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12.5 Balanced Delta-Delta Connection

A balanced A-A system is one in which both the balanced source

and balanced load are A-connected.
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12.5 Balanced Delta-Delta Connection

A balanced A-connected load having an impedance 20 — j15 () is
connected to a A-connected, positive-sequence generator having

Vo = 330& V. Calculate the phase currents of the load and the line
currents.



12.5

Balanced Delta-Delta Connection

A balanced A-connected load having an impedance 20 — j15 () is
connected to a A-connected, positive-sequence generator having
Vap = 330& V. Calculate the phase currents of the load and the line

currents.

Solution:
The load impedance per phase is

Zy =20 — j15 = 25/-36.87°Q

Since V5 = V,,, the phase currents are
Vi 330/0°

I — —

AB T g 95/—36.87
Ipc = Lip/—120° = 13.2/—83.13° A
ICA - IAB{ +1200 = 13.2 156870 A

For a delta load, the line current always lags the corresponding phase
current by 30° and has a magnitude /3 times that of the phase current.
Hence, the line currents are

I, = LpV3/-30° = (13.2/36.87°)(V3/=30°)
=22.86/6.87° A
I, =1,/-120° = 22.86/—113.13° A
I.=1,/+120° = 22.86/126.87° A

= 13.2/36.87° A




12.5 Balanced Delta-Delta Connection

A positive-sequence, balanced A-connected source supplies a balanced
A-connected load. If the impedance per phase of the load is 18 + j12 ()
and I, = 9.609/35° A, find I, and V4.

Answer: 5.548 /65° A, 120/98.69° V.



12.5 Balanced Delta-Delta Connection

A positive-sequence, balanced A-connected source supplies a balanced

A-connected load. If the impedance per phase of the load is 18 + j12 ()
and I, = 9.609/35° A, find I, and V4.

Answer: 5.548 /65° A, 120/98.69° V.

I, =9.609235 I, =9.6092—85  I.=9.6092— 205

I, 9.6094(35 — 30)
g = \/—§430 = NG = 5.548465 Igc = 5.5484 — 55

Vag = LigZa = 5.548265 * (18 + j12) = —18.134 + j118.6

120 £98.7

Vge = 120 £ —21.3 Veg = 120 2 — 141.3

Io, = 5.5482 — 175



12.6 Balanced Delta-Wye Connection

A balanced A-Y system consists of a balanced A-connected source
feeding a balanced Y-connected load.

Vab - V;:r 005 Vb.f_‘ — Vp o 1200

Voo = V,/+120°

Iﬂ
a e
_Vab + Z}"Ia o ZYIEJ =0
ZY(I(: o I.L‘r) - vab - Vpﬂ
V;}E Vfﬂ +_ Vﬂb
Ia o Ib -
Zy Z]"’
Ib
I, —L,=0L(—1/—120° -
— Ia(l ot _JT) =1,V3/30° v, .
—_—

- V,/\V3/=30°

Ly

L,



12.6 Balanced Delta-Wye Connectio
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Connection Phase voltages/currents Line voltages/currents
Y-Y V. =V,/0° Vo = V3V,/30°
Vi = V,/—120° Vie = Vop/—120°
V., = V,/+120° V., =V,/+120°
Same as line currents 1,=V,/Zy
I,=1,/-120°
L =1,/+120°
Y-A Vo = V,/0° Var = Vag = V3V, /30°
V. = V,/—120° Vi = Vge =V, /—120°
V.. =V,/+120° Veo = Vea = Vo /+120°
Lip = Vas/Za I, = LipV3/=-30°
Igc = Vgc/Za I, =1,/—120°
Iy = Veu/Za I =1,/+120°
A-A Voo = V,/0° Same as phase voltages
Ve = V,/—120°
Veu = V,/+120°
Lig = Van/Zs I, = LizV3/-30°
Iy = V,./ZA I,=1,/-120°
Iy = V,,/Zs I =1/+120°
A-Y Voo = V,/0° Same as phase voltages

Vi = V,/—120°
V.= V,/+120°

Same as line currents

V,/—30°

I, =———
V3Zy

I,=1,/—120°

I =1/+120°



12.6 Balanced Delta-Wye Connection

A balanced Y-connected load with a phase impedance of 40 + ;25 () is
supplied by a balanced, positive sequence A-connected source with a line
voltage of 210 V. Calculate the phase currents. Use V_, as a reference.



12.6 Balanced Delta-Wye Connection

A balanced Y-connected load with a phase impedance of 40 + ;25 () is
supplied by a balanced, positive sequence A-connected source with a line
voltage of 210 V. Calculate the phase currents. Use V;, as a reference.

Solution:
The load impedance is

Z, =40 + j25 = 47.17/32° Q)

and the source voltage is
Vu = 210/0°V
When the A-connected source is transformed to a Y-connected source,
\ V“”ﬂ = 1212/-30°V
V3

The line currents are

v, 1212 —30°

I, = = =257/—62° A
Zy 47.12 /32°

I, =1,/—120° = 2.57/—178" A

I.=1,/120° = 2.57/58° A




12.6 Balanced Delta-Wye Connection
In a balanced A-Y circuit, V_, = 240/15° and Z, = (12 + j15) ().
Calculate the line currents.

Answer: 7.21 /—66.34° A, 7.21 /+173.66° A, 7.21 /53.66° A.




12.6 Balanced Delta-Wye Connection

In a balanced A-Y circuit, V_, = 240/15° and Z, = (12 + j15) ().
Calculate the line currents.

Answer: 7.21 /—66.34° A, 7.21 /+173.66° A, 7.21 /53.66° A.

Zn =3 % (12 4 j15) = 36 + j45 = 57.63251.34

o Vay _ 240215
48— 7, = 57.63251.34

Igc = 41652 — 156.34 Ioq = 4.1652 — 276.34

= 3.355 —j2.47 = 4.16542 — 36.34

I, =I5 — Igc = 41654 — 36.34 — 41652 — 156.34 = 7.212 — 6.34

I, = 7.212 — 126.34 I, = 4.1654 — 246.34
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