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Power-Factor Correction

Description
Why
= Primarily current (affects size, reliability, cost, etc)

Example (use your calculator)

m Lagging power factor (inductive)

= Similar to Lab #6 coming up

PFC Panels

m Text and an internet search

In Class Problem

m Factory loading

= Similar to a couple of homework problems
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Power-Factor Correction - Description

m The design of any power transmission system is very sensitive
to the magnitude of the current in the lines as determined by
the applied loads.

m Increased currents result in increased power losses (by a
squared factor since P = I°R) in the transmission lines due to
the resistance of the lines.

m The process of introducing reactive elements to bring the power
factor closer to unity is called power-factor correction.

m  Since most loads are inductive, the process normally involves
introducing elements with capacitive terminal characteristics
having the sole purpose of improving the power factor.
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Power-Factor Correction — Why?
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Power-Factor Correction — Why?

TABLE 20.2

Penalties applied to loads based on the overall
power factor of the load.

F, Penalty

1-0.9 None
0.9-0.85 3%
0.85-08 10%
0.8-0.75 20%
0.75-0.7 30%
0.7-0.6 40%
0.6-0.5 50%
0.50.3 80%

0.3-0 90%

@) ReaE

Electric Rates Summary - Effective May 1, 2017
PSCNo. 19

Applicable to SC8

Reactive Charge per Month (rkvah) - All SC8 customers
will have a meter to measure the customer’s reactive kilovolt
ampere hours (rkvah). A customer is billed for the rkvah
used that exceeds one-fourth of the metered kwh used. The
difference between rkvah and one-fourth of the kwh used,
known as the billing rkvah, indicates a low power factor.
Power factor is the relationship between the energy actually
supplied to the customer's equipment and the energy being
effectively used by this equipment. Motors, magnetic
lighting ballasts, and other equipment requiring magnetic
fields to operate can adversely impact power factor.

https://www.rge.com/MediaLibrary/2/5/Content%20Manage
ment/RGE/SuppliersPartners/PDFs%20and%20Docs/RGE
%?20Electric%20Rate%20Summary.pdf
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AT .
W BCHydro power-Factor Correction —
Power smart

Power factor and your bill

Power factor refers to the ability of your electrical system to convert electric current into useful work such as heat,
light, and mechanical motion. To use electrical power efficiently your system should draw maostly real power,
measured in kilowatts (KWW), from our system. If yvour equipment draws too much reactive power, measured in
kilovolt-amperes-reactive (KVAR), it can't perform work as efficienthy and limits the capacity of our lines to deliver
real power and quality voltage to your facility.

A power factor surcharge is applied to yvour account when your power factor is below 30%._ It is used to recover the
cost of supplying reactive power to you, which isn't included in other charges.

Amount of the surcharge ~

If your average power factor for the billing period falls below 90%, your bill will be increased by the following
percentages, which are applied to the total of all other charges for the same period.

POWVER FACTOR SURCHARGE
100% but 90% or more Mone
90% but 88% or more 2%
88% but 85% or more 4%
85% but 80% or more 9%
80% but 75% or more 16%
T6% but 70% or more 24%
TO% but 65% or more 34%
B5% but 60% or more 44%
B60% but 556% or more BT%
B5% but 50% or more T2%

50% 80%

Why?

https://www.bchydro.com/ac
counts-billing/rates-energy-
use/electricity-rates/power-
factor.html
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Power-Factor Correction — Example (check the numbers)
Find: Is and the power triangle
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Power-Factor Correction — Example (check the numbers)
T Find: Is and the power triangle (for this

LT ? — —f‘ ' ] power-factor corrected circuit) where we
Mﬂ r \ " _J‘_ use C to cancel the effect of L)
% Approach:
- Find Z7, then Is
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Power-Factor Correction — PFC Panels

FIG. 20.30
Power-factor correction panel.
(Courtesy of Imsat Maritime, s.a.)
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Power-Factor Correction — In Class Problem
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Approach:

- (a) We know S1 = 20kW + jOVAR, find S2 and S3 using the
given Fp info and add to get St and the power triangle

- (b) Use S =V Is*to find Ic and hence Zc and finally C

- (c) Use S =V Is*to find Is for each case



