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ln powd s]$.Ds, lord no*
cal.uldior i. b&si. and re6.ry. ln
mon ffi ldd r o* is llc sluliotr
for sr.tic op€dting Mdnion. of on
eleccjc Dowr syn.m lnd is Eqnircd
fd po*r. slsr€m plrmiD3, o!.dri@
3nd.orol. Meh bis b{n win.tr in
(he p6r on rhe rubje. or l.id 0o,

cm.sio., L, in lll pEs.nts ond
dcwlDps ppnximr. line.r
elution aor lhe lo.d llos .qualiotrs
ad ihe. a fan iinear lod no*
solulon mc&od was d.du..d 1h.
appioximde linear solurion ot Lod
llow equarions rhd h d.v.lopcd Eid
p.oved NtlrcDarically k uscd .s rh.
iniiiarvrlue ror ihs cau$.Sisdd (CS)
and f8t de-.ou0lcd (FD) load now
nutoe cal he ,o,ls sirce Ihc
$prorifrit lincii solurior h vcrJ'
close ro thc acrull o ., lhh lElps tlr
abovc mentioncd 

'netho& 
ro conr.ryc

faner $s giling sdhc, ilni{l
Mlue. T)"iduy, .n noratioi

MotriiElu r-, .. itr ltl 
'lrcvpE*d a n* aB'n.*o.t tlE!.llors!

slien.ric $udics on ln. hyrdh.sk

lnd d.rivarions corcmins a vari.ty
of wsions of d. fin d@upled load
flo* n?rhod. Dg@pled G n.t 3.n
a tuEl} u@in* couDl,ng su6
drricB of r lull Ne*or Jmti,o
mikix. l.sa4 n ir ft,bd 6 &
i clli8ctrl tvcstp Pld€durc !h.t

Nffi irarid

rpproximrrion, r compl*lY 'wd.rivlrion of rh. senda:d f6r &-
cdupkd mdhod is pr.et d.
Trlrtu, Y., .trl, in lll sugssr a
very.fliri! *ay to fomul.re Poser
syn m pr.hl.n, and aunner b
lalctrl.E lhe hcobi dnd Hesiu
iEnii of pos* nov ud line flow
qMtiotrs. By dalyzing rhe ntucrure
ot relor.d matides, ba*d on the
d.velopc! m oie l- opri'nal po*:r fl o*
probl.m is solved by NeMon
Rnphson method. Sp6* tshnique
ar. illplicn in the fomulalion aid
crlcuhrion. Iie res0hs ftom Esled
ca$s shos rh. efEcienc, fomularion
lnd mrk. t.I3c pokr synem

l,udi", D".t l in lal havc ftdiE.d
lhu $n&rd NR mrhod rr rhe

fioB ill$dnion



E4''&,<heg'vol,..&,10':o0,

p.Ncr rysrens .nd pFsenr r no(
lpprdch f0 mnsrtuding ed solvinB
quddicrll, c !.r8ot ,lg@nnms.
'nrh rppn.oh corc6 fi. c6. of
resuhr solutions, So it can bcvi.w.d
,s a nrrunl gcn.hliarion of NR

Ttk ft* d{.rds upon M
convc(iolal m.rhods (NR and FD)
load floq ncthods ln addilionro using
ANi{ olgorir-'rm. Nhich is EBP
ahn rhn Tllcn . .ompa.id ,'mg
fi.m .ll lB .xccur.d. Th. prcgEm
mentionsd in thir Nork ii cdpoble ol
dellin3 piri oDr olrhe lBqi Nlri.nal
G.id Synd, Ntich h @Dpo*n of

'lhc prcblem 6f lhh Norl k solved
ln6qn d.sien ond impl .illlion of
capurcr ofw& prc8nns on h.d
floP ,n.llsis in eleclriol power
sysr.h usi'rg coN.nrional mclhods
.nd i cllieeni m'thod iAlN) , and
rh.n iMy l@d oos un&r lod
varidrion in d€ day D.riod.

The urilizer of the .ofrpder
lodrv.r progr.h should ltrvr somc

l. €1 .nts of dE el.cri..l
p6w.i sysEfr lnd rh. m@urcd
pamfr.tcn ot th.sc elerenr

J, ]\triliciel NcuBl Neort
ANN h .n ii lomrtion-pr@.slinE
sysc lhal hos cenlin porlorhance
.herhri(i.c in m'noi sith
biolo-<iol NUni trArorts Oi. ofrhc
mair sdruhSe of rhe ANNS is rhar
rh.y irfcr slurio^s fiom &h wirhort
prior lnNl.d$ ol $e eguli ti.s in
lll. dot, ifiey criDct rh. E8llsilies
umpiricrlly lsl. ANN9 m .r*ntidly
a computatioml nDdel, en n$ing ro
aohiova sodn p$fomamc via large

D<n 4 ^i: 
Fd lrd nd h El..fur

Po6sJlfmU3ii.EsP^l3dt-

cdhbublions elenm$ Th. models ot
ANN. wcr. iitpn d 6y lh. capabili!,
oa {E h€in ro leB" Pm@ vi!
rNeriron .nd "r!Pond' b Pancnt
hnhr io nknom b!!.d on wh it
his 'lN.dy lamr through

A vlriery 6r ANN mndr ds har.
beetr d.voloned lor di$.r.nl
ippli@rid s, onc ol lhe N.st poPutd
ANN co.fiSuErions is rlr.
ftgdlmad Emr Dack rmBslrio
([BP) ncNort The IRP n eddj.nt
descent emr coftoing algorihnl.
Th. ,lgorhhm updar.s lh. tesotk
*.ishB in swt r srY rnd d.
neNlr* ouput emr ! mi.inird.
Tiis wolk cmsisb otono inpul lay.r,
wo hiddctr lryed and one oulpnl
ky.r is shoM in Fieurc (1).

/\ lpiat op.dion of rhk ,lNN m
hs clBifi.d inro iwo ,ages: a)
rsi.ins su8! and b) rcning stlls.
lne hiniu $age n conducled [Y
Bing widl hining dtrh sb rh.!
iiclnde rhc Esp..rive inouc and th.
uonssPolding desircd oulpua. TIE
iDirial n.twork .orncciion *cighs a*
*r to equl imall .,.d!n Nmb.6.
an.r rh. n.s.-olk is odp.rlr hi..d,
rhc te$in! nlge *ill son In rhk
rroge, a sci ofEd dot. is sPplicd ro
th. n.Nork alrc srd, rhc
psfonu@ of ih. ..tworl h

,1. Appli..don ol rcuml lets.rk
rJ3r.a fo! ldd IloP c.lc!l.don:
1,1 Isruln! dgo;r!n:
ln ftis sludy, E co.ntur muki inpur
md rulli{lrpur in .eh llyer dd $.
conrecriotrs from the outpur l.,er to
$. inpui llys do Dor din in drc
ftural EM* rff. fti! neual
ndma tyn.m is lc.nrd by: I'd
B * pru?agdtiot dlEntnhn-(EBt)
lcmiins consists of No pa$ca



drrcu8! rh. diffd.nr l6yss of rh.
Iwolk lNrd poss tnd b..k*nrd
p4s .. .he in fi8lr (2!, 2b).
Dring lnc f.N.rd rr$ lh. sF+tic
w.ighls o, rh. rcr*o arc aU fixed.
Durirg lhc backwld pas, on rh.
orher hud, te symprh mishs tu.
all adjured in &cordue sath

4.2 PoE.. sysren ro bc le.m.d:

Thc Nre i'l oa dre ictrml ncl'orl
bded m.dcl b solt. the & load
flo\s ua re{.d o , spL af 19-
bNblr synm- Th. 19 busbaE slsEh
as sh.M in risutu ( I ) ha onc
gen.r$r b s cdnsid.rcd a! slick
busbd rirh voleg. i\.d al l<0 ond
lr ,o.d (l'.Q) bE6aR And t reieBror
(P-V) busb'B . The bB .dninre
v.ro. is nbM ir rlblc (r) fe rh.

'n'e octrral neMork nod.l developed
ibr 19 busboB s-lsrcm *r! ntrined o
prcvidu .he volNs of rc1b3.
naSrirld. .nd aigl.s $ ou.pr d ll
iod tlsbar for .he iiDli vliu.s of
adivc trtrd Eacrive po*rr, vohaBc
anSl* furd rc.ctive poq.r 6 oulpur .r
5 gcne to. bu$eE lor $e inpul
ulu.s ld ral p.$o .id td6$
eaFirud. . Th. modcl ha (1690'30-
i6) F r rhis sy{ch rodel it
consid.r rhc codveqbr.. conditions
Nh.n th. activatioi tuncrion is
ranaert sigmoid tu.crion d ih.
nlob(r oa utrib i! lhe iidl.. l.]e6 it
.h$&.d i. rhe Mo lay.6 stn.m
shoM ii FisuE (4). Th. l.aning Ele
(r) urd in Ihis voik " 0.00010409
.id thc $om.orum (c)- O I

An imp.tul lmr shdld b. d.fin d
h.forc inding out ih. esul1s, n is
noinr to hclp in speci&lrg thomuhs
add dh r.rnr is tlE R.cqnnion Rare

{RR) fh. Rrosnirion R.le is r1'.

p.' entss. of ihc nud.r oI p.tens.
ehich e clsined Dhp.ny i oa
numh.r of .omPl.rc D6te6s.

Aner daining th. n uhl n.llork on
dre Da$€tu nodoh tnd lh. nel*oik
r.qunes $. moin prop.ni.s of t}leso
prnens, detr rhe ftuol n.t*!rk
slDuld hc r.!cd by usil8 rhc

unkmM p.kms qt,ich ha\c rot
bee' n clud.d ii rLe neural n.t---olk
rniniog 6 iir t8blc (2). TlFtr rhcsc
panems 8r. prcp!re'l l'or rri'riig
procedur.s in odcr b sF€cii rhe

$iliiy or nNo.L to .nck d lmbze
ihe,nin.d prn.ms s in uble(l) mJ

The incftlic ir de lumber of.pNh
of 6inin3 !h. n.uril nNo inPac6
didly th. iMins in rhe
perunbe. of spei&ins th. .tu.L
ro ren pan.mr whoeva rhe tninins
ri'ne is hlgc, lhat ftcms llt op.ch
ouBber n hiBh, fi.n th. sp.ci&ins
aveEse iicE.s.s- Bur ldiiinS rime
inffi k d of Cd bd.tu h dE
fitst sr.Bcs ol .ptrh *h.E time
colsumin8 h of no u*. Ald rhh
impact csi bl s.cn ri thc lii8urc (5)
HeE in t$lc (5) shoqs rhe ch s. in
rhe REoernion Bxt sho ln. P.riod
of rhinang m of l.ming the

8.neal P'ficns is incrcs.d.

I Th. propced a!!ro&h
rcqunB nrch lcs' .dputrris rine
.mpnrd uid' rh.r for d
oprimiarion p@ss cs in rigurc (5).
l heiefoE. it ic suilable b b. us.d fo!
on-line imrlun.Dt ion of lo.d low
crLculrtions *eo for r 10ge

! Tl* Po$ibilary of dddhg
rhc lo.d vnioiis emr {nn hish
perc.bSc .n$ mi.ing rhc ncuEl
ier*o& oi mosr of the eror
e.ooenies i', .onDarisotr qnh oki
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3.Thcrbpertietol6tr.cliriqblsdon
lhe .lfEienct of rh. lmi.ary methoi3
*hich e used to d-iv. lhc!.
pdpcnies by $e tliniDg m.thod oi
EBP .E Aood bea!$ rh. N6
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