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Y Connected Generator with Delta Load

Configuration

m Voltage and current relationships

Example Problem
s Balanced load, ABC phase sequence
» Finding the currents and voltages
s Checking our results

m Simulation verification

Voltage and current measurements
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Y Connected Generator with Delta Connected Load
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Notes:
V,=E,| Thatisto say: I, = V3I,
Vca = Eca
Vab =EaB We’ll use KCL to check this shortly...

Vbc = EBcC
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Y Connected Generator with Delta Connected Load - Example

A [ [ - “
Ly, - *
R =60 X, =810
E,z = 150V £0° Vea / \Vub
3—P]'IEI.SE.,, 3—Wi]’ﬂ, Ic"l::' I:H'J
Y-connected generator X; =8Q
Phase sequence: ABC R =60
E~ = 150V 20 + -
“ ’ R=60 I X, =80
| L, ¢ MWy 000 b
b | Vv
v Ce - be +

EB'L_' = ]5(]\"..#_"33

a. Find the phase angles 6, and 6.
b. Find the current in each phase of the load.
c. Find the magnitude of the line currents.
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Y Connected Generator with Delta Connected Load - Example

A Y — 4
[.l(.' - *
R=610 X, =80
E;z = 150V £0° Vea / \Vab
3-phase, 3-wire, L, L
Y-connected generator X, =80
Phase sequence: ABC R=60Q
Eq = 150V L0, + -
“ ' R=60 L. X, =80
l L, °© AN 00 ]”
B Y I_" M =
r T‘\ Ce - be +

Ege = 150V 20,

¢ a. For an ABC sequence,
0, = —120° and 0; = +120°
Eca /P
\.,E,w V, = E,;. Therefore,
| A ¢ L
/v Var = Eup Vea = Ecy Vie = Egc
EBI'__
The phase currents are
’ [o= Yo _ 150VZ0° 150V £0°
ABC phase sequence bz, 60 +j80 100 £53.13°

described by the line voltages
= 15A L—-53.13°
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Y Connected Generator with Delta Connected Load - Example

a
A Y —

- +
I. a

R=60Q

Vc{r
.

X, = 8Q

Vah
A

R=60

Ep = 150V £0°

3-phase, 3-wire,
Y-connected generator
Phase sequence: ABC

X, =80

Eqy = 150V 204
R=60 L. Xx, =80

l Ly \AAJ
—
Y ST

]b

e - Ve +

Ege = 150V 20,

V,e 150V 2—120°
I, = = = = 15A L—173.13°
be T Z,. 10Q £53.13° £
V.. 150V 2+120°
L, = -2 = = 15A £66.87°

10 Q0 £53.13°

c. I} = ‘v/?_qu& = (1.73)(15 A) = 25.95 A. Therefore,
IA&I‘ == IBFJ == I(“_- = 25.95A

As a check, solving for line current 1Aa:

KCL at node a:

IAa + Ica = lab
Therefore, 1Aa = lab - Ica

IAa = 15 A<-53.13° - 15 A <66.87°

IAa = 25.98 A < -83.13°
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Y Connected Generator with Delta Connected Load - Simulation

A Y — 4
[.lr.' - *
R=60Q X, =80
E;p = 150V £0° Ve / \Vah
3-phase, 3-wire, L, L
Y-connected generator X; =80
Phase sequence: ABC R=60
Eqy = 150V £0, -
R=60 L.Xx, =80
- N
Ly, Wy ] b
Y /T

Iee - Ve +

Ege = 150V £ 0,

A
]
V1
T, 86.6Vrms
" J60Hz L1 L2
vi NY w2 321.22mH $21.22mH
ol : ’ ’
+ 51 &+
Lovrms ovrms
60Hz 60Hz 6 6
120° -120° .
c RS 5 |4 * Phase voltages in the Y are equal to
WATAY e .
60 21.22mH (line voltages)/SQRT(3)

e L=21.22mH for j8 Ohms (@ 60 Hz)



- Electrical Engineering Technc

Y Connected Generator with Delta Connected Load - Simulation

A

V1
86.6Vrms
60HZ L1 L2
N o = 21.22mH 21.22mH

V3 v2
G o ? >
R1 R2
SE.FIE\I';?S Bﬁﬁl‘i]:'-::lz:’ls 60 60
© R3 5 |3
60 21.22mH
~ Designi | | |
Transient e 212Vpk =150Vrms

250 (1.0027, 212.0371) (1.0082, 211.8269) (1.0140, 211.9687)

* Vab =150Vrms < 0 Deg, reference
* 5.5msec->119 Deg ~ 120 Deg

* Vcaleads by 120 Deg

* Vbclags by 120 Deg

150

50

(1.0014, 521.30

Voltage (V)
o

-50

-150

-250

1.000 1.002 1.004 1.006 1.008 1.010 1.012 1.014 1.016 1.018
Time (s)
FYEVE) VOV |7 Vie)Via)
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Y Connected Generator with Delta Connected Load - Simulation

A

V1
86.6Vrms
60Hz L1 L2
N o = 21.22mH 21.22mH

Design1
Transient * J|lca| =211.5/10=21.15Apk ~
500 |
11.0149, 366.5997) . 15 Arms
3001 (1.0080, 211.5146) * ||Aa| = 3666/10 = 3666Apk ~
= 25.95 Arms
E 100 |
S
= 9
=
-100-
3
-300
-500

1.000 1.002 1.004 1.006 1.008 1.010 1.012 1.014 1.016 1.018
Time (s)
PYEHVE)  IRI)T0 5 1(v1)10




