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Important Important

3¢ models Single phase Equivalence

“Wye” “Wye” Assumption 1 (Balanced)
« Same phase-neutral voltage
b « Same phase current

Line voltage / line current

Vi = [Vas| = V3|V
same IL — ‘Tun|

Three-phase power

gg(‘a = 33‘—,

Assumption 2 (Positive sequence)
» Phase b lags phase a by 120°
* Phase c leads phase a by 120°

V. =V£0 T. =140 Im Three-phase circuit (Y-Y)

an — v a T Tl R e e m e e e e e e e e e e e — — — — — — — — —— —— —— — — —————
Vin = V£L(0, —120°) T = T£L(0; — 120°) a sa;e Phase-neutral quantities
V. = © I = . ° Re — - — ‘Vrm| = |Vab|/\/§ = VL/\/g
Vi = VA0, +120°) T. = T£(0; + 120°) v 2l

Implications + Zero _neutral current n an| = AL

(Assumption 1)  * Identical load per phase Per-phase equivalent OEe—phaEe power

+ Total power = 3x power per phase (one of three shown) Sg = Ssp/3 .
4

) Important
Wye-Delta Equivalence

222A three-phase load of 15 kVA at 0.8 PF leading is connected in
; parallel with a three-phase 72 kW load at 0.8 PF lagging. The
line-to-line voltage is 2000 V.

i ine current and the PF of the combined total load. Inside (Different) Inside (Different)
a) Find the tis N ¢ com 5 : * Magnitudes. Phase * Magnitudes. Phase
b) Find the total kVAR needed to bring the PF to unity. voltage, phase current voltage, phase current
+ Impedances. + Impedances.

Outside (Same)

« Magnitudes. Line voltage (aka line-to-line voltage), line current

« Phasors. Phase-to-phase voltage, phase-to-neutral voltage,
phase-to-phase voltage, phase-to-neutral voltage

« Power. Power factor, complex power, PF angle, P, Q.
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Important
Wye-Delta equivalence Warm-up
b a b What is the equivalent per-phase Wye impedance?
a Power
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Warm-up

A 345 kV three-phase line supplies 750 MVA at 0.8 PF lagging
to a three-phase load which is delta connected.

a) Find the complex impedance per phase. ‘equivalent Delta current”

b) Find the magnitudes of the line Md A three-phase wye-connected load draws 100 kW at a PF of 0.80 lagging from a 240 V (linc-linc) three-
¢) Compute real and reactive power per phase.

phase system. Three capacitors are delta-connected across the load. The total kKVAR of the capacitors is 35

d) Compute the total compl e LVAR:
9 C complex power.
1 1. Find the line current before and after the capacitors are added.
= Draw and label the 3-phase circuit diagram 2. Find the new power factor.
2
—3> Draw and label the equivalent wye-wye diagram
=» Draw and label the equivalent 1-phase diagram
4
= Solve the 1-phase problem
5
= Convert back to wye-wye, then back to orig 3-phase

10

A three-phase, 100V (line-line) delta-connected generator delivers 625 VA at 0.8 PF leading to the following
two loads in parallel:

o A purely capacitive three-phase wye-connected load that consumes 875 VAR

o A balanced delta-connected three-phase impedance

Find the impedance of each of the legs of the delta-connected load.
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