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DISTRIBUTION SYSTEM / NETWORK RECONFIGULATION /

REAL POWER LOSS

Network Reconfiguration is one of methodologies that Provincial Electricity Authority

(PEA) used for improving distribution system from an increasing of load growth in distribution

system. The objective of network reconfiguration is to minimize loss of distribution lines by

optimal relocation of sectionalizer switch in a system. This thesis proposed a framework of a

reconfiguration method by using a heuristic search to obtain the initial point of a search, balance

point, from a status that all switches one closed. The solution is started by closing all switches to

form a mesh network. The power flows solution is consequently performed to obtain an

equilibrium point of power flow. The developed algorithms are used for l) two-source network,

2) two-source one-loop network, 3) one-source one-loop network and 4) three-source network,

which are 80.27% of all projects in a developed plan under PEA region 2. The proposed method is

tested with satisfied results, the optimal solution of switches location can guarantee to be used in a

real system.
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r t t lv q qY.l I I q r s O9)
n:ou:sl.t?'t{oiln:ilgrfinoudutustUo?.10:u'l t,f t:ugrunufl10ntilft?.tt::?ilnunt:lvn::nv

,"r"

ruu u fl ry fi 1 u n r : u dil cy n r uri o ri r }{l dri r n o u fi 6 fi q n r1 n 1 in q rJ : v a.r ri

,unr.rnd*aregar, H. K. and et al. (2008) trol 'ldrirnr:rir}{durlurro',rirdolr{rfl'.r

d', ao' r'',,fl u isr n rJ : s a': ri fi u ru 1 #fiu sr a i fl 6 o I r u 1 y,l fi r rir aru n r : fi t . s

(1.8)
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rfio Ep, n^o drfioyrd{{ru'h,h{r nr anrfi'lv'htr i
I

Pk nr^o lnanrqdutorfrl#'trlt
a ioT n0 ntut?o111il01:fu1

a

valqal' 1.2 ?nqrJ:ya{nto{r??ru'tultufi

tr , ffi fro druruaorfilyhilr rrnsdrurudldlv,lmrrudrriu

A a I - la vyo
?Ylu'luvlufiQUUut.: tnultduonl:fi1fi19rouxo{n1:fifl:rJuuunt:dru'ly'lnrn:suu

vy
dtnriro frr + nriru lounr:1d6'rfifr5nrj:crurarrirtfioriiuunrnrfla?{0:rro.r:yuu{rfiriru rfroqq

l#rfluuurvrr.rlunr:rui"hilarrrnr:6'n:ilrrunr:riro'ly'hor:vru'firrrirori.ro{

t.z.t tfiort'oruiiGnr:fi'ogilrrurnr:ritu'lr,ltos:yuudrnriru'llhtr Inuaixrflu
q t i dq lq v t I i
ilatmr n1:il'rnrnrfiur&ctuuuuuv'l{n,ru?srfiu:sd{nrfloaor{f,{.:ru'lv,h{ranrrfiulu:yuu
ou , 

q -'''-'cn-O--'-

nlfiu]u
A dt i YA oqrtaqa a o v c, ,rAo til

1.2.2 rlt{oruuflugtun?'lulmnvu'l t51J0u9r{lut:.: dll,t:utnlilulyt?tfi:lyl.nJE!.1141

nr:f,a;:Jrruunr:riru'[r,l:suudrniltulr,lrtr Inol#n:fif,nut0]n:yuuuo{ nr'|q.2

t.r rhslsnidnr sra'rov'kiiu

1.3. I fl ru 1: rrd rrauo{orualu rfi .:ivrnrs riru nr:il:vrruiryrnr:
,,,"

r.3.2 vlulur r u fi fr fi n r o u tfi u ?fiu n 1 : fi 0 r : Br r f,rr g :J rru u n r : ii r u'lll t o { r v u u

6rrriroh,{rir 'ldiuiGnr:u^rr:ortfirilurcdil1ufl1{emnr: uasnru'r:ol#ld'ni.rlurfi.r:Jq^rin^

r.:.: rirhifrrirnrirfii'ngrJuurnr:rirulllrdrlnuu?yr1{:Jg-:isr'uavdrur:nrir'hJ

:J:vqneil#16'

4yy
1.4 t ourxsrnl:flRulnuni]

1.4.1 frflu1if;nr: druirn^or:nrrnr:6'ntiluilunr:iiru'ly,lto.::yuldrurirouru
dsadad

t:tnua lflu?ra?:rYfln
9t

t.q.z \&tzuu,fi ru ilrulufi ufi nv,ln.z rfl un:fi finurtuim orfi vru#

1.4.3 fl{rifruinqrJ:varriryrirff,:6.:n:rl{rLrirtorvrd',r,:ru'lyh{rqqrfiofiana{ 0rflqq

du yr u 1 u n r : d r ui u n r : 6'rr : :l t rr u n i : d r u 1 yl t n ri

7

a
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t

I

!

,

,

Iaat
1.5 ruoil'rlja{?nuruTtuf

v9A a a /lnra d u A
tu o fi 1 I o { ?vt u 1 u 1'{ u fi t9r r: u u 15 u{ 9t ]il n ? 1 il tl.t u 1 v du 9t { u

umfi 2 ovnrirrdr:srr{rrriro rravnr:?r{rrnuivurr'ly{rtr tor nylq.z fiovrirhi'
d o r o o ii I

n4ufl'tT'l10.r:su]J0111u'ru rrnyn:su?unt:ft'ltuunl5flrnu?ro.:ri'unt:fler:ilttuunr:riru'[r'la

luri

umfi 3 oynrir16{nr:riru?runr:'luatorritd'rlyhflr nr:duuronfirird.:lv'lrtrrur

u::!uri'u nr:6'n:ilrurunr:iirulv{finiu'[rJfinr:durrnnn^n#.rorJn:ui6'r,srouqqq

i14osl--jotililfi 4 oynd1?o{nr:drIn:rn1:ro{ nllq.z urfrnnr:rnoriruungr.lrrilu:ulJ1J
olalt9t4o

Yt9rdou travnl:u1il1u10ua:vuunilfl]dgr5dl:dutYtf, 10{ nv{a.2 rld:1'1fi:o01ao{:vuu
d{{

i q9q
rr{ o t r t u n 1 : yt ft GT o u n 1 : f,n : il r ru u n r : ii r u'l v'l

tttJ9d r A v I at jo a 4 v al/trrv A
uYtYt 5 t v n al ?n { I u n ou n 1 : n u fi 1 1 9r tiln ?.: r: Yl?Yl ulu ilu rq uu u tfrll 6l u 11 u u'r

rrae6'?od1{ nr: f,fl :ilrru unr: riru'lyltn ri{
i ar o o t ia

u yt vt 6 r s ru u r{a n1 : u 1 5 & u u r 11,t u lumla o n'lihj m rr ao u
iate,

uvtvt 7 !vtilun1:d:tJ9{artas{Jorduortus

t



UYIYI 2

n r : ?'r { r re.r u rJ Yu rJ q.r : r u u d r m ri r s'l v'l fl r n v{ q. z

,
nllo.z fi:suudrrrirufr'r:suurr:.:d'u'lyh{rd{ 115 t v rr:{6'u'lyhlrrjrunnl{ 22 kv

rraercuuu:.:6'u'lv{flr d. qootzto v fil#ci.rriluiUoo',ul#frl#lilltrr rl:vrurtu 8e,000

?.:i:-flr. usitrnnr:dnrrrudornr:l#b,htrfinr:nJ6ouuilu'rruJu,rur rrayfirru'r}1lnrrru

do.:nr:ldlv,hflrrfirurrrndrrnil 6{dorfinr:?1.rrr,.ru,:rurJfurJ:r:suurfio:o.:f:-rnr:1dlllfi

,fiud, l#rnruryaur''ror'.rrdrrflu flrud?{rrarrrnyrfinr:u rusug{qnnorJ l#lylrtr
a jj r, a uty- !

:lUAsr0unmtnu?I0.: oDUlu t9r9r{u

z.t :vuucim,rriru nr,ls.z

: s u r { r m ri r u'lv'ht r a r l r : n uri.r'l d'rfl u z d a u : c r u d r n rl r u rJ g ru q fi lpri-u.y

distribution system) HUrud{:vuu{rrrirofifu'lllornanrfi'lv{flrdouild{rrnan:s6'uu:ldu

rfiori.:siond.r.rruhll#frl#lvh{i niourlourja.:6rrliltu uay:yuu{rrrhu4froqfi (secondary

distribution system) ,r"ludorrrl6rnrirufian:v6'ltt:l6unrnrrlourJa.r.$ruriru rflu:sfiu
- J U tq rgoerh rrl

rr5{nunl tu n4r'r tT t?I111totraa.drt

:suu trrrirurJg uqn il?or5 un6nodrr it :cuuu:{C'r:Jrunnrrlu ny'ln. rni.:
d.a

oonrilu 2 uuu fro :suur:r6ua (radial ryp"l idfl dlvlfu'lilrrnurrio,ilurl{rdo: tiu:cuu

?{:outfln (open loop typ.l fidl'frlvlflllhrndo.:uflri.:dtu tlll f,nuorcmxnrunrfldauilrn
dt o r d 6 o ta, d4 h rs 9 o v t d @

tlju:vuu01fiu1utilu0nu truur:rnua Yruirogrfio tuGrilci,ou :1n1Qn unsrilE.:tnu1{l]u u:vnu
,t

tt:.:du 22 kv n5o :g rcv fiufi nylq.z ld:v6'urr:r du zz kv frnuoryyrl.:nlunlyrlloir:suu

dtr,nirurj:vnoudroaro:Joumd'n (main feeder) fiir'[ylrrnanrfilyhtrtjou fifi rryoffisrrt:n

rnof rfluqrJn:airlorriuduvrr.: uavfi:'ln: atwof rfluq:Jn:aiflo.rriulu:vur{rrriru uayaru

tuufl (lateral) osfi flrdfivrrdr (drop-out fuse) tiluqrJn:nir1o.rfiu lnofi{1#b'hlrn:vorooqjlu
S , o | Y 9v j

:yuu tn:{d:]{:yulj011.tu'luttd9t.l tnn.: RlT{yl 2.1

:vrrdrnriruuGunn' nior6unlu nv{n.z 'jr:vuuu:rdudr 16or#.rrruerrflurruuriro{

trfioft:us (over head aerial system) iiru'lvloonornuflorrila.:drililtu fi 2 :ylun^o rrul t ry{e

uavttuu 3 ryla

I
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et
RlltYt 2.1

[rr?u,,r]u':,irmriru

ln:.:afir:yu:L{rfi ilru nv{q.z

o',no',nfi z.t rran'rl#rfiunrvr:sur6irriru nv{q.z oiururfi'rr6rurnyrrsluei'lufi

t: lnadtcro:

i y u^ a t-!
lnu?10{nu?Ylu'tuyluI 9.tu

9tIz.t.t aru:J ou n dn luniufi nv{n.z riru lunit#aru'lr{fl rru rndufi rrlrsTn
ol e vte I aa , ,io r

185 er:.uu. firt'rurrr{lau?u 'ldrrri aruoqfirfioru{unu:uhjrfirufi'fln I fu (partially insulated

conductor - pIC) dn',rororuqnd'lo druoqfitfiuru{unu:u'hir6rufirior 2 #u (space aerial{qq

- i I a o 9,t u a t I - a 4 d
cable-SAC) vtrrnnareruuQn6?uflro1'f:rrunurotuadt:Jtcro: (cable spacer) ttasaruoQUtuuun

d 14 id a J* e ro i;
tnau?t:Jnou (all aluminium conductor-AAc) munl:nnn.: [nun15illauuQn6?u ttgt [uu1{TturQ

I

fr.:finr:1#aru'lv,hflrrurn 95 er:.uil. mio tzo er:.uu. rfluaruflourdn doualuri:udovnn

rirtjt#lunl:6roo.::suu,firrriru lnuldnr:rfirnsivrr.:'lllfir Itz] sT.rnr:lqfi 2.1

ia/9qnr:r{ii 2.1 flr:rfrrnoiaruilour-rd'n :yuu 22 kv ny{n.

YI tuodlu
1'Ur9tCTtU

(er:.ilil.)

flno

nr3fifl (A)

fifforirfi'dr,hh (Mw) r

dodlrnru.) tIu,ii,n*,.rl0Oo/" 50o/o

I SAC 50 390 5.83 2.91 0.821935 0.33959 l

2 AAC 120 390 t3.37 6.68 0.266855 0.423335

3 AAC 185 520 17.83 8.91 0. I 7635 I 0.409092

4 ACSR 185 s20 17.83 8.9r 0.177274 0.422422

5 PIC 185 425 14.58 7.29 0.210658 0.414406

6 SAC 185 410 14.06 7.03 0.210660 0.298586

t

,

a

a

t

;

-l

-t

I

al
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\\\
\\
\\\

j a o r v v o J j
nrilfr 2.2 nr:r6udru:yuu0ttilru:ret'urr: iilu 22 t<v lufiufi ny'ln.z

idto,.jj
otnnlilyt 2.2 Lilu7x,1)u0ll.tulu tufluyl nv'lq.z druau 2 ?{05 ?.tt:rr5ntfludlu

rarid.
ruaou d?u?{o:Yt 2 riludlu sAC

,l

2.1.2 dluttun (lateral) firi'.r:cuu I rrld 2 dlu rrav 3 ryld 3 d1u arolv,hilrfil#lu
r o r d oJ a a a a 4dlutlund?u ll4tll0vUtulfl 50 a5.xU. lJYl{Tua SAC ttacUunoqntUutLltnulfidn (aluminium

conductorct""t .Jirrorced- ACSR) dtuttun0vtflu:suu{tfirirori:ufi'hjrirrurfior:urlu:y:tl

vr n ao r luivr ur u'fl u f,n fu fi

2.1.3 nrlorriln.:,firrriruro.: nylq.z d'.rnryrfi z.g dril#rfion:yeiurr:{ du zz uv
crit

rilu 400/230v rfi o ii rulr,l h?rfll#1y1fi r

I

t

u

;

a

a

-t
a

I

,

3t

I

,
,



t2

gorita't
0lfll|0r45suu01?1u]uylflo]?rJ] 0sofulu6nnillurjvrfi + lu160.rnr:{raol:yur-r

iourodtn
?'l 9t do u r1't o u 1 t 1J ? tft : 1 u l.t fl 1 : t H n I o.t fl r a,:'lrrl fi r

nrild z.r r,rflouilardrrriruluduii nr,lq.z

L
z.z funounr??'r{u$ru:yuulllfl r ny{q.2 t I 3l

9t)

n r : ? 1 q rH u : o s fu n r : 1 #lv,ht rfi rfi ru fr u o s Fru 6'.: uei n t: et : ? 0 do u dn 1 il il 0 0 lTu { o {q

aorfilr'hflr :suud1flilru dr{ouailurn:iflilanur:J:srfrun?ludtu'l:olunr:illraerfioc
oSordr'oqs9Arra.'9

tfr n tu lu usi n viJ o r n an rfl : s u u l u il o q riu uf, 16.r a l rJ rJ : r rfi u fi fi fl q y r lu n r : fu Iu n n rT.: usi

:vrTu aorfilr{rtr l:Joud.r:sru,ilrnrjro rir{orynilqurnr:rirulronfirfinriuurfirr:milryn{

tdonlunr:trfiilryrr t'du ortosdrrfiunr:'ldlsrunr:]oudralron:vrirr:qo: nr:Ioudro

}.ran:su'ixmrlornJa.:'lyhtrrir#.:luacrrfilv,hflr16orri'u nr:loudiu}.ran:vu'ir.:anrfi'lr,hflr

tudrnr:rioafr.raorfi'lv'lrtrrpi.:turirvtarrsr^rurfiohiarrur:nloudroJron'ld 6rldneirrludr.:

du riu, u u n r : ? r { [ rfl u : y u :L'h,hl r a r ru r : rr rfi u u a : il Lil ri'{ fi

a

t

a

t
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2.2.1 en?odoudnrrrrrJooriuqror anrfinh'lrtrrras:vuudrr.nirs 'ldrrri rurnrurlo

ttilarluaorfilr,{rIr n?1ud'ru1:crlunr:fulnanro.rrflourJa{ 6ru?u?{o:iiro'[v'l

n ?'r u fl 'r rJ'r r n 1 u n r : ri r o'l yh o q r rsi a s r.: t :
2.2.2 r,rsrn:ailnaor rfioov'ld'rir'1il:l:yrfiun?'uJdru'r:srlunr:iuJranto.:aorfi

'h'{flruns:vurdtrilto uastfio:J:vrfiufliynrrir.:1 firvrfindrlurruulyhilr niu ryvirt#

vr:ruflfinrlottiloltviiiolranrfiufiri'n uncflfi:yuu{rrriruov'hiarrur:o:o.:fuJnnn
hr, dl I
tfr rljugru

z.z.s aq rJ n r : Yu n r : sfu a ot o r oo rfi'ly{ fl r d.: o s vi r l #vr : rrl an r fi 1 yhfl r fi o v fi il iy r i
nr: iiroInanrfr ufi fin rrnvanrfi 'lyh{rfi arrur: niuIou Jrnnrfiruld

z.z.t aplnttYunr:vlmanro{?{o:iirs\v'l d{osf r1#r:ru6{'r.ro:Iv'htrfififlcyni
rs

n r : ii r u I il a n rfi u fi rin r ra s e,r o :'h*h{ r fi a r ru r : o iu I o u I n a n rfi ru rsr'ru'l d

z.z.s fior:ilurfrrllqnrnr:rirsluaorfiufiffo 6uduornnl:u^or:ru'lrrfi'hilrguirrn

:s6'u:sr:luanrfilr,hl',,6or;u lnuni:riruloulrano''nruornd.:hJ{6nxo:ndo don',,
oaur9/
nrtfiunr:n'.:nat':6or'hiri.:r.rah{nrlornJa.rqnlngnuutr.rluaorfilv'h{r rirulHanrfrun^fin

drnr:riruJouJuan:v6'uarn:1uarrrfi16or6'u'hiarrur:nufl'ltflaryrnr:iiruIflanrfiu'ld

,i.rnru t#n'tr:artriruloulran:cfi'ii.:rqr:fi'uanrfily,htr6u Inunr:riioloulunndo{hifir

1 #r r3o urj a r a n r fi 1 v'hfl r {r q6 u.r ri r o I n a n r fi u n- fi'n

2.2.a inzu tiu: s fru fl n t o.r : y u u d r n ri I g usi a v a I o :
d r : y u u d r r ri roe.: r : fi fi n r : rir oIou Ir a n rro v : s ur 6 rr dr ufi rfi n rr: sd'u n n

,t.t9

ilrfior:errufi'ltlnunr:6nsT.r nrr-Jr6rsroflu:yurdrmrirunrrun?1ilrfiursdru rfiofindr

nrrJrfirsrofud: 'hiarur:oud'ltu:.:frusrn1d dr:ro:d.:neirrhJi':ufirr:urrioair.raorfi

lY'lrtrr1rri

z.z.l a :nlupr u.: r u ri o oir.r oo r ff lyl rh ua v r tr.r u { r u ri o cr 5r s : v u u o$ r m ri r s
t,,

n r er u d.: n r : ri r u I o u I n a er fl cur r fi rfi , fu o, u r lyr r lu : s fiu r d{ uei rfi o ri r u

'1il:vuvtrorrd'rosfiarurloufihjaru,ro,,fl'[nflrynriirtr}.rnnrfiu uayxo:fihiarrur:otrfl'lr

ilrurrrt:rrTusrnld 6.rd'o.:dt:rt:rirnrirlr.rrn^or:ilrn?'r:.lnrurvarulunr:rioaflr.:anrfililr{r
orio

ttav :yuu$'l?1 u 1t,tll lJtgllJ

ivrurfinudsr;udo4turirutornr:ir'ng:Juurnr:iirulyllrrilnuduurqnrflr..,ord

trrurvatlu:suudruriruilqrfln^ nruxfrrrrnnr:il^r'r:arrriruloulran:yfl'ir,:'l.rr: u?od{

q69o,A
R'rofi4{nr:ilor:turdir.::uuu0'nrururnrursr^rurfioriru]oulnan 'lil:vr:r,ilrilrirurh.:rduc



t4

z.s fi'aodr{nrr 2r.rurlu:yuu'lr,h{ r nv'lq.z

I
0lnruelounr:?r{rrp.ru:s:rr'lyhflr nr,,lq.z rran.rl#rfiu6{nr:drrfiunr:o?r'ld6's

drotirsnt:r'r{rttr{u:euu'ly,h{rro':anrfilvhtr nnn fifi;rJrruunr:riru'lv{tutjilrlriu 6J zss r)
-i9r{R]lI1r 2.4

lrrorfih'hh nnn

,",rld z.l grJuurnr: riru'hh o.r anrfi 'llhflr nnn ilfl r piu 6J zss r )

,tty

si t ru^ u n r : sr r ru riu n o u {o 2. 2 rn^ o : r r u r.r u : y u u 
n[ 

y'l fl r d.: fi

2. 3. I er : ? 0 610 u dfl r yr fl 'r : ii r o 1r{ il o 1 riu I o { an r fi 'lil rt r un v : y u u 6 r il ri r u

er : ? t 610 u dn r n n r : ii r o 1r{ fl o 1 rTu r o s cn r fi 'h,hd r RRR vr u'jr fi m rlo r ril a r t u r n

"i50 MvA {turu z rnio.r iirolnnnq'rEn:?u 48.30 Mw fir.:t:riiu'h4nrnaarfilr,hflrtjoadruru

?{0: t0 r.:o: finrr:.Jura:silu{rurirurqdu'r{0:ns 36.2 ?{n:-nru. :ronvr6o, ,',r,r',r',ud z.z

rvurfiqn:Jfurllr

I

,

tr lnrflnaror
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9t't:1{m 2.2 : r ua v 16 uq n r : ii r o }.r a n il o 1 rTu 6J zs s r ) an rfi 'lll rt r nnn

r.ro:rirsnlll
nr:druluaog.rqo

(Mw)

f<
flnont:otu lfiao

(Mw)

:ruvYtl{

(nil.)

nrrJr6rsro{

(kvAR)

rt:saunn

(%)

r.rrlouilas t 28.50 37.5

2.:0:Yt I 3.80 7.03 27.17 0 2.32

?{o:Yt 2 7.20 7.29 34.57 3,000 4.78

?{ntT 3 4.50 7.03 49.72 1,500 3.81

?{n:m 4 5.90 7.03 53.81 2,400 7.06

,oord s 7. l0 7.03 23.06 I,800 3.26

rfiourja': z 19.80 37.5

?{o:Yr 6 2.40 7.29 38.47 1,800 1.44

:lo:fi z 2.00 7.03 41.14 300 t.62

,uord s s.20 7.03 26.65 1,800 2.32

?.:0:Yt 9 5.70 '7.03 34.62 2,700 4.r9

?.:0:?l l0 4.50 7.03 32.75 2,400 3.38

,', rlod z.z inLfl fiu dnlfl n r: d ru'lv'l t o.: an rfi nnn lu n rn :'lru an r fi

'lv'hilrfin-rirrnr:rirulrnn 100 MVA uciflrufl#nrnor.r{n^finnr:frlran nv'ln.tt+l riruuprh?

r.r r?ornj n.r fulx anlu n:fi rjn61dhi rfi u i s% r$o zs vrve nio ri rolr an'ldrnio.r nv'hirfi u
q o s t i i i i - ' s -- o u

37.5 MVA iltr:tUfitrOtrilA{rni0{11 I uourfito.tYr 2 01u tilAn 49.0% LLAy 39.6yo nlilA]nu
j

0 r n {o U n r.: t : ii ru'lv{ t v uX u'ir x 0 : fi 2 ri r ulu n n ql c[Ft 7 .20 Mw x r]t u vt

arolr,'lrhirIunn16' t.zi uw arrur:nirlraold6n 0.09 Mw fiu:.:6'unnilaroaru'iruriru

4.78% rrav0rnnl:n:roaou{oryant:ritu'llltol ,ootfi a nu'irriruluanq.rqn 5.90 Mw

tnrsfiaru'h'h{rirnr:ylrnn'16'7.03 Mw arrur:nfuloulxnnld6n t.l3 Nrw usifiu:ld'unn

fi:Joroaru,f,rmilro 7.06% d.rrfiudoririluerflo': nyln. dosudltfr'ufi otnr{rrfiunr:'ldlnuni:

6nd.rnrrJr6rno{rn"rur6ru rioloudrulnanhJl#rro: m6oanrfilv'h{r{r.rt6ur lnuilfi.l

d r rfi u n r : udh { r rfl u do r fi n r : fln r rJ uu u n r : ii r u lvl lr ri l n u n r : du r r ! n tfl n x o : fi tm :.i'l v du
I o a r - lo aaq
cr.: ?Yt ulu vIlJ rauuu u'ltdu 0 ?r 9t.: fl o 1?

{il}ilil$,,

User
Rectangle

User
Oval
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2.3.2 rirdoryalranluodsr rudqiJ zsso uavlnanililoqfiu 6J zsst) rorusiay

anrfi'lv'hflrtiouilrvlUrn:olnerru6'o.rnr:ldlr{flr rfiorir'l:Jldfi'or:arrnrruarrur:olunr:iu

J u a n t o r an r fi lyl fi r r^r a n 1 : il u r n : nirfl u 6'.: sr r : r.r fi z. :

jr
en:r{yr 2J n riluln: alnrrudornr: ldlv{fl r an rfi h,'lfl r nnn

4o qY a q @ s i o A
ruanr:flurn: sivirlfim:rrfi.rilrur.r rn r:irnr: y Jr aofi oyrfrprfrulu ou rn n

U

01nflrtr{d z.: tvr#u'ir anrfi'lv{fir nnn r?uriruJnanrfru{orirxun zsx ro{fififlilr1ourJa.r
9

lufl zsoq nr:ufiilqnrrfiosdu oroov6'osriruloulHaohltr?aorfily'htr{xrdu.rriou usidr

anrfily{rtrrdr.rrdo':'lilarur:ofunr:louJunnld fih?firr:nrrrioefi.:anrfilyh{rtioorilrursr^rJ

6'.: r v ldn6i i 16'r si o hJ

2.3.3 rirriruurn:oinarudo{nr:ldlv'h{rvrnaorfilyhflrrlra::Jcrrruvnr:funr:y

lranluoulnn eTwl:1.:fi z.+

A
o',nr',r',ud z.a rirl#yru'iranrfi1r,hf rtioo utrrrra, DDD uav www tsrru

iunr:ylnanrfiun-fi'n lufl zsso, 2552 $av zsst nrrudr6'u

9qaYvs,
n'r : un rq r l 0 u r{ r r : m r r ui "[t sr rr ln :.: ef x t o q ao r fi llhfl r'j r ar ru r : 0 ril 6 uu

gtoqaAogYl
turnl.tuouuannrn{ fi:0rv{u0rururruorrila.:rird'.r riofr.:r:Jduuflurnrrnvryr^ru6ru:uurlo

J

urla.:luanrfillhflrriur 16'ufohi Inroaorfi'lvhtr uuv ilol:iufinriouilorrurn 50 MVAq

- "7 ro i 4t o J a
o'nr6'roql 6ruru z tnior rilunr:srnd'.rrfrrufirinanrfilr,htrtjou nrru{orirrupr ny'ln. ude rirhl

)
'hi ar rL r : n ri r rfi u n r : r uilt il q r r n r : :-u n r : y I r o n rfi u n r ru uu rvr r.r fi 1 d

cir u a o r fi 'lvh1 r tj s u DDD r r a s d n r fi lv,h1 r ti o u www sr^ n ri.: r fl o uil a.: ri r dr

xuler 50 uve 6ruruaorfins t ,oiuu yirt#anrfi6'.:nrirrfirarrr:n6sr#,:firisuilalrira'qrnau

1d6n d.r n r : 6n ric ?r lio uil a q rnju t,oiu,, o c fi r l#fi r r o : ii ru'h,hfi ilduan s ? r 0 :
io ,)vt o a qly

fl : o 1J : y ue r?a 1 fl lr 0 1: ol 1 [rnil qfl 1 0v ft lru u n 1 : t?t n : 0 il n q il 5 u us t? a 1

ln:rnr: nrru6'rodr.:firirrauorfluln:rnr:fifin:ou:yuvr:ordrrfiunr: ornijilrofiu zss+q

n
6I6nU

'ldrh

ilnnilro

uJn.r

(MvA)

rirnu rn :oin r t usio.rn r :1#llhh

2552 2553 2554 2555 2556 2557 255t 2559 2550 2561 2562 2563 2564

2009 20r0 201 I 2012 20ll 2014 2015 20t6 2017 20tE 2019 2020 2021

I RRR 2x50 48.3 49.4 48.2 48.9 51.5 54.3 57.4 60.7 64.1 67.5 7 1.0 74.6 78.3

4dr M ; '
0 u o.: il 256 1 il ilrfi r vr rfi rr ff u r d":fl zs o t l#n-n r : ar rt rfl'lcl lu In :.: n r : fin'[:J
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itd
enrr{n 2.4 d: ililfl ?r rnr: iun t: ylfi anx o{anrfi 'lr,lrtr r nyln.z

t1

dolu

1r{ih

610',lU

1ilflr

lOil

i'lnoHUo

turjn.r

MVA

7-ane

utll:'ltt

ilolr.rilunr:

,o{ru lila!61

Iuaa

fl zsor

(Mw)

tu m uriourJa.r dcia.rn r:rl Yurl 1

(riru?uxruro) MvA

Load r*,2
75o/o

fifianr7ourla.r

Iillt rujdou
rJvr

a1lul{R-t1
1d 1illd

I AAA nv'ln. 2x50 3 44.1

2 KKK n}lsr. 2x50 3 62.6

3 MMM nr,ln. 2x50 1 2556 98.4 2555

4 RRR nr,ln. 2x5O 2 67.5

5 DDI-) nv'ln. I x50 3 2552 64.1 lx50 2553

6 www n?ln. I x50 2 2551 83. I lx50 2553

7 PPP nv'ln. I x25 4 13.5

2.3 .4 ct T)c(o r u s n r : irl n r : & I fi a n x o.r : r o : ri i o'[r,l

r?ru6'u t rnnr:fi t r: nrrlou diolr annlurr,'ru.nuIn:rnr:rioairsrGrufi fi od
gt JA-, 9, hr I d i t 9! q o a i

tta? m{Ytu{nod:'t{ tulra?td:n trasilisfl0d:1{r tuoulnfl Henl:n'lruufl]:01'lu9t1:1.tyt 2.5

idrss
fl rr r.rfr 2.5 : r u as rA un n r : d r 0 lo u ln a n n'ru r rr.ru {'r u Jnr :.: nr : fi fi o tirpr^ru

il

.i.i,illllnflr,ollUarlitcrn I =...........50.........MVA. lUlnillli3luAll'ltAm 2 s0 MVA

Inon

nriourlar r tmwt

-1.t0: 
5

(MW)

2.t0: 7

(MW)

2{e, I
(MW)

2't0, 9

(MW)

2.r0r l0

(MW)

2{0, ll
(MW)

Inan

micrnlor l ovrw)

2{O' I

(Mw)
2.10:2

(M\tr)

?tor 3

(Mw)

2t0t 4

orw)

2{O: 5

(MW)

2008 28.s0 2.40 2.00 5.20 5.?0 4.50 28.50 3.80 '1.20 4.50 5.90 7. l0

2009 l.4l 2.65 2.2t 5;14 6.29 4.96 I1.43 4.19 7.94 4.96 6.51 7.83

2010 l2.l 2.'10 2.25 5.86 6.42 5.07 32.1 428 8.12 5.07 6.64 8.00

20 t0 2't.29 2.70 5.86 6.42 5.0? 4.82 27.29 4.28 1.30 5.07 6.64 8.00

20tt 28.23 2.80 2.33 6.06 6.65 5.25 5.00 28.27 4.43 3.40 5.25 6nn 8.28

201 26.91 2.80 2.33 6.06 6.65 3.49 5.00 26.9t 4.43 3.,10 5.25 5.56 8.28

20t2 28.08 2.92 2.43 6.13 6.94 3.64 28.08 4.62 3.54 s.48 5.80 8.64

20t2 28.08 2.92 2.41 6.ll s.33 3.64 5.22 28.08 4.62 354 5.48 5.80 8.64

201 29.42 1.06 2.55 6.63 s.58 5.41 29.42 4.84 3.7 5.'14 6.08 9.05

2014 10.87 3.21 2.61 6.95 5.85 4.00 5.74 30.87 5.08 3.89 5.02 6.38 9.50

2015 12.50 3.18 2.82 7.32 6.l6 4.71 6.04 32.50 5.35 4.10 6.34 6.71 10.00

2016 14.20 3.56 2.96 't.'t I 6.49 4.41 6.36 34.20 5.63 4.31 6.6't 7.07 10.52

2017 35.95 3.74 l.l2 8.10 6.82 4.66 6.69 35.95 5.92 4.53 7.01 7.43 1.06

2018 11.74 3.91 3.27 8.51 7.t6 4.89 7.03 3't.74 6.22 4.75 't.16 7.80 t.6r

Conductor Tyre l85PlC t85SAC l85SAC l85SAC l85SAC l85SAC Cooductor Tyr l85SAC l85PlC l85SAC I85SAC I85SAC

Fcder capacity ( Mw ) 14.5'l t4.06 14.06 14.06 14.06 14.06 Feedtr @Dacity ( Mw 14.06 14.57 14.06 14.06 14.06

50% GDacity ( Mw ) 1.29 7.01 7.03 7.03 7.01 7.03 50% qDacity ( Mw ) 7.03 7.29 7.03 7.03 7.03

Fccdcr Lmsth ( km ) 38.47 4t.t4 26.65 34.62 32.75 11.00 Feeds Loeth ( km ) 2't _17 34.s'.| 49.72 53.81 23.06

ato!1,.1u (4) (3).(4) (2) 0) a10ru1u (l) (4) @,(4) (4)

s)a

18t
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rirofi :irurr,{u .tru In : rnr:fi fi o drn^ru".
(1) rr,lu.:rufl zoto rnj':Iuanorn ?{o:fi z h{ r{o:fi t t druru 4.82 Mw

(2) urlu{ruij zot r rflniirulr,laorfi'lr,hh sss rrrirluantln ?{t:fi + ,,urroord to t# aorfi

'lv'hh sss 6ruru 1.32 Mw rrne 1.76 vtw srrrudrd'u

(3) rrruu{ruil zotz rflniirolr'lanrfilv'hflr ppp uri.rluantlfl am:fi q 1# anrfilr,htr ppp

6ruru r.61 Mw

(+) 'r.ro:fi s, ,oord +, ,oord s, .oord 8 uas r{o:fi I fiilryrrhiarrur:nfunr:vlran'16'

rfiuruo lufl zots, 2016, 2008, 20r5 rrCIv fl zots nrudrriu

,', r', u d z.s ri r h?vr : r u : r ua v 16 un n r : ri ru'ly,l usi a s'r.r r : n r ur d'q n r :
Ioudrulmonnruur.ru'q'ruIn:rnr:r6uiifiud uaun'ruurlurruln:snr:r6rufifrrrioair.:'hiud':

doa
rd:n flrreirruunr:nrru{o (l), (2) rrav (3),flrrToolnfi ,.,

,,ltorfih'hh nnn

o-tnd z.s :ilrrtLllnr:riro'[r,lto.:aorfilyhnr RRR enurr,.ru.rluIn:rnr:fifiotir6ltq

o',nolnfi z.s osulu'irrfiprnr:r:Jduurr:Jarln:':afirtor:srLudrnriru rirl#

6'o.:inr:fi rr:ari f,n: ilrrrrnr: riru'lvllu ri

--. :rurfigniliuilqr

nnrfih''lfii

PPP



t9

d L., j 
- - d r a o a

nln5lUAsrOU9rlJO (4) XO{el1:1{yr 2.5 0srfiU?lR1UilO{nl:n1rUUfl'l:9t',trJ
jd I a q o q , o t o 4 r S a 6u j

ttflu{'luYluoU[9ru u.lfi{vlltH:euu0lHuru {1u?u 5 ?{n: finr:iirulflanrnun-6'rrrfio.rorn'hifi{
SuArtaAsoq!,qut

tunu{'ru ln:snt::o'riu 6.r6o.rn=01:6lnrlfurrr.ru{ruln:{nr:drrflrrdilqr16'.rndrr lounr:
9 o , A 6 4 a J t lv o , A a s q r

d:1{:vuu0111u'lutllUtglu l.t:09l9t9l.tqiln:iugrftgrou [1{utuutnu nlun?lun4lJludtJ ft.:Ft?ou].t
j

9llilfl'15'l.lvt 2.6

iarstso'nr:r.rii 2.6 :luaurAuonr:riruloulran lnunr:{'nrirrrr.ru{tuIn:{fl'l:rfiilret-rJ

rirofi r ruunu { ru ln : { nr: rfi'ru 16rL

(1) r.:r:fi : riruloulrnnlrt rqo:fi o druru 0.70 Mw luij zotz laorfilln:{nt:rdiu:yuu
ori01fiulurln flrrufluluy{'ra'l:J o.osrvr - o.1stil :ruyytl{ 25 nu.

i t s s q9 i " o .(2) ?.:t:fi + rirulou t?roertl.r ?.r0:yr to 'ilruru 0.74 Mw luij zotz InrorfiruIn:{ni:rdiu
orianr

:&uu01?tu1ulln cYrrun:ouluo{ tlJ 0.06I. - o.od. :cueml{ 32 nu.
j j .i m,(3) r.:o:fi 5, 1n!:fi 8 rroe?{oryr 9 tuclrur:nriruloulilannlulu anrfilyhh RRR ld lfi'

n^n r: onIou dro Jm a n'hJ an rfi llhil{rq6 a.r

ia,j
nrnnr:r{fr 2.6 0yrfi u'i1?.: n :fr 3 rrau ?{ r:fi 4 dlrJrroritolou lran:vrir.r

fl
tlrnrriorrrlalnio.rii t

,ir
50.........MVA . !urnru0llua{rnr0rr 2 MVA

haa
rrlcrnlal r (rnv)

2rlo:6

(Mw)

2I0:7

(Mw)

2{O: t
(Mw)

2ro:9

(Mw)

2.t0t l0

(Mw)

2ror ll
(MW)

Inoa

rr?clrju t ouw)

1{0: I
(M\vt

2{0:2
(MW)

2rto: 3

(Mlil)

'l]tot 4

lMw)

2!O:5

aMwl

2008 19.80 2.40 2.00 5.20 5.10 4.50 28.50 3.80 7.20 4.s0 5.90 7. I0

2009 1.84 2.65 2.21 5.14 6.29 4.96 l.4l 4.t9 7.94 4.96 6.51 7.83

20t0 22.30 2.70 2.25 5.86 6.42 5.07 t2.tt 4-28 5.07 6.64 8.00

2010 27.t2 2.70 2.25 5.86 6.42 5.07 4.82 21.29 4.28 3.30 5.07 6_64 8.00

20t I 28.09 2.80 2.r3 6.06 6.65 5.25 5.00 28.23 4.43 3.40 5.25 6.88 8.28

20t l 26.33 2.80 ,lt 6.M 6.6s 3.49 5.00 26.91 4.43 3.40 5.25 5.56 8.28

70t7. 27.41 2.92 2.41 6.33 6.94 3.64 5.22 28.08 4.62 3.54 5.48 5.80 8.64

2012 25.86 2.92 2.43 6.1 5.31 3.4 5.22 28.08 4.62 3.s4 5.48 5.80 8.64

20t3 27.10 3.06 2.55 6.67 5.58 3.81 5.47 29.42 4.84 3.71 5.74 6.08 9.05

20t4 28.4.1 3.21 2.67 6.95 5.85 4.00 5.74 30.87 5.08 3.89 6.02 6.38 9.50

20 t5 29.94 3.18 2.82 't.12 6.16 4.21 6.04 32.50 5.15 4. l0 6.34 6.7 t 10.00

2016 l.5l 3.56 2.96 1.11 6.49 4.41 6.36 J4.20 5.63 4.31 6.67 7.07 10.52

20t7 33.11 1.74 3.t2 8.10 6.82 4.66 6.69 35.9s 5.92 4.53 7.01 't.43 I 1.06

2017 34.57 4.44 3.t2 8.10 6.82 5.40 6.69 34.sr 5.92 4.53 6_tl 6.69 1.06

2018 36.29 4.66 3.2',1 8.51 7.t6 5.67 7.03 36.22 6.22 4.75 6.62 '7.07 11.61

Conductor TB I85PIC l85SAC l85SAC l85SAC I85SAC lSssAc ConductorTre l85SAC t85PIC l85SAC l85SAC l85SAC

Fcedcr apacity ( Mw ) t4.57 14.06 t4.06 I4.06 t4.06 14.06 :ed6@Eciw(Mw 14.06 14.51 14.06 r4.06 14.06

50olc @Dacitu ( Mw ) 7.29 1.01 7.03 7.01 7.03 7.03 50olo apiciry ( Mw ) 't.ot 7.29 7.03 '1.03 7.03

(ko) 38.47 4t.14 26.65 14.62 2.75 31.00 (km) 27.17 t4.57 49.72 53.81 23.M

n10!u'lu I G) (]) (2) nl0iulu 0) (2) (3)

?.:0:1ud6nfilv,htrt6urfi'u16'Jrrunr:rfi'uln:.rnr:rioaill:suudtfliltuenu (1) rrns (z) 6'.:

a

a

a

R I?
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j9o'iaera
fl1?Iyr 2.6 RIUrA{n1:flOrY:1{:vUU0'114U'tUrVtlJrgrU 0vA0.:il11:Urfln:iltrUUnr:iirU'lV{lUri

Jflunr:dufi1!nriln'rn0:d,rr',r4, uay0vrfiu'ir?{0:fi 2 ucrv?.rr:fi z funr:sIran a.ozq

Mw ttas 3.20 Mw srrudrd'udrdrn'iryr^fi'narufi6rnusr6o 7.03 rraw rrci'hialu1:ooonrruu

5vuudlildrol#iuIouIfinn0rn?{0:fifiilrurrld rfro.rrrnf,nuflsyn{n'runtilodnuayfiaflrsg{

-io{RlylYr 2.6

lrrorfih{rh RRR

nrltd z.o : ilrr:runr: iiru'h^lt o.ranrfi 'lyhh RRR nrufi 6'{nr:rdruunuqru ln: rnr:{

luriruro.rr':o:fr s :ro:fi 8 uau?{0:d 9 '[riarrur:nrfiu]n:,rnr:rdo

Ioudruluon:sm'ir.:'rqo:luaorfib,h{r16' rfio.rrrndnuiluyr'r{fl1unruhirrruryaru virl#

an rfi '[v,ht i nnn fi r s fi fl ry r r n r : ii r olu n n'hi rfi uwr o lu o u rn n d ru ru 3 ?{ 0 :
2.3.5 ri r r.r o : fi fi il o r r n r : d r u J n n n rfi u ru tn' o r : ar r ri r u lo u Jr a n : v rix'x n : rir

anrfilvh{rdr{rdu.: lrrn',rriroloulmandorhivirl#nriou:Ja.:luanrfilr,hhfifuIouiiru
Is a au u d

lflanrfluv{nfl n{u
orj

d'nu tu s m r { n'r u fl r yr : s u rJ 0 r 1.r u'r u ?'r 0 : yr 5 lr o { an r fi 'h,hil nnn fi vr^f, m r.:
i < u i on ,u

ryou tu.:nu?{o:yr s anrfily,hh MMM d'.:nrilfi z.z rrsiornnr:r{fi z.z vru'ir'hiarrur:o

--. :vurfiqnrJfilrllr

anrfih.|flr

a

t

;
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Ioudruluarolnruord s aorfi'lyh{r RRR 'lilf,rr.rt:fi s anrfi'lr,hh MMM 'ldrujortrnfu

Ioulran'ldrfior o.+s uw

,,ltorfilY{ril nnn

tr latilet:r.or

rnrfilvlfir
PPP

olnd z.z gilurunr:dru'hllo.ranrfilv'lflr RRR vdrnr:Ioudrulflan:vfl'jrsaorfilvlflr

"",rrod 
2.7 nr:irn: rc#n:ru arur: olunr: rirulou In ant osaorfi 'lr,lfl r

.

t'3

t

ioao rfilr{fl rfi iilqn rlun r : :ariulxoa
ioaorfh{rildr.rGu.r

;-
nfl lx troto{trunll0 luln 1il00

alJna
?.t0,
)
YI

dotu

t{flr

Irn6r

fl

256l

fine

clu

Iuaefi

notnl:

Iou

oolu

t{ih
litot?l

Inoe

il
2361

ilnn

.Ilu

Iunafi

fl11t110

iulau

la

5 RRR I l.6r 7.03 4.58 MMM 5 6.58 7.03 0.45

lilaut:nloufuoa,iruru

n.se I'{w lildraorfi 1?'1fi r

r.Ar"rr.  ld

8 RRR 8.5 I 7.03 1.48

Liixr:corfildiirirGur
l .rr'

u.|laornofl 1 lll tlttllul:o

riruloulnactJld

9 RRR 7.t6 7.03 0. l3 PPP I 4.35 7.01 2.68

rrur:oloulxaa,iruru

o.13 Mw tjdraorfih{fir
ppp ld

a

at

a

RRRO8
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?.i n : fi 8 I o.: do 1 fi lyl fl r nnn hi fi an r fi h,lfl r{r.r rd u.r fi a r rr r : o iu I o u J r a n

ld rirtrflutn.rfirlrgrrrirulrantfiun^n-n 6':rirlilfior:orrudrlryurjrun-u'xr:fi s 10.:aorfl

1r{flr RRR InooiturY'ltlnunr:rioairranrfi'ly,lflrdouuri.:lurirn'rro'ru rfio:0.:f:LIron

n-rndt':

r.r I : fi g t o.: an r fi 'l yl fl r nnn ir n t : v I u n n rfi u fr- n-n 0. I 3 Mw : s I u.l"i il ri r a
Asvj

m1{ntuRtttrfroulu.rriu:.tt:fr t to.:cnrfib{flr ppp fior:orrdruloulranrfiru Inunr:fln
-a 4v at !a ra Ad, , l-

?.:0:diet'iei'anoildo1uetfln:.rt:fifioqjrdufrrluaso::y14'ir.:ric z aorfilv{flr ud:'t"'n"qrJrrlu

n r : ii r u'[r,l lm ri In u n r : 6 n #.r ain dcr-n n o u an r u y rfl n r.: r : 1u 1 n fi rr rurs al
2.3.6 dr:cuu o"rrrhur.: r: fi fi flqn rrr: 16'unn unv:cuu druil rufi arur: nrirolou

JH o q Id riirn:ry#u#ltrlqvr r
o io v o , 'rir :l o : fr rdn rr: r d'u n nrra e : y u lJ t r r u rufi ar I r : ori r u Io u Iu a n'ld ru r

n'tt:ottrrtl'llJnunr:cr^n#r nrrJrfirsroflu:vlu,flrnrironruR?'runruluaud.:rshinrirrds
Aa{i.loJ,o

:runvtEunluriusroufr riiofrndqnrrJrfrrsro$udrhiarur:nuriltrlgnru:ln-unn'[d rir:w:
n"'r n ri r r 1 rJ i r ru fi r r : u i ri o a f r q a n r fi 1 r,l fl r lu ri

n1:rt i1: ottlnrioafi.: anrfi lr{fl rlr ririrldlnunr::aunduroord hj o',r''ro

urirlqprrlu:suu,frmri',rld n-rror:fihjrfinrJryrrnr:druf rf fi. jr;,r*f .i*rritrr-,,
,fllutitadoviu'lv,ltrnanrfilr,lflrurirlrri rurr{ru?$n41qnfludnnr.:Innn (load center) n-.1

urj
9r?0u1.{9r'rugr1:l{yt 2.8

j 
-- c r 9 dt

fl r:r{fi 2.8 nr: riru aorrrlnrioelxanrfi 1v'Ifl ruvi {lfl il

rolu

t{Hr
2.101

nr?ourJol

-3iiiil
(kvA)

aln.lzu
ruralnon

(Mw)

fii'nrilnnhplnon

(Coordlnrtc)
Iuon. iifiq

llll2tmil x

Inoa, n'frn

tluzllnu Y
x Y

(t) (2) (3F(l)x(2)/1000 (4) (s) (5){t)x({) (7)=(3)x(5)

RRR I 15,22rc 0.2100 6.09 999,1r 1.78 1,780,00E.5.1 6,0E3,688.1 I r0,E39,82E.99

RRR 3 12,050 0.519 6.49 996,568.0t \nt,06t.87 6169187.27 I 1,520,949.48

RRR 6 7.U0 0.583 4.57 1,003,080.77 1,769,7&.24 4,580227.08 8,096,538.94

RRR 8 20,89s 0.399 8.33 99'1,553.69 1,780,559.93 8,316,095.80 14,839,516.67

RRR 9 I 3,500 0.516 6.9'l 9E9,376.33 t,775,3 r8.48 6,908,836.75 t2,383,258.14

RRR 5 20,355 0.638 12.98 986,966.89 t,785,702.95 12,8 15,39 1.37 23,168,983.29

,?lr E9,880 0.505 45.43 5,972,657.W t0,66.2,392.W 45,t73,726.W 80,849,076.00

ilfieflIlltv.t 994271.64 1,779,484.44

t
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t r n fl r : r { d z.s o v'ldl n ri o a#r { ao r fi b'lrtr r rfi ru rer^ru 1 n ri fi q n coordinate X,y :
(gg4,271.64,1,77g,484.4a) Inuffiodr'hJflunrsrrufrrinluunufi ovrirh{m:rutnflutlnai{IHnet

riolnrioair.:anrfilr,ltflrmrrnrunrn d.r6'rnrnlnrirnrir:oqiuonrru:orur*n h{rJfrqn

,i u o fl ', o oo'.r fi Iv{ rt r r pi.r 1 u ri n r ru n r r ru rfl u r u du I o o on', n du fi

2.3.i aqrJrrr.rurruln:{nr:rioairqanrfilv,lflrrrvi.rlrri rrasrrnu.:rurioafr.:

r-lflrJq.r:ruu{rrrirurfirurfiru Inurirrrruuuuln:snr:dn^or:errrrd'ltiltynroixl ;i,fir'fi1,
:vuuruiaq:J:?u:?u rfiorirnur,rflurrruurrurioafr.ranrfih^h{r rrCIyu,lu{'rurJfrrhr:vuu
,itnriru nr,la.z rirqrr:r':fi 2.9 rroyen:r.:fi z.to srrrudrd'r

u, 
", rlod z.q rj?ru r nr.r r u ri o air.: ao r fi llhh fi ri r u n r : irn : r v #

, ",r'r.rd z. r o ilil rnr r r u rio afi.r : c :J u 6 r il il r u lyh{ r fi r'iru nr: irn : rvf

u fi.: r r n ri r u u er r r,.r u rn u ri o a ir s a n r fi h,'ht r uvi r lr rj t v do.: ri r u u n un u u u

rioafir:surdturiro:o.:iunt:iiru'[v'lto{aorfi'h,{rtrorrunrrurl4urecyu Jnoryfir,:r:iirolyl
i i. t I r o q;: d j

tiluIuolu?u 5 ?{0: 9to14u0rrila{nta{mrflu1,u I rnto.t

aolu

1r{rfi

:iulnlt
.I1Uil.I

9a
tu1oiln9l nroltuo.r

(iiru:uxturn)

rfintor

roriit{rh
Iraafl zsct

(M!V)

-ij..unllxxuqfirlunr:

:orYulraa

RRR 2 1.00 n!. I x50MVA H-Config 22.15 2558

UUU 3 1.00 nrJ. I x50MVA M&T 25.80 2557

MMM 2 1.00 nu. I X50MVA M&T 23.87 2556

KKK 2 18.80 nr,. lx50MvA H-Config 22.51 2558

NNN 40.00 n!. IX25MVA H{onfig 18.00 2555

:tuaeloga
ry

n1:nofl:lrt
j

u:uuuol?rurunrn duunulunralrj o.onfl - o.onil dlU I85 SAC

iu:sru,irmilrarrn fruun:ourfi o.r'l:J o.od. - o.od.

,
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ornoirotirrnr:?r{rrflu:yrrL'lylflrto{ nv,lq.z rvr#u'irnr:rirrfiunr:?1{rrr.ru

rJirrJqs:vrutumr.r:Jg^rifit?{fiil:vrdu,,arr€ou'[nfidosl#il:se unr:al uavnrrrurdrlo:vuu

lunr:drtfiunr:rrosRlomd'rnr:rrsrrruu{ruf n:{n1: nionroud'rnr:rirrunmrqra^onn'r:
tr@torqrlrtdqArlnrdjdttnilfl?l'l:yuu0't?tulu turtflay1Jusrourra?td:0 u.1uo21n15?1{ttr'tuillu tutd:0duduu:01

O 
" 

ye4 q r ,) d u I r l,l rq ,Ay 
" - druioqttnnr:rr6ilrunrn'rnrirrovdorilnr:o'ngrJrruunr:iirulv,llnrifi6'o.rfinr:rflnxr: nr 1nfi

n4rnvdlr iro',finuforiufi'6.:orrirrauoiGnr:flnrg:Jtturnr:riruh,ltrri dwrrflr,,urr',od
I

tururvarufr'rrfi.:rlfrrifitravirrnr: lnonrn:arunr:iirru^unr:duurqntilnr.:n: Inruif;SeEafin

osrro'[d:yuuyrerdoumtr tls] rranlrflu6'rodrl silrynrir':frl1uri":dofi s.z siol:J



,rd,
n r : ri r u a u n r :nl m a t o.r ri r ff{'hl fl r u a y nr : fi'o : il uu u nr : ii r s'lvll n ri

9,1 e

uumfioyuprdrnr:i'q;ilrrrunr:iirolvl1uri firiru6'u6',rusinr:rirurrunr:'lrnro.:og

rird'.:'lv'hhlnul#}J:rtniu Matpower 3.2 nr:dur-rrlnrflnxr:lnuif;6riasr^nfirir#.r'[r,htr'[ra
v46det'

ruru::ouriu uavfrnurif;nr:i'ngrJuuunr:iiruly{1rri fiu?uhJfinr:durr1nrfin6'rqrJn:ai6'e

er0ud6rlusrflnxo: rvriol#16'grJurrrrrr{rHiliurlrrufl.:ri{'uinqrJrroori oruld*ouu1r,,u,

{o d r 6'n t o.: n r : 6'n : il r tu u n r : ri r u'lll t r ri fi rr ru r a a rug

3.t nr: ri ruaornr:\rnaro.rrird'{'lylfl I I I 6- I 7]

,
1 u n"'a {o fr o v q er d.: n r : ri r u r or n r :'l m a r o q ri r ds'l v,h{ r rfi o rJ : c rfi u d r dr lr,ht r q q tfi u

io J 
^ilrnaflu [u:v1JU

ir,nriln 3.1 nl: trauosfirfii'[r,h{rlu:srudruriru

rirrunh{ v rfluu:rriudruiirufi4u 6" unv v rfluu:rdudrufufiryu 6. Inus"ori
v d r d a h rd

tu:{duuarqrufiilrirurilu v rrav o.:er nrrudrd'u lfion:vualylrtrrfilnalu:vul fiurirurflu n

rirn u nr1r?aro6rr rirtrfi orun^rrnud z : R + ix : z /y otm
j

0 r nR ryr yr :. t ri r u ru n r :'lr o r o r ri rd'r lv,hil r 1d0 r n dufl 1: 3. 1

v v

a
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(3. t;S:P+ jQ rfo S:VI*

r ra v m r ri r fi': lyh{ r fi ht a r r n du vr r.r'[ d fl r il du n 1 : (3.2)

S, : P, *;q. trio S. : v.I *

o,nolnd l. t ri ru :oru rn: v rra'lv,hil'16'o rn ounlrd 3 3 -3.4

Jpru

A

MVA

MW

(t.z)

(3.3)

(3.4)

(3.5)

(3.6)

a

'.r

I

t

f

*I: l'.lz(v-4,) l".lz(y a.)

l,l l,l

o v lriri r d'.: lv'h{ r fi 1 n n 1 u : s u lJ en u du n r : fi s. s

'.:$'rry 2Q.6.'6,)

1:$'"'Y 
ry""'(Y*6.-6,)

.. : #* 
l*/P,i.(r.6..6, 

)

A

fin grJ ln rh v'ldal n r : n r : h.r a I o s rir f,.: lyhh rTr aru nr : fi 3.6 -3.7

,"1/,6.-y) lu,l t(6

MVAI (3.7)

MVA

MVA

lrl



MW

t

a

(3.8)

t

.,
a

0rndufl'r zfi l.z ry16'n:vua'lylr{r I*: P+iQ uay I - P-iQ 
6'.:rfuvv*

l,|2 
: (,)(,.): 

ffi 
ovrtrh{16'rird.rllh{rsryrfio dqa,nr:fi r.g

(r' * q')
Pl : I ,-,rR Mw (3.9)

lvl

id
nrnflunlsyr :.g oyrru'irrirn'.rlv,h{rarurfruoi{lurruurfiotJuo',nd.,i'.rd'olyhflro?.:

d I s 4 4 d r I i" -rr0nrv{t 0.t tila fl t {rlju ond?uttu.tyrtirn
j io -u.rmdlnilu

rras0rnflunr:fi:.q rfluarunr:fiofiurorird'.:'lr.lflraurfiurrrufr'rlrj rtsirfio.:ornqo

tuavrira.r'lylflrEtronfivl 6'rfiunr:anrird'{lyhtrirronfiy'ho.rJuapr 6'rrflu6ndruuuorfidrdru

tunr:anrird':lv,lflraarrfiulu:vrudrfiriru drorodrru^unr:'[dlnunr:6rrri.rnr:J',fi,rufnr',,$U

a'!

t

6.rororirurnrrrrirrird's'lv'lflrciurfio'ldornni:ilfrarunr:fi g.q lnrj 16'd'r

,r'rtuoo',nn',riirolr,lrsrirh?rfinrirdslv{flrqryrfiolu:sru 6'.rrfuarur:ndrurorrr

rird'{ ly,htraartfi o'ldorn aun',r d :.s$U

', 
: 
l'l'*

1u:vr-tl

ora4surt
r c uu 0 1 1.r u'r u o : r ru o n Jr a fl fl a 1 u 0 n 6'.: rdu n r r r fi :.2qq

4told
R"t?t1t 3.2 :euul]l.tulurruur:rgtuo

dilnr:Yr 3.10

vn

?

+sn
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MW (3.10)

p. n^o rird.:'lv'htrqcyrfiuo?.:1u:vuu (Mw)
L

pi, ei 6o rird'.rlvhho?.: (uw) uovrird's'lvlflrEuonfid (tr{v,q.r) fini.:

i srrrudrdu

.FfC nr'orird'.r'h'{rtrrl: rn gfi fi t i (MVA)

6o rirn:rrudruvrrufifi.: i (ohm)

40.ll
n0 ilu?un.:Yt.l14lJ9t

0rn6run1: :.to ovulufi (e,'z .ai) rflurirfivr:rutrndoryarid ttav n, rflurirfi

n:ruorn{oryafir dryr:rurirrr:qd'u'lylflr v. ovdlur:orirurufirrirrird.r'lllflrqqtfiulu
io lbv

:slJUm?tn:lvr.r tn
I

n'r:riru?ilnr:luaro.rrird'.rlvlr{rriu firrJrrurarunr:1rirflurfi.rtduo'r6'o.rld{
,J9.9

fl:&u?un'r:riurounr:ru'irrLrdrunrrirrir.:1 imuru-vtuf,qfufiocl#iGnr:u^a6'u-:rv'ldu

(newton-rapnson) driruunl#lranfr1#rirurorfirirnlfi lnuosldl#nr:rirurattrnlil:trn:ru

Matpower r.z dlrfluI:J:un:ru op.n source fivirrrulul:J:un:ru MATLAB tfioh{ldrir

tr:i@, *,
i:l vi-

4
[lJO

S.:
I

R.
I

n

MW

o, : 
Elu, llvo l(c'0,i,0,u MVAr

rird.:llhflrgqrfiu rird.rlr,lflrfilnn1urieurir.r1 uavu:rd'u'lvhh ar 4nrTa d'rarunr:fi :.tt

rrau 3.12

q : 
E, lr ll"- | 

(cio"o'o,p + B,usinop 
)

+ B,ucos0l 
)

rfio pi, ei n^o rirfir'lv{firr?.r (uw). rird.:llhtr5uonfiy'l (MVtu) dtio i

\ , vt fio u:{6'u'[vh{r (tv) firia i ttau k sriruiirdr

Gik, Bik 6o rirn:rurirly,lfir, rirdarmJuvrud

(3.rr;

(3.12)

I

a

a

,
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rJn6nr:ldlil:rrn:r Matpower3.z rirurrunr:tr-rato.rrird.:lv{flrtvl'#rird'.: Runpf

firirnunl#fi shck ria (riaru^nfr :) 6ruru t ria usinr:frngrJuuunr:iiro'lv'lluriro{:euu

6rnrirur?.rriruurn6'orn^or:nrr6'ng:JrruurJo.l:surfifianrfi'lr,htr z ,,rio"irlrJ dshiarur:o

drrunrflu slack fd d.r z rTaLil 6.rfinr:rj:vondnr:riru'rnrlnoriruunriafirfluanrfilvlrtr

ou1 tilu isolated urY (udTufiYt4) rr{uqiuduugltl.tuou slack ud

t.z qrfi tirfu'lr{rhllrauru::ouflu [s]

d - i< h rq I v l,t Y r a a a I - !
no ufl mtn:vrra'ly{fi rrrnrdumrrr a n til orfl rrJ'rfl n?r I yrflvn{r ?yruruiluiniluu

16'1#r]a ii ri r d'r Tyhfl r ru r u : : r u riu rfl u o n rfl q ai n dlfi .r tiru du d r r fr n r : du n r o n tfl n e r t : d

tfiuleflu

n',rn',qrd,irfrrlvlfir1roruru::ouri'u vir16'lnunr:flnr':o:aind4n6'r1u:vuufi

fr-or:flr ssuu0ennrotfluar:ourdoriruaornr:'luatorrirdrlv{flrridfi6ld'{trhflr'luarur
v tql v i

u::ounu ttdFr{ tfi 9r{R11IYr 3.3

PrSolP116ol

i q io - t

R'r?,rn 3.3 udlnlo.r lv'hlrruru:: ouriu

6',lodrrnr:dur.rrlnrird'r'h,{r{rlru::ou6'uro.r:vuu{ruriruturririirul?.r:ou

I

a

Priol Puiol
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j 
- v t Aqyc, j" -nrilii s.l 6'ro tir.r : s uufi l{du r r 1 n fi d r d.r'lv'ht rru r u : : r l riu

nr:r{d 3.1 ,{nnrsdtu?ilnti"htoro.rrird'r'[r,lrtrtnryflerr{o:ain#To.r:yuueT?od1.r

a

n{

YI

AIV
n{tufl?t.tud s'lmar{rrYa i s lnarrTrrYa I

PL

(MW)

Q,

(MVAr)udi tYo j
P

(Mw)

a
(MVAr)

P

(Mw)

a
(MVAr)

I I 2 3.86 1.50 -3.86 -1.50 0.00 0.00

2 2 3 3.86 r.50 -3.84 t.47 0.02 0.03

3 3 4 3.84 t.47 -3.80 -1.39 0.04 0.08

4 4 6 3.06 l.l0 -3.06 -1.09 0.00 0.00

5 6 7 2.45 0.91 -2.45 -0.91 0.00 0.00

6 4 5 0.75 0.29 -0.74 -0.29 0.00 0.00

7 5 8 0.74 0.29 -0.74 -0.29 0.00 0.00

8 8 9 l.l5 0.45 1.15 -0.45 0.00 0.00

9 8 l0 -0.41 -0. l6 0.41 0. l6 0.00 0.00

10 l0 ll -0.46 -0.18 0.46 0.l8 0.00 0.00

lt ll t2 -0.72 -0.28 0.72 0.28 0.00 0.00

t2 t2 7 1.74 -0.69 1.75 0.69 0.00 0.01

5',lu 0.06348 0.12000
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nr:r{ur.rrqnrird'sh,htruru::rrtiurirrfiunr:Ieruflna.:o:i,osaisrd6'ersrou4n6'a

rirurnrnr:'lflato{rird'r durrlnrird'r'h,,hilruru::ortiu ornrunnr:dru'rnrluriau{oryofi.r 6'.:

i 6 adrt ,r- !
9t1:]{Yt 3. I o[UlU?InUfl 'l t9l9t.tu

( l ) ti o u vt-am t s n r :'l H a fl o.r ri r #.r Tvl rt r I n o q! m^fl m r.: n r :'l r a t o q ri r 6'.r lll fl r r r n{

nod'nrffi z-q riufr.:fi r fifiavrr.:nr:'h-raro{rir6'{'lr{firorn riafi r }Jriaii z unyfi.:fi s fi
6 h o uV
vrf,vn{nr: tfianra{ Ivlrtrrornriafi to urfiafi s ru^orfiuun:umnfi.:nv'ld'fiamr.rnr:nlilaclo.:

ri r d'r lylrt 16'.r n rn fi :. s

(z) du r r riafi fi n : s r ra lr'hil r'l r n uir ru r n n'i r I vr^f, vr r r ds fi fi ofafi s

---...--\

l.t nr:flo grJuuunr:drslvflurl

nt:6'rrgiltrrrLnr:iiru'[r'l1uri n'o nr:nJdou]n:{air{ nr:r:JdournJasurri.rrirul#

Innnfulvlornurri.:drod,ru',rau fiud'nnr:dugru6o lfianusioclfianocdorfulv{orn
rriogtA

rufin{0'ruyrtnayrqn [18] drdrnrnvi-.rI,i'orri',lr?rirl#iirulunr:rioafr.::suudrfirjru

,{CIn:syru0"rn1rl,fi', rrasrir#.r'lr,lfiraiurfiufirfir,dulurrrufirruelrlrurloufiasr

nr:fr-or:onfi'n;rJuuuniri-rutrf trldrrur:odrru'un',riinu',raf; ,riu nr::Jan-du
-..3 <4e te ^ ! .a tv q r A o h ret o . rain"ififioqirfiru nr:frnd'.raisr"id'nsroulrri nr:urru,ilruruxr: [v'h{rlu:s:Ludrrriro nr:rfiru

r.:o:riru'h{fiasrrfilvlfir 'liloun'rnr:rioafi.:arrrfi'lv,hlrrrri.rlrri luri"l{o :.: dor,r?r,onl,
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Iqaq
rlunounr:froi:nrrd'nrgiluuunr:droly,lluri Inunr:rJan-d'taisrd fifiuq1,6u uavnr:ilan-du

aindfi6orsT.:lnrj firfluiGfildlunr:ilorIilrruunr:iiro'lv,llilriluivrurfinudqfufi don',,

drru'unr:d'tnrirrri.rr.ralnosr:.reionr:nJ6ourrilnqnr:'lrnro.rrird',rlr,hflr fioyrirl#rird'.:b,hflr

qrgrfi u1u : v ur rfi nnr: r:Jd uuurJ n r d'.rd

s.l.t nr:ilcro-#u a?srd6'osrou fifioqirn^ru d's6'aodr{nru niufi 3.6 rras olnfi :.2

Substation 1 ,,s*r,' "Sw2" .Sw3,' Substation 2

olnd s.o :sr.rudrnriroriounr:fln?ilrru:rnr:riru'lr,l InuiGnr: rJopr-ri'r aisrd

n rvr fi 3.6 ttda.l : v I u d r r rj r ori o u n r : 6'n g rJ ul I n r: ri r u lyl lu riil : v n o u

'hJd:u aisrfsTnsroudruru : qn leru Swl rrdu swr rfluaindfrprsroufifianrus ..fln?.:r:,,
dt a 4v id

Sw2 tiluaTsrisTnsroufifiantus "tflnr.:o:" lnurco:u:niiroh,lrrnanrfilv,htr t 'hJou6.: swz
idtarrdjrfr.rrilu1ntilnxt::srjr{anrfr :ro:fi z iirulv'lornarrrfilr,hh z }Jtuo*.r Sw2 sr1ruyr^flyr1{n'r:
ho-o-tfinflo{n]a{ Pl, P2 a1uCIt9tu

Substation 1 .S*r " "Sw2" ,,Sw3,, Substation 2

olnd s.z :gur'flrnrituild'rnr:{'n;rJrrurnr:rirulr{lrri InuiGnr: rjan-du aisrdur^ru

0 r n n r il d 3.7 trdn { : e u u d rr ri r on fi'r n r : flnr g il uu u n I : ii'l rJ'ly,l t o,r : y u u

'firnrirulvh{rlnri lrrunr:duaisrdd'nfl0u Sw2 l#oglluanruv..ilnxr:,, udrrfionler .1iln

?.:r:" :vil'i1{ Swl riu swr d.:qrr 'lilnxo:" 6''onrilrfi^uriorirud'r.rrullhtrearrfiufi,n^rdu
qordlu:vu{rrriro frnarion',rr',u',rdnr:druJranrorrliouilaO".,rtria,rd.r,z" : finasio

rr:.tldflreiunnlu:st-tu'iturjio firuasior^ran:ryrurrnrrqnr:aih'kTulu:s:ru,ilruriru d.:orn
j-- q t 4 dnrnfr :.2 rran.:d'rodrrnr:ra-on1n "rfln?.:0:" fi s*: Inunrufin'.:nr:{'orgilrrrlnr:iiru!,llxrj

P2PI

a
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]nunr:duaisrdd'nsrou s*z l#odlufloruv "ilfl?.r0:" rras'1fln?{or" d s*3 rird.:lyh{i pr{

os'lflaorn aorfi'lv,h1r t ,ld "s*:" rrov rird.r'lvlrtr pz oy'luoorn aorfilv,htr z rurfi "Sw3"

n r: fin I il t ru u n r : ri r u'lr,l I o r : s u u 6 r r il r u1r il ln ui6 n r : :J a fl r ra s fru ain #{
- !a ra 4 ad i o h/ a i h 19 o 6 JglFl9louvluo(,t9ru tlju?In1:Yl6t'lu1:oYtl [n:?9lt:? tuo{i]n-lrugto.t:o:vust?allunl:gt9t9t{{

r la J - og I o/t o o

eil n: il on il { u { u gl u vr u ri rl#ii r ulu nr : d r rfi u nr : d'r" 
,.s.2 rJan-ffu "er;;"r;, *urti'r mionr:oflud.r (branch exchange) rflunr:

9 q q r s o cl I ^ tu - Aduurlntilrrrro: [uru tnunriluFr trld?erssrosrouunfi? rravn.:mnfirdrill:o rfln-fl0 :so:'16'q -- - { - -----" - {

d.:luvrr.rrJq^rin^rflunr:duuiqnor^n'eirqrJn:affinnouanrus "riln?{0:,, 1nlrrilu:vuu
{ ril ri r u t+l 6'r ri: o ti r o o',n fi :. s,,u, o', n d :.s

Substation 1 Substation 2"Sw1"

i o t t u r r h ro rs
R lt'r?r 3.8 : e u u 0'r r il r uri ou nr : f,n : il uu r n r: ri r o lv{ 1r ri ln uii n r: ad'ufi .:{

n r vr fi 3. 8 ufl n { 1 #ul u r rJ t ru u n r : ri r u 1 v,h{ r r o.r : v l l,il'l fl d l uuu u r: rd o o fi fi
dt r d 

"to 
J , ?u

"Swt " rilu !nrIIn es r: : yu ixaorfr fr 6n d'{oiln: 0i6'nnoudo'lus ..[iln?{ r:', riouvirnr:
. " 

'a-'-

trJ6uuruJnqgr.lrtrunr:iiro'lll r5o riounr:i'ngilrruunr:rirulyllrrl rird.rlllflr pr rs'[unrrn

anrfilyh{r l rurd "swl" rrny rird'r'h,,h{r pz ov'luarrn anrfih^h{r z rurfi ,.Swl,,

Substation 1 "Sw1 " Substation 2

olnd s.s : c u u,i r n ri ru?r f,{ n r: {'n r rJ ur u n r : iir u lv{ lr ri In oiG n r: aa'ufi^rq

n tnfi r.g d tni : f,n ;iluur nr : iiru lrl 1H ild'roif; adufi .: Jnunr: nJ6uuryn ru ug

q r a i ar jo J , tqt o l l n til n t{ t : : v 14 dr { an rfr fr ril u q n fr or-n d'.: q rJ n : nid'n sr o u 610 l u e "rfl n ? { 0 : " 1#o gil u

d0luc "fln?{15" uavmrqntflnrst::vrirraorfiqnlrrirrn fi.: fifilu]n:seir{:vuu,ilrnrjru

P2PI

J

t
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Jardrrr
fi{fio'irrflurirurj:vnorto{:uuudrfirirufifianrus "ilo?{0:" f nunr:rilfiun fir 6'{nGii'11#

oqiluaoruv 'tflnr{o:" drqn "rfln':.ro:" 6{n6irrfir^rasiorirud'{rru'[y,h{rqryrfiofirfindrl,

:euu,illililru finrasionr:ularudnr:riruluanto.:rrlorrilnqfiaorfi'lrft',rio, rrri'r finrasio

rt:.:'lyhtrrlunnlu:vuudruriru fir^racioflan:&yruurnrrnnr:nityl6'ulu:vuu,ilrmriru drnr:

rirtu^unr:1u:vuudrrriroo?.: aur:ndrrfiunr:'16'Inun',rauoi.rqrJn:nirinrnoudnruv "rilrr
jji-

?itt:" finr fiQntfln?{t: (trnnrrrfi 3.9 n'onn "B-open") ndsnr:frngilrruunr:riro'[r,lto.:

:vuu{rurilolrr{.rrn, rirfr.r'lv,htr pr os'lrnorn anrfilv,htr r ,lfiq, "B-open" rras

rird.:Iylflr pz os'lrnorn aorfi'lyh{r z rurfi "B-open"
ad - i 4 a I t 4e
irnr:ao'un': ?rTonr:6edrqrJn:aieTnnoudil'rusrflnr.:o:luri rfior'n;:Jrrlu

nr:rirullllmri rfluiidtru^unt:fr nyln.z u^uu1#rfr0.:trndlur:6ri'n;ilrr:Lunr:rirolv{ld
A t r ad t e a lv ia r a AY I e ,r q o 6
u o 1,r u1J fl ?'r ?t fl 1 i il a n rrCI e du d? sr ssr fr sr o u yr u o grn u ru er u rl u n r lt r r u lu n r : d rrilu n r :
,Jrrul* 300,000 urvr eioqn :ruay16unrirldiirulunr:ffnrgrJuurnr:riru'h,llnoiGnr:6u1

toguv i
tt6to{ tan{n1: lilyt 3.2

".trrod 
l.z il:yrurunr: : rn rrirldiiiusionri'ru fi 1#1u nr: f,n grJurunr: rirulll

.a
n

Aty
tu9rl,o{nttRoa:1.t : r n r rir rio sir $n uil :yilrBr

1 nr:rJ orr-du o:J n: nidqfl o u fi fi odur^nqs 1o,ooo urvr rio En

2
J

rirfrn6'.: Imnnrru:naisrd ru^n sro 3o4,33o rrvr rio 1n

3 rioafi .::suudrr.rriroluri draaru t ss a 444,268 urYr eio ?{ o:-fl u

4
t 9t o I q 19

n0d:1{:3uu0-r?1u]u 11{u 9t?u6Y1u I 85 sAC 1,053,663 utyr cio ?{o:-nu

5 rioaYx:vrudrurirolnri druaru s0 sAC 656,733 uryr qio ?{o:-nu

6 rioairr:srr,ilimilruluri deoaro 50 ACSR z5g,t5g urm rio ?lo:-nu

olnr',r,od :.z vir}?t#uiinr:fi1#1uuflflryminr:f,ngrJuuunr:riru'lv,l if;rir.r1

nr,lq.z l#drrfi u nr: dld
( I ) n r : rJ a o -du q rl n : nirTn n o u fi fi o qirfiru fi ri rtdri ruq nfi qn rr :ns drr fr n r :

f,n g il uu u n i : ii r u'h{tni o ri r u l o u lr o n dr n : r r rnio fi ri r l r fnu'r : s u u rio n : fi ii r u Jn a n lu{-C-

vt

A
dfl1?CAnrAU
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(z) nr:finei'rqrJn:nid'norou dnruurfln 'ldruinr:6rriu Jranru:naiord vu^nrir.:1

nt:drru^unr:iGdrflu nr:f,nr:luurnr:iiru'[r4iG md'nfildn'rrrifi'u iGnr:{o :-o{ 
_- -- q,

(:) nr:f,rrgrjrrurnr:iitolvllrrj6'runr:rioair.r:vurdrurirorfirurfrl ({o s - o) rflu
tloriarr

nr:rioafrt:suudrililrutn^ruror^ugiluuurirrl nrurd'rnr:rioair{ do.rfinr:duurrnrilnxo:

r o.: o :J n : afdn fl o u ryrjofi r1#tfl u : v r u r: rG o n".
9d9d

orn{ofr g.z. t ttos{o 3.3.2 ovrfi u'jrnr:riruun lnrfl nx o: rionr:rirr undruuril
a lv d d d h !q 

t I

aisr"isr'prsrouaoruvrilnfir.rasiorird'rlv,lflrqqrfiufirfinfiu1u:vru drrflunr:rir1.run1orrflor
61 9 jh r - y t o r r r u id v a r 

' 
i

?(10: t?t:uuljyt tucrucrou tsu ryuu0lflulu 2 ttila{0tu [ulJ?{:ou n?tildrt1uf :yuetl
rirfi,r1rh{rqryrfiufi'udrufid.:tflflrso:ovfiqndrqnrfiurlnrrdu? (convexiry) tlel rird'th,hfr

,rt
- d- A e o r q - ig qg ti a o I q a d

4tlltdutsxuflu9llttl.lu.lrufi?{0:Yt.llluamsro{ tt ltgttuoyt0't:orlr{lttfiulr:Jnr,:t:ounlyr
@ @ I r 6 o h ril d @

n?lufluytur:eH?'1.:ri'lfirhhtiaerrfiududrrrrri.rfirirtrunh{rn6oufihJ ryfr.rnlfitnriran{ o --''-- {--'-'-i"

rfiu{tntdua d.:lun:fi6'.rnriraovrflu:J:vIuryrfluu.irirl#lfirrnrrru6nrdu lunr:dunronrfln

, o o, i o r r, : n 1 #1 do ? r 1 u v,': rJ g^ rin^ u a * o n I n u fi fi 
^ 
o' n n ei., o,i*e. i., *., r, J, i ; ;;

- o 4 : a Ul 9,, r U d a a l! qy , q d
dllJ1:Umln1:flnU11U]Ur{nrv{UrerU tn OU'r.1 [:na1il?yrUrUilururclfnr:nurr1flril9t?.10:14

auwr

s.l iGnr:riuilrdrnou

I - o q9 4 ad jqyq v | , n r - 9 !
0 1fl 1 o 3.3 vr 1 tl't yr : ru o { ?t n r : yn.: n'r un ly{ yt [,[' tu nr: r n ;il rru unt : 0 tu 

-tv'l r rd ou

tsdrtauoi6fi1#1unr:dunrrirErou r6oiGnr:fil#fiurr!nrf,a?{0:iirnlt#ldlLuuunr:

rirulTlfiturursaru d.:aiur:nrni{'ldn{x1 r iildrrri iG 
"ru"t -"thod, approx,-"," -.*od rrny

iGtqilrv6ut Inuluivroru-iluf,qfiudovrf,onl#iGEria6nd':oqjlunq'rto.: approximate

"i6<^nmethod ri r u roun o u r ri r n o I I pr u : r u a s 16 u nr 1 u r rsi a c if; fi d'.r fi

3.4.1 exact method [8]
add6d"iiint: exact method riluiGni:ritutattn-orrrirnou lnofior:arrr1n1

tnqnr:aifitfluhJ16' traafinr:n^qtfn'rrlrfluruad'lrrf,iidfiflo (optimal solution) llorrirnou rir

tr{rirnoufildrflunad'ndfi6iiqn (grobal solution) to.:ruqnr:oifirflulrJ16' lumr.rrJgri6iinr:

exact methoa ortov'[ri{rurirtTunarfit#lunr:rirur* ,r'u.rolnrfioraarlunr:rirurorrurn 6nrfu

nrrl'hiurjuouro.:FT?uil:luiliyurfiafr.rdu 6.:rir1#fiqrrfldurnlumr.rrJfrrio
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3.4.2 approximate method [8]
- dt ad q, o d< qY U9' a

approximatc mcthod tilu ?5n1: tB14'tfllgtoumU qilnly{ d]ut: 0 [,f{]u lfi 0 r{
s l/rrd a / 4 - lAaj , dr -:tnU tUUnl:ildoun?]rutilUruAAflIYl9lYlflO approximate method ttu{OonUJU 3 nqUfitlu',.o.r.rdr3 

ast^n 1t "rr.irti"s) 
rfl un: vurun'l:lu nt:fl rrirnouto.tilqrr Ino

qilil - !- r r o 6 r o r r { d
l#{oryarirfi5ereir.:1 ri'rulunr:nrrirnor ri':uluqjovoqiuugrunrrruf (knowledge base) r?o

dug',unuurJ:vdunr:oilro.rrini6'urfluu#n dsluimuru^xurf,dovldiinr:dlunr:ulrirsrou

3.4.2.2nrsr r-6rE a6fl (metaheuristic) rfl uii nr: fi fi n 
,trrufi urulu nt:ri rl r

ruflilrgnrfifl.rrifuinqrJ:va.:rifi'hiarrur:nrfiuuld'otir{#nrou nioilqrrfi0lnlun'r:14rrirnou

fitrurvaruficn lnurnnrvodir0uruioflcyrrriufiturnlnqi nr:?r1ri'rerordnrLrvaudquu',00"

ldr': a rlu n r : ri ru ru u rn uio rfl u lil hi 1 d iG n r : r r ri r fl o u uu u nr n r-8a?afi n o'r n nri r u r ldtu{

nr:ruiflryurluvrr.rrJqrin^oqilrn sT:otjxro.riinr:rusrr-SrEasr'n '[drrri

t) tabu search [20] iGnr:duurdrnoutruvrrq tfluTGnr:riiurot

rvriorrrirnoufirflufiuoruiu'jrarrur:nfirsnfinrdo.rnr:t#rirnouqafirufirflufil#ruad'vrfhi6

fiqn (tocat optimum) ttacfrrarilr:odtru^unr:rirurruurdrsrousio'[rJrioul nun:efr'rldrirsrou
q ,d d o ;4 - /i<i
[ndrn urnun rn ouyttrJu no ofl t fl eiyr qo Qlobal solution)

2) simulated annealing - se rflunr:drurattnionrritsrollouflIt

6raosnr:outufiu: (simulated annealing),Eondu1 'jr sa rfluiinr:uroofildirortuu^orurutn

lunr:uflikynrfihjrfluIn6lurfiua (Np-hard) SA rflunaiGnr:durrdrsror,,ruon',rd
t4 " ! a:(local searctr) 6lfin:cu?unt:vn{tutluu?ucur (rteratrve) tnori'unatnauluil?nfir^tarqnu'Iil

j 
' !l ,, - lA q s j i ,,

r:0u1 0un?l0u [n9.raailrflyr0 [0 [nur:u0lflr{arqCIur:ilgru

3) genetic algorithm - cA t8l tfluiGnr:fifiu11#lunr:ufiilqrtnt:
v

t'ngrJrruunr:riro'lv'l dunouiitfirrYuqn::rurflunr:6raosilrrnoufiarsrof rvriorrdflryrrurrir

,nr',rfiq, (optimal solution) Iron',r,,nurirnoufifio6ih{oqilud'nuuv IurlulvrL

(chromosomes) ttd:riflrJq.rr{tnolrrriovqn (individual) druin',rrix 1 d.:r6tndo.rfiunr:

iisrurnr: (evolutionary operation) nt:rilduutnJol6urturlrjru drorTrr.lg^ri6nr:vrxr{uqn::ru

(evolutionary operator) rfiol#lddrsroufi6du Jorufr'rbJtcumurirnou6'eoratntudo{ (0 uay
. au t i o i

t) nr:iinrri (evolution) tn^ourdrnoufftrrurvalfiqer 1tt" fitness solution) ov6rutrnil:eylfl5
199AUI ,l r q o dl r 6l r r o r 4 d

Yr ter 0'r fl fl 'r: dil m { fi u n rra 3 0 y Yr l rlj u ? u 1 tu rrn a u q u n'l9r 0u ?l a 1 ul9l i y 
Q n qilra 0 n lu tJ.l

ri r J o o 9, a v J a u ri d
rilauurrila{ cx.lo100em1tfirnnn1:fla1uv{un ?{sodurilauuuu:v1{'i1{ri'u ru16',rj:usln:iu

I
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q ,id, . J t: ohrj "1 " 
jo,

tl'lu mrunln?lutllulvdlJ (fitness) ulnflu nl:iifluu0sytt-ltJriou 1 0un:yfi'{uunrnolfrIrii

fr?]u11,til1e dun ludo { n1:

3.4.2.3 other optimization technique 1 6'uriiG n r : re il t e du 1 fi hi r{r n { ru d.: o v
lnr t A
tuflal?n{

lnoaqrJd.rruliGnr:rusrr-6rEafin drilr:ol#tun'r:r,nrirer0uld rrsiivrorfirruf,doy
q9ad o s y I 9 o 9tfl?rnl:?llnlnoU tnunl:rY5]'ttuflounr:nufi1ril9r0utln$tun?1xf (knowledge based)

irruri'l:J:sdunr:rf (heuristic) doora''u',:orirul#{fir{rurdnul.nudlunr:?r{rrr'ru

{n g rJ uu u : v u ui r r il r o ln ri l 6'G u u f n r : fl^ 0 r i an rfr o nii n r : rtu u r ri r sr o u si o'l rJ

s.s r$ou'luroydodrfi'olunr:fi'orilrruunr:iirtily,l{

4 .l rr Act a i o o e, I r rn rjo o r,tljut.lou txvrero{ilnr:0r'rrvlomrh{:ilrrurnr:riru'lrtunrfiund'llJ1:nur trjl#.rru
h9 a s .i, rr rg o - Ag a d- j'
t9t 0 :.1 tn uil ? tu I o 0'l R 9t ytgt 0 { TI 0'l 5 0l'l lJ a { u

s.s.r {oiirffnqatnrtru:.teYunhhlr rflur3ou'ltfiriruunroxnierrirq{qn uayril

d'.rqunuo,,:t6'ulr{rtrfioouirLldrarviiru'llhtrnrrurrsr:nrilnr::rin1:fl0{n1:th,,htrrhu

drr,rriru [t4] rT{aunt:fi 3.13

0.95pu. Vi . l.05pu (3. l3)

i a - i- otUo V n0 tt:{Flu (pu) mild tn1
I

r.s.z dodrfrnrlulon:vufl'lv'lflr rflurtou'ltfirirnunh{:rJrruunr:riro'lr,,lfilddor

'hifiaru.firrrirordulntdumutrriunr:vIranrfiufi6'n Jnuarulyhflrrurn 18s er:.lJlJ. ryru'r:n

iunr:vmxlvhhlil szo Auliorflueruvu^nogfirfiuru Lrrv 42sa rfiorfluaru sAC uonolndu

rnorqid'rufifi'nnr:iuIn0fl (loadine criteria) [l4l xo{nr:lyhtrri:unfinrn rirrunl#firi'nnr:

fuluan:suudrurirurruurs:ouriln rflu sox ro.:n^rind'rulrlfir1ucn1?en1:drulraerrinfi'

rfiorirfifien:srra'ly,h{r rraerr:.:6u ro.:drg'h,h{rurriru?gl fi pr ryirriu o.qo {odrrinrurn

n: vua'lyhilr Jnofr'rhJ uarx'ldd'r arunr: fi :. t +
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s.s.s do d r ffor fi ffsr t o.r ufl d{ d rs n : v uo'lr{fl r r fl u rt o u'h fi ri r r u er t r?; il u u u n r :
riroh,tdLilri'o.rhirirh?mrlour]a.rfianrfilyhhiirulrnnrfiun^ri'er :{o:avhirfru s Mw tl4l
I o u av r

fl o t 1 nn?r n n I os ufl n': iir un: y r rd'lyhil r lq u fi'? lil rfl u 6'.r aru n r : fi :. t s

ls,l 
. rP""rl* (3. l5)

,u*u s, n^o rirf,sh,htrfirrilri.:riru i irnr:slnan (MVA)

Ksource fio rirav#ourtoultfrfinrrrrirriru i
I

si"* fio fitinnr:iuluangrqoroqrrrd{rilunrcudtly'h{r i Grave)

r. s.n rio ti r ffoh{rn n q olu : v u u ri r lr ri r u g n ri r s u: q ri'u r fl u rt s u h fi d r r u n h{
g:Juurnr:iirulv,tdldfi'oufir1#{ldllhilr4n:rofilv{r{r1# unvqrln:af'h'lflrqn6"atu:yuu

6 rr ri r od'o.r 16'ir ly,hh n rn ur ri r ii r u lv'h{ r d'r au n r: fi l. r o

lr,l 
. rlin"r1"*

,du I, fro n:strafi'lrariruaru'tyhh I relI

aline 6oniravfrour3oultfi'finaru'[y,h{ri
I

,l"u* fio n'fi'nnr:fulrang.rqntoraro'lllrtr i(a)

Y. *O
I

(3.14)

(3.16)

rfio 1 6o u:.r6'u'lv,htrfi (pu) ria i

r.s.s tiod rf,nln : { airrrr o{ : v u u do { fr{ n { rfl u uu u r: 16 o a rfi otr?n : s uah,,lrt r fi

'lnalu:srufivr'smnrdur virl#nr::J:varud'uriufto.:qrJn:nir1ocfiu'lild'udou
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s.o frrrJ : y noulm an uov frail: v n ou rir fi.r'lv{fl r gry rdu tz t l

oir rJ : s n o u l u o n u a v 6"r rJ : v n o u d r d's 1 v,l fl r q q rfi o rfl u ri'r u d r r1q fi r v l dl u n r :
riturorufi.:.rru'lr,hflraorfiulu:vu, ,fruuo',nJranfinr:nJduurrrjn{flaonr?arrirl#1ri

i o -' .1

d'rtJr:ofrtv,ilraorIranr1n1 r':nr rfioriru?murrirrrdrrrulr,lrlrCqrfiulu:sul'ld

ivrurfivrufqfud6.rosl# d'rrj:cnoulmanrur,iraoqnofin::runr:l#lv,hh * ,r.r,ru',ndu o',n

rirlnnrrqrqn uost#frrrJ:snourird'rlrhtrqqrfiuurdrno.:nq6n::rurir#.rlv{flrqqrfio nr
t J r o v h r9l d - !

T? { r? a'r ?r 1.r r r r n n r n r dr h,hh a ar rfi 0 d { d er o.r u

:.0.t 6":rj:vnur:r* (roua a"to, 
' 
Lel

rTtJ : v n s u J r a n n'o 6'n : r rir u : s u'i r.: }.r n n ra A u Eu d r { rr a r il d.r si o ri r J r a er

)
q.r qer lu riro,ru', tf, ri r u rar 1d6'.r aru n r : fi 3. n i. D

averase loadLF:-
peak_load

,, _ averagdoadxT

peak_loadxT

(3.17)

(3.18)

(3.1e)Arurual LF: total annual energy

annuall:eak_loadx8, 760

, (" \
rfro average-load : I f toaa, lt n 6o rirlranrndu il dr,:rrarfivr^rr:sur

\=, 
')

4 | s , io
no nl tilonq{qn u T?{r?a1ffl015ru1 (Mw)
a , io
fr o d:rn rrraarfr n-rr:orr 6J)
ars-i
fio nl[ilansr?Yr i (Mw)

n n^o ,firu:urir]nuurionm

annual_LF 6o 6'r:J:ynouluanlu:olfl

total-annual-energy 6o vr d'.r.: ru'lllfl rfi 1#1u : ou I iJ (kwh/y)

annualjeak_load 6o rirluanq.:qsr1u:ou I iJ (Mw)

peak_load

T

load.
I



40

6'r rJ : s n o u I u o n r s r4 r 1 rtvr : r u d{ fl q 6'n : : ru n r : 1 dlll rtr r d r fi n r : ld?r d':.: r u

'h,{rilrrurnrioorfiurln rfiorfiuutiunr:l#rir6's'[r4rilra.ran d'.:frrsdr.rn',rolnfi:.to rravqq

R'rflYr 3.1I

*ly6n1qdo (kW)

-61166 gry;

t 2 3 4 5 6 7 8 910 ll12 13 14 15 16 l7 l8t92021 222324

r?ar (TU.)

0.8

')

; 0.6
(E

o lnd r.t o n r : ldb',hl r t o'r fild'lyhJ : v rn vr riru rt'n o r fiu

olnd g. t o rfl u dnuus nr:1d1v,h1rro.: fr1#1r,htril:vmvro rfrulu : ol r iu fi
'ldriruurrnr:ldluanq.:qnrflu t tw filnanrqdu uarfinr:ldnd'.r{rudoiu o.++t28 kw uae

10.76 kwh nrruiirdu drarunr:fi 3.17 illriiu?armrrirdarj:unouluan 'ld o.a+gzg

ntrfi l.tt rflud'nuorcnr:tdh,htrrtosfionr:rnnrsotirq lu:o:r t iu niu

I:ur:ru iliol:{.:ru rfludu firirrunl#fi1roerq.:qn I kw uavrrn;ilrirurorrirluaerrqfiuld

0.78481 kw riru:runrrirrTerj:snou},ronlnuldarunr:fi :.tz 'ldo.za+gt finr:ldlrf,{srudo

iu ts.s+ twtt

,

a
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,!
;06
G

-Iuanradu 
(rw)

-;-176s lpvv;

t 2 3 4 s 6 7 8 910ilt2 13 14 15 16 17 18 192021 222324

r?a1(nil.)

nrfl d 3.1 1 n r: l#'lylrtr r t o.: #1#h,{ rJ : v rn vr fi 0 n'r: ra ilry o d'rir

ttnntr{d 3.10 ucv:.tt osr#u'jrfinr:ldlmanq.:qn t tw rvirfiu udnr:td

r,'{fr{{ru'h'h{rtoqfionr:tnurvodrtovrrnn'ir d.rsTrrJ:vnoulfiaqovldue qrnarrud'urt'u#

:srirrnr:1#Innnqrqn fi'rnd"r.:rufild ivrurfinuf,qfudnvl#rir6":rJ:snouJrnnrur

riturrunrrirr^rfr.r.rrulv'lrtrr rrasrir'hJl#lunr:riruanrrrnird'rrJ:cnoilrirdrlv'h{raa;16o rfro1#

:J : y ur^u ru a n r : ri r ru^u f n : o n,, do o, n ri r r d{ si s til
La.z il:n|z vn o I d r fi.: 1r{ fi r Ciu rfi u (loss factor : LsF)

r 
t'
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:vl u dru ilrofi fi : aatfi 1v,Ifl rtioofi rfionrurrfl u :suuyrn ryou o{luduii
fr.:uirrrurrar:nl uavflrrinnrwdud lnu z anrfiu:nogfifa t uavfa gg grrrJdrdr riruhl

rrnanrfi'lr'lflrrdurri'uusinuavurlo,,iuu ,,ur6noo',Cndooqidfld ao 1nrflnn.:r:rGrufi z 1n
Alu@
fio :ul,t?'l{rja zo rilria 7l rray:v1,I,ir.r:ia sz tiUria a: oTorrjfi a.ro
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nrild l.rc ln:.rair.::suumnaoug:Jrrru o (: rnrriqriru'hifie.::ou)

rfi o Ir o nr fi n r : r:J 6 uu rril a,: rfi uru r nrju
4lqYd a at I
o.: taunt:il o1:Bl11.t1qfirila?{o:rrfi {

otir"[rrirfroannriruflqrfiulu:suu'[r,{rtr ornarunr: 4.1 rirl#vr:ru'jr]n:.:aflr{dlu,f,rililru
, 'o

r jl a
g:Jtruufi 6o.rnr:qnrfln'r{t:dru?u 2 qa rfiorirhflarudrrrirurfluarudrrrirouuur:rfiua

ri r : s I u'f t u ri r u n r r d o 4.2.r -4.2.4 fi 1 drds n ru r d r a o.r rfl u r y u u fl n d o u ut o 1 r?

arrur:o1#Iil:un:ru Matpower :.2 riru':ur^,n16' s,rruriun0un1:6'rao{:eiludrenrir:6{tu
vglthrio9
rttilo qs cio"[il tfion?rild?u{ru doryatos:ruumndoufr{ + ;:Jrrru rurrder,rrrluasr6unlu

Rlnr{u?n fl

4. 3 n r : d I a o { n ? I il e1o { n r :1 f1 y,l rI r r o { pi1 #1 ?'l fl r

nv,ln. fu'*'ondl.rrulr{flrornnr:'lv,hlrr.huHa^flrr?iril:yrvrg'[vru (nv,fu.r.) rrayfinr:do

r,ruild{r.:iufi'unr:h,{flrun:fia?{ (nv,lu.) luu',0fifi uuno.,ndfiofinr:irdond.:{ruh,hflr

orn{r.rfinlv'h{rrurnrf;nrurn (vspp) Inrun:.: lrdu;,i;uaouou ny{q.z finr:irdovrd'.:.:ru

h,lflr orn nv'Iru. ttav vspp ud'rri.:,iruv{dsrrulrlrtrrhl{{l#lyl yrr.:arurirh{flru:.rq,r r?o
5uuil6tililtutt:nGI{/u:{d, ,',rorrud'ornr:ror{ldlyl Isrufiru^rnofiirnrirfiinnr:ldna'.:{ru
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lyh{rto.rnl#'lyl uaviernd'.:.:ru'lr,h{rfianrfilvh{r ru^rnofrr.:rnio.rfi6er#otreflmrf ur{:'ru
a a4o J; dU t9{ v a r q9 q vt rgl h, 

'
l rn e u rer o : yr n n n r m a o r fi 'l v'ht r a i rL r : o riu fi n ri r n r : t dr r d.:.r i u lv'l n r r nr

t r n n a n r : 1d{o ry o fi rTu fi n ri r l ilu fi rn o fru ri 6'u lu ln : r n r :i 6'u n r : s'lyl fi r (load

research project) nuo nr{ol r[rl#vr:rudrd'nuorynr:l#lv,htrro.:fil#lv,hJ:vmvrrir.rl fifi

grJrrurnr:t#'lr,furnnoirsti'u z d'nunry dlnrnd +.r r

-l-rrlufi t

{-uulfi z

-llm[[!uYl 3

,,rrd a

..)l(-uililfi 5

-.1-uulfi o

I 2 3 4 s 6 7 E 9 l0ll1213141516t7t8t9202l
r?a1(au.)

t

dnu ilsnr:l#lilr{rt or #1#1v1fr'.: z rl :vm yr

A

z2 z3 zq*'tililn1

t20

8,,*
E"
-E 80

=(E 
oo-r=-=

rL zl0

)(c-'c zo
o\

0

R1?I1r 4.ll

/
n{u

j
ilnfl'lilyt 4.1I ttdn{d'nuorvnr:l#'lyhtr tosfil#lv'hirrrcinsrrllU enu:1uayr6uo

( I ) I rjur u fi t rfl u g:Jur u n r : 1#n d'.r.r ru ly,hfl ril : v rn vr rh u o qio rf,o

121 grJul u fi z g rJ uu u n r : l#vr frq.r r u'lv,h{r:J : y rn yr fi Inr: r u rn rd n

(3 ) ; rJ u:lrl fi I ; il uu rL n i : 1 #vr d's { r u'[y,h{ rrJ : v m n fi r n r : r u r n n a'l.r

1+; ; r-h ru I fi + g il uu :L n r : 1{r^r d.r,r r u'[v,l fl r rJ : y rn m fi r n r : t u r rr ln qj

(5 ) IrJ uu u fi s g rJr rl I n r : ldn fi.r.r ru Iy{fi rrJ :y m m fi o nr: rn yr ls orit {

(6) grJ uur fi 6 g:Juu u n r : l#n d'.:.r ru'lr,hl rrJ : c m m dtu : rryn r :
(7) grluu u fi 7 grJ uu u n r: ldvr d'.r s r u'lv,l fl r:J : v rn, qrril,n'un r : rfl u er i

o r n g i u rlo 
ry a cIS n v,l q. z t o.: a t o fl o u usi a v rdu u u d r n rlo r nJ a.: usi a y rni o l fi fil#

'llhh raru:rofllv{oqi t'iludrsrt:rrfi a.+ Tno{l#llhlrurias:ruryfif,nunrvnr:l#h,htrii

rrnnsir{ri'u nr:rir{oryad'nuuvnr:l#lilrtrr{.r z grJuuu rrdrnor rdor{ru'rarnr:'lrnto,r

ri r d'.: lil r{ r fi n r r ru tj r u r n ru r n un v fi n r r ru'hi uil u o u t o.: do r,; o
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n r:r {d n.e rir o d r.: { r u ru frldlvt rt r;i ;u lvt o r nu fl o uil o.r d rn ri r o

d
1t nrlourjor

1,U-tO

(kvA)

tiruau{'l#1r{

(:1U)

I r.lrJ1Urn1 23004841e l0 2t

2 l.tu'lurofl 301-000070 50 133

3 fiLnura1 101-023491 100 76

4 1.ru]ural 027390 160 1s9

5 firJtural l0l-019315 250 86

6 fiutural l0l-003716 250 118

7 l.rulura1 l0l-011148 400 232

8 1.rurulnl 000049 500 226

n r : d r a o r l u a n d r n iu l#,d u r', 0,, 
^ 
r o c do': 1 d {o 

ry a n r : 1 #1 r,hfl r d tu fi n'l ifi a o r fi

llhfi d.:rir6'{nrirlflurirnr:ldlyh{rqrqnluria.:tro116orfiu (coincident demand) Inrul#6':

il:cnoun'lrldornr:1#1v,h{r n:vtrurirnr:l#lr,hhq.rqn}{nriou:Jarlu:vruyrndou erlu

drrri:usrrrrurnrrnv,firuruurlorrila{{rililiufifilu:sil:Jvrndou uav,firaocnr:ldb'lrflurruu

rirfirlllflrnrd (constant power load) 6o p : vI : rirn.rfi dualr',ro,,arwgiluuunr:,firaornr:

1#1Y,h{r1d 6'.rnrnfi +. t z

Ixarr:rudzlru.:daorfi

n:sorulmaa tjfi:ia nru

ru rnua v,i ru auil t1o uil a.r

toua tYan:surmndor
.i*

:ru 24 !? tlj.r

d o I s clg,Rtiln 4.12 n]:0]ao{ll,0un tilan tfl:euuyt9fIolj{
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6'eodr{nr:Eiraos ot daqaar tg.oo u. auucr^l#finr:ldlv{rtrilunar ts.oo u.

rvirriu 6,300 kw lu:vuufiurlourja.rdru?u r0 rnio{ fifi'n:?u 8,600 wn nrrTrrj:sRoun?rrr

do.:nr:ldlyh{r ldrrn 6runr: 4.2

d'r:J:ynounrrru6'o.:nr:'lylrtr : n:rrudornr:lr{rtrrq.:qnl n^fi'n]uanfind'r @.2)

I tn9/
ttvlufi'ltv tfi

6'::J:ynornrrrudo.:nr:'lylrtr : 6,300 kw 8,600 kvA : 0.7326

rirrir6'arj:ynorn:rrudosnr:'h,lflr'hJn:yorurj?ruiornr:riroluanl#rl1ornjar
o I r j ur, - j
!'11.t uluttn aern: 0't t9l r{an { n'l: 1.: yt 4.5

"', 
rlod 4.5 n r : n : y o ruiliru r ar n r : ii r o I u n n 1 #il rlo r r:J a.: 6 r il ri ru

rlr?ourla.r
ii

tnto.tYt

l,ula

(kvA)

frarJ:cnounr:dru

Inao

ilSurarnr:drslmoa

(MW)

I I,500 0.733 1.099

2 500 0.733 0.366

3 250 0.733 0.1 83

4 500 0.733 0.366

5 l,000 0.733 0.733

6 t,250 0.733 0.916

7 2,000 0.733 1.465

8 t00 0.733 0.073

9 I,000 0.733 0.733

t0 500 0.733 0.366

:?U 8,600 0.733 6.300
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ttnnt:r{d +.s rirnirrj?uiunr:iirulranrourrSorrilalrrsiayrn6o.r hJ,ilrao.:Iuan
i o 9ro h

tilo tsatu?ilnt: tilnrlo.rrird'.r'lr'htr iu dtsr?ar 19.00 u.

4.4 nlriirCIo.t:yuuiirrillu

nylq.z'ldrir:vuu cIs ruril:vqnril#.rrulunr:f,prrfirdorua:yuu'h,lflr lduri isllU

arurf.r :vrudrurj ll'22-33kv rvuurr:'rri', lrJouo'rfirsrof aoolnii o ,, uri.*rr4ndrnr:
o 9 I - o S 9 o I h r{ I - ^.rirdorya cIS ny{n.2 ruroraoq ln:rafr':ror:srudrnrjru'tyh{r rfiol#arrur:ndru'rornr:'lua

t o.: rir d.: lr,h{ r In oldhJ : r rn : u Matpower 3.2 \d ln ofi : r oo y 16 un ri.r d

UlffitM6

lrl

r rulr
mrf{rftiutqr)

htlnm;ri

iilnrilfr 4.13 ltu{oundt:durytfl:suulyhh n}Ia.2

nr: l#LJ :trfl tu Matpow er 3.2 rfi oriru rnrnr:'lraro.:tirdrlyhil rnjloonrfl u :
n{ru tral 6o nr:'itno.:doryaria (bus data) nr:drao.:do{nrril6i.tritu (generator data) rlaun1:
o j o9 j i,
6rao.:n.r (branch data) os"lfnlilfi 4.14 firfludoryn:yuu'tlh{r:vrrnuo.rfildrrttngrudoryo

rdt
GIS ny'Ia.2 rfl u6'rotiirlunt: dtao,::vuu

t*

14 r.r-na-ar
A zav ostr.
  2rv rna..t

A t6rvsubt
A kluln s!!r
  r8D.7.r

A rsor.r

a rroi2
  r.o,
  g.r-n.ri.
I or.

J t,rrGlrbil5.L.
.' . '1qe
./,i'16pne
,4/ffi'

J ?.._ll_binnrB
L]

J t.._r!_tsrJ.hk

.J.. t:::-0,:lr ....... ...i
j n5.rre

14 no.no,tc

J O-cDhrh.rhD

J D_ba.l.ayrt,

""fl[#o' / minor,is ->
y'r=rhu.ru-{rriior I ut!ilit(s0

f \ ur!!u
/ \ uhnnif

I

:
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dlu 185 A 0.51 klrr s0kvA

?t]u 120 42:70knt nrlourja.r
500kv.q-

nfrourjni
315kYA

fl1u 120 4236
nnri'[r,lvh

22.5 kY 0.55 MW
0.02MVAR

d'lu 185 SAC 3.lk 
'1

?hu 185 sAc 3.3 km

iql
Rl?tn 4.14 el?Oul.rrvuu1vhh I rrild{dtu

0 lnn rfl d 4. 14 0 s r# u'irriafi r rfl u riafi fi an rfi 'lv{fl rn-n#.: oqi fr afr zrfl u rTafi rfi n

,j a u j - j - j dt - ja 9 t a L, - j- ar
nlnnl:rilauuaunfrlu uflvt 3 udy] 4 rravudyr 6 riluuclYru1.ll]orrila{9r9r9r{oq d?uudYl 5 tlju

t)
udAvta/A
lrdytelgtn{nlillcrrno:1uln 300 kvAR ?1:o 0.3 MVAR

4.4.1 nt : ri'r a o.r,riory crrYo ria vi r n rirfi rfl u l n ri o t o.: g il n : rfly{ rt r tn^o tfi o u ri'u

nru{oryo cIS ourfluqerrioto.:qrJn:ai niu rryoffinru:nrnof Eln:arryof aisr#frnnou tflu

orj n : oifi si o o u n : u d ? u n r rJ r fi rn o i ua u u fl o uil a.r'lv,l fl r dr r fu ri r u lr a n rfl u o rJ n : nifi ri oA-.'---------'a- - q

rruuxuluriusyuu rfludu uonrrndfr.rfilnnJfitruxu^adlu fi6'o.r1#riarflulnoio:;r'jrr
,

druly{ zrfra qilfrnuorvrol:iafi + tfin6'1fi

4.4.r.r ru'nfi r n:fitflulfiaflfd uio rq Bus ovriruunl#rird.:1v'hflrt?r

uac rirfrr'lrh{r6uonfiv{ firirn.rfi rfioirn:rvr{nr:'[natorrird':1r,lfir u:.:rYufirTa nurfinnr:

n]duuurjarn'rudRlil:uru,firmilro n:fi,f,rao.rfarfluunri':ri1u 0vrflurt?iri.:riiufifir{rulu

lnlnrfifinr:n?uqufild'{'lr{fir (po*"rfactorcontrol mode) ci':uluqflu:uuuto{l nv'ln. ovrflu

nr:6raor{nfisr'[y'h{rrurnrf;nrurn firirrunnr:rirurird'.:h'h{rn?{oonn'rnI:.:llhh

4.4.t.2 ryfinfi z rfluriarn$orrirtu'n'llhlr (voltage contolbus) 16o PV Bus

rirmunl#rird'r'lyh{roir rrncrirur{rTu firiafirirn.rfi rfioitn:rv#nr:'[ualo{rird'r rir

rird.:ly'htrErronfir,l nyrfinnr:ril6uuuilarnrudnrfln1:riroh{rfion?ilnuu:{6'utin.rfi lu
t v ^ 

jj r r adt I:sru n?in. riaryunfrrtoueroogn:iltlu4r.rdn'lv{flrturnrf;nrutn 

q

4.4.1.3 ryfinfi r riadr.r6.r (reference bus) r5o (slack bus) rfluria firirnunl#

u:s6'u'lyh{rnsfi l#rn^oafi{e unanr:'lilaro{rird'.rlr,lflr1u:uuu lu:cuu ny{n. fluru6r*{firt

du m xt o r cr u r1 o u fi si o riu oo', fi\r,l 11',,iu u

HUill]ua.r

fil LnqrnEr
3O(] LVAR
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4.4.t.4 vfiqfi + rflu isolated uus fiqtuauffirrn^ouvfinfi r riruunl#tflu

urri.:drurird'{'ly,tflruil6irduuonnrfroornanrfi'lr,lflrtioo nf oldlun:finr:iiro'lvlto{#flfier

'lv,l rt r r u r n 16 n ru r n fi vi r s r u l u l u l n fi '[ri si o fiu n r :'llh{ r r d'n (islanding)

olnolnd +. t+ uraorirqorrioto.rqrJn:oilrdruuor:iarrnanrfi'lvhtrhJrJaru
o I tn9/ ia- 

" 
:

dlutrfiurute tn :suufrfrrTadruru 6 fd d'.rnrvrfi +.ts

ioo
R'ltrl,t 4.15 nl:nlilunudn'ln:vuugr?ou]{

l#aru n r : +.2 d r u r il fl r ri r frtJ : s n o u n ?ril do { n r : llhil \d o.qall r: r ri rfi 16'

'hJriru:ornr:l#'lv,ltosurlourJa.:usiarrnior fianrfilv,htrdrurirdrfr':'lilflr'[d o.os Mw

rirdr h{ rtrrt uonfi r,l 0.02 MVAR usilu : y uu { rr rirtrfin#sn rrj rfi rsr of 0.3 MVAR uao t drlu

:suufirird'{'[rlflrirronfiv,lrJ:vurnr o.rz MVAR 6nrflurir6'rr]:vnourird'.rlv'hil o.Bg7z

rirrunhlrrlourjaursiavrndoriirolrnn 44.37% to.:n^tin fifrarJ:vnourirdrlv,lrtr 1 o.Bg7z

rsrirlrt'ldnanr:6raornr:iirulronto.rrflornJn':rtsiavtn6o.r rTlsrr:xfi +.0

i ra I s qY e r

flr:rrfi 4.6 Hnnl:n:s01u1J:u16lrn1:0]u tilan tr'l:uuljgl?0u1{

rr?ourja.r
tl

lnlo.Q14

9a
?{nofi110ttila.t

(kvA)

fr:rJ:vnounr:

drulnasr

r.lSrurarnr:rirulmao

(Mw) (MVAR)

I 400 0.4437 0.177 0.087

2 250 0.4437 0.lll 0.055

3 315 0.4437 0.140 0.069

4 500 0.4437 0.222 0.109

5?lJ 1,465 0.4437 0.650 0.320
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drnanr:r{rurnrrjiurnrnr:iiruluanrosHflorrila.:rrsiasrnio.: fi'ldnrnflrr'r{r
;oe-ivt
fr +.0 rurdrao{{oryatia finoflruri Pd uas qa drnful#rillrJ:rrniu Matpower 3.2 16'd'.r,.
etl:]{fi 4.7

j 9 v io I dflr:l{fr l.z doryafla froraolrrderair nrrugilrruuto{ Matpower 3.2

ornn r:1{d 4.7 rrdfl {{oruaf6I fi 6rao{rrdara5 o rsr#u'irrTafi r tirrunyfinrTa
vt-idt"-iorazal-ia

slack :id ri:uriafi s tilu nr : 6 ra o q riafi fi n r:J r6rsr o i6nrTr uay:iafi o rnn n innl: :?il hr a er

tolr.rrl0rr:Ja{1u1et 315 kVA ril soo wa
4.4.2 nr:{i1ao{rToUaunci.rdrs uuri.:rirorflul6'#.:anrfi'lv,lflr tnio.:rirru'n'lv,lrtr

r.:t:iirulrl rio frr.rfrnllhlrturnrSnrlrn qild'nuflvto{ru?rririiru{raorld+ vfin 6"rfi1d

nrirrnrrrde 0rn:yuudrurirulunrn fi q.ruosulu'jrfirrrcisriruo$firia t frnuorsrnrri.:rirurflu

anrfilv,h{r draoqrflufayfinfi : d'rnr:r.:fi a.z nodlrifi z

j I t , io 9 d r

911:1.111 4.8 i,OUattHa{01U mtlao{tt02td:t nlruIilttuulo{ Matpower 3.2

bus Pg Qg Qmax Qmin Vg mBase stafus Pmax Pmin

1 8 4 4 -4 1.05 100 1 l0 0

0rnnr: r{d 4.8 uan.:}{r#u'jrfi aorfi lv,hfi oqji4:ia r fi rirfr':l?,htr n?r uav

rirfi.rlr{rtrEuonfirliiruoonrirdu 8 Mw ua& 4 MVAR nrildrdr rourrerfll:rirodrdrlyhtri

bus_i type Pd Qd Gs Bs area Vm Va baseKV zone Vmax Vmin

I J 0.000 0.000 0 0 I 1.02 0 22 I 1.05 0.95

2 I 0.000 0.000 0 0 I 1.02 0 22 I 1.05 0.95

3 I 0.177 0.087 0 0 I 1.02 0 22 I 1.05 0.eq

4 I 0.1I I 0.055 0 0 I 1.02 0 22 I 1.05 0.95

5 I 0.000 -0.300 0 0 I 1.02 0 22 I 1.05 0.95

6 I 0.362 0.1 78 0 0 I 1.02 0 22 I 1.05 0.95

uonfir,loqj:vudx -+ MVAR 6r + vven u:':6'u'h,htrfirianmqrl{fi r.os pu rird'.r1r,hilrgru
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100 MVA dCIlust o.tdorfilv,h{r dnruv r 6oqnl#.rru (dorus o hildld.rru) unvtolrtn
n r : ri r uri r dr lvh{ r r?.: oqj : v ri r.: o fi .r r o rurw

l.l.l nr:rirao.rdoryad.r rfluq:Jn:nin{ruoiotruuoun:rutiu:suu 'ldrrri arolv,h{r

S ln a arryof aisr dd'ernouriru rirfi rfl u l n riot orqrln: ailv'htr rfi orfi uufiug rudorya crs 0 &

4 r I I r la / ds / a lo dt t JA,tUu!nnoflo{Qiln:R{ tru tcuo:flertu:fl[noi 5 [n:arryoi ain"in'nnou riJuoiln:aifrsioqq

or1 n: rudo.r1# z rialu nr:rfi orusi o

i di o i , I q9, 6 a AolnRl?Ivl 4.4 iln.:0lu?u 5 n{ ttflacn{ l,rflt:lutno:01nn1:'t{yt 4.4 ruon]:

rni uru {ory o na.: rfl u'hJ 6',r fl I : r { fi 4.9

i ,r h ,erl
9r ril.ril 4.9,i, 0 U a 6yru h,hl r tirr iunr : 6 r a ol fi cq

fiil1UtA1

R{

Ata
nlflIOUn0n{

vl
xouan{

N?TJUI?

(km)

rr:rfirsroCorslr,hh

Ud Ufl r (Ohm/km) x (Ohm/km)

I I 2 arulv{fir 185 sAC 3.30 0.210660 0.298586

2 2 3 aroh,hh 185 Prc 3.10 0.210658 0.4t4406

3 3 4 arob,'lrtr tss a 0.51 0. I 7635 I 0.409092

4 4 5 arolv'htr rzo e 2.70 0.266855 0.433335

5 5 6 erulv,htr tzo a 2.76 0.266855 0.433335

oYj--o'aa?tAs
u11 orya tlnnl:1.: yt 4.9 u lntu?flIfl 'ln toilllttftu cuttn avn{ lnuU tn?1il ut?

aro'[r,'lr{r qar6'urirnr:tfirnofaroh^htr ur:drodrdrufiunudgru 4.84 Joriru (22kv 100

MVA) nvld{oryafit Ino{oryodo;ita rflunr:6rao.:niufluaruh,h{r usiuonrnfiotrndfi.:
o A 4 r lv a d j rurYtxt:n'i1ao.rfr.:riluqrln:nifrnsrou u?otiluro?orilfrrr:16'ulv'lflr (automatic voltage

regulator)'16' 6'lgrr:r.:fi a. t o

o ! o r r o A dr 2( jd
n'l: 014 0{1,oryaU d n1: 01AO{ttiln.: n'lU ttaUnls i1A0{n{ tilUflUglut4il

o q ,a lv , r I
n?trudtriflflo.rfiitn:rcl.t0et?.ilrruunt:0tu'[rl rvr:rydosl#1unr:aflrl:yuufiovrirrurirn:isriqs$

A.-Y-^s - I a v o i o yy 'fr.:6o.:ilnr:o:?0doufi?1iln2'luQndo{xo{:urun5{flu:yuu0tao.: ru-.olri{o{afi1d
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j rl .l io e den:r{fr n.tO doryofr.: fr,ilroo.rrrd?rdi0 ntugilrruuroc Matpower 3.2

Ibus tbus r (pu) X (pu) b rateA rateB rateC ratio angle status

1 2 0.1436 0.2036 0 14.06 7.03 0 0 0 I

2 3 0.1349 0.2654 0 14.57 7.285 0 0 0 I

J 4 0.0186 0.0431 0 17.83 8.915 0 0 0 1

4 5 0.1489 0.2417 0 13.37 6.685 0 0 0 I

5 6 0.1s22 0.2471 0 13.37 6.685 0 0 0 I
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YI

AIVn{:cfi?1{ufl r

(pu)

x

(pu)

Inao 6'ar6urJrvq

(MVAr)UCI Ud (Mw) (MVAr)

I I 4 0.075 0.1 00 2 1.6

1 4 5 0.08 0.1l0 3 1.5 l.l

3 4 6 0.09 0.1 80 2 0.8 t.2

4 6 7 0.04 0.040 1.5 1.2

5 2 8 0.1 I 0.1l0 4 2.7

6 8 9 0.08 0.1l0 5 3 t.2

7 8 l0 0.1 I 0.1 l0 I 0.9

8 9 ll 0.1I 0.1l0 0.6 0.1 0.6

9 9 t2 0.08 0.1l0 4.5 2 3.7

l0 3 l3 0.1I 0.1 l0 I 0.9

ll 13 t4 0.09 0.1 20 I 0.7 1.8

l2 l3 l5 0.08 0.1l0 I 0.9

13 t5 l6 0.04 0.040 2.1 I 1.8

14 5 ll 0.04 0.040

15 l0 t4 0.04 0.040

l6 7 l6 0.09 0.120
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ritrunfir:ru'ir.rria s ri'urTa q rfluonrflnr.:o:riru6'u flurronrflrrr.:o:rofi t 'hJqqq

drrtrr?r unv'hj{r.rudr r.ranr:duuronrflor:.,orord r rflu'[rj6'{nr:rrfi s.: dronrfln?.:0:qqq

tvuvdrqi
:314'rl{ud 8 nuud to rfluorrrfln?{0:firfiurval firirdr'lr'lflrarurfiulu:ylJU 0.428 Mwq qu

ieqi'gr]:t{n 53 flnnr:nurrlarilo?.:0:qnyr I ro{:curyrfidou 3 rnro{rilru 1 ?.::ou 16 ud

:OUYI
dud,il"root PL

(Mw)

vmtr

(kv)

v.mln

(kv)

Pr

(Mw)

P2

(Mw)

P3

(Mw)

P
max

(Mw)IJfl UCI

I 8 9 0.6803287 1.000 0.956 16.93 5.5 8 6.87 t 6.93

2 8 10 0.4282443 t.000 0.978 10.72 il35 7.05 I1.35

3 l0 l4 0.4438242 1.000 0.976 t0.76 t2.t5 6.23 t2.r5

g4jqiArqevY^94
nur1ooriln'r{0:onm 2 rilfi?{r:Yrn{:vr.r?'r{rud 8 nuud 10 rra?r:unurlofrrilaqaq

'r.rr: 'hidrrrrh uav'hJdr.rnfiwrnfi.rfio{finfi'uria q td'Ha6'{sr1:l{fi s.4 1nrfln?{nr:vfl'ir{
vovdrdi

ria s riufa t t rfluqnrfln?{r:firilurvaru fididllr,h{rqqrfiulu:vuu 0.466 Mw
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(kv)

Pr

(Mw)

P2

(Mw)

P3

(Mw)

P
max

(MW)Ufr UCI

I 8 9 0.6903046 1.000 0.956 t't.22 4.03 8. l4 17.22

.,
9 ll 0.4663247 1.000 0.972 8.6s 13.82 6.7 13.82

J 5 ll 0.4837694 1.000 0.97 | 8.12 14.44 6.6r 14.44

jy' tt
srl:'rrryt 5.5 ,{nnt:frul.nontflq?{0:onfi 3 To.tiyuuyrnryou 3 rtrd{iitu I ?{:ou to uaqq

:OUYI
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(Mw)

vmlx

(kv)

v.mtn

(kv)

Pr

(Mw)

P2

(Mw)

P3

(Mw)

Pmlx

(Mw)Ud UCI

I 7 l6 0.466t267 1.000 0.972 9.19 13.82 6.16 13.82

2 l5 l6 0.4928323 L000 0.972 I1.35 t3.82 4.03 13.82

3 6 7 0.4792915 L000 0.972 7.66 13.82 7.7 13.82
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en:l{d 6.2 n'fi dulr,r 0a rfl fl ?{ 0 : : su uyr er 6yo1.J A rru u'hiuu: ?ilIfl arl

tou

1l

PL

(Mw)

vmax

(kv)

v.mtn

(kv)

Pr

(Mw)

P,,

(Mw)

Pmlt

(Mw)

I 0.01 I 047 r.050 1.037 1.330 0.7058 1.330

2 0.011512 1.050 1.039 1.794 0.2420 1.794

3 0.01 1037 r.050 1.037 1.329 0.7058 1.329

4 0.01r 163 1.050 1.037 1.317 0.7187 r.317

9q'ogt'nlnnl:nuil1lnrila?{n: nlual:'1{fi 6.2 fl u'i]lnrfl n'ls t:lu: 0rnt: duH rfi t rrnvqq

rr@sve;{roadvv
3 otj:vl-t?'l{urYHillutnl l9 fluudilillurn{ 20 9r.lfl'lv'lYt 6.4 cr{ou luut[?0ltftu?nununl:{{
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et l u dr n t r 5. 1 : v u u 6'0 { n t i 0 n tfl fl ?{ 0 : 2 q n ru^o ri r n r : du r rsr ru riu sr o u d'l n r n fi
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n{YlnJo

?{to:
P,,

(Mw)

vmtr

(kv)

v.mln

(kv)

Pr

(Mw)

P,,

(Mw)

P*"*

(Mw)Ud UCI

I l9 36 0.r5041 1.050 0.980 ,ro l.t9 2.29

2 l8 l9 0. r 7701 1.050 0.954 2.29 t.22 2.29

., l5 36 0. I 5084 1.050 0.980 2.29 l.l9 2.29

t l nn'r 5 r{rd o.: riru du u r Q n ril n ?{ 0 : orn nr : rfl n ?{ 0 r fi fi { : yfi dr.r ria t q fi'u fafi :oa

Y at tt t9, Y I al , t4 19 q r q
0'lnn1:nuHlnntil9t?{n: tilfl1{?lul tlasnufil0atu9r?{1:uou tlj,i,].t?tCI{y{u?109[1J9]?{0::0uqqq

fi r r4r}irird'.r'lr,htrarurfiolu:vuu{rrrirunrfiorloofian unyrlnflr:er:?0dou{odrti'nriru{u q

,
vrn{ofr'{drurr:{6'u rravdrunl:irnr:v}.raaro{dlulv{flr uasanrfildflr fi.::yil'ir':ria ts
--AadriurTafi :o 6.:rilu rnrfl nr.: o: rnrr: naq

tnrfl naw:fi z drrfi unr:rfi or{ r}?:srurfl ur:rdua p{anr:durrrfl u6.rsrr:1{fi 6.4e

ie4.iflrrr{fr 6.4 nr:durrqnrfln?{r:fi z ro.l:suumnrroilIilrruu B

:OU
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n{mrilo

?.105
PL

(Mw)

v
max

(kv)

V.tt

(kv)

Pr

(Mw)

P,,

(Mw)

Pmlt

(Mw)Uf, UCI

I 43 44 0.l72lt 1.072 0.966 2.29 1.21 2.29

2 44 45 0.17421 1.076 0.964 2.35 l.l6 2.35

3 42 43 0.17186 1.072 0.966 2.28 1.22 2.28

4 4t 42 0.17072 1.068 0.968 2.24 1.26 2.24

5 40 4l 0. I 7036 1.067 0.968 2.22 1.28 2.22

6 39 40 0.17024 t.067 0.968 2.22 1.28 2.22

7 38 39 0.16964 1.063 0.970 2.17 1.33 2.17

8 )t 38 0.t6952 1.062 0.970 2.t6 1.34 2.16

9 2l 37 0.16914 1.058 0.972 2.10 1.40 2.10

r0 2t 22
I I o a o c , e , d o I rdtufrlruunl:ry{:]s7n t}.r ud 23 0.: ud 36 tuxtr:.:ou

ll 20 2t 0.235t4 t.074 0.966 1.72 1.84 1.84
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rird.rllh{rqry,fio,n'rdu qnrilnrm::er'ir{fd 2l riu rz lu:oufi I d.rrfluqnrflna.rr:fi
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rl4ulsdu 0rnnr:t{fr 6.3 rrounr:'xfi o.+ rv'[6'1nrrfln?{!:uo.r:cuu 2 rrrri'riiru I ?{l:ou

gl:?odou{odrrYotornr:fin;rJrruunr:riru'lr'l rsuufirr:{d'il 0.972 pu - 1.058 pu

'hir^irurnarq{nunrurr:srTulv,htr 6'.:nrvrfi o.s rfiorrrnlu:vuu{rfirirufinr:cr^erri{nrrJr6rnofq
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ivrorfrvrurinriufitri"triyror:orrn*rnr:6ru1nn^or6'.rnr:Jrfirnof nr:drrfiun1:ro{ ny'lq.z osrir
t 9 q Y , i- a a Y a I t a / r h I

9l 0,il o u n t?t ?t u ?u{ 1u vt : u r{ n T0 u il n 1 : 0t 1 B'l u t n n n n { n ]il lcrtn o : n o lil
{q

-1tuy1flu2.1561o9

-fl4{n1:fiufi1

I 4 7 I 0 I 3 I 6 I 92225 283 I 3437 40 43 46 49 52 55 58 6t 6467 7 0737 67 9 8285

nilruratrla

nrfl d o.s rr: r6'u'h,ht rr o r : v:tuyrer dou : ilrruu B{
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1.06

1.04

a 1.02
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6.3 nr:fiuHrQorrjo?.ro::vuuYroflou?ljlruu C (1 uma{oru 1 ?.uou)qs

:suuyrerdoulilrruu c finr:'lraro.rdid'rl?'hlrriounr:fing:-lrrrunr:riro1r,lluri
-ln{a1:1{Yr 6.5

ih
enfl {n 6.5 nr: tr ar orrirfr.r'lTh{r riou 6'nln: r air.r :vuufl ndou:ilttuu c

sOUYI

fl{Ytttjo?ito: PL

(Mw)

vmat

(kv)

v.mtn

(kv)

Pr

(Mw)

P
max

(Mw)UCI UCI

I 7 t2 0.0797347 1.05 1.013 3.86 3.86

q19)otiat-f,vvogat
ila{ln1:flod51.1d]unlfiu1ut?rurgllJ:s?1?1{u6fYr 7 nuud 12 mln'l:nuH109rtlj9tq

tY

:r o : d rm ru r s dx en u du n ou 6'r n t { fi s.z lu u vr fi s'[6'r.ra n r : du m r 6'r n r : rrfi o. o

irqsyen:'r{ii 6.6 r.ra n r : Fiu fi 1 0n rfl o ?{ 0 : I o{ln : { GY: r{: s uumorTou:iluull Cq{

:OU

1l

nitfltrjo

?ils:
PL

(MW)

vmtr

(kv)

v.mm

(kv)

Pr

(Mw)

Pmlx

(Mw)ucx UCT

I 5 8 0.0663866 1.050 1.021 3.86 3.86

2 4 5 0.0663866 1.050 1.021 3.86 3.86

3 4 6 0.fi27410 t.050 r.003 3.91 3.91

4 8 l0 0.0643778 1.050 1.020 3.86 3.86

5 t0 lt 0.0646149 1.050 1.020 3.86 3.86

0lnflr:r.:d o.o os'ldonrilsr?{o:lu:ounr:rilu'rarfi + rflurnrflne.rr:firurrs6ruqt

n:?0doudo{rti'ncJoqnr:fln::Jurrnr:iiru'lylnu'irodnruldrtou'ltfirirfiun uaudrt#rri:u
d'r,ot*

qiurfiuona.:ntn 0.0797347 Mw rilu 0.0643778 Mw nnrflu 19.26%6lsrr:rsfi o.z

Q n ril n ? { 0 : fi du m r 1 d rfl u q n rfl n':.: o : fr ri r 1 #d r d.r 1 v,hil qq rfi o lu : v u u n r do rlo u
i oo9 d q to I q j j
ilqn rrneyrl tl.r:yuuurr:.t9ru0u tulnilcl/llJtgt:$lu n{nlilyt 6.6 rrayn'lTlyt 6.7
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dnrrr{n 6.7 p{a n 1 : ri ru ?il y{ fi.: { I u qiu rau : e u u yt el d o u I il I ru u C

nt:

9ntilunlt
tt

ttfio{otu
PL

(Mw)

U<
?lo'l{1ud6r,tflu

(kwh/Y)

I
ilon1

(u1il/fl)

nou Pl 0.07973 688,907.81 2,066,723.42

ila.t Pr 0.06438 556,224.t9 1,668,672.58

flaflt.t Pl -0.01 536 -t32,683.62 -398,050.85

t t nfl r : 1.: d 6. 7 n r : 6'n ; il r ru u n r : ii l u Tv{ lr ri a n n d'l.r ru qqrfi o a r'ld 398,050. 8s u t yt
a,

rioij Inuriruliltl'I'lritflii'l'rruflqrfio firii load factor rvirfiu 0.95926 u6l& loss factor ryir6'uqU

- -- - i 4 s o , o J t t- r r 9 o r0.93191 rfrotfruufilriua.rmurirfin6'.:qrJn:nifrnsrou rrouritriodil{:suuitr.rrirulnrid:u

aru'lr,ltutn 50 sr:.uu. flu^Fr sAC :vuvvn{lj:yuror 3 nru. rflurQu 304,330 urm lras t,glo,tgg
odgrv;,

ulm alunlnu 0ynufllnunl5o.rytuyt 5.71 iJqa

dRrfln 6.6

0.1
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(q 
o.oe

=:
E:a

E
== o.o8
)tg

tr,'fiurararn.rfirfln:ro:

ri r ii'.r ly{ fl r oq, rfi u t o r : v u u yr er d o u : rJ uu u cq u - -{,-----

io en,q
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dojtduuouYrdago - a
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-B
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JG

1.06

1.05

L04

r.03

1.02

l.0l

I

0.99

dlmlUetuu?.:5ou

ql

-fi4{nl:nufi'lry

- 
n0unt:fiu141

3 4 5 6 7 8 9 l0 ll l2

v
ilu1tjtaxufr

tdoanrrirtlqcyrdolu:vrrlr,lfir rfiodrrfiunr:durrnrru,iuruud'uoly{fi 5.1 luuvrfi sgo

nrild 6.7 rr:{d'ulrlrtrro.r:suumadou:ilrruu c

6.4 nr:rYufl rqorfl o?{or:yuunnflougiluilu D (3 ufi Gi{dru lrifi r.r:ouy

riounr:6'n;ilturrnr:iiro'lv'llnunr:dunrqnrflnrxo:qnluri :srLrfinr:tluar0{

ri r d.r lyht 16'r er 1: r.: d 6. 8

ihor:l.rii 6.8 nt:'[Hnrolrira',:lv,lflr rioufi'n]n:.:flit{:euilytndou:ilrrllU D

:OU

ll

dudri,"ruo, PL v
MII

V-lo Pr P,, P,, PmaI

UA Ud (Mw) (kv) (kv) (Mw) (Mw) (Mw) (M!\)

I

70 7t
0.3152612 1.05 0.976 5.03 4.19 4.12 5.03

82 83

rfi o rfi n n r : nJ d u u r uJ o.: x o { l H n o 6.1 1 dfi n r : fi r r : su r du fi r ! n ril n : r o : r tri.: 1 m rjq

hY I v i
tnr{a n'l:nufi 19t.19t1:l.lyt 6.9 - 6. I 0
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flrrl{il 6.9 nrsrlufi rqnrilfl?.lo:qnfi r In:.ralx:vuuyrnaou;:Jrruu n

:OU

YI

n{ilnjo

?{$5
PL

(Mw)

v
max

(kv)

v.mtn

(kv)

Pr

(Mw)

Pro

(Mw)

P,,

(Mw)

P
max

(Mw)Ufl UCI

I 67 68 0.330977 1.05 0.991 4.2s 5.21 3.87 5.21

2 66 67 0.33 l 332 r 1.05 0.99 r 4.25 5.22 3.87 5.22

3 68 69 0.284941 1.05 I .010 4.96 4.75 3.59 4.96

4 69 70 0.2818239 1.05 t.0t0 5.16 4.45 3.7 5.16

5 70 7t 0.2831009 1.05 1.007 5.33 4.t9 3.8 5.33

lrnnr:r.:d 6.9 qnrfln?.rn:riruduoqj:vn'jr.rria oz riu:iafi os rfiolirrfrunl:o.it

:oufi s rnru'itrirdr'lyhilrqqrfiolu:suu,ilrrrirorra'or?oufiqn il :oufi + fir:cwir{ fia ag

fiiriafi zo 6.rrfl u1n,fl 
"ro 

o, qr,,rn

^^.=^:^^-^i..^-q^.-<i^q-ry- -. 4 q A e s ar iA , e
lnrufi ?{ 0 : 14 610 { yl ]ril 0 t ?t : y u u nJ u r: rn u a r: uct u [n uril n :{ o : yt n r : y r ix ila

oq ri'ufafi zo'l{ nanr:duurtnrflorl{0:lnd z rfluhJ6'.:sr1:1{d 6.10q{

jrqjse
nr:r{ti 6.10 r'{ant:6uurqnrilcr xo: 1nfr z rot In:lafrc:suuytetaou;ilrrlu o

:OU

tl

n{ntilo

?ilo:
PL

(Mw)

vmat

(kv)

v.mtn

(kv)

Pr

(Mw)

Pro

(Mw)

P,,

(MW)

Pmlr

(Mw)UCT UCT

I 83 84 0.3129020 r.05 0.98 4.85 4.45 4.04 4.85

2 82 83 0.3194522 1.05 0.976 4.77 4.45 4.12 4.77

3 84 85 0.2906564 1.05 0.995 5.27 4.45 3.59 5.27

4 85 86 0.2881879 1.05 l.0l I 5.74 4.45 3.12 5.74

5 86 87 0.3t07640 r.05 0.992 6.27 4.45 2.63 6.27

ilnnr:r':d 6.10 nr:duilrdruru 5:ou rnrflnarr::srdr.rfia gs fiu ao lu:ol
fi a rflu1nrf, n?{r:drfi ur&du

Ur n H a n r : du H l en rJ en : r { fi o. g,,u r r r r r * d 6. r 0 rljo sr : : o ao u {o d r tier r o { n r :
f,nr ; :J * u r n r : ii r r'[v'hu'i r o qj n r u l dr.ri o u'h fi ri r r u n d',: n r n fi o. s d'.: d



uw tflu 0.2881879 uw fiotflu B.ss%unvu:rd'udrqnlu:vrLu,firdurrn 0.976 pu rflu r.or r
-ipu 91.191'llltlYl 6.11

-1gls1fluait:ou

-na'lnr:duur

-riounr:dumr

r.06

1.05

85

t) :yurfirr:s6'u t.ot I pu - 1.050 pu rirurnnrvfqornrn

z) r u r n ri rd'.r'[r'hn r o?.r a.: cn fi 'ln a ri r u ar u lv,hil 6o 5. 74 Mw

:) r1 nrialu rrrr,il',n ri', o tar, f ,
4) rrn v 0 rn n r : {'n g :J rru u n r : iir u'lll tn ri ri r h?n rj ruqq rfi oa n n { 0 rn o s 152612

l 5 9 t3 172125293337 4t 4s49 53 5761 65 6973778t 85 8993 97

nururatria

rdu'[r,hlrro{:suuyrerdou: iluuil D

av 1.02

E
=,F
)G tot
t/r

I

d
Rrvrn 6.8 rr:

0 1 n n r :'r { fi 6. l l n r : 6'rr g rJ uu u n r : ii i u h,{ l n ri ri r 1 #r r ii'.r.: ru g ty rfi u n n a { 1 3 2,s 80
r r dts o drrirurioTl Inudrutnrrrrirnfic{ruarytfiu firir toaa factor ryirti':-t o.7t07o rr0& loss factor

te4a----..jdsalrtu
tvirilu 0.56678 tiluriu 397,741uryr ru^orfiuuriunr:a.:uufrnn'.:qrJn:oi6'nsrou z qn rfluriu

608,660 rrvr {rurirfi'unt:a{rlun1olu z fl
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n1:r{d 6.1r ruanr:riruranryd'rrruaarrfiu :&uuvrndou:iltrur p{u {

nt:

flttuun-lt
ttfia{o1u

P,-
u<

?IA{{rilCroJrfluCU

Iilaflt

(Mw) (kwh/Y) (uTnriJ)

fl0u

Pl 0.09483 464,364 I,393,091

P*u 0.08409 4fi,773 t,235,319

Pee 0. r 3635 667,682 2,003,046

:?U 0.31526 I ,543,81 9 4,631,4s6

?{a{

Pr 0.1044235 5 r 1,356 l,534,069

Prn 0.1319t t8 645,965 1,937,895

Pee 0.0518521 253,9t"1 7 6t,7 51

:1U 0.288 l9 1,4t1,238 4,233,714

f{ant.:

Pr 0.00960 46,993 140,978

Pro 0.04782 234,192 702,576

P,, -0.08449 -413,765 -1,241,295

:?u -0.02707 -132,580 -397,74t
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en:r'rd n.r rrirufi ldriu{oruofir

:tuactouo nrirsffl#

Pd MW

Qd MVAr

Gs MW

Bs MVAr

Vm p.r. d vu*" trirrir zz tv
Va o.tf,l

baseKV kv

Vmax
i ,-

p.u. Yl Vbase tnlnU 22 kV

Vmin p.u. Yl Vbase tlllRU 22 kV

:tuaclou9r nriasiil#

Pg MW

Qg MVAr

Qmax MW

Qmin MVAr

Vg
.J ,-

p.u. Yl Vbase tillnu 22 kV

mBase MVA

Pmax
i ,-

p.u. Yl MVAbase t7llflU 100

Pmin p.r. d uveuase r?irriu loo

ttuartouo mriaufl#

r p.u. fi uvetase rvirtir 100 uac vbase ryirfii zz tv
x

i ,-
p.u. fi uvauase ryir6'r 100 uay vuase rvirtiu zz tv
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n.z dorya:vuuyrerflougrJuuu I 1z uncisiirs \rifia.r:ou)

n.n {orya:ia:uulrmndou grJrrlu e
d

9nt1{n

bus_i type Pd Qd Gs Bs area Vm Va baseKV zone Vmax Vmin

I 3 0.0000 0.0000 0 0 I I 0 22 1 1.05 0.95

2 I 0.0724 0.0351 0 0 I I 0 22 I 1.05 0.95

3 I 0.0078 0.0038 0 0 I I 0 22 I 1.05 0.95

4 I 0.0078 0.0038 0 0 I I 0 22 I 1.05 0.95

5 I 0.0388 0.0188 0 0 I I 0 22 I 1.05 0.95

6 I 0.0259 0.0125 0 0 I I 0 22 I 1.05 0.95

7 I 0.3853 0. l 866 0 0 I I 0 22 I 1.05 0.95

8 I 0.0259 0.0125 0 0 I I 0 22 I 1.05 0.95

9 I 0.0207 0.0100 0 0 I I 0 22 I 1.05 0.95

t0 I 0.0259 0.0125 0 0 I I 0 22 I l.05 0.95

1i I 0.0336 0.0163 0 0 I I 0 22 I 1.05 0.95

t2 I 0.0259 0.0125 0 0 I I 0 22 I 1.05 0.95

l3 I 0.0724 0.035 r 0 0 I I 0 22 I 1.05 0.95

t4 I 0.0078 0.0038 0 0 1 I 0 22 I 1.05 0.95

l5 I 0.s327 0.2580 0 0 I I 0 22 I 1.05 0.95

t6 I 0.0052 0.0025 0 0 I I 0 22 I 1.05 0.95

l7 I 0.0078 0.0038 0 0 I I 0 22 I 1.05 0.95

l8 I 0.0155 0.0075 0 0 I I 0 22 I 1.05 0.95

l9 I 0.0155 0.0075 0 0 I I 0 22 I 1.05 0.95

20 I 0.3155 0.1 528 0 0 I I 0 22 I 1.05 0.95

21 I 0.0r8I 0.0088 0 0 I I 0 22 I 1.05 0.95

22 I 0.0026 0.0013 0 0 I I 0 22 I 1.05 0.95

23 I 0.0078 0.0038 0 0 I I 0 22 I 1.05 0.95

24 I 0.0078 0.0038 0 0 I I 0 22 I 1.05 0.95
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4gntt.lil n.4 doryaria:vulvrnaorgrJrruu a (sio)

49)rrnr:t,qii n.5 douarruriliiio:suumrraou:ilrruu Aq -a

icrA
fl r:'r{fr n.o {oUnfr{:uuuytetdou:ilrrilu A

bus_i type Pd Qd Gs Bs area Vm Va baseKV zone Vmax Vmin

25 I 0. I 603 0.0777 0 0 I I 0 22 I 1.05 0.95

26 I 0.0129 0.0063 0 0 I I 0 22 l 1.05 0.95

27 I 0.0078 0.0038 0 0 I I 0 22 I 1.05 0.95

28 I 0.0129 0.0063 0 0 I I 0 22 I 1.05 0.95

29 I 0.0078 0.0038 0 0 I 1 0 22 I 1.05 0.95

30 I 0.0259 0.0125 0 0 I I 0 22 I 1.05 0.95

3l I 0.0259 0.0125 0 0 I I 0 22 I 1.05 0.95

.t2 I 0.0000 0.0000 0 0 I I 0 22 I L0s 0.95

33 I 0.0414 0.0200 0 0 I I 0 22 I 1.05 0.95

34 I 0.0647 0.0313 0 0 I I 0 22 I 1.05 0.95

35 4 0.0000 0.0000 0 0 I 1 0 22 I 1.05 0.95

bus Pg Qe Qmax Qmin Vg mBase status Pmax Pmin

I 40 18.6 25 -25 1.05 100 I 50 -50

35 20 9.3 t2.s -12.5 1.05 100 I 25 -25

Ibus tbus r x b rateA rateB rateC ratio angle status

I 2 0.087273 0. I I 8698 0 t4 0 0 0 0 I

2 3 0.023492 0.03 1963 0 l4 0 0 0 0 I

J 4 0.028347 0.038s54 0 14 0 0 0 0 I

4 5 0.034318 0.046674 0 l4 0 0 0 0 I

5 6 0.00671 5 0.009 t 32 0 l4 0 0 0 0 I

6 7 0.035434 0.048182 0 l4 0 0 0 0 I

7 8 0.031694 0.04312 0 t4 0 0 0 0 I

8 9 0.0t4917 0.020289 0 t4 0 0 0 0 I

9 10 0.027231 0.037025 0 l4 0 0 0 0 I
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drAerlrr{ti n.o {o:,t0fr{:suuytetdou;ilrruu a (sio)

fbus tbus r x b rateA rateB rateC ratio angle status

t0 ll 0.014855 0.019442 0 t2 0 0 0 0 I

II t2 0.008802 0.011529 0 t2 0 0 0 0 I

t2 l3 0.033574 0.043946 0 t2 0 0 0 0 I

l3 l4 0.052293 0.06845 0 t2 0 0 0 0 I

t4 l5 0.012107 0.015847 0 t2 0 0 0 0 I

l5 l6 0.0842 r 5 0.110227 0 t2 0 0 0 0 I

t6 l7 0.035785 0.046818 0 l2 0 0 0 0 I

l7 l8 0.04624 0.060517 0 t2 0 0 0 0 I

l8 t9 0.06440r 0.084298 0 t2 0 0 0 0 1

t9 20 0.063306 0.082851 0 t2 0 0 0 0 0

20 2t 0.193223 0.252872 0 l2 0 0 0 0 I

2l 22 0.01157 0.015124 0 t2 0 0 0 0 1

22 23 0.148636 0.194525 0 l2 0 0 0 0 I

23 24 0.066054 0.086446 0 l2 0 0 0 0 I

24 25 0.031921 0.041777 0 t2 0 0 0 0 I

25 26 0.03469 0.045393 0 t2 0 0 0 0 I

26 27 0.089174 0.r 16715 0 t2 0 0 0 0 I

27 28 0.t54t32 0.201715 0 12 0 0 0 0 I

28 29 0.037975 0.0497t1 0 t2 0 0 0 0 I

29 30 0.04845 0.063388 0 t2 0 0 0 0 I

30 3l 0.126612 0.r65702 0 t2 0 0 0 0 I

3l 32 0.197624 0.258636 0 12 0 0 0 0 I

32 33 0.082u5 0. I I 159r 0 t4 0 0 0 0 I

JJ 34 0.05 1095 0.069483 0 t4 0 0 0 0 I

34 35 0.058926 0.080145 0 t4 0 0 0 0 I
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n.r {oryo:vuunnflougiluuu n (z ufici{dru I ?{:ou)

n.z dorLnria:euufl erfl or:ilrruu g
{q

.t
st't:t{Yt

bus i type Pd Qd Gs Bs area Vm Va baseKV zone Vmax Vmin

I 3 0.0000 0.0000 0 0 I t.o2 0 22 I 1.05 0.95

2 I 0.0000 0.0000 0 0 I t.o2 0 22 I 1.05 0.95

3 I 0.0085 0.004r 0 0 I 1.02 0 22 1 1.05 0.95

4 I 0.0073 0.0035 0 0 I t.02 0 22 I 1.05 0.95

5 I 0.0050 0.0024 0 0 I 1.02 0 22 I 1.05 0.9s

6 I 0.0085 0.0041 0 0 I 1.02 0 22 I 1.05 0.95

7 I 0.0085 0.0041 0 0 I 1.02 0 22 I 1.05 0.95

8 I 0.0025 0.0012 0 0 I r.02 0 22 I 1.05 0.95

9 I 0.0085 0.0041 0 0 I 1.02 0 22 I l.0s 0.95

10 I 0.0394 0.0189 0 0 1 1.02 0 22 I 1.05 0.9s

l1 1 0.0247 0.01l9 0 0 I t.02 0 22 I 1.05 0.95

t2 I 0.0247 0.01l9 0 0 I 1.02 0 22 I 1.05 0.95

l3 I 0.0247 0.01l9 0 0 I t.02 0 22 I 1.05 0.95

t4 I 0.0073 0.0035 0 0 I l.o2 0 22 1 1.05 0.95

l5 I 0.0288 0.0138 0 0 I 1.02 0 22 I 1.05 0.95

t6 I 0.0516 0_0248 0 0 I 1.02 0 22 I 1.05 0.95

t7 I 0.21l5 0.10r 6 0 0 I 1.02 0 22 I 1.05 0.95

l8 I 0.0516 0.0248 0 0 I 1.02 0 22 I 1.05 0.95

l9 I 1.1278 0.541 5 0 0 I 1.02 0 22 I 1.05 0.95

20 I 0.0025 0.0012 0 0 I 1.02 0 22 1 1.05 0.95

2l I 0.0000 0.0000 0 0 I 1.02 0 22 I 1.05 0.95

22 I 0.0394 0.0r 89 0 0 I 1.02 0 22 1 1.05 0.95

I 0.0059 0.0028 0 0 I t.02 0 22 I 1.05 0.95

24 I 0.015 8 0.0076 0 0 1 1.02 0 22 I 1.05 0.95

25 I 0.0443 0.02 l3 0 0 1 t.02 0 22 I 1.05 0.95

26 I 0.0085 0.0041 0 0 I t.02 0 22 I 1.05 0.95

27 I 0.0565 0.027t 0 0 I t.02 0 22 I 1.05 0.95

28 I 0.0073 0.0035 0 0 I 1.02 0 22 1 1.05 0.95
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ievflr:r{fr n.z doruarifliuuuytetdouiilrruu e (sio)qq,

bus_i type Pd Qd Gs Bs area Vm Va baseKV zone Vmax Vmin

29 I 0.0683 0.0328 0 0 I t.o2 0 22 I 1.05 0.9s

30 I 0.0073 0.0035 0 0 I 1.02 0 22 1 1.05 0.95

3l I 0.0000 -0.600 0 0 I 1.02 0 22 I 1.05 0.95

32 I 0.0r 35 0.0065 0 0 I t.o2 0 22 I 1.05 0.95

JJ 1 0.0686 0.0329 0 0 I t.02 0 22 I 1.05 0.95

34 I 0.0073 0.0035 0 0 I 1.02 0 22 1 1.05 0.95

35 I 0.0135 0.0065 0 0 I t.02 0 22 I 1.05 0.95

36 1 0.0073 0.0035 0 0 I 1.02 0 22 I 1.05 0.95

37 I 0.0516 0.0248 0 0 I 1.02 0 22 I L05 0.95

38 I 0.0135 0.0065 0 0 I r.02 0 22 1 1.05 0.95

39 1 0.0394 0.0189 0 0 I 1.02 0 22 I 1.05 0.95

40 I 0.0059 0.0028 0 0 I 1.02 0 22 I 1.05 0.95

4t I 0.0158 0.0076 0 0 I r.02 0 22 I l.05 0.9s

42 I 0.0394 0.0r 89 0 0 I 1.02 0 22 I 1.05 0.95

43 I 0.0073 0.0035 0 0 I 1.02 0 22 I L05 0.95

44 I 0.0516 0.0248 0 0 I r.02 0 22 I 1.05 0.9s

45 I 0.05 l6 0.0248 0 0 I 1.02 0 22 I 1.05 0.95

46 I 0.0085 0.0041 0 0 I t.02 0 22 I 1.05 0.95

4'7 I 0.0073 0.0035 0 0 I 1.02 0 22 I 1.05 0.9s

48 I 0.0021 0.0010 0 0 I t.02 0 22 I 1.05 0.95

49 I 0.0443 0.0213 0 0 I t.02 0 22 I 1.05 0.9s

50 I 0.027 t 0.0130 0 0 I t.02 0 22 I 1.05 0.95

5l I 0.0394 0.0189 0 0 I 1.02 0 22 I 1.05 0.95

52 1 0.0085 0.0041 0 0 I 1.02 0 22 I 1.05 0.95

53 I 0.0000 -1.200 0 0 I 1.02 0 22 I 1.05 0.95

54 I 0.0288 0.0138 0 0 I t.02 0 22 I 1.05 0.95

55 I 0.0085 0.004r 0 0 I t.o2 0 22 I 1.05 0.95

56 I 0.0759 0.0365 0 0 I t.02 0 22 I 1.05 0.95

57 I 0.0516 0.0248 0 0 I 1.02 0 22 I 1.05 0.95

I
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ievnl:r{fr n.Z dorlaria:uuuytetdoll:Jrruu s (sio){ - {|---- -

bus_i type Pd Qd Gs Bs area Vm Va baseKV zone Vmax Vmin

58 I 0.0446 0.0214 0 0 I 1.02 0 22 I 1.05 0.95

59 I 0.0394 0.0189 0 0 I 1.02 0 22 I 1.05 0.95

60 I 0.0085 0.004r 0 0 1 1.02 0 22 I 1.05 0.9s

6l I 0.0085 0.0041 0 0 1 1.02 0 22 I 1.05 0.95

62 I 0.0059 0.0028 0 0 I 1.02 0 22 I l.05 0.95

63 I 0.0700 0.0336 0 0 I 1.02 0 22 I 1.05 0.95

64 I 0.05 t 6 0.0248 0 0 I 1.02 0 22 I 1.05 0.95

65 I 0.0468 0.0225 0 0 1 1.02 0 22 I 1.05 0.95

66 I 0.0789 0.0379 0 0 1 t.02 0 22 I 1.0s 0.95

67 I 0.0288 0.0138 0 0 I 1.02 0 22 I 1.05 0.95

68 I 0.0073 0.0035 0 0 I t.02 0 22 I 1.05 0.95

69 I 0.0135 0.0065 0 0 I 1.02 0 22 I L05 0.95

70 I 0.0073 0.0035 0 0 I 1.02 0 22 I 1.05 0.95

7l I 0.0059 0.0028 0 0 I t.02 0 22 I 1.05 0.95

72 I 0.0135 0.0065 0 0 I 1.02 0 22 I 1.05 0.95

73 I 0.0135 0.0065 0 0 1 1.02 0 22 I 1.05 0.95

74 I 0.0288 0.0 r 38 0 0 I 1.02 0 22 I 1.05 0.95

75 I 0.0288 0.0138 0 0 1 1.02 0 22 I 1.05 0.95

76 I 0.0394 0.0 r89 0 0 1 1.02 0 22 I 1.05 0.95

7'l I 0.0170 0.0082 0 0 I t.02 0 22 I 1.05 0.95

78 I 0.0085 0.004r 0 0 I 1.02 0 22 I 1.05 0.95

79 I 0.0288 0.0138 0 0 I t.02 0 22 I 1.05 0.95

80 I 0.0927 0.0445 0 0 I 1.02 0 22 I 1.05 0.95

8l I 0.0394 0.01 89 0 0 I 1.02 0 22 1 1.05 0.95

82 I 0.0059 0.0028 0 0 I 1.02 0 22 I 1.05 0.95

8l I 0.0073 0.0035 0 0 I 1.02 0 22 I 1.05 0.95

84 I 0.0059 0.0028 0 0 I 1.02 0 22 I 1.05 0.95

85 4 0.0000 0.0000 0 0 I 1.02 0 22 I 1.05 0.95
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bus Pg Qe Qmax Qmin Vg mBase status Pmax Pmin

1 35 16.45 25 -25 1.05 100 I 50 -50

85 35 16.45 25 -25 r.05 100 I 50 -50

Ibus tbus r x b rateA rateB rateC ratio angle status

I 2 0.0002 0.0037 0 17.22 0 0 0 0 I

2 3 0.t775 0.3379 0 14.58 0 0 0 0 I

3 4 0.2763 0.5259 0 14.58 0 0 0 0 I

4 5 0.0864 0.1644 0 14.s8 0 0 0 0 I

5 6 0.0358 0.0681 0 14.58 0 0 0 0 I

6 1 0.0170 0.0324 0 14.58 0 0 0 0 1

7 8 0.0157 0.0299 0 r4.58 0 0 0 0 I

8 9 0.3369 0.6412 0 14.58 0 0 0 0 I

9 l0 0.3268 0.6221 0 14.58 0 0 0 0 I

l0 ll 0.0282 0.0537 0 14.58 0 0 0 0 I

ll 12 0.0212 0.0403 0 14.58 0 0 0 0 I

t2 l3 0.0461 0.0878 0 14.58 0 0 0 0 I

l3 14 0.0 t 32 0.0180 0 14.06 0 0 0 0 I

l4 l5 0.0101 0.0138 0 14.06 0 0 0 0 I

l5 l6 0.05 t 3 0.0698 0 14.06 0 0 0 0 I

l6 t7 0.0680 0.0925 0 14.06 0 0 0 0 I

t7 18 0.0275 0.0523 0 14.58 0 0 0 0 I

t7 20 0.0950 0. I 807 0 17.83 0 0 0 0 I

l8 t9 1.8552 2.5233 0 14.06 0 0 0 0 I

l9 36 0.0000 0.0000 0 20.00 0 0 0 0 I

20 2t 0.0473 0.0900 0 17.83 0 0 0 0 I

2t 37 0.0427 0.0580 0 14.06 0 0 0 0 I

2l 22 0.0164 0.03r2 0 17.83 0 0 0 0 I



103

ietAnrrr{ii n.q {ortafr{:uuumadoulilrruu g (sio)

Ibus tbus r x b rateA rateB rateC ratio angle status

22 23 0.0228 0.0433 0 17.83 0 0 0 0 1

23 24 0.2767 0.s267 0 17.83 0 0 0 0 I

24 25 0.2372 0.4515 0 17.83 0 0 0 0 I

25 26 0.1477 0.281I 0 17.83 0 0 0 0 I

26 27 0.0489 0.0930 0 17.83 0 0 0 0 I

27 28 0.0197 0.0375 0 17.83 0 0 0 0 I

28 29 0.5909 1.1247 0 17.83 0 0 0 0 I

29 30 0.0939 0.1787 0 r7.83 0 0 0 0 I

30 3l 0.0898 0. I 710 0 t 7.83 0 0 0 0 I

31 32 0.1475 0.2808 0 17.83 0 0 0 0 I

32 33 0.3899 0.7421 0 17.83 0 0 0 0 I

33 34 0.1732 0.3296 0 r7.83 0 0 0 0 I

34 35 0. 161 5 0.3073 0 17.83 0 0 0 0 I

35 36 0.5334 I .0152 0 17.83 0 0 0 0 I

37 38 0.0593 0.0806 0 14.06 0 0 0 0 I

38 39 0.0351 0.0477 0 14.06 0 0 0 0 I

39 40 0.2056 0.3914 0 17.83 0 0 0 0 I

40 4t 0.2227 0.4239 0 t 7.83 0 0 0 0 I

4t 42 0.3357 0.6390 0 r 7.83 0 0 0 0 I

42 43 0.3719 0.5058 0 t4.06 0 0 0 0 I

43 44 0.0927 0.1261 0 14.06 0 0 0 0 I

44 45 0.0556 0.0756 0 14.06 0 0 0 0 I

45 46 0.0148 0.0281 0 17.83 0 0 0 0 I

46 47 0.035 t 0.0668 0 17.83 0 0 0 0 I

47 48 0.0422 0.0803 0 17.83 0 0 0 0 I

48 49 0.0560 0. I 067 0 17.83 0 0 0 0 I

49 50 0.3932 0.7484 0 17.83 0 0 0 0 I

50 5l 0.0260 0.0496 0 17.83 0 0 0 0 I
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Ibus tbus r x b rateA rateB rateC ratio angle status

5l 52 0.0206 0.0215 0 l 1.66 0 0 0 0 I

52 53 0.3227 0.6143 0 17.83 0 0 0 0 I

53 54 0.2n7 0.4030 0 17.83 0 0 0 0 I

54 55 0.441s 0.8403 0 17.83 0 0 0 0 I

55 56 0.t t78 0.2243 0 17.83 0 0 0 0 I

56 57 0.0016 0.0030 0 17.83 0 0 0 0 I

57 58 0.0255 0.0485 0 17.83 0 0 0 0 I

58 59 0.0505 0.0962 0 17.83 0 0 0 0 I

59 60 0.0549 0.1045 0 17.83 0 0 0 0 I

60 6l 0.2209 0.4205 0 17.83 0 0 0 0 1

6l 62 0.0597 0.1 137 0 17.83 0 0 0 0 I

62 63 0.3245 0.6t77 0 17.83 0 0 0 0 1

63 64 0.0808 0. l 537 0 17.83 0 0 0 0 I

64 65 0.102r 0. I 943 0 17.83 0 0 0 0 I

65 66 0. l 807 0.3439 0 17.83 0 0 0 0 1

66 67 0.0133 0.0253 0 17.83 0 0 0 0 I

67 68 0.0573 0.1091 0 17.83 0 0 0 0 1

68 69 0.0599 0.1 140 0 r 7.83 0 0 0 0 I

69 70 0.0102 0.0194 0 t 7.83 0 0 0 0 I

70 7l 0.0468 0.0892 0 17.83 0 0 0 0 I

7l 72 0.0548 0. l 044 0 17.83 0 0 0 0 I

72 73 0.0142 0.0271 0 t7.83 0 0 0 0 I

73 74 0. I 586 0.30r 8 0 17.83 0 0 0 0 I

74 75 0.t672 0.3183 0 17.83 0 0 0 0 I

75 76 0.085 r 0.t619 0 17.83 0 0 0 0 I

76 77 0.0625 0.1 r 89 0 17.83 0 0 0 0 I

77 78 0.t924 0.2519 0 13.37 0 0 0 0 1

78 79 0.5760 0.7538 0 t3.37 0 0 0 0 I
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n.a {oryo:vuuyrerflollgrJuuu c 1r ulrci.rdls 1 ?{rou)
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ic)ten:l{ii n.lt doruatrrri.:iiro:yuu?letdougilrrull C

Ibus tbus r x b rateA rateB rateC ratio angle status

79 80 0.01 88 0.0246 0 13.37 0 0 0 0 I

80 8l 0.7260 0.9502 0 13.37 0 0 0 0 I

8l 82 0.r251 0.1638 0 13.37 0 0 0 0 I

82 83 0.3967 0.5192 0 13.37 0 0 0 0 I

83 84 0.0935 0.1224 0 13.37 0 0 0 0 I

84 85 0.0783 0. I 02s 0 13.37 0 0 0 0 I

bus_i type Pd Qd Gs Bs area Vm Va baseKV zone Vmax Vmin

I J 0.0000 0.0000 0 0 I t.02 0 22 1 1.05 0.95

2 I 0.0000 0.0000 0 0 I 1.02 0 22 I 1.05 0.95

J I 0.0000 0.0000 0 0 I 1.02 0 22 I 1.05 0.95

4 I 0.0000 0.0000 0 0 I 1.02 0 22 1 1.05 0.95

5 I 0.0000 0.0000 0 0 I 1.02 0 22 1 1.05 0.95

6 I 0.6104 0. I 867 0 0 I t.o2 0 22 I 1.05 0.95

7 I 0.6976 0.2 133 0 0 I 1.02 0 22 I r.05 0.95

8 I 0.0000 0.0000 0 0 I 1.02 0 22 I 1.05 0.95

9 I l. I s40 0.4537 0 0 I t.o2 0 22 I 1.05 0.95

l0 I 0.05 r 3 0.0202 0 0 I 1.02 0 22 I 1.05 0.95

ll I 0.2564 0. r 008 0 0 I 1.02 0 22 I 1.05 0.9s

t2 I t.0258 0.4033 0 0 I t.02 0 22 I 1.05 0.95

bus Pg Qg Qmax Qmin Vg mBase status Pmax Pmin

I 40 l9 25 -25 1.05 r00 I 50 0
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n.s {orya:vuunfl fl ou :rJuuu o (s umci.riiru'hifi a.r : ouy
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Itrus tbus r x b rateA rateB rateC ratio angle status

I 2 0.0000 0.0007 0 17.83 0 0 0 0 1

2 J 0. l 089 0.2073 0 17.83 0 0 0 0 I

J 4 0.2592 0.4934 0 r 7.83 0 0 0 0 I

4 6 0.0058 0.0r l I 0 17.83 0 0 0 0 I

6 7 0.0000 0.0000 0 25 0 0 0 0 I

4 5 0. I 383 0.2633 0 17.83 0 0 0 0 I

5 8 0.1601 0.3047 0 17.83 0 0 0 0 I

8 9 0.0131 0.0249 0 17.83 0 0 0 0 I

8 t0 0.0207 0.0394 0 17.83 0 0 0 0 I

l0 ll 0.0073 0.013 8 0 17.83 0 0 0 0 I

ll t2 0.0123 0.0235 0 17.83 0 0 0 0 I

t2 7 0.1053 0.2004 0 17.83 0 0 0 0 I

bus_i type Pd Qd Gs Bs area Vm Va baseKV zone Vmax Vmin

I J 0.0000 0.0000 0 0 I 1.02 0 22 I 1.05 0.95

2 I 0. I 798 0.124t 0 0 I 1.02 0 22 I 1.05 0.95

J I 0.2354 0.t624 0 0 I 1.02 0 22 I 1.05 0.95

4 I 0.0554 0.0382 0 0 I t.02 0 22 I 1.05 0.95

5 I 0.0396 0.0273 0 0 I 1.02 0 22 I 1.05 0.95

6 I 0. r 046 0.0722 0 0 I 1.02 0 22 I 1.05 0.95

7 1 0.0340 0.0234 0 0 I t.02 0 22 I l.0s 0.95

8 I 0.26s2 0. r 830 0 0 I 1.02 0 22 I 1.05 0.9s

9 I 0.0248 0.0171 0 0 I 1.02 0 22 I 1.05 0.95

l0 I 0.0248 0.0171 0 0 I 1.02 0 22 I 1.05 0.95

ll I 0.0289 0.0199 0 0 I t.02 0 22 I 1.05 0.95

t2 I 0.0248 0.01 7l 0 0 I 1.02 0 22 I 1.05 0.95
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bus_i type Pd Qd Gs Bs area Vm Va baseKV zone Vmax Vmin

l3 I 0.0 r 58 0.0109 0 0 I 1.02 0 22 I 1.05 0.95

14 I 0.0444 0.0306 0 0 I 1.02 0 22 I 1.05 0.95

l5 I 0.0396 0.0273 0 0 I 1.02 0 22 I 1.05 0.95

l6 I 0.017 r 0.01 l8 0 0 I t.02 0 22 I 1.05 0.95

t7 I 0.0050 0.0035 0 0 I 1.02 0 22 I 1.05 0.95

l8 I 0.0136 0.0094 0 0 I 1.02 0 22 I 1.05 0.95

t9 I 0.0248 0.0t 71 0 0 I 1.02 0 22 I 1.05 0.95

20 I 0.01 36 0.0094 0 0 I 1.02 0 22 I 1.05 0.95

2l I 0.0340 0.0234 0 0 I 1.02 0 22 I 1.05 0.95

22 I 0.0059 0.0041 0 0 I 1.02 0 22 1 l.0s 0.95

23 I 0.0073 0.0051 0 0 I 1.02 0 22 I l.05 0.95

24 I 0.0059 0.0041 0 0 I 1.02 0 22 I 1.05 0.95

25 I 0.0073 0.005 r 0 0 I 1.02 0 22 I 1.05 0.95

26 I 0.0444 0.0306 0 0 I 1.02 0 22 I r.05 0.95

27 I 1.4677 t.0t27 0 0 I 1.02 0 22 I 1.05 0.95

28 I 0.0000 -0.600 0 0 I t.02 0 22 I 1.05 0.95

29 I 0.0000 0.0000 0 0 I 1.02 0 22 I r.05 0.95

30 I 0.0444 0.0306 0 0 I t.02 0 22 I 1.05 0.95

3l I 0.0085 0.0059 0 0 I 1.02 0 22 I 1.05 0.95

32 I 0.0073 0.0051 0 0 I 1.02 0 22 I 1.05 0.95

33 I 0.0289 0.0199 0 0 I 1.02 0 22 I 1.05 0.95

34 I 0. l 894 0. r 307 0 0 I 1.02 0 22 I 1.05 0.95

35 I 0.0644 0.0444 0 0 I 1.02 0 22 I 1.05 0.95

36 I 0.0289 0.0199 0 0 I 1.02 0 22 I 1.05 0.95

37 I 0.0073 0.005 t 0 0 I 1.02 0 22 I 1.05 0.95

38 I 0.0248 0.0 r 71 0 0 I r.02 0 22 I 1.05 0.95

39 I 0.0510 0.0352 0 0 I 1.02 0 22 I 1.05 0.95

40 I 0.0000 1.500 0 0 I 1.02 0 22 I 1.05 0.95

4t I 0.0136 0.0094 0 0 I t.02 0 22 I 1.05 0.95
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bus_i type Pd Qd Gs Bs area Vm Va baseKV zone Vmax Vmin

42 I 0.0158 0.0109 0 0 I t.o2 0 22 I 1.05 0.95

43 I 0.0073 0.005 r 0 0 I 1.02 0 22 I 1.05 0.95

44 I 0.0085 0.0059 0 0 I 1.02 0 22 I 1.05 0.95

45 I 0.0920 0.0635 0 0 I 1.02 0 22 I 1.05 0.95

46 I 0.0073 0.0051 0 0 I 1.02 0 22 I 1.05 0.95

47 I 0.0021 0.0015 0 0 I t.o2 0 22 I 1.05 0.95

48 I 0.3297 0.2275 0 0 I 1.02 0 22 I 1.05 0.95

49 I 0.0248 0.0r7I 0 0 I 1.02 0 22 I 1.05 0.9s

50 I 0.0136 0.0094 0 0 I 1.02 0 22 I L05 0.95

5l I 0.0136 0.0094 0 0 I t.o2 0 22 1 1.05 0.95

52 I 0.0136 0.0094 0 0 I 1.02 0 22 I 1.05 0.95

53 I 0.0025 0.00r 7 0 0 I 1.02 0 22 I 1.05 0.95

54 I 0.0085 0.0059 0 0 I 1.02 0 22 I 1.05 0.95

55 I 0.0000 -1.500 0 0 I 1.02 0 22 I l 05 0.95

56 I 0.0517 0.0357 0 0 I 1.02 0 22 I 1.05 0.95

57 I 0.0907 0.0626 0 0 I 1.02 0 22 I 1.05 0.95

58 I 0.0248 0.0 t 71 0 0 I t.o2 0 22 I L05 0.95

59 I 0.0396 0.0273 0 0 I t.o2 0 22 I 1.05 0.95

60 I 0.0532 0.0367 0 0 I 1.02 0 22 I 1.05 0.95

6l I 0.0136 0.0094 0 0 I 1.02 0 22 I 1.05 0.95

62 I 0.0248 0.0171 0 0 I t.02 0 22 I 1.05 0.95

63 I 0.0396 0.0273 0 0 I t.o2 0 22 I 1.05 0.95

64 I 0.0136 0.0094 0 0 I l.o2 0 22 I 1.05 0.95

65 I 0.0248 0.0171 0 0 I 1.02 0 22 I 1.05 0.95

66 I 0.0289 0.0199 0 0 I 1.02 0 22 I 1.05 0.95

67 I 0.0050 0.0035 0 0 I 1.02 0 22 I 1.05 0.95

68 I 0.0000 0.0000 0 0 I 1.02 0 22 I 1.05 0.95

69 I 0.2886 0.1 99 1 0 0 I 1.02 0 22 I 1.05 0.95

70 I 0.2494 0.t721 0 0 I t.02 0 22 I 1.05 0.95
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bus_i type Pd Qd Gs Bs area Vm Va baseKV zone Vmax Vmin

71 I 0.2932 0.2023 0 0 I t.02 0 22 1 1.05 0.95

72 I 0.7132 L008 0 0 1 1.02 0 22 I 1.05 0.95

IJ I 0.6217 0. I 290 0 0 1 1.02 0 22 1 1.05 0.95

74 I 0.6s92 0.4549 0 0 I 1.02 0 22 1 1.05 0.95

75 I 0.4059 0.2800 0 0 I 1.02 0 22 I 1.05 0.95

76 I 0.3320 0.2290 0 0 I t.02 0 22 I 1.05 0.95

77 I 0.6756 0.4662 0 0 I 1.02 0 22 I 1.05 0.95

78 I 0.3495 0.2412 0 0 I 1.02 0 22 I 1.05 0.95

79 I 0.0997 0.0688 0 0 I t.02 0 22 I 1.05 0.95

80 4 0.0000 0.0000 0 0 1 1.02 0 22 I 1.05 0.95

8l I 0. I 838 0.1268 0 0 I t.02 0 22 1 1.05 0.95

82 I 0.0295 0.0203 0 0 I 1.02 0 22 1 1.05 0.95

83 I 0.0780 0.0538 0 0 I t.02 0 22 I 1.05 0.95

84 I 0.4041 0.2788 0 0 I 1.02 0 22 I 1.05 0.95

85 I 0.4395 0.3033 0 0 I 1.02 0 22 I 1.05 0.95

86 1 0.4750 0.3277 0 0 I 1.02 0 22 I 1.05 0.9s

87 I 0.l3l I 0.0905 0 0 I 1.02 0 22 1 1.05 0.95

88 I 0.3332 0.2299 0 0 I t.02 0 22 I 1.05 0.95

89 I 0.0922 0.0636 0 0 I 1.02 0 22 1 1.05 0.95

90 I 0.4891 -0.263 0 0 I t.02 0 22 I 1.05 0.95

9l I 0.0780 0.0538 0 0 I 1.02 0 22 I 1.05 0.95

92 1 0.5175 0.3571 0 0 I 1.02 0 22 I 1.05 0.95

93 I 0.021 3 0.0147 0 0 I 1.02 0 22 I 1.05 0.95

94 1 0. I 506 0.1 039 0 0 I 1.02 0 22 I 1.05 0.95

95 I 0.4502 0.3 106 0 0 I 1.02 0 22 I 1.05 0.95

96 I 0.0106 0.0073 0 0 I t.02 0 22 I 1.05 0.95

97 I 0.0t77 0.0t22 0 0 I t.02 0 22 I l.05 0.95

98 I 0.31 l9 0.21s2 0 0 I 1.02 0 22 I 1.05 0.95

99 4 0.0000 0.0000 0 0 I 1.02 0 22 1 1.05 0.95
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bus Pg Qe Qmax Qmin Vg mBase status Pmax Pmin

1 35 16.45 25 -25 1.05 100 I 50 -50

80 35 16.45 25 -25 1.05 100 I 50 -50

99 35 16.45 25 -25 L05 100 I 50 -50

Itrus tbus r x b rateA rateB rateC ratio angle status

I 2 0.28r I 0.5350 0 17.83 0 0 0 0 1

2 J 0.3107 0.5914 0 17.83 0 0 0 0 I

3 4 0.2724 0.5 185 0 14.58 0 0 0 0 I

4 5 0. l 090 0.2075 0 14.58 0 0 0 0 I

5 6 0.0385 0.0732 0 14.58 0 0 0 0 I

6 7 0.0484 0.0922 0 14.58 0 0 0 0 I

8 9 0.0144 0.0273 0 14.58 0 0 0 0 I

7 8 0.0896 0. I 705 0 14.58 0 0 0 0 I

l0 ll 0.027 t 0.0516 0 14.58 0 0 0 0 I

9 t0 0.084 r 0.1 60 r 0 14.58 0 0 0 0 I

ll 12 0.0668 0.1272 0 14.58 0 0 0 0 I

t2 l3 0.0408 0.0776 0 14.58 0 0 0 0 I

l3 t4 0.03 r6 0.0601 0 14.58 0 0 0 0 I

l5 l6 0.0282 0.0536 0 14.58 0 0 0 0 I

t4 l5 0.0568 0.108r 0 14.58 0 0 0 0 I

l6 17 0.0690 0. l3l3 0 14.58 0 0 0 0 I

t7 l8 0. I 087 0.2068 0 14.58 0 0 0 0 I

l8 t9 0.003 r 0.0060 0 14.58 0 0 0 0 I

l9 20 0. I 004 0.1912 0 14.58 0 0 0 0 I

20 2t 0.0539 0. I 025 0 14.58 0 0 0 0 I

2l 22 0. I 352 0.2573 0 14.58 0 0 0 0 I

22 23 0.041 8 0.0795 0 14.58 0 0 0 0 I
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ftrus tbus r x b rateA rateB rateC ratio angle status

23 24 0.0359 0.0683 0 14.58 0 0 0 0 I

24 25 0.0794 0.151 l 0 14.58 0 0 0 0 I

25 26 0.0037 0.0071 0 14.58 0 0 0 0 I

26 27 0.01 l8 0.0160 0 14.06 0 0 0 0 I

27 28 0.0002 0.0003 0 14.58 0 0 0 0 I

28 29 0.1 1 76 0.2239 0 14.58 0 0 0 0 I

29 30 0.01 79 0.0340 0 14.58 0 0 0 0 I

30 3l 0.0784 0.r49r 0 14.58 0 0 0 0 I

3l 32 0.0304 0.0579 0 14.58 0 0 0 0 I

32 33 0.2599 0.4947 0 14.58 0 0 0 0 I

33 34 0.01 75 0.0333 0 14.58 0 0 0 0 I

34 35 0.0548 0.1 043 0 14.58 0 0 0 0 I

35 36 0.0231 0.0439 0 14.58 0 0 0 0 I

36 37 0.01 39 0.0264 0 14.58 0 0 0 0 I

37 38 0.01 26 0.0240 0 14.58 0 0 0 0 I

39 40 0.0418 0.0795 0 14.58 0 0 0 0 I

38 39 0. I 698 0.3231 0 14.58 0 0 0 0 I

40 4t 0.0664 0. I 265 0 14.58 0 0 0 0 I

4t 42 0.0264 0.0503 0 14.58 0 0 0 0 I

42 43 0.0370 0.0704 0 14.58 0 0 0 0 I

44 45 0.0965 0. I 837 0 14.58 0 0 0 0 I

43 44 0.0698 0.1329 0 14.58 0 0 0 0 I

45 46 0.0s25 0.0999 0 14.58 0 0 0 0 I

46 47 0.0270 0.051 3 0 14.58 0 0 0 0 I

48 49 0.0226 0.0430 0 14.5 8 0 0 0 0 I

47 48 0.0302 0.0574 0 14.5 8 0 0 0 0 I

49 50 0.0069 0.0130 0 14.5 8 0 0 0 0 I

50 5t 0.0562 0.1070 0 14.58 0 0 0 0 I

5l 52 0.0395 0.0752 0 14.58 0 0 0 0 I
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fbus tbus r x b rateA rateB rateC ratio angle status

52 53 0.3396 0.6463 0 14.58 0 0 0 0 I

53 54 0.0794 0.l5l I 0 14.58 0 0 0 0 I

54 55 0.0280 0.0532 0 14.58 0 0 0 0 I

56 57 0.0101 0.0r92 0 14.58 0 0 0 0 I

55 56 0.0247 0.0471 0 14.58 0 0 0 0 1

57 58 0.0288 0.0549 0 14.58 0 0 0 0 I

58 59 0.0436 0.0829 0 t 4.58 0 0 0 0 I

59 60 0.0325 0.0619 0 14.58 0 0 0 0 1

60 6l 0. r 056 0.201I 0 14.58 0 0 0 0 I

61 62 0.0062 0.01 I 7 0 14.58 0 0 0 0 I

62 63 0.0474 0.0903 0 14.58 0 0 0 0 I

63 64 0.0312 0.0595 0 14.58 0 0 0 0 I

64 65 0.0153 0.0291 0 14.58 0 0 0 0 I

66 67 0.0063 0.0121 0 14.58 0 0 0 0 I

65 66 0.0775 0.1476 0 14.58 0 0 0 0 I

67 68 0.0103 0.01 97 0 14.58 0 0 0 0 I

68 69 0.0759 0.1444 0 t 4.58 0 0 0 0 I

68 8l 0.1400 0. l 465 0 1t.66 0 0 0 0 I

69 70 0.0672 0.1278 0 14.58 0 0 0 0 I

70 7t 0.1013 0. l 928 0 14.58 0 0 0 0 0

7t 72 0.0958 0.1824 0 14.58 0 0 0 0 I

72 73 0.0425 0.0578 0 14.58 0 0 0 0 I

73 74 0.0947 0. I 288 0 14.58 0 0 0 0 I

74 75 0.1041 0.1415 0 14.58 0 0 0 0 I

75 76 0.n26 0. l 532 0 14.58 0 0 0 0 I

76 77 0.0929 0.1263 0 14.58 0 0 0 0 I

77 18 0.0545 0.0741 0 14.5 8 0 0 0 0 1

78 79 0.0664 0.0903 0 14.58 0 0 0 0 I

79 80 0.2323 0.3 t 60 0 r4.58 0 0 0 0 1
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ieAnl:r{ii n.15 {oUafr.::euu?retdou!ilrruu o (sio)qq

Ibus tbus r x b rateA rateB rateC ratio angle status

8l 82 0. I 654 0.1 73 1 0 I 1.66 0 0 0 0 I

82 83 0. r 098 0.1 149 0 I 1.66 0 0 0 0 0

83 84 0.17 t7 0.t797 0 I t.66 0 0 0 0 I

84 85 0.t042 0. l 090 0 I1.66 0 0 0 0 I

85 86 0.2970 0.3108 0 I 1.66 0 0 0 0 I

86 87 0.1372 0. l 436 0 I 1.66 0 0 0 0 I

87 88 0. r 54u 0.1620 0 I 1.66 0 0 0 0 I

88 89 0.2934 0.3071 0 I 1.66 0 0 0 0 I

89 90 0.r09t 0.1141 0 l r.66 0 0 0 0 I

90 9l 0. I 879 0. I 966 0 I 1.66 0 0 0 0 1

9l 92 0.1647 0.1723 0 I 1.66 0 0 0 0 I

92 93 0.1 100 0.2094 0 I 1.66 0 0 0 0 I

93 94 0.0951 0. 1 810 0 l 1.66 0 0 0 0 I

94 95 0.0490 0.0933 0 I 1.66 0 0 0 0 I

95 96 0.0519 0.0988 0 r r.66 0 0 0 0 I

96 97 0.0599 0.1 140 0 I 1.66 0 0 0 0 I

97 98 0.070 t 0. I 334 0 I1.66 0 0 0 0 I

98 99 0.0566 0. I 078 0 r 1.66 0 0 0 0 I

fi111Ulfi9t
a

, s v a a I Agto dqgo dt a o I

fl oil n t H a o u d t ta s oil 1I r t9r u crdl um r.tuT{ u n tYn ]u ?tu tu u Yt f,u uu 6 9r 1r rl.t u {{{
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u.1 e{antrritu?ilnt:'lilorirfi'{'h{flt louftJ:un:il Matpower 3.2 lto{luuuytetdou A

i uh
en:l.rlt tj.l rr:{Ftu tv'lflr:yuuytgtdou A 1jilelflu?{:ou

lJ CI

u:.ro'u'lyhh nr:iirurira{\dflr Inasr

xu16l (pu) qu (ortfl1) P (MW) Q (MVAr) P (MW) Q (MvAr)

I 1.050 0 1.45 0.71

2 1.048 -0.057 0.07 0.04

3 1.047 -0.072 0.01 0

4 1.047 -0.090 0.0r 0

5 1.046 -0.1I I 0.04 0.02

6 1.046 -0.1 l5 0.03 0.01

1.045 -0. r 36 0.39 0.19

8 1.045 -0.149 0.03 0.01

9 1.045 -0. 155 0.02 0.01

10 1.044 -0.166 0.03 0.01

l1 1.044 -0.171 0.03 0.02

t2 1.o44 -0.174 0.03 0.01

l3 1.043 -0. I 85 0.07 0.04

t4 1.043 -0.201 0.01 0

l5 1.043 -0.205 0.53 0.26

l6 1.043 -0.21I 0.01 0

t7 1.042 -0.213 0.01 0

l8 t.042 -0.216 0.02 0.01

l9 t.042 -0.22 0.02 0.01

20 t.042 -0.223 0.32 0. l5

2l r.043 -0.206 0.02 0.0r

22 1.043 -0.205 0 0
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iqln
en: r{ii r,.t r r:.rdu "lr'Ifl r: s ulvrn dou A fl ruu rfl u ?.: : ou (gi o)

en il{d r.2 n r : 
ul 

u a r o.r ri r d.:'lv,hil r: s u l m n dou A r il e rfl u ?,: : ou

UC
u:{ffu'h{flr nr:rirurirfi's\y,lflr Imao

1lu10 (pu) Nlr (o{fl1) P (Mw) Q (MvAr) P (MW) Q (MvAr)

23 1.043 -0. r90 0.01 0

24 1.043 -0. I 84 0.01 0

25 1.044 -0. l 80 0.16 0.08

26 1.044 -0.174 0.01 0.01

27 1.044 -0. 158 0.01 0

28 1.045 -0.130 0.01 0.01

29 1.046 -0. I 23 0.01 0

30 1.046 -0.1 l4 0.03 0.01

3t 1.047 -0.089 0.03 0.01

32 1.048 -0.047

33 1.049 -0.028 0.04 0.02

34 1.049 -0.016 0.06 0.03

35 1.050 0 20 0.29

:?lJ 21.45 I 2.04 0.99

fl{?1

AtV
n{:rfi?1itufl s'lmarrTrris i shardrrTcrl PL

(Mlv)

Q"

(MVAr)rya i rYa j P (MW) Q (MvAr) P (MW) Q (MVAr)

I I 2 t.45 0.71 1.45 -0.7 | 0.0020648 0.0028083

2 2 J r.38 0.67 1.38 -0.67 0.0005017 0.0006826

J 3 4 t.37 0.67 -1.37 -0.67 0.0005986 0.0008 l4l

4 4 5 1.36 0.66 -1.36 -0.66 0.0007164 0.0009743

5 5 6 t.32 0.64 -1.32 -0.64 0.0001323 0.0001 799

6 6 7 t.29 0.63 -1.29 -0.63 0.000671 0.0009124



Lt7

n r:r.rd fl .2 nr: lfl or o.rrir d'r'lr,lfi r: y u umn dou A trus rfl u r.:: ou (sio)

n{?l

AI
n{:cfi?1.1ilfr s'lnardrrYo i s'lmarr?rrYol PL

(Mw)

Q,

(MVAr)Ufli rYa j P (Mw) Q (MvAr) P (Mw) Q (MvAr)

7 7 8 0.9r 0.44 -0.91 -0.44 0.0002961 0.0004028

8 8 9 0.88 0.43 -0.88 -0.43 0.0001315 0.0001789

9 9 l0 0.86 0.42 -0.86 -0.42 0.0002290 0.0003r l3

l0 t0 ll 0.83 0.41 -0.83 -0.41 0.0001 r 75 0.0001538

lt ll t2 0.80 0.39 -0.8 -0.39 0.0000641 0.0000840

t2 l2 l3 0.77 0.38 -0.77 -0.38 0.0002292 0.0002999

l3 l3 t4 0.70 0.34 -0.7 -0.34 0.00029340 0.0003840

t4 t4 l5 0.69 0.34 -0.69 -0.34 0.0000664 0.0000869

l5 l5 l6 0. l6 0.08 -0.l6 -0.08 0.0000252 0.0000330

t6 16 l7 0.t6 0.08 -0. l6 -0.08 0.000010r 0.0000132

t7 l7 l8 0. l5 0.07 -0.15 -0.07 0.0000r l7 0.0000154

l8 t8 t9 0.13 0.07 -0. l3 -0.07 0.0000131 0.00001 72

l9 l9 20 0.12 0.06 -0.t2 -0.06 0.0000101 0.0000132

20 20 2l -0.20 -0.09 0.2 0.09 0.0000854 0.0001 I 1 7

2t 2t 22 -0.22 -0.l0 0.22 0.10 0.0000061 0.0000080

22 22 23 -0.22 -0. r0 0.22 0.10 0.0000802 0.0001050

23 23 24 -0.23 -0.t I 0.23 0.1I 0.0000382 0.0000500

24 24 25 -0.23 -0.1 I 0.23 0.1I 0.00001 98 0.0000259

25 25 26 -0.40 -0. l9 0.4 0.19 0.000061 I 0.0000799

26 26 27 -0.41 -0.r9 0.41 0.20 0.0001675 0.0002192

27 27 28 -0.42 -0.20 0.42 0.20 0.0003007 0.0003935

28 28 29 -0.43 -0.21 0.43 0.21 0.0000788 0.0001 03 I

29 29 30 -0.44 -0.21 0.44 0.21 0.0001042 0.000r363

t



118

fl r: r{d r,.2 nr: lil CIt o.rrir f,.r'lylrt r: yu mn dou A t ruy rfl ux: ou (sio)

j 
- q u rrl v e q

91 1 : l{n 1.3 r r:.1 ft u t?I 1'l 1: y u u 11 9t do u A u a { n u }1 1 1 n til ft ?.t 0 :

n{m

AIV
n{:yfi?1{ufr s'lnar{rrYa i slnardrrYa; PL

(Mw)

Q"

(MVAr)UCr i rYo j P (Mw) Q (MvAr) P (Mw) Q (MVAr)

30 30 3l -0.46 -0.22 0.46 0.22 0.0003055 0.0003998

3l 3l 32 -0.49 -0.24 0.49 0.24 0.0005316 0.0006957

32 32 JJ -0.49 -0.24 0.49 0.24 0.0002207 0.0003002

33 33 34 -0.53 -0.26 0.53 0.26 0.0001 6 I 7 0.0002198

34 34 35 -0.60 -0.29 0.60 0.29 0.0002346 0.0003 I 91

:?U 0.0085781 0.0115325

Ufl
u:rsYu'lv{flr nr:drurirff.r'lr,lr{r Inao

l,u19l (pu) {u (o.rfl1) P (MW) Q (MvAr) P (MW) Q (MvAr)

I 1.050 0 1.33 0.65

2 1.048 -0.053 0.07 0.04

J 1.048 -0.066 0.01 0

4 t.047 -0.082 0.01 0

5 1.046 -0. I 02 0.04 0.02

6 1.046 -0.106 0.03 0.01

7 1.046 -0. I 25 0.39 0.19

8 1.045 -0.r36 0.03 0.01

9 1.045 -0. l4 I 0.02 0.01

l0 1.045 -0.151 0.03 0.01

ll 1.045 -0. l 55 0.03 0.02

t2 1.045 -0.r58 0.03 0.01

l3 1.044 -0.167 0.07 0.04

t4 1.044 -0.181 0.01 0
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i uh
fl r: r {ii 1,.3 r r: { eTu'llh{ r : v u I yr n ryo u n il f,{ du fi r q n rfl er t.r o : (ri o )

Ud
u:.rd'u'lv,lfrr nr:qirurirfi'flv{rh Inao

xulo (pu) {u (o{flr) P (Mw) Q (MvAr) P (MW) Q (MvAr)

l5 1.044 -0. I 84 0.53 0.26

l6 1.044 -0. I 85 0.01 0

l7 1.043 -0. I 86 0.0t 0

l8 1.043 -0.187 o.02 0.01

t9 1.043 -0. r 87 o.02 0.01

20 1.040 -0.289 0.32 0. l5

2t 1.041 -0.262 0.02 0.01

22 1.041 -0.261 0 0

23 1.041 -0.239 0.01 0

24 1.o42 -0.229 0.01 0

25 1.042 -0.224 0.16 0.08

26 1.042 -0.217 0.01 0.01

27 1.043 -0.196 0.01 0

28 1.044 -0. l6 I 0.01 0.01

29 1.045 -0.152 0.01 0

30 1.045 -0.140 0.03 0.01

3l 1.046 -0. 108 0.03 0.01

32 1.048 -0.057

33 l 049 -0.034 0.04 0.02

34 1.049 -0.019 0.06 0.03

35 1.050 0 20 0.35

:?U 21.33 I 2.04 0.99
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n r rr {d r.4 n r : 1r a I o.r ri r d's'Iil fl r : y :r u m n ryo u A tr dr 6'u r r r n rfl n r{ o :

n{Yt

AI
n{:yfi?1.tucI slnar,flrrYr i s'lnardrrYal PL

(Mw)

Q"

(MVAr)udi ria j P (Mw) Q (MvAr) P (MW) Q (MvAr)

I I 2 1.33 0.6s 1.33 -0.65 0.0017379 0.0023637

2 2 3 1.26 0.61 -t.26 -0.6r 0.0004183 0.0005691

3 3 4 1.25 0.61 -1.25 -0.61 0.0004985 0.0006780

4 4 5 1.24 0.60 -1.24 -0.6 0.0005960 0.0008105

5 5 6 1.20 0.58 1.20 -0.58 0.0001094 0.000 r 488

6 6 7 l.l8 0.57 l.l8 -0.57 0.0005529 0.00075 r8

7 7 8 0.79 0.38 -0.79 -0.38 0.0002235 0.0003040

8 8 9 o.76 0.37 -0.76 -0.37 0.0000984 0.000r338

9 9 l0 o.74 0.36 -0.74 -0.36 0.0001700 0.00023 r2

l0 l0 ll 0.72 0.35 -0.72 -0.35 0.0000864 0.000r l3l

ll ll t2 0.68 0.33 -0.68 -0.33 0.0000465 0.0000609

t2 t2 13 0.66 0.32 -0.66 -0.32 0.0001642 0.0002150

l3 l3 t4 0.58 0.28 -0.58 -0.28 0.0002025 0.000265 l

t4 l4 l5 0.58 0.28 -0.58 -0.28 0.0000456 0.0000597

l5 l5 l6 0.04 0.02 -0.04 -0.02 0.0000018 0.0000024

l6 t6 t7 0.04 0.02 -0.04 -0.02 0.0000006 0.0000008

t7 t7 l8 0.03 0.02 -0.03 -0.02 0.0000005 0.0000007

l8 t8 l9 0.02 0.01 -0.02 -0.01 0.0000002 0.0000002

19 l9 20 0 0 0 0 0 0

20 20 2l -0.32 -0. l5 0.32 0.l5 0.0002197 0.0002875

2t 2l 22 -0.33 -0.16 0.33 0.16 0.0000147 0.0000192

22 22 23 -0.34 -0.r6 0.34 0.16 0.0001919 0.00025 l2

23 23 24 -0.34 -0.17 0.34 0.17 0.0000893 0.000r 169

24 24 25 -0.35 -0.17 0.35 0.17 0.00004s1 0.000059r



t2t

nr:r{d r.4 n r : "lfl a r o.: ri r d'q'ly,ht r : v u u yr q do u A u d'.: du r r l n rfl n : { o : (ei o )

'u.z planr:riruailnr:nlmodrf,.r'lv,h{r Inrrlil:un:u Matpower 3.2 to{ruuunoflou B

i uh
er"r:'r{n r,.5 rr:qau tllflr:suunndou B xruyrflu?.r:ou

UCT

urqsYu'lv,lflr nr:drsriro'.rlv{flr Imoo

turo (pu) {il (o{flr) P (MW) g (MVAr) P (Mw) Q (MvAr)

I 1.05 0 2.28 0.13

2 1.05 -0.004

J 1.046 -0.393 0.01 0

4 1.039 1.003 0.0r 0

5 1.037 1.195 0.01 0

6 r.036 1.27 5 0.01 0

7 1.036 1.313 0.01 0

n{Yt

AIn{:yfilr.tucI VYv
S lHAl1llU6Y i s lmartTrrYa; PL

(Mw)

Q"

(MVAr)udi u-a j P (Mw) Q (MVAr) P (Mw) Q (MvAr)

25 25 26 -0.5 t -0.25 0.51 0.25 0.0001038 0.000 I 35 8

26 26 27 -0.53 -0.26 0.53 0.26 0.0002804 0.0003670

27 27 28 -0.53 -0.26 0.53 0.26 0.0004991 0.0006532

28 28 29 -0.55 -0.27 0.55 0.27 0.0001290 0.000r 689

29 29 30 -0.56 -0.27 0.56 0.27 0.0001693 0.00022 I 5

30 30 3l -0.58 -0.28 0.58 0.28 0.0004846 0.0006342

3l 3l 32 -0.61 -0.30 0.61 0.30 0.0008251 0.00t 0798

32 32 33 -0.61 -0.30 0.61 0.30 0.0003425 0.00046s9

33 33 34 -0.65 -0.32 0.65 0.32 0.0002432 0.0003308

34 34 35 -0.72 -0.35 0.72 0.35 0.0003390 0.00046 1 0

:'tu 0.0089301 0.0r 19608



122

iuhnrrr{ii fl.s rr:{FIu'ly'lflr:suuyrndou B ruyrflu?,r:ou (eio)

UCT

rr:.ro'u'lr{flr nr:iirurirfl.rlyhir Inao

lruro (pu) ryu (otlfll) P (Mw) Q (MvAr) P (Mw) Q (MvAr)

8 r.036 1.347 0 0

9 1.028 -2.098 0.01 0

l0 l.o2t -2.835 0.04 0.02

1l 1.02t -2.898 0.02 0.0r

l2 t.o2 -2.945 0.02 0.0r

l3 r.019 -3.047 0.02 0.0r

t4 1.019 -3.067 0.01 0

l5 1.019 -3.083 0.03 0.0r

l6 1.018 -3. I 63 0.05 0.02

t7 1.017 -3.268 0.21 0.1

l8 1.016 -3.292 0.05 0.o2

t9 0.996 -4.397 l.l3 0.54

20 1.017 -3.369 0 0

2t 1.017 -3.420

22 1.017 -3.431 0.04 0.02

23 1.017 -3.445 0.01 0

24 1.0 l5 -3.618 0.02 0.01

25 r.014 -3.764 0.04 0.02

26 1.014 -3.850 0.01 0

27 1.013 -3.878 0.06 0.03

28 I .013 -3.888 0.01 0

29 1.012 -4.198 0.07 0.03

30 1.012 -4.243 0.01 0

3l 1.0t2 -4.285 0 -0.6
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f, oh
er r i I {ii 1,.5 r r:.r riu'lllfi r : s u u vr o d o 1J B fl iu y rfl u ?.r : o u (ei o )

uef
u:.r6'ulr{rh nr:rirsrirff.rlylfrr Inao

11{16t (pu) xlu (o.rflt) P (MW) Q (MvAr) P (Mw) Q (MvAr)

32 L0r -4.304 0.01 0.01

33 1.005 -4.350 0.07 0.03

34 1.003 -4.362 0.01 0

35 1.002 -4.37 | 0.01 0.01

36 0.996 -4.397 0.01 0

37 1.017 -3.435 0.05 0.02

38 1.0t7 -3.454 0.01 0.01

39 I .017 -3.465 0.04 0.02

40 1.019 -3.532 0.01 0

4t 1.021 -3.602 0.02 0.01

42 I o23 -3.704 0.04 0.02

43 1.026 -3.804 0.01 0

44 t.026 -3.829 0.05 0.02

45 1.027 -3.842 0.05 0.02

46 1.027 -3.845 0.01 0

47 1.027 -3.851 0.01 0

48 1.028 -3.858 0 0

49 r.028 -3.868 0.04 0.02

50 r.033 -3.921 0.03 0.0r

5l 1.033 -3.924 0.04 0.02

52 1.034 -3.928 0.01 0

53 1.038 -3.953 0 1.2

54 1.036 -3.833 0.03 0.01

55 1.033 -3.57 4 0.01 0
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iqh
en: l.lii 1,.5 rr: { d'u'[r'Ifl r: s u u vr n dou B fl al e rfl u ?.1 : ou (si 0)

Ud
u:{6'u'h'hir nrrrirarird'{l?,h{r Iuao

llulel (pu) rlil (o.1fl1) P (MW) Q (MvAr) P (MW) Q (MvAr)

56 1.032 -3.504 0.08 0.04

57 1.032 -3.503 0.05 0.02

58 1.032 -3.485 0.04 0.02

59 1.03 r -3.448 0.04 0.02

60 1.031 -3.406 0.0r 0

6l 1.03 -3.237 0.01 0

62 1.03 -3. l9l 0.01 0

63 t.029 -2.937 0.07 0.03

64 1.029 -2.870 0.05 0.02

65 1.029 -2.78t 0.05 0.02

66 1.029 -2.616 0.08 0.04

67 1.029 -2.603 0.03 0.01

68 1.029 -2.546 0.01 0

69 1.029 -2.486 0.0r 0.01

70 1.029 -2.476 0.0r 0

7t 1.029 -2.429 0.0r 0

72 1.029 -2.373 0.01 0.0r

73 1.029 -2.358 0.01 0.01

74 1.03 -2.193 0.03 0.01

75 1.03 -2.016 0.03 0.01

76 1.03 I 1.924 0.04 0.02

77 1.031 - r .855 0.02 0.0r

78 1.032 -1.699 0.01 0

79 1.036 -1.233 0.03 0.01
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a

i vh
n r r r {ii,rr.5 r r: { Fiu "[v,h{ r : s I u vr fl do u B fl iu u rfl u ?.r : o lJ (ei o )

nrrr{d x.6 n1: 
ulfi 

oro.:riif,.r'lv,lfi r:yuumnaou B Iiuylfl u?{: ou

UCI

u:.rdulylflr nrriirudrfi'{\?'lflr Imaa

xulo (pu) qu (o.lflt) P (Mw) Q (MvAr) P (Mw) Q (MvAr)

80 1.037 -1.218 0.09 0.04

8l 1.043 -0.598 0.04 0.02

82 1.044 -0.490 0.01 0

83 1.048 -0. 148 0.01 0

84 1.049 -0.068 0.0r 0

85 1.05 0 35 -0.1

:?U 37.28 0.03 3.33 -0.2

n{il
AI
n{:uH2t{u6r s\nordrrYa i s'lnauirrio.; PL

(Mw)

Q"

(MVAr)ria I u"o j P (MW) Q (MvAr) P (Mw) Q (MvAr)

I I 2 2.28 0. 13 -2.28 -0. l3 0.0000090 0

2 2 3 2.28 0. l3 -2.27 -0.1l 0.0083617 0.02

J 3 4 2.26 0.1 I -2.25 -0.09 0.0129163 0.02

4 4 5 2.24 0.08 -2.23 -0.07 0.0040104 0.01

5 5 6 2.23 0.07 -2.23 -0.07 0.0016535 0

6 6 7 2.22 0.06 -2.22 -0.06 0.000781I 0

7 7 8 2.21 0.06 -2.21 -0.06 0.0007159 0

8 8 9 2.21 0.06 -2.t9 -0.03 0.0152963 0.03

9 9 l0 2.18 0.02 -2.17 0 0.0147259 0.03

l0 l0 ll 2.t3 -0.02 -2.r3 0.03 0.0012258 0

lt ll t2 2.t0 -0.04 -2.10 0.04 0.0008984 0

t2 l2 l3 2.08 -0.05 -2.07 0.05 0.001 9l 28 0

l3 l3 t4 2.05 -0.07 -2.05 0.07 0.000s341 0
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n r :1{d r.6 n r : 1 r o t o,r ri r d'.: h,lrt r : y u u m n ao u g I su v rfl u x : o u (si o )

n{Yl

AI
n{5y?l?1.tucI s'luardru"a i slnar{rrYcr; PL

(Mw)

Q"

(MVAr)rYo i rYa j P (Mw) Q (MvAr) P (Mw) Q (MvAr)

14 l4 l5 2.04 -0.07 -2.04 0.07 0.0004077 0

l5 l5 l6 2.01 -0.09 -2.01 0.09 0.002005 1 0

l6 l6 t7 1.96 -0.1 1 1.96 0.12 0.0025274 0

t7 t7 I8 0.95 0. l9 -0.95 -0.19 0.0002475 0

l8 l7 20 0.80 -0.41 -0.80 0.41 0.0007388 0

t9 l8 t9 0.89 0.16 -0.88 -0.14 0.0148386 0.02

20 l9 36 -0.25 -0.4 0.25 0.40 0.0000000 0

2t 20 2t 0.80 -0.41 -0.80 0.41 0.0003665 0

22 2t 37 0.18 -0.4 -0.18 0.40 0.0000779 0

23 2l 22 0.62 -0.01 -0.62 0.01 0.0000609 0

24 22 23 0.58 -0.03 -0.58 0.03 0.0000743 0

25 23 24 0.57 -0.04 -0.57 0.04 0.0008855 0

26 24 25 0.56 -0.04 -0.56 0.05 0.0007193 0

27 25 26 0.5 r -0.07 -0.5 t 0.07 0.0003833 0

28 26 27 0.s0 -0.07 -0.50 0.07 0.0001230 0

29 27 28 0.45 -0.10 -0.45 0.10 0.0000402 0

30 28 29 0.44 -0.1 0 -0.44 0.10 0.0011720 0

3l 29 30 0.37 -0.14 -0.37 0.14 0.0001430 0

32 30 3t 0.36 -0.14 -0.36 0.14 0.0001329 0

33 3l 32 0.36 0.46 -0.36 -0.46 0.0004919 0

34 32 33 0.35 0.45 -0.35 -0.45 o.00t2407 0

35 33 34 0.28 0.42 -0.28 -0.41 0.0004288 0

36 34 35 0.27 0.41 -0.27 -0.41 0.0003887 0

37 35 36 0.26 0.40 -0.26 -0.40 0.0012179 0
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er r: r {d fl .6 n r :'l H a I o s ri r d.:'h.lrt r : y u u m n dou B r ar s rfl u :.r : o r (ri o )

n{?l
d'r:ynir.rr.Yo s'lnarrirrYa i s lnardrrYc I PL

(Mw)

Q"

(MVAr)Ufii r7a j P (Mw) Q (MvAr) P (MW) Q (MvAr)

38 JI 38 o.t2 -0.42 -0.t2 0.42 0.0001108 0

39 38 39 0.l r -0.43 -0.1 I 0.43 0.0000664 0

40 39 40 0.07 -0.45 -0.07 0.45 0.0004078 0

4t 40 4l 0.07 -0.45 -0.07 0.45 0.0004455 0

42 4t 42 0.05 -0.46 -0.05 0.46 0.0006878 0

43 42 43 0.01 -0.48 -0.01 0.48 0.0008171 0

44 43 44 0 -0.48 0 0.48 0.0002066 0

45 44 45 -0.05 -0.51 0.05 0.51 0.00013 83 0

46 45 46 -0. l0 -0.53 0.10 0.53 0.0000415 0

47 46 47 -0.1I -0.54 0.1 r 0.54 0.0001005 0

48 47 48 -0.12 -0.54 0. l2 0.54 0.0001231 0

49 48 49 -0.12 -0.54 0.t2 0.54 0.0001644 0

50 49 50 -0.17 -0.56 0.17 0.57 0.001288r 0

5l 50 5l -0. l9 -0.58 0.19 0.58 0.000091 3 0

52 5l 52 -0.23 -0.60 0.23 0.60 0.0000797 0

53 52 53 -0.24 -0.60 0.24 0.61 0.0012773 0

54 53 54 -0.24 0.59 0.24 -0.s9 0.0008091 0

55 54 55 -0.27 0.58 0.27 -0.58 0.00168r5 0

56 55 56 -0.28 0.57 0.28 -0.57 0.0004489 0

57 56 57 -0.36 0.53 0.36 -0.53 0.0000061 0

58 57 58 -0.41 0.51 0.41 -0.51 0.0001024 0

59 58 59 -0.46 0.49 0.46 -0.49 0.00021l3 0

60 59 60 -0.50 0.47 0.50 -0.47 0.0002395 0

6l 60 6l -0.50 0.46 0.50 -0.46 0.0009740 0
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ih
n 1 r r{ii x.6 n I : lfi o I o.: ri r d's'ly,h{ r : v u u yr nr do u B fl il e rfl u ?{ : o u (ei o )

n{?l

AIn{:yfi?t{ud s'lmar{rrYa i s lnardrrYa; PL

(Mw)

QL

(MVAr)Ufli Uf,J P (Mw) Q (MvAr) P (Mw) Q (MVAr)

62 6l 62 -0.5 t 0.46 0.51 -0.46 0.000266 r 0

63 62 63 -0.52 0.45 0.52 -0.45 0.0014566 0

64 63 64 -0.59 0.42 0.59 -0.42 0.0003996 0

65 64 65 -0.64 0.39 0.64 -0.39 0.0005470 0

66 65 66 -0.69 0.37 0.69 -0.37 0.0010457 0

61 66 67 -0.77 0.33 0.77 -0.33 0.0000882 0

68 67 68 -0.8 0.32 0.80 -0.31 0.0003996 0

69 68 69 -0.81 0.3 r 0.81 -0.31 0.000423 l 0

70 69 70 -0.82 0.30 0.82 -0.30 0.0000735 0

7l 70 7l -0.83 0.30 0.83 -0.30 0.0003431 0

72 7l 72 -0.83 0. ?0 0.83 -0.30 0.0004059 0

73 72 73 -0.85 0.29 0.85 -0.29 0.0001079 0

74 73 74 -0.86 0.28 0.86 -0.28 0.0012313 0

75 74 75 -0.89 0.27 0.89 -0.26 0.0013662 0

76 75 76 -0.92 0.25 0.92 -0.2s 0.00073 l4 0

77 76 11 -0.96 0.23 0.96 -0.23 0.0005752 0

78 77 78 -0.98 0.22 0.98 -0.22 0.0018258 0

79 78 79 -0.99 0.21 I -0.21 0.0055459 0.01

80 79 80 -1.02 0. l9 1.02 -0. l9 0.0001898 0

8l 80 8l 1.12 0.r5 t.l3 -0. l4 0.0085868 0.01

82 8l 82 t.t7 0.12 t.t7 -0.12 0.0015785 0

83 82 83 t.t7 0.1 I l.l8 -0.1 I 0.00505 I 9 0.01

84 83 84 r.l9 0.10 l.l9 -0.10 0.0012049 0

85 84 85 l.l9 0.10 l.l9 -0.10 0.0010181 0

:?U 0.1367345 0.23
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q v tr.l u e q

9t1:1.ryt t|.7 rr:{0u tflfl1:yuuylgtdou B un{6uil1!9tril9t?.10:

UCT

u:'rfru\y{flr nr:iirudrfi{'h{fir Inao

1,U1O (pu) qil (o{fl]) P (Mw) Q (MvAr) P (Mw) Q (MVAr)

I r.05 0 2.1 0.53

2 1.05 -0.004

J 1.045 -0.326 0.01 0

4 1.037 -0.833 0.0 r 0

5 1.034 -0.992 0.01 0

6 1.033 -1.058 0.01 0

7 1.033 -r.089 0.01 0

8 1.032 l.l l8 0 0

9 t.023 -1.743 0.0r 0

10 1.014 -2.358 0.04 0.02

1l I .013 -2.411 0.02 0.01

l2 r.012 -2.450 0.02 0.01

l3 l.0l l -2.535 0.02 0.01

t4 l.0r I -2.s51 0.01 0

l5 l.0l I -2.564 0.03 0.01

l6 l.0l -2.627 0.05 0.02

t7 1.008 -2.709 0.21 0. l0

18 1.007 -2.735 0.05 0.02

t9 0.972 -3.813 r.l3 0.54

20 1.008 -2.769 0 0

2t 1.009 -2.799

22 1.009 -2.809 0.04 0.02

23 1.009 -2.823 0.01 0
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fl r : r{d,u.7 r r: { rTu lv{fi r : y u u yr er do u e fi d'.: rlu r r q nr ril n r.: r : 1oi o ;

UCY

ru:.rsi'u1ylflr nr:qirurirfi'.rlv{flr Inao

turo (pu) {xr (o{fl1) P (MW) Q(MvAr) P (MW) Q (MvAr)

24 l.0l -2.987 0.02 0.01

25 1.012 -3.t24 0.04 0.02

26 1.012 -3.204 0.01 0

27 1.013 -3.23 0.06 0.03

28 1.013 -3.239 0.01 0

29 1.017 -3.523 0.07 0.03

30 1.018 -3.563 0.01 0

3l 1.019 -3.601 0 -0.60

32 1.019 -3.613 0.01 0.01

33 1.018 -3.U3 0.07 0.03

34 L01 8 -3.64't 0.01 0

35 1.018 -3.649 0.01 0.01

36 1.018 -3.653 0.01 0

37 1.049 -5.962 0.05 0.02

38 1.049 -5.96 t 0.01 0.01

39 t.049 -5.960 0.04 0.02

40 1.049 -5.944 0.01 0

4t 1.05 -5.926 0.02 0.01

42 1.05 -5.894 0.04 o.02

43 1.051 -5.866 0.01 0

44 1.052 -5.859 0.05 0.02

45 1.052 -5.853 0.05 0.02

46 1.052 -5.850 0.01 0

47 t.052 -5.843 0.01 0

:

a
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i uh
fl r : r{fr u.7 r r: { d'u'[r,h{ r : y u u yr n 6yo u e H d'l du il r 1 n rfl n r.r o : (ei o )

Ud
tr:.rsYu'lv,lflr nr:iirsrird'.rlv,h{r Inao

tlu19l (pu) xlll (o.lflt) P (Mw) Q (MvAr) P (MW) Q (MvAr)

48 t.0s2 -5.834 0 0

49 1.053 -5.822 0.04 0.02

50 1.055 -5.724 0.03 0.01

5l 1.055 -5.717 0.04 0.02

52 r.055 -5.7 I 5 0.01 0

53 1.058 -5.617 0 -1.20

54 1.055 -5.423 0.03 0.0r

55 1.049 -5.004 0.01 0

56 1.o47 -4.891 0.08 0.04

57 1.047 -4.89 0.05 0.02

58 t.047 -4.863 0.04 0.02

59 1.046 -4.808 0.04 0.02

60 t.046 -4.746 0.01 0

6l 1.044 -4.496 0.01 0

62 1.043 -4.428 0.01 0

63 1.041 -4.056 0.07 0.03

64 1.040 -3.958 0.05 0.02

65 1.039 -3.831 0.05 0.02

66 1.038 -3.600 0.08 0.04

67 1.038 -3.582 0.03 0.01

68 1.038 -3.504 0.0r 0

69 1.038 -3.422 0.01 0.0r

70 r.038 -3.408 0.01 0

7l 1.038 -3.343 0.01 0

a

i
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u h tq @ v 4en:t{fr r.7 rr: {d'u'[r'h4 r:v uuvret dou e H d{f,uy rqnrfl n ?.:0: (sio)

ihgrl:l{n rl.8 nl: tH a to.:rird"r h,'hil r:suumnaou g H fr.:rlufi 10n riln?{ 0 :

Ufr
ru:{6'u1?'hh nr:rirurird'il?,|fir Inao

xlJlo (pu) qu (0{fl1) P (MW) Q (MvAr) P (MW) Q (MvAr)

72 r.038 -3.266 0.01 0.01

73 r.038 -3.246 0.01 0.01

74 1.037 -3.022 0.03 0.01

75 1.037 -2.782 0.03 0.01

76 1.037 -2.658 0.04 0.02

77 1.037 -2.565 0.02 0.01

78 1.038 -2.348 0.01 0

79 1.040 -1.697 0.03 0.01

80 1.040 t.675 0.09 0.04

8l 1.045 -0.822 0.04 0.02

82 1.046 -0.673 0.01 0

83 1.049 -0.203 0.01 0

84 1.049 -0.093 0.01 0

85 1.050 0 35 -0.45

:?U 37.t 0.08 3.33 -0.2

n{Yt

AI
n{:ult?t{uc[ s'lnar{rrio i slmarrTrrial PL

(Mw)

Q"

(MVAr)Ufli rYa i P (Mw) Q (MvAr) P (MW) Q(MvAr)

I I 2 2.r0 0.53 -2.t0 -0.53 0.0000081 0

2 2 3 2.t0 0.53 -2.10 -0.52 0.0075828 0.0r

3 ) 4 2.09 0.51 -2.08 -0.49 0.0117026 0.02

4 4 5 2.O7 0.49 -2.07 -0.48 0.0036306 0.01

5 5 6 2.06 0.48 -2.06 -0.47 0.0014961 0

,
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fl 1r r {d r.8 n r :'lfi a l o r ri r d'{'lr{ rh : s r-r u m q ao rL e H o'.: du r r l n ril n x o : (si o )

n{Yt

AI
n{5Vfi?1{UCI s lnar{rrTa i slnardrrYo; PL

(Mw)

Q"

(MVAr)Ufli Uf,J P (Mw) Q (MVAr) P (Mw) Q (MVAr)

6 6 7 2.0s 0.47 -2.05 -0.47 0.000706 r 0

7 7 8 2.04 0.46 -2.04 -0.46 0.0006465 0

8 8 9 2.04 0.46 -2.02 -0.44 0.0138088 0.03

9 9 l0 2.02 0.43 -2.N -0.41 0.0132798 0.03

l0 l0 ll t.96 0.39 -1.96 -0.38 0.001099s 0

1l ll l2 t.94 0.37 t.94 -o.37 0.0008031 0

t2 t2 l3 l.9r 0.36 1.91 -0.36 0.0017036 0

l3 l3 t4 1.89 0.34 r.89 -0.34 0.0004738 0

l4 t4 l5 1.88 0.34 1.88 -0.34 0.0003613 0

l5 l5 l6 1.85 0.33 1.85 -0.32 0.0017686 0

16 l6 t7 1.80 0.30 t.79 -0.30 0.0022093 0

t7 t7 l8 l.2l 0.61 t.2t -0.61 0.0004970 0

18 t7 20 0.37 -0.4t -0.37 0.42 0.0002893 0

l9 l8 l9 l.l6 0.58 l.l3 -0.54 0.0307529 0.04

20 l9 36 0 0 0 0 0.0000000 0

2t 20 2t 0.37 -0.42 -0.37 0.42 0.0001437 0

22 2l 37 0 0 0 0 0.0000000 0

23 2t 22 0.37 -0.42 -0.37 0.42 0.0000499 0

24 22 23 0.33 -0.44 -0.33 0.44 0.0000667 0

25 23 24 0.32 -0.44 -0.32 0.44 0.0008066 0

26 24 25 0.31 -0.45 -0.31 0.45 0.0006840 0

27 25 26 0.26 -0.47 -0.26 0.47 0.0004179 0

28 26 27 0.25 -0.48 -0.25 0.48 0.0001380 0

29 27 28 0.20 -0.50 -0.20 0.50 0.0000559 0

a
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sr r: r {d r.B n r 5 lfl a I o.: rir d'{ h,hfl r : v :r u m q ao u s H d'.: du r r q n riln x o : (si o )

,

n{m

Alvn{:sfi?'t{ud s lnardrria i slmar{rrYa; PL

(Mw)

Q"

(MVAr)UCT i rYo j P (MW) Q (MvAr) P (MW) Q (MvAr)

30 28 29 0.19 -0.51 -0. r9 0.51 0.0016805 0

3l 29 30 0.t2 -0.54 -0.12 0.54 0.0002795 0

32 30 31 0.rI -0.55 -0.1 I 0.55 0.0002693 0

33 3l 32 0.1 I 0.05 -0.1 r -0.05 0.0000213 0

34 32 33 0.1 0.05 -0.1 -0.0s 0.0000433 0

35 -r -, 34 0.03 0.01 -0.03 -0.01 0.00000 t 6 0

36 34 35 0.02 0.01 -0.02 -0.01 0.0000008 0

37 35 36 0.0r 0 -0.01 0 0.0000003 0

38 5l 38 -0.05 -0.02 0.05 0.02 0.00000t 8 0

39 38 39 -0.07 -0.03 0.07 0.03 0.0000017 0

40 39 40 -0. l0 -0.05 0.10 0.05 0.0000252 0

4l 40 41 -0.1 I -0.05 0.1 I 0.05 0.0000304 0

42 4l 42 -0. l3 -0.06 0.13 0.06 0.0000598 0

43 42 43 -0.17 -0.08 0.17 0.08 0.0001141 0

44 43 44 -0.17 -0.08 0.t7 0.08 0.00003 t0 0

45 44 45 -0.22 -0.1 I 0.22 0.1 I 0.0000313 0

46 45 46 -0.28 -0.13 0.28 0. l3 0.0000126 0

47 46 4l -0.28 -0. l4 0.28 0.14 0.00003 r 7 0

48 47 48 -0.29 -0.14 0.29 0.14 0.0000401 0

49 48 49 -0.29 -0. l4 0.29 0.L4 0.0000540 0

50 49 50 -0.34 -0.16 0.34 0.r6 0.000501 8 0

51 50 51 -0.37 -0.t8 0.37 0. l8 0.0000387 0

52 5t 52 -0.41 -0.20 0.41 0.20 0.0000375 0

53 52 53 -0.41 -0.20 0.4 r 0.20 0.00061 39 0
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sn :r{d r.8 n 1 : lil a r o { ri r d'{'h,hd r : s u u vr o fl o u B r d',: du r r l n rfl er r.r r : (ri o )

t

RITYI

Alv
n{t3fi?litud s lmarrTrrYa i s lnarrTrrYa; PL

(Mw)

Q"

(MVAr)rYa i rYo j P (Mw) Q (MVAr) P (MW) Q (MvAr)

54 53 54 -0.4r I 0.42 -0.99 0.0022130 0

55 54 55 -0.45 0.98 0.45 -0.97 0.0046043 0.01

56 55 56 -0.46 0.97 0.46 -0.97 0.0012288 0

57 56 57 -0.54 0.93 0.54 -0.93 0.0000164 0

58 57 58 -0.59 0.90 0.59 -0.90 0.0002702 0

59 58 59 -0.63 0.88 0.63 -0.88 0.0005433 0

60 59 60 -0.67 0.86 0.67 -0.86 0.0005992 0

6l 60 6r -0.68 0.86 0.68 -0.85 0.0024214 0

62 6l 62 -0.69 0.85 0.69 -0.8s 0.0006572 0

63 62 63 -0.7 0.84 0.70 -0.84 0.003s81 8 0.01

64 63 64 -0.77 0.80 0.77 -0.80 0.0009272 0

65 64 65 -0.83 0.78 0.83 -0.77 0.0012128 0

66 65 66 -0.87 0.75 0.88 -0.75 0.0022225 0

67 66 67 -0.95 0.71 0.95 -0.71 0.0001746 0

68 67 68 -0.98 0.70 0.98 -0.69 0.0007718 0

69 68 69 -0.99 0.69 0.99 -0.69 0.0008122 0

70 69 70 l.0l 0.68 L0l -0.68 0.0001396 0

7l 70 7l 1.01 0.68 l.0l -0.68 0.0006471 0

72 7t 72 -t.02 0.68 1.02 -0.67 0.0007617 0

73 72 73 1.03 0.67 1.03 -0.67 0.0002002 0

74 73 74 - r.05 0.66 1.05 -0.66 0.0022597 0

75 74 75 -1.08 0.64 1.08 -0.64 0.0024502 0

76 75 76 -l.l I 0.62 l.l I -0.62 0.0012828 0

77 76 77 - l.l5 0.60 1.15 -0.60 0.0009799 0



136

srl:r{fi r.8 n1:"lilaro.rrird'r'h'lflr:vurLmndou B nd.:durrlnrfln'r.rr: (eio)

n{Yt

AI
n{tvfi?t.tucI s 

nlnarr?rr.Ya 
i s lnar{rrYo j PL

(Mw)

Q,

(MVAr)udi ria j P (MW) Q (MvAr) P (MW) Q (MvAr)

78 77 78 -r.17 0.59 t.t7 -0.59 0.0030730 0

79 78 79 - l.l8 0.58 1.t9 -0.57 0.0092791 0.01

80 79 80 1.22 0.56 1.22 -0.56 0.0003 r r 6 0

8l 80 8l r.3l 0.5 r 1.33 -0.5 0.0133115 0.02

82 8l 82 1.36 0.48 1.37 -0.47 0.0023949 0

83 82 83 -t.37 0.47 1.38 -0.46 0.0076413 0.01

84 83 84 -1.39 0.46 l 39 -0.46 0.0018157 0

85 84 85 - 1.40 0.45 1.40 -0.45 0.0015296 0

:?U 0. l 694389 0.28

;' 1,3 flonrtdru?oln1:Imarirfl.tldflr loulil:un:il Matpower 3.2 r,o{tvuunflflou C

- en:t{d ll.9 u:{d'u1lh{r:yulvradou c riourluur?nrfln?{0:

UCT

u:rfru\y,lfrr nr:drsrirff.rlyh{r Inao

xu-lo (pu) {u (o{fl't) P (Mw) Q (MvAr) P (MW) Q (MVAr)

I 1.050 0 3.88 1.53

2 1.050 -0.001

3 1.043 -0.334

4 1.026 1.146

5 1.020 -1.43

6 t.026 1.t52 0.6 r 0.19

7 1.026 -1.152 0.70 0.21

8 1.014 1.763
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_- s ^ q tl tr{ t I q
en: 1.1?i rl.9 r r: { a u 

-h,h4 
r : v u U yt n fl o u c ri o u du u r 1 or rfl rr a.: o : 1ci o;

,',r',.rd t. t o n r :'lu n I o,: d r d'.:'[yhh : s u uvr er do u c ri ou du n r on rfl n x o :

J

UiT
u:.r6'u'lylflr nr:drsrirffrb,hh Imao

llulo (pu) qxl (ottfll) P (Mw) Q (MvAr) P (MW) Q (MvAr)

l0 L013 L786 0.05 0.02

ll I .013 1.794 0.26 0.l0

t2 1.013 -L805 1.03 0.40

: ?lJ 3.88 1.53 3.8 r.380

R.IYI

AtV
n{:y?t?1{ucr s'lnarr7rrYo i stiardrria; PL

(Mw)

QL

(MvAr)U6I i UflJ P (Mw) Q (MvAr) P (Mw) Q (MVAr)

I I 2 3.88 1.53 -3.88 1.53 0.0000052 0

2 2 J 3.88 r.53 -3.86 1.50 o.017147 4 0.03

3 J 4 3.86 1.50 -3.82 -1.42 0.04081l0 0.08

4 4 6 1.3 I 0.40 -1.31 -0.40 0.0001032 0

5 6 7 0.70 0.21 -0.70 -0.21 0.0000000 0

6 4 5 2.51 1.02 -2.50 -l 0.0096304 0.02

7 5 8 2.50 I -2.49 -0.98 0.01I r469 0.02

8 8 9 r.l5 0.45 l.l5 -0.45 0.00019s7 0

9 8 l0 r.33 0.53 -1.33 -0.52 0.0004143 0

10 l0 ll t.28 0.50 -1.28 -0.50 0.0001344 0

ll ll t2 r.03 0.40 -1.03 -0.40 0.0001462 0

t2 l2 7 0 0 0 0 0.0000000 0

5?lJ 0.0797347 0.l s
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i vugr'ltl{1t .U.ll rr:{9tu [r'lrtr:yuuvradou c lruurflu?.1:ou

n r: r{d r. I 2 n r:'lil a t o.r ri I o'.:'h,{ rt r : s u u yr fl dou c rl 6uy rfl u ?{ 5 o u

lJ CI

u:.ro'utlylfir n r : iir s rir fi'.r'[r,|fl r Inao

xulo (pu) {xr (o{fl1) P (MW) Q (MvAr) P (MW) Q (MVAr)

I 1.050 0 3.86 1.50

2 1.050 -0.001

J 1.043 -0.334

4 t.027 1.145

5 t.025 1.23

6 1.026 1.16 0.61 0.19

7 1.026 l.l6 0.70 0.21

8 t.023 - I .328

9 1.023 - I .341 l.l5 0.45

10 1.023 -t.32t 0.05 0.02

ll 1.023 -1.319 o.26 n.l0

t2 1.023 -1.31I 1.03 0.40

'?U
3.86 1.5 3.8 r.38

n{Yt

AIV
n{:cfi?lilucl s lnardrrYo i slnardrria; PL

(Mw)

Q"

(MVAr)udi ria j P (MW) Q (MvAr) P (Mw) Q (MvAr)

I I 2 3.86 1.50 -3.86 1.50 0.000005 1 0

2 2 3 3.86 1.50 -3.84 -t.47 0.0169307 0.03

3 3 4 3.84 1.47 -3.80 1.39 0.0402952 0.08

4 4 6 3.06 I .10 -3.06 1.09 0.0005809 0

5 6 7 2.4s 0.91 -2.45 -0.91 0.0000001 0

6 4 5 0.75 0.29 -0.74 -0.29 0.0008434 0

7 5 8 0.74 0.29 -0.74 -0.29 0.0009762 0
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.ih
n r:r{ii r,. 1 2 nr:'lfi ot o.: ri rdr'[r'lrt r : y u uyr n dou c x ruvrfl u ?{ : ou (eio )

iulr
fl r : r{fr r,. I 3 r r: { du'[r,h{ r : v u u vr n d o u c n d'.r du n r I n rfl e ?{ 0 :

a

n{Yl

AIV
nilicl.t?'t.tucI s lnardrr.Yo i slnarrTrrYoi PL

(Mw)

Q"

(MVAr)udi tYo j P (MW) Q (MvAr) P (MW) Q (MvAr)

8 8 9 l.t5 0.45 1.15 -0.45 0.0001922 0

9 8 l0 -0.41 -0.16 0.41 0.16 0.0000386 0

l0 l0 ll -0.46 -0.1 8 0.46 0.18 0.0000171 0

ll ll t2 -0.72 -0.28 0.72 0.28 0.0000703 0

12 t2 7 1.74 -0.69 1.75 0.69 0.0035339 0.0r

5?u 0.0634837 0.12

Ufl
u:.r6'u'h'lrtr nr:rirurirf.rlr{flr Inao

turo (pu) {il (o.rflr) P (Mw) Q (MVAr) P (Mw) Q (MvAr)

I l 050 0 3.86 1.50

2 1.050 -0.001

J 1.043 -0.334

4 1.027 L l45

5 1.024 -t.277

6 1.026 1.158 0.61 0.19

7 1.026 1.158 0.70 0.21

8 1.021 - 1.430

9 1.020 -1.442 1.15 0.45

l0 1.024 -1.277 0.05 0.02

ll 1.024 -1.27'7 0.26 0.10

l2 1.024 -1.274 1.03 0.40

'?U
3.86 1.5 3.8 1.38
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a

a

fl rm{ii r. 1 4 n r : "lH a t o.r ri r d.r'ly'l fl r : y r u yr n do u c n d'.: riu r r o n rfl n x r :

t.l Hanr:rirurornr:nhnar{rfrc'ly'h{r Ios}J:iln:u Marpower 3.2 r,o{:vuu?terflou n

i uu
n r : r.rii .u. t 5 r r: r rTu'l y,h{ r : s u u vr n do u n ri o u rlu r r q nr ril n r,: r :

Ud
u:s6'u1?,hh nrriirsrirfl.rly{flr Inao

llulo (pu) {u (o.rfl1) P (MW) Q (MVAr) P (MW) Q (MvAr)

I r.050 0 5.03 -0.02

2 1.047 -0.290 0.l8 0.12

3 1.044 -0.605 0.24 0.r6

4 1.042 -0.874 0.06 0.04

5 1.042 -0.981 0.04 0.03

f)i114

d'r:snir{fa slmardrr.Ya i s lnardrrYo; PL

(Mw)

Q"

(MVAr)rYo i rYo j P (MW) Q (uvar; P (MW) Q (MvAr)

I I 2 3.86 1.50 -3.86 -1.50 0.000005 I 0

2 2 J 3.86 1.50 -3.84 -t.47 0.0169426 0.03

J J 4 3.84 1.47 -3.8 - 1.39 0.0403234 0.08

4 4 6 2.64 0.93 -2.64 -0.93 0.0004329 0

5 6 7 2.03 0.74 -2.03 -0.74 0.0000000 0

6 4 5 r.l6 0.46 -1. l6 -0.46 0.0020423 0

a
5 8 l. t6 0.46 l.l5 -0.45 0.0023639 0

8 8 9 r.l5 0.45 l.l5 -0.45 0.0001930 0

9 8 10 0 0 0 0 0.0000000 0

l0 l0 ll -0.05 -0.02 0.05 0.o2 0.c000002 0

ll l1 t2 -0.31 -0.12 0.31 o.t2 0.0000129 0

t2 t2 7 -1.33 -0.52 1.34 0.53 0.00206r5 0

:?U 0.0643778 0.12



t4l

j sh
er r : r {ii r,. I s r r: { 6'u'lr'hfl r : c u u yr n do u o ri ou ri'u tr r 1 n ril n r.r o : (ei o )

a

UCI

u:.r6'u1v{flr n r : iiru rir fi'.r'lv'Ifl r Inao

uulel (pu) ryu (o.lflt) P (Mw) Q (MvAr) P (MW) Q(MvAr)

6 1.041 -1.019 0.10 0.07

7 1.041 -1.066 0.03 0.02

8 1.040 t.152 o.27 0.18

9 1.040 l.165 0.02 0.02

l0 1.040 1.243 0.02 0.02

lt 1.040 1.268 0.03 0.02

t2 1.039 1.329 0.02 0.02

l3 1.039 1.366 0.02 0.01

t4 1.039 - l .395 0.04 0.03

l5 1.039 t.M7 0.04 0.03

16 1.039 t.472 o.o2 0.01

l7 1.038 - I .534 0.01 0

l8 1.038 -1.632 0.01 0.01

t9 1.038 - l .635 0.02 0.02

20 r.038 1.725 0.01 0.01

21 r.037 t.773 0.03 0.02

22 1.037 1.894 0.01 0

23 1.037 r.931 0.01 0.01

24 1.037 t.963 0.0r 0

25 1.036 -2.034 0.01 0.01

26 1.036 -2.037 0.04 0.03

27 1.036 -2.045 1.47 l.0l

28 r.036 -2.045 0 -0.60

29 1.036 -2.1 l8
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i u u r9t t 9 q
er 1 : r {ii fl . I 5 r r: { riu'[v'h4 r : y u I yr n do u o ri o u riu r r I n ril n x o : (ri o )

Ufl
ru:.r6'u\vlfir nr:rirurirfl.r'h{flr Ir,rao

1Ju-ror (pu) {xr (o{fl1) P (MW) Q (MVAr) P (Mw) Q(MvAr)

30 1.036 -2.129 0.04 0.03

3l 1.037 -2.177 0.01 0.01

32 1.037 -2.t96 0.01 0.01

33 1.037 -2.355 0.03 0.02

34 1.037 -2.366 0.19 0. 13

35 1.037 -2.398 0.06 0.04

36 l'037 -2.411 0.03 0.02

37 1.037 -2.419 0.0r 0.01

38 1.037 -2.426 0.02 0.02

39 1.038 -2.522 0.05 0.04

40 1.038 -2.545 0 -1.50

4l 1.038 -2.572 0.0r 0.01

42 1.038 -2.582 0.02 0.01

43 1.038 -2.596 0.01 0.01

44 r.038 -2.623 0.01 0.01

45 1.037 -2.661 0.09 0.06

46 1.037 -2.681 0.01 0.01

47 1.037 -2.691 0 0

48 L037 -2.702 0.33 0.23

49 1.037 -2.709 0.02 0.02

50 1.037 -2.712 0.01 0.01

5l L037 -2.73 0.01 0.01

52 1.037 -2.743 0.01 0.01

53 1.037 -2.852 0 0

i

t
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iqu
fl trl{ii r,. I 5 rr: {d'u'[r,,h{r: sl um n dou o ri oudu n I q fl rfl n?{ 0 : (sio)

a

I

a

:

Ud
ru:.rri'unlr,lflr nr:drsrirfi.rlv{flr Inan

xulo (pu) {1r (o{fl1) P (Mw) Q (MVAr) P (Mw) Q (MVAr)

54 1.037 -2.877 0.0r 0.01

55 1.037 -2.886 0 -1.50

56 1.037 -2.89 0.05 0.04

57 t.037 -2.892 0.09 0.06

58 1.037 -2.896 0.02 0.02

59 1.037 -2.901 0.04 0.03

60 1.037 -2.906 0.05 0.04

6l 1.036 -2.9t8 0.01 0_0r

62 1.036 -2.919 0.02 0.02

63 L036 -2.925 0.04 0.03

64 1.036 -2.928 0.01 0.01

65 1.036 -2.93 0.02 0.02

66 r.036 -2.938 0.03 0.02

67 1.036 -2.938 0.01 0

68 1.035 -2.939

69 1.035 -2.966 0.29 0.20

70 1.034 -2.977 0.25 0.17

7t 1.022 -1.667 0.29 0.20

72 1.022 -1.649 0.71 -1.01

73 1.022 1.598 0.62 0. l3

74 1.023 - 1.448 0.66 0.45

75 1.025 -1.2s8 0.4t 0.28

76 1.028 - 1.038 0.33 0.23

77 t.03 r -0.845 0.68 0.47
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i ux
fl r:r{ii 1,.1 s rr:{du'lllfl r: sulvrndou o rioudur rqnrfl n?{ o: (eio )

a

't Ufl
u:.ro'u'ly,hlr nr:rirurirff{'h{flr Inao

tlulo (pu) xlu (0{fl1) P (Mw) Q (MVAr) P (Mw) Q(MvAr)

78 1.034 -0.720 0.35 0.24

79 1.037 -0.560 0.10 0.07

80 1.05 0 35 l.l8

8l t.035 -2.945 0.18 0. l3

82 1.035 -2.946 0.03 0.02

83 0.976 - 1.878 0.08 0.05

84 0.977 -1.875 0.40 0.28

85 0.978 - 1.864 0.44 0.30

86 0.982 L806 0.47 0.33

87 0.986 1.766 0.13 0.09

88 0.99 -t .716 0.33 0.23

89 0.999 - l .604 0.09 0.06

90 1.003 - I .560 0.49 -0.26

9l l.0l -1.404 0.08 0.0s

92 r.016 -1.266 o.52 0.36

93 t.023 r.003 0.02 0.01

94 1.029 -0.777 0. l5 0. l0

95 t.032 -0.657 0.45 0.31

96 1.036 -0.515 0.01 0.01

97 1.04 -0.352 0.02 0.01

98 1.045 -0. r 63 0.3 r 0.22

99 r.05 0 35 2.37

:?U 75.03 3.53 13.08 3.03

l

,
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er 1 : r {d r. 1 6 n r : 1 r a t o.r ri r d'.:'lyl rt r : y u u yr fl fl o u o ri ou du n r r n rfl n er n :

n{Yt

Alvn{:vfi?}lucI s'lnardrrYa i s'lnarrTrriaI PL

(Mw)

Q"

(MVAr)rio i u-a j P (MW) Q (MvAr) P (MW) Q (MVAr)

I I 2 5.03 -0.02 -5.01 0.04 0.0133167 0.0253491

2 2 3 4.84 -0.17 -4.82 0.19 0.0137005 0.0260757

3 3 4 4.59 -0.35 -4.s7 0.37 0.0109135 0.0207722

4 4 5 4.52 -0.41 -4.s2 0.42 0.0042688 0.0081262

5 5 6 4.48 -0.45 -4.47 0.45 0.0014826 0.00282t7

6 6 7 4.37 -0.s2 -4.37 0.53 0.0017879 0.0034007

7 8 9 4.07 -0.74 -4.06 0.74 0.0004685 0.0008896

8 7 8 4.33 -0.55 -4.33 0.56 0.00325 8 I 0.0062028

9 t0 il 4.01 -0.78 -4.01 0.78 0.0008653 0.00 r 6471

t0 9 l0 4.04 -0.76 -4.04 0.76 0.0027t32 0.0051642

ll ll t2 3.98 -0.80 -3.98 0.81 0.002 1083 0.004012

t2 t2 l3 3.96 -0.82 -3.95 0.82 0.0012738 0.0024237

l3 l3 t4 3.94 -0.84 -3.94 0.84 0.0009787 0.0018644

t4 t5 l6 3.85 -0.90 -3.85 0.9 0.0008438 0.0016064

l5 l4 l5 3.89 -0.87 -3.89 0.87 0.0017287 0.0032909

l6 l6 l7 3.83 -0.91 -3.83 0.92 0.0020515 0.0039057

t7 t7 l8 3.83 -0.92 -3.82 0.93 0.0032253 0.0061388

t8 I8 l9 3.81 -0.93 -3.8 r 0.94 0.0000929 0.0001757

l9 l9 20 3.79 -0.95 -3.78 0.96 0.0029344 0.0055859

20 20 21 3.1 I -0.97 -3.77 0.97 0.0015652 0.0029800

2l 2t 22 3.73 -0.99 -3.73 I 0.0038736 0.0073714

22 22 23 3.72 -l.01 -3.72 l.0l 0.001 1940 0.0022719

23 23 24 3.72 -1.01 -3.71 l.0r 0.00t0222 0.0019464

24 24 25 3.71 1.02 -3.71 1.02 0.0022569 0.0042978

25 25 26 3.70 1.03 -3.70 1.03 0.0001057 0.0002003

a
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n r:l{d fl . 1 6 n'r : 
,Ifi 

n I o.: ri r n'{'h,h{ t : v r u vr o do u o ri o u n r : 6'u ?r r (si o )

n{Yt

AI
n{:yfi?t.lucr s 

nlrar{rrYo 
i s lnardrrYa.; PL

(Mw)

Q,

(MVAr)udi rYo j P (MW) Q (MvAr) P (MW) Q (MvAr)

26 26 27 3.65 1.06 -3.65 1.06 0.0003275 0.0004461

27 27 28 2.19 -2.07 -2.19 2.07 0.0000034 0.0000059

28 28 29 2.19 1.47 -2.18 1.47 0.0015722 0.002991 8

29 29 30 2.18 1.47 -2.18 1.48 0.0002386 0.0004540

30 30 3l 2.14 1.51 -2.14 1.5 I 0.0010319 0.0019637

31 31 32 2.13 -1.51 -2.13 1.51 0.0003998 0.0007608

32 32 33 2.12 -1.52 -2.t2 1.53 0.0034054 0.0064823

33 33 34 2.09 -1.55 -2.09 1.55 0.0002275 0.0004331

34 34 35 1.90 r.68 r.90 1.68 0.0006763 0.0012875

35 35 36 1.84 -t.72 -1.84 1.72 0.00028 l0 0.0005343

36 36 37 I .81 1.74 -1.81 t.74 0.0001675 0.0003 r 92

37 37 38 1.80 1.75 - 1.80 t.75 0.000r527 0.0002901

38 39 40 t.72 r .81 t.72 l.8l 0.0004983 0.0009481

39 38 39 1.77 1.77 1.77 1.77 0.0020421 0.0038874

40 40 4l 1.72 -0.31 1.72 0.31 0.000389r 0.0007405

4l 4t 42 t.7 t -0.32 l.7t 0.32 0.000 I 527 0.0002905

42 42 43 1.69 -0.33 -1.69 0.33 0.0002 r 03 0.0004003

43 44 45 1.67 -0.34 1.67 0.34 0.0005404 0.0010287

44 43 44 1.68 -0.33 1.68 0.33 0.000394r 0.0007502

45 45 46 1.58 -0.4 1.58 0.4 0.0002684 0.00051 I

46 46 47 1.57 -0.41 -1.57 0.41 0.000 I 369 0.0002608

47 48 49 1.24 -0.64 1.24 0.64 0.0000847 0.0001612

48 47 48 1.57 -0.4r 1.57 0.41 0.000t528 0.0002909

49 49 50 t.22 -0.66 1.22 0.66 0.0000252 0.0000478

50 50 5l 1.20 -0.67 -1.20 0.67 0.0002041 0.0003886

a

I
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ih
q r: r{ii rr. r 6 n 1 :'[H a t o.: ri r fr.r'lv'h{ r : v u u yr n dou o ri o u nr: rlu r I (eio )

tt

;

;

n{m

A'
n{:rfi?-t{ucI slnar{rr.Ta i s'lnardrrYa; PL

(Mw)

Q"

(MVAr)rYa i udj P (Mw) Q (MvAr) P (MW) Q (MvAr)

5l 5l 52 l.l9 -0.68 L19 0.68 0.000 r 421 0.0002703

52 52 53 l.l8 -0.69 r.t7 0.69 0.0012076 0.0022984

53 53 54 t.l7 -0.69 t.t7 0.69 0.0002817 0.0005363

54 54 55 t.l6 -0.70 l.l6 0.7 0.0000987 0.0001878

55 56 57 l.l I o.77 -1.11 -0.77 0.0000353 0.0000674

56 55 56 I .16 0.80 - 1.16 -0.8 0.0000950 0.0001808

57 57 58 1.02 o.7r -1.02 -0.71 0.0000853 0.000 l 623

58 58 59 I 0.69 -l -0.69 0.0001226 0.0002334

59 59 60 0.96 0.66 -0.96 -0.66 0.0000844 0.0001607

60 60 6l 0.9 o.62 -0.9 -0.62 0.0002446 0.0004655

6l 6t 62 0.89 0.61 -0.89 -0.61 0.0000138 0.0000263

62 62 63 0.86 0.6 -0.86 -0.6 0.0001007 0.0001917

63 63 64 0.82 0.57 -0.82 -0.57 0.0000603 0.0001150

64 64 65 0.81 0.56 -0.81 -0.56 0.0000285 0.0000s43

65 66 67 0.76 o.52 -0.76 -0.52 0.0000r 03 0.0000196

66 65 66 0.79 0.54 -0.79 -0.54 0.0001362 0.0002s92

67 67 68 0.'t5 0.52 -0.75 -0.52 0.0000166 0.0000316

68 68 69 0.54 o.37 -0.54 -0.37 0.0003030 0.0005767

69 68 8l 0.21 0.15 -0.21 -0.15 0.0000878 0.0000919

70 69 70 0.25 0.17 -o.25 -0.17 0.0000577 0.0001097

7t 70 7l 0 0 0 0 0 0

72 7l 72 -0.29 -0.20 0.29 0.20 0.0001166 0.0002219

73 72 73 -1.01 0.81 l.0l -0.8 0.0006761 0.0009195

74 l5 74 r.63 0.68 1.63 -0.67 0.0028194 0.0038346
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sr 1: r.rd $. 1 6 fl r : "Iil o r o.r ri r n''q'lylfi i : v u yr q do u o ri o u n r : du r r (si o )

ar n{?l

AI
n{:yfi2t.tucT s 

nlnardrrYa 
i s \marrirria; PL

(Mw)

Q"

(MVAr)rYa i rYa j P (Mw) Q (MvAr) P (Mw) Q (MVAr)

75 74 75 -2.29 0.22 2.30 -0.21 0.0052667 0.007r634

76 75 76 -2.70 -0.07 2.7 | 0.08 0.0078345 0.0106552

77 76 77 -3.04 -0.31 3.05 0.32 0.0082160 0.0111747

78 77 78 -3.73 -0.79 3.73 0.8 0.0074271 0.0101 0 I 9

79 78 79 -4.08 1.04 4.09 1.05 0.0110270 0.0149989

80 79 80 -4.19 -1.12 4.23 l.l8 0.0407043 0.0553627

8l 8l 82 0.03 0.02 -0.03 -0.02 0.0000020 0.0000021

82 82 83 0 0 0 0 0 0

83 83 84 -0.08 -0.05 0.08 0.05 0.0000r 62 0.0000169

84 84 85 -0.48 -0.33 0.48 0.33 0.0003746 0.0003920

85 85 86 -0.92 -0.64 0.93 0.64 0.0038999 0.00408r l

86 86 87 -1.40 -0.97 1.40 0.97 0.004 1230 0.0043147

87 87 88 1.54 -r.06 1.54 1.07 0.0055596 0.00581 8l

88 88 89 -r.87 1.3 r.89 l.3l 0.0155769 0.0163009

89 89 90 r.98 1.38 1.99 r.39 0.0063665 0.006662s

90 90 9l -2.48 l.t2 2.49 l.l4 0.0138176 0.0t44597

9l 9l 92 -2.57 r.l9 2.s8 t.20 0.0129493 0.0135509

92 92 93 -3.10 -r.56 3.1 I 1.59 0.0128345 0.0244286

93 93 94 -3.r3 - 1.6 3.15 1.62 0.0112616 0.0214340

94 94 95 -3.30 1.73 3.30 t.74 0.0064132 0.0122062

95 95 96 -3.75 -2.05 3.',l6 2.07 0.008915 l 0.0169698

96 96 97 -3.77 -2.07 3.78 2.09 0.0103490 0.0196977

97 97 98 -3.80 -2.1 3.81 2.13 0.0122264 0.0232698

98 98 99 -4.12 -2.34 4.14 2.37 0.0116632 0.0221997

52tJ 0.3152612 0.50047 I 9
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isr,gr"r:l{yt .t.I7 rr:{fiu lv,hh:suuvrndou D xiuurflu?.1:ou

UCI

u:.rffu\v{rh nr:iirsrirff.r'lv,hh Inao

l,uro (pu) rxr (o.tfl1) P (MW) Q (MVAr) P (MW) Q (MVAr)

I r.050 0 4.88 1.06

2 1.046 -0.250 0.18 0.12

J 1.042 -0.520 0.24 0.16

4 L039 -0.750 0.06 0.04

5 1.038 -0.842 0.04 0.03

6 1.037 -0.874 0.10 0.07

7 1.037 -0.914 0.03 0.02

8 1.036 -0.988 0.27 0.18

9 1.036 -0.999 o.o2 0.02

l0 1.035 -1.065 o.02 0.02

ll 1.035 - 1.086 0.03 0.02

12 L034 r.138 0.02 0.02

l3 1.034 -1.170 o.02 0.01

t4 r.034 1.194 0.04 0.03

l5 1.033 -1.238 0.04 0.03

l6 1.033 -t.259 0.02 0.01

t7 1.032 -t.312 0.01 0

l8 1.032 1.395 0.01 0.0r

l9 1.032 1.397 0.02 0.02

20 1.031 -1.473 0.01 0.01

2t 1.030 - 1.514 0.03 0.02

22 1.029 -1.616 0.01 0

23 t.029 -1.647 0.0r 0.01

24 t.029 1.674 0.01 0

25 1.028 1.734 0.0r 0.01



1s0

i uunrrr{ii fl.l7 rr:{rTu'[v,htr:vuuvrqdou D usuyrflu?.r:ou (fiio)

UCT

ru:{6'uh{fir nr:iirsdrfi'{ldflr Iuao

xulo (pu) ulJ (o.:fl.t) P (Mw) Q (MvAr) P (MW) Q (MvAr)

26 r.028 1.737 0.04 0.03

27 r.028 1.743 1.47 1.01

28 r.028 1.743 0 -0.60

29 1.028 - 1.800

30 1.028 r.808 0.04 0.03

3l 1.028 - 1.846 0.01 0.01

32 1.027 1.860 0.01 0.01

33 1.027 1.983 0.03 0.02

34 1.027 r.991 0.19 0. l3

35 1.027 -2.015 0.06 0.04

36 1.o27 -2.025 0.03 0.02

37 1.027 -2.031 0.01 0.0r

38 t.027 -2.037 0.02 0.02

39 1.027 -2.109 0.05 0.04

40 1.027 -2.127 0 1.5

4l 1.026 -2.143 0.01 0.01

42 1.026 -2.150 0.02 0.0r

43 1.026 -2.159 0.01 0.01

44 t.025 -2.176 0.01 0.0r

45 1.025 -2.200 0.09 0.06

46 1.024 -2.2t2 0.01 0.01

47 1.024 -2.2t8 0 0

48 1.024 -2.225 0.33 0.23

49 1.024 -2.230 0.02 0.02

50 1.024 -2.23t 0.01 0.01
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.i vh
fl r:r{ii ir.l 7 rr:{d'u "[r,'htr: vuuvrodou D xilurfl u ?{: 0u (sio )

UCT

ru:s6'u1v,[frr nr:drurirff.r'lv'lrlr Inoo

tutgr (pu) {u (o{fl.r) P (Mw) Q (MVAr) P (MW) Q(MVAr)

5l 1.024 -2.241 0.01 0.01

52 1.024 -2.248 0.01 0.01

53 1.022 -2.309 0 0

54 1.022 -2.323 0.01 0.01

55 1.022 -2.328 0 -1.50

56 t.022 -2.328 0.05 0.04

57 1.022 -2.328 0.09 0.06

58 1.021 -2.328 0.02 0.02

59 1.021 -2.327 0.04 0.03

60 1.021 -2.326 0.05 0.04

6l 1.020 -2.323 0.01 0.01

62 1.020 -2.323 0.02 0.02

63 1.020 -2.321 0.04 0.03

64 1.019 -2.32 0.0r 0.01

65 t.019 -2.319 0.02 0.02

66 1.019 -2.316 0.03 0.02

67 1.019 -2.316 0.01 0

68 1.018 -2.31s

69 l.018 -2.287 0.29 0.20

70 I .018 -2.248 0.25 0.17

7l 1.018 -2.17 4 0.29 0.20

12 1.0t9 -2.085 0.71 -1.01

73 1.019 -2.010 0.62 0.13

74 1.020 1.807 0.66 0.45

75 1.022 - 1.560 0.41 0.28



t52

i ux
er r : r,rii rr. I 7 r r: { eTu tv,hfl r : v I u vr a do u D I ru v rfl u ?,1 : o u (ei o )

UCI

u:.r6'u'lv{flr nr:iirsrirffdv,hh ft.rasr

xulo (pu) ryu (o{fl1) P (Mw) Q (MvAr) P (MW) Q (MvAr)

76 t.026 -t.277 0.33 0.23

77 1.029 1.033 0.68 0.47

78 t.032 -0.879 0.35 0.24

79 1.036 -0.683 0.10 0.07

80 1.050 0 35 1.06

8l 1.016 -2.288 0.18 0.13

82 r.014 -2.2s0 0.03 0.02

83 r.0t2 -2.224 0.08 0.05

tt4 1.010 -2. I 80 0.40 0.28

85 t.009 -2.145 0.44 0.30

86 1.010 -2.0t9 0.47 0.33

87 I.OI I -1.948 0.13 0.09

88 r.013 1.864 0.33 0.23

89 1.018 -r.686 0.09 0.06

90 1.020 -1.618 0.49 -0.26

9l 1.024 -t.423 0.08 0.05

92 1.028 -1.251 0.s2 0.36

93 1.032 -0.993 0.02 0.01

94 L035 -0.771 0. l5 0.1

95 1.037 -0.652 0.45 0.31

96 r.040 -0.512 0.01 0.01

97 1.043 -0.351 0.02 0.01

98 t.047 -0.162 0.31 0.22

99 1.050 0 35 1.36

52U 74.88 3.47 r 3.08 3.03
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fl r r r{fi fl . r 8 n r : 1 H n t o.r ri r d'.:'lv'hil : s u u yr n do u o I ar v rfl u.r s : ou

n{?t

AIV
n{:yfi2-t{ud s 

nlnarrTrrYa 
i slmar{rrYa; PL

(Mw)

Q"

(MVAr)rYo i flaj P (Mw) Q (MvAr) P (Mw) Q (MvAr)

I I 2 4.88 r.06 -4.87 1.03 0.0 r3 r596 0.02s0502

2 2 3 4.69 0.91 -4.68 -0.88 0.0133985 0.0255009

3 3 4 4.44 0.72 -4.43 -0.7 0.0104978 0.0 r 99809

4 4 5 4.38 0.66 -4.37 -0.66 0.0040879 0.0077820

5 5 6 4.33 0.63 -4.33 -0.63 0.0014r 51 0.0026932

6 6 7 4.23 0.55 -4.23 -0.55 0.0016906 0.0032 I 57

7 8 9 3.92 0.34 -3.92 -0.34 0.0004291 0.0008149

8 7 8 4.t9 0.53 -4.19 -0.52 0.0030709 0.0058464

9 t0 il 3.87 0.3 -3.87 -0.3 0.0007878 0.0014996

l0 9 l0 3.9 0.32 -3.9 -0.32 0.0024779 0.0047163

ll ll t2 3.84 0.28 -3.84 -0.2'7 0.0019125 0.0036395

t2 t2 13 3.8 r 0.26 -3.81 -0.25 0.001 l5l8 0.0021915

l3 ll t4 3.8 0.24 -3.8 -0.24 0.000883 I 0.0016823

l4 l5 l6 3.7 | 0.r8 -3.7 | -0.18 0.0007526 0.0014329

l5 t4 l5 3.75 0.2t -3.75 -0.21 0.0015505 0.0029517

l6 l6 t7 3.69 0.17 -3.69 -0.l6 0.001 8254 0.0034752

t7 l7 l8 3.69 0.16 -3.68 -0. l6 0.0028677 0.0054581

l8 l8 l9 3.67 0.15 -3.67 -0. l5 0.0000824 0.0001559

l9 l9 20 3.65 0. l3 -3.64 -0.12 0.0025942 0.0049383

20 20 2l 3.63 0.1 I -3.63 -0.1 I 0.0013809 0.002629

2l 2t 22 3.s9 0.09 -3.59 -0.08 0.0033995 0.0064692

22 22 23 3.58 0.08 -3.58 -0.08 0.0010469 0.001992

23 23 24 3.58 0.07 -3.58 -0.07 0.0008952 0.001 7046

24 24 25 3.57 0.06 -3.57 -0.06 0.0019747 0.0037604

25 25 26 3.56 0.06 -3.56 -0.06 0.0000923 0.0001 75 I



t54

nlrr{d r. 18 nr: 
ulil 

ar o.r ri rd,r'lv,ht r : v u u yr q dou o tnrsrfl u ar : ou (si o)

fl.rfl

Af
n{5yfi?t{u6t s'lmardrtYa i s luardrria; PL

(Mw)

Q"

(MVAr)udi faj P (MW) Q (MvAr) P (Mw) Q(MvAr)

26 26 27 3.52 0.03 -3.52 -0.02 0.0002841 0.000387

27 27 28 2.0s -0.99 -2.05 0.99 0.000002 0.0000034

28 28 29 2.05 -0.39 -2.05 0.39 0.0009988 0.0019007

29 29 30 2.05 -0.39 -2.05 0.39 0.0001516 0.0002884

30 30 3l 2.00 -0.42 -2.00 0.42 0.0006415 0.0012207

3l 3l 32 t.99 -0.43 1.99 0.43 0.000247s 0.00047 I

32 32 33 1.99 -0.43 r.98 0.44 0.002 1 002 0.0039978

33 33 34 r.95 -0.46 1.95 0.46 0.0001383 0.0002632

34 34 35 1.76 -0.59 -1.7 6 0.59 0.0003715 0.0007072

35 35 36 t.7 -0.63 1.7 0.63 0.0001489 0.000283 l

36 36 37 1.67 -0.65 t.67 0.65 0.0000873 0.0001664

37 37 38 t.66 -0.66 1.66 0.66 0.0000793 0.0001506

38 39 40 1.59 -0.7t 1.59 0.71 0.0002478 0.00047 t4

39 38 39 t.64 -0.68 -1.64 0.68 0.0010453 0.001 9899

40 40 4l 1.59 0.79 -1.59 -0.79 0.0004084 0.0007772

4t 4l 42 1.57 0.78 -1.57 -0.78 0.0001594 0.0003033

42 42 43 1.56 0.76 -1.56 -0.76 0.0002182 0.0004 I 53

43 44 45 1.54 0.75 1.54 -0.75 0.0005571 0.00 I 0606

44 43 44 1.55 0.76 1.55 -0.76 0.0004077 0.0007762

45 45 46 1.45 0.69 1.45 -0.69 0.0002651 0.0005047

46 46 47 1.44 0.68 1.44 -0.68 0.0001347 0.0002566

47 48 49 l.l I 0.45 l.ll -0.45 0.0000637 0.0001214

48 47 48 1.44 0.68 1.44 -0.68 0.0001502 0.0002859

49 49 50 1.08 0.44 1.08 -0.44 0.00001 84 0.0000349

50 50 5l 1.07 0.43 -1.07 -0.43 0.0001467 0.0002793



1s5

iv'nrrr{ii r,. t8 n I 5'lil a ro.r ri rd{'lv'ht r: suuyrn dou D rruvrfl u ?{: ou (gio)

n{m

AI
n{:yfi?-l{ucI s lmarrTru-a i s lmarrTrria; PL

(Mw)

Q"

(MVAr)Ufli fiaj P (MW) Q (MvAr) P (Mw) Q (MvAr)

5l 5t 52 1.06 0.42 1.06 -0.42 0.0001003 0.000r908

52 52 53 1.04 0.41 1.04 -0.41 0.0008374 0.001 5939

53 53 54 L04 0.40 1.04 -0.4 0.0001947 0.0003707

54 54 55 r.03 0.40 - 1.03 -0.4 0.0000674 0.0001282

55 56 57 0.98 r.86 -0.98 1.86 0.000088 I 0.0001681

56 55 56 1.03 1.90 - 1.03 -1.90 0.0002280 0.0004341

57 57 58 0.89 l.80 -0.89 - 1.80 0.0002296 0.0004368

58 58 s9 0.86 r.78 -0.86 1.78 0.0003377 0.0006427

59 59 60 0.82 1.7 5 -0.82 t.75 0.0002416 0.0004599

60 60 6l 0.77 1.72 -0.77 t.7 t 0.0007406 0.00r4092

6l 6l 62 0.75 t.7 t -o.75 t.7t 0.0000424 0.0000809

62 62 63 0.73 1.69 -0.73 -1.69 0.0003186 0.0006065

63 63 64 0.69 t.66 -0.69 -1.66 0.0002005 0.000382

64 64 65 0.68 r.65 -0.68 -1.65 0.0000964 0.000 r 837

65 66 67 0.62 r.6l -0.62 l.6l 0.0000377 0.0000716

66 65 66 0.65 1.63 -0.6s 1.63 0.0004766 0.0009071

67 67 68 0.62 l.6r -0.62 -1.61 0.0000609 0.0001 r 6 I

68 68 69 -0.07 0.54 0.07 -0.54 0.0002142 0.0004077

69 68 8l 0.69 1.07 -0.69 1.07 0.0021973 0.0022993

70 69 70 -0.36 0.34 0.36 -0.34 0.0001590 0.0003026

7l 70 7l -0.61 0. r6 0.6r -0.16 0.0003938 0.0007496

72 7l 72 -0.91 -0.04 0.91 0.04 0.0007617 0.0014497

t5 72 73 1.62 0.97 1.62 -0.97 0.0014588 0.00 r 9842

74 l) 74 -2.24 0.84 2.25 -0.83 0.00523 l5 0.0071153

75 74 75 -2.91 0.37 2.92 -0.36 0.0085987 0.0116952
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ihnrrr{ii r,.t 8 nt: 1r ar oq ri rd'{'h,hilr: y ulyrndou D x o.ryrfl u ?.1: ou (gio)

n{il
AfV
n{5rfl?t{ucI s'lrardrrYa i s}nardrrYa.1 PL

(Mw)

Q"

(MVAr)UCT i tYn j P (MW) Q (MvAr) P (MW) Q (MVAr)

76 75 76 -3.32 0.08 3.33 -0.07 0.0119016 0.016 I 866

77 76 77 -3.67 -0. r6 3.68 0.18 0.0118821 0.016161

78 77 78 -4.35 -0.64 4.36 0.66 0.0099525 0.0135369

79 78 79 -4.71 -0.90 4.73 0.92 0.0143438 0.0195104

80 79 80 -4.83 -0.99 4.88 1.06 0.0525513 0.07t4761

8l 8l 82 0.50 0.94 -0.5 -0.94 0.0018342 0.00r 9r 95

82 82 83 0.47 0.92 -o.47 -0.92 0.0011464 0.0011997

83 83 84 0.39 0.87 -0.39 -0.86 0.0015 l 86 0.00 I 5892

84 84 85 -0.01 0.59 0.01 -0.59 0.0003507 0.000367

85 85 86 -0.45 0.28 0.45 -0.28 0.0008261 0.0008645

86 86 ?1 -0.93 -0.05 0.93 0.05 0.0011599 0.0012138

87 87 88 1.06 -0.14 1.06 0.14 0.0017289 0.0018093

88 88 89 1.39 -0.37 r.40 0.38 0.0059527 0.0062294

89 89 90 1.49 -0.44 t.49 0.44 0.0025478 0.0026662

90 90 9l -1.98 -0.r8 1.99 0.l9 0.0071670 0.0075000

9r 9l 92 -2.07 -0.24 2.08 0.25 0.0068147 0.007 l3 l3

92 92 93 -2.59 -0.61 2.6 0.62 0.0073860 0.0140582

93 93 94 -2.62 -0.63 2.63 0.65 0.0065025 0.0123762

94 94 95 -2.78 -0.75 2.78 o.76 0.0037893 0.00'72120

95 95 96 -3.23 -t.07 3.24 1.08 0.0055935 0.0106472

96 96 97 -3.25 r.09 3.26 l.l 0.00650r5 0.0123746

97 97 98 -3.27 -l.ll 3.28 l.l3 0.o076973 0.0146498

98 98 99 -3.59 1.34 3.60 1.36 0.0076037 0.0r44730

5?U o.2825644 0.4462098



ts7

sn:r{d r.r9 rr:{6'u'h,hh: suuvrn dou o r drduur rnrfl fl r{ o:

UCT

u:{6'u'h{flr nr:drsrirfl.rnlr{flr Inasr

turo (pu) xlxr (o.rflt) P (Mw) Q (MvAr) P (MW) Q (MvAr)

I 1.05 0 5.7 4 0.52

2 L046 -0.3 l5 0.l8 o.t2

3 t.042 -0.659 0.24 0.16

4 1.039 -0.954 0.06 0.04

5 1.038 t.071 0.04 0.03

6 1.038 l.l l3 0.10 0.07

7 1.037 1.164 0.03 0.02

8 L037 -1.259 0.27 0.18

9 1.036 -1.274 0.02 0.02

t0 1.036 - 1.360 0.02 0.02

ll 1.035 1.387 0.03 0.02

t2 1.035 L455 0.02 0.02

l3 1.035 1.497 0.02 0.01

l4 1.034 -1.529 0.04 0.03

l5 1.034 1.586 0.04 0.03

t6 1.034 -t.614 0.02 0.01

l7 1.033 - l .683 0.01 0

l8 1.032 1.792 0.01 0.01

l9 1.032 1.795 0.02 0.02

20 1.032 - I .895 0.01 0.01

2t 1.03 r 1.949 0.03 0.02

22 1.03 -2.084 0.01 0

23 1.03 -2.125 0.01 0.01

24 1.03 -2.161 0.01 0

25 t.029 -2.240 0.01 0.01



1s8

---- s-^vvltu4v9d
er r:'r{yt,rJ. I 9 r [: { n u 

-tv,h4 
r : v u u yt o d o u o r d'l du r r q n rfl n r.: o : 1 oi o ;

UCI

rr:.rsr"u'lv'lflr nr:iirsrirfl.r'lr,hlr Inao

turo (pu) r{il (o{n1) P (Mw) Q (MvAr) P (Mw) Q (MvAr)

26 1.029 -2.243 0.04 0.03

27 t.029 -2.252 1.47 1.01

28 1.029 -2.252 0 -0.60

29 t.029 -2.337

30 1.029 -2.350 0.04 0.03

3l 1.029 -2.406 0.01 0.01

32 t.029 -2.428 0.01 0.01

33 1.028 -2.613 0.03 0.02

34 1.028 -2.626 0.19 0.13

35 1.028 -2.663 0.06 0.04

36 1.028 -2.67q 0.03 0.02

37 1.028 -2.688 0.01 0.01

38 1.028 -2.697 0.02 0.02

39 1.028 -2.810 0.0s 0.04

40 1.028 -2.838 0 -1.5

4t 1.028 -2.871 0.01 0.01

42 1.028 -2.884 0.02 0.01

43 1.027 -2.902 0.01 0.01

44 1.027 -2.936 0.01 0.0r

45 1.027 -2.983 0.09 0.06

46 t.026 -3.008 0.01 0.01

47 1.026 -3.021 0 0

48 1.026 -3.035 0.33 0.23

49 1.026 -3.045 0.02 0.02

50 1.026 -3.048 0.01 0.01
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f, ur
n 1 r r{ii r,. I 9 r 15 { eYu tyhil : v u u vr a d o u o y d{ F1u ?r r 1 er rfl er r.r n : (ri o )

UCY

ru:.r6'u1v{flr nr:qirsrird'.r'lrlflr Iuao

l,illa (pu) ryu (o{fl1) P (MW) Q (MvAr) P (MW) Q(MvAr)

5r 1.026 -3.072 0.0r 0.0r

52 1.026 -3.088 0.01 0.01

53 1.025 -3.232 0 0

54 1.024 -3.265 0.01 0.01

55 1.024 -3.277 0 -1.5

56 t.024 -3.283 0.05 0.04

57 1.024 -3.286 0.09 0.06

58 1.024 -3.292 0.02 0.02

59 1.023 -3.302 0.04 0.03

60 1.023 -3.31 0.05 0.04

6l 1.022 -3.332 0.01 0.01

62 1.022 -3.334 0.02 0.02

63 1.022 -3.344 0.04 0.03

64 1.022 -3.35 0.01 0.01

65 t.022 -3.353 0.02 0.02

66 1.021 -3.369 0.03 0.02

67 1.021 -3.37 0.01 0

68 1.021 -3.372

69 1.021 -3.387 0.29 0.20

70 t.017 -1.779 0.25 0.17

7t 1.017 -1.762 0.29 0.20

72 1.018 t.727 0.7 | - l.0l

73 1.018 1.672 0.62 0.13

74 1.020 -1.512 0.66 0.45

75 1.022 -t.312 0.41 0.28



160

i ur
n r r 1{ii 1,. I 9 r r: { eiu'lv'hil : s I u vr n d o u o r d,r du u r Q n rfl o e{ r : (ei o )

UCI

u:{6'u1?{flr nr:rirurirfi'.rlr,lflr Inao

turo (pu) ryil (o.tfl1) P (MW) Q (MvAr) P (MW) Q (MvAr)

76 t.026 -t.079 0.33 0.23

77 1.029 -0.878 0.68 0.47

78 1.032 -0.748 0.35 0.24

79 L036 -0.58 r 0.10 0.07

80 L050 0 35 1.37

8t 1.018 -3.404 0.18 0.13

82 1.016 -3.435 0.03 0.02

83 1.014 -3.455 0.08 0.05

84 1.01 1 -3.484 0.40 0.28

85 l.0l I -3.493 0.44 0.30

86 r.0l I -1.280 0.47 0.33

87 1.0t2 1.267 0.13 0.09

88 1.014 -1.248 0.33 0.23

89 L01 9 1.194 0.09 0.06

90 1.020 -1.172 0.49 -0.26

9l t.024 -L054 0.08 0.05

92 r.028 -0.949 0.52 0.36

93 1.032 -0.760 0.02 0.01

94 L035 -0.596 0. l5 0.10

95 1.037 -0.508 0.45 0.31

96 1.040 -0.399 0.01 0.01

97 1.043 -0.274 0.02 0.01

98 1.047 -0. I 28 0.31 0.22

99 1.050 0 35 l.6l

,?U 75.74 3.5 13.08 3.03
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n r :r {d r.20 n r : lfi n r o.r ri r d.r'h,ht r : v u u yr n do u n r fi.r du n r o n tfl n x r :

n{Yt

alv
n{:yfi?1{ucI s'lnar{rr.Yo i s lnardrria I PL

(Mw)

Q"

(MVAr)udi rYo j P (MW) Q (MvAr) P (Mw) Q (MvAr)

I I 2 5.7 4 0.52 -5.73 -0.49 0.0t75211 0.0333526

2 2 3 5.55 0.37 -5.53 -0.33 0.01 8 l 195 0.0344863

3 l 4 5.29 0.17 -5.28 -0.14 0.0t45227 0.o276417

4 4 5 5.22 0.10 -5.22 -0.09 0.0056880 0.0r08278

5 5 6 5.r8 0.07 -5.18 -0.06 0.0019773 0.003763 I

6 6 7 5.07 -0.01 -5.O7 o.o2 0.0023897 0.004s455

7 8 9 4.77 -0.23 -4.76 0.23 0.0006292 0.0011948

8 7 8 5.03 -0.04 -5.03 0.05 0.0043578 0.0082963

9 t0 ll 4.7 t -0.27 -4.71 0.27 0.0011627 0.0022133

l0 9 l0 4.74 -0.2s -4.74 0.26 0.0036450 0.0069377

ll lt t2 4.68 -0.29 -4.68 0.30 0.0028338 0.0053926

t2 t2 l3 4.65 -0.32 -4.65 0.32 0.0017124 0.0032583

l3 l3 l4 4.64 -0.33 -4.63 0.33 0.0013159 0.0025067

t4 l5 l6 4.55 -0.40 -4.55 0.40 0.001135 0.002 1608

l5 t4 l5 4.59 -0.36 -4.59 0.37 0.0023249 0.0(X4258

l6 l6 t7 4.53 -0.41 -4.53 0.42 0.0027s9s 0.00s2537

t7 t7 t8 4.52 -0.42 -4.52 0.43 0.0043385 0.0082576

l8 l8 l9 4.50 -0.44 -4.50 0.44 0.0001249 0.0002364

l9 l9 20 4.48 -0.45 -4.48 0.46 0.0039472 0.007514

20 20 2l 4.46 -0.47 -4.46 0.47 0.0021 055 0.0040085

2l 2t 22 4.43 -0.5 -4.42 0.5 t 0.0052102 0.0099 I 49

22 22 23 4.41 -0.51 -4.41 0.51 0.0016060 0.0030557

23 23 24 4.41 -0.52 -4.40 0.52 0.0013748 0.0026179

24 24 25 4.40 -0.53 -4.40 0.53 0.0030354 0.0057803

25 25 26 4.39 -0.s4 -4.39 0.54 0.0001421 0.0002694



t62

nrm{d r.20 nr:r'l?raro.rrira'.r'llhtr:vuuvrndou o rd'.r6'unrqrrrflprr{o: (gio)

nilfl

AI
n{5cfi2t.lucI s \narr?rrYa i s},rar{rriai PL

(Mw)

Q"

(MVAr)Ufli rYa j P (Mw) Q (MvAr) P (MW) Q (MvAr)

26 26 27 4.34 -0.57 -4.34 o.57 0.0004403 0.0005997

27 27 28 2.88 -1.58 -2.88 1.58 0.0000041 0.0000071

28 28 29 2.88 -0.98 -2.87 0.99 0.0021 r 95 0.0040333

29 29 30 2.87 -0.99 -2.87 0.99 0.0003217 0.0006121

30 30 3l 2.83 1.02 -2.83 t.02 0.0013822 0.0026304

3l 3r 32 2.82 1.03 -2.82 1.03 0.0005349 0.0010178

32 32 33 2.8t 1.03 -2.81 1.04 0.0045506 0.0086622

33 JJ 34 2.78 1.06 -2.78 1.06 0.0003027 0.0005761

34 34 35 2.59 -1.19 -2.59 l.l9 0.0008692 0.0016547

35 35 36 2.s2 r.24 -2.52 1.24 0.0003563 0.0006775

36 36 37 2.49 1.26 t.49 t.26 0.00021 l0 0.0004022

37 5l 38 2.49 1.26 -2.49 1.26 0.0001920 0.0003649

38 39 40 2.41 -t.32 -2.41 1.32 0.0006156 0.0011714

39 38 39 2.46 -1.28 -2.46 1.29 0.0025537 0.0048614

40 40 4t 2.4t 0.18 -2.41 -0.18 0.0007564 0.0014396

4l 4t 42 2.39 0.17 -2.39 -0.17 0.0002973 0.0005657

42 42 43 2.38 0.16 -2.38 -0.15 0.0004102 0.0007808

43 44 45 2.36 0.14 -2.36 -0.14 0.00 l 0559 0.0020101

44 43 44 2.37 0.15 -2.37 -0.15 0.0007693 0.0014645

45 45 46 2.27 0.08 -2.27 -0.08 0.0005288 0.0010069

46 46 47 2.26 0.07 -2.26 -0.07 0.0002699 0.0005142

47 48 49 1.93 -0.16 1.93 0.16 0.0001657 0.0003 I 53

48 47 48 2.26 0.07 -2.26 -0.07 0.0003014 0.0005737

49 49 50 r.90 -0.1 8 1.9 0.18 0.0000492 0.000093 I

50 50 5l r.89 -0.19 -1.89 0.19 0.0003967 0.0007555
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n{m

AI
Ril:cfi?1.tufl s \nnr " rYo i s lnarrTrrYa; PL

(Mw)

Q"

(MVAr)udi ria j P (Mw) Q (MvAr) P (Mw) Q (MvAr)

5l 5t 52 1.87 -0.2 -1.87 0.2 0.0002755 0.0005240

52 52 53 1.86 -0.21 -1.86 0.21 0.0023343 0.0044430

53 53 54 1.85 -0.21 t.8s 0.21 0.000s443 0.001 0362

54 54 55 1.85 -0.22 1.85 0.22 0.0001902 0.0003621

55 56 57 1.79 1.24 1.79 t.24 0.0000945 0.000 r 803

56 55 56 1.85 1.28 -1.84 t.28 0.00024s7 0.0004678

57 57 58 1.70 l.l8 1.7 l l8 0.0002440 0.0004643

58 58 59 r.68 l.l6 -r.68 1.16 0.0003579 0.0006812

59 59 60 t.64 l.t4 -1.64 t.t4 0.0002548 0.0004849

60 60 6l 1.58 l.l0 -r.58 l.l 0.0007748 0.0014744

6l 6l 62 1.51 1.09 1.57 -r.09 0.0000443 0.0000844

62 62 63 1.54 t.o7 -1.54 1.07 0.0003312 0.0006306

63 63 64 1.5 1.04 1.5 1.04 0.000207 0.0003944

64 64 65 1.49 r.03 1.49 - 1.03 0.0000993 0.0001891

65 66 67 1.44 0.99 -t.44 -0.99 0.0000384 0.0000729

66 65 66 1.47 1.02 -1.47 -1.01 0.0004882 0.0009292

67 67 68 t.43 0.99 -t.43 -0.99 0.0000619 0.0001t8l

68 68 69 0.29 0.20 -0.29 -0.20 0.0000896 0.0001705

69 68 8l l.l4 0.79 t.t4 -0.79 0.002s968 0.0027t73

70 69 70 0 0 0 0 0 0

7t 70 7l -0.25 -0.17 0.25 0.17 0.0000900 0.0001713

72 7l 72 -0.54 -0.37 0.54 0.38 0.0004029 0.0007669

73 72 IJ 1.26 0.63 1.26 -0.63 0.00081I I 0.001 1033

74 73 74 1.88 0.50 1.88 -0.50 0.0034545 0.0046984

75 74 75 -2.54 0.04 2.55 -0.03 0.0064673 0.0087963



164
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, n{m

AI
n{t;fl2r{ucT s lnarrTrrYa i s lnardrrYa I PL

(Mw)

Q"

(MVAr)r.Yo i u"a j P (MW) Q (MVAr) P (MW) Q (MvAr)

76 75 76 -2.95 -0.25 2.96 0.26 0.0094719 0.0128821

77 76 77 -3.30 -0.49 3.31 0.50 0.0097939 0.0133208

78 77 78 -3.98 -0.97 3.99 0.98 0.0086244 0.01 17305

79 78 79 -4.34 t.22 4.3s 1.24 0.0r 26586 0.0t72182

80 79 80 -4.45 l.3 r 4.5 1.37 0.0465858 0.0633622

8t 81 82 0.96 0.66 -0.95 -0.66 0.002 1583 0.0022587

82 82 83 0.92 0.64 -0.92 -0.64 0.0013457 0.0014082

83 83 84 0.85 0.58 -0.84 -0.58 0.0017645 0.0018465

84 84 85 0.44 0.30 -0.44 -0.30 0.0002907 0.0003043

85 85 86 0 0 0 0 0 0

86 86 87 -0.47 -0.33 0.48 o.33 0.0004469 0.0004677

87 87 88 -0.61 -0.42 0.61 0.42 0.0008207 0.0008588

88 88 89 -0.94 -0.65 0.94 0.65 0.0037294 0.0039028

89 89 90 -1.04 -0.72 1.04 0.72 0.0016697 0.0017473

90 90 9l - t.53 -0.46 1.53 0.46 0.0045840 0.0047970

9t 9l 92 I .61 -0.51 l.6l 0.52 0.0044845 0.0046929

92 92 93 -2.t3 -0.88 2.14 0.89 0.0055343 0.0105338

93 93 94 -2.t6 -0.90 2.t6 0.91 0.0048908 0.0093085

94 94 95 -2.31 1.02 2.32 1.02 0.o029t99 0.0055575

95 95 96 1.33 2.77 1.34 0.0045493 0.0086596

96 96 97 -2.78 r.35 2.79 1.36 0.0052932 0.0100747

97 97 98 -2.81 -1.37 2.81 1.38 0.0062772 0.01t947

98 98 99 -3.12 1.60 3. l3 l.6l 0.0063615 0.0 t 2 1086

:,JU 0.2881 879 0.4746504
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power loss. Thc corccpt of m optimal indcx ir rdoptcd to obtrin thc
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I

I

ndn.2 inr:;rruxinarir,rxd.r 6o nr: lrriunrr{n:ilrruu

nrrriro1r{1uri Llff nrrurfi rrrccuilunrruiolnrrldlr{rildin':
nJiouuilnrltl diruurlfl{hJlrnru pss/Adepr xio orgsrLrNr
arl

ruurnr0.ru0tzo runrrlrarlir nrrlCf, rriiulrntj:unrrlunr:
-.t,l

fl lU1UlX1lilUA(litqUnt&'lrnouxff 'l1u Uun]rqu lu0{tlor:u1l
r r r rr - rl r i '-F,a.0rilu10 lrlnle t.! ult0u li, tun l{uaun11 lon;l00rnltu0uarlu

rilaqjurn rtrhlnndlft rnhl:rrnrllrirrur:n1{1*ri.r1u nrr
r-'< a h i r - .- )atlllur ruo{tlnt{1]n: 1:r tuor0rll4tnd?rtit'l0utrl1 lr.l tul.rnju

ihaoutorlrJ'lnnrul{
tt.r.

unfr 1 ruii6.rlCd rrnuaiiirriunr: t'nlr.luuunr: r' roh{

ln ri lnaldiri nf, nt rdT olu n r: f, l u or rx r1 nril r: { r r d i: fl 'nr
ru!rs rxra!rtr!r: nlft rulllillunril6fi wl{li1r.lnuun rr

rirolrl nriurruulrnirofii z trriliro I ?rrou diJiulonlurtrn
aer-.raltlu0unu 2 lrilrilluurn lunlf ultinJrl{tru1nn1ilr0:dlrilu

#u1 rurornr:rirurorlulrluuuduurrirrruo Inonr:lifirriiia
ttrodrrurlrrriln trt:r0rr;uuduriru riolirfl uuurnrrlunr:

tufltikyx rn r: frilhrul n rrdrot{to{r;uu{ 1fi il10!i.l

z. nqufifiriozdor

2. I Rr:dru2ornr:lnatarridirt{fl r

nl:fi 1u?o nrlfi storrha-lt{tr Iaodruluojwlfi i nr:

Newror-Rrphsd uuu,hrruibTllrnrdl*!rurotilullrnralfi Iao

luu n n r rudr:i nrr faurl r r r rnldrlnru Matpo*cr r.: dr riu
Id:unrl opcn sourcc drhlruuutlrrnru MATLAB riioLfl{rir

6 rrft hlft qqrio rhn'.rL{rird}anludrudul ua;u: l6uth!r ar

qnfn irrunr: (r) lloi {2)

r
s-i

P,: Llv,llVrrl(Gscos0s + Bl1sia 0,1) (l)
f*i

,!

Qr = f lrzrllrzrl(611stn au - B*cosor.) (2)

k-r

do r, . g, f,o drrirt{ilrrir, irirlilif u5niil

l/., r* 6o urliut{rfi

G r, 8, 6o rirn:rurh}{ih, rir{artillnu{

rJ ni n r : 1 i1rI r u n,t ! Malpowcd. 2 d r u r o n r : 1 u n t o I
drfrrlildros'lffrr*l nrnpr drtrrurtli rucr ria (rlrrrini ll
6ruru t fn uinrrirlrluuunrriu}llxrito.r:suuirurirolil

rhuurndo.rriu:E rialJuuuto.rr:uuiiianri1r{f, r : uridiutJ

C.rlrimruodruuaiu rtack fa * z rlolli.rinrrrlr:gndnr:

dru :orhorlrnunlrriirfr uanrfi Lllrdut riu tsoterca rir (farrjn
).)-
Yl 4) SlUQlllfiUutl}ll,0U skck Uil

z.z dodrfi'atoriinr:dalluuuor:dulil
,i u rio u h d Co.rf,' r r r ar rr* o rh 1#1 d uu u n r : ri r o L{ d

druunaur:nilrIJl*ruI{rir'ler*rtldofi dadior*rr:ur i
fidts.ot

z,z.t qoauurln-dJrh rilurioultddrxurrourrrdrqrde un:

rirCr rlnlorur.rfub{fl riaoliulirrosiiralililrmrurat! iu ntt

uinr:to{ nr:lt{lhiho{ rrri ro *lfidlrr duo {urit o.9s pu

t.05 pu

2.2.2 rrrranrcrtat{t rdlnaluqro riurlolhdrtruuab{1iluru

nrr irolidlllo.rLiirrruirxriroriluhuluudrfurrclnnrriu
irir ilurilllz n:6fldnrohllrturi t8s ;r.urr. r'rurrn

iunr:currlildr1l sro,t riarilu nrorirroqirfi ul,,0, r2g a ria

rilurro Spu eriel Crblc (SAC) n'rirnr:luknr (Loding Critcria)

ro.rnrr1r,lrhtiruqiinrn rhurrhlorrrrodrunlxnrurur xio
aorildrlfiurll soy" roririan-ro}{tr'lurnrranuriro"haailnf,

rio rirf, frn::urh{fh ua;u:ldu rot n tol{f, rlrd'ru ro, d pr

rrirfiu o.co

z.z"r ilriatcurdlrirsnrc&l{ih tiu(ou1tfi iltxuah{lrJulu

nr:drst{illfar rlrtfur?ouilaldrorit{fr rrirolxne :.t:ashi
rfiu t uw

rr.c hTqopllrrstrdruriralcilflrld duriou'hdrtrxurld

lrluuunrr droLidlllo.r*rld{ldhlf rrln:rofi t{rIr1d ua;

grJ n:dt{trqnf rlu: ;uufi nrirolo l1{futlfi rmntadlriro

1rlfr

L,.s Iarlsjruct::lu lo.rdlaliluuuurlion

2J lnidlfr.lldrlru rut:oufru

f, o rInCinrcurrlil f r rr nrdu r rlr rinlxar{nlrnni r r

fi ;nr.r unylrifi n, grrIIHnoon uuarrrfr'lil{rltrd,hfr.rlrlfl .rr.,

v a r - z.l .l r
u:rrun-u riuprilr rir*n'r rillu drniuor:iurrlnrirtrw:i
lttlrlgll!

ria+lrurtrni:lunrnr rlrrirLlilruuuriuxrou riai
ririi.rl{f, rlrnurrnrrrrriu umll{ft1ld r

lrJd r rirddraildirrru::ouriu
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