Anahtarlama Modlu DA-AA Evirici
» Giris
Anahtarlama modlu eviricilerde temel kavramlar
*Bir fazli eviriciler

Ug fazli eviriciler

*Olil zamanin PWM eviricinin ¢ikis gerilimine
etkisi

Diger evirici anahtarlama yontemleri

*Dogrultucu modlu calisma

*Not :Evriciler, AA motor suruculeri ve kesintisiz gtic kaynaklarinda
kullanilan gt¢ donusturaculeridir.
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AA motor suruculeri ve kesintisiz gl¢ kaynaklarinda
kullanilirlar,

Bu nedenle genligi ve frekansi kontrol edilebilen bir
gerilim Uretmelidirler,

Eviriciler,
— A) Girisinde dogru gerilim kaynagi bulunan Gerilim
Kaynakli Evirici (VSI)

— B) Girisinde dogru akim kaynagi bulunan Akim
Kaynakli Evirici olmak Uzere iki gruba ayrilabilirler

CSI’ lar genellikle btyuk gtict AA motor slrtculerinde
kullantlirlar.

8-2



« VSl lar G¢ sinifa ayrilirlar:

— a) Kare Dalga Eviriciler (Cikis geriliminin genligi
ancak besleme gerilimi ile kontrol edilebilir. Cikis
gerilimi kare dalga bicimindedir)

— b) Sinus Benzetimli (Kismi Kare Dalga) Eviriciler

(Cikis geriliminin genlik ve frekansi ayarlanabilir.
Sadece bir fazl olarak uygulanabilmektedir.)

— ¢) PWM (Darbe Geniglik Modulasyonlu) Eviriciler
(Cikig geriliminin hem frekansi hem de genligi kontrol
edilebilir. Cikis geriliminin dalga sekli sinise yakindir.)

8-3



Anahtarlama Modlu DA-AA Evirici

. 4
+
60 Hz i ac
ac ZF T Va / motor
Diode-rectifier  Filter Switch-mode
capacitor inverter

Figure 8-1 Switch-mode inverter in ac motor drive.

» Guc akisinin tek yonlt oldugu bir motor strtcustnin blok
diyagrami
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Anahtarlama Modlu DA-AA Evirici

| [ |
. .
ac
GOa(I:-I ‘ / T Va / motor

4
Switch—-mode Filter Switch-mode
converter capacitor converter

Figure 8-2 Switch-mode converters for motoring and regener-
ative braking in ac motor drive.

« GUc akiginin iki yonld oldugu bir motor strtcusuntn blok
diyagrami
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« Sekil 8.1 deki evirici enerjinin iki yonde akmasina imkan
taniyan bir eviricidir. Motor frenlenirken yukte biriken
Kinetik enerji geri kazanilir ve DA tarafa aktarilir ve
kondansatore paralel bagli direng Gzerinde harcanir.

« EQger DA tarafa aktarilan glctun kaynaga donmesi
Isteniyorsa dogrultucu olarak akimin iki yonde akmasina
Imkan veren bir devre secilmelidir. Bu ters paralel bagl
kontrolli/kontrolstiz dogrultucu kullanarak veya
gnze;htarlamall dogrultucu kullanarak mumkudn olur (Sekil
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Anahtarlam_a I\/Iodlu DA-AA Evirici

1-phase [0
+ | switgg— +
mode
Va :l: inverter Yo
- + -
fiter [0

(a)

Vo

Rectifier Inverter

0

3 4
Inverter Rectifier

Figure 8-3 Single-phase

{c) switch-mode inverter.

« Enduktif yOklU bir eviricinin dort ceyrek calismasi
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Anahtarlamali Modlu DC-AC Eviricinin Tek

* - —— —
+ +
T
Kd —_ 4 -‘) ZJS Dy
2 .
- o
A —
Va —° 1 ¥
+
Vd i T v
_2.._ —— A= DA _ AN
- ~ 1 - _ Figure 8-4 One-leg switch-
N mode Inverter.

* 0 noktasi hayali orta noktadir
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Kare Dalga Calisma

Va2

/
VAo 1.4

A 1.2
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Figure 8-9 Square-wave switching.

* Harmonikler temel bilesenin katlari olan
frekanslarda olusmaktadir.
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Faz Kaydirmali Cikis KontrolQ

VAN
Vi
0 L 6 = wt
—af— —180°—+]
|
UBN |
|
|
Va
0 J 0 = wt
B
1.0 ‘e (180 — )°
Fundamental |‘—"ll
08 +
< I i
0.6 SN ! Vg
Total harmonic >~ —ob— : '
N distortion N 0 0= wt
0.4 \_/ _ ___\\\\\ |——ﬁ-—| |
0.2k 5th \3rd <~ PR ‘_E
7th ’Y\-s/\‘w/—\ « {180 = a)°
0 60 120 180 e
(c) o

(b)

Figure 8-17 Full-bridge, single-phase inverter control by voltage cancellation: (a) power
circuit; (b) waveforms; (c) normalized fundamental and harmonic voltage output and total
harmonic distortion as a function of a.

* Faz kaydirma yonteminde o acisinin kontrolu ile
cikis gerilimi kontrol edilebilir.
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Altt Adiml Evirici
(Six Step Inverter)

> Alti Adimhi Ug Fazh Gerilim Kaynakh Evirici

P »
Slﬁjl:} SJMI‘J} stﬁ} AC motor

a vk

Vo= h & < —e 1

C ®

sigJK} sﬁa[{[} SEQJK}L

N s

O

Fig. 1 Uc fazli gerilim kaynakl evirici

8-11



Altt Adiml Evirici
(Six Step Inverter)

> Gate sinyalleri, anahtarlama siralamasi ve faz notr gerilimleri

561 | 612 123 234 345 456
0 180° 360°

Von %%’ ,%é

0

Vo Z

0 60° 120° 180° 240° 300° 360°

Vdc.

Fig. 2 Alti adimli gerilim kaynakli eviricinin gate sinyalleri anahtarlama siralamasi, faz-n6tr gerilimleri
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Altt Adiml Evirici
(Six Step Inverter)

> Faz-faz (Hat) gerilimleri (V,,, Vo Vo) Ve faz-notr gerilimleri (V,,, Vons Ven)

+ Faz-nétr gerilimleri 561 612 | 123 | 234 | 345 | 456
Vab
= Vab = VaN = VbN 0 W % W %
= Vpe = Von - Ven Ve 7% 7)
Ny Y
= Vca = VcN = VaN
Vv
‘"ﬁ ¥
. . 0 . MNa
¢+ Faz-faz gerilimleri 213V
Van .&I—dcl—
= Van - 2/3VaN - 1/3VbN- 1/3VCN 0 |
v. v, 213V,
':> Vbn = '1/3VaN + 2/3VbN- 1/3VCN 0 | | .
Vm' 13V, 23V, |
':> VCI‘I - '1/3VaN - 1/3VbN + 2/3VCN D ] [
—
0 60° 120° 180°  240° 300° 360°

Fig. 4 Alti adimhi gerilim kaynakli eviricinin faz-notr ve faz-faz gerilimleri
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Alti Adimli Evirici
(Six Step Inverter)
» Faz-faz gerilimlerinin genligi (V,;,, Vicr Vea)

+ Temel frekans bileseni (V)

(Vap )1 (rms) = =— Ve = 0.78Vyc

\/57[2 T

+ Harmonik bilesenleri (V,,);,

: harmonik bilesenlerin genlikleri harmonik derecesi ile birlikte duser

0.78
(V,), (rms) = T V..

h=6nxl (n=1,2,3,...)
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Altt Adimli Evirici
(Six Step Inverter)

» Alti adimh gerilim kaynakli evirici karakteristigi

+ Faz-notr gerilimin dalga seklinde alti “adim” bulundugu icin “Alti Adimh Evirici”

olarak adlandirilir.

+ Ug ve liciin kati olan harmonikler faz-nétr ve faz-faz gerilimlerinde ve bunun

sonucu olarak da akimlarda bulunmaz.

+ Ug fazh eviricinin cikis gerilim seviyesi ancak DA gerilim seviyesi (V)

degistirilerek kontrol edilebilir.
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Anahtarlamali Modlu DC-AC Eviricinin Tek

Kolu
* S — —
+ +
Ya - TA-‘) ZJSDA+
2 iy
V4 —() O A—. s
+
= Ta- D,_ VAN
i - ‘ --_—-
N

* 0 noktasi hayali orta noktadir

Figure 8-4 One-leg switch-

mode inverter.

8-16



PWM ile Siniisoidal Cikisin Uretilmesi

Modulasyon Genligi:

‘7
ma — /lfontrol
‘/

licgen

Frekans ModUlasyonu: {nmmzm o}

f 1.2¢
R 1.0}

mf = — 08 l m, = 08, m;=15
L]

f1 oal

0.2
0.0 I X :Hxillltx 2 xTIIIfx
) 1 mg \ me\ ) 3mf \

(ms + 2) (2mp + 1) (3ms + 2)

Harmonics h of f; — =
(e)
Figure 8-5 Pulse-width modulation.
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- 1
Viontrol < Viiggen Ta—iletimde ve v, =—v,

- 1
Viontrol™> Viicgen | A+ ll6timde ve v, ==V,

 Evirici cikis gerilimi;

< . . _ Vk trol
4 kontrol — — licgen |9| n Vao = e o)
v

licgen

Vi oo Va
“2

 Evirici ¢gikis geriliminin temel biligeni ;

(‘}AO )1 =m, V_zd
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Anahtarlama Surecinin Detaylari

\ {}tri-— /\/ Utri P control
X 7 ZrN
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Figure 8-6 Sinusoidal PWM.

 Kontrol gerilimi anahtarlama surecinde sabit
kabul edilebilir (f,,>>f.,., 0ldugundan)

|

|

V

|
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DA-AA Evirici Cikis Gerilimindeki
Harmonikler

Table 8-1 Generalized Harmonics of v, for a Large m,.

ma
h 0.2

04 0.6 0.8 1.0
1 0.2 04 0.6 0.8 1.0
Fundamental
my 1.242 1.15 1.006 0.818 0.601
me* 2 0.016 0.061 0.131 0.220 0.318
m.* 4 0.018
2m, * 1 0.190 0.326 0.370 0.314 0.181
2m, + 3 0.024 0.071 0.139 0.212
2m; x5 0.013 0.033
3m, 0.335 0.123 0.083 0.171 0.113
3m,x 2 0.044 0.139 0.203 0.176 0.062
3m, + 4 0.012 0.047 0.104 0.157
3m;* 6 0.016 0.044
dm, * 1 0.163 0.157 0.008 0.105 0.068
dme = 3 0.012 0.070 0.132 0.115 0.009
dm, * 5 0.034 0.084 0.119
dm, = 7 0.017 0.050

Note: (V) ,/ %Vd [= (Vun ,,/%Vd] is tabulated as a function of m,,.
*Tasiyici sinyalin frekansi ve onun katlari olan
frekanslarda harmonik bilesenler gortalmektedir.
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Asiri modulasyon (modulasyon Ustu
calisma) nedeniyle olusan harmonikler

(vo)hl(-‘%’)
A::
1.0}
my, =25
05k me= 15
OIT’fTTTITT;x’r%

: - ich
1 3 5 7 9 11 13 /15 17 19 21 23 25 27 rarmon

(mp

Figure 8-7 Harmonics due to overmodulation; drawn for m, = 2.5 and m, = 15.

» Temel frekans bilesenin katlari olan frekanslarda
harmonik bilesenler olusmaktadir.
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Modulasyon oranina (genligine) bagl olarak
+.CIKIS geriliminin temel bileseni
%)

4 4

x
{=

1.278)F—————

10—

I
I
I
I
|
I
I
|
I
I
I
I
I

over-
modulation ™+ Sauare-wave

0
0 10 3.24 ) .
(for my = 15) Figure 8-8 Voltage control by varying m,.

- M,

» Dogrusal ve modulasyon Ustu ¢alisma bolgeleri
gorulmektedir ( m, arttirlmaya devam edildiginde PWM

sona erer ve cikis gerilimi kare dalga seklini alir)
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Yarim Kopru (Half Bridge) Evirici

- * \
; . T
T
Vo Z=C, y D,
2 A too
L +
Va T v

Figure 8-10 Half-bridge inverter.

« Kondansator orta noktayl meydana

getirmektedir.
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Bir Fazli Kopra Tipi (Full-Bridge) DA-AA
iy Evirici

Figure 8-11 Single-phase full-bridge inverter.

- |ki koldan olusmaktadir
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Vcontrol

Cikis Geriliminin PWM ile Uretilmesi

Utri
&/W
Og | IL t
1l
(RYR
(L 1
= M)
I
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A | Vsl
TOEFFRANN T IXT AN
r’” ""\“‘ v ‘id
ot \’kQ ,f >t
F'/ ) o |
\"\ ’4', - Va
W I 3 e e I R

{b)
Figure 8-12 PWM with bipolar voltage switching.

» Kesik cizgi ile istenilen cikis gerilimi ve temel
frekans bileseni gosteriimektedir.
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Analysis assuming Fictitious Filters

Switch-mode
inverter Filter i Load

l—"i’l-r,}:—ﬂ — —Dm—ll o
; 1 2 *

y . / | . o |
T ' 3

L Ll
1 S J

~
i
8

ot —e
~,
{
8

Figure 8-13 Inverter with “fictitious” filters.

« Klcuk kurgusal filireler anahtarlama frekansina
bagli ripillari yok eder.
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DA AKimi

Vo
T v, (filtered)
f— pr— pr— oy m - —
m ] 11N
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Figure 8-14 The dc-side current in a single-phase inverter with PWM
bipolar voltage switching.

» Iki YOnli (Bi-Polar) Gerilim Anahtarlamal
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Cikis Dalgasekilleri:
Tek kutuplu (Uni-
polar) Gerilim

Anahtarlamali m Hmu i

N
]
|
]
]
1
—s—

1
* Anahtarlama frekansi JH H

i
civarindaki harmonik LWHHDUMH

bilesenler yok
edilmistir. h
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Bir Fazli Evirici DA Akimi

iq

} ~1M N iy ~A0Y
/ \
N N \
N\ N\ \
\ ﬂ \\ N
0 111 1L | f\ . i
N \ ’
\ /’ N /
N\ y: \ y
AL y, ~ ”
~ N //
\\_.-'4\( ) ™ ——— -
-

Figure 8-16 The dc-side current in a single-phase inverter with
PWM unipolar voltage switching.

 Tek Yonlu (Uni-polar) gerilim anahtarlamali

8-29



Dogrusallastiriimis Bir Fazli Eviricinin
Matematiksel Modeli

 Eviricinin matematiksel modeli ¢ikartilirken ilk once
anahtarlarin durumlari tespit edilmelidir. Anahtarlarin
acik veya kapali olmasina gore sekillenen gerilimin L-C
filtreden gecirilmesiyle yuk gerilimi elde edilmektedir.

-

1 Usm>Uli¢cgen:; S; ve S; ON

5= <

L 0 Usm<Uli¢gen; S, ve S; ON

u. =V, (2s 1)
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Dogrusallastiriimis Bir Fazli Eviricinin
Matematiksel Modeli

 Evirici ¢cikis geriliminin genligi sinus (kontrol) sinyalinin
genligi kontrol edilerek ayarlanabilir. Sints ve G¢gen
sinyallerinin tepe degerlerinin orani olarak tanimlanan

modulasyon indeksi:

U
n_ =

a (jr

licgen

sin

« S yerine zamana bagl olan gorev orani dc degiskeni

tanimlanabilir. | ~
1. (t

de(t) = U, (1) +1

21 U

licgen
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Dogrusallastiriimis Bir Fazli Eviricinin
Matematiksel Modeli

s yerine dc yazilirsa eviricinin zamana bagli modeli elde edilebilir:

.. ([
u, =V, -2;“( )

modulasyon kazanci olarak tanimlanabilir. Boylece evirici

=M -u_ (1)
licgen

Vda
Uiiggen

devresi kontrolli gerilim kaynagi olarak gdsterilebilir.

ﬂTI—Vda | L A mj\_ Vi T
I i

Burada M =
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Dogrusallastiriimis Bir Fazli Eviricinin
Matematiksel Modeli

« Sekilde gosterilen model icin asagidaki durum denklemler;

yazilabilir:
i | du i
U =Lﬂ+uo U, =— .[icdf — = —
dt C da C
ﬂ:“f—“o I.=1—1,
dt L
du, i1—1, .u,
= | =
dt C Ry
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Dogrusallastiriimis Bir Fazli Eviricinin
Matematiksel Modeli

du, i U
i C R, -C
d|i]| 0
dz‘uo_l

C R
alil_|
druﬂ_i

C

l

5in
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Dogrusallastiriimis Bir Fazli Eviricinin
Matematiksel Modeli

« Yukaridaki esitliklere laplace donlGsumuU uygulanarak
Sekildeki blok diyagram elde edilebilir:

licgen
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Bir Fazli Eviricinin Cikisindaki Salinimlar
(Ripple)

_ ) Induction-motor load
Single-phase UL =UL1 ¥ Uripple
inverter . F——————E Ny
— ripple Uripple
—_— _

7YY\

]
|
]
+ + : L | + L
Vg = Vo ) e,(2) f\) € = */EEO sin @yt Uripple ()

| ’

| |
|

/1

_________ -
(a) (c)
bl , vn1 _
Voi
! - i @1 L) 1,y =V
Jwili il =V
Yol '\) @ e, = V2 E, sin oyt -
0
- B I01
(b) {d)

Figure 8-18 Single-phase inverter: (a) circuit; (b) fundamental-frequency components;
(c) ripple frequency components; (d) fundamental-frequency phasor diagram.

 Temel frekansta analizi
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Kare Dalga ve PWM Calisma

Vo
Vo
y Vol
/’—‘~< [
i SN r
Y N,
Uripple = Yo = Vol

'\ 1/
c AR

V\/v\ VSNV IV

(a) (b)
Figure 8-19 Ripple in the inverter output: (a) square-wave switching; (b) PWM bipolar voltage switching.

« PWM yontemi ile ripple akim degeri oneml
miktarda azaltiimistir.
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Push-Pull Evirici

+ O
—e
Y

D
I%Y / 1 / T2 Figure 8-20 Push—pull inverter
- 1 l (single phase).

PR |

» Kare dalga calisma kullanilarak disuk
gerilimden yuksek gerilim elde edilir.
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Uc Fazli Eviriciler

+
I NS+
11
) —)
3
\+
- ]
O—e
S
+
3
\'
> -
Y
+
3
\.
=P
]
o)
+

Vg4 +1+o0 ™ Tr—t o9 >—eo—9
+
—f e TA_/ YAy Dy TB/ %S Dp_ TC—/ ZSDC—
- f\'; >—-—o >4 o——o
0A OB oC

Figure 8-21 Three-phase inverter.

« Uc evirici kolu vardir (kondansatér orta noktasi
hayalidir)
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Ug fazl
PWM Dalga
Sekillers

Viph 1b)
08
0.6 [ m
04
0.2
2 R I L i1ty
1 me N me\ 3m,
(m, ) (2m ) (3m, )
monics of f;
fc)

Figure 8-22 Three-phase PWM waveforms and harmonic spectrum.
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Uc Fazl Evirici Harmonikleri

- Table 8-2 Generalized Harmonics of v;, for a Large and Odd
m, That Is a Multiple of 3.

ma

h 0.2 0.4 0.6 0.8 1.0
I 0.122 0245 0367 049  0.612
m + 2 0.010 0.037 0.08 0135  0.195
m + 4 0.005  0.011
2m, % 1 0.116 0200 0227 0.192  0.111
2m, 5 0.008  0.020
3Im, % 2 0.027 0.085 0.124 0.108  0.038
3m, + 4 0.007 0.029 0064 0.09
4m, = 1 0.100  0.09 0.005 0.064  0.042
4m, + 5 0.021  0.051  0.073
4mp = T 0.010  0.030

Note: (V) ,/V, are tabulated as a function of m, where (V,,), are the rms
values of the harmonic voltages.
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\ Uc Fazli Evirici Cikist

Square-wave

NP ¥
I
|
|
B . oe12-— I
22 ' |

. Square—-wave
|Overmodulation

a

I

I

I

I

I

|

I

, |
Linear |
I

|

I

I

|

|

|

|

mq

324 Figure 8-23 Three-phase inverter;
(for m; = 15) Vir,(rms)/V, as a function of m,.

» Dogrusal ve modulasyon ustu calisma araliklari
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Uc Fazl Eviriciler-Kare Dalga Modu

iq
b g
+ - r. - .
1 A Tge| B Tc+
Vg _‘-.
Th- Ds- Dg_
Ll l Tl ] Tof
]
A B

VAN

N

{a)
+ Tes

TC_ wyt

A
Yy
0

1.0l
0.8
0.6 0 ~ P
04 9
0.2 N o
.0 | T A T . o 1 Y ¥ harmonics
1 3 s 7 9 11 13 offy (b)
(e)

e W1t

1.2
N
4 Vy \< ) /

Figure 8-24 Square-wave inverter (three phase).

 Harmonikler temel frekans bilesenin katlari
frekanslarda olusmaktadir.
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Three-Phase Inverter: Fundamental
Frequency

iq ia
—~ — —_————
0 P — ~.
+ A s R=0 \\
Three-phase / \\

v, three-leg [——OB // \

T inverter —""iB / ea( \\

- O  ———— 1% ’ ——— S |
N - |
\

n
ic / (Load neutral)/' Van,
\ ,/ /
\\ / // ¢ Ea
AN d | HeorL)lay

~ — ——~1oad Al
(a) (b)

Figure 8-25 Three-phase inverter: (@) circuit diagram; (b) phasor diagram (fundamental
frequency).

 Temel frekansta analiz fazorler kullanilarak
yapilabilir.
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Kare Dalga ve PWM Calisma

ir iiiiii

Q

(a) (b)
Figure 8-26 Phase-to-load-neutral variables of a three-phase inverter: (a) square wave; (b) PWM.

« PWM calisma ¢cok daha kuguUk ripil akimlarina
neden olur.

S H \W
iripple, A _1_
AN NN &Q%AVL\AQAVAVMVAVA@VAVA_
/ vV UV VvV Y \/
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Uc Fazli Eviricilerde DA Akimi

MU T e T TR
oL | [ em

Figure 8-27 Input dc current in a three-phase inverter.

« Akim DA bilesen ve anahtarlama frekansina
bagli harmonikler icerir.
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Kare Dalga Calisma

UAn;

Devices
conducting: Da+ Tas Dy Ta_

Figure 8-28 Square-wave inverter: phase A waveforms.

* iletimdeki elemanlar gorulmektedir
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PWM Calisma

(a) —-I V-'z m
T .

—

¢ =30

P

CN
<o | 7 T T ’
() ic I I
11
| \I 1] |
(T4-, Tg_, D¢_) conducting (Ta4+ T4, De,) conducting

Figure 8-29 PWM inverter waveforms: load power factor angle = 30° (lag).

* iletimdeki elemanlar gorulmektedir
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Short-Circuit States in PWM Operation

id = 0 g = 0
— —_—
P | 1
ia |
| L /
i
Va == | M : Load Va a:
| | i
I
_ oo
‘ 1 J —

(a)
Figure 8-30 Short-circuit states in a three-phase PWM inverter.

e Ust gruptaki veya alt gruptaki anahtarlar ayni
anda iletime gecerse yuk uclari kisa devre olur
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Ol Zamanin
Etkisi

* Dogrusalligin
bozulmasina neden
olur

(b)<
0 el
veont 1A - (ideal)
(0
! T,
L veont A+
—_— |
l

0

| vcontTA\_ ta
(c) !

o {

o
Loss
o VAN Ideal Actual
ig >0 [ T, ,_{
(d)
Gain
VAN
Ideal Actual
(l'A < 0)
(e)

Figure 8-31 Effect of blanking time ¢,.
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Ol Zamanin Etkisi

No blanking time
v, (independent of i)

3= Ucontrol

fa) (6)
Figure 8-32 Effect of ¢, on ¥,, where AV, is defined as a voltage drop if positive.

« Akim yOn degistirdiginde gerilim sicrar
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Ol Zamanin Etkisi

Figure 8-33 Effect of ¢, on the sinusoidal output.

 Cikis gerilimine etkisi
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Eviricilerde Diger Anahtarlama
Yontemleri

Kare Dalga Anahtarlama

Programlanmigs Harmonik Yok Etme Yontemi
Akim Kontrolli Modulasyon

a) Tolerans Bant (Histerezis Bant) KontrolQ
b) Sabit Frekans Kontroli
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Programlanmis Harmonik Yok Etme Yontemi
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Figure 8-34 Programmed harmonic elimination of fifth and seventh harmonics.
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Tolerans Bant (Histerzis Bant) Kontrolu
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Figure 8-35 Tolerance band current control.

« Anahtarlama frekansi degiskendir
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Sabit Frekansli Calisma
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Figure 8-36 Fixed-frequency current control.

 dg analizi kullanilarak daha iyi kontrol
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Evirici Modundan Dogrultucu Moduna Gecis
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Figure 8-37 Operation modes: (a) circuit; (b) inverter mode; (c) rectifier mode;
(d) constant 1.

» Temel frekans bileseni temel alinarak analiz
yapilabilir
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DA-AA Eviricilerin Ozeti

I
. m, | Vo, = kimg) Vy
— o - 1
Ucontrol {}tri | kima) | (rms, line-line)
I |
L _

form, s 1.0 k(my) = 0707 m, 1-phase
= 0.612m, 3-phase

{a)

Vo, =k Va

V> Inverter (rms, line-to-line)

(b}

Figure 8-38 Summary of inverter output voltages: (a) PWM operation
(m, = 1); (b) square-wave operation.

* Blok diyagram olarak fonksiyonel gosterimi
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