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Figure A.1 Elementary two-pole, three-phase generator.
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Figure A.4 Phasor
diagram of generated
voltages.
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Figure A.5 Three-phase connections: (a) Y connection and {b) A connection.

(b)

A or delta connection
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Figure A.6 Voltage phasor diagram for a Y-connected systemn. Figure A.7 Current phasor diagram for A connection.
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Uat) = '\/E Vims COS wt ia(t) = ’\/E Iis COS (et + 6)
V(1) = V2 Vims €08 (@1 — 120°) iy (£) = /2 L COS (0t + 6 — 120°)
V() = V2 Vims €08 (@ + 120°)  ic(t) = /2 Iyms c0S8 (w0t + 6 + 120°)

palt) = v,(1)i,(t) = Vigslimslcos (2wt + 6) + cos 0]
Polt) = vp()ip(t) = Vimslrms[cos wt + 6 — 240°) + cos 6]
pe(t) = ve(t)ic(t) = Vims Irms[cos (2wt + 6 + 240°) 4 cos 6]
Note that the average power of each phase is equal

<pa(t)> = <pp(t)> = <pc(t)> = Vimpsrms COS 0
The total instantaneous power for all three phases is

p(t) = pat) + po(t) + pe(t) = 3 Vine frms €08 @

Qp = Vimelrms sin 6 - 0 =30,
The voltamperes per phase (VA), and total three-phase voltamperes VA are
(VA)p = VimsImms = 12, Z,, (A.22)
VA = 3(VA), (A.23)
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Balanced three-phase circuits: single-line diagrams

P =3P, = 3V,I, cosf
Since Vi_) = +/3V,, Eq. A.26 becomes
P = \/3_’1’]_1113 cos g
Similarly,
0 = +/3Vi_11,siné
and |

VA = V3Vl
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Aron connection
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