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4. Load Flow Equations

Y\$



239 phne CeraS g3 ba e 1 50 s L izen s g0 § 5 [V)] Qe Pl
iy Yn Slaglae sl () by el slims g a5 b L sl o d pgmen cora S
JK& dslaa Y0l oY pgons 03 g sy 61 1y €20 0 YD i oY g
g\),ﬁa&xﬁqﬂhd&ulo\bw&l&h}:i:}uzu Qb Al 5 8
Al gr oy 5 e dmlonn § SYslaa o 51 s 45 SNl .33 8 o ST G 45

:C.un‘)ij.})ly‘_},‘u.

[Vi] s g 305 (i

0; b oo Sy sl (0

QuBagd p5hy 48l gla )5 (2

Qc, 3 P, ool yodd d 28 sla ol o g 5 4581, 5 4T gl o3 (5

Qo Py JEsl b gl s ()l 481 48T gla o3 (a

” _ Kb JS il s lils

1 oo Syl iss s st O s it 45l o sl sl 51
g it 23 S (P dslan i

I=Y, V

bus

by

_InJ _Yn\ Yn\' Ynn_J Vn_J

L= Y,V + Y,V 4+ YV, = Y Y, (v-Y)

j:‘

O ol 5815 9 431 0yl oy a2 Ol (V-Y) il b Kos b

Y\V



P
I :ﬂk'--JJl:;

V!

e (v-8)

P-iQ, < B Y=-0) s (V=) L, iz
V{ =YY, e
i j=) (V-#)

_ n L
P~1Q= AR AY jo=s ¥
; i el (v-v)

1 yctp e S LUVl bl o (=) 23,5
B y i " ROy JipH
\,M&SN\-!‘MLL"-"YijJVi 3l o L il s Balzsus slas

S
slaa olia (V=V) dlasly o 40 40 5 >

g 0 PP DS BN
..l.blgu.a\’n_}_.io\labua!o?”a.aﬂw 3135y
‘)‘:"\bl"'fﬂ‘ .h)uAbUJbJLguﬁgdalu‘)SJgﬁ(V-V)dab

e
;,L:;&hso)yn-:y,}&‘h‘ | (V-Y) dlafy sl S S w015 B 6 A
oo

V=V 8 o Yy=[%l[%

r._.a\?‘f.} Ppw-Y \J,Lgu:éga\bwwlasJﬁ.:(v-v),hgbﬁﬂ,u‘w‘ubﬁbl!
" oK
P = |vi|2|Yij‘ lelCOS(si -9, —¢ij) (V-A)
j=\

Q= |V|l2|Yul IVjISin(si "81‘ "¢ij) (v-9)

j=\
it (5252 0) WTwﬁwui.—i’cshww’xb Y Yo A
Vi=|Vi|[__5_i_=ei+jﬂ (v-1*)
-\ 1)

Y; = G + 1By

YA



Feadls pual gt S Kl (V=V) sl 31 juslia

P =¢ i(Guej = Bufj) +f; g(Gufj + Bljel)
j=\ =

Q.= fii‘((;ijej ~Byf)-e¢, . \(Gﬁf, +Be;)
j= j=

g ) ) g Ol P ) il ol

P=¢a +f3 b, (vV-1Y)
j=\ j=\ ‘
Q = fizaij —eizbij (V-1Y)
j=\ j=\
Pl 0y i 5 Yslae b by s a; bl 5
a; = Gye; - B,f; (V=-1¥)
b; = Gf; + B;e; (V-10)

J‘L‘JT_))J &)@d@'})b&ﬁ&ybb‘)'gﬁép(v—\r)J(V“\Y)LLU
Q\}:bd’)tsbr})wloﬁo:u:.»‘ Ybusf.al.:p‘,hjlﬂ_,u.c_,ny_,u%bksuw

J’JQUG)J&HUTLSUJJ‘)}‘LB|.u_,e.>ﬁ,_’h>°-)=.ﬁ_)t.gu&.:avéb.n '(JL:U:‘;":
| .‘..L}Lsxua‘_sa.lpL;Lnu:_”jo\blual"pq;‘oqulalﬁ ER LIS



ACLF :(AC Load Flow)AC ;b s Yol

3,05 damg Jagoms s B o il R CL Y TRt S-S E PRI IR
oF Al ez s By

shF oAl 5o olei Q@ Y

5l ol | Vi v

s a0 6y -

{P" ~ Fa o, <:I Aile o) g G Al 5751, 5 58T gl
Qi = Qs — Qp;

ol 0 sadsi 535, 5 5551 Sl 2 Qg 9 Py

Pl 30 G (Fpme 0551, 5 2551 Sl 1 Qpy 3 Ppy

\ ) _ .
=YV ) e R P TR I e (R R PR T = UL A P
ES
Si

_E-i% e _

VI-* |1’:| Ly 5o R0, sl o T

Ll 5ds Slapn V
.ﬂ"i ',_:'.L-l _JI:“I_? "‘ri ~—

pll b o 5 @l b If

j.f-‘l_,'u.'- 5 r:ll | \_,"'“'LI- CE] IL__I.'-."I.L-e ‘_.‘_.'L,;:_ﬁ_-lt_:,a-\l'l E_:j.,a_'-_'de J__|1J__| 1’:‘ Aila T3 nf __u.ﬂL,'_-i.'- L-.I 32 a5 ﬂi_..- L_,.,._-IIL_A.:'] _\_:.._:__JL:- Y

e 5 ol ot e (il g b e By ke 61

i
(o8

.-C_\___,' L.F.JI_;:\_,;; \_,”"L;LE \_‘;_: Y _U.,__:J,_AL.:\ 3 [ Ty L‘IJ.:_:R_,:\ _.,_:J'I_.-.Lc I [ I.V I.Y f‘jl"“"-'

(.\51“-"--_]} .U~-:|:£FE.J.J5

V; = V| /®

= jé‘*’i — ) — il




N

R=3

J=l

N
Qi==>
=

Y

|V,—||1"j|ms{6'j—9j—5;ﬂ

bl gomlas (1), (V) aladl, ‘_._:_J'..J.f.L?- L

Yij

Vil

V;|sin(6,—8;~ &)

550 el Jagome ¥ g 0da oSl alolae ¥ Wl jo 30 e a5 shailan aliloe (Lo 1 D) Lpuly Slass N a5
-E___ll_.:____* -«_\_____.}ﬂ _L-.".-I__l iﬂ_g.qm. J«.___'A'__d-c ¥ ‘__1..-|__~ g _'LL x:i‘_'é.'- _J.__sl'- ‘.\lji.__«..-_‘ \_F..:I L_L-"' L.;IJ«{ -i-_u_'__‘-l_* ,_-‘:1.':""‘ 4N g alales 2N

L 4 -

wh ey aSlay amiy ool 4B 0L Y ajp ey 0 B AT ghailan oS s 1) Jsgme 2N aloles 2N

Y | | | a " - n] - i | &
et 2 el G e e g2 h:.;l_:- e ¥ :\_'n__.._'l__' P;‘J_f_’c e g pldo

0 P 0 V] ool g5
g pelee | Jstome | Jsioee PQ b
s sz | psbes | psles (Slack) gz ye ok

Jatzea poles Jatmea palae PV L

- L

DC ,L iy
{(DCLF) DC b iy

Jl \d.,_—“-" h.'-.'.I wlad 5 dnloa ._-.—.-1.:-.’:.‘—" Jroct AC Capdf p T 8o 3 ) beglas 0 gl glyiles DC L \:—“—'
b as AC L gse M wlai oo b e (Q) 5251, slyileys 5l g azdf Jla o 1, (P) 5251 Glylys laid
4 5k DC jb isg wsiee Jo o g gedlies (Julom pos¥ asle 1S5 5 22e (slgds, 5 eoliz
ACLF 4 oo i g5 cds glla

Sy aelipy Olallle dlaz 3D gy b Esu mup deule 4 Gl a5 Jlallle ;0 Ygeno DCLF il s
So 4y Lo polsid Ha 5 blad LAC .. \}w xé Jae DC L e 58 818 el B s I8 (de gl

[

33,50 03l as o

e Lol el e o 1 Olas dle s o5 sl S
sltle Lol ajsl o vy 1) Qlam dl> e S0 0 5wzl 1SS

-

b



6ij =90 €— (R<<X) osie 58 o s eom prl L3 (551 Sl )L L) bshs (R) caaglis -

iloa SaS (6, -8 ) Lol 5lls angly s Y

| ._'L.."_'I_____,-:: it -_'._{___,_"_- JL,_._I:": ‘__L__‘.:'_.:_.__\__:_ ;_-T':JI-.-'-:' .\_'u...':.'.ll_____,a 1 p.U I_""_.-I_:- l__h_,al_a._': JL_._I:‘: a;I_L;I =¥

P & 2 PP . - Laen
WSglad d28)5 A 0 Laygilejginil i i Oledas ¥

> bojled

S ST PIPERT

|cos(9 6' -:5'&}

T

cas{é',——é'j—cﬁ'g):msfé;—éj—%):sinfé}—éjj:&—ﬂj

R=l

1 1

(6 SJ:> P, = ZB(H

B-- )
g ) Xi} ::I._'L'_-I_____.«c };ri} ‘__T,a::_ﬁ:'..»c o an® B!} s 3 45

‘.F

=Hr-3k

2= i. il X -
Sy angly Yo lee s amai b

iloe palas (P ) Lyl B3 slly acilos DCLF oY gyoms Ll 5

6=[B1"P T P=BO =iy i ibsk

\_‘:'_L"- L}.._LJ\_:LH: _‘._1 H {SlaCk) H_"- 0 ._d. s L.._u-\. ‘_:‘_n_ ] \LL. . \_\J\._J: __!IJ_ R __l _:-"L—_.' g B ...__JJLD
0 o SlacK i 6100 w5 0pin i Pl Slack St ds barga ailine gl et
._\:...\..___,a q_n_ﬁJb ;.L._

- .'.'L'_;I:u ML alalee 3l Ll ol cosas il oo
4 [ = B e I i gt




:DCLF s> Jgw 8 g wig) aodls>

ts ¥ oly Al eyl Sis )

Pi=Pgi-Poi
(395 o0 B s ylo LR 31 a5 o b a8 ) Y uilbinod] o pilo JusCis -V
Y ij — Bij = {
DBl 1= ST b & o (sl uilinos! & gocro
Y=1/2 B=1/X

P=BO oy yilo c¥oleo JuSii Y

Sl (Wb a3 bgypo (gt 9 sl B> ¥

0=B1B calul, 510 camlxe -0

Pii=(8i-6))/Xij sakul, 5l baks o 55l sly samwlme  -#
Sl (ol s (ylgF Olime Como S b dwlze -V



:DC b e 3 ool Jlio S

VP LT DC b i gl ey ISS A DA g o

1 2
|
3 lowl laduine
P (MW) @, (MW) P, (MW) b 8 b0l
Joexe 0 0 i S 1
63 5 10 PV 2
s L R S
Lwe olg S, =100MVA
b gl Silasuie
(MVA) i o X (p.u) Ll b fuss! b b3 o ke
250 0.0576 2 1 1
250 0.0920 3 2 2
150 0.1700 3 é 1 é 3
(Y) ooladl s sile jolic a il
Y., = L + L = 23.24
10,0576 017 7
Y2 = oo;?a * 01;92 = 28.23
0 2 23.24 -17.36 -5.88
017 = 0.92 ) :‘> B=Y=|-17.36 2823 -10.87
Yo=Y, =~ 00576 —17.36 -5.88 —10.87 16.75
1
}713 = }731 = _ﬁ= _5.88
1
Vou =Y =——=-10.87
=2 0.092
P. = By~ ey = 0-90 = —o0u =—090pu L 7] 0%
0
9: 92

93 11



. |8
o= -
| iy
3 o Sax -
Sl oy | -10.87
> T053
P =
092
2823 -10.87
g=[B]"'xP=
-10.87 1675

bshs ;0 o)l sldls

37 MW

-10.87] | E>
16.75

T [ 0.53 } —0,0025"4 | | _0,146 b 0
= = . \: > —|—0.146
—0.92] | _0.0554% | |-3.173 %

6, | |-3173

6,—6, 0+0.0025
By=—"t—>== =0.0433pu = 4. 33MW
X, 0.0576

6,—6; 0+0.0554

32.57 M

)

W

> I = 0.3257 pu = 32.5TMW
X3 0.17
p,=0=0 _00025+00554 _, )5 = 57.00mW
L F T Xy, 0.092
gL Y
4.33 MW 2
—>
>» 10 MW
63 MW

/5?.42 MW

90 MW



:DC ,l, sy :7-1 Jlo

V,= 1<,

S

@) b s plonl (a2 e ol sy 05T Sl sy sl gl 5l o)ee Ol camlna) DO Lz 5 e o

1 2

@_ — 10MW
@TUW

100MW

S 1,55 398 6o ST Y g) b o bas a5 Wl gl 1y Ao
S 1S5 39 Bis ¥ g ¥ b o bas a5 Wl gl 1) Ao

m.heshmati.znu@gmail.com « .l JL)|



_PART 3
4



bcz
Typewritten text
PART 3


GSLF 2y 5551

/ Read n,l,Line Data 7
i

Form Y,

ol

Read Bus Data:

1- Slack bus Voltage |Vl '81

92~V and Pg for PV busses
spec i

3- Pp and Qp ,i=1,2,...,n

4- Q; and Qimi for PV busses

max o

Set PG =Qg =0 for PQ busses
i i

Pi=PG -Pp i=2,3,....n
1 1

Qi=QGi—QDi for PQ busses
i

Make initial Assurﬂptios | Vi

for PQ busses | and d; for

i=2,3,...’n

[ 1




Gen bus ? Vi=V; di
/ spec
No
L Vi=VI
1 [ Pi-iQi < k=1
(k)= s 0 = YV K
k—1
AV =} v _y k1|
Avmcx = Avi(k)
i—i41q
k—vk+1

Compute Py, Qq, Pg;, Qg
Q,Qs fov PV busses

and Line Flows

Print Results




B Sl 5y ol 4o, iy slio LIl 09>
. NR_g GS Uu9) 9o

V, = |V e < 0 o gl 1
V; = |Vi¥ec <0 (PV) 3l J,iiS Sleuwl sl
V.=1<0 (PQ) 5 00 Slguls S

Iyl GasS Gng, @ LU yasy 1 2-1 Jlio

Vo=IV|<0, V= V,|<0,

z, =.0132+ ;0662 puQ)
€348 Iy JaslurmiusS g @ 515 s 50 65 3l g 1) 3 5 2 Slausly 51
J>
gl 0825 57 Slgil g dunlo

P =Pgy-Ppy=0-1=-1 Pah =P Ppa=0-1=-1
Q%"= Qg - Qpp=0-.75=-75 Q% = Qg;— Qpy=0-.75=-75




+ (Loawls uiliood] s 5ilo dulsno)2-1 Jlio J> aols|

V,=1<0

y, =1/2, = 1/(.0132+j.0662) = 14.81 < -78.7

Vg =Ya3 =V, = 1481 <-787
Vor =2y, =2962<-787

1S,b8 e olic
Vi2 = Va1 = Va3 = VY32 = V. = 14.81 < (-7/8.7+180) = 14.81 < 101.3

Y13=Y3 =0

(Jsl ,1,9)2-1 Jlio > dols|

V= V,|Pec<0=1<0 VAV=1<0 c3ldy o8 i uolio

Pj.ﬂ:ﬁ _ jQ sch -
V- : _ Z .}J.I:]"Fl:]
i E=1

Ewi

Pmb_.fgﬂh = 1 P""h—jQ
P'; : _Z:yli"]?k)z 22{ : V; 2 _y21 yﬁ V)
Lo
_ —J
= 064<—7869" a<oy —(14.81<1013).(1< 0)—(14.81<1013).(1<0))=0.96897<—1.66

P.s:.'ir ijh 3 P.sci& _JQsch
o _ZJ’atF) - { F" =y ¥ ¥)
3 33 3
.hti

| —1—-j(—7
- ( s ,5}—(l}x{l-::{]}—{14.31{1{]1_3].(0.9:539?{—1.66))=1‘.]_9|}9616::—5.32
1481<-7871 (1<0)




: 2-1 Jlis > aolsl
AV, =[77™| - 73| = 0.96897 —1=—.03103 il Kb )
AV, =[5 - |75™| = 0.909616 —1=—.09038
|A¥]| = 0.09038 > £ =0.0005

La9d LISy

V,=|V,|pec<0=1<0 V,=0.96897<-1.66 B 3ls sl
V,=0.909616<-5.32

S22 5l e il Sl Llg>

V=V, |ec<0=1<0

AN
2SS Qe Peo) o)l (Srae Glgs (od a5 bslas uilagal jlade o plp 99 (28 L) Jle

m.heshmati.znu@gmail.com « .l JLs)|



PV sl b dybio gusS Ging 5 @ 5b iy :3-1 Jlio

G2
2+jQc,

v,

3.4+1.1

V3

1.9+j2.2

5l si,ke bghas alai vy Jso Slguilies] G99 53 aliussan 5

Ys=48.7 y,=0
V,=1.02<0 5l bso yub 1 gl
125Qg<2 sy |V, e =1.01 LPVEg 5l 2 gl

S I JyalarusS i) 4 LS absj0 & 5l gy 1) 3 92 Slewls 5

: 3-1 Jlio J>
gl yuilizod] yuy silo uul>o

2y, —-y. -V —j174 ;8.7 Jj8.7
F.=l-». 2v. -y |=| BT -—-j174 ;&7

-y, —¥V, 2y j8.7 j8T7 —j174

Dasmz OGE_ Q.Dﬁ = ﬂ— 22 =—2.2

1< Q,, <2

1-1.1< 9" =0, -0, <2-1.1

-0.1< Q)" <09




Jsl LS 2 3-1 Jlio J> 4ol

V,=1.02<0 Vo= Vo€ <0=1.01<0 V;=1<0

fg=g.|yﬁnrz|m|sm@—ca ~8,)

=3, V3|7 56, — & — 8,) + |33, 75| $InS, — 6, — B,) + |35 T3] P3| sin, — 5, — 6,)
=8.7x1.01x1.02xsin(0—0—90) +17.4x1.01x1.01xsin0—0+90) + 8.7 x1.0 1x1xsin(0—0—90)
=0

el by 3y 51,8 o5 5o -0.1<f,=0<0.9 (=

_ . sch
— = Z }’u-ﬂ;)
V2 2

_ _}'Q sch
2
A

—YuF1—¥uF;)

1 —1.4—j0 : ; =
—(/BTN102 <0)—(jB8.7)N1=<0)|=1.0131 < —4.51
L Fa - rsnae <o-gena<o)

: 3-1 Jlo J> aolsl
V, = | V| < -4.51 = 1.01<-4.51 ol b

Pfd _jQ:c.& 3
V. _Z.}J3t'Vf

3 b=l
Ew3

P:i:?l_jgscﬁ
: I"". : _J};l'Ifl_.}’n'Fz
3

1 (—1-9—1(—2-2) —(j8.7)(1.02 < 0)—(j8.7)(1.01 < —4_51)] =0.8896 < —9.64°

—j17.4 10<0




(Economic Load Dispatch) ELD goba! 4b u
() celo » Jor woly L ansa ol

hr
f Gen. I/O characteristic s |,> sla axly >9,5 = (699,9 dasiv
A
C[ —_ f(P[) e o e e e = = '
I
- :
I | i
Hi=F(Pi) I :
& ' ! » Pi
Pmin Pmax
celo p 65,8l axlg b e gu @L‘; \
(Mi:U) Uy el Pin 70 8 G5l Sy saaslg 0,90 5o

g g0 031 isled Py 5l pgs azjo al & jea Pyl adgs 4 bgyye (6 a2 Yoans

$
¢;(P) = a;P%; + byp; + C; (ﬁ)

24


bcz
Typewritten text
PART 4


S5l i Sl N adgs il an e bl e Sl :(IC) caoliél as e

_dGi(P)
Incremental Cost (IC) = —dp = 2,4iP; + b; ($/MWh)
i

Gl il o el Gue pis J5 duge 0,5 Blas pwaan jolpl lawgd cul (i o U
(Sl s 57 4l 520

Suas b ] =c1(Py) +a(Py) + . +cy(Py)

Ssbwi w8 Equatity constraint: Py + P, + -+ 4+ Py = Pp + Pp s

Lol plp b ba)oil 5 lawgs (sudds Ol ggemme &S0l (Gim b
Al e 0L 4 zpi:PD+Ploss
i=1

25



9wl w8 Inequality constraint: pmin < p; < pmax | @

Al ol jlxe jlade ZSTas g J8loe e Wil jo3l 55 w2 guded (ylgf (S

26



el e BB ) Oygan 65l e Plo A5 S

Min f(x) ———> Minimization) due &b s5le Sl

Subject to: g(x) =0 ———> s

F=f)+Ag(x) —— 3159 b

> FSY oo

29



Adgi Ause gile JBlas SBua ol 4o a5 oy wales 5 ©jga ELD aliuw 5o 51,5Y U o

Wl (o0 5l (B pan plei b adei gaame gl p byl b g

Largrangian Function: F = C(P;) + A(Pp — e Py)

H5Y ol e |
JS aue

FSY s
b

\
Sy Egemme

Tl o ply 0T (G yuiin 51 S0 5B 4y Comnd @B Glieo by gy b2 4 oy S

gum—

oF 0
oP;;

Sl die bl 5 7
OF . . ..

30



‘O .
d C(PGi) Sy «ye
—21=0 — = + =
|:> P, A C——) a+BP;=Ae

[PG—AB 1o — B1g @ -
}:> L |G

Wb[ ePG_PD ]

19 Al gy Oy JilgT e sadgi g alal d s H 6 3= b

Pg =x Pp +f5

Jasle B 5% cala ol s e

eTB~1le -




PGZO‘CPD+ﬁ

\

Ssie oeels (Participation Factors) b ,sl,is bawgs b S Lie e o A

5 AP = adPp e & )55l 55 29,5 oy 08 oss dPp e & Lols STYL alal, 5.b
N RPN m\?

. _ T e et s : .
O d&‘yz OCL— 1 le’e xX= 1 0‘9" Q)‘}’ Ja).w).'ab:bd.féj.w d>o
i=1

32



Srae OlF 0 Sz St Gl @ el o 5 pred (475 PO) (et )5 alali Sy 50 w5 (28
:M)STM‘:@‘)%A;?S%M‘( PD )
dc;

dp, 4

New
A

/10

AL, d dCi\ A)
AP, ~ dP, (dpi):AAl cieoar = |4P=gr | (1D

l

Ol Jolss a3 [AP1 + AP, + -+ APy = APD]®

33



ﬁ‘ﬁ Lfbd}‘g PLQ-’S ‘““"““""" Jfé‘).a A}\ [&J g d..(b‘g? )J‘)J‘Q.u.».».w JSLg‘).a /'{NeW diu‘é;é}yl.a

AL = A New 0

), non | m
| > AP

l 1C”i
4 1 ™\
L, o
\ AP; = AP
1 V) l N 1 D
. et y

34



ol 555155 ooddss olss sl e
AP; /!
APD>APD |:> Prewi = Ppgsei T AP;

\

Prew i =Pbasei+(

( 1 \ |Q )PP ¥ O )
C”'
| Prewi = Poase s + — 4P
Zl:l CII
\ i )

i ol 25 470 @155 b o159 15 o Sl s S 1
C,(P;) = 561 + 7.92P; + 0.001562P? ride e rly gy dw Joold oiosinn J

J C:(P,) = 310+ 7.85P, + 0.00194P3

C3(P;3) = 78 + 7.97P; + 0.00482P7
-

Q5L P

. ' Dnew

=900MW 4 P,=850MW 45 ouS" 5,3

35



) — . . 4 1 —
2 = . . 2 —
3 = . . 3 —

P1+P2+P3=850

Pp=850MW L -l 5l b g3l ags aliws >

b Srexo ¥ dolwo ¥

36



Cowds p) S ygeas 3>y dw 3dgs slplys Pp=850MW slil & (( Jopme ¥ doleo ¥ =) ELD J> 31 o

[ p, =393.2MW el
P, = 334.6MW
) Py = 122.2MW
| A=9.147

2 59 0 Sy iy Oy Pp=900MW gl 1) auas gadgs sliles ELD 6,Lgs J> y9s Jl>

1
(AP, _ 7 (2 x 0.001562)71 _ AP _ 0.47
APp 3 1 (2 x0.001562)"1 + (2 x 0.00194)~1 + (2 x 0.00482)1 AP, '
i=1 C”i
1
- AP, _ _Crmp  _ (2x0.00194)~1 N APy _ 038
APp ?:1% (2%0.001562)"1+(2%x0.00194)"1+(2x0.00482)1 ~ APp '
l
AP; _ c,1,3 _ (2%x0.00482)~1 N AP _ 0.15
APp leﬁ (2%0.001562)"1+(2x0.00194)~1+(2%x0.00482)1 APp '
~ 1

37



A Poewt = Phaser + A%APD =393.2 4+ 0.47 X 50 = 416.7MW

AP
Prewz = Pasez + 352 APp = 353.6 MW

AP,
L Pnew3 = Pbase3 + EAPD == 1297 MW

S L oS o | ojle it Alas oyligs a5l o BOMW) sg SasS g5 lpnis 052 adly 4o
Ssls

38



: . » =2l o
The Lagrangian Function: |'—>

N N |
PV F(P,Au,Y) =](P) +A0(P) + ) wgi(P) + z vihi(P;)

=1 =1

Kuhn- Tucker(KT) sSU- 295 g35lw aae bl o

3 A oF =0 Vi=1,2 N
3P i=1,2, ..,
ol bl T
oF
B —=0
oA
€ (wgi=0
JoSo by Hi = 0
Yihi=0
- Y; >0

40



U £ 0 Do nl s gi(P) =0 € swposs o g s 51U

i =0 Sl oy gi(P) <0 e— il oss bgame ,o 5w ;51 1
(Slas g PBlas) alb YL b ol 0608 ailled o 04,3 d

N
Min] =) Gi(P)
i=1
S.t.
N
o (P) =Pp _Zpi =0
=1
gi(P) =P — P, <0

hi(Pi) = Pi - Pirnax <0




g dlg n 5 O jga HLEY Bl ool Lo 09.8 g Buas Ll 4 axgi b

ZC(P)+/1[PD ZP]+ﬂ1[ min—Pl]+.U2[P£nm_P2]+"'+#N[P1(/nin—Pn]

1, [P1 — P["] + v, [Pz P ] + -+ yw [P — Py ]

KT (ol Ll

CoF_ :dci(Pi) A +y;=0 Vi=1 N
P, ap, i ty; = i=1....
N
oF
L a=0:>PD—ZPi=O

i=1

42



P LTS oS S 1 65155 10 adgs lade 4 bgype 9ga>  Janl a5 e oS bl led o Ll

 puxito (pm by > 4 bgs yo 51,5Y il o

T

Wi [P — P =0 ; 3 =0

Mo [P — Pl =0 50, >0

A b et (5395 o Sl g potiee S3g05xa

b o SV oo @ bgapo 51,5V ol o

roSle <

43




i S (oo S 50 0948 (6518 (sl |y it LI s

Jal cdle

ponie 9 oo S le ole o ygil 55 seled e o to 5 (Gl 9 VL) 095 v 0 (5,951 55 e &S aS 5,8
il plio sl yliogs

dc;(P;) _ 3

dP,

d.;.i}lbégc@)o.Aﬁ:l.g)g‘)gp.(bLgL(bQ]lo.(bLgﬁipémd.fo;m‘j})wé‘M)QLQ)}S"JS'}MLSL&’{
Sy anlg> oly va b o] ase iol8l

Vi

pi = vi=0 >

44



—_pmax
Pl_ 1

pgé cJ

A 355 b3gazma Jlo (Koo (sle g5l 55 oled g oduws; 095 (YL B 4y o5l 55 G Ladd

all otherP; are within their limits

)/1>0

:> dCy(Py)
dP;

dei(Py) _
dp

A Vi+1l

i

OHle @ ol JoS ;500 slaygil 5 aod (I oduuwy 395 XS Tas 4 a5 (6951 55 (el Ay 3 tass

Sl s 931935 (99 301550 5915 ol SO0

45



pow Il

Sl o 295 ogaz 1 g5l 55 s g sy 095 Sl 4y 93155 S asS 08

_pmin
Pl_ 1

>0
all otherP; are within their limits

dci(P) _ dci(P) _ .
ﬁ> oS Atm=A 8& <“LP=2 Vil

A Cowl by ;00 6 yeil 55 aed l cduuwy 095 Blas a4 a5 6,981 (!l Ay axs
oSl i 3851535 (99 30155 598155 ol Y00 Wyle

46



F15Y il po pario

el 00y 995 by w4 93l Cnl (85 el HeT5 (caldl anse o sl >

Lol 0y 995 (Vb a4y 951,35 Cpl (S8 pll el )35 Saoli8l At o s Yy

47



S o el 35 laseinn b o755 du Jolis 45 5 i (511 1y g0laaBl 4l ks ko

C,(P;) = 0.00128P,% + 6.48P, + 459 150" < P, < 600MW
C,(P,) = 0.00194P,* + 7.85P, + 310 100" < P, < 400MW
C3(P3) = 0.00482P,% + 7.97P; + 78 50MW < p; < 600MW

Total Load = 850MW = P; + P, + P; = 850MW

Dgd asine ggoge (pl B (o il aw 4l e il 093 g0 s ba g3l 35 eled 45 0S8 lu]
Blbee y) Sygar BV b sl oy

3

=1

50



~ 3
F= Z ¢i(P) + A(850 — P, — P, — Py)
i=1 P, =707.15MW
OF
— = 0.00256P; + 648 —1=0 goo ¥ aloleo ¥
op; : Sozme T 4o P, = 112.16MW
OF <
—— =0.00388P, + 7.85 -1 =0 P;= 32.7MW
9P, 3
OF A =8 285—$
—— =0.00964P; + 7.97 =1 =0 I V17
oP,
OF 50— p,—P,— P, =0
-7 = — I T r—r3=
04

oS obo,ysilis a4 azg b il 1) 53 &l cplply csl 00,5 ais 1) 055 ul o> Gy 9 b o> Gy 51535
&S o9 195155 Slp V1 edum; 093 YL v w4 a5 Syl 595155 Glp g 0)bg0 il el 515 095w
S Ll | U3 ooy 095 50l 0> 4

51



U3, v1 #0 |:> n

F=Y3 ci(P)+AB50 —P; — P, — P3) + y1(P; — P,"™) + us (P;™" — Py)

—

by | i
JoSo byl 5 y1(PL—P")=0  — p = p,m¥* = 600MW

”3(P3min _ P3) =0 N P3 — P3min = SO0MW

) P, =850—600— 50 =200MW [ cul iss> agame ;3 P2

/'
— = 0.00256P, + 648 — A +7y, = 0
0P,

P, = 200 $

= 8626 ———
| >/1 8.6267

— =0.00388P, +7.85—1=0
oP, 2 ¥

—— = 0.00964P; + 7.97 =1 — u3 = 0
oP;

— =850—P, —P,—P; =0
N

52



LT odasy rosies 42 457 (6,531,355 039 (2 Ol3ol Ll oo 095 oy iSTlo 4y 457 (555135 &5 oS Sz il V>

dC(Py)

dP,

dC(Ps)

dP,

|P1=600MW = 8.016 < 1 - ok

|P3=50MW = 84‘52 p A — not Ok

e bosg ny oS

)

Sy g5 o 4951, a5 0y wles 5 ad o 4y aSL el a8 S ks 0 SOMW )l G3 >4 5 (ol

Aoles gl

prosiin e B Yo 5 0 28 o0 S0 )0 355 meSle jo 1) T Gy el OK gl 5581535 457 o islae o5 Jl>
] (G3 9 GZ) )inb )9.")4) 99y oxile ‘;L’ u‘j—’ 3‘-‘-’]“ LS)L"“’

53



Min f = C3(P,) + C5(P3)
st Py +P; = 250MW
F=CZ+C3+/1(250—P2—P3)

[ P, =187.1MW

| b oromw D)

2296 _g576
" dP, T MWh

)Q G3962690).® ‘/

Dbl oo 095 3050

54



0L 8 S 40 b solaid! 4b e

oly Jols w8

A
4 A\

2

N
?‘FY&U’FzzCi(Pi)+/1 Pp + Poss(Py, Py, o . Py) — ) P
i=1 \ /

|

QS oo i bglad 10 6l sleslgy e g5l 55 adel s b e cenla 6l 35 ad gl 4y atnly 4l olals

KT ilw aige bl 2%

oF dC;(P; JP
_ l( l)+/1< Loss_1>=0 vi

or,  dp, ap,

1 dc,(P) )
|:> 1_aPLoss dpi -

12

60



1 dC;(P;) ~ 1 OPLoss |:> I b o simldl olals

1 — % dap; dP; (Incremental Loss)
dP;
\ )
. 1 pr, % _ 5
Penalty Factor = PF; = P —— =
Y ' 1 — aPloss dPi
d0P;

PF; > 1 wgi sz Pp ol 31 b g Slals S
PF; <1 wei pS Py 20l b it lals 51

ool Jlio Sy

L1 L2
by b Ko 09l (00l b 3l gygme Ol (P o) G 135 (29,5 ol GialBl L)l (o9 <ol (2,8 L
S35 (o0 FeS g Oy P2 o
aPlOSS aPloss

>0 — PF, > 1
P, o ap, ~ 0 PR<l 61




e ld py ae 3 &l b yeil B3 Y a5 uss 5,8

dc,

dP;

A

PF,>1 PF, <1

Cenl iy 5551535 4w 52 gl A )

oS ol 9,5 ook Dispatch s oo o lali j2ol58] el a5 (6,651 55 «olali yoges Ll L -
08,5 yis il 9,5 ¢ oo Dispatch i o5 o Glal zals el a5 (5,551 55 200,50

© . ol oa * . . & “w& . o e .

62




Sy 393 0l b Vb a4y (05135 S a5 o) K el LSy s slo51 55 (ooles sl A

g te 5l osliial b T Jor g 55,5 als ey 10 o 1o boysil 35 ol b (o ué ol Ygome Sl (9

63



~

A9 59] Cawdy Sl (28,5 a5 o b1y gobaBl 4l s g ) a0 1)Lk

Cl(Pl) =P12+85P1+5
C,(P,) = 3.4P,* + 25.5P, + 4
P, = 700

1
f
PF, = =
Y _ 0P 1-10.00018P;
oP;
1
_PF,

~1-10.00006 P,

| Pross = 0.00009P; % + 0.00003P,*

=) -

f
Loss
= 0.00018P
3P, 0.00018P;
PLOSS
= 0. P
T 0.00006P,
Lo = 1 —85
B 1™ 2 4+0.000184
. 1 —255
= =
27 6.8+ 0.000061

® &

64



‘p—.’.)ﬁT Cawds b Py sl sl adgl polie U puiSe Hla8 0 lals 51 ol

dC dcC
F=C1+Cz+/1(700_P1—P2) I :I — 1= 2=
G=1G=0p=gp, =4
P1+P2=7OO

> P =54284 MW ; P, = 157.16 MW ; A = 1094.18; P, s = 27.26 MW

oS 2 2P S5 LA I wgd i b 5355 g5 Egeme Wb Progs ol sl

$

A=120027 | Py =537.68; P, =17091 [ ) Pioss= 26IMW

ol Joli cwyp Py 4 Py — (700 + Py,g) = —18.3 MW :> il 555 Wb AL

65



A=1240 [ P, =55393; P, =176.67 = Pigss = 28.55MW

ol Jols ey Py + Py — (700 + Ppogs) = +2.05MW | ﬁ
9,5 yiSsS oS Wb, ALY

A=1235 [ > P, =55191MW ; P, = 175.95MW - Pyoq, = 28.34MW

ole Jobi (wyw Py + P, — (700 + Ppes) = —0.48 < (¢ = 0.5) |:> S5 b

66



s | Bl LSS @b 4 ol (388 50 b dlles Jo (i)

14

dc;

'

2 ey sl 6 IS

67



Y Q2o0d
rowl yuy g ._5\.&[59).;.; A>lg 95 Shls puiuw So

C,(P,) =0.00128P, +6.48P, + 459
C,(P,) = 0.00194P,? + 7.85P, + 310

(P1, P2, A) 3ud> pll (ELD) (Sslasdl ;b sz Po=850MW LU sl a ~all
HAé> Bolg,m La> adgi ELD>axo J> wens «(Po=900MW) 1L w38l 50MW L [3I-0

Cogui s
S J> 1) ELD Isaxo 505 adgi 0wl 9 YU 390> 9 850MW 1, sl -z
150MW <P, <600MW

100MW <P, <400MW
|, ELD Isaxo 5 wlali g ws,S bl b g 590> 38,5 Jbi ;> ey « 850MW L il ay -

P oss = 0.00009P, + 0.00003P,

:ay gewl Jlw)|

m.heshmati.znu@gmail.com



mailto:m.heshmati.znu@gmail.com

~== PART S

PowerEn.ir

o lii0 0lisS Lol © pges Juod

10538 i 3 Skoc ;0 Slgills

4 s BLU 9 Ao (bigl) Slal s -1
buugi il Al o Xleo 2l cyli oloj

D905 J=i | sl o)l 97 w0

Jolis wINWisl .l ¢ (Ligy) Suolins clls -2

Aiaspas S Wol00 Niiad ks IS dloits Jg> 5l iz Wl
d> 15 Ll bugi olei s @S Niiwd

>90)

335 50 sl 9.5 s

45


bcz
Typewritten text
PART 5


N
POWEREN.IR

PowerEn.ir

oSUobs wai wwii B oligS Jlail gl gl
ool 56 aw olisS Ll -1
55 olisS Jlail -2
(SLG) om0 a 5Si oligS Jlail -3
Jil bahs Slesd i o,b b g oKinns 2 51 -4

s ooltio 508 aw oligS Jlail
Gl SUsbs 5l oy (35 5 5955) cunl S ol 689 -
) wlasl Slgib> 03l 9 39 o glod ISy @58 Jlail |
3591 s 3939
D9 133 @538 mi 5l oy yuw b WLl d>o -
2 oligS Jlail ol aglloo -
B d, 9 w58 SasudS ol Luslio i 9 Al wblis s -
G538 lasges SIS S5l s 50 -

47



N
POWEREN.IR

PowerEn.ir

lags olisS Jlost

il £ 9 -
(LL) ad ay 59> -
(DLG) ¢po @ 9 pd 4 519> -
S9in o oS b 5l ol olg -
D9 w0 WHN Al o, 8ol ccly -
b

c

LL oligS Jlail DLG lisS Jlsil

(SLG) o 4 5Sy Jlail

w0 33y 1B 060 Sg, 4,3 sl g il 1 ¥ gos0 -
N

ol 3053 75 593> ol €999 Jlois| -

b suss g o 395 4593 B 0ligS Jlail 51 ol slawi 1 S -

sy Gl 939, wo o sl wllail suwe amil g dbs ol Guals
D9 w0 03l 5HN b oo 501 393 6sle

48



N
POWEREN.IR

PowerEn.ir

oligS Jlail gl ige slaie il ues
Lol Sl sleni g

Il

(0] t

st tt, Time(Sec)

X 505 0lisS Jlail by S aly cuii [17] -
1,58 obigS Il L ol dly i 1] -
Sl oligS Jlail Gl sl aly s 1] -

al (4 0.04) JSuw 2 393> aS 1,38 550,90 olos Egg -
ol (466 0.5) JSuw 25 d93s S 1,38 0,95 oo £, -

1oligS Jlail 5> ¢ sSiw Hgil i3 Jao

/

o

B

2

b@
gab L8 E b Esh 4 g X aub X sk 4 L)X alls s
S5 ETSMLE S a4 g X b X sk 4 1) 5 alls s

49



N
POWEREN.IR

PowerEn.ir

50

dus o, 850 0ligS Jlail duulsw asfiiwn g
)

g, J>le

S, gi90 9 Bl 5 Slepb > 9 lellse i SB35 dwlbse -1
0> ob yisy Sl esliial U o9 Si

5l 0kl b (E” E7E) b,531 55 w3l Sb3lily dulso -2
ol Jse 8 9 w9 Siw Heil s U

Sleib> duilo 9 s H2uo dbois 4 b 5590 dbois Jlail -3
E” E’ E giah & b b a3)



N
POWEREN.IR

PowerEn.ir

51

oligS Jlail asfiiawo g, :1-3 Jlio

ol iy 8l o 3lisl D absis o 56w obisS Jloil caul as)

X"G=0. 15 XT=0' 08

E'=1.225<15.65

Swly aiso yg, 1 oligS

x,=004 P

Pp=1.25
0.9 lag
X;=0.08 X,=0.04
o e

Ve

1-3 Jlio J> aolsl

X"6-0.15 X7=0.08 X,=0.04

_UN (000] 000}

Ip

=t

Ve




T
POWEREN.IR

PowerEn.ir

58

o0l oS JLail ¢ asles Josd

55 ool SIS Al wlosuiw

3350 56 aw a5y B, puilyel -

ol ol 50 dw 5 s Uas uilel-

20385 56 dw oLl Sl aS 209,50 9 b Bl -

ois bl o douiind g Heo 5B dw Sleil> S egeso -
ol b ol 3We <l g asl Gl gilo ol i b g g3l 135
Diid Jaawsiliy ad 05 b IslRio alaw 5> wiis blas alos

;b

BT FRUERUEN B VN ITINE

>.u|Ls\.o s Jol 58 Sy, 5 )gp S8 S5y ¢ b > -
Sl o sy SIS olei oSl dw 51 56 aw gy -

o Lsmols L :bleiol aiiussun -
Sl 0305



N
POWEREN.IR

PowerEn.ir

59

odis b3y 9 lpb,> w800

%

lizo i ), ol Alassans 5>
W 8,9 (g i) o
sy 5l Hsbaio cul nly >ei
4 i 50 ol 5 5B 0
Ll 03

a=e720=1<120° D alS oo Ly ,ei
4> ;5120 o;lxl @ |l 56 b 39 ws 5950 S > a Sl

(3l 2 v wililio g ) AS wwo alsl
s UL.uJ U|_9J Y0

a=1<120

a?=1<-120




N
POWEREN.IR

PowerEn.ir

oo ltio S dad)go
olgi o | o)laiol 51 dw 5951 de gomo L,d @S sl pliw plgi v
13905 A3 5 ool dilgo e gome dw 4y
sl a ;b :(abc) wiio wlgi de gomo (LI
¢ 56 51 b 51 9wl Higls 120 b ;8
Ll igls as 55 120
sl a 56 :(ach) wai wJlgi acgoso (v
56 50D 518 9wl i wic 120 b ;8
il i wic as 55120 ¢

cu)a:)maudlgsqcpn(a_
Siyglus 9 56 20 5B

ooliio SB g 4 43

;s yilo JSi

—_— —

Aiid gl ool SB adlge [ 9 S5 Slgl > 1,
Lol psSeo 9 9 ;99 s pusilo

60



N
POWEREN.IR

PowerEn.ir

61

1-4 JUo
4 ;S o dSa 5L o Ll
ol 0325 0l gS Jlsil o0 5

Jlail pbo> w5 1,
Sul [ olisS

>

—

qggo;.ocb'pb ‘.\JSJLaﬂng)'@)lQmJogJosj@Sg)g:
S 2idl g3 Sgluw L0009 wiio (o SB g0

2-4 Jlio

Z gl buugi a0 4 5 95 Dlio JSi aSus s
sl il oxis oligS Jlsil
Sl I oligS Jlail by s

N

o 3 o S ailgo diols dos 4 s olisS Jlail s :
S, 50 ago Gl 9 dyslue Gl




N
POWEREN.IR

PowerEn.ir

3-4 Jls
olgi algo o8 bos ¢ s Sl 3lig 2iS el

s

4-4 Jio

@S 5,05 Gl ey b Jgi prs 30> L
il @zl ob,s

>

3590 wo 3y 1 Joi 5Ws 5 ol o Wlgi gl e

62



N
POWEREN.IR

PowerEn.ir

5-4 Jlio

oolio SB dilgo €900 b Ll sleiol plsw S5 55 IS olgi ad> ol
Js 2ab oo olgi

5-4 Jlio dols|

63



N
POWEREN.IR

PowerEn.ir

ooliol LU L5 y9,Siw Sl s LS Wbsleo
D098k L83l 5i5 L Wibleo WIS JSi

olic B sl o, ool ey 9 Miwd A qui 58 4w 5B g9
Sl ssbe 9l 05 puilael g il

s gl O wisleo waw yile JSi

B wgo s s 90l i35 L Wileo oy

64



N
POWEREN.IR

PowerEn.ir

B adlgo s o il 5 I8 Wsleo asyi

3513 3929 w9955 S @b ol dge du o Caul S,Hb8 Zg o> -1
3,15 oSy aago Glod by> 4 boid aalgo 5o 5y wuey

sl E, il 6 5m05,35 S|l o ollsy ailgo Lgis -2

Sy b8 ol 95 i cul wl S Sglusw wd U Z% Z7  Z* ol gi adgo -3
3,58 o ol 95 5115 B atlgo b 93,590 sy |5 ago

09 Sk Ll i35 Dleo wllgi S aSu

22l oo o (9) o)

65



N
POWEREN.IR

PowerEn.ir

6-4 Jlo

Sy a 5 55 o 4 5L olisS Jlail &
0315 25 Lb ww 9 Siw H el i3
sy | b5 5lls 9 olisS Jlasl b
)LJ.J} qJ.Ol) ‘)3.& Zg=°0 qS_J_J)BAo)) .Jﬂ)gl
S i 5 b 56

oo @ 5Sy Jlasl 5> M8 >
F=F=10=1,/ 3 & s osdliso
V=V V-+V0=0 3 b 5l o
L oJlgi Sb aSuis ul il

4 ol s 95 90391 S LSS
| s pd

6-4 Jlic J> aolsl

sl o3 @ s abis by ccos @ il 5 56 S obsS Sl s
9 oo b3 5ty sl Al SB5B 5 diols il 5L

66



N
POWEREN.IR

PowerEn.ir

bgbs wlgi Slguilagol

oIS JSi aS sl olis olgi o
s )y bels 5Ly wdl widsleo
Pl 5 @80 ) laiel

L oolio Sb adgo 4 Jini 9 s yilo JSi

lo
ol S o8 Z puyilo -1
ol (U8 €) gpsy yunic Jlil bos |5 Z4=Z- -2

Jil s wJlgi Jao

sl s cuio wllss o

sl s oo oJlgs Jao

Jlisl b oo wllg Jso

67



N
POWEREN.IR

PowerEn.ir

B 93l 90l )i waio 9 o Wl g3 Slgailyel

il (B3l wlgi suei @90 55 Cal bl 9 gy sumic il i 9>
sy 3,8 3l 935 i o widy

@1 ol 5 5 culo ol Slb also 8 du il pshusl 5 S S5
a0l 4 15 ol g 5l v wlgi S algo S Isyls as > a ol
S5 wles buls as s

935S Jlac waio oJlgi 5Ly S b 9 cuio wllgi 3Ly LSy YA il i & @
S dulio wd b g 29l a1 4l g adsl g 51 wilbuls g 5 5l

«Van

V+
CEGN 1300)-|>j| @ il i @ o Wlgi 5y Jlecl b aS yg s o3l -
PRI NS CREVIEVIEN

68



N
POWEREN.IR

PowerEn.ir

15,550, 583l 5755 318 wilouls Cag> Guisi dols|

a5 =30 o5l 4 (il i a4y waio Wlgi 5lg Jlacl b aS 34i wwo oadlino -

s 93lo 5 gl 53 i 9 o wllgi Uso

‘
K

9iloy 98wl yi cuio g Jno

;5 9ilo ) g0l i waio wlgi Uso

69



N
POWEREN.IR

PowerEn.ir

il i Loo WJlgi 3,90 55 Wl

L ol dac s el by caaal 855 5l puil i Sy 0S50S pusiligo puilyel -1
9 00 i 0 oSS yuilisn gl 5l v 3058 o b Jlal

obo> b S 5ol Ja g o sk s $SaiS pusilise pls> Sl g -2
58 wai gl 5w S 51,5
iz daii @S g S, dilgi wo 19 56 A Sl s vy Y Jlail s -3

bghs 5 g 3iwd e S &g 0 500 olgi Skl A Jlail s -4
0,3 i 5 e |05 335159 3929 b ol g3

o 05 0L (a0 5 0 i il i S0 Wlgi U

i o 5933w Ll i uilsgol dlawsy i 19l
1%a

—

1%a
9/a ZO: Zleakage

—

[ 31

70



N
POWEREN.IR

PowerEn.ir

Calio - oais o0 5 0l il i Lo Wlgi Uso
1%a 19=0

—_— s ——

1%a

—

1%a

oS Liliy> wlio Bk 53 Wl 3505 5939 Bk 95 53 5y Pl Hse ol
Solxisgsg seo wlei ol bs ) gl

20=7

leakage

05w - 02 05 0l il i Hes wlgi Uxo

1°=0

f—

0,5l Db s il gl wilg wai sto wllgi gl 0l Bob Ly w2
2ol ol ad 0 e

20=7

leakage

71



N
POWEREN.IR

PowerEn.ir

Bl 5> Hio ol S aSui aolsl

72



N
POWEREN.IR

PowerEn.ir

7-4 Jbo

S a5 15 05 Al s20 @Jlgi aSuis

73



N
POWEREN.IR

PowerEn.ir

ool olieS Jlail U> Sleig,

Jlail 9 oJlgi SBb Suas igi Isleo Slao Sl ekl b J> g, -1
Jolxio Sl sy Ll

9 Jolxio e Slgild Sl IS Slgdeo 8 5l oslaiwl b > g, -2
S 554 Slgaiasius

g Sb aSea Jlail g, J>1 50

dd 55 1, (V) olisS Jlail do 5llg g pis solic Slgil > -1
A w0 duulso 0lgS Jlail Sl
oxis 0l S Jlail o o8> Sl aSus igi 5Ly olgigy |, V-2
9 oo s cuio Usleo Hlse 53 baid aS 4,8 o Llai o
S 00 )y | iS00 9 o (o
ool | wlgi sl e 51 &5 d
g S aSui igi Usleo SId )0 g auS w0 (i 00k

74



N
POWEREN.IR

PowerEn.ir

g Sl aSass Jlasl g, Jsl 50 dolsl

o9y |, wligS Jlail 95 4 395 b -5
JLL:J|QL!)>,6L6¢6.]30L€J]JL£>J|)|3HJSM A 4 ulio
w8l oo sy 5 10 9 I g sy olisS

wlei Sl S au |, 19 9 15 ol Slo o181 b b > gilio -6

Ol uei S algo g 0390 Jlacl 0nijoo W3 ilio U Al
S 00 Ao | s 5L 3,590 solic Slgib,> 9 B3

Al l + N —l + Al”l +
A ! AV ! ave 1]

g Sl s Jlail g, I o dols!

dinw 51 5l 5590 seolic o 15 b6 Slelse 5 5l ol -7
‘a9l oo s S ;9

3 0UgS Jlail 51 L 5> B Slesb,> 9 5Ulg ga> L -8
sl Sl g 5y wlisS Jlasl Sl sl Slesb > 5 5tilg
o] o sy | oliS Jlal

75



N
POWEREN.IR

PowerEn.ir

oo b 5S Jlail )y Wlgi Sla aSus Jlail vg=i

—

g G0 S ASuis dw D

76



N
POWEREN.IR

PowerEn.ir

9 59y Jlasl > wJlgi S aSuis Jlail vg>
[0 Y

g w0 S3l90 ol S aw 10

8-4 Jlo

oligS Jlail S P aboits 5> 999 JSis )08 alpun 3~

Jlail 51 A8 s aSus 38> oo &) Z7)0.02 juilel b
bs gl 98 00 yb,8 1<0 lguwb wolas 5l 9 ,b oo oligS
S duwlso 58 58 Sl olioS Jlail 51 ey s | Jlsl

X4 =0.04

77



N
POWEREN.IR

PowerEn.ir

78

—‘ X =0.29 0.3 =0.147

th

8-4 Jlio J> aolsl
aSun wdio ol gi s

-

O

Q‘ X, =0.290.3=0.147




N
POWEREN.IR

PowerEn.ir

8-4 Jlio J> aolsl
ity 50l oo

Q‘ X2 =0.25(0.24=0.122

8-4 Jlio J> aolsl

_ Vin _ _
XX 11BZ X)) j0.147+(0.147) (3x0.02+0.122)
3Z, + X '
I o ff ) o JGx002+012)  ip3e 343
X +GZ, +Xp)] j[0.147+(3%0.02+0.122)]
1°=—(1"+1")=—(—j4.38+ j2.423) = j1.957
I, =31°=3xj1.957= j5.871

438

79



N
POWEREN.IR

PowerEn.ir

80

B —

Al

O

8-4 Jlio J> aolsl
tbs Gl cuio aalgo duulse

—_—

AF,

@# =4.38

" 0.3 |+ 0.3

_ = (—j438)=—j2.23
b 03+0.29 o.3+0.29(J )=-1

8-4 Jlio J> aolsl
tbs ol wéio a8)9o duwlwe

B

Ak,

@/- = j2.423

03 03
03+029  03+0.29

L

(j2.423)= j1.23




N
POWEREN.IR

PowerEn.ir

bs ol i dilgo dulso : 8-4 Jbio > dols|

O

10=j1.957

; 0.25 : :
Al = 1.957) = j0.999
. 0.25+o.24(J )=

1= j1.957

b 856 o> dulso : 8-4 Jlio J> aolsl

ligS Jlail Sl el bs Sbs6 (b ol jues

aligS Jlail 5l s s s Sl b,

81



N
POWEREN.IR

PowerEn.ir

9-4 Jls
o0 U 5185 olisS Jlail S onis oo 5 0, liw-cilio [ gilo guil i S 493l
50 s Sl wawl 515850 —j0.9Pu olieS Jlsil b 9 il 03ls &
T3S Ol |, L, ilo, g0l 5 adgl 5

>

gl 3 obigS Jlail obys Sl ago dualso

82



:13 ) N e TN

e (_))\.D_L.oo\)) JLD)\HO)J/'-N‘{JM%"\ Eny
ject: iy e )
Year: Month : Day : () T T g -

- ’:.

o

e
E—w qog b PG| o ORIERESE
;g J . - ?g , lim L G “‘-_'cg,u“
(:)—— KV A
N 8™ 26", Spages latvgsL«-vﬂ[&‘“L‘“)

K : -
Tl +132 /20 Xcoe® . .,\’JIOJJL%_:I"VA) LE:/.’/:L-’U‘(’/'&IF

P e —
K hine:130 o x - a.02 i

...U\/jv.}:J.!'d.. 128)’.')1 (P iJOS’J) J\-TDJ\ QSLLEU\ L‘Jg frﬁ.—-lc‘s’l)l_.} t‘:u_)_.,uj}
Q OL)’ L& sl )','(UL;& »e;u’;v P den) s 50~ b Il E e £

‘ -.X/}jg\.____,_:)_» ’) /_)J))J J‘ ___}\)_5}) ﬂscy)&,/) ersibiening

Y Kv L
Veace o 2o vw;eb _VME moygy Fes ;‘g_o'“/ T
cons es .- R L L I L‘ o 3 - Sbu}e 100 £

w2 n C)..«‘)-:"\_‘,‘—‘J l_"3

o[:),’d[a;\ SR -

P ) . . e
g Fye Ll b (Ve @205 borsyyi o) Iy Iy L 1 obe SAL )y

o Yt
ZJ T/ I'h/ " 1)1
s _ ) :
6y 128 Pl Usdy Sy 5 m,lC.S‘LL-;'?‘)f—<L\Q_z> ,dgaj\"_‘my[)

o s

“Scanned by CamScanner



Subject
‘ear : Monlh ' Day: ()

Th

o Jalxjoz _jo

Jo.2 4 yo.z (‘\
LD ea

= ’I

: - E= L Ez =9 ?7{

T I":0,97§t o

e B e J'O’-' + )‘O. o g ot ‘.‘)’0.02

ot II roes: 1‘2’ :” . ‘/Ol »_ e 97¥° 6,385 d e
e Gt et
= Tisas
“ 7r ]I L. q_ 25.. d'l“ A mhas ‘ap g &5 x ')(’0‘56 IS Yoo A'joé

r" ‘, R VB Vs 3

)II \_ '1 - 2 +z— Lmed . 2 (\—25 x gbagc = __ i

2425 n leer1e 7|<A"\ \h\\/based
\’SK:‘_Q !101 {

,Jf
(uw)}) j//

] A '
. n"l' (J(Hﬂ'
2 &Juu ‘:_,}A{\g[;/),)/dqbd)’fbﬂ_{/b
(SLAJ/J'-@CI‘LJ’J»'Q \‘—/}ijw

MVA
Vbas@ = 138 ) -56‘15‘( 2o

Vbuseb 3.1V V&ase - gLV

JJ} Ol =l

-~

Scanned by CamScanur’l‘érN



@)

Subject:
Year : Month . Day : ()

p.y

R = K < 7 i e
OB T 6607138 Xeeeg ™ 3 qa g RV P s PY

T k : ‘
oy Tz o 66 /_‘13._8,5,,)(«:«:_,-_08,’)." .. B2:13.8", xJ)* . o-BM‘ ;

-Lr'nf 7 ) -lvl|n B 7 : x:’_ C-Oﬁ' P‘q

e |
w"’“"’“—" soy 17’074{5 /”f’ (Vb ) 6o b7 /5/7 ‘F"“’fb/!“f*’ﬁ

s

iy /5“95 Cpdpe star 0] OIS —og Vi 55{ ,«0),) wo»/f b5

VIS5 3 @) e i3 @i w26 6 Ea o] r'"é'—z,;'oyf“u

Y N (Y SN AR s l@,_é//;,'_/,ys JWJL;/L/- s ctUod? o |

-

4///_)]

Py MW
fp =25 .. 25
IIDIP'" P I 25 &

S S
V?R Pf 0. JRENC. T ! ‘KID dﬂ/ a3% ﬂ:‘

ID : T=4" 4 2'5 ﬂ o ‘—Zsﬂ"

'Vb;.’)‘f—_o7 d’s - 1‘?-0,7ng' ‘7 02

l ‘>)) e DL)JL@\ EN N atc--' e

/f'.,.nrc'_;"r,/ 2" (j' I,\,_.j 2/710)” I nglga,/ﬁr

: L(_".')SU;&;3;&3\:;"1_;_",{[;_".{;'){&";3@ R

c}»zk

pu

Scanned by CamScanner

T RTINS T W T e ¢ e N T I TR AR




o,
‘q__d

_Subject: s
‘-«Ycar Mopjh ; D“Z_,:_,, - ()

________ A LR, \/';...4_\_(.)‘0_2_.).:[2__,. B ‘2?3,‘71’.“__..‘,.{/8,.‘4;..(.ja.1.5.+_ja.ag.,'.J,‘o..o..‘}f,)Ie,
e 2Vz3 4 027) T -

e Tpoe Ym0 002,450 0, 985
: Jo. 08+Ja o% - o = o 7&5 4_19 23

R e

: .I') :.ID I'Z :-l (?‘7 A:—ZS 240 ey 785 { ')? 2& —— /J ?{_31-

0 s Y O S

_';;;%""é> b "_'a 5 " 3 o
81 | 5’854: +()o 27) o.637 A\/S‘i- ‘L.o9 47,5‘;-:1

. Ej? g 1.0'2{5 () 0220 '],gb 41 192 8 E,d?.q._ XV2EYe

3 OO O SOOI SO - ) l- @ U”t g )/(JI'L‘.-)‘C_}:} ’)CJ)L!;-:’J"JL]L'"

d——Iz

Jo.z2 7
= 7 09‘7-4]? Sh
3 P L T Ve i

= laé-z-a%:z:?#‘ ":'l:?,- -‘;6;—‘--7-(i-'-gv"-“-]-z?-fl
- ’Sbase _ 20 x-'o

Thasey o bl 2" “" ) 7% 75

=-236. 77-

e Py
k |l61! ‘II 'z 037" = 11471 <037 8% 7% 7 3.375

,Iézl - szIP -3, ‘H‘) “_—;_3._ | I62 | = 3. 419x83b 7%

O I Faart oy U5 7e s x 17 ge P rgow“;‘_""“"s
P X

£, — - " o
W . Vs = 2> f,-,\u_j_/ otz f\};,/)o)‘:7
-2 O

Scanned by CamScanner



4. . - MVA
hine: Xz )7 < Stage:3, sl
Vbo\Sﬂ - 1.2 4

Scanned by CamScanner



&
Sub_]ecl
- v\mr Month : ) Day : ()

................................ ,:,_-d¢ w30 }J/p)u Sbase...., VU/JJ))::_\,;]) 13'2 F\)LSL«O 28p

: /L‘-—-d - 8 C).ﬂ"’“‘)‘o} 12 g ./CJ) /)'/ Zu E AR 19 ‘UJL‘L)'—’J'}

r@ (J"L) /_)J)F"()-’L‘,) /L-,._/GL dLyl: L/_)——JU"I/))" ML{@L})._

o : oy -
[{l-f’,r'o“,/),::_.LBOW g . . L,,.j,.._..o/,..,,u_.r\/ S'ba,ge ‘/basz : d?*

- ——- .__....’,_._.——-—a-_.-——

w3 PR \[_,12,% x10° % 0.8

CgTMOL 4‘/2 +Cog PF Iw0+w '303 36 g7

* Thase - Sbase - 2o% 7“’ _ ‘) '312

e 123 4 36. 87

) 7-100:.5@%”“ T.312F
Vz - (Ja 21TN‘ = o- 77’4‘* —(J° ”7‘0 95 <f35 37

P e

. :107 32 <30.1376. 21082 L=-733)

3 30315+)020 @4—1414‘2/

Scanned”by CamScanner



& o~

Subject: ‘
Year : Mbmh L Day : () I

L >
ol Jtal @ o brom M

) IS ﬂ-(‘-’f)’g‘;—’ fom=2

[

"-‘O)O“’C)J’O()’L’H?d//(»&/.f"},',\ub /(_;L SO ) 2{4 C""J,)

g ———
uoyfc»‘ 80‘3 XTbmxe_ 8 ozzﬂ’zvz

B - KA
-1-8 l = 2.203 X Lhage - 2. Q%03 1.3732

’)’/J()fﬂv:/
“ 5‘“ xTbase = 5. %150 390 -

Z‘bl(s.'.'. ST =N, S SR S

JOSJ‘LZ }7/ O ()“'6 42 r“"“’/ ’“’/ Ca,u OC)/ dw) _,U (____,[
ol St e 2.4 ) g bl oS Lats 21 ot SR

Scanned by CamScanner



3 (o)
- :

Subject:
"-..-J'_Year: Month: Day : ()

.-

-

ey oo trn I

gl D, 43 T b2l e G 3] S 2
, " 29 /Jo}p/'(.‘) Rt A o iy (%r—,’dqﬁ {(\/( ac‘yd

Ot

' o

E.0 ofwf w dw ’“

N e ’,..

” : ’_'[43 df"

-JT?SPu L
)o g T e i

' \(‘l: V]-?WI’Q: ](Tf—(JOﬂ(J]ZS)

CWaw

nLy = V5-232. Lf = 14> - (Jo. 5)(—J1 '25) @7\5_?3_) i

|, fou G s Lg L KL LML 25y Sag o6 aFLiG
Rz .,,‘“’.,. g -

V’ ’
~,1a,~//u L/C}‘M,y,//b;)u)a QM/ MO’N_;-‘!' 2.0“ ALIE)

s gt ol 1 o Hs 0CF J G U b

é_ oLy dewl ;1 ‘J”

-

Scanned by CamScanner



i
D

Subject:
Year: Month: ~ Day: () i

R, &
SR I T E TR A ——

H'I.D;Z = -—J——az——— et s 5'{0651?‘?"(]:-80{9‘,'

JI” e "‘(—’-UU_}}./[J{JEJ!“-_"" =

M

./_.}{),_,. /;‘)-*/LPJ@ ey

P ,Jaa/,),o,_, aJy(j&uJ ,u/

Mmv A .

G: 25 :c//wu,,.ay I

KV
.‘;,?..3.18..; x“ 157 s
_— MmVA . ” et . 3§
Teo2s™h ) 13,85 /8. 7") Kelefo AL -;A,a-l:u; etz (2 ¢
5MW\ w3 9"\/ x 2o ). . ,oufg,,-} NJ(f/f‘ N

/‘/’*\7/}'}‘/)0#/,0/’/\!//0)“)3 (.. W&A&@WM@

A_%,((a—u,) (._/))(_,‘JJJSCC) D f/ L@JJ’I’ YTy _/40 J& -
: ?)7/,_9-: A ,‘,(T_/ /J// /7. ‘J)/U'Ef Mt el D) T (>

4 *ﬁ’
//’41) 7<I f/f '/ ‘-M ' "b? C/ft c/“/}}b"’ C'LDA' "

- Szm;é =2 s”’”
qbﬁ.‘sf M= 6-9 i

i
-
)

5M Wl

" g
& r e
™,

e

Scanned by CamScanner




o Y

'I_.'_"'Y;
. Subject:

14
Nk Ycar

Month:  Day: ()

I\.‘“;‘

g
i

“wrydi wcf}»”

= ’Tnf,l: IATpase = 2,092 i (

!-/J,a Q}(’\Q ’fm > ),,\,/.,J [ I,u /) (‘@/)’)" )’»w (§

Lop” e et )L\uéc_"/, n)))J/vL I,; ,)u’::

J}"L’-‘ J—A ’_—j}cw‘ 'y C—‘J') !}JL}’A ‘—‘Dx_agf‘jjﬁ,d

(N /} d:.- U/... .

Scanned by CamScanner




S ——

/);P}M('oJWFJ’JQ////‘b ;:-”JJ’:-_.( '

fj)ﬂ///}/@ﬂzgf)//@mﬂ//ﬂ /f),dl [gyﬁdf) //) n D}‘-;ZZC"! LQUO@J C/Jy,‘c ’/‘CJL))A

4 .

_ -..4»’(. _;'j?,,i "b

e / / '
CJ{/)‘* & u/[objd@///f lf//,u”)UG//)pJ/’/, W Q A fjﬁ.(ﬁ.'”i.__:.'ifl%f’i./.-«

. . e
- . - . } o . i /);..] ’ = 4 o~ - ! isg 4

o r ‘ , o~

/ f0 o . o7 Y I B, T :
/,_, 2 /x b v ’"4 e W50 g5 e (- i s S i Blarl 35 s
3 ; . g it " ol . A e,

s

LS e e i e e e e e e - . o
4 ; < /f' ’ ;'" =9 - = i ,f’, . i it BT e e Al el
- A I J& - ~ i
Tt ! . ) .- » 74
¢ty PR L ’5_!17 Yt L/ } ,L) b ; g -—I } ; j—. o } ~ i -
DR AR TR & Vet e L ¢ ) WV S [} -
o e / J 2 4 --.”-/!..f.'..'---,f‘." t . l"‘ (d (\- Sotas? foga U : 4 )
< — . - - v 1A
. / i

Scanned by CamScanner



bcz
Typewritten text
PART 6


o

pﬁﬁyb’ﬁ% ; }>< ?(egat:jed: Month. Day. 1‘
g = - /,}—' '/L// f]ﬂ/.,//},l J,:/) "d/,o’ﬂdl-?’(j’/ !
,o,o’bob/é _,aﬁ..’.;i.))...f’,)e/..._,.QJ.!Q.«._O.’J/.;.'./JJ.,.gf?/ [l L0k

e SIS "/
_,/L/CJL*‘PO"U)Z; (J’O’“/d} J’/,ulf/‘// f’;’d_/’/ﬁ’(j/)/ (o2 5.

’
e Vw,w Oilm udj__b__gb LVJM'} S ot kot

.....,_f’”j@’[-“’ bfpww@/ j/rﬂ zpozu ,f;): Juf

L ..‘../r/ B - ’..‘...._....?/ ......;...4....

-

:o;quﬁeéddlﬂ’,@ (,/lf/fiﬂreﬂau e bl

r

o szzsw{j -sz‘az‘e '5224!);/153)1 bjw(f/}b (JU
/9//1//u/-— _‘/. '
(I e b Bl P i Bl e i P i) 2 Dot bite Glu bz

SR oy A 0
,fw,/ ,;/Q/"/’@/If/)dfv’/‘ww/_b@/)jﬂ by g{ /,HJ,';_J'(//IJJZVC{,‘L)_

K :

OSSO .4y..........‘.‘.A.................- . ‘ . o). ] 2
by s Sy qbg)(yj_ﬁ:uu“ﬁjﬂamfcSfabl/f{i”,g‘:)éﬁé"[’(d

i

Scanned by CamScanner



Qubjecl = \
——iee W 5
\IL} : Month./ ‘Day. u/ : ' i’/-{/il _/LA—

4 \ s B - = s .
y w@p',@ub@ébw&ijw)ja ,.—ined;g..ywie&o/wp LY

T ———— / ........................................ /

7 S lor 3 - g e

S Uf(p’,u' L U:’ by )ﬂw!»ﬂzaw 2 ffa»'z,wL b e

, /J)/ L -

Scanned by CamScanner




SL_JAb‘j_ect: 7
Year. Month, Day.

/ /

| PAYA

. -M(p’/”/f"(/ﬂ @’C/’b HCS Do 2155 {'J,J'U_éb) Oﬁ/"’/ M &"(/”’ A

P e : ' . = O

| ,;A,u:émﬁ/g‘fz_%@/ﬂ@’.’zz%».ﬁ%éeéﬁ.o{a. sl by dﬂcﬂ”dp’U/’)’
L) 5o e : ~

;aybf///J” fﬁ/’zﬂyfrlwcﬂb)/u,’ﬂ/)dﬂ oo (J Ul C/Lj

,,/;/:/L,ut Jﬁ),J,LM,u@bb) O/j,!,,rv/’ _,gﬂr/{)lob jj")})j,pj/,.)/

(,ﬂ/JL tw(/ifdd lw()w o9, Uﬂ)j..ﬁ{f(ij{»’»»L LY. 25,405 o; Lot

: ,J/L(Ojﬂ:r’dlf””/),//#}@ bwéa@/owfwic4 Lbabh §

T ) s sy

ﬂﬁb’//w(/&dﬂ/ |

) bz WA Cr i B3 20 e (#Z/éi@/éﬂf&!g&.ﬁﬂ_

)/JOMCJ;(}" fdi?’ iy s "%»// éu bt 2l G it

T e OSSR N -. RN et W R N

Scanned by CamScanner



) b/) Y - =
) by B

% At r Lol Gl Higady Dy DWUe gk ey ﬁ‘ﬂCj/J
7L Fiest swing Js ...jé/:u.g;@e’.ﬁﬁ!&a’/,m}dr//j/.azi‘;f.éyf/)ﬁ,u
- /;...‘.. Déa)rx' M&»){J/}luﬂ‘ﬁm”) (/(”OI’}’@/LF//” r‘“/)/éf

¢

- y

UU'

L»ﬂ*’ ’C;‘

NYle s b b 9 2

@y
1)
N

Scanned by CamScanner



‘ 7 Subject:
Pﬁﬂm ) >< ?E:;J : Manth, Day_
/ e rn s

..épfﬂ@yw,/’j?({/ﬁb,nﬂo %) fﬂdoﬂod&;/dggwdﬂw Ja /5//V/

X-: + Xc
21_‘815.:;{9’0” )fow &l f; — )fa’,_/‘ 5 /x,;:j__fw,;!m% ;g, Ay

K _—.5:.00?5‘!‘\} 063 o

ngztpu - d’ e R I LI e _

B s 2| IR A&

L= V*JXI-— 14‘;o+(31 2)(0 25_ jooﬁ) 03,;3;_‘33 37

, ,_}F / /9 / p(/ e =
,jaj,_;g@ez_l@gg.__my)Jz,,. = 0.5+ ja.,s_o:w_bum,/t._u}df, K ,bﬁ;{/

) %’,@ dé JL;?J’O’ Q’»’(JLs‘P/ 0. 75 ,AJ Q’y,ua

Scanned by CamScanner



D o= 05 4 (3-756) 1.sppp-55g
D=V, = 14;[130@;(%5-5 )—fsae“_ﬁﬁfj
Po= 1?:«((..5.,.)_.;1,.._30.5.,@:: (95.6~8)~0.8400

’“C‘X{JO} 65 = 75, 6==:->-]0 < =1, 3()5 -0, 846 = 0.957

/ _ -
dl.g}/b [/ )] (j; JMO//J/’,-J ]Q;ﬁo__r‘ﬁ UQIOU’@/ f’ﬁ@ﬁ%.d&r/sd%&

Ouj 'J)@L//ﬁ’// J" LJ) =

oy Ubwﬂ //”o’;»’ J??O’Lf’d,./”f 2 f_hM/)dm% d«” E

Scanned by CamScanner




Subject:

| PAYJ& ) Vem Mo Day.
r S/

e :.Atf_c)_fklw,if.,%/ﬂ».@{Jf}.,_,w_bOfa/d_ﬂ?bjgfz!_:

bl
'

UJ“"”C}'”b'O”ﬂ”’/O 5. ’J'/O'O@’JL d“lv J/,Zu,»,u CJ’/,M ff/céa@v, I %

- - ) -
%V(Jyéz;g_;g_—_-—cjzﬁ'};f%— O%)'JJZU N 0= 4

w_r / 7/ =
P . 6’)}/}0‘-"?/;(.--).(_j‘/ op Leff’w}j/w//u e s s ARG
l’bo/ ' -‘ rl@‘ufUIOJ, O{,UJJ(_)L,‘"'M!” ' )

Yéb/)

O”QCDIJ//, /_/ Oﬂjﬂoﬂﬂ)é’]au’/
Crdld(jtc/lj/ﬂ(ﬂ{v;})

u,wa’clb//)( bbw@’/’; ﬁ)y’/oﬁ&’oj ~— P12

‘Jy

,d/b- ﬁo} e :rfm/ & (e —Z_,WS_,QJ@_. / .-_W__,

4,1”

-

Sb H ,qn Ha:;h 0( 5(5)

~f=MA= .
== —?—Zfa> b ==z

v”_)JLJ'C:_,J)

Scahnea“mtl)y CamScanner



ey = r
- O"/’“.»’»*‘"J):'&"/ VA C’J.'—«’).//j) lor_

) -,
cy,w Al o S P ((.j a,,a;,)

,,z,/oﬂ@»,)vaﬁv@“w&cﬂ

s..@?)..@ﬂf"i

\/vJ‘tf‘J‘/s,fGL-ag:’/%,I P e fgﬂ,m; [‘/ ‘N»u U-U"’ (—vb 20 é‘» i
n.,.wf*c“/; | f,’,, ._A’u))

cy ‘/}/Cf(//jﬂ L \_Ar’ﬂr-x//é: ,_13/__)/!9_// o) I’”ﬂd‘l‘?’U/’I{:
)/_JJ’/ =

I ///

I B—— e A JJ(j,u (/ 2 o ,JJJ’ e 7 _,1, {/ﬂ C{’ Sbb

S

mc S,b Unkich = Sb hrasee s
cw!crw@cﬂzw&_b

Scanned by CamScanner




Subject: _
Year. Month. Day.

e e 4

5 d ﬂ » 7 ' -

Lo j—% ’,__,0 )2” Cf/fd O/@w ﬂcfﬂéf’ F 2. . ‘@,j..éf‘otw dbiﬂ/w&;,a;/

d’O‘ﬂ/OjdaﬁaU /—’/).JJ')/ @} @/O«L Zw! Vi CJZ.}Cﬁ’J/)C}“Jﬂaﬂbb

@/V///ﬁa

d,- _)L?'// _ﬂo;,a;,)/,:f J" L’/)"’/J 2% ,J’)@/) tl..)’/f )J//}Q—é'(;d"—

T T TN T T

Scanned by CamScanner



Subject:

Yoo Wenh e @ P4

; /d },,—'5 : './: aha ) B
,_ /rJ)/j’:bw/wJ/z//@/,A/ﬁ/@vaf udw@-;w:dﬁ/ 75 U

e —— -—.—._.-—-. — r——

) _ru f4b$6 pu fu
/7/—5}X0/‘0¢2X{ [J/ = -‘) ,X"OS X 01’ JJ@’O/ 3di—i’

7 el
: Nl
74
7‘D=59HZ

: mszuiééiszE;Jzﬂfc;ﬁi»x

’/ 5 ’,a/ S TS M
U/Cfco bzl ﬂ@%ﬁﬂ#ﬁﬁf {/»Lb/y' U I lS 4 A lﬂm’b/

, e
S WL G ) (g Wl _
WC/W;.« _W(fa%zc Y S AR

‘alic ks (10»

T S SN . R 3 1 1) -/,
C*JLJ:W/EI/ A1 esborhy Do e

\ft XV——',LO }0” )'96/ __________ ﬂz/ ................. ,0-” .....................................................

»———m————/ ........................ X=0.1 4 —%—§+0/=ﬂ35 e i

%=Vt/ /V/Sm(f,}i‘f(-a)

Scanned by CamScanner




PAM Subject:
: Year.  Month. Day‘

2055/"/ -‘ﬂ(*— ) T=> L V=20 07_,;,,\,2 /074,__79'07

2l
}% I

A ° 385

w i . =D
= Lo(J02) 107 F8:85) 024 2007 £21.08

Btk _,»l/'!V/?'J"y/y’_///)/f/ﬂl""do@ JL/ /f/dwﬂb,/\z:/f/_z 084, 5 3.5

JE]=tos8 S :C’_Muﬁf;“’"d;w )

e f"
x~ 002 4001422 0. tegusd

J 30,5 F 1. 0/‘5,0 A e ol
3 10([2 !%‘""‘-")’6, (za

o HOB e o .

Scanned by CamScanner




Subject;

Year.  Monih,  Day, . _/J \/ /s
7 L u.

I
d—l»"(@, n ®@.. @) )/ ;\///(/’ bt X EN0) e Xec/. C/’f‘ﬁdﬁ
fx B )

‘.“‘f‘"

)b‘/s(j’ A @J D }jas <-_z"/~_.ﬂ7 @ ..... @(ﬂds‘-’b O*’\J#df/oﬂwou

2% 2

: .e_é_og.s{}.._@,__@.c{;Qj,_ézs__(,»:éwoiafgf?

4 ————>é= l-05% %1 13175'—‘>[]" ¥ ?076514ij Olffue) Zwvé;sz F,J;lzz_

0a 206

; |
@F:iﬁfﬁu-;g )ﬁ ;(( s = 31.416(1-0.9076 Sind ) OIS

Scanned by CamScanner



PA}‘Q Qj@i@ oub;n,t
e

Year,  Month.  Day

- -
Ol+C‘__b+ 'Z'C %*f-fb.;. EC.

TorEp+El

A o Z5 b =4

= LB EITE ES

™ . - '-o(a‘ Gt ]
S nd=ojg,=1:5948siné | = 'o(z‘z :31.:5.‘.16(.1:.#5%&51)1.@.".,

.......... (/,/ J)/jy)Oj(j’/,wl()’_ﬂ,u U/ ~J"7/!0 s JJﬂé.f"f_.J..JJ:&ercjfb
fe
J’OL s é@‘fp’//d’

- - v

S PN

............... ,?ﬂ_fw___ A 0. 4 t>i SV S ‘/ﬁ{'j

5 o, st Wa{ﬁ ~f56‘5“< Goxy =171
............... TSN | Lg@w’ww@,@

—— —- At S T e+ Sty Nt * 1 s e * e ! e | —

.‘.(}&d/j////,‘,ﬂb_) ceen

L Wj,o _wew//c%f

Scanned by CamScanner



saunject; '
. Year. -Month. ™~ Day. @ i
B e

. e - 7 |
._.‘,/./.A@_/,y.g&z..g).j{dﬁﬂ,_—:w,.Ojﬁz&._.cdw W)

& f Clw Oty :a_ulé ¢/ C/j -

...... M D o an po§ By

A B A X < Y

¢

' 4--..,.-..-..“..»--A--..'A--...y......--.,-.A.----y......- R Rl LT T PR e iiaiay
/C/L’ p — p -
. K 6 j /f)(; /}7(5‘;0 .-_/_'k

U

. _ _ 9

T IR

Scanned by CamScanner




r

PAYAG PN

Sut_:ject:

Month. f)_aT/‘

/
J

I

/4]:42$

tesessassnan I

]
{

]

|

!

RSP I‘{lé)} U//OL; ()/ouf)_y”//ﬁ’, L JJCP/{ZJ

)
{ (}9 -—ﬁXZSWJ)JJ‘S (/30( sind=5 )6 .

:)/}’JJ’,A//U/ U’ JCJL’/[JJ/}UO‘& éL\X Oj(j /Jﬂ}@ 5/}({f\1"/’-’"7j1’

e Ot ,/_,//C/_y&;m

—_— = —_— e e e e e = e e e o e e e e e e e o = T S e

O" ...fﬂ)//),J»/é«)ﬁ )/J@‘d*"b/,ljo// L/)j"//% uﬂ/%/lw

e CjJ-f/ o, d’

. I
o~ o

,‘/_-/ Ay b C/" =
\

~ —_—
- - - —— _—e—— e e e e — e ———— _—— —— —_———

ub’_y’é'dfjj}/(fé/‘/ﬁ/j,ufz(/gb{ﬂﬂv’ / 50@/,&#/4 ‘.,/4, - 65 /)J__,b(j/ lf“'/,JJ//

N

e UWW o= : o i .

T T ———— e e

BE——.

Scanned by CamScanner




. Subjecl

Year. Month. Day. @

s _' S
et 2z JH) S=0c.ru0 oA

e .
32)/3/”' /&d"b

@jﬁz:/], £.8= oy e -

p /
PSS ) Cf/}c Ly

o e

Ty L/ﬂAJg?

, Séo(/?n_o)o(é.—.Sjc { fM"né—l,aﬂ)o/cS e e

Scanned y CamScanner



N\ Subject:
PAYA >< o TWenin T Day
.HA@;'C; dk/jz.i‘:_._.gcy]@rj;%,’/ i _,,,///y |

J&P! ﬂcﬁjﬁf‘%/\bf@’/@wﬂc/@fﬁ/(,’ f//)/’(f«"f— |

//JF’/// 4“"5/42/-

5 ’/ O‘Jb 0_;1 ° /4}':' / ZM&X:> Af/ er———
r—
o A S «_v'é’-_:w}éf(i—; 5m:7r—<5o

T ............................................................................................................ e / B RCLILI LTI T TITeT seresenias . et eietaenisere s eatea e ehs e aibee e aarn
. (Z, . ¢:,wdww e Dl /)/a’ﬂfﬂ’z&?C/ GECer Sy LB C i

e e i |t e S - S . e . s . 4+ o« e

II/C,M//ULJ’CJ@HO)JCJ“O(E&)/ 5. 0

=i,
=t

e — e

Scanned by CamScanner




.x\,.8° (i-o ﬁ‘GFS‘smé 1. 5 (7‘5‘3‘5/3»75 1)45

Om-_ﬂ——‘om(a—q;%—-} =139, ?6 2:937 2 4SS 70 so°

e

A= © 1izo, "7‘075" uw’ )9/5 5 ( e 56‘5:5_:»75 d )o/f e

C.

T T e e e e S e e e

Scanned by CamScanner



dosdla |-y

POWEREN.IR

s S ydalp g ole 0 Sloe Jiluws (59, 35 yoi aLLSS Jyad ;o oul )l CJlas 2 O9STs

203 ai S LS, (5596 polic oolu sl (] 1 093810310 5 sa Euile Ul 2 g
s S 53 GleS higo g g oS dedas 5l Gas ailend Sl 56 J s S,
Wy Sl 1L yloje g 054y sloiel JB g solazdl 48l o> b as ) S5 & Ly o,

D9 ALl e 03908 Sy 1
551, Ol S 53 0,8 oo 3 s il 3 s, 2 0das j5bd, 4.5

o653
O 33 yuuis

3,00 (Ko 5Ly 050l )0 i 4l ouac s9bdn g il (6 ,5aS Cunlis
o b S il oS S oz & pgon, 1) 5,351, g 40T
Ol55 CAVR) 5Ly L Sg5 ou_iiSy Lics il g08,5 JuS |

o3 s oy
SIS Olicn sl by
) o8 5 s> s (LFC)
0SS5l JAS g ot Sptnss dagi g ad) b S * B 1, 5y ol g s,

)..ol_> JL_> 5 | oo,.c.s)....:.“) C““”'-‘-'#WW‘:‘“‘:“")' ‘S)b).vo)q.a,o\)’.ut.—u..f(séb_) CA:..».Q'

st SIS S5 098 o 205 gl 1) a8ty vl Pz bl 9090 ol 3
ot S S 25 ol 29950 O ygoty byl 35 ) S (gl a5 @by,

8yt 351 WS o Layl 4, JrS s e, Sy yo > A8 wilodd &)l atgy

Gt ot Sl Mo ol o Whoad jgome S 5 el & "ECC) &3l JyS

1- Load Frequency Control (LFC) 2- Automatic Voltage Regulator (AVR )

3- Energy Control Centers (ECC) 4- On - line




Y4-

[bJJ s‘shwds‘) )’O O') )‘ ulﬁ)lb‘unjdbw

)(pl'r““f"ﬂ 5
)Jlj LSLDWJ,._YMLZ.J')O .A..‘Sunua)b).i J.a,.uu.oo.&.u

.//" e ")b ST A8 (5 oolizasl 95t S5 Sopises wealin pan: 51 Joad
f,,w"”: s e S ook 23 LT S gl 5 S 45
,vé" ,o_w;uu)wmawebbww)—s‘suww
o - | 5 aehe &9 5l 2 9 "MATLAB s ;25 lilacsz 5 97 50
*car"" o st}

_ L 29 S0 ° (AGC) Atyr B0 S S facs!
| ,|,;J,:»'5“ il S5 oo g 4525 esole 3,518 sl o ol Lo
¥ b L o975 &yt GBSy N 51 oslaz—ul Lo —aui>
| L «coles > <ol 005 g 425 MATLAB ;o SIMULINK

| oy &
T 'Usﬂ*‘\“””“f o
°Y Mu,mta { aslizl L S o5 255 5 S (5)l0b 2 ]

25y5 (o0

1931533 J S ol sbail> Y-1Y

L o osiiSelds 5 LFO) 653 b JrS Sl cdiasgsy w05 s S 52
ub,u-'lf)ﬁ)l’ Jr‘S“J" 51 slosles omles V1Y S5 aileads —as 8355 2 (59, (AVR)
s ey oy Shas Ll (gl WooutiS 258 ol a0 g L5 | 31y 5095 00iS ki
i sogna 5 55 031l g GuilS 9 (55l sl 1) b SLOE 3 (Fi2 Sk Sl g 0ads
| A n 35 (6) 193, dasly Syl @4 (i Ol )3 SigS Dl SIS o 15
L5 gy =) 5Lg ojlasl 4 saas jebas ally 15 5351, g a5 Jl> j0 o)l (S

“Supervisory Control and Data Acquisition (SCADA)
- Feedback contro]

*Matlab contro| toolbox

| *Automatic Generation Control (AGC)
*Tie~ line

*Tial responses




s

SN lays
"‘\ . u..,)x
g Camael Ayl S e (2t - J )yb',
’ ) ugl@.u...
Syt only L R LFC Sald 89y Sl é-i)-wulo le)‘): Sl

¥
15 5 JoisS el g e g 03 (sdeir BB AVR > g LRC )
5

295t pL8l Jites 0oy, 5, )u, J)l:s

LB BN Yoy

3 Lo i35 (et sl o o (RO 5 jloxe 0> 3 (53 i LFC P S8

bs o i lyd g ol 0 Sl Sl (BL3)I g3 s s ol sladal 2 Jis

D= PMal Wb & il 40 glax g (0) )55, agly 0 pis &S g g0 S xS0l iy
Juad APy (e les plapd i g a8 5 g oy i WFie y 4f s gy,

23,5 0 Sl l 52,9 59885 Abdl (el 4yl S a5 v

Sely 233 (ol a8 aad APy (e 4 )95l)5 (29,3 0 s wrge ddgl 5

el
205 50 00l iy yai A 5l CEs a> o AFiie s 4f)'i°u‘)°).-:i?
. )\S)”.- allS r.-_hs
&-JN (= h (AVR) 3\:5_,
A
55153 0l 3y S
4
__»_)U‘f / % 1
>< NSL G . -y
|
A Al
PV\ A PG) AQ G
Myl AP, tie
rid S
r
APy B Ld s A= |
(LFC) ¢ oS5

03,5 3971535 K3 AVR § LFC asls jioles 1-1Y J3




r

5 o I Y
)

e ) S S W by sy s s e
# 35l poms o
s gl b, @
"l sl yeiza b, @
C’l’ | ooliial (gl 00 ) (s e g Jas s sl OlFee ) cll> sloyuize o9,
s Lot s Slad b 0,5 (s 1) s Izl s Il SYolaa
5 o Joa e 9 090 438, a5 53 s )38, 008 Ly i, SYlan (g3lu >

lge oty i polie 1 S 8 gl

91y Joe V=YY
o> Sz IS S & (1Y) (9K il s alolae Jlacl L
Lff_i.‘i‘i_AP 4P, (1Y)
o, dt’
il aply> ae yr )3 Sz Bl il i b
®

dA—

Oy
= AP —AP Y-\Y
” YH( m—A4P,) (Y-\Y)

: cA:J,J L)l".;ts‘ (pu ;& u,-.b) PU o> pp S puw )‘ oolazwl Lp

Getod

dAw
o _ 1 -\Y)
dt \'H( Afe) \

Pl (F-Y) alay )b Y o (0] oy b

- _ ;
40(s)=— [4P,, (s)- 4P, (s)] (F-\7)

& ol 00 03l LA V-VY JSS o Sl Jhuled O g0a) YU dlolas

———————

| I Transfer function method 2- State variable approach




\w

——> AQ(y)

>
3
=,
3

APe(s)

95K 597173 (ol Giales Y-IY S

)l'! JM Y-"’_W

g Sy asle meglis syl o ol (il (020 ooy ol 0 a
o> olS S Ol 4 (5,909 sl 0, s ilS 3 4 (SO S Olys ‘o)l sl
Ly sloalwg ples ;0 Sy o) lodar oo S 5 a8 8 4 Gl Seko iz,

g gn 035wy 15 D9k (o255 )b S S )b dailio )5 (S 5500 S

APe=APL +DAw (B-\Y)

aoy ) 5l T Sl gl puilS B e 400 )l i Aa2)d Sl Cund o D o
S Jae 38,8 s o b cwl D=V olT (S s 3oy VIF e Jb S 3 )0 ks
Aol oo Cowas Y-AY S (93155 (Sob sl o

APL(S)

APn(s) e — AQ(3)

D [e—

b 997155 (Seb Gulai Y-IY S5




Ya¥

o S
)
_)owoobul.wufybwlub)w\" \Y Ji..a)o)Pu..subd.\?

f\Y«}L‘J
S

APL(s)

—

AP(8) Hp [ AN(s)

(3 4l S L b g 590155 Sok phules F-IY SO

adgl 5 0 Joo Y-Y-1Y

uw-')}’ el S oo 39 52 sl @/;/J)_mol,;cua_fuij&n '|,3' J._,J,?c...w

o i oM LT 551 45 6 )Bu G958 )P o )0 (Slgyiee

H”’ ‘})K‘ |’_, ).) ul)‘“’” L)“’)"' LS')" de ua' u\.ub .),.wgo u,..oi.p ‘Siw u?,-w 9 )K

6l»W&5| ‘.)Mdlbu-d)}' J)Luun -la-u,o APy )l:u)mu...ns,aul)..,.ubl 4P,

W|);)u)9..o¢b UTJJM c:l.a 450) w)ﬂ.l z'T L.S’l‘) wl) hSJ l.a hﬁ'f' ',JGAASU.»)' 4.«]5'

AB,(s) _ )
AP, (s) V+7pS ¢

Gr(s) =

ol oS 00l Lds O-VY UK ) ool urya5 ol sl (Sok Shales

APy (s) — \+\‘r’rs + APp(8)

el 55 (1901 0Ly ety K2 (sl (T Shales B-Y UK

\
|- Nonrehea




g

PR dl‘p:--
) RN 2l

'l g 005 0adAlS s g F-royy

Soarp S5 g S ol g A nb*j »‘5'_;53 uS‘lf&‘J‘ ,le‘«&,‘lxu.
59,8 umL- 19,8 i ) 03 0yt (gt &5 .la.w.,a Oy Q,TS o i’“u‘,wfw
10 ek ol Dghga gl ol 8 AT 0 9 ey SEr il g u‘”“*’ S5 )5 tals
95 oS Olg et Gl 1y o9 (69959 ye 9 098 > ()98 )9l Lo Ce,
Slg Loyl g9 5l adyl 5L yygl8 wilw p 20z Bl ...:JL> .44 ) Cep b ol a s
o |y oY Sl e > g 0dgas i |y Sy Sy Gl 'Jl@d)f&d.l._. S ooy
Seg S Jolg 31 a8y (sl yipgl8 s ocnl 39779 b S g0 ool 9 us,u: Sy & g,
ol saciend 3 glosl yoles FY JSS ailed g0 ooliinl Sy Ol i 0SS > o

il 0l JoS5 o5 ol sla i ) 45w oo LS 1y Sy Jglaca 5 0l8

S d can g
”- v ts i .
Z Tu-" 298 J s
M | 5

B o RS i . ]I

l T GJZSLL_J_JB l UJJ}L:C.Q..-Q

bl
O

[

: : LY e . s ox_
P RSz slass ol ol e i, 1 55 gl8 e s i pulicsi -)

1- Governor model 2- Flyballs

3- Speed governor

_



3 N 1Ay
P o

&M’ ) R
| ‘ Ll oSy & e )97 dawgi st i 4 e (I geiiis Jpohs 45 Gilasults
&S&\)W‘“ﬂjzﬁ'&:l{ww‘)w\i,Y‘.QC.\H),)LSQ,“JP Sy o JS g o

gy els? oSy Jt sl 4 ol ey Jalls IS s (ph 2 ol ) S 9 s <Y
v :
o ot s St ST oyt S 0sfs Sy i g Sl
b’ Ssige oS (et s S5
b’q&l"ﬁ":‘ 007 Joe sy o e (SilSa Slog e :“,J.,},,.a,_a 8058 s st =¥
f ;, oy Sy yie dib 23z 00T Cughl Sy Buyle I 5 gl S o i) iy S i 3 55
Syl gn S5 75 5y S
Lilgee &5 2950sr 5 Talans BB pgige Sl s 0313 0 ¥l po 005 s <
Jabs o= ol L waled Joe (ol uilS 53 30 b (53 ja0b (gl JIS395 1y fuws jy0ts
| D9 5 yaalp (ol Pl 3 15 Sl gn olgPs L 25 e
bl Sy SURBULES o)l a5 39 g0 (il (5550 gl Sl 5 Shes Sl
ol 005 00l LAS YNY S 0 50l pas ol Buils Sl laaaduine A
ohalS a2 shls 08 ol .;.,.,\R'c.‘:.,., 05 o 63283 M poris () ns
lie S Olgieds Sas p 00 0ulas 1 g Sl s JolS LG Jas s 7 B0 S

%A%\,_; g AProf r yo 035 0ebas (g3 oy SISV APy [ g 5 45 55 g0 e 055

g re (Y-1Y)
w )8 o5 L

\
APg(S) = APref(S) - -E ALX(s) (A-1Y)

|- Hydraulic amplifier 2- Speed changer
3- Servomotor

4- Speed regulation




YAV | =Ml

\ /t @
s AN vl 0-‘-:: \th \ﬁ ) J" Vol g BAAD "\"‘;
V /o _ wr ey Peaevapu
/ey ~ 7,
L“"‘"N.. —~ p . - A vl a L \,.‘.h‘., ) ’L ‘:-J;- "lay E:A;
\ /Y ~— . - W=\, P= V/
W
\ / v b .
'/‘Ap‘_‘u-_m\uw- e WD m WA W e W '.._,.....,_.__nm]
F“"“c&[’"“*ﬁ
| A
\ /Qﬁ Y T N . 1 N
. AL FrR VIV \ /o vy

Pyal8 S ile Il Sk o shAmasde VAT KD

Jrdss (@F) b peds camanign (laayd 4 (K y)0en 00l Cugis 3yl (APg) s ol
S oja> 50 py adaly Ty ool (Pl ol K6 288 Hla )0 g as dlal) S 5,30 0y

APy (5)=—

\+TH

APR (§) (A-\Y)

Sy Sl 00l 00l LA AT S 0 Seb Ml &gty (1-11) 5 (A-IY) OYol
b JiS oS (o Sab les g ;s AT g 0T FAY Gla ISl o (Ssb slagmls
Sl g 0 Y KD Gillas (sl 0 00 ioes &0 s K 4 by o2
erlge S VY S (3l g lyes AQUS) g 52959 Olys & L)

i)l VoY K (Sel ol o 5L dils bas @b

KG(s)H(s) = ~ ‘ (11
R (vHs + DY\ + 71 28)(\+ 7 p5)

L sl ply il ga A2 uilS 3 Gl &y AP) s ol poris s o5 i il o5 853




r

£4Q(5) _ (0 +75)0+77s)
OY-YY)

e
~AR(S)  (vHs+ D)0 +7o8)(0+7ps) +

APref(s) AP

\

[F=o

—— APy (s)

~—— Aw(s)

SR a8 Sl o s 0SS oS s (S ol Shales A-VY JSE

APy(s)
AP,.(s) AP APy AP |
1 R v | AQ(s)
V+7gs 1+7738 YHs+D >
7238 ST Sy 0l S s
)
R <

o (320 308 e Sy 1553 J 55 (Sl alad A-1Y IS

-APL(3) ,

Aw(s)

\
1 YHs+D

\
R(\+71g8)() +7r8)

A(s) 2955 9 —AP(5) 2959 YLFC (Fobs Galai 1e-1¥ S



AR “P sl

AQ(s) = AP (S)T(s)
(\Y‘\T)

. '.-, sc—u..)l 41: L$°3)’ \Xi JL

AP
A==

L S| ).:‘}: Aw )l;.).al.a cJl> )‘J.a..o sgsﬂ.q,_. )lgj‘ das )| OQLL“[
] I

. \
Aw.. = 1imsA82(s) = (4P,
ST e ( ) ( L)D+l (W‘\Y)

2 Fale s St (D =+) aibgel b (uilS 3 a, L as o 53 el gl
y

3 ‘;‘“J)lf‘3°7:'u‘k}?:‘3)$)9l:¢“)“ml&3wfbl3w[5}
Awg, =(-4P; )R (Vf-1y)
Jaie Sja8 w4 Ryg ... Ry (R )8 Sty oalS ol b gl 8 Ry & iy

i lge w5 alal, 51 Baile cl> 25 ol 9 Gl ol iy

~ \
Awg, =(-A4P;) \ (10-1Y)



(chpl2ex2) y_yy Jle

bt out 00ls Gl VVY Jgaz 55 adg axly 0 Jald slaeml O pian o Slasete
2ly S g el (ab S 9 501, 80 e MW lgs S e ybots g (5l & pg0ey Lanaly
e L aas go Jusos £+ Hz GulS 5 01, Fe e MW i Y aoly 980« MW ol )

alge Shals3l 4 MW




V-0 PR UNYAT TSR

— Aw |

o8 slas o
3
APr, Sl
1 1 N 1
N >0.2s+1 05s+1 >t > 105408 >
\OJ;SC’.' )JJJLS’ oSk oJ.Scsk- )L.»cu..aﬂl
@‘
1
R

1-1Y Jlo gl g5 lwdnnd (Sols Gholed VE-1Y JSCS

Y-y Jls Y Slaat SO i Slaziio 1-1Y Jou>

PU o> 3o (R) s pus puild b | (g0l ad b
»',O)u
a>ls MVA gl 4 (MVA)
o/ ¥ Foo \
¥ 5. - Y

(D =V/0)osS a5 0o )3 V1B o3luiley uilS)8 10 il o0 Y 2 gl b axl> (©)

ICERPY ICHRV RN PP SRVRCSIRW PP L RV PRGN P 3 ol B3 Uyl

Sl U o sl cewsy S 2 2 MVA gl P lyasly o 568 Ce s il oo wlb

o)l Lo (ylgie 4 Ve oo MVA (g alb o)




L J 1
:)jj i ed— iy
R, V() ef) = /) pu
?. ,
KY " \,..'.(./.0) — ./.A pu
&. o
A Sl plp PU 2 e
AI)[ = \‘\. = ./.ﬂ pu
et 55 Sl 3 S Gyl e D=0 5L (VO-VY) alal 5l eslizl L ()

A, = -A4AP —~/q
S WU B R A A
R R

.—_'—o/..f pu

‘x:‘.‘u" Candy p) ) g A Hz aann> p) )UJJLo cJl> 59 uulf)s d‘fu‘ ‘ut'.lj"'""

A = (- F)E) ==/ Hz

L | )J)..; Jud> U“"L{)’ 9

_/'=j;+Af=f.--/vf=M/Vf Hz

) o jles s>y o glp oy yo s

A(I)_ ""/”fﬁ______./.f pu
R, -/

=¥f. MW

Aa)_ "“'/“";______./.o pu
R, A

=6 MW

Jig 04/V5 Hz oz W15 ,38 01, YO MW g ¥ alg 9 OF MW ol ) 9ly onlnbs

R



oy Sy ola,e

S8 eolaiwl o )90 55318 5B PU > 2 o saaris pw) sl MATLAB )'}é'P);

. .r. A A e y L:A-AOJ' W | L:'u\a-\ "
o 4yl g a5 39 g0 oanlive JS3 () ] o 099 0 Vs g ag

[ PU d S s o0+ A PU Gl (50958 Lo Zend /¥ pU 5 - /O pu Ll Y py b s

oz /T PU 5 IOF PU & lasoly s 4 oy hals

1.03
1.02

L 101

1.00
0.996

0.99

I
]
|
i i i i ' .
%2 025 030 035 04 045 05 055 ot

PU o 2 s 7

Y-1Y Jlo 51y oty 83 cym 5l panedii 10-1Y JS

_AP —ef e
Aa,, = L = AL =—./-+YY0 pu
Do p VveHww/a+r/e
\ RY

Sl Cwd )lae Hz iy JBaile > 0 uils )3 Gl ol ol plo
Af =(=-/--¥Yd)(+)=—-/YYd Hz

:J._;_iso Cawdy p) O gody o> u“';‘S)'é3



s YA

bl plyasly a Sy adg o s

Ja) —-/'-"VO_ /
- = ————— = = /.y
4R R -\ pu
=-0/Y0 MW
_,Ja) -'/°°YVO /
- — == = .f;,\va u
s=-% " P
=Ys/AYD MW

iz &y B 2, FEFIAVE MW 1 ¥ sy s TY/S MW oI5V asly ol o

2235 S ais o hgos 04/YYD Hz
s o oy 58 Sl I RIS 2 b s oy s ) el 40 MW

5 ) a5 DFTO MW &5 Sl AFIYYD MW g5 s

AoD =(=-/--xY0)(\/0) = —-/- - b5Y0 pu

=-0/%8Y0 MW

SlgF 5095 J i Y

835 38 o8 Al 5l S Gy ety et I3 S8 s o LSl
bjti""“%’-‘:‘f‘-sc—*‘)—“)‘*—i‘)"mﬁ“?)“'**ftlgs‘&-“ls“-‘“°g§-:e-|°3¢e¢?)lele‘)
TP ey i g Y ki s i o2 S Cundy g ool 1Sz oS
TRl sy Sl gy aalsi et pelas al sled Cull ety o0 4 Wgad o0
T 4 LS S, 58l g ol e & 3 L e T b, oo
Ll ade Gl ol geanlin glojoyee SO o) las lawgie jluis .5 1Sl 2>y
L fee o, s Ol gl 0uliass Al 4 g il S5k (gl ,uF 1SS! LUl clea



Y- q

\%

. e )3 )1 S G0 gy e
d\ﬂ)LSOy*u)}@*-%J“:JY SR A 4 ol Lk\

‘S.L Lu"’*’ -4‘3\3
' .\‘\
A(;(M.Mbwaow ST ‘u){..&_,...; ‘)OQM}“WM\&

OML.)(AGC) .J_.. )UJ.;:* /,._... .ud,) p—ll Q,_.n.\:o t“*h*-'

g golazil cdls S 4 S (g, wla),,lf,,,[mg‘ﬁm w::
lS 9 Liis U1y dal) by las g ko 'QM‘SQ)ML“’U?J“LGM\,‘W*\
ol Jarly s & 090 2 (et e GO S J 15 Lo —
SLaclo s L3S 5 Lot i 0 ol 1ol Sl e M\ﬂ
O3Sis 4855 4 %00 sl Sle S 3 st salild AGC A \)%

\ >u)“p~~w&*)°,6‘wl’&w&)‘)AGLJ)‘JM&w N‘

\

'°5‘ht:°°‘)]° )l)’\:"")}_f-s\)}a\siw

Sl S s v aGe JRS oty

S 5o, Ly

FERR

«L_.l)uil@u...lfjs._sbmlop u..l«Soolo u..;l;lu,.&. W&,}éjt‘&;‘m‘}‘;j

0y ] odl a0y UL...J \9'—\“ J&..:; ).) P’Q Q_il}
3,564 J..ab sl AW o.)l.)

009 L LFC s il o o
2L Gl Wb (K 8t a2
OLRAV-IY S 13 68 Jolaa (Sl tula 0501 K
B LY-Y s ooa_uoolaul_‘.gkj,._;fw&;‘.!«.ib\)ﬁééab
Bl lee 09,9 ol -a 35
AL (s) _

SO+ " Tg8)(\+775)
— 4P (s)

S(YHs + D)(\+ 7 g +778) + K, + ;E

(\#-\Y)

——



ALK

e T . e AN L

APL(s)
APy AP,
\ Lwls
\+Tg8 " TFrrs th‘+D )
#2 et § Ny 03 Comn
y
n 4
Ky »
8
sl S & 3d wiasenas S 5l AGC J i 19-VY S
-—APL(s ¥ Aw(s)
> YHs+D >
y ol

(52 + ) () ()

Slauol s ©pad s 3 51yt AGC Jolaa (gl ales 1Y-1Y S5




S obes oo b g ash Ku a4 ooy (samilg o951 55 51 09,8 o Y jin )0
bl LS, mols sladasie a5 %l Jles o, 551,55 oms ol 2 095

s s Y R ¢
TSR G LFC dils s o0 O yge ol 50 gt g0 00l Oleon byl 55 51 (29,5
o

 Loherent




g

Yy C')‘Gtslﬁa;\_'
w

(A )
S 51 (AGC) adgi 5395 S8 ol ol JiT drliay pymge S s 1
J

>l 93 8,5 iy p Ml g g 1 O Nbb‘&‘g'ﬁwl)sbt“ ‘

oLty b g olils g (bls )l bas S5 bawgs a5, Jolas 0 Sasly b oy "

L)All.f‘)gig.lgo&tgﬁjugcfu&lg@u)-b-%ﬁ-i-e)‘é.i)o.&'oa_f, ’ - e \‘
.‘tz'e

Syt o Rl Yoy s .
) g

Slaal 99 ©)ad i G (5l Jolao 4l Ye-IY IS

Sty abaily 51 bl ) a3 3,k 5l ead ools JUisil aad> les (sole o Slae o>

!

&£

VILr| .
Py =——sind,, (\V-11)
\Y
:;j P
Xy =X, +X,, + X,

N

Oy =0, — Oy

4 S (ARy) (bl )l b3l (55508 19550 K98 Gl ul (gl lys g0 |y (1Y-1T) adols

1- Control area



MW’“*‘”J’SJ ¥\ f
WSy 4y O yguods OT sob Slade
APx =§§L 5, 40 (AT
\Y
_P.AS,,

; ol 2l oy, =3y, =0y, = adgl o Slae aygl; )0 lg5 aygly cioie ol b Py CoeS

o)l ol Pl ol 00l iy y25 lwplRan g3 i lgieds (FA-1Y) abal) )5 CuaS

dR _ |E\"Ev| cos AJ,, (13-1Y)

P..__._—-
=

S doyy AYo Xy

:aﬂw Cawdy pj abaly 5l bls )l las e Bl el axes )0
AP\Y=PS(A§\ — 40y) (Y--\Y)

. RYWCE PR SalS G g 4l Sy b ol S Ojge bS5l 65 Gl
5 3Ls agly S dliwg Olgs jg0e S 3l (Ko Olg5 jgae Sz 4 g 0gd o0
S sl Sk oinles 0gd o 5,1 ¥ anb 4 ) 4l ol il 46y > 40y STeogd co
M-V S8 50 9l go 4yl adils Jald 5 LFC gl 45 > 50 (6la>b 59 plcns
O PRERIS IR
-_.|f""3| >l g0 o Bl o j0 00 Sy ki o )V 4l 0 APpy )b s J>

e wanld diples SLSG ilS )8

40 = Aw, = Aw, (YV-\Y)
b)
4P, - AR, — AP,, = AwD, (YY-1Y)

APMT + A.P“. - ACI)D‘,



AR

R [
AP, (s)
APrcf\(s — AP‘/\ APmS _
) N \ | Aw, (82.
> \ +7gy8 1 V4T 8 g YHu-&-ﬁT
J;JJL; ROy B _)Lg)f)b;w
+
APy R Q
s
) \ o AwY(Q
V+Tgys g \+TTY 8 > YHys+Dy 4
) 598 Y I W O
APrpy(s)
)
R—Y ¢

4dg) LFC ail> U b claasb 93 g T)-1Y JS

e 99 oo CyaetS 5,08 Cae s slrdasio bawg il g ) s

- Aw

AP, = ——R\ (YY-)Y)
- Aw

AP, = R

Culils meply>  Aw 1y ol J> 9 (YY-1Y) abaly )0 (VF-1Y) abal, 050 L

Aw = —4f
\ \
—+D)+(—+D
(R\ \) (RT V)
_ "APL\

= (YF-\Y)
B, + B,



st J T
J.QJL""M

:Qi)od’
&:L+a (YO-\Y)
R
\
BY=——-\"+D"

Ry

b Bl ahL“")‘ e U‘“K)’ oS lpo 4 pauge By 9 By SleS

(7%” + D\)AP,

Y

\Y - \ \
—+ D)(—+ D,
( R D\ R r)
B" (—APL\) (Y?—\ ‘v)
B\ + B,
(chpl2ex4), (sim12ex4.mdl) ¢_yy Juw
e gl o 1Y Jsir sLaosls Gillae (bl )| o S, dasgs slael 99 s S

55 Hz o LSS5 50 5 (S3lae S ypots asly ol ilond Jog SaSs 42 Ve - - MVA
s Py =Ypu ol Jlade oel oy adgl 8 Sloe Layl 51 Slopllin olgs e po S g0
/’ REXPPY SR RN VAY/ 0 MW 35lulay b yuis SO
A0yl oy ) (bl ka5 )3 ()2 Bl o e 9 e Sl sz 53 )
Ll gl 1) LS5 Gl sl el g els JuSas |, SIMULINK (Sl ales ()
QS e ()

J Frequency bias factors



\;‘)\u dh n
S T L
—
y L YAVIQ v ava pu
AT
\00 L
Fov JWe gbedly YT Jgua

¥ \ ‘HP“

R =+/-$Ya Ry =+/+d o w,.»,..h,,,
Do=/n | D=lr | w“r‘u‘m*»‘w‘» ,J
H, = =0 | ™ 'w”

o MVA | NeeeMVA L L*"-'M
rgrz-/rs rg‘mfvs J‘”wu"-')wl‘»‘
Ty, =/% 8 Ty, =/a8 Oy ) Ll

] )l PU ey Wl L ol il
- AP, ~/\AY
Aa)ss == L) = o m oo o) pu

()_*_a)_}_(m\w_*_D") (Yot o/8)+ (VP ++/0)
R, Ry

el Sy 1 90 HZ e gy )80k b ol 0 Bl e iyl
A =(-+/+-d)xp==./v Hz
L el ply oz W3y
f=f+A =% = /v=pA/Y Hz

5 Sl e 4l ya 50 (Sl Ol et




s IS5 YA
] .D)ijfuw

Aw __—+/b

e = ——— =/ A DU = A.
APy = Ry /YD P A MW

| ,Slo‘y'lf)é p A MWL G2 4obg Ve e MW i 21501 Y sl
-

yio MW oo &2 5 sl VA MW sdys )5 55 IS eils ialys DAY Hz syas
i '

b el 90 sl 02 e Jlots B e VAVIO MW Ll o5 adyf e
- o)

iy gn ilS S
,/"530&9%"" MW L daDy =(=+/+8)x:/$ ==/ ¥ pu ApVastb s 0
) ‘Jlfu“\_;,l,u,a -f16 MW L.g. A(UDY =(—‘/'°A)Xo/‘\=—’/..f°pu )'."){Y 4.::-[5)1.3).)
; b Ceol il (L) a3 516908 (g5 sl VIO MW S L 45 i

AP, =Aa)(7;——+Dr) =—-/--0x(1#/) = —/-Afd> pu

Y

=—Af/0 MW

i 35 OTA MW a8 05 30 )Lz ) asb 4 Y ol JIAFIO MW g5 o
o 5 5 BB Y sl o b mals Jblsay 5T FI8 MW g ond Jol> ¥ asl
ool o o0l Lt YY-VY JSCS 50 g ot dngs sim12exd.mdl b L SIMULINK Jaa ()
- Ul)lcYT'-\Y J&..’l‘. )»® Lg)L.Ar...Z @_L’LS Dgud oo 1).?' SIMULINK 07y 4O 9 04 )b 0359 3 O._o_‘
JJIO;GA))A:)[J’.SA P“;, Pm‘f ch\sth.oL:} Ji) DP )10)')‘}&.:) (J‘.’.' ‘;,lg ‘_J:".'.L*; .CA-»A' R

TRAY S8 10 g el cuway MATLAB J38le 5 dawei PU >  lg7 Frnl Ol pas S o

Sl 0dd ool iulas



35515 Glei 9 3Wy J s soyy

035155 S )l e | ol 5351, Ol J A8 s 3Ly Bk 08 S a
i A0 (slo )il 5 Jamesi laSog )l 5 (258 sladdl> 55k il (S 5 i,
Bty S 20 Slapt (ol 2525 b 09 S el 19, (Sl tle 55, g gy, 0t
odsll Fog, Lo Gl S 2 St &5 ()15 (slajlisnSS L ac gla g5l 53 51 Yaans
A e 03litul wigd o

23 e3N8 (e S 8 (g9, bl o s g gLl 20 et A 0yd &S (5 sblas
sladl> o blite I3l aal S50 515 o)l (55, sons b 5u3ST) lg5 o s &5 Jb
o 25 ) sl allir oo 5 4520 o5 el G 03T Ygoms uilS )8 315 J5S

s Loyl 35 5351, ol Lo i) 5 agyjls o313 1 51 e 251, Ol 5 e

1- State estimation 2- Linear regulator
3- Deterministic 4 - Stochastic

5- Kalman filter
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