What is a per unit system?
Fundamental to any power
describe voltages;currents,and impeda
system. Let's begin with why use per unit sy!

Why do we use per unit systems?

Let's begin with why use per unit systems. 1. Transformers and per unit j}g e
a power system network. Imagme a 3-phase system with a generator , '

impedance of the transformer referred

What metric is used in power system analysis?
AnintroductionFundamental to any power system analysis is the know-how of p r unit systems. This metric is
widely used to describe voltages,currents,and impedances in a power system. This article,supplemented by
an example,will explain step by step how to calculate these parameters for any component anywhere int e
power system. Let's begin w

What are the base voltages of a power system?

These base voltages are: The impedances of G1 and T1 are specified in per-unit on a base of 13.8 kV and
100 MVA, which is the same as the system base in Region 1. Therefore, the per-unit resistances and
reactances of these components on the system base are unchanged: There is a transmission line in Region 2
of the power system.

Why is a per unit system a Sy calculation?

sy calculation. This is because the per unit value remains the samewhether you are on the primary side or
the secondary side o t e equipment 2. The factorThe second factor in choosing per unit systems is the
avoidance of factor in t

What are the basic concepts in power system analysis?

Summary Remarks This chapter has introduced the readers to the basic concepts in power system
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analysis,namely modeling issues,power flow studies,and dynamic stability analysis. The concepts have been
illustrated on simple power system representations.

Fault calculations pertain to the determination of
current and voltages with their relative phase angles
at various points in the power system network;
following the occurrence of an abnormal condition
such as a fault or open circuit. This chapter focuses
on the per& #x2010;unit concept and will focus on
the application of fault studies to determine
adequate relay settings. In the ???

4.2 Per-Unit System 98 4.3 One-Line Diagram 102
4.4 Impedance and Reactance Diagrams 103 4.5
Symmetrical Fault Analysis 107 4.6 Symmetrical
Components 146 4.7 Unsymmetrical Fault Analysis
168 4.8 Grounding (Earthing) 198 Exercises 215 5.
Overcurrent Protection 221 5.1 Introduction 221 5.2
Time-current Characteristics 221 5.3 Current Setting
225

This document discusses power systems and the
per unit system. It covers topics like one-line
diagrams, representing balanced three-phase
systems as single-phase equivalents, impedance
representation, typical grids, the introduction and
calculations of the per unit system, conversion
procedures for single and three-phase systems,
changing MVA bases, load representation, ???
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The ratio between the real value of any element in
the electrical system with the reference value of the
same element having the same unit like the real or
actual value has is called per unit system is unitless
since both terms in the ratio are the same. This
system is used to make calculation easy for different
parameters like voltage power current.

per-unit impedances (3 ) reflected to the primary
reflected to the secondary this is the fundamental
"magic" of Per-Unit the Per-Unit impedances are
independent of winding voltage! ???this allows
modeling of complex power systems with multiple
voltage levels as a ???

An interconnected power system typically consists
of many different voltage levels given a system
containing several transformers and/or rotating
machines. The per-unit system simplifies the
analysis of complex power systems by choosing a
common set of base parameters in terms of which,
all systems quantities are defined. The different
voltage levels disappear ???
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This is called the per unit system . In a per unit
system each system variable or quantity is
normalized with respect to its own base value. The
units of these normalized values are per unit
(abbreviated as pu) and not Volt, Ampere or Ohm.
The base quantities chosen are: VA base ( P base):

This is the three-phase apparent power
(Volt-Ampere

Per Unit System(1).pdf - Free download as PDF File
(.pdf), Text File (.txt) or read online for free. This
document discusses power system analysis and
design concepts including percentage resistance
and reactance, per unit systems, selection of bases,
per unit impedance, change of bases, and includes
5 illustrations of applying these concepts to example
power systems.

Section 1.1 Per Unit System Most power systems
calculations are done with the values of voltage,
current, impedance, and power normalized to a
common power and voltage base. Using this
technique reduces the complexity of the circuit

calculations when transformers are involved. The
voltage bases selected for the normalized
calculation are
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01 WHY USE PER UNIT SYSTEMS Peguru
Fundamental to any power system analysis is the
know-how of per unit systems. This metric is widely
used to describe voltages, currents, and
impedances in a power system. This book,
supplemented by plenty of examples, will explain

how to calculate these parameters for any
component anywhere in the power

il

The load's per-unit impedance is c) The current
flowing in this per-unit power system is The per-unit
equivalent circuit, 10 30 5.76 1.736 30 Z load pu pu,
10 0.569 30.6 0.0087 0.026 1.736 30 pu pu tot pu V
Ipu Zj

The per-unit system allows electrical quantities to be
T | expressed relative to selected base values.
Quantities are expressed as a ratio of their actual
value to a base value. It is common to select voltage
and apparent power as the base quantities. Base
values for current and impedance can then be
calculated from the voltage and power bases.
Per-unit values allow simplified analysis ???
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4 Per-Unit System Power engineers use the per-unit

system to simplify calculations on networks with
transformers. (All large power networks have

l @ Q transformers.) The per unit system allows you to

eliminate ideal transformers from your analysis by
System Layout

establishing "base" voltage, current, power and
impedance values on the network. For a given

The Per Unit System also makes the calculation
easier as all the values are taken in the same unit.
The per-unit system is mainly used in the circuit
where variation in voltage occurs. Contents:
Definition: The per-unit value of any quantity is
defined as the ratio of actual value in any unit to the
base or reference value in the same unit.

The document discusses solving power systems

" o engineering problems using the per unit system
™ *“ . through four steps: 1) assuming a system base, 2)
L . identifying the voltage base, 3) calculating the base

impedance, and 4) calculating the per unit
impedance. It provides an example problem walking
through each step to demonstrate how to convert
typical system values into their per ???
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UNIT I: PER UNIT REPRESENTATION OF
POWER SYSTEMS: The one-line diagram,
impedance and reactance diagrams, per unit
guantities, changing the base of per unit quantities,
advantages of per unit system. POWER SYSTEM
NETWORK MATRICES: Bus Incidence Matrix,
Y?7?7?bus formation by Direct andSingular
Transformation Methods, Numerical Problems.
UNIT II:

[
l

UNIT ??? 1l SHORT CIRCUIT ANALYSIS Per-Unit
System of Representation. Per-Unit Equivalent
Reactance Network of a Three Phase Power
System, Numerical Problems. Symmetrical Fault
Analysis: Short Circuit Current and MVA
Calculations, Fault Levels, Application of Series
Reactors, Numerical Problems.

?7?7? per-unit calculation is more convenient to use
=] when the solution requires a digital computer 3/4

power system components, i.e., generators,
transformers, transmission lines, etc. are modeled
with per unit impedances in the different power

==

system applications like loadflow, short circuit,
power system stability, electromagnetic transients,
i etc. 22
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When working in the per-unit system, such as
calculating the per unit current (Ipu), the square root
of three is not used even for three-phase systems.
However, when working with actual units, such as
calculating the base current in amps like in step 9 of
this article, the square root of three is used just as
you normally would for three-phase

The various components of a power system like
Alternators, Transformers, Induction Motors etc.,
have their voltage, power, Per unit value of any
quantity is defined as the ratio of actual value to the
chosen base value in the same unit. Prof. M
Venkateswara Rao, Dept. of EEE, INTUA College
of Engineering, Kalikiri, Chittoor District, A P

There are mainly two advantages of using the Per
Unit System. The parameters of the rotating
electrical machines and the transformer lie roughly
in the same range of numerical values, irrespective
of their ratings if expressed in a per-unit system of
ratings.
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- Power Conversion
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Advantages of Per Unit System; Definition: The
per-unit value of any quantity is defined as the ratio
of actual value in any unit to the base or reference
value in the same unit. Any quantity is converted
into per unit quantity by dividing the numeral value
by the chosen base value of the same dimension.
The per-unit value is dimensionless.

phase per unit quantities using the 3phase system
base. 2) Convert all actual resistance, inductive and
capacitive reactance values to per unit using the
Zbase for each particular part of the power system
where each r, x etc. is located. 3) Carry out all
calculations in per unit, solving for the per unit bus
voltage magnitudes and

Topic 1: Basics of Power Systems A.H.
Mohsenian???Rad (U of T) Networking and
Distributed Systems 1 ECE 5332: Communications
and Control for Smart Spring 2012. Power Systems
Dr. Hamed Mohsenian-Rad Communications and
Control in Smart Grid Texas Tech University 2 ???
Step 3: In per???unit, |V i | is very close to 1.0 (0.95
to 1.05).
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Per-Unit System In the per-unit system, the
voltages, currents, powers, impedances, and other

- ] electrical quantities are expressed on a per-unit

basis by the equation: It is customary to select two

base quantities to define a given per-unit system.
The ones usually selected are voltage and power.
Quantity per unit = Actual value Base value of

Economic Operation of Power System: Distribution
offload between units within a plant, Transmission
losses as function of plant generation, Calculation of
loss coefficients, Distribution Copper has high
current density i.e., the current carrying capacity of

‘\ copper per unit of X-sectional area is quite large.
‘4 This leads to two advantages

Document Description: Supply System & Per Unit
System for Electrical Engineering (EE) 2024 is part
of Power Systems preparation. The notes and
questions for Supply System & Per Unit System
have been prepared according to the Electrical

il

Engineering (EE) exam syllabus. Information about
Supply System & Per Unit System covers topics like
Introduction to Power ???
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= The Per Unit System - Free download as PDF File
(.pdf), Text File (.txt) or read online for free. The

document discusses the per unit system used in

[

i
e
[

power system analysis. The per unit system allows
power systems with different voltage levels to be

- analyzed by expressing all quantities as a fraction of
E_‘% ':_ chosen base values. This simplifies calculations by
LL% & removing the different voltage ???
=
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