Lecture 06: Power (continued)

Vijay Singh”*

February 5, 2003

Abstract

Continuation of the discussion on power in R-L-C circuits.
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IFigure 1: The circuit for the example.
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e Load L; (8 kW al pF ol 0.8) leading

e Load Lz (20 kVA at pF of 0.6) lagging

e [y and Ly are in parallel with each other and the voliage across them is 250£(0) (rms).

Find the power [actor (pF) of the total load.

1. For load Lq:

51 =P + jth

0 = cos 1(0.8) = 36.87°

P 8 kW
| = = — 10 kVA
1 coslhy, 0.8

(1] = 6 kKVAR
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Figure 2: Complex power diagram for load L.

2. Similarly for load La:

S2=P+ jQJ=
Sa| = 20 kVA
0y = cos~1{0.6)
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Figure J: Complex Power diagram for load L.

|Po| = |S2| cosfla = 20(D.6) = 12 kW
|Q2] = 20sin 0, = 16kVAR

3. Complex Power:

S, = 8000 — 6000
Sy = 12000 + 16000

Therelore, lotal power is

S = 8, + Sy = (20000 + j10000) VA

Bul,
S =V.I

Therelore,

7+ _ 20000+ 10000

- — 80 + j40 A
g 250/ (0) R
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I, = 80 — j40 = 89/(—26.57°)
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FFigure 4: Ilustration for #y.

Thus, 4 = 26.57°.

Power [actor ol the combined load is
cos(0y — ;) = cos(26.577)

lagging.

pl7 = (0.8944 lagging
that is, curreni lags Lhe vollage.

S

= Apparent Power
= [(20000 4+ 710000)| = 22.36 kVA

Magnitude ol current supplied is

|80 — ;40| = 89.89 A

. Average power lost in the line is:

I7R = (89.89)%(0.05) = 404 wails

Thus the power company must supply a real power of 20000 + 404 = 20404 waills ol which

only 20000 W is uselul.
Also it must supply an apparent power ol (22360 + ...... ] VA.

. Il we pul a capacitor in parallel to the lwo loads such thai the power in Lthe capacilor is

—10 kVAR, then the nel power [actor will be 1.
We wani ¢ = —10000 VAL.
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