www. Mohandesyar . com

ejd M dald

QJ&@M&&A

(Symmetrical Components)

abc (positive sequence) V. _
Va = Va
2
14 Vb =a Va
V,=aV,
Vb
. Vb
acb (negative sequence) V-7
V,=aV,
Ve V. o=a,
Ve
g = /120 g= el 120 _ e
(@) =a a’=1 l+a+a*=0

sl Gy ) alaa iyl ja Slly e adiies g e sSaa 5 e sen gla 48l 50 - Jlis

Vi=0 V,(t)=0
Vv, =220/0° N V, () = 22072 sin 314¢
Vi=0 V.(6)=0

www. Mohandesyar. com


http://mohandesyar.com
http://mohandesyar.com

www. Mohandesyar . com

b asle )l ola 4dl ge

EV1 = 52V1 =0
avi, =2202120° @V, =220./240°
5?3 = a2?3 =0

Vo —%(V1 +V> +V3)—%LO

Vir :%(Vl +@*Vy+avs) ——(0+2204240 +0) —2§—04240

Vi —é(V1+aV2 +a v)_—(0+2204120 +0)_%4120

220
3 P
A —7,
2 J—
71 220 pu— —>V012

u‘l
v
~
+

U‘J“’—’ \ JU) J\ Jﬁ_)\_i.c d\..az\d;Au)Ja‘\_\oU}SdLaz\Lﬁ\.@.‘hﬁcﬁu‘\ﬂy&_\)ﬁm«ﬂﬁjd_d&
(L Dl
j():lpu j0,1 =1pu
7i=jpu - 7i,1=jpu
I =0pu Tay =0pu
AL Uae )l Ol st VOB 817y 1) 75 U 4ss g sl 8 ) el e (sl Cad sl

2

_ I o
a=e 3 =1/120

www. Mohandesyar. com


http://mohandesyar.com
http://mohandesyar.com

www. Mohandesyar . com

I 1 1 1 Tog 1 1 1 1
L|=1 a & ||L:|=[1 a a*||j| pu
il |1 a* al|lla] |1 a* allo

I =1+ pu=+/22£45°

I2=1+ja pu=1+12210° pu:(l—?)—j% pu
I3 =1+ ja’ pu=1+12330° pu =(1+§)_j% pu

3 s) Gy a3 L adl g Ol 55 (e udia (g )

— — — — — — a= = — 1 — = a=
o :%(11 +1>+13) i :§(11+a212 +als) Ia :5(11 +al,+a’ls)
Lo al:
? 301

3}5,1

37d,1

P (gl (sl a2 6a 4y cdin Bk Dl asd e e Adlse 555 b

SIS 08 408 el Ll A0S 3 sA el ia) s 1) Jolae 5 Aus 408 JS5 L 3535 Ll
5l Ll Wb a5 W )sise 5l Guil 5 5 (loa Jagha 50 b ja Guilual cul 58 4 () )lEk
P A8 e iy Sy alatie Bl Gl A o jlie aSd ey & pad 4l el U il abatie a8
Ope) Jandly L () ey 5 25 Jimg ey 42 8 ey Dlia ca 9 Juay ol U o35S Jluall ey 4S5
sl 4dlge 53l Jga 5 afiess adl sa)lia 5 il b Adl e e g By ) J adaad ol e (S
(At o Hlg9ed 5 (s sSaa
@MJJMAJBMW\GLA&”&JLJ\JMYV' u\gﬁjc‘)mdu\b‘;\JuﬁnJ\Am_)b_uqﬂ
L e o)lEie sla 4l ge iy ) ealiial b ¢ il adad (bc) W8 Sl sae 50 sl jsd R aed e
il danlae e il ) 5 JE ),

www. Mohandesyar. com


http://mohandesyar.com
http://mohandesyar.com

www. Mohandesyar . com

a9 adad ) J -l
Ta=30/0°A 1,=30,240°A I.=30/120°A

_ _ - Tos =0
1o :%(Ia + 1 +Ic)=%(3040+304240 +304120)=0A—>{_0’b
IO,C:O

Tia= %(L +a’ly+ale)= %(3040 + (1£240)(30.£240) + (1£120)(30£120)) =0 A

ib» =0
—> 9 _
.li,c :0
_ _ _ _ _ Tap=a2Taa=30,240=1
Tia=s(Tu+aly +a2T0)=30L0=T, -] @ =¢ 14 —0
3 Tac=alaa=30£120=1,

~|

1la ) b adad ) ey
T.=3020°A I, =0A I.=0A
Toa =%(7u +1p+1.) =%(7u +0+0) =%7a =1020° A
?O,a :Fo,b :70,0 =10Z0°A
i =%(7a +a’ly+al.) :%(7(1 +0+0) =%7a =10£0° A

Ti» =alia =(1£120°)(10£0°) =10£120° A
Tie =@ Tia = (1£240°)(10.£0°) =10.£240° A

lda =§(7a valp+a’le) :%(Fa +0+0) :%Fu =10£0° A

Tap =a Taa =(12240°)(10£0°) = 10£240° A
Tae=alaa =(1£120°)1020°) =102120° A

Ot 5035 Vo ¢ Wy ¢ Vil W 5l sai€ (i 86 jlis Jlall b 3l d aleas &l 3 -0
ail go ypalia e Lol oy geaid 3 2L Vo0 s Ve ¢ Vi b a3 slla Cifia Juad) b s

.AQS\%JLA\}J@\JJ\JJ“US}QJ&L”;Q

a

C

www. Mohandesyar. com


http://mohandesyar.com
http://mohandesyar.com

www. Mohandesyar . com

S a5 X Bl
Va=V,20° Vab=Va—=V=~3V,20+30°
Vi=V,2240° (VaVsVe) = AVie=Vy—Ve=3V,2240+30° VsV sV ca)

Ve=V,/120° Vea=Ve=Va=~3V,2120+30°
335 g Sl 305 Alon s a3 it im i JLeadl (5la 6 oL s a5 30
LMJ\)M ‘)M&L\LACJBL)LJ); 65MuyJaJm}mdhad\DJJSLAJ}M\).}JJIA\ :u:ﬁu\

,(wbtmku)\)mgspwmq)kj\dgﬁﬂpj\g&umds\aogﬁ}(‘ésﬂ)ﬁ\
PN Jalaiah 5 Jalaie s 5o

Vo =3Va +Voe +Vea) = [(Va Vo) + (Vo =Ve) + (Ve =Va)]=0
Vi = 4@V 4@V )= 1 (Fa V) + @ Vo) + a7 o)
[V a+ @ Vs +aV ) =@ + Vs 4a°7V0)

:%[(V“ +@Vy+al)-alVo+aVy+al.)]

_ %a DV + @V +aV )

=(1-aWVia
=(32£-30°W .

1 A3 L, 1 4B _

G=——14 Y2 =2 _

2 2 2 2

Vb = %(Vab +aVipe +a@Vea) = %[(Va —V)+aVy -V +a (Ve —Va)l

= %[(Va +aVy+a Ve)—@Va+Vy+aV.)
e

:g[(Va +aVpy+aVe)y—a Vae+aVe+aVe)]

1 A-a>)Va+aVe+aV.)

"3
—(1—-72W B
=(l-a )Vd,a_ Ve
=(3Z+30°W aa
L, 1 A3 ., 3 43 .
a?=-——_ ;X2 1-a2=2+;2X2-3,+30

) 7/ 2

www. Mohandesyar. com


http://mohandesyar.com
http://mohandesyar.com

www. Mohandesyar . com

Gubia S A alless

—_ 1_ _ _ _
Io,1=5(11+12+13)=0 I
_ 1 — i __
Ii,1=§(]1+a I>+al3)=0
lag=—(1+al+a’"13)=1

3 I i

2 1

_2_
a“I»

6_173 I

www. Mohandesyar. com


http://mohandesyar.com
http://mohandesyar.com

www. Mohandesyar . com

:eﬁ)‘dﬁ_}ajﬁwgi“.;&

T
0O g

DUSE Cue aSade A G ol S Jlail ol 4S8 5 e el g Rl o) jle g Jalie by 483 0
i) (e Gy ) em an 40 40 SV (e ) L ol 68 Jlall ol L P adail 50 () LY D) (e b
sl S Allisa Ja ) hd el a) Sl e )

ZG Z 71 Z: F  Zrm

(|

VA Load

Glla gl al 8L ) e 38 ) 25d i |y ad el ol Kl o) K0 ol 58 Juail clls 5o
1) e sledladl aa 5 55 505 a0 (Fuds 3 n 28l a0 ey Jalaie ba Gl g a3l 5 Cand jlae all

Adig 50 ) ) KVL 5 Cadish (e sSaa 5 asiane ¢ )l 5 5a8) allespas dus 50

www. Mohandesyar. com


http://mohandesyar.com
http://mohandesyar.com

www. Mohandesyar . com

U s mls dabatie sleibisa s 3Dy )il 535 om0 (s mala dalaials (sledly s W 3l e adads )

J.JJ}S\J{jJujd)djujﬁjjﬁgnuchuhguj\ﬂjua\)JJJ‘R,’JJMADJL_\:\QJ.u:_)d‘_gd\.’_'i’.a

Al BL Jalaie Gills lea
E1—E EO—O
G{E,=a’E N Ei=0 Jaleie U 5 Jalaie cills 3
53255 Ed :E

Lycﬁ\f@]upm\dd@dh‘)q \ Q‘)ﬁdueﬁugu‘;_m_)ﬁ)éamimqggg& C 5L e
Glaa | € 5 L G 0 3Y g S Al 50 (aiee aiewe j3) X3 e el Cwis [ 45 475 =0
s Cfle 5 e ja sla a5 gla Gilanel & sl 0 2L 0 55 Guilal Z6 81 a8
AL e n) A
ZoG
Zig
Zagc
o U5 O (IR a s cdisd pase aa bl s sla S 7, 2 7 hialin g 50 5 la gise 50
AL e Zy = 7 il a5 la 5 55 50 asd
Zo,L
Zir ‘é...g\}.h .L).Ls Lf\)-.’
Za1
Zo,r
Zir Lo sl ol (51 5
Zar
Vi Vi Vo, Vo,r
Val=|Var | — |V |=|Vir F (cue) Juail das o la 3l
Vs Vir Vai Var

www. Mohandesyar. com


http://mohandesyar.com
http://mohandesyar.com

www. Mohandesyar . com

el Ll 5l S
(Caie) pailies (i s 3 4S5 (i 55 Jolae
E = Zd jd + ?d Zd

_ _ _ F,
Za=Zac+Zan+2ZalL ’—‘:l—O

O 7,
1La
ONd

(i) U sSae i i llospus 50 4SS (53 55 Jalaa

|

0=Z:1;:+V, 7,
Zi=Zig+Z Z I e &
Zi=Zic+Zin+ZiL
it
oNi

(@A)wﬁu_&—\#ﬂwﬁ@cﬁ;ﬁ&m
0=Zolo+V Zo
=Zolo+Vo Fo

Zo=Zoc+Zor +Zo,.L

/7\170

0

Ny

(a1 pine 5 (S ¢ jlia (s i i OVl o ile Gllai by

Vol TO] [Zo 0o 010
vVil=lol=l 0 2z 0|1
Vil |E 0 0 Zul|lla

g5 @lse )2 Gl WL Jha 7 5 V) sl o (Gl (s 2L e WIS (a3 [ 5 T
s s s s olie cue Al 3 8 Jilae slalae S 5 U s ol58 Jladl alea 3l e

,ﬁﬁwwmud\jﬁa&ﬂjd&dﬁﬁﬁﬂ

www. Mohandesyar. com


http://mohandesyar.com
http://mohandesyar.com

www. Mohandesyar . com

5 b adlge () 4S8 35y By 5 B 5 Eg o8 aSd a0 al g Jolatals 3l 58 35 S
208 1A sy san 5 e sSaa (g alen 50 Gl WS 5 dila jhoa Cillde i

A0S a1 A Ve san 5 (e sSae 4dl sa Gl 65 ¢ ol 6S Juall dae ) (el ol 6S Jlal)

Gloal Gl a2 Gl 7, =7, (Gosise o Dl il ) aud elilinl gl oal gl

Sl Zg 27, (o550 o Jamlsn Tado (il i) 4Kl elialiny

8 A (sl gila s ghasd) 5 0 a5 ASedh (e
Adal sl YLl o gad RN 5 j)a 4y gl 5 aul gl c¥lail o gt dan (S 7 i, (sl silay sl 5 0
Al ) se sile sl 5 A Gl Slasd il gl Z ¢l
A3 e g2l KCLs 1, = 0 2935 Jeay (e 43 5l s adaii R
) A0 Sl X8 e Jeaso R el a8 Slied Gl dn O, 2L [ =0 b 39 A Ged
A yati KCL b adl
A alae e 53 Qw38 e Hse 370 ¢ Z, O Dl aS (e Z, Caaslia @l L) o jlin 4k S
O 3V To Choms edla I8 37, oeilael AaiSie e o OV 370 chos 5 Sl Z, (e el
Gl Al sd Gl oadi Gae) ojlin akali Of )y 4S Gilie fo e guil i@l 0 K1 amn e
To=0—Z =
R RPN PRI amdg.ajwmdaﬁsdﬁdaﬁﬁ/wmJ}Sujjéuj\):gﬂgﬁc\sg;)}mﬁ
To#0—>Zo#®
: 8 ke 4
ad sl 3 ) 4505 30 )

(028 Oxe 3 e JB)AY  Zo =oc Zo= padiia g )i
Zo :ZOL ~ 3Zd1 ~ 32,1 -adila ﬁa\}s elilin) palic | L;_)\}A La Lﬁ‘)—.’
oeilaal 2l 02 (e el iy 4p 5l &) b L Juall esai a4 (K Zo 38 b gl
) 55 e 02 Jamy ol e 434S (5 )L e (M5 Guilaal J5(Z =oc) 05 a5y O sy st

5L 488 (6 5la8a

www. Mohandesyar. com


http://mohandesyar.com
http://mohandesyar.com

www. Mohandesyar . com

Callia - 00l (e ) o bl gilay ghead) 3

Zoa =0 1A <k uilal Zoy =00 1o (pe ) adali 90 Y il il

oSS Ll ) oy -l

Olea aa b gl 4w 0l O e Jhia (e Jler il 4y Al Jlail # A s Gl g e

i 3 Sl W 38 2 sa g pae Hhala ddls s 50 (A Gl O 2 s g e
Tog+To2+1T03=0 — 3101=0 — Io1=Io2=103=0

YO,Y =0 = 70,A =0
AL e Culed (2 ik 50 W (uilased 5ol a g s Hse e G

Zoy =0 , Zoar=

bline Blal 5l (w5 -l

Al 2 g Gl JAla jo Sb s o lls ol

IToi
}0 }OA
Io
j03
&&_GMC&AJ DJGMJJSLAJM\J:
Zoa = 1A Sk uilal Zoy # o0 1025 (e adadl (50 Y il (il

Qﬁ\&ﬂn&_ﬁ)ja_)dé\s‘é’))m_)djjhdﬁj Z, Z, uau\d...\n\bbmu*‘\)_)u%buﬁ_)d

Sl Qs (bl s il

Io Ilo

Io Io

To Zx To
310 |

www. Mohandesyar. com


http://mohandesyar.com
http://mohandesyar.com

www. Mohandesyar . com

:("TU‘J L;S s R
022070 +?O
ol 25l daalie e ) A3 la U Sl (S sk I ASi A4S (S s )2
022,1(3?0)4-2?0 +Vo
0= (32,, +§)70 +V

Zo=3Zu+Z+..
A0S e LI Jha i B a5 8500 sl (i) YU Alilee o adadi 4w sla 40

Caa A Jiail A o S S Bl )

Tog+To2+1T03=0 — 3101=0 — To1=Io2=103=0
AS il Joy #0 O gl cajlhay Y s ke ) cue ghos Gl i dib 4y Jlall cih
Agh oa A Gl ) unhaline glall Sely IS ol
D 1A geag Sl A Soaer b dilie Jlall b s sl s A Al o ¢ emhling Llal )
Sl 2 O oilasel Gl S 5 Toaevtemar = 0 0352 s e z JA Gl Wb 7o p jniermar # 0 280 (oo

RETIRTYPYN

O A (5l gl el 5 3 e i 5 A o) Sl

Sha Al 4l 1) asal gihn Gy ol sl il 5 e (g sl 45l as) 0
s Garlaline Gliya ) Agilin dily agldl [5oaSG L agsilis addy) caline cYLall b o) silay shud) i
Cran L) silepshad) i Jaad G g aa i b sl 5 adlgl Gl a0 et pa b gl ) siudl
Al gd e g Ban adl siea el ) So 81 5 al e iy Soass

Cal a;.&oa\qthtg_ﬂ)MQ\}SMJJ'GML;\A)}EIAJMUSQ‘YLA\ glsl ) J8G

A etz b d da aidlie Lo s 50 e s sleibos ey (iiled sad sala Gl sl S
Ze.-u'“):} = YL ol S

o253 (e Jhua adali ) gilay shud) 5 ok Sy 3 81 e Juall Su by Y-y gl shesd) 5 (Y
o 230 s G5 5 B Gl lasd e el Gl 0 50 e g lgs 255 e 2L
a2l d d gy ) sile ) sl i il 93 G Ol lae Jlall & 5 () shea I g asad o

28l Jaaile ey 43 ol Jail g3 58 oo Blis K1z e Juall 93 Y — ¥ gilashesd) 5 (@
Sa Jgiasad jo )sile) sl yidag sl 54l g 1A s aidls dea s jhia (M5 gledl s g e 50 8 0
Sk aglie 88y Jhia g ased clla o) 8 a3l e deale S0y i ()i puilanal Gaska )

ol sile ) sl 5 e 5 Caia 5L

www. Mohandesyar. com


http://mohandesyar.com
http://mohandesyar.com

www. Mohandesyar . com

Cioh ) iy pree en Glla cp) )2 el jhea Alal e Juall b Y - A il siadl S (8
e s sl DBl il A s g e 53 8 3 e 5 sletlion 2l a5 0 i Ll
Jiaa Juail o) b sleilin e s sl 4l ge 50550 e 2sms (2B 8 Glos S dilia Al o
O NS (pa daalie g ye (i 4a 1 0l Gk sile ) i) i e 15 Guilagal (ol sl 50 i) A
ke vialsd Sl e as e (pd g Glie iyl

ol (534S 03 5(7) Cend ) pald Glla Jlal) gl s Jlall gt ¥ - A L gilay gdesd] S (2
O e aan ) St )3 O el ) adl (e Culed (2 Jha glan () 5 o)l e adali (yy
Ll el A dsa g e 5

)l gy e M leiba gl Qi paae s s Gl 50 tA- A sl sl S (0
e @¥lail Jals Gl (Sae Laid 5 0250 jhia I8 glebsn 8l sl i ol sleiba
52 d ) sile sl 5 Gyl e s Al ol il 230 483 aga sha g i S leiloa
Ll € 55 5 alic Jhia 155 a8l ) ealdind L ) ol S0 )3 25 803 3l gl o

A e ooy s e ) g5 A0S

Jusi £ 5
Ay Ayl (Sna) Asisan & e Slagd s
) — . Nl 63 e el B Gl
/R /R Zoy+Zoy ) a4y ¢3lG ag add o) ) aslal )
L L ° ’ To#0 b
Zoa

—oo——F+— o0 O Use (6 n Smae
)\ /R e s Ay sl A addsl )

?0 = O -JJ‘JS

o R PTEN
A )m o 8 et iR

A iy R o m s o

YO,A =0 , FO,Y #0 .S

www. Mohandesyar. com


http://mohandesyar.com
http://mohandesyar.com

www. Mohandesyar . com

Zo> . -
— a5 Gl g
70 = 0 .‘AAS ‘”5‘“4

Zoi+Zon
o Dhea st i Ols g
o0 o0 B

e} IO = O .'A'.‘S ‘;A-.’ ‘)‘9-_1-9
ZO,] Zo,z 415 Tl e e 58l i

o 3 o . - . -
)\ A\ $ _ e b ol Nl e
1 Zo,3
1 3 2

To#0 .23 jeac

oS iy 1) Ll Juail g gh s el

AL e

(e, O

I VAN I

20,1 3Zn,l Zo,z

o—] - - o

207 Tl
L = o
Zo,l 3Zn,1 32;1,220,2

o— H 1 H —o
Z"’l E\/ \ﬁ Zn,Z

Zo,
o——=o0
i/ Wl

Lo sila ) ot yi i 5 oyl gla Jlail a1 53 (sla 4us

www. Mohandesyar. com


http://mohandesyar.com
http://mohandesyar.com

www. Mohandesyar

Jw@
EN=
J\%

uJ}SLqJ}MJ\)SJML;}J \.Ad\i_wdhm JS\.\

<«

www. Mohandesyar. com


http://mohandesyar.com
http://mohandesyar.com

www. Mbhandesyar . com

A > A T

R

Ao pre A sl shadl i jhaa ) 5548

T

1 ptea cpl i ) g8 480l il sadisala (LB ) JSE 0 0l i S el S e\)gm - Jlia

S )
T
A
i

<J ¥

~ [

!

S

V. I\/bhandesyla% .com T


http://mohandesyar.com
http://mohandesyar.com

