | 2,179 | 3,402 | 12,252| 1,800 | 20,712
T12-13 12,956 11,223] 19,440 | 0,963 | 0,000 | 11,243] 0,000 | 19,059
10 | 13
L10-13 | 35,879 31,121] 53,841 | 3,873 | 3,620 | 31,308| 1,915 | 52,794
L11-10 1,811 | 1,628 | 2,799 | 1,335 | 3,620 | 1,875 | 1,915 | 2,745
T32-10 34,199| 29,709] 51,342 | 2,543 [ 0,000 [ 29,759] 0,000 | 50,340
6 | 11 83,788 72,574 125,703| 7,926 | 7,926 | 72,978| 4,158 | 123,654
L6-11 62,060 53,810| 93,084 | 6,133 | 6,660 | 54,167| 3,493 | 91,569
L5-6 12,309 10,728| 18,474 | 2,154 | 4,137 | 10,730| 2,170 | 18,174
L7-6 3,552 | 3,097 | 5328 | 1,067 | 2,532 | 3,131 | 1,328 | 5,241
T31-6 46,292| 40,251| 69,495 | 2,920 [ 0,000 [ 40,319] 0,000 | 68,364
11 | 6
L11-6 | 21,728] 18,890] 32,622 | 1,794 | 1,277 | 18,849] 0,670 | 32,091
L10-11 17,258| 14,997| 25,908 | 1,512 | 1,277 | 14,965| 0,670 | 25,485
T12-11 4,472 | 3,894 | 6,714 | 0,282 [ 0,000 | 3,887 | 0,000 [ 6,606
11 | 10 70,105| 60,736] 105,198| 7,267 | 7,267 | 61,071] 3,829 | 103,305
L11-10 36,996 32,077 55,503 | 4,207 | 4,953 | 32,261] 2,610 | 54,507
L6-11 26,545| 23,018| 39,819 | 3,485 | 4,953 | 23,185| 2,610 | 39,105
T12-11 10,460] 9,067 | 15,699 | 0,723 | 0,000 | 9,076 | 0,000 | 15,417
10 [ 11
L10-11 | 33,109/ 28,715| 49,692 | 3,061 | 2,321 | 28,811| 1,223 | 48,801
L13-10 2,645 | 2,340 | 4,023 | 0,593 | 2,321 | 2,425 | 1,223 | 3,951
T32-10 35,701 30,998| 53,592 | 2,467 | 0,000 | 31,050| 0,000 | 52,629
21 | 22 39,910| 34,652| 60,018 | 5,424 | 5,424 | 34,824| 2,908 | 58,572
L21-22 18,737 16,010| 27,702 | 3,151 | 4,475 | 16,102] 2,399 | 27,033
L1621 | 18,737] 16,010 27,702 | 3,151 | 4,475 | 16,102| 2,399 | 27,033
22 | 21
L22-21 | 21,538/ 18,676] 32,322 | 2,263 | 0,948 | 18,724| 0,508 | 31,542
L23-22 5,011 | 4,370 | 7,536 | 0,770 | 0,948 | 4,357 | 0,508 | 7,353
T3522 16,527 | 14,347| 24,792 | 1,493 | 0,000 | 14,368] 0,000 | 24,192
22 | 23 88,060 76,335| 132,216] 5,241 | 5,241 | 76,513 2,700 | 130,872
L22-23 65,757 | 57,082| 98,736 | 3,738 | 3,387 | 57,204] 1,745 | 97,734
L21-22 10,348| 9,067 | 15,588 | 1,541 | 3,387 | 9,028 | 1,745 | 15,429
T3522 55,412| 48,154| 83,172 | 2,197 | 0,000 | 48,189] 0,000 | 82,329
23 | 22
L23-22 | 22,303] 19,411] 33,489 | 1,503 | 1,854 | 19,365| 0,955 | 33,150
L24-23 1,930 | 1,721 | 2,937 | 0,695 | 1,854 | 1,737 | 0,955 | 2,907
T3623 20,376 17,695| 30,564 | 0,808 | 0,000 | 17,682| 0,000 | 30,255
24 | 23 38,824 33,793| 58,530 | 5,820 | 5,820 | 33,983| 3,143 | 56,967
L24-23 28,987| 25,275| 43,770 | 4,686 | 5,354 | 25,433] 2,891 | 42,600
L1624 | 29,987| 25,275| 43,770 | 4,686 | 5,354 | 25,433| 2,891 | 42,600
23 | 24
L2324 | 9,836 | 8,526 | 14,760 | 1,130 | 0,466 | 8,551 | 0,252 | 14,367
L22-23 1,930 | 1,682 | 2,910 | 0,348 | 0,466 | 1,692 | 0,252 | 2,832
T3623 7,908 | 6,848 | 11,853 | 0,786 | 0,000 | 6,859 | 0,000 | 11,535
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(New England 39-bus)

RF:]-q, RF:ZOq.
3LG LL LG LLG
Branches
i Lo loh 3l Lo 3lo Lo 3o 31,
o | Bus | Conributons | iy | wA) | kA) | 0N) | (o) | () | (kA) | (KA
2 1 51,209 | 52,246] 90,492 | 3,873 3,873 5,151 2,995 | 5,970
L2-1 46,715| 47,684] 82,548 | 2,847 | 1,482 4,263 ] 1,146 | 5,335
L25-2 15,204 | 15,564 | 26,973 | 0,865 0,290 | 1,368 | 0,224 | 1,779
L3-2 9,093 | 9,317 [ 16,056 | 0,853 | 1,193 0,990 0,922 | 1,059
T30-2 23,042 | 23,593] 40,695 | 1,161 0,000 | 1,977 | 0,000 | 2,685
1 | 2
L1-2 | 4506 | 4,618 | 7,956 | 1,030] 2,408 0,936 | 1,862 | 0,525
L39-1 4506 | 4,618 | 7,956 | 1,030] 2,408 0,936] 1,862 | 0,525
1 | 39 21,556 | 19,191| 33,240 | 4,198 4,198 | 4,977 3,742 | 5,196
L1-39 8,431 | 7,510 | 12,999 | 1,295] 0,604 | 1,736] 0,539 | 2,031
L2-1 | 8,431 | 7,510 | 12,999 | 1,295] 0,604 | 1,736 0,539 | 2,031
39 | 1
L39-1 | 13,129] 11,692 20,244 | 2,905 | 3,601 | 3,255] 3,210 3,165
L9-39 0,983 | 0,876 | 1,515 | 0,074 0,604 | 0,280 0,539 | 0,237
Ex Grid 12,169 10,838| 18,762 | 2,979 4,198 | 3,173 3,742 2,934
39 | 9 54,649 | 56,397| 97,683 | 4,638 4,638 | 4,878 | 4,548 | 4,821
L39-9 50,617 | 52,236] 90,468 | 4,407 | 4,631 | 4,558 | 4,541 | 4,464
L1-39 4,197 | 4,334 | 7,503 | 0,235] 0,007 | 0,325] 0,007 | 0,369
Ex Grid 46,421 47,908 82,971 | 4,172 4,638 | 4,255 4,548 | 4,095
9 | 39
L9-39 | 4,135 | 4,271 | 7,395 | 0,236 | 0,007 | 0,321] 0,007 | 0,366
L8-9 4,135 | 4,271 | 7,395 | 0,236 0,007 | 0,321 0,007 | 0,366
8 | 9 35,742 33,501| 58,026 | 3,689 | 3,689 | 4,979 2,847 | 5,874
L8-9 30,675] 28,771] 49,821 | 2,574 ] 1,402 3,985] 1,082 | 5,043
L5-8 15,855| 14,869| 25,749 | 1,352] 0,790 | 2,073] 0,610 | 2,607
L7-8 14,821] 13,903| 24,072 | 1,222 0,612] 1,912] 0,472 2,436
9 | 8
L9-8 | 5,229 | 4,913 | 8,487 | 1,133] 2,325 1,143 1,795 0,858
L39-9 5,229 | 4,913 | 8,487 | 1,133] 2,325 1,143] 1,795 0,858
5 | 8 51,909 52,210| 90,432 | 3,735 3,735 5,084 | 2,841 | 6,024
L5-8 45,975 46,235| 80,079 | 2,997 | 2,379 | 4,342 1,809 | 5,334
L4-5 10,246 | 10,340| 17,853 | 0,864 | 1,125 1,107 | 0,856 | 1,188
L6-5 35,711 35,963] 62,229 | 2,135 1,265 | 3,239 0,962 | 4,146
8 | 5
L8-5 | 5974 | 6,012 | 10,392 | 0,742] 1,368 | 0,779] 1,041 0,693
L7-8 2,369 | 2,404 | 4,161 | 0,178 0,843 0,304| 0,641 | 0,276
L9-8 3,760 | 3,803 | 6,549 | 0,915] 2,210 0,834] 1,681 | 0,435
7 | 8 37,052 34,711| 60,120 | 3,664 | 3,664 | 5,001 | 2,792 | 5,952
L7-8 22,078 20,695] 35,835 [ 1,866| 1,233 2,818 0,940 | 3,546
L6-7 | 22,078 20,695| 35,835 | 1,866 | 1,233 | 2,818 0,940 | 3,546
8 | 7
L8-7 | 14,995] 14,054 24,324 | 1,801 | 2,439 | 2,210] 1,859 | 2,406
L5-8 10,862 10,184 | 17,637 | 0,783 0,236 | 1,332 0,180 | 1,746
L9-8 4,267 | 4,011 | 6,924 | 1,032 2,259 | 1,007 | 1,722 | 0,684
6 | 7 60,661 | 64,685] 112,038 3,743 | 3,743 5,107 | 2,834 | 6,063
L6-7 57,902 | 61,767 | 106,965| 3,229 | 2,541 | 4,689 | 1,923 | 5,790
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L5-6 8,804 | 9,444 | 16,623 | 1,010 | 1,947 | 1,059] 1,474 | 0,879
L11-6 15,496 | 16,585| 28,641 | 0,835] 0,596 | 1,251 [ 0,452 1,551
T31-6 33,625 35,999] 62,154 | 1,384 | 0,000 | 2,441 [ 0,000 | 3,363
7 | 6
L7-6 | 2,802 | 3,005 | 5,172 | 0,518 ] 1,210 0,478 0,916 | 0,279
L8-7 2,802 | 3,005 | 5,172 | 0,518 1,210 0,478] 0,916 | 0,279
5 | 6 52,440| 52,911| 91,644 | 3,737 | 3,737 | 5,086 | 2,843 | 6,027
L5-6 16,076] 16,260| 28,089 | 1,581 | 2,454 | 1,842 | 1,866 | 1,848
L4-5 10,338 10,466| 18,069 | 0,864 | 1,125| 1,106| 0,856 | 1,188
L8-5 5,574 | 5,809 | 10,041 | 0,723 [ 1,349 0,753] 1,026 | 0,660
6 | 5
L6-5 | 36,370 36,743| 63,576 | 2,156 | 1,285 | 3,268 ] 0,977 ] 4,182
L11-6 11,609 | 11,758| 20,304 | 0,695 | 0,436 | 1,066 | 0,332 | 1,335
L7-6 2,157 | 2,199 [ 3,804 | 0,194 [ 0,861 0,294 ] 0,655 | 0,249
T31-6 26,874 | 27,221| 47,004 | 1,277 ] 0,000 | 2,249] 0,000 | 3,090
4 | 5 39,932 37,700| 65,298 | 3,705 | 3,705 | 5,054 | 2,814 | 6,000
L4-5 22,931] 21,662] 37,500 | 2,122 | 2,116 | 2,925] 1,607 | 3,447
L14-4 12,843 12,128] 21,006 | 1,061 | 0,799 | 1,548 0,607 | 1,929
L3-4 10,087] 9,535 | 16,349 | 1,062 | 1,322] 1,379] 1,004 | 1,515
5 | 4
L5-4 | 17,002 | 16,063| 27,801 | 1,584 | 1,602 | 2,129 1,217 | 2,556
L6-5 14,563 | 13,768| 23,823 | 1,050 | 0,448 | 1,667 | 0,340 | 2,190
L8-5 2,450 | 2,315 [ 3,999 | 0,536 | 1,154 | 0,511[ 0,877 | 0,369
3 | 4 37,519 35,187 | 60,945 | 3,743 | 3,743 | 5,066 | 2,859 | 5,97
L3-4 26,760 25,102] 43,40 | 2,596 | 2,451 | 3,594] 1,872 | 4,28
L2-3 16,205| 15,209| 26,322 | 1,688 | 1,838 | 2,261 | 1,404 | 2,59
L18-3 10,558] 9,909 | 17,151 | 0,908 | 0,619 1,334 | 0,473 | 1,680
4 | 3
L4-3 | 10,763] 10,098 17,484 | 1,148 | 1,301 | 1,473] 0,994 | 1,713
L14-4 4,184 | 3,927 | 6,798 | 0,318 0,118 | 0,507 | 0,090 | 0,666
L5-4 6,579 | 6,171 [ 10,686 | 0,830 | 1,183 | 0,973[ 0,904 | 1,047
4 | 14 39,845 37,604 | 65,133 | 3,704 | 3,704 | 5,054 | 2,813 | 6,000
L4-14 26,793| 25,287| 43,794 | 2,623 | 2,886 | 3,478] 2,191 | 4,035
L3-4 10,073| 9,518 | 16,467 | 1,062 | 1,320 | 1,379| 1,002 | 1,518
L5-4 16,720] 15,792| 27,3D | 1,562 | 1,584 | 2,099 1,203 | 2,517
14 | 4
L14-4 | 13,052] 12,320 21,336 | 1,082 | 0,818 | 1,577] 0,621 | 1,965
L13-14 8,727 | 8,249 | 14,271 | 0,680 | 0,422 | 1,017] 0,320 | 1,314
L15-14 4,324 | 4,092 | 7,068 | 0,403] 0,408 0,560 0,310 | 0,651
2 | 3 52,466 | 54,001 | 93,531 | 3,872 3,872 5,154 2,990 | 5,979
L2-3 42,928 44,226 76,518 | 3,002 | 2,673 | 4,141 2,065 | 4,890
L1-2 4,323 | 4470 | 7,698 | 1,011] 2,395 0,910 1,850 | 0,492
L25-2 15,587 | 16,096 27,903 | 0,864 | 0,287 | 1,369 [ 0,221 1,782
T30-2 23,635| 24,414] 42,111 | 1,162 | 0,000 1,981] 0,000 | 2,691
3 | 2
L3-2 | 9,574 | 9,895 | 17,055 | 0,870 | 1,207 | 1,015] 0,933 | 1,089
L18-3 4576 | 4,729 | 8,154 | 0,284] 0,180 0,414 0,139 | 0,522
L4-3 4,999 | 5167 | 8,904 | 0,586 | 1,028 | 0,611] 0,794 | 0,5
18 | 3 32,337 29,732 | 51,498 | 3,611 3,611 | 5,006 | 2,695 | 6,021
L18-3 17,290] 15,900| 27,534 | 1,718 | 1,292 ] 2,546 | 0,964 | 3,219
L17-18 | 17,290] 15,900| 27,534 | 1,718 | 1,292 | 2,546| 0,964 | 3,219
3 | 18
L3-18 | 15,048] 13,838 23,964 | 1,894 | 2,321 | 2,464] 1,732 2,802
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L2-3 9,291 | 8,548 | 14,796 | 1,173 | 1,454 | 1,548 | 1,085 | 1,731
L4-3 5,760 | 5298 | 9,171 | 0,722 0,887 | 0,916 | 0,662 | 1,071
17 | 18 32,372| 29,767 | 51,558 | 3,610 | 3,610 | 5,006 | 2,693 | 6,024
L17-18 17,450 16,049] 27,792 | 1,732] 1,303 | 2,576 0,972 | 3,246
L16-17 13,068 | 12,019| 20,811 | 1,236 | 0,795 | 1,885| 0,593 | 2,430
L27-17 4,382 | 4,030 | 6,981 | 0,496 0,510 0,682 | 0,380 | 0,816
18 | 17
L18-17 | 14,923] 13,724] 23,766 | 1,879 ] 2,308 | 2,443| 1,722 | 2,775
L3-18 14,923 13,724| 23,766 | 1,879 | 2,308 | 2,443| 1,722 2,775
25 2 49,620| 50,572 | 87,594 | 3,613 | 3,613 5,031 2,677 6,075
L25-2 33,032 33,750 58,359 | 1,809 | 0,620 | 3,023 | 0,460 | 4,047
L26-25 5,743 | 5,888 | 10,143 | 0,484 | 0,620| 0,636 | 0,460 | 0,705
T37-25 27,291| 27,934| 48,231 | 1,325 0,000 | 2,395 | 0,000 | 3,345
2 25
L2-25 | 17,298 17,728| 30,639 | 1,837 | 3,013 | 2,182 2,233 | 2,124
L1-2 2,072 | 2,136 | 3,669 | 0,828 2,195| 0,711 1,627 | 0,255
L3-2 3,904 | 4,026 | 6,924 | 0,480 0,870 0,518 0,645 | 0,480
T30-2 11,340 11,589] 20,100 | 0,552 | 0,000 | 1,000 0,000 | 1,395
25 | 26 48,692 | 49,230 85,269 | 3,605 | 3,605 | 5,028 2,669 | 6,078
L25-26 42,785| 43,283 74,898 | 3,109 | 2,993 | 4,364 | 2,216 | 5,30
L2-25 16,700 | 16,981| 29,349 | 1,815| 2,993 | 2,154 2,216 | 2,091
T37-25 26,777 | 27,189 46,944 | 1,322 0,000 | 2,395 | 0,000 | 3,348
26 | 25
L26-25 | 5,938 | 6,038 | 10,404 | 0,503 | 0,634 | 0,666 | 0,469 | 0,741
L28-26 1,813 | 1,843 | 3,177 [ 0,090 0,000| 0,163 0,000 | 0,225
L29-26 1,813 | 1,843 | 3,177 [ 0,090 | 0,000 0,163 0,000 | 0,225
L27-26 2,323 | 2,363 | 4,071 | 0,326 0,634 | 0,342 0,469 | 0,291
26 | 29 27,907 | 25,330 43,872 | 3,361 | 3,361 | 4,901 | 2,397 | 6,123
L26-29 22,705| 20,611 35,691 | 2,937 | 3,344 | 4,105| 2,385 | 4,98
L25-26 9,355 | 8,490 | 14,70 | 1,328 1,732 1,752 1,236 | 2,052
L28-26 4,923 | 4,472 | 7,743 | 0,390 0,017 0,755| 0,012 | 1,090
L27-26 8,430 | 7,659 | 13,254 | 1,221 1,632] 1,608 1,164 | 1,848
29 | 26
129-26 | 5,202 | 4725 | 8,181 | 0,423] 0,017] 0,804 0,012 1,143
L28-29 4,923 | 4,472 | 7,743 | 0,390 0,017 0,755| 0,012 | 1,090
T38-29 10,125| 9,197 | 15,924 | 0,813 ] 0,000 | 1,558 | 0,000 | 2,223
26 | 28 28,076 | 25,496 44,16 | 3,365 3,365 4,904 | 2,401 | 6,123
L26-28 22,894 | 20,793| 36,009 | 2,946 | 3,352 | 4,115 | 2,392 | 4,992
L25-26 9,430 | 8,563 | 14,826 | 1,331 1,734| 1,756 1,238 | 2,055
L27-26 8,498 | 7,724 | 13,368 | 1,223 | 1,634 | 1,611 1,166 1,854
L29-26 4,969 | 4,516 | 7,818 | 0,393 0,013 0,758 | 0,009 | 1,083
28 | 26
L28-26 | 5,182 | 4,709 | 8,154 | 0,418 0,013 | 0,795| 0,009 | 1,131
L29-28 5,182 | 4,709 | 8,154 | 0,418 0,013 | 0,795 | 0,009 | 1,131
26 | 27 28,519 | 25,934| 44,919 | 3,376 | 3,376 | 4,911 | 2,413 6,123
L26-27 19,768 17,982] 31,134 | 2,138 | 1,735 3,279 1,240 4,245
L25-26 9,606 | 8,734 | 15,123 | 1,336 1,735 1,762 1,240 | 2,061
L28-26 5,082 | 4,625 | 8,007 | 0,401 0,000 0,766 | 0,000 | 1,092
L29-26 5,082 | 4,625 | 8,007 | 0,401 0,000 0,766 | 0,000 | 1,092
27 | 26
L27-26 | 8,753 | 7,967 | 13,788 ] 1,239] 1,644] 1,633 1,175 1,878
L17-27 8,753 | 7,967 | 13,788 | 1,239| 1,644| 1,633 1,175] 1,878
28 | 29 24,039 21,577| 37,374 | 2,857 | 2,857 | 4,736 | 1,859 | 6,348
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12829 | 5,791 | 5207 [ 9,000 | 1,049] 1,771] 1,345] 1,152 1,530
L2628 | 5,791 | 5,207 | 9,000 | 1,049 | 1,771 1,345] 1,152 | 1,5
29 | 28
L29-28 | 18,248 16,391| 28,374 | 1,809 | 1,087 | 3,401 | 0,707 | 4,821
L26-29 0,063 | 0,076 | 0,147 | 0,365 1,087 | 0,249] 0,707 | 0,024
T38-29 18,208 | 16,366 | 28,317 | 1,443 | 0,000 | 3,206 | 0,000 | 4,812
27 | 17 24,980 22,462| 38,904 | 3,394 | 3,394 | 4,887 | 2,454 | 6,051
L27-17 11,420] 10,272| 17,787 | 1,452 | 1,253 ] 2,172] 0,906 | 2,766
L26-27 | 11,420] 10,272| 17,787 | 1,452] 1,253 ] 2,172 0,906 | 2,766
17 | 27
L17-27 | 13,561 12,197] 21,120 | 1,942] 2,143 ] 2,715| 1,549 | 3,285
L16-17 9,115 | 8,199 | 14,193 | 1,116 | 0,871 1,709] 0,630 | 2,208
L18-17 4,446 | 3,999 | 6,927 | 0,827] 1,275] 1,010| 0,922 | 1,077
17 | 16 38,212 35,874| 62,136 | 3,610 | 3,610 | 5,039 | 2,666 | 6,096
L17-16 17,564 | 16,490| 28,5 | 1,950 | 2,532 2,498] 1,870 2,802
L18-17 10,598| 9,950 | 17,232 | 1,269 | 1,806 | 1,568 1,334 | 1,692
L27-17 6,966 | 6,541 | 11,328 | 0,681 ] 0,726 0,931] 0,536 | 1,110
16 | 17
L16-17 | 20,648] 19,385| 33,576 | 1,660 | 1,080 | 2,547 | 0,798 | 3,294
L15-16 3,575 | 3,358 | 5,811 | 0,584 | 1,080 0,622] 0,798 | 0,5
L19-16 7,838 | 7,360 [ 12,747 | 0,494 | 0,000 | 0,896 [ 0,000 | 1,251
L21-16 5,509 | 5,172 [ 8,958 | 0,347 [ 0,000 0,630] 0,000 | 0,879
L24-16 3,728 | 3,500 [ 6,080 | 0,235| 0,000 0,426 0,000 | 0,594
24 | 16 35,912 33,321| 57,714 | 3,452 | 3,452 | 4,995| 2,462 | 6,210
L24-16 8,783 | 8,153 | 14,115 0,649 | 0,258 1,111] 0,184 | 1,518
L2324 | 8,783 | 8,153 | 14,115 | 0,649 | 0,258 | 1,111] 0,184 | 1,518
16 | 24
L16-24 | 27,129 25,175] 43,596 | 2,803 | 3,194 | 3,888 | 2,278 | 4,692
L15-16 4,839 | 4,494 | 7,776 [ 0,776 | 1,399 | 0,859 0,997 | 0,837
L17-16 7,161 | 6,651 [ 11,508 | 1,144 | 2,055| 1,282 1,466 | 1,239
L19-16 9,109 | 8,455 | 14,643 | 0,584 | 0,000 | 1,106 | 0,000 | 1,575
L21-16 6,021 | 5593 [ 9,678 | 0,300 0,258 0,688 | 0,184 | 1,041
16 | 21 48,994 | 48,347| 83,739 | 3,587 | 3,587 | 5,071 | 2,602 | 6,201
L16-21 38,981 38,471 66,624 | 3,096 | 3,581 | 4,181 2,597 | 4,935
L15-16 7,417 | 7,323 | 12,675 | 0,846 | 1,453 | 0,951 | 1,054 | 0,939
L17-16 10,976] 10,839| 18,756 | 1,247 | 2,135] 1,419] 1,549 | 1,389
L19-16 13,961 | 13,786| 23,868 | 0,681 | 0,000 | 1,253 [ 0,000 | 1,767
L24-16 6,628 | 6,543 | 11,328 | 0,321 | 0,006 | 0,594 | 0,005 | 0,840
21 | 16
L21-16 | 10,015| 9,888 | 17,118 | 0,491 ] 0,006 | 0,900 0,005 | 1,269
L22-21 10,015| 9,888 | 17,118 | 0,491 | 0,006 | 0,900 | 0,005 | 1,269
16 | 19 48,974 | 48,327| 83,706 | 3,586 | 3,586 | 5,071 | 2,600 | 6,201
L16-19 34,686 | 34,234] 59,28 | 2,888 3,586 | 3,799] 2,600 | 4,392
L15-16 7,383 | 7,290 | 12,618 | 0,844 | 1,453 | 0,948| 1,053 | 0,936
L17-16 10,926] 10,791| 18,672 | 1,245 2,135] 1,415] 1,548 | 1,383
L21-16 9,769 | 9,645 | 16,698 | 0,477 | 0,000 | 0,877 [ 0,000 | 1,236
L24-16 6,610 | 6,525 | 11,298 | 0,323 | 0,000 | 0,594 | 0,000 | 0,837
19 | 16
L19-16 | 14,288 14,110] 24,426 | 0,697 | 0,000 ] 1,283 0,000 | 1,809
T20-19 3,718 | 3,677 | 6,357 | 0,181 0,000 0,333] 0,000 | 0,471
T3319 10,570 | 10,432] 18,072 | 0,516 | 0,000 | 0,949] 0,000 | 1,338
16 | 15 49,055 | 48,430 83,883 | 3,589 | 3,589 | 5,072 2,605 | 6,201
L16-15 41,508 | 40,985| 70,99 | 2,735] 2,133 | 4,123 1,548 | 5,247
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L17-16 11,002 | 10,870| 18,810 | 1,247 | 2,133 | 1,419 1,548 | 1,389
L19-16 14,004 | 13,835| 23,952 | 0,683 0,000 | 1,255 0,000 1,7M
L21-16 9,844 | 9,723 [ 16,833 | 0,480 | 0,000 | 0,882 | 0,000 | 1,245
L24-16 6,661 | 6,578 | 11,391 | 0,325 0,000 | 0,597 | 0,000 | 0,843
15 | 16
L1516 | 7,548 | 7,456 | 12,903 | 0,854 | 1,458 | 0,942 | 1,058 | 0,954
L14-15 7,548 | 7,456 | 12,903 | 0,854 | 1,458 | 0,942] 1,058 | 0,954
15 | 14 32,542 29,933| 51,846 | 3,510 3,510 4,978 | 2,562 | 6,096
L15-14 21,281] 19,576| 33,906 | 2,091 | 1,683 ] 3,147 | 1,228 3,987
L16-15 | 21,281] 19,576 33,906 | 2,091 | 1,683 | 3,147 | 1,228 | 3,987
14 | 15
L14-15 | 11,261] 10,359| 17,940 | 1,419 1,829 | 1,835 1,335] 2,109
L13-14 7,209 | 6,634 | 11,487 | 0,809 | 0,873 | 1,110 0,637 | 1,39
L4-14 4,052 | 3,728 | 6,453 | 0,611] 0,959 0,726 0,700 | 0,759
14 | 13 40,368 | 38,220| 66,201 | 3,646 | 3,646 | 5,044 | 2,726 | 6,057
L14-13 21,457] 20,330| 35,181 | 2,119] 2,480 ] 2,801 | 1,854 3,219
L15-14 8,870 | 8,410 | 14,544 | 0,802 ] 0,805 | 1,120 0,602 | 1,332
L4-14 12,588| 11,921] 20,64 | 1,317] 1,676 ] 1,682] 1,253 | 1,890
13 | 14
L13-14 | 18,911 17,923] 31,017 | 1,528 | 1,170 | 2,245] 0,875 | 2,838
L10-13 14,231| 13,491 23,343 | 1,247 | 1,170 1,743 0,875 | 2,136
T12-13 4,681 | 4,434 | 7,677 | 0,282 0,000 0,507 [ 0,000 0,702
13 | 10 51,029 50,912| 88,182 | 3,635 | 3,635 5,075 | 2,682 | 6,144
L13-10 21,927 21,909] 37,878 | 1,628 ] 1,763] 2,232] 1,301 ] 2,640
L14-13 11,424] 11,432] 19,734 | 1,129 1,763 ] 1,345| 1,301 | 1,374
T12-13 10,509| 10,485| 18,162 | 0,499 | 0,000 | 0,906 | 0,000 | 1,266
10 | 13
L10-13 | 29,103] 29,075| 50,301 | 2,007 | 1,876 | 2,843 | 1,384 | 3,504
L11-10 1,470 | 1,521 | 2,616 | 0,692 | 1,876 | 0,583 | 1,384 | 0,183
T32-10 27,739 27,755| 47,964 | 1,318 [ 0,000 | 2,389 | 0,000 | 3,342
6 11 60,926 | 65,156 | 112,854 | 3,744 | 3,744 | 5,108 | 2,833 | 6,066
L6-11 45,152| 48,310] 83,571 | 2,897 | 3,145 3,841 | 2,381 | 4,491
L5-6 8,959 | 9,631 | 16,587 | 1,017 | 1,954 | 1,068 | 1,479 | 0,891
L7-6 2,585 | 2,781 | 4,785 | 0,504 | 1,196 [ 0,461 | 0,905 | 0,258
T31-6 33,676 36,136] 62,391 | 1,379 [ 0,000 ] 2,433 [ 0,000 3,354
11 6
L11-6 | 15,810] 16,959| 29,286 | 0,847 | 0,603 | 1,269 | 0,457 | 1,575
L10-11 12,556 | 13,464 | 23,259 | 0,714 | 0,603 | 1,034 | 0,457 | 1,251
T12-11 3,255 | 3,496 | 6,00 | 0,133 ] 0,000 [ 0,237 [ 0,000 | 0,324
11 | 10 54,821 56,011| 97,014 | 3,665 | 3,665 | 5,086 | 2,722 | 6,126
L11-10 28,931] 29,582| 51,186 | 2,122 2,498 | 2,786 | 1,855 | 3,231
L6-11 20,757 21,228] 36,723 | 1,757 | 2,498 | 2,145] 1,855 | 2,319
T12-11 8,181 | 8,362 | 14,478 | 0,365 | 0,000 | 0,658 | 0,000 | 0,915
10 [ 11
L10-11 | 25,890| 26,481| 45,828 | 1,544 | 1,170 | 2,304 | 0,869 | 2,895
L13-10 2,063 | 2,158 | 3,711 | 0,299 | 1,170| 0,378 | 0,869 | 0,234
T32-10 27,911 28,586| 49,425 | 1,244 [ 0,000 2,241[ 0,000 3,120
21 | 22 36,139 33,542| 58,095 | 3,350 [ 3,350 | 4,971 [ 2,331 6,291
L21-22 16,681 15,497 26,814 | 1,952 | 2,764 | 2,536 | 1,924 | 2,904
L1621 | 16,681 15,497 | 26,814 | 1,952 | 2,764 | 2,536 | 1,924 | 2,904
22 | 21
L22-21 | 19,459] 18,078| 31,287 | 1,398 | 0,586 | 2,448 | 0,408 | 3,387
L23-22 | 4,537 | 4,230 | 7,293 | 0,476 | 0,586 | 0,659 | 0,408 | 0,789
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T3522 14,923 13,887 | 23,997 | 0,922 [ 0,000 | 1,796 | 0,000 | 2,598
22 | 23 63,264 | 68,462 | 118,578| 3,304 | 3,304 | 5,024 | 2,216 | 6,486
L22-23 47,242] 51,195] 88,554 | 2,056 | 2,104 | 3,684 | 1,432 | 4,845
L21-22 7,461 | 8,132 | 13,99 | 0,397 | 2,104 | 0,956 | 1,432 | 0,765
T3522 39,783] 43,188] 74,595 | 1,633 [ 0,000 2,765 ] 0,000 | 4,090
23 | 22
L23-22 | 16,023| 17,409| 30,036 | 1,244 | 1,200 | 1,342 | 0,784 | 1,644
L24-23 1,404 | 1,543 | 2,634 | 0,359 0,458 | 0,350 | 0,784 | 0,144
T36-23 14,620 15,870| 27,411 | 0,935] 0,770 | 1,021 ] 0,000 | 1,500
24 | 23 35,340| 32,720| 56,673 | 3,444 | 3,444 | 4,990 | 2,453 | 6,210
L24-23 26,428] 24,473| 42,381 | 2,465 | 2,854 | 3,847 | 2,257 | 4,644
L16-24 | 26,428] 24,473 42,381 | 2,465 | 2,854 | 3,847 | 2,257 | 4,644
23 | 24
L23-24 | 8912 | 8,256 | 14,292 | 0,987 | 0,570 | 1,147 | 0,196 | 1,566
L22-23 1,758 | 1,629 | 2,817 | 0,236 | 0,570 | 0,269 | 0,196 | 0,309
T36-23 7,155 | 6,631 | 11,475 | 0,754 ] 0,000 | 0,882 0,000 | 1,257
a3 Uadliar4ndl Yaec UUU(99%) 0 edulUs3 sNewEnglandgdud)Uid G GyveeUUs
RF:Oq
3LG LL LG LLG
Branches
i | | 3l | 3l | 3l 3l
Bus | Bus | Contributions ph ph 2 ph 0 ph 0 2
From | To (kA (kA (kA) | (kA (kA) (kA (kA) (kA)
2 1 22,329| 19,338] 58,014 | 10,315] 10,315| 19,707 | 6,706 | 30,141
L2-1 8,921 | 7,729 | 13,3® [ 3,252 | 1,524 | 7,827 | 0,991 | 12,042
L25-2 2,927 | 2,544 | 4,410 | 1,003 | 0,298 | 2,550 | 0,194 | 3,969
L3-2 1,673 ] 1,455 | 2,508 | 0,919 | 1,227 | 1,541 [ 0,798 | 2,256
T30-2 4,443 | 3,861 | 6,660 | 1,368 | 0,000 | 3,873 | 0,000 | 5,994
1 | 2
L1-2 | 13,412] 11,619] 20,118 | 7,067 | 8,810 | 11,938 | 5,728 | 18,105
L39-1 13,412| 11,619] 20,118 | 7,067 | 8,810 | 11,938 | 5,728 | 18,105
1 | 39 72,227| 62,552| 108,345| 38,924 | 38,924| 64,870 | 26,621| 95,00
L1-39 5,794 | 5,021 | 8,691 | 2,100 | 0,057 | 5,063 | 0,039 | 7,626
L2-1 | 5,794 | 5,021 | 8,691 | 2,100 | 0,057 | 5,063 | 0,039 | 7,626
39 | 1
L39-1 | 66,437| 57,541| 99,6@ | 36,825| 38,868| 59,832 | 26,583| 87,4
L9-39 5,228 | 4531 | 7,845 | 1,860 | 0,057 | 4,564 | 0,039 | 6,885
Ex Grid 61,332] 53,120| 91,995 | 35,008 38,924| 55,582 | 26,621| 80,724
39 | 9 21,157| 18,327| 31,743 [ 10,270| 10,270| 18,934 | 6,771 | 28,374
L39-9 13,716] 11,881] 20,568 | 7,361 | 8,810 | 12,180 | 5,809 | 18,384
L1-39 1,092 | 0,947 | 1,641 | 0,197 | 1,478 | 1,062 | 0,975 | 1,460
Ex Grid 12,625] 10,937| 18,93 | 7,489 | 10,270] 11,372 [ 6,771 | 16,9D
9 | 39
1939 | 7,849 6,804 | 11,781 ] 3,031 | 1,478 | 6,940 | 0,975 | 10,53
L8-9 7,849 | 6,804 | 11,781 | 3,031 | 1,478 | 6,940 | 0,975 | 10,59
8 | 9 20,992| 18,185| 31,497 [ 10,136] 10,136| 18,787 | 6,671 | 28,176
L8-9 7,946 | 6,888 | 11,928 | 3,054 | 1,496 | 7,027 | 0,984 | 10,671
L5-8 4,102 | 3,555 | 6,156 | 1,600 | 0,843 | 3,633 | 0,555 | 5,508
L7-8 3,844 | 3,333 | 5,772 | 1,454 | 0,653 | 3,394 | 0,430 | 5,163
9 | 8
L9-8 | 13,444] 11,645| 20,1 | 7,199 | 8,657 | 11,939 | 5,698 | 18,033
L39-9 | 13,444] 11,645| 20,18 | 7,199 | 8,657 | 11,939 | 5,698 | 18,033
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5 | 8 41,447] 35,894] 62,169 | 7,716 | 7,716 | 36,277 | 4,250 | 60,069
L5-8 18,667| 16,183| 28,029 | 2,879 | 1,696 | 16,246 | 0,934 | 27,081
L4-5 6,416 | 5580 | 9,627 | 1,456 | 1,995 | 5,590 | 1,099 | 9,300
L6-5 12,261] 10,649] 18,405 | 1,424 | 0,300 | 10,684 | 0,165 | 17,784
8 | 5
L8-5 | 22,796] 19,744| 34,185 | 4,847 | 6,057 | 20,038 | 3,336 | 33,09
L7-8 17,132] 14,849] 25,70 | 2,542 | 1,258 | 14,903 | 0,693 | 24,80
L9-8 5,845 | 5,076 | 8,769 | 2,335 | 4,844 | 5171 | 2,668 | 8,472
7 | 8 41,463 35,908 62,193 | 7,721 | 7,721 | 36,291 | 4,252 | 60,093
L7-8 17,369] 15,054| 26,064 | 2,587 | 1,302 | 15,111 [ 0,717 | 25,185
L6-7 | 17,369] 15,054] 26,064 | 2,587 | 1,302 | 15,111 | 0,717 | 25,185
8 | 7
L8-7 | 24,118] 20,893| 36,168 | 5,142 | 6,445 | 21,185 | 3,550 | 34,947
L5-8 18,437| 15,974| 27,666 | 2,835 | 1,652 | 16,035 | 0,910 | 26,733
L9-8 5,865 | 5,093 | 8,799 | 2,340 | 4,849 | 5,188 | 2,671 | 8,502
6 | 7 41,844| 36,237| 62,763 | 7,427 | 7,427 | 36,607 | 4,071 | 60,753
L6-7 25,159 21,801] 37,749 | 3,822 | 2,539 | 21,921 | 1,392 | 36,50
L5-6 5,954 | 5,190 | 8,949 | 0,196 | 1,528 | 5,168 | 0,838 | 8,664
L11-6 9,670 | 8,406 | 14,514 | 1,480 | 1,013 | 8,386 | 0,555 | 14,049
T31-6 21,444] 12,644] 32,19 | 2,539 | 0,000 | 18,700 | 0,000 | 31,158
7 | 6
L7-6 | 16,708] 14,476] 25,053 | 3,612 | 4,906 | 14,690 | 2,689 | 24,249
L8-7 16,708| 14,476| 25,053 | 3,612 | 4,906 | 14,690 | 2,689 | 24,249
5 [ 6 84,159| 72,885| 126,24 | 7,937 | 7,937 | 73,290 | 4,162 | 124,191
L5-6 12,595] 10,970] 18,894 | 2,178 | 4,164 | 10,973 | 2,184 | 18,588
L4-5 11,047| 9,621 | 16,578 | 1,369 | 2,042 | 9,617 | 1,071 | 16,308
L8-5 1,678 1,465 | 2,50 | 0,828 | 2,178 | 1,554 | 1,142 | 2,478
6 | 5
L6-5 | 71,581| 62,062| 107,397| 5,759 | 3,744 | 62,318 | 1,979 | 105,654
L11-6 21,490| 18,681| 32,259 | 1,770 | 1,263 | 18,641 | 0,662 | 31,734
L7-6 3,519 | 3,068 | 5,277 | 1,064 | 2,530 | 3,101 | 1,327 [ 5,193
T31-6 46,650| 40,563| 70,035 | 2,934 | 0,000 | 40,632 | 0,000 | 68,895
4 | 5 65,058| 56,345 97,593 | 7,855 | 7,855 | 56,727 | 4,177 | 95,529
L4-5 13,116] 11,397| 19,68 | 1,847 | 2,390 | 11,381 | 1,271 | 19,263
L14-4 6,229 | 5,403 | 9,348 | 0,538 | 0,110 | 5,406 | 0,059 | 9,190
L3-4 6,888 | 5,994 | 10,332 | 1,311 | 2,284 | 6,005 | 1,214 | 10,113
5 | 4
L5-4 | 51,942] 45,021] 77,913 | 6,014 | 5,507 | 45,362 | 2,928 | 76,266
L6-5 44,802| 38,851| 67,224 | 4,497 | 2,672 | 39,037 | 1,421 | 65,805
L8-5 7,166 | 6,210 | 10,734 [ 1,523 | 2,839 | 6,327 | 1,510 | 10,509
3 | 4 44,996/ 38,970| 67,50 | 7,386 | 7,386 | 39,288 | 4,020 | 65,505
L3-4 11,643] 10,095| 17,466 | 2,157 | 2,662 | 10,118 | 1,449 | 16,9
L2-3 7,700 | 6,674 | 11,55 | 1,780 | 2,829 | 6,702 | 1,540 | 11,208
L18-3 3,944 | 3,422 | 5,916 | 0,379 0,175 | 3,427 | 0,095 | 5,742
4 | 3
L4-3 | 33,354] 28,899| 50,034 | 5,232 | 4,755 | 29,171 | 2,588 | 48,546
L14-4 14,479] 12,542| 21,723 | 2,116 | 1,594 | 12,622 | 0,867 | 21,081
L5-4 18,875| 16,359| 28,311 | 3,117 | 3,165 | 16,550 | 1,723 | 27,477
4 | 14 45,910] 39,765| 68,874 | 7,022 | 7,022 | 40,047 | 3,799 | 66,99
L4-14 14,572] 12,625] 21,858 | 2,573 | 3,262 | 12,736 | 1,765 | 21,261
L3-4 5,758 | 5,000 | 8,637 | 1,158 | 1,730 | 5,025 | 0,936 | 8,400
L5-4 8,814 | 7,644 | 13,224 1,421 | 1,585 | 7,757 | 0,857 | 12,861
14 | 4
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L14-4 | 31,339] 27,148 47,019 | 4,449 | 3,761 | 27,317 | 2,035 | 45,732
L13-14 21,251| 18,425| 31,887 | 2,907 | 2,226 | 18,553 | 1,204 | 31,014
L15-14 10,088| 8,751 | 15,132 | 1,542 | 1,545 | 8,764 | 0,836 | 14,718
2 [ 3 42,654 36,943 63,987 | 7,403 | 7,403 | 37,168 | 4,052 | 61,968
L2-3 18,702] 16,209] 28,053 | 3,379 | 3,658 | 16,246 | 2,002 | 27,168
L1-2 1,905 | 1,659 | 2,856 | 1,578 | 4,073 | 1,847 | 2,229 | 2,766
L25-2 6,312 | 5,486 | 9,510 [ 0,605 | 0,415 | 5,501 [ 0,227 | 9,210
T30-2 10,728] 9,319 | 16,083 | 1,241 | 0,000 | 9,335 | 0,000 | 15,576
3 [ 2
L3-2 | 23,959] 20,764| 35,943 | 4,026 | 3,775 | 20,926 | 2,066 | 34,809
L18-3 12,002| 10,404| 18,006 | 1,798 | 1,230 | 10,447 | 0,673 | 17,439
L4-3 11,958] 10,361| 17,937 | 2,228 | 2,545 [ 10,483 [ 1,393 | 17,30
18 | 3 42,527| 36,883| 63,798 | 7,391 | 7,391 | 37,059 | 4,046 | 61,782
L18-3 12,159] 10,539] 18,243 | 1,825 | 1,251 | 10,584 | 0,685 | 17,667
L17-18 | 12,159] 10,539] 18,243 | 1,825 | 1,251 | 10,584 | 0,685 | 17,667
3 | 18
L3-18 | 30,369 26,310| 45,555 | 5,567 | 6,144 | 26,476 | 3,363 | 44,115
L2-3 18,418| 15,963| 27,627 | 3,340 | 3,631 | 15,999 | 1,987 | 26,754
L4-3 11,958] 10,361| 17,937 | 2,228 | 2,540 | 10,483 [ 1,390 | 17,30
17 | 18 42,963 37,212| 64,452 | 6,647 | 6,647 | 37,421 | 3,600 | 62,661
L17-18 30,906 26,769] 46,365 | 4,290 | 3,309 | 26,903 | 1,792 | 45,075
L16-17 23,055 19,969| 34,587 | 3,036 | 1,976 | 20,061 | 1,070 | 33,624
L27-17 7,850 | 6,800 | 11,778 [ 1,254 | 1,333 | 6,843 | 0,722 | 11,451
18 | 17
L18-17 | 12,058] 10,444| 18,09 | 2,357 | 3,341 | 10,520 | 1,810 | 17,586
L3-18 12,058| 10,444| 18,09 | 2,357 | 3,341 | 10,520 | 1,810 | 17,586
25 [ 2 69,835 60,519] 104,823| 8,162 | 8,162 | 60,593 | 4,331 | 96,654
L25-2 21,082| 18,328] 31,70 | 1,853 | 0,622 | 18,331 | 0,330 | 31,113
L26-25 3,055 | 2,683 | 4,617 | 0,444 | 0,622 | 2,706 | 0,330 | 4,521
T37-25 18,056| 15,687| 27,222 | 1,410 | 0,000 | 15,690 | 0,000 | 26,661
2 | 25
L2-25 | 49,579] 42,970| 74,30 | 6,372 | 7,550 | 43,155 | 4,007 | 72,804
L1-2 5,750 | 5,007 | 8,622 | 2,132 | 5,054 | 5,089 | 2,682 | 8,445
L3-2 12,400| 10,792| 18,597 | 1,800 | 2,522 | 10,792 | 1,339 | 18,213
T30-2 31,536 27,339| 47,16 | 2,449 | 0,000 | 27,347 | 0,000 | 46,185
25 | 26 30,640 26,538 45,966 | 5,609 | 5,609 | 26,708 | 3,086 | 44,427
L25-26 10,523 9,114 | 15,7® | 2,253 | 2,909 | 9,214 | 1,600 | 15,252
L2-25 3422 | 2984 | 54151 | 1,381 | 2,909 | 3,103 | 1,600 | 4,977
T37-25 7,233 | 6,284 | 10,8® [ 0,883 | 0,000 | 6,295 | 0,000 | 10,497
26 | 25
L26-25 | 20,120| 17,430| 30,189 | 3,357 | 2,706 | 17,495 | 1,489 | 29,181
L28-26 5,434 | 4,710 | 8,154 | 0,663 | 0,000 | 4,718 | 0,000 | 7,881
L29-26 5,434 | 4,710 | 8,154 [ 0,663 | 0,000 | 4,718 | 0,000 | 7,881
L27-26 9,252 | 8,021 | 13,881 [ 2,031 | 2,706 | 8,068 | 1,489 | 13,416
26 | 29 63,038 54,633| 94,626 | 4,148 | 4,148 | 54,766 | 2,143 | 93,558
L26-29 4,167 | 3,640 | 6,249 | 0,881 | 2,095 3,632 | 1,082 | 6,177
L25-26 4,053 | 3,540 | 6,078 | 0,890 | 2,138 | 3,539 | 1,105 | 6,009
L28-26 3,537 | 3,094 | 5304 | 0,839 | 2,053 | 3,093 | 1,061 | 5,244
L27-26 3,652 | 3,194 | 5478 | 0,831 | 2,015 3,201 | 1,041 | 5,415
29 | 26
L29-26 | 58,883| 51,058| 88,389 | 3,267 | 2,053 | 51,142 | 1,061 | 87,393
L28-29 3,537 | 3,094 | 5,304 | 0,839 | 2,053 | 3,093 | 1,061 | 5,244
T3829 55,349| 48,031] 83,103 | 2,428 | 0,000 | 48,067 | 0,000 | 82,164
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26 | 28 24,902| 21,572| 37,365 | 3,958 | 3,958 | 21,674 | 2,149 | 36,291
L26-28 6,189 | 5370 | 9,282 | 1,480 | 2,472 | 5,411 | 1,342 | 9,015
L25-26 3,247 | 2,820 | 4,866 | 1,024 | 2,040 | 2,866 | 1,107 | 4,728
L27-26 2,926 | 2,545 | 4,389 [ 0,950 | 1,922 | 2,566 | 1,043 | 4,263
L29-26 0,052 | 0,064 | 0,135 | 0,493 | 1,486 | 0,329 | 0,807 | 0,132
28 | 26
L28-26 | 18,713] 16,222| 28,083 | 2,478 | 1,486 | 16,269 | 0,807 | 27,276
L29-28 18,713| 16,222| 28,083 | 2,478 | 1,486 | 16,269 | 0,807 | 27,276
26 | 27 26,426| 22,888| 39,642 | 5,625 | 5,625 | 23,816 | 3,146 | 38,076
L26-27 12,217] 10,584| 18,327 | 2,432 | 2,094 | 10,666 | 1,171 | 17,601
L25-26 5,835 | 5,054 | 8,751 | 1,526 | 2,094 | 5,128 | 1,171 | 8,406
L28-26 3,191 | 2,765 | 4,788 | 0,453 | 0,000 | 2,771 [ 0,000 | 4,599
L29-26 3,191 | 2,765 | 4,788 | 0,453 | 0,000 | 2,771 [ 0,000 | 4,599
27 | 26
L27-26 | 14,211] 12,311] 21,318 | 3,194 | 3,534 | 12,405 | 1,976 | 20,475
L17-27 14,211] 12,311] 21,318 | 3,194 | 3,534 | 12,405 | 1,976 | 20,475
28 | 29 67,206 58,235] 100,866| 4,159 | 4,159 | 58,373 | 2,145 | 99,798
L28-29 4,054 | 3,543 | 6,078 | 0,862 | 2,085 | 3,536 | 1,075 | 6,015
L2628 | 4,054 | 3,543 | 6,078 | 0,862 | 2,085 | 3,536 | 1,075 | 6,015
29 [ 28
L29-28 | 63,155| 54,763| 94,803 | 3,297 | 2,075 | 54,850 | 1,070 | 93,801
L26-29 3,891 | 3,403 | 5,835 | 0,852 | 2,075 | 3,397 | 1,070 | 5,775
T3829 59,267| 51,431| 88,986 | 2,446 | 0,000 | 51,469 | 0,000 | 88,044
27 | 17 42,646 36,938| 63,975 | 6,631 | 6,631 | 37,146 | 3,593 | 62,19
L27-17 7,931 | 6,870 | 11,898 | 1,271 | 1,346 | 6,914 | 0,729 | 11,568
L2627 | 7,931] 6,870 | 11,898 | 1,271 | 1,346 | 6,914 | 0,729 | 11,568
17 | 27
L17-27 | 34,715] 30,068| 52,077 | 5,360 | 5,286 | 30,233 | 2,864 | 50,622
L16-17 22,869| 19,807| 34,308 | 3,028 | 1,974 | 19,899 | 1,070 | 33,348
L1817 11,847] 10,261| 17,772 | 2,333 | 3,316 | 10,337 [ 1,797 | 17,274
17 | 16 59,865| 51,854| 89,814 | 6,565 | 6,565 | 52,059 | 3,471 | 88,086
L17-16 13,605] 11,794] 20,409 | 2,299 | 3,915 | 11,861 | 2,070 | 20,016
L18-17 7,970 | 6,908 | 11,955 | 1,494 | 2,734 | 6,953 | 1,446 | 11,724
L27-17 5,635 | 4,886 | 8,454 | 0,806 | 1,181 | 4,909 | 0,625 | 8,292
16 | 17
L16-17 | 46,260] 40,081| 69,408 | 4,266 | 2,653 | 40,203 | 1,403 | 68,073
L15-16 9,026 | 7,854 | 13,593 | 1,546 | 2,653 | 7,930 | 1,403 | 13,332
L19-16 17,076] 14,801| 25,626 | 1,248 | 0,000 | 14,819 | 0,000 | 25,131
L21-16 12,003] 10,402] 18,009 | 0,877 | 0,000 | 10,414 | 0,000 | 17,661
L24-16 8,122 | 7,037 | 12,186 | 0,594 | 0,000 | 7,046 | 0,000 | 11,952
24 | 16 59,915[ 51,898| 89,889 | 6,557 | 6,557 | 52,103 | 3,467 | 88,164
L24-16 8,218 | 7,121 | 12,39 [ 0,601 | 0,005 | 7,129 | 0,003 | 12,093
12324 | 8218 | 7,121 | 12,3® | 0,601 | 0,005 | 7,129 | 0,003 | 12,093
16 | 24
L16-24 | 51,698] 44,782] 77,562 | 5956 | 6,552 | 44,974 | 3,464 | 76,074
L15-16 9,095 | 7,883 | 13,641 | 1,549 | 2,657 | 7,959 | 1,405 | 13,38
L17-16 13,459] 11,667| 20,19 | 2,283 | 3,904 | 11,734 | 2,064 | 19,803
L19-16 17,120] 14,839| 25,692 | 1,249 | 0,000 | 14,857 | 0,000 | 25,197
L21-16 12,027] 10,423| 18,045 | 0,876 | 0,005 | 10,435 | 0,003 | 17,697
16 | 21 39,935| 34,589| 59,910 | 5,435 | 5,435 | 34,761 | 2,915 | 58,458
L16-21 18,704] 16,216] 28,059 | 3,198 | 4,504 | 16,310 | 2,415 | 27,378
L1516 3,743 | 3,248 | 5,613 | 1,074 | 2,202 | 3,313 | 1,181 | 5,478
L17-16 5,539 | 4,807 | 8,307 | 1,581 | 3,236 | 4,867 | 1,735 | 8,106
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L19-16 7,045 [ 6,108 [ 10,569 [ 0,639 [ 0,000 [ 6,106 | 0,000 | 10,314
L24-16 2,379 | 2,068 | 3,573 | 0,095] 0,931 ] 2,078 | 0,499 | 3,486
21 | 16
L21-16 | 21,231] 18,407| 31,854 | 2,237 | 0,931 | 18,454 | 0,499 | 31,083
L22-21 21,231| 18,407| 31,854 | 2,237 | 0,931 | 18,454 | 0,499 | 31,083
16 | 19 96,162| 83,325| 144,321| 5,160 | 5,160 | 83,498 | 2,650 | 143,004
L16-19 14,496] 12,668| 21,741 | 2,238 | 5,160 | 121,619] 2,650 | 21,543
L15-16 3,086 | 2,698 | 4,626 | 0,807 | 2,090 | 2,713 | 1,074 | 4,584
L17-16 4,566 | 3,993 | 6,849 | 1,187 | 3,072 | 4,002 | 1,578 | 6,786
L21-16 4,083 | 3,566 | 6,123 | 0,146 | 0,000 | 3,563 | 0,000 | 6,069
L24-16 2,763 | 2,413 | 4,143 [ 0,099 | 0,000 | 2,412 | 0,000 | 4,107
19 | 16
L19-16 | 81,670] 70,893| 122,619 2,922 | 0,000 | 70,939 | 0,000 | 121,00
T20-19 21,251| 18,477| 31,908 | 0,760 | 0,000 | 18,489 | 0,000 | 31,617
T3319 60,419] 52,417[ 90,711 | 2,162 | 0,000 | 52,451 | 0,000 | 89,883
16 | 15 35,959 31,145| 53,943 | 6,191 | 6,191 | 31,345 | 3,385 | 52,28
L16-15 23,741] 20,564| 35,616 | 3,722 | 2,991 | 20,650 | 1,636 | 34,503
L17-16 5,866 | 5,084 | 8,799 | 1,670 | 2,991 | 5,149 | 1,636 | 8,523
L19-16 8,206 | 7,110 | 12,312 [ 0,942 | 0,000 | 7,123 [ 0,000 | 11,928
L21-16 5,768 | 4,997 | 8,652 | 0,662 | 0,000 | 5,006 | 0,000 | 8,382
L24-16 3,903 | 3,381 ] 5,856 | 0,448 | 0,000 | 3,387 | 0,000 | 5,673
15 | 16
L1516 | 12,217] 10,582| 18,327 | 2,469 | 3,202 | 10,699 | 11,751] 17,754
L14-15 12,217] 10,582| 18,327 | 2,469 | 3,202 | 10,699 | 11,751 17,754
15 | 14 45,550| 39,453| 68,334 | 7,003 | 7,003 | 39,734 | 3,791 | 66,453
L15-14 10,260] 8,899 | 15,3® | 1,573 | 1,576 | 8,914 | 0,848 | 14,967
L16-15 | 10,260| 8,899 | 153D | 1,573 | 1,576 | 8,914 | 0,848 | 14,967
14 | 15
L14-15 | 35,290] 30,581| 52,947 | 5431 | 5441 | 30,821 | 2,945 | 51,489
L13-14 21,085| 18,248| 31,638 | 2,903 | 2,229 | 18,409 | 1,207 | 30,768
L4-14 14,206] 12,307| 213,09 | 2,528 | 3,17 | 12,416 | 1,714 | 20,721
14 | 13 62,343| 54,002| 93,534 | 7,009 | 7,009 | 54,307 | 3,711 | 91,695
L14-13 14,207] 12,342] 21,309 | 2,203 | 3,419 | 12,360 | 1,810 | 20,889
L15-14 6,692 | 5,823 | 10,038 | 0,940 | 1,321 | 5,813 [ 0,699 | 9,840
L4-14 7,516 | 6,520 | 11,271 [ 1,263 | 2,100 | 6,568 | 1,112 | 11,052
13 | 14
L13-14 | 48,137] 41,739] 72,234 | 4,807 | 3,597 | 41,947 | 1,904 | 70,815
L10-13 35,247| 30,572| 52,893 | 3,841 | 3,597 | 30,757 | 1,904 | 51,852
T12-13 12,897] 11,172| 19,3% [ 0,967 [ 0,000 [ 11,191 | 0,000 | 18,969
13 | 10 84,962| 73,589| 127,461| 7,208 | 7,208 | 73,937 | 3,762 | 125,604
L13-10 13,374] 11,646] 20,061 | 1,723 | 2,905 | 11,598 | 1,516 | 19,767
L14-13 11,321| 9,866 | 16,983 | 1,607 | 2,905 | 9,827 | 1,516 | 16,734
T12-13 2,054 | 1,782 | 3,084 [ 0,116 | 0,000 | 1,780 | 0,000 | 3,039
10 | 13
L10-13 | 71,592| 62,078] 107,421| 5,485 | 4,310 | 62,340 | 2,249 | 105,855
L11-10 18,381] 15,990| 27,576 | 2,476 | 4,310 | 16,027 | 2,249 | 27,174
T32-10 53,226 46,247| 79,896 | 3,011 | 0,000 | 46,315 | 0,000 | 78,732
6 | 11 69,920| 60,566| 104,904| 7,271 | 7,271 | 60,902 | 3,832 | 103,011
L6-11 26,826| 23,258| 40,236 | 3,517 | 4,973 | 23,429 | 2,621 | 39,50
L5-6 2,791 | 2,451 | 4,197 | 1,128 | 2,810 | 2,507 | 1,481 | 4,122
L7-6 1,432 | 1,253 | 2,151 | 0,822 [ 2,172 1,314 | 1,144 | 2,112
T31-6 22,670] 19,664| 34,038 | 1,572 | 0,000 | 19,697 | 0,000 | 33,423
11 | 6
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L11-6 | 43,097] 37,360] 64,674 | 3,755 | 2,304 | 37,473 | 1,215 | 63,507

L10-11 32,616| 28,284| 48,948 | 3,028 | 2,304 | 28,379 | 1,215 | 48,063
T12-11 10,486| 9,087 | 15,732 | 0,727 | 0,000 | 9,096 | 0,000 | 1549

11 | 10 85,056| 73,671| 127,602| 7,210 | 7,210 | 74,019 | 3,763 | 125,745

L11-10 18,832| 16,380| 28,251 | 2,505 | 4,323 | 16,418 | 2,256 | 27,84

L6-11 20,582| 17,898| 30,876 | 2,604 | 4,323 | 17,936 | 2,256 | 30,429
T12-11 1,752 | 1,519 | 2,628 | 0,099 | 0,000 | 1,518 | 0,000 | 2,589

10 | 11

L10-11 66,235| 57,443| 99,384 | 4,707 | 2,894 | 57,602 | 1,510 | 97,938

L13-10 12,988| 11,312 19,482 | 1,697 | 2,894 | 11,266 | 1,510 | 19,200
T32-10 53,255 46,272| 79,941 | 3,011 | 0,000 | 46,340 | 0,000 | 78,777

21 | 22 87,055| 75,415| 130,623| 5,243 | 5,243 | 75,593 | 2,702 | 129,279

L21-22 10,643| 9,283 | 15,963 | 1,562 | 3,404 | 9,243 | 1,754 | 15,801

L1621 | 10,643] 9,283 | 15,963 | 1,562 | 3,404 | 9,243 | 1,754 | 15,801
22 | 21
122-21 | 76,414] 66,267| 114,675 3,681 | 1,839 | 66,360 | 0,948 | 113,496
L23-22 21,588| 18,779] 32,394 | 1,480 | 1,839 | 18,735| 0,948 | 32,061
T35-22 54,828| 47,648| 82,296 | 2,202 | 0,000 | 47,683 | 0,000 | 81,4D
22 | 23 73,980| 64,087[ 111,003| 5,100 | 5,100 | 64,253 | 2,640 | 109,689
L22-23 25,943 22,531] 38,928 | 2,086 | 2,681 | 22,491 | 1,388 | 38,466
L21-22 2,513 | 2,213 | 3,774 | 1,009 | 2,681 | 2,244 | 1,388 | 3,729
T3522 23,432] 20,324] 35,169 | 1,077 | 0,000 | 20,307 | 0,000 | 34,755
23 | 22
L23-22 | 48,038] 41,672] 72,081 | 3,014 | 2,420 | 41,762 | 12,53 | 71,229
L24-23 7,604 | 6,549 | 11,406 | 1,156 | 2,420 | 6,608 | 1,253 | 11,271
T36-23 40,436] 35,127 60,69 | 1,859 | 0,000 | 35,155 | 0,000 | 32,973
24 | 23 70,924| 61,439] 106,416| 5,089 | 5,089 | 61,603 | 2,638 | 105,105
L24-23 7,810 | 6,799 | 11,715[ 1,188 | 2,443 | 6,789 | 1,267 | 11,571
L1624 | 7,810 | 6,799 | 11,715 1,188 | 2,443 | 6,789 | 1,267 | 11,571
23 | 24

123-24 | 63,116 54,713] 94,710 | 3,901 | 2,646 | 54,817 | 1,372 | 93,59

L22-23 24,372| 21,168| 36,50 | 2,048 | 2,646 | 21,130 | 1,372 | 36,1D
T36-23 38,745| 33,659| 58,152 | 1,854 | 0,000 | 33,686 | 0,000 | 57,435

das Usd2dar4ndl Yae UUUREY)L oqU 05U GUG9soRE= 0ZFag UDHU &G EYae UUU o
(New England 39-bus)

RF: 1q_ RF=20q
3LG LL LG LLG

Branches | | | 3l | 3| 3l
Bus | Bus | Contributions ph Pho | 31, (kA) ph 0 ph 0 2
Erom | To (kA (kA) kA) | KA) | (kA) | (KA) | (kA)
2 1 21,406 19,053| 33,000 | 4,186 4,186 | 4,975 | 3,721 | 5,205

L2-1 8,552 | 7,615 | 13,185 1,320] 0,619 ] 1,774 | 0,550 | 2,079

L25-2 2,806 | 2,506 | 4,344 | 0,407] 0,121 | 0,587 | 0,108 | 0,684

L3-2 1,603 | 1,433 | 2,469 | 0,373] 0,498 [ 0,391 | 0,443 | 0,390

T30-2 4,259 | 3,804 | 6,561 | 0,555| 0,000 | 0,842 [ 0,000 [ 1,035
1 | 2

L1-2 | 12,858] 11,448] 19,821 ] 2,868] 3,575 | 3,215] 3,178 | 3,126

L39-1 12,858| 11,448| 19,821 | 2,868| 3,575 | 3,215 | 3,178 | 3,126
1 | 39 54,708| 56,454| 97,782 | 4,638| 4,538 | 4,878 | 4,548 | 4,821

L1-39 4,389 | 4,531 | 7,845 [ 0,250] 0,007 | 0,340 | 0,007 | 0,387

L2-1 | 4389 | 4,531 | 7,845 | 0,250| 0,007 | 0,340 | 0,007 | 0,387
39 | 1
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L39-1 | 50,322] 51,931] 89,943 | 4,388] 4,631 | 4,559 | 4,542 | 4,434
L9-39 3,960 | 4,090 | 7,080 |0,222| 0,007 | 0,306 | 0,007 | 0,348
Ex Grid 46,456| 47,942| 83,028 | 4,172 4,638 | 4,256 | 4,548 | 4,095
39 | 9 19,844| 17,835| 30,891 | 4,123] 4,123 | 4,853 | 3,713 | 5,007
L39-9 12,865/ 11,562| 20,016 | 2,955] 3,537 | 3,230 | 3,186 | 3,243
L1-39 1,025 | 0,922 | 1,596 | 0,079] 0,593 | 0,253 | 0,534 | 0,258
Ex Grid 11,842| 10,643| 18,423 | 3,007] 4,123 | 3,128 | 3,713 | 2,985
9 | 39
1939 | 7,362 | 6,621 | 11,466 | 1,217] 0,593 | 1,641 | 0,534 | 1,857
L8-9 7,362 | 6,621 | 11,466 | 1,217| 0,593 | 1,641 | 0,534 | 1,857
8 | 9 19,673| 17,678 30,636 | 4,103| 4,103 | 4,821 | 3,685 | 5,007
L8-9 7,447 | 6,700 | 11,601 | 1,237] 0,605 ] 1,672 | 0,544 | 1,896
L5-8 3,844 | 3,458 | 5,988 | 0,648| 0,341 ] 0,869 | 0,306 | 0,978
L7-8 3,603 | 3,242 | 5,613 | 0,589] 0,246 ] 0,803 | 0,237 | 0,918
9 | 8
L9-8 | 12,599] 11,326 19,608 | 2,914 | 3,505 | 3,186 | 3,148 | 3,204
L39-9 12,599| 11,326 19,608 | 2,914| 3,505 | 3,186 | 3,148 | 3,204
5 | 8 36,664 34,387| 59,559 | 3,692 3,692 | 4,991 | 2,844 | 5,895
L5-8 16,552 15,503| 26,85 | 1,378] 0,811 ] 2,113 | 0,625 | 2,658
L4-5 5,676 | 5,345 | 9,222 | 0,697 0,955| 0,873 | 0,736 | 0,912
L6-5 10,846] 10,202| 17,631 | 0,682] 0,144 | 1,252 [ 0,111 | 1,746
8 | 5
L8-5 | 20,165| 18,915] 32,748 | 2,319] 2,898 | 2,905 | 2,233 | 3,243
L7-8 15,155| 14,225| 24,63 | 1,216| 0,602 | 1,909 | 0,464 | 2,439
L9-8 5171 | 4,863 | 8,400 |1,117| 2,318 1,125] 1,786 | 0,831
7 | 8 36,672 34,397| 59,577 | 3,692 3,692 | 4,991 | 2,845 | 5,895
L7-8 15,362| 14,421 24,969 | 1,237] 0,623 | 1,937 | 0,480 | 2,472
L6-7 | 15,362 14,421| 24,969 | 1,237| 0,623 | 1,937 | 0,480 | 2,472
8 | 7
L8-7 | 21,331] 20,014] 34,647 | 2,459] 3,082 | 3,082 | 2,375 | 3,429
L5-8 16,306| 15,303| 26,502 | 1,356| 0,790 [ 2,083 | 0,609 | 2,622
L9-8 5,188 | 4,879 | 8,427 [1,119] 2,319 1,127 [ 1,787 | 0,834
6 | 7 37,139| 34,802| 60,279 | 3,664 | 3,664 | 5,002 | 2,792 | 5,952
L6-7 22,330] 20,938] 36,255 | 1,885| 1,252 | 2,845 | 0,958 | 3,579
L5-6 5,285 | 4,985 | 8,595 | 0,097 | 0,754 | 0,661 | 0,574 | 0,849
L11-6 8,583 | 8,073 | 13,941 0,730| 0,500 | 1,106 | 0,381 | 1,377
T31-6 19,032] 17,906 30,915 | 1,252] 0,000 | 2,223 [ 0,000 | 3,054
7 | 6
L7-6 | 14,829] 13,903] 24,00 | 1,782] 2,420 | 2,183 | 1,844 | 2,376
L8-7 14,829| 13,903| 24,08 | 1,782| 2,420 | 2,183 | 1,844 | 2,376
5 | 6 61,110| 65,390 113,259 3,745| 3,745 | 5,109 | 2,835 | 6,066
L5-6 9,146 | 9,842 | 16,9% | 1,028] 1,965] 1,082 | 1,487 | 0,909
L4-5 8,022 | 8,631 | 14,871 0,646| 0,963 | 0,791 | 0,729 | 0,795
L8-5 1,218 | 1,314 | 2,259 | 0,391] 1,028 | 0,339 | 0,778 | 0,1D
6 | 5
L6-5 | 51,976| 55,679] 96,354 | 2,717| 1,781 | 4,064 | 1,348 | 5,160
L11-6 15,604 16,760| 28,941 | 0,835| 0,596 | 1,250 | 0,451 | 1,551
L7-6 2,555 | 2,752 | 4,734 | 0,502 1,194 ] 0,458 | 0,94 | 0,255
T31-6 33,874] 36,391 62,832 | 1,384 0,000 | 2,442 | 0,000 | 3,366
4 | 5 51,974 52,288| 90,567 | 3,736 3,736 | 5,084 | 2,841 | 6,024
L4-5 10,479] 10,576 18,261 | 0,879] 1,137 ] 1,27 | 0,865 | 1,215
L14-4 4,976 | 5,014 | 8,676 | 0,256 0,052 | 0,429 | 0,040 [ 0,576
L3-4 5,503 | 5,563 | 9,588 | 0,623| 1,086 | 0,706 | 0,826 | 0,639
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5 | 4
L5-4 | 41,496| 41,779] 72,303 | 2,860] 2,619 | 3,957 | 1,992 | 4,809
L6-5 35,792| 36,053| 62,385 | 2,139 1,271 | 3,243 | 0,966 | 4,149
L8-5 5,725 | 5,763 | 9,963 | 0,724| 1,350 | 0,755 | 10,27 | 0,663
3 | 4 39,645| 37,384| 64,749 | 3,704| 3,704 | 5,053 [ 2,813 | 6,000
L3-4 10,258| 9,684 | 16,755 | 1,082] 1,335 [ 1,408 | 1,014 | 1,551
L2-3 6,785 | 6,402 | 11,079 0,893| 1,419 | 1,054 | 1,077 | 1,026
L18-3 3,475 | 3,283 | 5,676 | 0,190 0,088 ] 0,364 | 0,067 | 0,525
4 | 3
L4-3 | 29,387] 27,722 47,997 | 2,624 | 2,385 | 3,646 | 1,811 | 4,446
L14-4 12,757| 12,032| 20,838 | 1,061| 0,799 | 1,549 | 0,607 | 1,932
L5-4 16,630| 15,693| 27,159 | 1,563] 1,587 [ 2,099 | 1,205 | 2,517
4 | 14 40,228 38,063| 65,928 | 3,647 | 3,647 | 5,044 | 2,727 | 6,057
L4-14 12,769] 12,084| 20,922 | 1,336] 1,694 | 1,709 | 1,267 | 1,923
L3-4 5,046 | 4,786 | 8,268 | 0,602| 0,898 | 0,743 | 0,672 | 0,759
L5-4 7,724 | 7,317 | 12,657 | 0,738] 0,823 ] 0,966 | 0,615 | 1,164
14 | 4
L14-4 | 27,460] 25,987 45,006 | 2,310| 1,953 | 3,336 | 1,460 | 4,134
L13-14 18,621| 17,637 30,522 | 1,510| 1,156 | 2,217 | 0,864 | 2,805
L15-14 8,840 | 8,376 | 14,484 0,801 0,802 | 1,119 ] 0,600 | 1,332
2 | 3 37,732| 35,423| 61,356 | 3,746 3,746 | 5,068 | 2,861 | 5,9
L2-3 16,544 15,542| 26,898 | 1,709] 1,851 | 2,293 | 1,414 | 2,619
L1-2 1,685 | 1,591 | 2,736 | 0,798| 2,061 | 0,677 | 1,574 | 0,267
L25-2 5,584 | 5,260 | 9,117 | 0,306 0,210 0,604 [ 0,161 | 0,888
T30-2 9,490 | 8,935 | 15,42 | 0,628] 0,000 | 1,096 | 0,000 | 1,500
3 | 2
L3-2 | 21,195] 19,910] 34,464 | 2,037] 1,910 | 2,776 | 1,459 | 3,354
L18-3 10,617 9,976 | 17,265 | 0,910| 0,622 | 1,335 | 0,475 | 1,680
L4-3 10,578 9,935 | 17,199 | 1,127] 1,288 | 1,442 | 0,984 | 1,674
18 | 3 37,644| 35,326 61,188 | 3,743| 3,743 | 5,067 | 2,859 | 5,973
L18-3 10,763] 10,108| 17,496 | 0,924] 0,357 | 1,357 | 0,484 | 1,707
L17-18 | 10,763] 10,108| 17,496 | 0,924| 0,357 | 1,357 | 0,484 | 1,707
3 | 18
L3-18 | 26,882] 25,233] 43,692 | 2,819] 3,112 | 3,712 | 2,376 | 4,263
L2-3 16,303| 15,310 26,496 | 1,691| 1,839 | 2,267 | 1,404 | 2,586
L4-3 10,585| 9,937 | 17,202 | 1,129 1,286 | 1,446 [ 0,982 | 1,680
17 | 18 38,074| 35,725| 61,878 | 3,610 3,610 | 5,038 | 2,667 | 6,093
L17-18 27,389] 25,700| 44,514 | 2,330 1,797 | 3,461 | 1,328 | 4,383
L16-17 20,432 19,171 33,204 | 1,649 1,073 | 2,530 | 0,793 | 3,2M
L27-17 6,975 | 6,528 | 11,307 | 0,681 0,724 ] 0,932 ] 0,535 | 1,113
18 [ 17
L18-17 | 10,686 10,027 17,367 [ 1,280 1,815 | 1,584 | 1,341 | 1,710
L3-18 10,686/ 10,027| 17,367 | 1,280| 1,815] 1,584 | 1,341 | 1,710
25 [ 2 52,651| 54,375| 94,182 | 3,870| 3,870 | 5,152 | 2,989 | 5,976
L25-2 15,894 16,467| 28,545 | 0,879] 0,295 | 1,391 | 0,228 | 1,812
L26-25 2,304 | 2,411 | 4,146 | 0,210| 0,295 | 0,261 | 0,228 | 0,264
T37-25 13,613] 14,095| 24,459 | 0,669] 0,000 [ 1,141 | 0,000 | 1,551
2 | 25
L2-25 | 37,379] 38,608] 66,795 | 3,021] 3,580 | 3,778 | 2,765 | 4,239
L1-2 4,335 | 4,450 | 7,746 | 1,011| 2,397 | 0,910 | 1,851 | 0,492
L3-2 9,348 | 9,696 | 16,707 | 0,853 1,196 | 0,991 [ 0,924 | 1,059
T302 23,701| 24,564 | 42,372 | 1,161 0,000 | 1,978 | 0,000 | 2,688
25 [ 26 28,432| 25,849 44,772 | 3,375| 3,375 | 4,909 | 2,412 | 6,120
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L2526 | 9,765 8,877 | 15,369 ] 1,356] 1,750 | 1,793 | 1,251 | 2,100
L2-25 3,175 | 2,906 | 5,016 | 0,831] 1,750 | 0,865 | 1,251 | 0,687
T37-25 6,712 | 6,121 | 10,578 | 0,531 0,000 | 1,014 [ 0,000 | 1,446
26 | 25
L26-25 | 18,670] 16,977 29,406 | 2,020| 1,629 | 3,124 | 1,164 | 4,00
L28-26 5,042 | 4,588 | 7,944 | 0,399] 0,000 | 0,763 | 0,000 | 1,086
L29-26 5,042 | 4,588 | 7,944 [0,399] 0,000 | 0,763 | 0,000 | 1,086
L27-26 8,585 | 7,813 | 13,521 | 1,222| 1,629 ] 1,609 | 1,164 | 1,848
26 | 29 51,217| 51,217| 88,71 | 2,932| 2,932 | 4,887 | 1,856 | 6,609
L26-29 3,385 | 3,412 | 5,859 | 0,623] 1,481 0,581 | 0,937 | 0,435
L25-26 3,293 | 3,319 | 5,697 | 0,629| 1,511 ] 0,578 | 0,957 | 0,423
L28-26 2,873 | 2,901 | 4,974 | 0,593]| 1,451 | 0,534 | 0,919 | 0,372
L27-26 2,967 | 2,995 | 5,136 | 0,588] 1,424 ] 0,538 [ 0,901 | 0,384
29 | 26
L29-26 | 47,834| 47,867| 82,866 | 2,310| 1,451 | 4,327 ] 0,919 | 6,174
L28-29 2,873 | 2,901 | 4,974 | 0,593| 1,451 | 0,534 | 0,919 | 0,372
T3829 44,963| 45,028| 77,907 [ 1,716 0,000 | 3,821 [ 0,000 | 5,805
26 | 28 23,622] 21,180| 36,684 | 2,857| 2,857 | 4,730 | 1,860 | 6,339
L26-28 5871 | 5272 | 9,114 | 1,068 1,784 ] 1,378 | 1,162 | 1,575
L25-26 3,080 | 2,769 | 4,779 | 0,739] 1,472 | 0,825 | 0,959 | 0,825
L27-26 2,776 | 2,499 | 4,308 [ 0,686] 1,387 | 0,763 | 0,903 | 0,744
L29-26 0,049 [ 0,063 | 0,132 [ 0,356] 1,072 | 0,239 | 0,689 | 0,024
28 | 26
L28-26 | 17,751] 15,927| 27,573 ] 1,789| 1,072 | 3,362 | 0,698 | 4,764
L29-28 17,751| 15,927| 27,573 | 1,789| 1,072 | 3,362 | 0,698 | 4,764
26 | 27 24,942| 22,426| 38,844 | 3,392| 3,392 | 4,886 | 2,452 | 6,051
L26-27 11,531] 10,371 17,958 | 1,466] 1,263 | 2,195 | 0,913 | 2,796
L25-26 5,507 | 4,952 | 8,574 | 0,920| 1,263 | 1,174 | 0,913 | 1,335
L28-26 3,012 [ 2,709 | 4,692 | 0,273] 0,000 | 0,517 | 0,000 | 0,732
L29-26 3,012 [ 2,709 | 4,692 | 0,273] 0,000 | 0,517 | 0,000 | 0,732
27 | 26
L27-26 | 13,413 12,063 20,889 | 1,926 2,131 | 2,691 | 1,540 | 3,255
L17-27 13,413| 12,063| 20,889 | 1,926 2,131 | 2,691 | 1,540 | 3,255
28 | 29 53,523| 54,257| 93,975 | 2,936] 2,936 | 4,893 | 1,857 | 6,618
L28-29 3,228 | 3,301 | 5,664 | 0,609] 1,472 0,556 | 0,931 | 0,399
L2628 | 3,228 | 3,301 | 5664 | 0,609]| 1,472 | 0,556 | 0,931 | 0,399
29 | 28
L29-28 | 50,297| 51,021| 88,326 | 2,328] 1,465 | 4,359 | 0,926 | 6,222
L26-29 3,099 | 3,170 | 5436 | 0,601] 1,465 | 0,544 | 0,926 | 0,384
T3829 47,200| 47,917] 82,905 [ 1,727 0,000 | 3,842 [ 0,000 | 5,838
27 | 17 37,846] 35,479 61,452 | 3,607| 3,607 | 5,036 | 2,664 | 6,093
L27-17 7,039 | 6,599 | 11,40 [ 0,691] 0,732 ] 0,948 | 0,541 | 1,134
L26-27 | 7,039 | 6,599 | 11,40 | 0,691| 0,732 | 0,948 | 0,541 | 1,134
17 [ 27
L17-27 | 30,808] 28,880| 50,022 | 2,916] 2,875 | 4,089 | 2,6124| 4,962
L16-17 20,295 19,025| 32,952 | 1,647| 1,074 | 2,528 | 0,793 | 3,267
L18-17 10,514 9,856 | 17,00 | 1,269] 1,804 [ 1,569 | 1,332 | 1,692
17 | 16 49,140 48,534| 84,063 | 3,590| 3,590 | 5,072 | 2,606 | 6,201
L17-16 11,168 11,039| 19,104 | 1,257] 2,141 ] 1,434 | 1,554 | 1,410
L18-17 6,542 | 6,456 | 11,19 | 0,817 1,495] 0,895 | 1,085 | 0,825
L27-17 4,626 | 4573 | 7,914 [ 0,441]| 0,646 | 0,540 | 0,469 | 0,585
16 | 17
L16-17 | 37,973] 37,515| 64,962 | 2,333] 1,451 | 3,656 | 1,053 | 4,791

210































