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Voltage Regulation

2, 2,

2,

100no load full load

full load

V V
percent regulation

V
− −

−

−
= ×

Definition:

100
2

21 ×
−

=
V

VaV
regulationpercent

Practical Equation:

Fundamentals of Power Systems Lecture 5 2

Voltage Regulation
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Transformer Efficiency

1

2

P
P

powerinput
poweroutput

==η
Definition:

corecopperlosses

losses

PPP
P

PP
P

P
PP

++
=

+
=

−
=

2

2

2

2

1

1η

Practical Equation:

Per Unit Equation:

pueqpupucorepu

pu

RSPS

S

−−−−

−

++
= 2

22

2

cos

cos

φ

φ
η

Fundamentals of Power Systems Lecture 5 4

Example: Voltage regulation

See Book, Example 3-5, p. 119
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Per Unit System

From generation to the load centers, power 
systems have ratings and values that cover a 
large range

e.g., 100 MVA of generation to 5 kVA loads; 
765 kV transmission to 120 V utilization level

The per unit system of measurements simplifies 
the computation and analysis through a system
Various electrical quantities are normalized with 
respect to a specific base value

When working in a per unit system, it is important to 
specify the required base values
Electrical quantities such as voltage, current, power, 
and impedance are converted to per unit quantities
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Per Unit (pu) System
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Per Unit System – Y connections, 
Transmission lines
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Per Unit System – ∆ connection (less 
commonly used)
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Example

Find the pu impedances for the 
Transformer of Example 3-5, p. 119

a) For 15 kVA power base
b) For 30 kVA power base
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Example (primary side)
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Example (secondary side)
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Homework 3

See web site
http://www.eng.fsu.edu/~steurer/eel3216.html

Problems 3-1 through 3-4 and 3-6 through 3-8 in book.


