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/ound 10 ",i1,IIIt ' "'' ~ , e lla c~ corw .... I~ .. and Inc, •• "ed ,.,.,~d of soluho ... bv II ... Ne .. t~ n 
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Ith • pr~term loed ",,"urGCY 01 0.05 MW and MVA, . ~ resulu are listed in Ta '> le.1 
nd ~w thlill, In General, ,). starling pfOceu telld~ 10 a redttClLon in Ihe number 01 "era· 
100 cycles, : The Slar l ing processes developed in thiS paper, however. are lIdvanlageous 
a Ihl l due to 6. $10 11 Jo. two reas.ons: 

j) <II reducllon in the number o f , Iera tton: cyc les is ttl""''''y5 ensured, which IS not the 
Cllse lor StoU's processi and 

iii the resll;' l ing reduct ion i, geM.a Jly grCilt~'. 

Tell t 

Jll"ob. ,.,. 

1 
2 , 
I 
6 
1 
8 , 
10 

:Table I. Number 01 iteration cycles lor load flow solUlions "'ith oM 
",ilhou t llar lln!'; melhods. 

110. of /10. of Numbe r of ller:Hion cyoho 

"".". b r lln_ ,-, ",lth cllt t/ -R _thod ... !th at iltt lng ~' t hoda 
chee 

IIt .... 11 "6 
",~ thod$ "8 . Stot t ' !J Dege 1 oped ne thod a 

Ref, ( 111 Fln:!t I)t!cond 

4 , , 2 2 2 , 1 6 , , , 
" 11 , 2 , 2 

" 
11 , , , , 

11 ,0 , , , , 
11 

" 
, 8 1 1 

11 " 8 1 6 6 
11 

" 
11 10 , , 

20 " " " 11 11 
21 28 1 6 , , 

InvesII801111ons rOfloCering Ihe effect OIl solul ion speed, convergeoce properl)' , and 
ell~bl l 1ty 01 the~ IWO me thods arc also carried out. For thIS purpose. one of the 10 

lesl -sy5tems , namely no. , In Table I, Il considered. T~ (:ItCUIl diaJl;ram, loget~r ""'" h 
bar d3111 01 Ihls sySlfm, arf given In Fi ~. I , wh,le ," branch dat ll Mf given In Ihe 

.... ppendlX , Titbl e 1\1. 

The fff tct ' (In the speed o f solu llon may be fxam ined by considfflnF; the a bsoh.lle 
angu!ar "'''on, delined as the dllfcr.e nces be'twefln Ihe va lues ob ta ined ;:11 ter II COlllplCle 

IU lion ,:mcl: those resul ling fr om the Sla rting mel hod aklne. II i, dear (ro m Table 2 
Ihat, lor I h~ mAjor ity 0' ~)'S l em nodes, ou~ sta rt In" methods Kive angulllr assessments 

hleh Ire nearer to thc lina l sol ution. ThIS IS also confirmed. by ealculallnK, [rom the 
esults o f Tilbl e 2 , the a rllhme t ic iIlean error which is fo und 10 be small er In the cases 
fo ur me tkods t~an in the colise of Re l. (j J) .. 

The co!responding percenlage errors In busba r volt age magni t Udes lire li sted in Table 
). Tt{ese results e mphclise addit Ional advantage 10 Ihe developed methods. Thl i tac t 
is further clarified when the a tJlhmel ic mean value o f Ihe pcr c-enlage \! rror is conSIdered: 
It is 0.""" :10' Ihe Ilrs t me thod, O.~,'!(, ' or. Ihe $econd, but as ITIUCh os 2.7)% lor lha l 
01 Rei. [J I J, ' 

The ef lect on the convergence pattern "0' Ihe dcveloped methOds IS best i ll usu~ ted 
b y I IIe logarithmic sca led CUI" Ve1, o f Figs. 2 and J. The cvrves sho .... IMI, conv~Sence 
Is apprOilche~ lasler in l he case o f the stir ting melhods developed in Ihis paP'C" . 

IMI'URT,\ N't : 

"I'-" f .. ""' ..... , Jt:l~ •. , Ittl" .. i" I ...... I'r '" ,I ""hi"" , .... ~ • ..,. lI1"r .. , ........ , 
"p,,,,j'''r. 
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