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Agenda

e Y-A Circuit
e Power Calculations in a Balanced Y Load
 Power Calculations in a Balanced A Load



Y-A Circuit
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Single-phase equivalent circuit



Y-A Circult

A
. . A
Phase currents: Lig = Ip20° Ir

/ N\
| / \
Ipc = Ipz —120° /Q> @ o
/ \
/ \

ICA —_— I@L + 1200

—_—

Line currents: tec I
I, = V3Izz —30°

|
—~/ Z TC

I,g = V3Iz2 — 150°

I.c = V3Izz +90°

Ankara University Electrical and Electronics Eng. Dept. EEE201



Power Calculations in a Balanced Y Load

Average power in terms of the phase voltage and current:

Vo = Vanl = Vpnl = [Venl
Iy = Hgal = Ipgl = [l
Op = Opa —0in = O0yp —0ip = O, — Oic
Py, = Pg = P = Py = Vyly cos Oy



Power Calculations in a Balanced Y Load

Total average power:
PT — 3P@ = BV@IQ COS H@

Total average power in terms of the line voltage and current:

PT — \/§VL1L COS 6@



Power Calculations in a Balanced Y Load

Reactive power:
Q¢ = Vgl sin Oy
Qr = 3Qgy = V3V, I, sin B
Complex power:
So = Py +jQg = Vyly

Sy =3Sy = V3V, 1,26,



Power Calculations in a Balanced A Load

Average power in terms of the phase voltage and current:

Vo = |VAB — VBC| = |VCA|

Iy = Iyl = Ipc|l = Iyl

Op = Opap — 0iap = Oupc — Oipc = Ovca — OBica

PA = PB = PC = P@ = V@I@ COSH@



Power Calculations in a Balanced A Load

Total average power:
PT — 3P@ = BV@IQ COS H@

Total average power in terms of the line voltage and current:

PT — \/§VL1L COS 6@



Power Calculations in a Balanced A Load

Reactive power:
Q¢ = Vgl sin Oy
Qr = 3Q¢ = 3Vylgsin Oy
Complex power:

S@ — P@ +jQ¢ — V(Z)I;)

Sy = 3Sy = V3V,1,26,
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