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To Summa’n'ge if P, Qe and T dendte dhe injecsed pousery ,

veachve power and Complex euwent ar bus 'K m?ew%

R=% k- Qo ond Tu-+Ty if only a genewtor is
- s
tonnected te <he bus 'K '
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Yor = -—(tja.\ Ysg2 = —%a Ya3= ((9}13!*”;!@23

gfﬂjulq{ __Frmahm oP ﬂ%&%ﬁms&mm methoe] .
| Tmﬂsffmmh*) This appyoach. ha,& gt “oguar <heorehcal and maohcal |
Me%bo‘- d s

" Slcmlhcmnm
g
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\I\Q—_: Va-V2

V1= Ni-V2
Nis= \Yy-Vo
Nty = V3-V,
oY in_ mamx dorm
N= AVgus — &

Nﬁeve '\’/35 Jhe wechoY 0,4 elerment vvh‘agex of— ordey ex |

(e= numbey of e!emenfs)

Neve (s dhe vecroy_ ey bos vob\agﬂ!: o o1des bx\
(b= numbes oF Jom;ncke,g = Numbes 9{} buses =hn)

A ia dhe bus madef)cL maumx 90; ordey exV qfwe»n b(ur
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Bremudiptying . by AT .
prakiq 4
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- load flow. froblem . .

The complex power irgw}tol b((,,l the. source infe the jH bus of a

Poww Stj&k;m is Sivwn s

5 = ﬂ"}"}@; ='\,;Ii* 7:[,2,3-,4’) '—_CD

The tomplex cdn(‘ju?‘aa of eb;" () 15 as vfollows
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We fnow dhat

The velahonship letween mode cunent and volinge n the

ffnmf'ﬂmoﬁ{,"&n be desuibed bg the valbowing mode equakion
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',ﬁifn ot form

Yk an clement of -the admittance  mokvix s fl,fmen b/v




Yi = Yl % - \aclLBik = RAP Q}k+j»h"‘tkl' ¢in S;K]

1 < Gik +]BiK
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Noh:—
-*f PNE 8- dMe to 90 because ~esistance and tonductance are
alw e&hcplﬂe in_pocey s%qemj é

0
2 [Tf "’%2\/ ore not  dhen dhe powzr s%l—cm e 2aid 15 be il
Condahm powey S(éukm] :

= 1

PY / o b
Now_dhe powey Alow _equakion . can be wrifen as

[ Rea power Pi= Wil 2 Ykl [Yis] tos { bik+ Sk-Gi)

K=1 ,
[4]
| Renchive power Bi= = il Z:|Nic [Yek). gin (Bik+ S = Si)
' k=1 B
. !
. |These above 2 equahens  are Fmpgmami; which ave deimed
as stake load rf‘ﬁo.» equahons. 1

' | Hente we hauve basically  2n fo wer ftoew equabions and

each bus has Ly Vamgb/)e& ﬂcgglsﬁ% mts /-Pn vanables
P‘: al;\h @ gl

. Pmchca,! unsldtmhms adlowy oo powerr sq}skm qno.u.ysfr‘ﬁa

ff\X‘ o Ariews o venablef

. ’For Jhis purgose ;e buses in o sthiem 7a'he cln%kmp

“tee CQ;"CQOLHQA and in each caxggﬂé; , Juso ctbffaem' qu@hhhox

are soecnbegL - A

|

. ‘PQ BUS H ! 3

—| At Jhese buses doads ave connected and "mevefme these.

buses ave also deumed as . doed boses: .

5 {’:[enwu‘w the values %{ loads (veal amj meachhe) connecied

at *fheo(e], buses qfrc: known Ond' henee at thesce buses B and

o b KR b A
Qi ove .specﬁvea’ Cor Known‘) ol

- Conseaumﬂ:é. Vt anc' Of need ‘ﬁs be caluteded e—(:mr Fheoe bosea.

Py 10




PV Bus >3 i

An,y bus  ushere ':Lhe vdhgz 'majnihde. can be held consrant at

a spea'k{wl vale s called voltage Cconholled bus o

At acnaai'm_ bus it is yosmMe 4o Maintun the erminal Vol%aﬁ.o;

arffhc speakyed alue. bv,p adwshng, dhe excitahor) o(g 3enezkcuo'r

At ffhe generatoy bus *ﬁqe ach've power gcnmhm con be

d ] , _ -
conholed py adjushing- the me chanical powex ioput Henw at- o

q,onem)or bus [Vi| and fei aw speakle_cv

The \ra.wa,b{e,s %o be dedamined arc @; and g.’.

Slaek. bus .

Real and weackve Ppower are met ebedk‘ml bur -the mua%,e,
magm!ude and phase ongAe, ore spec«kmd

:[n a load —HOUU S’rudy menl and veache ‘Powe*r Capnot be -k«xd

in_provi_ad  all the boses as_dhe Det complex power .k{ow inTo

e petwork, 5 not Koown in advance , the sjsm power

1082 being unBnown HN the foed ~flow study s Oom"P)eEZ‘
g ‘ > 7 |
Tt is dherefore , Necessaiy 10 houwe ©ope bue e the sSlaic

bvs) a1 which The campl%x* power Is unspeakvaol so that \t

supplies “the oh'Hemnce, in_ dhe 4o 6(,44,&}7) ’Poad pus fhosses

and dhe soum ed dhe complex powers S'Peulfslﬁd a) the 'r-eaaeupﬁ»
vemaining  luses .

U

Operabing C(onshaints -

Volmq,a,k maqm-tade. Tnust Sahsf‘,-{ the mcquauy consraint

IWWein | £ Vil £ [ Vmax)

Achve power 8znuohon mu st Sa!—isf&ar the -bo{l,ounn% ineq'ugﬁha,
Conshraint

PGn‘,m"m £ fa < Rimor

Limitahone ©f he %em)m-r Hetd exdtahion , conshaints the
Jd J v
~eathve power Qenerahon

d
Q’Gﬁm?n £ @Gn' < Qoimox-
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Conchainle on the voaxXimum !De,rm%&s?b[e power ana\e,

between -ho busee § and |  connected via:w 4 hanswicsion

J
dine

181 Sl 2. 18-t mar.

The complex power has fs be consewed at al busez

zfai = =Ry +R

;8617: 92- Qor+ O

whee B and QL ae the 4ot sg/skm eal & veachve

Pouwer focs ’ru;p ech veL(gj :

load Flow Methods

Glauss  Siedal Method-

Newton Raphson  Meirhod.

Dewupmo\ load Floeww Method-

- Fast c\cwuiplecl load Flw T™ethed -

Qausse Siedal Method when P& i?USes are Ppregent

At o P8 buve - Pand 8§ yalwez awe sFec;-)S‘d

at <thiz bus dhe quanhher fe be measored ore

deterrmined ave \\/f'\ g} S

[

o

[

ﬂ'—j@{ </ Nf * = Yik Nk

K-

n

ff..j gL = Vi~ r Yir Nt + ? Yik Vk 1

L £a7

P10 = WiV 4+ > Yikk

f\/" * K=l

K4]

Py |2



-

Ni- L rﬂ-‘ei — s ik \k

B Yii ‘, Yi Nix ';(:4':7

du'nnq “he 1Hevahve pfroee_dmc use the lareat values o&

Vavab{’eﬂs on dhe m;rhr hand gide- R

The Haabve qrmcwlnoc s conhnued il Mo ‘kuﬂ‘hﬁf
\mpvommenc N vl e S ach\e,\ALc:’ je-

J
W - vl

Gjauss Sieda)  Method  when PV bueegs ave £me,nt

At -this bus the vasiables fo be detevnined awe &

and &V

™ 3 % 1 S
Qi = —Imag PR wos Jik k¥ tvi)* Z Yk Ve |
_ ‘ a‘ .’:(;'i Ra( o - b
[ S - oreterop —ste FubijQin- > Yk Vis |
Yt he ¥ vy 3

Accelevaren o\‘r Comre,@ pee (ex)

Convequnc,o, in -the @wss Qiedal anethod ¢an be

Qpeaa)a) o the use e aCQeJerahm SISl

1—07 i _boe , dhe accejluad—cd value of m(}qgg ot
"}h X - . ' ) - 0
“he C(Y4H1)"" jrevaben e 4g\ven by
7

,\1;(-74—\') occelevaged) = Mt 4 O(L\ML

where o 15 a vedl mumber caled as accelaaron gcmr
enexal “4he vecoromended vatue %gr o(.»fs -6

A wrong chsice oF o ma&f indeed Slow down
Conve%ggce, o even Cause <the me«%‘ﬁoc‘ e c\ive\%g:' ‘

“This (bnduc:?& Fhe load Flow onqty.s\'s $r “+he case

of PQ bue m\\/‘
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Flow cthovt dov load flow =clubon by dhe Gjauss Siedd

Treranve usin% Yevs .

Read I+ Pomirve Y mamx

2 Bus incidence mabnix A

3 Slack bus voltage (M, &)

4" Real bus powers P for =234

5-Reachve lbus powers B for t°= M+l 0 P8 Bwe)

G \/olfag,c magnittudes \ \viél fer i22..,m(PVRus)

% ang,e ma%m«)qde limmirs Wl\mm and Vil max

dor 93 bos%z

8- Reackve power limits Qimin and |8imax At

Vv busgen .

‘ ———————
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’, Form Yeus using welovani vujes

\L Jd

)Mam iniha) ascumphmsa 4oy Vi and ST wiere $=1,3,4-m |

L

|

et Hganon count ¥‘= Ol

Set+ Bus Count =2 and Ama_ |

P& bus /y\ug - L)@l

U‘]’ 'BbUsS

3 ;
Compute ‘G ™Y Wy s ~Trmag {w 't *ZY v (v )

Kasf YKVK(,z{
fodbc

& “f‘eg /_"I’_”s\ ) \rl
Qa0 >

No _ & No
meu Q;r+D eplace QT Com’r)ujp As rel)

bg Qi unaoa ) by Q@ @in) L '

s} Comput I W oty

<A [Risi@ - 3 vk | Compate ST and Vi gt

’Yl’l, I. V{* K= J ‘ Si= an%(& Of TI \flK\/t—l

- S J,

Reo(qu- WO by VLQ'H) |

admmm C(Jwﬂfd t~> (¢!
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No
No Is
van ce_ < , N
h X thm,munrwvm = £/>
/|| n= 741 \/
w 5
!Comeu', glave bue ﬂﬂ@h and all
lne tows .
v
M?ﬁfhm forGams giedal Mehud.

4 Prwam data  which nduder  Number oL buses, Muntloe O,C Loeda,
Madl o, %wml,m, bust daia «hmnsm's‘mm, Line da;laanol
(f*rans«fzﬁme}r dada

2°| Formuwlate  the bug ad mittan e mamx Yeuvs which & g/maa,ltaz,
done bdu, fnslbeoh‘m mMehnod:

2| Assume.  inihal Vot+a(q’,u f'f—or all buges ,2,.-pn. TIp prachical powey 9(9}}54-
ems, the agnitude of the bus volnge s clote 15 ['Opy.

Hene Ahe complex bus qungws at all (n-1) buser Cexcept slack.
bus) aw daken to be 1-:020 - This |5 momaj% called at Hod Yot

A Uplc&e the  volinges - Tn any (Y+1)" lkeanon  4he voH‘agLe are _given by.

J Sl J 0
. f hal ?
Wmﬂ) s 1 [Rgle o = “Yik \/RCWUL =2/3.--m
*
Yi | (i) ke
K4
Heve mote  4het  wohen Computahons 15 camed out or it bus
Updaded  Voluus G Q,”Y‘Qﬂwj% amculodle buses 2,3, .- t-1) in
the  wyyent  (r+D)™  Hoagen.
| Conhpue teranms 4l

[A; U] = ) o)) e < & i=0,2,3,. 0

o= dpleana  veuue-




@mptuz Aack  bus  power ailim  Voltages o converaed. .
si* = - B ’
= = ]

Compute.  all line Jﬁwws

New-on  Rapshon Method Cﬁemn(qa(az.ﬁ{o‘rm')
L5

The newton qapshon method s a_power-ful method of solving.
nen-lineay algebaaic eqm'm-

T1  works —'Fou,-w,, and is able 6 converge. in meck Cates asd

compaved 1y Gjauwss  Séddal  metnoe]

The only diawbadk gt chuae, veguivement of complates memouy

which ot been oveitome thwualy o compa ct- Aowmge Scheme:

d d
NR  method e a,}oph’(of to_selve The load ftow problem.

Copsidey a set OIF N- Mon-lineay alg,ebwq'c ec';uah‘ms
'IFIKCT"'XQ; -~~;’>(n)=0 b f": [(‘Q/ -~ N _Cl)
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