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CHAPTRR VI

OUTPUT

Fower injection at a node may be found from the

sutnation of currcent injected to that node,

IF+3Iq L (vR(n)3¥Q(n) (4Ca,n)+3B(n,n))
=1

n

. E
é:T (vl vAlm,n=VQ(m) , Bla,ni+3 ne {(VP(u)*

Alm,n)+vgim). A n, n) (7.1

SP(m)+358Q(n) (VP {m)-3va{m) I (IP+3IQ)

(VP{m) IP+Vei{m),Iq)+j{VP(m).IQ=-VQ{m)IP (7.2}
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Power flow along the line.

- A R+i1 B
Power flow through a 5 =SS e “'i
1
tronsforrer zan be derived as follew i l jTﬁ rﬁ ‘ii
iy 2
Current fleowing froo the -J [

transformer to busbar (B}
Fig. 2¢ Lina Chavacterishics

g = -{nvi_valja
- L] -t * I...H H
= {JB nJA}.JB AL __g_ML__;Lf F.
=% L_J__hni
= (1/n vB-VA}.n.jE %;
. 1 . . ‘i
I, = n(nV,-V,). jB Fig. 21

= V -V M o‘
(nfﬂ B} n,j®

o
1

Power flow through a transmission line ¢an be derived

a5 Tollew.

Current flewing through the putual admittancc.

1, = {vﬂ-VE)(h+jE}
5,m = Vﬁ{UA-vB]fﬁ+jB]

- Vﬂ.(VR-UE)A+vR.{vH-VB).jB (7.5}



Bl

=
n

5 (757, ) (A+3B)

o
n

Y
| S fi 1
AL HE{LE vﬂ}{n+JH}

VB'EVE‘Vﬁ}A*UH(VB'Hﬁ}jE (?.6)

Currcnt flowing through a zhunt admittancc 2% busbar K

IY = UK.ijE
- *'1 1
5! = vK.JH.JYKE
. S04
= JK.JIXE

Hence, Power flowing fron bushar A to busbar B

S . vy sau?
SAB -— vﬁ{vﬂ_JE}ﬂ+v£9{vﬂ*IqujB+vﬂiJYXE {?t?)

Power flowing from busbar B to busbar A

s ]

¥ .
1 .
BA IB(?E Uﬁ}A+V

. 2 .
B {vE-vn}.JB+vE.tha {7.8)

The cquations (7.5), (7.6}, (7.7) and (7.8) can be used

by twe general egquations.

S = oV, o , 2 .
JK IV =V AT K-V o (Y -V ) 3B(T,K) -V . jY/2 (7.9}
Sk = 'V;(v -V YALT,K)-VR(1/mY_oV ) §B(I KI-VE, j¥/2

KT ' N A K*J

where A(J,K)+jB(J,K} is a mutual sddittance of an offa-pnominal

admittance nmatrix.
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In case of a traansformer with J being an A busbar

A, ¥ ars zero, and n is represcntad by n.

Honge
n
_ r -
SJK = EJ(n¥J ﬂK}jBEJiﬁ}
L J
— M =\ ]
SKJ = JK(1fan IJ}JB{J,K}

If K is an 4 busbar, » will be represented by 1/n,

In case of a transmisston line, m is reprusent by 1.

The ag¢tuzl formulae derived for use in the computation are

a5 follow:

P{K,m) = ~A{K,m1{vP{K}{HP(K}-vP(n}+vth){inE)~VQ(m}}}
+B(K, m)| VE(K) (0. VQUI) -¥Q{ ) -VQ(m) (TO. VP(K) -¥Q{m))}
Q(¥,m) = -A(K,m){VP(K?(?Q(K}-Vq(m}—VQ(K}(VP{K}-?P{m])E

~B(X,m){ VP(K){TOL VP(K ) =VP(m) +¥Q(X) (10, VQIK)-VR(m)) §
B2 UKD T

7.0}
Plm,K} = +A{K,m}ivP(m}{vP{m}—?P{K}]+VQ(m)(VQ(m}—VQ(Kj}}

+B(K,m}{?P(m}{1{TDUQ{m)—HQ{K]}—¥Q(m1(1fTO.?P(m}-vP{K}}}

qlm,X) -A(K.m){vpim}(vgcm)-uqij-vq(m}(vp{m)-vyiﬁl)E

-B(K, mH{ vP{m}{1/70.VP(m) -VP{K))+Vq(m) (1/T0.VQ(m)-VQ(K)

(VPS4 vR(K) ©) Y2
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whoro P(¥,m)+jQ(K,m) is a power going from busbar K to n,
P(E,K)+3Q(m,K) is a power going from busbar n to K.

A(E,m)+3jB{K,r.) iz a mutual components between busbar K and

min the systoem admittaonce matrix,
VP{r)+ivaim) is @ busbar m voltage.
VP )+« jVG{K) is A buskar K voltage,
TO depending on the type of busbar.,

Y2 a shunt component of a line constant.

LAdmittance matrix gorrecticon for oflf=nominm} value

transformer has been previcusly described.
The ecorrcetcd nodal admittance at busbar 4

B(a,A) = B{A.A}+B(A,B}-nEB{A,B} {7.11)

The corrected mutual admittance between busbar A and B
B{A,B) = n.B(4,B) (7.12)

The first part of the output programme is an admittanec

matrix corregction.

The second mart is an injection power calculation, the

#ign i= a gencrator and the nepgative smign is a load.

The third part is a line powcr flow caleculation,
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A complete system admittsnee and veoltages including thoe

slack busbar vogltame ars read,

Tha new-value of transformer obtaincd from the voltage
Eslution and its terminal busbhar numbor arc read onc after another,
When a fransformer is read, it will be checked if it is at nominal
value, If it s the next transformer will be recad., If it is not,
the A-nodal admittance and mutuzl admitiance batween 4 and P bushar
will be corrected by the equetion 7.711 and 7.72. The off-nominal

ratic adoitfance matrix will e obtained Linally.

Tha next stape, Busbar are consldered one aftor anothoer.
At gach bushar consideration, an injection current will be worked
cut by the cauation (7.1), and the magnitude and degree of the
bushar voltage will be found. The power injeetion is the result
of the injecetion current and busbar veltage caleulated by the
equation (7,2)., The valucs of magnitude of voltage, its degrees
and buskar injectien power will he typed out st the end of this

stage.

Powcr loss i1s the summation of all busbar injeetion
Powers, the difference between the total power generated and total

1033-5.4
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The data of line flow is quite complicated, an information
of a line are put in onc eard, The first two dates are the termingl
busbtars. The third one is a transformer value, if it is not,

1 is put, The forth data indicatea what kind of the first data
is, 1 mcans busbar A, U beans busbar B, and -1 mcans an ordinary
transmisston line. The fifth dats is a shunt of = nctwork

transmission line, it will be zerc for transformer.

Tne line power is calculated by the cquation 7«10, and

the results are typed at the e¢nd of this stage.
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