YILDIZ TEKNIK UNIVERSITESI

ELEKTRIK MUHENDISLIGI BOLUMU

DEVRE TEORISI

Ders Notu

e SSH'de GUC ve ENERJI
e« BIR FAZLI SISTEMLER

Dog. Dr. Recep YUMURTACI



~ SsH'de GUG ve ENERII  ~
2 vglu elemanin gy

2 Jov

L
oS o . Y=Ve

= \[_L&,_ ‘ 9v gerilivain

{o2 a¢ist

i0¢
TI -1 1_91 84 = Akimin La2 g

fef. okecti (0°)

Y v€59v
| 46
J= ]
V() i
p(E)= V() 4(t)
P =JZVios (wt+9y).JZ- T oy (1of+8;)
a ’ b

4 Y
X ‘ g Empedans
- (yk)

% :Q—fﬁ)(: %Z_(g

Wiy



I{}%’ﬁ(%k VIcos + V1 cos¥ Cas2wt +y/1\§(_;r_1ﬁsm 2wt
SN P
7 R WWWW\/_\/\

L e \Taws®  AGKE Gl [WT (watd)

| Q=VTsin€ Reskhf G [Var] (voh amper reakif)

C FQ.Z,SF [\5‘). ajmmv
Tes'? J

3

P=V.T cos V¥

X Tws¥ Abimin a b bilesen }
.._._Q :\/' I S\\n \Q

tsin@= real/_h',f bf|~i.

P \@*’ VIcos ¥ cos2we \J\I_S_m/‘()sinlwt !
P I Q
plo = p.( (4 cos 2wt) + Qsin2wt

owt=0 iqin. =0
k=T 7 &=
‘ Qw{:“ V4 -{;:
QU)(:':- 3“/2 o o+= _g,TL

Aut=2T 7 4= 2L |
po |  Qsin2wt

Pll4cos2wt) " Co

BN

y
P

|

|

|

|

I

|

1

i

i

L ' i ‘ |
: ‘ ' ' ; = >
1 Voo T ‘%;méw - A \/‘“lz

1 A | e W |

4 ¢

1

‘. i "G {



= Ortalama 6 §e=. |
+ SSH'de ani gucm orfalams; akﬁ{ glee ( P) e.suHir

e J P(TIT
0 4 /-\m/‘\ /\r“\ ‘
Pre= L [ j'()d’c-{-chgs’lw"d} -(-f'QSmQLJ‘C“' __JPC{{

0

sinpsoidal fonk “un  her bir perivod (O-T> bO\.{unCa ortalamast O'dir.
TSMU{: T ceslk

\ ‘ ,/;/_: S = .
OA e 4 b o +_‘ | Forg=P= V.-I.'cos‘?

P VT cos ¥
’ L Gilg katsayist

@sY J cvg Laktsrd
| Gie aarpant

Cos ¥ - [0—4] arasmde c’c@(gt'r‘.
= VT X os¥=0 ise P=0 ? Akt st?q cekilmer
G=VIsiny (sin¥=1) Q=v T ( Sadee reathf gie vardi.

_Cos‘Q=i se P=U.T

Y Sodece. akhf gic Qelc{tk‘.

(shy=0) Q=0
Szel Haller
@ z=R olwn. (biRENE) -
3 Pr=VIloe ¥ — ’?R= v-I ! diren
s DU — —— L« Kotlerl.
Qﬁz V3sin¥ }G‘;O l el gic qgker.
o ; $in0=0 -
F ¥
\p=°

{13



—

© %= Jwb (Enddbans) clvasi halnde g

+ L ' Ve
O——NMT¥ b0 - ~
X
P X saf

2= ij wL_I_"_O_ 2}___=W q0° (endulktans iuin)

=90 = cos{=0

| 8f0 =4
PL=VTcos¥=0" 7‘ Endbltans alhf gia gekmet.

2 mrorore i s .
P D= P (14205208 +Gsin Qu)?c

W= Qsin2wt — g A Endbktans bir yare
+\e & periyotta ald@ gilcd
¢ diger yart pe'\'yoHaW\éﬁf‘

-Qr— = ‘\/ PO('{’:O

® 2= olmast durumu (LoMPANSATER)

Jwc
' T VY. —g0°
P R O W W . g <
\ w qwe ~ d e e s |
fa= VI s = | Pc=0 Kondansaftr akhf
S QeI gia cekmez.
" Qc= VIsn Y =VIsn-9)=-VI -

Iu
~

SNV T T 128




W
!
l

>Y

N L. c
5 I= 3¢+ T 4 . (
. N NN — .
1‘11» Tgl= | oy - |

~)

Lo ;
> g
'
A

40
Pe (£)=§Z-( (s 2w Qe (s dwt)
L

_V 5
Pe = -VIsinowt i i, e o
A PC.(:a - : 3 ' : .
7.3 DR 'gonda_ﬂ??iér | ' Jordal; seleillee g,
. (Gl :

/J:\ | ' il yer Pm‘ya\éa L

= T L, s W - ey al(apr, C e~

=Vl | L D= beC eners iy

! PLG') enddldans @in L—?/)efji \}0,\3:/*
VIF -~ ; j Ru 0%7 Pe/a\‘joalholo"'k
s sertlde dewe~ eden
n _ b
) s'd BU Jo rede dwg o\'-..A“\ &b eAe/j\‘
\j J heconnsy (P =0)
_VI T | . S ,' i -~
~ notorun aeu-@ ani gug
A 20 1 =
Orl\: P l," PO P
_\___!) P _\\ ,’/, /-E ({'
) 4 motor feakh(’ giicd ‘\} Qe=QL
. — 3" it
- \-j . *Sadece
SL %, " 129




S‘“‘@SYL G
S E- [Pevat
- €= Pty ALt enerjl. kuh

¥ AT 2 T . ~ Reak¥f n kvich
o [\ /\\/ = i ol Q4 f
(o] "kﬂ

i RN A AR

SSH'de  yompLERS Gl
Lt \, = \/359\/? Kom pleks QUC‘= «equemk

! | ‘ I Iede‘

| ‘3 X}ji Tieya ,\L,f
v 1% |
. — <. VaevIJec b o Fiwes a4 0

- \1165(9)’\{?

Kompleks  Gdtnen giG [VAJ
(&) g8« (5=V.1)

N
R= (Lest v j VIun®
P e
e P+3Q
¥ rmkh?g]@
QthQv’-‘ "

|

I

l

|

| 130
l : ;

I

.



$= P+ --
Gig Bageni - e
R 1 S=[p@| =S VI

5: IQ N - Q=Ssin=UTng
P R

S N
Empedans' 8l o : !

| ogenl - - DEEEL
Enddlhif Yokler icin Gie dageni :

=0,-6;
T TRy

End. yidkiwin Oy B¢

v 3RO
|
X : UXL. % Le>0°
LBE b b T " '
o I ' . | |
T S vaetgyasts pego

‘ Y oldugu iein QY0
. jQ | ML—‘%LJGWMM § () ssaetl

¥= By-0¢
Bi>B ¥ g0
= P+j@=VIcws¥+JVTsing
{ <0 ddugn 1un Slﬂl“g (-)
| 13|



T Rapasihf ylken ceakhf ,
.. R Kapasrhf Ok
qiicd (5 sarellidir ot

Rlternakif akinda glicler
P=VTcos¥ Akfgic LWI

Y ‘6)  Q-vIsin® Reabkf ¢ VA
| S=vI GcSrmm.Siic, CVA]

P

\
I
|
| Kompan208yoal yopilmig
‘ gk
|
|

( Kompamnasyon tondansa’rorfg

-

— | ——

@ Sekildeli deure kabaca bir gig Sisfemin temsil efmelktedir A-& uglar
arasmde,  Vep = 400V ise R,L elemanlarindan ofucandfikm clekhg:
gicl ve Ru hat direxindeki guell bulunuz (Kond: vokten)
® Ru deurede A-B uilarna paralel darak bir C kond. baglamyor: Elde
edilen ylén glie, katsayisiain 4 olmag Sa“glamy'afi (Tam kompan2asyon
yaptlyo() ¢ kapasitesinin degert 9 yo%an alhf glicénd ve Ry'dal
gild bulunn. Lo goHr , W= 24y rd/s
NoT2 AR pularina kond. baglandibian senrada 400 V't gaﬂ'(rk’rzm

degismed®i kabul edilecel

152



R<AOL e
i A B JL} 2= R+jWL = (04434,
e el ISP 2500

Vg = 400 €% = 400 1€ = 100 v (req aling)

L= Vgp 199_.(*_9?_..3: 3 l-?lb‘o A (Sukénduldﬂ(‘-hr)
% _\33.2.@5 | R-L ydldingn akimi

HaoHalkl ka
V

yIp_gua
ad (€ bag degil)
A

—

2r

~

4 =
~

=
_T_ZI<

2 '
i, \2H

= Ry

2
I

Su= 2:3*= I VA L
i , o Reakh{ giq
%—{Z-FH +J.QH'~'—'—",2+J

Sy= 18 ( Sadece akhf gic)

Py=42W
Q= QVAr
¥ Faqzsr diyagrami’ . Nd725° i
| 1= 3 |[-15°A

Yokin gied . ' c(&slenik atindt)

Sy = Vg - §-4oo}o° 3.}+725°

JS,g = 300 32,6 = 300(@5 726+Jsm72,0>
= QO+59.85 = Ry+{Qy

by= S0W  Gy=280VAr (end)

122



—

@ C kondansatry baglaniyor-

Tc
‘RH j",‘. A S':J . 7!" o
; I(, - '
V' sl 2 o ¢ > Vg -
VAB ,{ml_p ——C' g ot
- ! E }\f(;t")",-"‘.:kx?W"‘.’L‘" Soarea Se i—?b“““‘
s D » e kiln ol

B

s \{ boak = Koo Addan Snee gel.-,ehz.-la/»
Tp=I+Ik e Qmﬁamﬁ a sl

Tam kompan2asyondan sopra;  Ty=T-cosP=T c0s72,5= 0;3A
. Pu'=Ru T 2_2009%= ,62W

Q- glamnca cos ¥=14 — Y¥=0° olacak
Q.'ﬁu E Cos¥=1L =2Y¥=0" = ®T=D.o\mohdl(. x
{a |
' QT:Q\;’-chO = GS’—‘QC Olmah, .
0P g > Vag ey ' i
Py ¥ GQy=226VAr idi
| Q=7
Qc

! Ge=V-Ic=V _\L =VVuwc Qc= w.c.V’-\
. c,
T > g

o—_————-

Q\Ij: @C: ng =U\BCVA&2‘ .
D8b= 34 4 oo ' /{/JF___“)—bF
Q= 286 _ i puF AnF= AQIF
3’“.(‘({)?' B A PF: fQ’le'
Not:
C degeri alimdan da kulunalorlir.
I = os¥=1 Y=
J'va,_ |ic|= lIsfn‘?l
@:?216? Tovae \V V (,UC,
, . N Y
' zz—c 124
Iﬁ_m\’f \‘r




wCV="1sin"¥ | . .
2{4 ¢ 400 =3 sin 1257 C:-Qi'—‘; bolunur
Kondansatdrén akymi ' |
T=quel
T = 4314 94 (0 400 (&
Te= j2,86= 12,86 | 9¢° A

Realkkif &0q Kompanzasyonu '( kompanzasgbnaa akh{ goa degf;me;)
AN~ Y oy

'(COS‘?,('V\ cos W2 qullma.‘.l)

Q4: Kondancaker baglanmaclan dnce

. Gekilen reaktif guc |

Qc : kandansatdren reaktif guch
B = 1o CA*=

i QL;Q4—-§ !( C bagland(k’ra'n sonfa Qela'leﬁ,
, realktif gdc,)

-(Cln \'Pl = Q‘{% —) @3.: P‘}Cln \€2




Qe= P (‘ran‘&,-{an‘&)'—"wcvz

,\’M

% 0= P(tani—tont)

w VZ 3
M P:VICDS\e
e 5 £y:08%y = Tycos¥y

/

T /NG akimintn akHE b“e}ﬂnf
/[__C R ;9 T tos\r ;k“‘k ) ~ hert kl.dummdqdr
boTeT rcosY] e i Ll

% f
Ty Sia\a = L'Slﬂﬂ -Tc

I’u?‘ - I«:‘ N I’\C; Aty {?’u . Ic= WV = (T siny e
‘ v ' siny
Te - Jwel. | Ty sin )
xysifll - I

!

Degislk GG Tl Yollerin Sebekeye Baglanmasi

%
o—> )
—>F k. h‘ 2
__’Q
v i

Cos¥y sV GsY3
P4 Po. Pz

1306



L= [ Trcos¥ 3, 0s¥s +Tn cos&”_;)«uj(-u SN+ Iy siny) +135in'G ) |

her iki 4araft Vile capalim.
= P4—Q-P2_‘tP3+ - -
Q= @4+31+Q3> g

! % =<E+PQ+F3 '*'..—)'\"J (QA+6¥_+G34 _ -j—)‘\

= = Sit%+S3  dagru (T:qzci)’r%qs(am)

$# Si+S+Sy

*  Bir dereden cekilen toplam alchil go Ylklerin ek deb celhbleri
akhf glulenn Hoplanina esithr .
* B devredkn gelilon teplam reabhf gizg, v o %4
reakhif guulein toplanvaa esiHr
B deuceden  aekilen Hoplam gardon gug /v go“q,'n@j gdelesinin)
toplamina st degibic, (Kompleks olarak S100 off esitic)

S -,-6511—59’—(—33

[$-%+3%]

12+ ‘



