|CO77@EPTUAL TOOLS

By: Neil E. Cotter POWER ELECTRONICS
3-PHASE SYSTEMS -
Example 6
EX:
a A
O Zline O
i ZgA ZLA
B
Zline 0 Z1A
—
Iyg
ZgA ZLA
Ve
U Zline \J
c C

Vab =142L0° V. zga = 24 +j33 Q
Vper = 142/4-120°V ~ Zline = j28 L2
Vear=1424120°V ziao= 3 +j3 Q

Find the numerical value of the current, Ig.

[4

goln ¢ We Find IEB by Conve_r'h'mg the 4-5 cireuit

"t a Y-Y COn'Hf’Mr‘ﬂ":LOh, :Fi.ho\lhg the
current T4, and shifting the phase by
-120°.

To convert From 2, to 2y, (both for +the
generator and  load), we divide z by 3:
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%ﬂ\(: %ﬂé = ZL\-+.]3?>.S2_ = 8+:)\\_TZ.

3 3
'?"‘L\' = -Z-LA = 3+‘)3 S = \+3 Su
) 3

To find the Y- eguivalent voltage sourct
value, we consider the case of z's =0.

Vil

Nete: The AIAQrQM Sollow 8 :f:lrom Valb/ =-\€Ih —Vbzh:

a

From +the P%asar a\i.agmm, we have the
S—ol&owlng relationship between Va'b'
and Vot and Vo, -

Vq/b/ :-V/h —Vb/h

a

Vq/b/ = Va/n ~EL 30°
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Inverting the eﬁ’n for V,i,,' yields an
expression for Vq/y\ -

=V 1 s Oo
-V;’n a’b"{? 3
= 14240°V- \_ » ~-30°
3!
'V;"n = 82 £ —-30° vV

We how draw +the stna\e—‘:hqse eﬁuivq\en't

eireutt: j28- A
A7 Zline
R —
8-\-\“\.0. Zqy IqA
Va In =
B824-3p°V
n S N

Line eurrent DL aA s +he same in the

orlg tnal circuit and +he slnjle-/ahqse
ezuivalem& since [t is outside +he
9 enerator and load.

We how caleulate I,p-

IaA = Yah

Zoy ¥ Ziine ¥ By

= 824-30°%Vy

Brjlln+ j28 + l+) n

B2 L ~30°V
q + 340

1l
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Tog = B24=-20"V = 2 2-107.3°A
414 77.3° 0

Stnee Vs is phase- shifted by -120°
from V', we phase—shift L p by
-120° 4o obtaln IbB:
IbB = Iap -1 £-120°
= 22-107.3°A- 1 £-120°

" Ig = 2 2-227.3°A

5 /2 132.7°A

)

3
o5
%

I

or 4B =—L36 +jL47 A



