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12.3 Balanced Wye-Wye Connection

A balanced Y-Y system is a three-phase system with a balanced
Y-connected source and a balanced Y-connected load.

Z,



12.3 ‘ Balanced Wye-Wye Connection
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12.3

Balanced Wye-Wye Connection
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12.3 Balanced Wye-Wye Connection
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12.3 Balanced Wye-Wye Connection
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12.3 Balanced Wye-Wye Connection

A Y-connected balanced three-phase generator with an impedance of
0.4 + j0.3 () per phase is connected to a Y-connected balanced load
with an impedance of 24 + ;19 () per phase. The line joining the gen-
erator and the load has an impedance of 0.6 + jO.7 {) per phase.

Assuming a positive sequence for the source voltages and that V,, =
120/30° V, find: (a) the line voltages, (b) the line currents.

Answer: (a) 207.8/60° V, 207.8/—60° V,207.8 /—180° V,
(b) 3.75/—8.66° A, 3.75/— 128.66° A, 3.75/111.34° A.




12.3 Balanced Wye-Wye Connection

A Y-connected balanced three-phase generator with an impedance of
0.4 + j0.3 () per phase is connected to a Y-connected balanced load
with an impedance of 24 + ;19 () per phase. The line joining the gen-
erator and the load has an impedance of 0.6 + jO.7 {) per phase.

Assuming a positive sequence for the source voltages and that V,, =
120{3'{)D V, find: (a) the line voltages, (b) the line currents.

Answer: (a) 207.8/60° V, 207.8/—60° V,207.8 /—180° V,
(b) 3.75/—8.66° A, 3.75/— 128.66° A, 3.75/111.34° A.

Vo = 120230 > V,,, = 1202 — 90 > V,,, = 1202150

Vap = Van — Vo = 120230 — 1202 — 90 = 207.8260
Vie = Vo284, — 120 = 207.82 — 60

Veg = V26, + 120 = 207.82180

Iy

I, = Van = 120250 = 3.752 — 8.66
C© Ze+Zr+Z, 04+j03+24+j19+06+0.7 '
__Vm ZeRe= = 3.752 — 128.66
Ze+Zr+2Z, 04+j03+24+j19+ 0.6+ 0.7
Vi 1204150
=3.752111.34

I — —
© Zs+ZIr+2Z,

0.4+ j0.3 + 24+ j19 + 0.6 + j0.7



12.4 Balanced Wye-Delta Connection

Va.q = Vpﬁ
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12.4 Balanced Wye-Delta Connection

A balanced abc-sequence Y-connected source with V,, = 100/10° V
is connected to a A-connected balanced load (8 + j4) () per phase. Cal-
culate the phase and line currents.



12.4 Balanced Wye-Delta Connection

A balanced abc-sequence Y-connected source with V,, = 100/10° V
is connected to a A-connected balanced load (8 + j4) () per phase. Cal-
culate the phase and line currents.

Bl METHOD 1 The load impedance is Bl METHOD 2 Alternatively, using single-phase analysis,
Z, =8 + j4 = 8944 /26.57° Q) V., 100 /10°
If the phase voltage V,, = 100/10°, then the line voltage is L= Z,/3 B 2.981/26.57°

Vau = VM\/§{3OO = '100\/5{10“ + 30° = Vyup

= 3354/—-16.57° A

or
Vag = 173.2/40° V
The phase currents are
Vi 1732/40°
Zy 8944/26.57°
Iy = Lip/—120° = 19.36/—-106.57° A
Ics = Lip/+120° = 19.36/133.43° A
The line currents are
I, = LizV3/-30° = V3(19.36)/13.43° — 30°
=33.53/-16.57° A

I, =1,/—120° = 33.53/—136.57° A
I.=1,/+120° = 33.53/103.43° A

Lig = = 19.36/13.43° A




12.4 Balanced Wye-Delta Connection

One line voltage of a balanced Y-connected source is V,p =
120/—20° V. If the source is connected to a A-connected load of

20/40° €1, find the phase and line currents. Assume the abc sequence.

Answer: 6/—60° A, 6/— 180° A, 6/60° A, 10.392/—90° A,
10.392/150° A, 10.392 /30° A.




12.4 Balanced Wye-Delta Connection

One line voltage of a balanced Y-connected source is V,p =
120/—20° V. If the source is connected to a A-connected load of

20{40" (), find the phase and line currents. Assume the abc sequence.

Answer: 6/—60°A,6/—180° A, 6 /60° A, 10.392/—90° A,
10.392 /150° A, 10.392 /30° A.

v = Yab £(6,,, — 30) 120£ =20 230 _ 1928, 50 =V =69.282 —170 - V.. = 69.282 — 290
- — f— — . —_ - — ] -— - — . —
an \/-§ ab \/§ bn cn
1 Van 69.282 — 50 110.392 I 10.3922 — 210 - | 10.392,330
« =73 20z40+3 bn en
Von — Vo  69.284 — 50 — 69.282 — 170
“« Z, 20240
Vin — Vo 69.282 — 170 — 69.282 — 290
be Z) 20240
V., =V 69.282 — 290 — 69.282 — 50
=0 9t _ = 62 — 300

1
@ Z\ 20240
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