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1- Economic Dispatch ~ 2- Economic Load Flow 3- Production Cost 4- Fuel
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1- Cost Function



Yo\

Ml/h

MW

S Al S e by SO

n Y Y
J =.Z\ |:a+/3Pi +yP. —Ci:]
=

i 5 3 03,5 o By S S s (S L 1 ol S bl s 2
w’xbi}!d&u«)ﬁmﬂj &q“é‘j.ﬁioé;u.b}s“ @)Jcb&is@).ﬁw’j

a3 Y

Ea-ig\\’ [(x+/§Pi+yPi “Ci:l =
aJ _ < \
5= [a+pP, +yP]-C;] =
A J Y Y
==, [a+pP,+yP-C] =

ﬁ:"ug}‘ &.A:j‘y‘,ﬂ sa LS'Jf |) SVsleo CJ’-’-‘

na+fS PSP = 3 G (*-¥)



Yov

n n ¥ n v n
(f;\Pi +/f;\Pi +7{§\Pi Zi__z\PiCi (5-%)

1n Y n v n ¥ n Y
N T A N = W
N RCWRTE Y JEY I JYRUN POR W EF

MLIL}J‘JL)CJ‘:‘JHﬁct‘)‘MJLﬁ?“L})‘)’G{fjﬂ&)g7_\ d\:.n

p l Yo VO /o V0o MW

C l VYSYo VAN VFYA. YOY¥voo Ju, /n
s ey [ C(P) ey 32 b les

S s e b g5 polaan=¥ bla: jo
EPi = fov/O

S P = t0/sAx e

0/0F x Vo

™M

s

)
]

V/YY x Vo

> P

S Ci=¥Y0/Yx Vo'

TP C = ¥NOx e

SPTCo=o/vsvx e



Yoy

fSier S 1 s 0ol Sy 5B @ Sl ) dsbes Il

\i fov/0 fo/sAx V" | [« FYO/YX Ve
fov/o XosAx T oorx VT B =] fvox .Y
Y 14 A y q

YO/SAX VT 0/0F X VeT  V/YYX \. O/VEVX \e

a QOoo Jl__y‘)/h

B=4a.v/t  JL,/ MWh

y =<ty  Ju,/ (MW)'h

Sypdal g 55O e P D e S e 4 5 sl L

C = q°oo + QoV/"P-}- o/f"VPY MWh
AL MW s POl S

, o Sl 5 38 o U L (galal 5 5 7 -

BPD b e pame 5 w22l axils sy 5o o850 K 5o, plism S 5
So3E h(PGm 3 e PGy PGy ) )y 5155 51 5 o2 g 5 0 )pold sl g5 o las 4 dis
b5 A8 P ol 5 5 S 1S (6531 A 5 438 Py 5L el s 48 oS e
JUsl b gl Sl 5100 55 a5 ol o8y, M L Db s S (6l 5 95 g 1) S
S ,u3 Pam g e Py (Pay Sl ol oo Bols 50 dibeas ks s (g5 )
2y Ll g galSy 5 51 e s

2 6;“-’ 335 g plal ) g1 55 S5 s e (ki b (ST, o508 J S Sl 5l
(PGy) O s 35 3581 oy 3 ol ki (C)) V559155 6551 a5 a1 05 sy 30
ol sl e

C, =C, (Pgy)

b bty b e 5 e



YOt

Cy =G (Pay)

Cn = Cn (PGm)
:Lfls))-}“’. \'i J

Ci = Ci (P(,ii) i=\,Y,..,m (£-%)

L S, plssm s g5 itad g S e s

C=C+Cy+..+Cn=C\(P SE: C,(PG\.) +.+ Cn(Ppm)

m

=2 G(Pg) (F-V)

1=\

203U oo (Piim 3 Py PGy) b, 5155 aan ) 9 g3 3 b S ol pl
C=C (PG Pays > Pam) (5-A)

o obo AU pye e (C) (655 A 5w pr Sh 4y

dC = »
o C g C 0 C
dC = == dPg;, + - dPeiy + o + — APy = o ($-9)
PGy d Peiy d Peim
s (FoV) sl g ar g L
aC 0 C,

dPgy 0 PGy

aC 9 C,
a Pay 2 Pgy

acC 9 Cp
apP Gm d P("vm




Yoo

:\;..i).'sf_jg:))ra;.Q‘)Sfb(?—‘\)kj)\_u‘.u;

1 0 C 9 C )
.0 G dPg, + Z TGPy F e+ e PGy = o (Vo)
d Pgy d Py 4 Péim
Dy e Ol ) Dy peaar D033 O3l 5 by S0 b
PGy + Pay + -« + Pam = Pp (F-\\)
Zr.i)\.s 303 dPp = oot ol Pp 04>
dPjy = dPg+ dPgy + .. + APy = o (F-\Y)

:("-‘"5;!"('5(;_\")0;\'“ 3H)WT;“.“J;L...,”;\_J,.M )A!)(?—\Y)«k.:l)‘;ﬁj)h

5 C 0 C
0 €, ~APG, + (= - A)dPGy + o+ (5

J
- /1 dP ym — °
aP Gy d Peiy 3 Peim J4Pcm

(

e bl i i O S S Sl Gl 55 g0 3 b ol !

J C, -1 a Cy -1 9 Cp, .y
dJ P(‘-\ ' J P(ir T d p(im
Lo
PR C _ L G _ o _d_Ci (1)
d P(ﬁi\ d P(iv a P("rm

255 R h et 4SO A 5 D8, 135 a3 851 A e G
SLE (IC) U 15T s pd o wieal 5 p135 (il 5 sl ay pa7 il 1S aais o
:ﬁ)‘)ie)u)):‘jj LS‘J" .r._:.hJL;‘

3 C

%) = 35 (P-\¥)

1- Incremental Cost of Generation



Yor
Zr-i,r:i: A 355155 i DN Y ) b h ause b S
Ci = a4 + fiPg; + yiPgi' (F-10)
Aol g3 P 5l as dolen G0, 95155 1 (10)5 4 95 (8 905) g3l aiusp O yeis) o

:Jx

J G
Jcy; = :ﬁ%'— = Bi + iPg (F-\#)
1

b gslaml Bl jlag )b e, gy (51 1) doles o oy Lot 4k
i RSl gl ea L, 155 ad g Sy

(IC), = (IC)y = ... = (IQ), = A (F-1v)

dcy; = 4 i=\,v,..,m (F=\A)

WLy / MWh) sl Syl JU, (IC) 54 amly acabe O 518y s 1,4
&7 Slslos bl 55 gldslanl y gladstas 543 L ol an ($-1V) slee 3L e
s e LSS S sl m o 4L galazil

m

i;P(i‘.i‘Pl)z . F=1%)

PGimin_PGiSPGimnx i= 3 VyeeeyM (;—Yo)

F LW ) 5135 por iy Dy S Wi cole, L sl (5-Ye) gldslasl s 43
e otma:u,:,;,.(f-r)‘}s.:.»;}«sd;ru)lmyu_}J,_u;,k?.;oid.u)u@

1. Lagrange Multiplier



YOV

ns_go OB T o 3 D)8 e L by 5135 51 S5 2 B S8
oals QLS JK& 53 &S i= 1, Y5, M) ¢ A=(1C); 5l & cgobazdl ()b pe 0 81
Slejen U 13L Pp plp LU Pom 5 - Por PGy G5 SO, per cialedd
Al 8 58 03 g 5 LIC) ssls
(IC)i

?

—»Pai

Pg, PGy  Pai PGm

LBl 550 pe s Slp BISY o 2 s B0 82

oA i s 55 501 E e R B 0 Y s wb ) by pls e b S
b b, 915 1S o gl o0l cewdls L, PGm 9 - Py PGy eoaeen

JdC
aIcy, = E“\‘ =p, + vyPg,
dC
(IC)y = Si)_T = fy + W Pay
. Gy
‘ aC
(Ic)m = T = Bm + YYmPGm

PGm



YOA

ok st oA = (I0), = (I0)y = ... = (I0) & sslasil g s o ,e byls s

:r-iJL’
1c); =4 i=\,Y,..,m
Lo
Bi + YyiPgi = 4 i=\,Y,..,m
(ol 5l
PGi—A_ﬂi i=\,Y,..,m (#-Y\)
i

fo g5 Oy g f(F=1R) Wilas o )d3 03l g5 sl 4 4 g L

m o A-B
&5, )=
S A e Gy )y ol
m m /}i
2o i_yp
Aig\yi .g\i D
VPD+ %‘i
1— £V
= m F-vY)
3 -
i=\Yi

O g oo A a3 a3y sl sy (F=YY) doles Olpnly $15Y oo opluls
2405 demlone (F =YV ) alail) 5L PG 9155 o2 sad g o505

S ol 5 5 e LS (6 Sl 15 gmd s 95 0 0 ) Lo o)
Woleal jo s prlae (F-Y1) ol Sheaal cnds a5 sa,us V) SSb
3 S s leyes Py ey (10); i L6 0 s Bno PGi..<PGi=Pai,,,
Soslinad cmbin 5, g il ys oyl s 1y A (5-7Y) osle dsles Ol g5 g
2FFSM ok @bl 55 O g 5 g€ Sl eslizad Lo S5 5y cne sla iy,
SF 3l Sllae Sl 4li (51) JS8 55 s pad aslbne SHUI G g5 slacys g U
el 03l LS s S 1 s Lo U golasil Sl pe



Yo4

Estimatc A

}

(1), =(IC) y=..=(IC) =4

v

Print )"PG\’

PGoPGm

v
i=\
v
» PGi=ai +ﬂi (]C)i+yi (IC)‘i+r]i(lC)"i+...
No
PGiSPGimax PGi=PGimax
No
PGi=PGimin
— i»i+\
Correct A

r.:...:_dQLAlJ)‘t/_L;jr;\prLa:SUl{GjJ: TP Ul 2 g -



Y7

A Gl el Jliis i G gl e o dys (FT) ISE Sl 4 55 4S5 phailes
58 oS e JFA 155155 A (10)) A 5 S yad W03 e oS o re
NS O TR R T o AP VIS B ST R P

Pai = ai + Bi(IC) + »(1C) + (10T + ... (F-YY)

Dolacs 3 s 2ahly pean U ST amly 57 5 %0 ol i 3155 4S5 g 285 L Lyl s
e Blas 3l U Ol pe (YY) iles o f; 310 ol diies o slina (5-10)
et 3 g w253l s (5= Jle aliie) Dol pga e o S 31 eslizal 5 IC(PG)
Piiin 3l 0390500 531y 5 9155 2 08 (i= Yo (P b 5155 (6 35 gla ;08
BA LEL 5 08 03y S eS sn ms p by D58 03l 35 olT oS oo J 28 P,
G 2B Ol Y ) 2 52 ShpeSion LSS Slialbone f0 b A G gets pis
S bl L3 A5 S S s A b asl 28 Py 31 EPG gy sl
S

S ol e g3 cnlond (5 3 o P bayl B me Sp08 edld S5 A5 50
Slos ol st 5o b, 5155 s 3 s el oY il ol e il Dlela o
s s O U Y ey ey ol ol Y peme 538 0l s hgy nl b paite
L b g 433 5

e o855 50 155 50 SO SY G35 A g Sl an s SVoles F-Y Jl
Bl e paiae ) O e el SIS 5 UL,

(IC), = Voo + o /AP,

(IC)y = $ov + Py

O Py SO TS W LRy PG ICIN S DI SCH PR RY- PR SRS I PSP
AEL 0 OVOMW g AMW 5 5, 5155 0a

sl s ilzina gl 53 SISY o 5 555155 55 o U ol 5 5 (Al
(oS Dt AL Yoo s Yo 5 n L Py Py e Py = $3e MW L » o
U FORVCY P ¥ L P AN COPR W J 3 PR TPU FA Y IOy W o



s

5
Buld 3 5k ol el (8l penl i 81 il g Yoo oy 5L Olien o 2a8 (N
EN) L E- W) Rl vyl ;N.)JT ey by 155 e 2 sa8 (ol () o
:("i)b

(1C), = (IC),

Py, + Py =Pp
s ok sl ol

VOe+o /AP =Foo+P,
P\+P‘.=Yoo

-Ldjda NIWRT Py 4P, dsles 9 u;_lJ,L

-
1l

YV/VA MW
Py = \wyY/yY MW

AU Py < Prin 3 Piin = Ae MW Npes
P, = Ppin = Ae MW

<
~«
|

Pp-Py = Yoo —Ae =\Yo MW

Gl b 2l o 5005 s e el ol (5313 04 oy Zends 0
LT e Py = A MW golamil Dbl 13 &8 Sl G Py 2l b ocedd golasi!
Sy 2 gdn 5l Py e 55l ) 4k oiled o 5 e A MW 1 1 Py ol e
O gl 53 pers JIIACMW L Pyl galasil (650 o g akal o) o 0001 s

sl

Py = Ae MW
(IC), = A = vbo + (o/AxAo) =A\E JL, / MWh
P,=A-%co =AVE-F0o = Y\t MW
3 S e DUl SEa Bee s oo oo Yoo Cs Py g B e

Wlods 631 OLES ($-1) sdor 53 ol oS oo 4mlna [, Py = Py + Py 5Py ol eyl
Doyt g ol ) 5 Py e dilne Py = 000 MW WS 80s



Yy

(F=1) Jle s 518N s 5 b gobasit P N dyder

A P, Py Pp
JL,/ MWh MW MW MW
— Ao \Yo Yoo
AV Ao AR Yq¥
4%, Yoo e oo
44. Yoo Y. $4.
Yovo foo fyo NG
VV0e oo 00e VoOo
Vive ory ovo Yep
- ovo ove Y10e
P, =000 MW

(IC), = (1C), = V0o + (¢ [AXxDoo) = \\0o JL, / MWh
PT=(IC)Y—9°°=\\0°—9°°=OO° MW

Dyl e ‘—gﬁj Poax = OVO MW SRR RS RER v S g o >N “g‘.))-b"\“‘“’
le Gy eo 25 Prax 4 5393 Py O (galasl S e e J’i)'>T G Sy sl
r._:_)b ‘JJ r.:A)J‘ )‘)5 PI]\ZIX = Qvd MwW LJ 6}&.—./4

Py = Py = OvO MW

(IC)y = (IC)y = $oo +Py = $00+0VD = \\VO JL, / MWh

_ (IC), - voo _ VWb -vobe. —ory MW
o /A o /A

P,

Ph=P, + Py =1\105 MW



YrY

S LU Y 155 daw opl 3l edsled Sl DgKe VY o 1ol 5 5L azilir ol sl
Pp = V100 MW 035 Ly, ol cbylad eal \ p5155 1y asis 3 03,50 5 Sl yKa OVO
Ll e dabsl

S 0 ) g alae (S SN (5351 a4 a e S (0
C=a+fP+yP

Sy |y o 3p b Ol e O 5 6, S8Esl 5 (IC) ud g g3l a s doles 23l b
:r.ub)&;;_ld!x.a)j

C,= [ (10)\dP, = [ (V0o + «/AP,)dP, = a, + VOoP, + o/¥P,"
Cy= f (IC)ydPy = f (oo +Py)dPy = ay + §ooPy + o[OP,

Loty g S e il e LSS sl LSS ay s ay Lol s oS

C=C, + Cy = (a,+ay) + VOoP, + $ooPy + o/¥P," + o/0P,"
bl ol (golazdl (gl o g Jaul 5 s ad g a3
Copt = () + ay) + (V0o x¥oo)+ (oo x¥qe)+ (o/f xYoo')

+(o/Ox T ) =(a, + ay) +OVVedo JU,/h

o 5 o5 655 A g5 4 5A 5 yh OBSIPy = Y0e MW 4P, = ffo MW 3
:)J’;‘Lf‘
C = (a, + aty) + (VOo x ¥¥o)+ (Foo x Y0o)+ (o/F x FFo")

+ (o]0 x Y0o ") =(ay + aay) + OAASQe JL,/h



Y7¥
e Pl ($oLaih a3 U amlin 53 a3 ol sl LS w50

AC = C - Copy = OAAFAe — OV oBoe = \VFFe  elu s Ju,
AC = \WH¥o x YEx Yo =1/OY x Vot Jlu 15 JL,
e 5 SYslas w5 o8y 5 S 5o 55 de e i 5a e FF Uk
Tle
(IC), = ave + ¥/\P,
(IC)y = vse + ¥/\Py

A\o +"/qpr

i

(I0),

o JS 5L sl s MW UL, [ MWh o 5 2 Py 5 (IC); s oS
S e by ay 43155 51 K ol ) gy slac 8 ol Pp =00 e MW

ol el (o5 as 5 5155 8 o 5 )8 ey W(IC) i [
b s gl il sl S eolizal A s gl (P-YY) Wslae 3l il g5 e

By = ar. By = vso Br = Ao
Yy = Y/[e0 Yy = V[0 Yr = \/¥0
ﬂi ¥ Ve Al
—_— + + =\Q.Y/%
Eyi /.0 V00 \/¥0 /
\ \ \ \
—_— + + = \ AYY;
Er; Y/.0 V00 \/f0 /
Bi
YPL+3-—
Bt T (2. LD AL/ R Ju,/ MWh
\ \/AYYS
2)’i

1- Optimum



Xf70

et o St 5 155 A 8§ D08 (FTY) ey Slealind Jl-

-p - Qv
P‘ — /1 /\ = \T’VT’/\ QT’ - \°/\/°V MW

\(2 Y xY/e0
- ~V$o

Py = A-Br _ AYVEN NFe Vav/vv MW
Y‘yy Y x \/OO

A =B AYVE/A =AY
Yy \/$0

P, = Va¥/\ ¢ MW

swlpim fold o8y 5 S au pp pli P -f

s o a8t Ul 31 el 1 oot atgy S5 03 ) 5l ey (Sl bl B
ngfj‘&fdgjo)gjﬁlﬁ,;ﬂ)uyJG;JIL,L,'QL&.L";U?L‘.J_:JS
» Y)—W WS pgles o8y a5 &b &b ‘rﬂ.)JT s g3l (b0 e 2 )
ol gl o U JS I P T A BT R Sy, p
s Sl Jalan 59155 S 4 il i il Lol S 155 L g3l
b ‘("'f-ﬁf’.' A 53 0 S 5 3 31T 4z s dalan Sy ) 51535 5 4 &b St ds el
Sy D)y ) (5895 a3 ©b) oles ) 155 4 a b ol 5 > s ol G,
BUSY RO PR BT OPIW P ROTR TR L R SRR

s S e NS il e Sl o8 5 S e gl m S o
T gr ey sy 51535 (S, 05 par 3IPG oSy

Pg = PGy + Pay + .. + P
(et 0L 5 bbby ey 155y e G\:;l

C =a + pPq + yiP(';iT i=\,Y,..,m (F-Y¥)

sdsbeay off sl S nl gy -('-:'5(;’.;;1\? Jolee s pl55 AL °\§Jf.~” o= o
a2 8551 A g5 iy ol 0 a5 sl ey by o8 5 S s T 5
Z:riy&i)iij)}.a{‘f)(} JSL;?}JSQ).L;

C =a+ PG + yPa' (7-Y0)



\S 44
:Lf“:“"‘ﬁlf.°gjf:3)’tﬁjz"‘*:-])5‘}§‘;{}"

m m
C=i§\Ci=i§\((xi+ﬂiPm+yiP:“) (5-Y%)

NS 5D Ul e Dol 5 5155 51, 5155 1 (5= 1Y) oles

A=+ P = fi + P

:("’..)}Ty CMN-L: ‘) P(_ii Jsles Ji )l

B - fi + yPg

Pgi =
YYi
oS e Sl (5-YF) ey a1
m /}—ﬂi+ YYPg ﬂ—ﬂi+TyPG .
Y
B B B-B)
C=Eai+f32‘,—yi-2\,—)ﬁ+2 t,
(F-YV)
[2— 25 /.”y} PR
osls ‘.._.M? (F-YV) 5 (7-Y0) OVolas auylan b
Y
B B (B-B)
a=za;+ﬁ2;)z-2‘—y:+27yi* ($-TA)

.r._J_)L) wdd S5 ddsles s » PG’ s Ools J13 Gales b i

i
(F-v4)




Yfv

oS or 5590 b (P YY) sy Jslan B e 81

(F-Y°)

G S o3l by e (P-Ye) by g sl (F-Y8) alas x5 L
daly jo i) s gios u,:_;\: Pg) c\f_,ﬂ_i JS,_s.L_J)J &yd8 b ¢ (Pp) eGJ):; 5L Ji.p
ol oS o 23Ul PG s O S alos ldis SIPD glow (F-Y0)

B
YPG+ )7.

A=

\
Y

3.
A= VEL—' + YyPg
i

}, = /f + \")/PG
.m /)‘A
= -
f ){2\ Y
moog
- i=\ Y
/ m R
=\ Vi

(F-vV)

gl n ey 5 s SIPG e ol 5 515 5

(5-YY)

DS dss ge QLIS (F-YY) 5 (F-TY) bly, amslie

(F-YY)

(F-vY)

Wy 951355 3B e o5 5 IS (sl 1y Jslany 58 31,5 (5-YR) 5 (5-1F) DY¥oles



YrA

 Joles € oy (F-YA) alolan 51 0 g0 50 Do) g0 338 et J) 08 o0 ks
.J)J‘ \;....a.)uj_-_.:

LS i e by oy (10) a5 sl a5 aoles (57 Jlin o 19 F Jis
ol Sy oy S

(.._.5& «.'..JL».M) Joles y 1u! ZJ>

\ \ R
rTET \ v A/AYYS
Y

Vi Yjeo \jas v/t
y = o/OV’/\V

e 3 g Ty (5 YY) oban 31y Wslaeff s

Bi_ 8ve | vFe L Mo yhuygs
i Y/e0 V00 (WAL

3.
$ =y /y—"= o [OFAV X VDo Y/F = AYE/[YY
]

el 8,5 A 5 Sl e e doles opl
(IC) = AYY/¥V + (Y x < [O¥AV)PG

(IC) = AYY/tv + V/[e4VYEP(

e UL 5 5 S LB 550
.:)-i‘jd)u-'-;fagju:}l .\:)L) oAb jio,\f»;.}\?);)\.: LS’L":'3|C1})5 s 2
o S - BLITS TN PR e

C:C\+CY+...+C,":2:\Ci ,

C=C\(P;\) +Cy(Piy) + -+ Cn(P )

m

ZC(P('.HP(;V:"-’P'“): iz\ci(P(;i)



Y54

Pl e 1L e s S Bl (655 5 a5 Sl

m ')C
dc= : = .
¢ |§\ ()P(~ (II
a
o0C a G
A g (o = el 5 L
PG aPg o T
m JC
L (5-¥0)
= W

Al w—ﬂb by e S 5 Lyl 5L 5540 ya8 b by 5155 (gad 9 sa )8
DS e 2l ) S e D58 05l ) ol
m

S PGi-Pp-Py=- 5rs)

:ra_)b 03y dPp=o .ol ;,..:U Ph Jr .L..’.'ubda Ja L_,.L> okl P C)T 32 Y

m
iZ\dPGi - dPL = o F-vv)

s il g o) 155 6 5 S35 51 gl s D
Py =P (PG, Piy s 5 Piim)

it 5l
. J P oP
dPy, = 9Py, dP¢, + =L PGy + o + —1= dPg,
- 9 PG, ) Peiy Gm i
Ly
m  JP -
dP, = — dP; M
= ()P(fii i

S o Sl (P YY) ety o AP e




Yve

m (’)P‘
(V- —=)dP

= (F-v4)
ig:\ (’P(fii

Gi

WD s V:SJ‘VS(;—YO)AJ)LL‘ j“) J.pb}r:isfgfﬂ.l)b‘)ﬁ;‘da{‘)f}?;}
Q.i‘;r.:»‘)é

.L:‘yw)udp(”w}‘éd.);ﬁ.abd.}\.u b

Jd P
-A ly =
()P(” Sy ()P(,,)
aC;
9P
o, (¢=¥)
T Tapg,
Gt s e e ) 4G
Gi

a G
R r.,-lad»( ) i s ol ‘)( ))flf')z‘

aP
L -¥\)
Gi
Rad g ) e Ol gl (FoYe) doles Ul
__ (G i =
g i=\,Y,.,m (F-¥Y)

1- Incremental Transmission Loss



A\AA

A =L, (IC); i=\,Y..,m (5-¥Y)

:\{Qu‘x‘x‘,)).i&a.k:,o\.}i)j|jj(\)"(".§‘.;;7g_',._~.).p'LiQ")JAS

\ \
Ry 5 R (5-¥¥)
oP

_,(IC)i.),._J)_Svj}}.i‘«.b_)',agfél.abGaﬁf&I»d&b;&yQ}aOﬁ\xb
Vslaal s EYoles oM 5 pha A3LA Sl 5 OLSS badsly aes (sl Li (Fby oo 8
()\_.ijl)om_?)")ki)_.a()_,.l_f6:Laj|6)‘;xa]€);uﬁ\f}ﬁdo)ﬁwk}})ﬁj

:.)J.AJJa
_ 9, _ (9 (0w (7-0)
\-(ITL), \-(TL), \- (ITL)m
m
ig\PGi_PD_PL=° (F-¥7)
Gipin PGS PGip 1= oM (F-¥v)

e ol C‘SU 4

s obazdl (g5 o s Sl 3 53 et S (gl Je ool 5 o0 ) o
oy 135 o 3 S50 oy by (PL) i DU 0 L gl o) 8l el
=S et 4k gy o 5108 5 PGm PGy PG,

1. penalty Factor



Yvy

Gt s 155 cpl Bl 155 S bl S s S r M3y 5,08 s A2
LS or adis L Jlasl b 5,k 51 P L (F-%) g

2SS sl b S L e - S
1 e plyy Sl S UL pens DL Z=R + X L1 JUish b uilael S
P =y |I]'R
:-‘-:T‘;‘ Sy 5 adely 51,6155y Dt s 0L o [T OF 5 a8

Pg

N =—9 _
VF V] (P

sy 93 S5 LAl e ) 5135 8 g s Sy s L PE [ V] RABY
]I Y ‘..:.M‘,,

R pY

PL=—"—0
IVIT (DT

B g Ol g or edied (2 5ol 155 58 e 5 W AT L2 L

P, = BP' (F-¥A)
2()T JL ny
B= ——f"——Y ($-¥4)
V™ (Pf)

b g P15 G Y e b S st B Ol by



Yvy

S A3l 155 9s gbls (F-0) S gyl ‘Sr-’.xg‘_;‘ Sl petn J>
sl 4 ST b S35 (PD) i

O ©)
O——— -©

Pp

)}”)’)‘ JALQ).\SM"‘O JS‘-;

O‘J.ﬁéﬂngbp\&}jwi@ﬂ)w hugy Q:i)w\e)\-:h)ri))-*-’)‘&)‘w
— P\
vy [V, ] (PLY)

1]

=~
I

C=v |I|'R

o OF o [ s b

P;. = By, P\Y ) (5-0¢)



Yv¥

.t_)T L AS
R

Bun=—~——~
NAMGS

(5-0V)

Lowably oLy byhs ol ol S e A 5 (5-8) JSKS g Jle ol
4-2-5:).?‘)“y| s MQYJLuu:{MMQWMLs‘x.ﬁAaJ‘QUJRY 3R,
Sode 25 S APy 9Py ) e OBl P BT s S K L

PRI
| =—
NI
VF IV, (P
P,
| = — 2T
V¥ Vel (PR

PL=rv “\I‘R\ + v “rlYRr

R,

— P 4+ —  pT
[V [T (Pry)T [ Vel ¥ (PLy)T

:Caaf:).':f_)‘);k;oﬂ.?v.:.ﬁ).)_,

(5-0Y)

Py l Py

Py

S A5 ) St S oS Jsl bt s $op S



Yvo

Gob 3O 9 &S e S om0 53 (BV) SIS Gilkaa ) 5 5155 0 Sl I o
byl Sl alowe (8l 20 pion 43085 Pp gt L Ry JQ.Q‘Q-JUAL.LS)Q:LS
ZC....ibr.:.a‘)égPD =P, + Py Sl ax gL Jas

P

|1\| -
VY [V, (P1y)
P
|1y S S
V¥ | Vel (Pfy)
Pp ~ P, + P,
|Ir| = .

V¥ | Vel (Pf) V¥ | Ve (P
PL=v( LT R, + [Ie|" Ry + 1|7 Ry)

R R
p = pra4 v AR r (P, + Py’

> pi4—
AN RSN GON Vel ™ (PL)

L, Ly I
© ®
N — |

E—— I\ IT —

P, Py

O, O]
I
l

o5 0 s JEst b b o)l g oY SRS



Yv#

Shd 95 Sl O ) Ll a5 s Ol oo by ot Sl ol
als ol (PYJP\)

P, =B, P,  + Byy PYY+B\Y PP, (F-0v)

51 .L'.J)L'.:- "L;)":'gfd odaels o olabs "‘jlr" “SB\\' 3 BYY ¢ B\\ ‘-L-_") (;1‘ 33

R, R,

By, = + (F-0¥)
VAT )T V] T (L)
R
B = Y* -+ }3“ (F-00)
[Vel™ (Pfy) [ Vel " (Pf)T
Rr

Ty (F-0%)
Vel (Pfy)’

B S il Q s oz glin JKV s G g SYslae 5 hs glasldy S
2yl E MW s P, (MW) T s

<k & (E-07) dales 50, 5135 S L (e $1p | Sl &L (F-fA) dsles
Sl sl ) 155w bl oy xS a3 pe OL 5 155 00 b i K (6l 1,
Pyt g s J ot by gl 55 0,08 5 Sl Lo s ]

PL = B,\P\" + B\\P\" + By .P." + YB, PP,
+ YB.P\P. + YB,.P,P. (5-0V)

Q@ﬁd‘d‘j&‘)@%d)bt}ﬁlfim \{Q)anxé‘xswdb)éj
i:)S

m m

Pp=2 2 PiBiij (5-0A)

1 \J:'\

1- Loss Coefficients



Yvy

Dy dal g 5O g bl g Sl ole

P, = PIBP (5-09)
M 1
b B,, B,y - By,
P\ By, Byy - Byy
p=| . B= SR (5-%°)
| d
" _Bm \ Bm\' Bm m |

- . d PL -
OJ_}—{(}UL:W.))_ﬂ w.&;_buﬂ\;;h.;‘;@w_,(lTL)i = -EJTi)iJLu_,

3 b dmalos ol (6513 e e s (61 1A 518N s 15 (IC);

).i)s:)))..aa)):‘j}_,)-l.:l); J}?‘QJ&J(?“O)J&JM})QWU}Lb':?—o d\:‘
PL= o/ooo\' P‘Y MW
(IC), = Aes + P, Jby/ MWh
(IC)y = Qo0 + \[OPy JL,/ MWh

3Py 5Py s s e, bl e wdis L Pp=aYe oMW L leax 5155 90
gl ks (0Ll (615 0 g 3 2 54 93 1y e DU P o

PP ORI U RN S

(=33
B
=

|

= o/ooof P\

(=%}
-~

@
s

y

53]
-
«



YVA

Lo el Sobazdl 6yls o e b

_ (9, _ (o),
- (ITL), ~ Y- (ITL),
L
_ /\°°+P, - qoo-f\/ap\-
- \ - o/ootﬂf'P\ - \

e st e Sh 1y D508 O3 oles

Py 4+ Py = \Yeo+o/oooyP,"
ol Gty Py ey ldsles b =S i P sl asles )
P - v0eoP " + Y/AAT X VP, - \/OAT X Ve = .

T e e Py oo ol o L

-
il

$14/VF MW

20l oo s Py S35 03l 5 sles s P 03,8 Sl b
Py =Yoo —o/ooaYP," - P, = sav/or MW

P =P, + Py - Pp = $14/1¥ + $OV/OF - \ Yoo =vs/sv MW

A= AeexPNYY L, / MWh
V- efosctxsray A PINS Jus

Sl Lol s anlow sy
w5 T3 s 5, gy g5 GH P DN 1S Sl Jslea
S DUl sbes s oS philes b (B St) il o 1, Syt



YvAa

I.L.i\;.u,cﬂ)' CJ.LJ \.ﬁ&:..fa Q).L;_,B _,.fb,..a N ))J‘Jéjm\,:;))ﬁr:_“.:u

m 1

g7\
=22 PP e

QU p5il Ol s gsbos o2 UBji 5 By ped 03 50y b L5 B Ss
:—‘}iv.«a A...mbv.«o — F @‘“(ITL)I

aP, (‘)PI %B P v
= =Y i=\Y..,m (¢ _
WP, P, 0 ’ (5-57)
1! i
P; 2 PL 5 S)
\ (')YPL

Bi = ——F— L] = \,Y,..,mM sV

T P 0P H (F=#¥)
OYoles \a;@u\bbjdx:jc,)ﬂébw ‘,L;J»J),LJP\UAL»»(’):JL
),45>)‘;§)S¢L.bw <..‘~JB|JASM)L;GL)\WW&LJ‘)J‘ .b‘jw.\.l =)
\MASMJJAQLMJ V)JLA ww\;qx \w‘ﬂjswjfb))\P[ ve;wu‘
.J}awf)ﬁwb‘)u‘\)‘yj\.ﬁ)a_}ob},:.:.\\_z_ g_..lw ’\.»‘-1)\\{ JBIJ

S e b (58 IS8 s e 2 1P -F

V,=\/-" PU

V=) 0y PU

Ve=\ ¢ PU

P,=* PU

(IC), = Yoo+ AP, P=Y

7, =/ NTY 4o/ YAS PU
ZLY: o/o \\ 8234 +j0/oq\//\ PLJ

.L&LJ» PU MW > PGi \.A))JLJS }1 “ii S &J:J)J



YA

(ool oo s |y Yipgg s e iz s Jo

\ .
Y, = - =y -jYo PU
Ly ofo oy +jo/otA] J
\ .
Y, = =\/0-jVe PU
b ofo\EFS +jo/eqVA /o n
“-—j\’o ° —“+on
Yous = . \O-j\e -\o+jy.| PU
AT y/- P AR /N N
m
P.=|V, l,;\ | Y5 1V ] eos(0;-9;-9;)
m .
Q=|Vv] jZ\ Yy | ] Vi | Sin (d; -9, - ;)
Sl
Gij = | Yij| Cos 5
Bjj = | Yj| Sin gy
:;.,:.b(,?al)_;l.lj

m

P.= V]| jz\ |V, | [Gjjeos (8,-0)) + By sin 9;-0)] (=51

Q= l Vv, i Jé‘i\ | \Z I [Gijsin (05 -9;) - By cos (9, -()j):l (5-50)

:"'.’.)JTJ‘ S s |y By s Py Py OVolee (5-5%) dslas 23 Gdke polia Q*i)i-:l" L



YAN

Py = vl [‘V\IGH Cos(d, - d,) + |vy]By, Sin(d, - 9,)
+ [velGyy Cos(@, = 0y) + |vy|Byy Sin(d, - dy)

+ JvrlGyy Cos(d, - Oy) + |vr|Byr Sin(d, - (3,.)]
P, = ¥ -rCos O, + Yo Sind,¢ [PU MW]|
P, = /0 -\/OCOS Dy + Vo Sin vy [PU MW]
Pr = £/0 -vC0S d,¢ = YoSindyp = V/OCOS Oy ~ VoSin dyy [PU MW]
31 oy e DA 5l 5 e e

P.=Q4-5c0s 0~ Yeos Oy [PU MW]

-
-
|

i

\

ol klgy epl s

Oy =0, =0 = o = Op = = 0Op
Oyr = Oy — Oy

:r.g_)b (?—5’\") adsles )‘ oalazl \.: .ﬁ)_ﬂ& S o ‘) B\y “"'if‘a ‘-UJ‘

y 0 P v 0 0P v OF,
By=t ko= (=
Y aP,0P, Yy 9P, 0P, Yy oP,
a P
V_.Sdﬂwbtﬁu)ww‘)l:\-:ap)‘
Y

Ja Py aP o PY

30 0Py 00y

o Pr.

= v Sin d
d Oyy v v

3 Py

— L = 1/0Sin dyr + Vo COs Oyy
d Oyy




YAY

_ 9 Py v Sin Oy
TP, T /0 Sindy + 1o COS Oun

sl o By ool oo J-

oFy  aFy , 4P,

a P, I Oy 30y
) dF, . L\
RO o MW a0y 5 b Fy 05
aF,
ap, °
R I
- ot
By = —- =
Y 0P,
j(,,i)h (5-5v) adsles a g LfBH o] LS‘J.‘
By= L PPl @ P R
' Y JP, Y 9P, 0P, B Y dP, -
MY
F = J P
a P,

dPL  aP_ aP,
90 0P, 30,

P -

70 = § Sin d,,

aPpP sy ‘

aé,; = v Sind,. + Yo Cos d,,
_ OPL_ $ Sin 0,y

"7 9P, vSind, + Yo Cos &,y

SESPIIPPICURTITS : FRRTCH WV PPN



YAY

oF, _ oF, aP,
d0,» 9P, 90,

aF, VYo

30,r  (¥Sind, + Yo Cos )’

OF\ _ OF\ OP\ _ VYo

9Py 90,y 30y (¥Sind,y + Yo Cos )

B _LOF‘ _ o

Yoy b, (v Sind,¢ + Yo Cos Oyp)"

)\M)L&Q‘JL@JWLP.SWWW)JNVJ&‘)BYY;‘

y 9T PL \Yo

Byy = —

Y 0Py (¥ Sin dyr + Yo COS Oyp)"

cilzes gyl 5o LSl ol jlaae &S das e OLE Oy 504y « Byy 5 By, Sl 3
By sB,, Qlﬁ:_;;‘w\o" l;ﬁ\ﬁ;;b&wéwjéwoﬁ&@.w\ojuzﬂ
ol Sl S e 2 58 i 5o U 23 B T 01 g g Ly Sl 05 5

:ﬁ)J\f Cewds [ Bry 3By oo 8 Slaie 0y = Oyr = o g Lly)

B\\ = o/oo\/a
Brr = °/°\O
e Py et DL sl Ol g e J-

P, = B,,P,” + B\P," + YB,,P\P,

ofooVOP, ¥ + o/o\0OP," [PU MW]|

Py

bbb oy sy lad ‘f\..u;j QLS P el Oy ld i LPp akly cadstes !
Pai = Ppi L h PGy abanly 1o 0L (o SLE PG e L P pod) 3 5 030
'(*:;SJ.JK‘.\?'



")Pl‘ ___")Pl,__
aPG, AP, SAACRE
oP
= ofo P
OP(}Y /Y !
L= —02>
\ = o/o\OP,
Ly=—\
\—o/oT’PY

ol b BI85 b bl s 5l

¥oo +/\0P\ - Yoo -+/\L)PY
V= ofoNOP, N~ ofevP,

P\ + PY = (o/oo\/op\Y + o/o\OPYY) + Y

:ﬁ;}“dﬂ\;-w.l.:‘)PI‘WjPY )P\ J)ﬁd)b})&b

P, =1\ /04AY PU =1 04/AV MW
P, = \/¥s¥¥ PU = \f5 /v MW
PL= o/ooVOP\Y+ °/°\0PYY= °/°O\‘~ PU:O/\YMW

If
Il

(6:\.6:3‘ JL: Lfi"'-f') )\J. 63\.-.473‘ @)JJ J° jw\f}‘o:hﬁ.\n‘?—l\
G3L e (5155 Shls) edd J 28 s m gl aSain Q)Jsr-:-“:“bii)*
Lo plpbaed 4 )5 SR e

n 1 "
D Siz_z\vili (5-5%)

1=\ 1=

J{Tde;,.ﬂ.,\.:]i)ddm\))\glw..;hlbuQ)JjSldT)JAS

Si = Sgj ~ Spi ($-5V)



YAO

L g Vi (5-59) ddasly 53 il g | e b e Sy 5 6 5 )8 5 2 SDi 5 Sai
Tl 3 450 3105 pemsms 41 S (T S) 83 5,28 o dteen i o OL o 5 5 50
L)Li):_:S‘)J):;f“;éfaaQ)J.QQLJPL;‘.J)JJAmeWduﬁ‘.").k:'-)é

ﬁ)l:‘ubd\j;al
. n n *
PL+JQL=i§\Si=i§\ViIi
L]
* * * I\'
VeVl 4 Valn=[V, Vy . Vo] .
In
P, +jQ =V'I' (F-FA)

oty 5 Alolen A3l go ot Ol 5l g ot s Doy 5 T 5V ey 0l 5o
Z.\AJL’A oL ‘) )"Jf 93 &Ll
V = Zyys | ‘

il pl

PL +ijQL = (ZbusI)T =17 ZTbus Ir=17 Zyys I (F-£9)

S Ll O, \azs uf".ft—‘ S Zpus S el (j.‘ )’\’U ZTbus = Zpys SIS

:r.g_)‘.zl)b):\JZbusw.{_j\AdA)ArJJ.:a’duw

Iyy - Ty, Xyy o Xy

rn \ .. Tnn Xn \ .. Xnpn

I=1+jlr=} . | +]

lan Irn



YA$
Sl asl g3 (F-59) Wiles po daily; ol 05 L

P +jQL = (I, +jIpT (R +iX) (I, - jlp)
olxl

P, =IaRI,+I/RI, = 2
k,—,—\

J ak+IrJIr|\) (F=ve)

:r._)_)‘) g\.»hu,_..& C,‘).L; ~_',“...>)3PL A.L_;‘)u:.:_zj é‘)"
Pi +jQ; = ViIi" = | V;| (Cosd; + jSind;) (I, - jlyi)

P P e SSE Ll o) ol sl 4 s Vi S s 0
:\ﬁ)‘-‘ i o L > (j J-’ 3 ,:>" A-L-g‘)

Li = L (PiCosd; + Q;Sind;)
[ Vil

I = ! (PiSino; - Q;Coso;)
| Vi

‘JM),(? V°)4J)LMJJAL.:‘)JJ L osls HHE L

n
Pin; [ajk(Pij+Qij)+/;jk(ijk_ijk)] ($-v\)
k=\
:OT)JAS
ik
aj = ————— Cos -0 . vr
ik Vil TVil k) ( )
Tk . _
Bk = ~——-L——Sin (0; - &y ¢ v
AR A R )

T o el PG e (5-5A) ahaily 5l 6,8 e LATL); Jst o580 olals



YAV

oP, o,
(TL)i =% —= op.
o
- 0
:,g—?[ (PP +QQ) + B (QPy - P Q)] (5-vF)
k-

e b amaD 5o 30k 50) L Bjk S Ujk Sl s (FVY) 5 (FVY) SYslas 4 S
ﬁl\ ()(Zk
Jw\..;}m oP] st—uuwja;yw)wdﬁ.wbd\ﬂ Ly g QL P
U”l)) LMgJ“ up]s ;,..:L:‘ ﬁjkj( ]\w\fa (9 VV’) -dm‘) LSJ‘SQ*“‘"’)’ ’-‘th". RS SO
(TL)i slis o oh plo ol Jaw Pia cod P Grin k # 0 5) # 1 el 4 ok
Al 5 ge gla 3l
k = lj] = l
)
T(P_i' (uj PiPp) = Y Pj
dJ
ap, O Bik QPy) = (/%k PiQy) = Qif
j=isk#®i
()—Pi(ajk iPk) = Py ik

a
P Bix PjQw) = Qk Bik

j#i_’k=i

Jd
P. ((ljk PJP]\) = PJ “ji
1
9 B PiQyY = Oy B
ﬁ__(/]k Q) = Qk P
I

b‘....&:y(? V‘(’)ALJJ)AL_JLA‘M ool el



YAA

n n
(ITL), = YP,q;; + kg\(“ikpk -Bi Q) +j§\(ajin +B;;Q)
#i #i

el (FVE) 5 V) By, g a5 L

ajk = akj
Bix = - By;
ol
1
(ITL), = YP,q;; +E§\(Pkaik -Q, i)
#i
Loy
n
ITL), =YY (P a;, - QB i=\Y,..m (5-v0)
i = 2 WK%k " Pk

r:....._....&J_)a‘saL.a:SUL:J‘.A;L;J;):.;.-\SQL:L&Q)L?)BHJAT;.“.L{GJ_EQ«?}?L_
RESOM P W o3> QL.:.’: (7—/\) J&J pL sJ.:aL:L!O ))3‘;33 m &‘)‘J 454.'-.:.&“ 5.'_)).,\3



YAA

Form Yypu and Zpys

1

Estimate P02 3 PG::""

-

Iteration Count p=]

P(;m

s

( ) Compute Load Flow Find P;, Q;,|Vi], &
i=]1s2,...,n

Compute ey 48,  jsk=1s2,..,0

1

B
(ITLyi=2 2. (P, ay, —Q, By)
k=1

i=1‘2’...,m

Estimate A

|

(IC)i.—_)\[l—(ITL)‘.] i=1,2, ..., m

!

PGlﬂai'f'ﬁ‘. (IC)‘+7‘ (IC)i2+,._ i=1'2

I

olasil b oy Sl Sl 4l SR YK



Yq.

i—i+1

| Correct

A

7

P—p+1

rint A (ITL)i 3 (IC)l 3 PL,
., P
PGl 3 PGz' G,




Y4\

o e il

”"J’.)'Cj‘:"i)_):‘_)’.j(u’.'ﬁj;_kSAJ)JW)Q}AGU“_;T)i)"°\§‘3):'."'£l)’F_\

o A

P l Do Vo Voo Yo MW

$ A a/o Vol et UL, 7k

sl €= P A+ PT Y s U S e L C(P) i p o aslas

SN S S R VIV SR TR WUV | NP3 Ju IR JCRS U PLRETNTER (NP ¢

.L—Jabuda u.ajw..f;a ,:'lj Q)»).qa;. sl QUK,;]:

i

(1),
(IC)y

Ao o + o//\QP“
Voo + o[VOPy

ﬁ;ﬁ‘b}&lb 6#\.:})3 6\.&:;};.&5.;“& :‘:i:..o &:lel_j(.iﬁ Voo ‘UYO° )‘S eg_jj:.) JS)L.

il e DB VOe ghee s oS
by Calzse gla sl oy IS (o 5 5 155 58 o L ol s (A
)L: «_w (".XS;}S &S)).Ja r.:la—? é)‘a-b )};‘J;; jJ L.SJ‘:JJ; C_«‘)J\j .leﬁ&iﬁ ‘v V © e )K{ )_‘ 45\ (\_)

Lo h S (gheard! oy amlie ol VLG Lol an pa oS LU

o it g g f . . - . - -
5 Gl P o s {10} slraade 2o s amihys A b0l i N2 F-Y

TSL e

(IC), = Qeo + ¥Pg;, + ¥, PGy
(IC)y = vOo + ¥Piv + v Py’

UC)e = Aeo + Y/APGr + ¢ pG\~V

I



Yay

s 1) 5L JS zea MW 5 Jb, / MWh e o5 2 PG 5 (I0); Wil s oS
YNNGty P L A R CHPI Py B

o SO, g0 S (o s 1) (I0); Glanasiay, =yy =yr = o o i L (A
sl ey 1y 5 9155 a salasil

syl s 5l ol e = ofo) gy = ofe eV Yy = oo NN el (o
DS e a3 esliial b s 3 3 a3 A (gl s 5100 L)
(s aabst S&a o\ o @ b | ZPGi -~ Pp | @8 las Jpo sy U ) anulone

by L7155 o 5l 9ol 5 5 Shadalants 348 4 x5 b (il ) Jlays 5%

VRSP FCURY
Voo < PGi < YYoe MW i=\,Y,v

mens 53 by oy el Pp = Py Py dsles by oS 53 81 (5-V) JSG 50 £-0
S A 5B S

“\ + IYl = “\l + |IY|

g gr el g DU LSS S asS b

R, + R,
By =5
Vi (PLy)
R
By = .
Vi Vel (PL)(PL)
Ry + R
B\'Y - Y \s

[Vl * (Pfy)

Q)MMQW_’J._J).'FJjj,ﬂAﬁijYJhﬁL(;—Q)JiJQ).L;M)>?—f
(IC); = veo + YP; i=\Y

PL = o/ooe/\ (PGY - \oo)Y



YAy

Sbgslasl w5 a0 Jbs IMWh m , (IC); sMW s, P Py T a8
-L_yS&.uL’v.o LSJLA.:.;l LS)“’X"JP. LJ_‘;..:).) br.:.....:..ug)‘.a.h_’}:‘;y \a-i)u@ &Lé)j‘jjmJ

PG, l l'PG'

PPy = Toe MW Ppy =1ee MW

PL ‘.r.JL:.:_AJ‘ D ot L)L-’A.X—ZWX_QUJ (?”\O)L}QQ)J’;M}J ?—V
v 22" PU

V, =129 PpU

Ve=1 2%  PU

| Y-jYe VAL
oF—", ©

Pp=ypPU

(V) Sl by o 1o S5



Ya¥
fel ) i el s Sasila e
(IC)I = Yoo + /\opGi i = \‘Y

Sl b (XY Yous e sle ¥ e Do b cosy sl s 1) ($5F) Yy o sbe (i)
s LSY Y 5\ glag s
b e B ks S s b L 5155 e L ol a0 (0

(IC), Aoo + o/AP¢,

(IC), = 300 + \[¥PG,

Boo golamdl gl po g Jaii;.i PERUSPvIy ji&,_/,aé,@(& <8 s (ITL)y = of¥ ;i

.Li))’i&w.b !)\ °\§}J1:’ \;LH..J_ ;‘,u_),«é c.Lf:Lf CJIJKA

:\;.w\o.‘\.:/ a)l.) ;f.} QL;V\H (;—\ \) L.«Li‘jl PL) ;—Q,

(IC), = ¥\eo + o/VP, Ju,/ MWh
(IC)y = fyo + ofVPGy JL,/ MWh
By, = o/v x 1o ' (MW) '

Bry = o /AT x Ve (MW)'

Byy = -ofoelx Vo | (MW)

VPP RCVR PRI I NS Rl pd 5o b b el gad g oyl



Y40

Yoo MW

Voo MW

(5-8) s a by o F- VY JSS

Wﬁ\.&))ﬂ;}jj\&}h@jJSJPLA;{}AG\J‘(?—\V)ﬁQ).L;\,J.u.._..»)s?—‘\o
bwlw;u.aj“j\ks\.h&:.i}‘&jhgb).)j%réjju_,;))}‘jjfjé.).))iQ).L;

TS esls ) sy Jlazl

a) IC = voe + /AP
b) IC = %o + P
¢) IC = aye + /AP

d) IC = vso + P

e) IC = Ave + \/YP
[V ] =Y. KV
IVi| =ve KV
Ptf, = /A

P, = \

R =+/AQ



Y&y

gl ey 3Ll 5o ey 81215 5000 1B sl 5135 51Ky a5 Dy 5
.3).13)2;3J¢JL3.:3|.L5-QL2.133|

d

)

—

©
0

ofclol

Vv, Pf, 1

Vy,Pty

Pp=5 .. MW

(Vo) s by a1 Y K2

A

b



	fasle 6
	fasle 7

