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Overview

The main idea of a per unit system is to absorb large differences in absolute
values into base relationships. Thus, representations of elements in the
system with per unit values become more uniform. A per-unit system provides
units for power, voltage, current, impedance, and admittance. 

In the field of , a per-unit system is the expression of system quantities as
fractions of a defined base unit quantity. Calculations are simplified because
quantities expressed as. 

There are several reasons for using a per-unit system:• Similar apparatus
(generators, transformers, lines) will have similar per-unit impedances and. 

As an example of how per-unit is used, consider a three-phase power
transmission system that deals with powers of the order of 500 MW and uses a
nominal voltage of 138 kV. 

It can be shown that voltages, currents, and impedances in a per-unit system
will have the same values whether they are referred to primary or. 

Generally base values of power and voltage are chosen. The base power may
be the rating of a single piece of apparatus such as a motor or. 

The relationship between units in a per-unit system depends on whether the
system is or .Single-phaseAssuming that the independent base values are
power and voltage, we have: 
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Per Unit Example 

Step 2: Assign Base Values The next step is to
choose the base values for power and voltage.
The base power will be the same in for each
zone, but each zone will have a different base
voltage. The problem might tell you to use
specific values for base power

  

Per-Unit Quantities and Systems in Power
Systems

Per Unit Quantities & System In PSA calculation
of impedances, currents, voltages, and powers
are done in p.u values (scaled or normalized)
rather than using the physical values of
(Omega), A, KV, and KVA Per-unit value of any
quantity can be defined as [mbox{Quantity in
p.u} = dfrac{mbox{physical value of
quantity}}{mbox{base value of quantity}}]

  

ECE 3600 Notation and Per-Unit notes a Per-
Unit values

Base Values At least two base values must be
specified in order to find all the other base
values. Apparent power (or just power) is one of
the most common base values since it isn't
changed ...

  

Per Unit System 

To obtain the new normalized per unit
impedances, first we need to figure out the base
values (Sbase, Vbase, Zbase) in the power
system. Following steps will lead you through the
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process. Step 1: Assume a system base Assume
a system wide of 100MVA

  

SOURCE IMPEDANCE CALCULATION IN
POWER SYSTEMS

They are base voltage and base MVA. Base
Voltage (kV B): Often the supply voltage is used
as the base voltage. If the power company
delivery voltage is 13.2kV, the base voltage will
likely be 13.2kV unless otherwise noted. Voltages
are always line-line or

  

What is the Base-10 Number System? 

If you've ever counted from 0 to 9, then you've
used base-10 without even knowing what it is.
Simply put, base-10 is the way we assign place
value to numerals. It is sometimes called the
decimal system because a digit's ...

  

Per-Unit Quantities In Power System Analysis 

Power System Analysis Hermann W. Dommel
March 2007 Actual Quantities The University of
British Columbia the per-unit values with the
"base voltage" of each node (230 /?3 kV for
nodes 1, 2 and 500 /?3 kV for nodes 3, 4): º or pu
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CHAPTER 1 REPRESENTATION OF POWER SYSTE
MS

power rating in MVA. Hence, in practice, the base
values are chosen for complex power (MVA) and
line voltage (KV). The chosen base MVA is the
same for all the parts of the system. However,
the base voltage is chosen with reference to a
particular section of

  

Base Changing Percent Impedance and Per
Unit Impedance

For example: 150 amps expressed in the per unit
system with a base value of 200 amps is a per
unit current of 0.75: Ipu = I/Ib Ipu = 150A/200A
Ipu = 0.75 Similarly, it's not too much work to
base change a per unit value to a new base by
multiplying the old per

  

ECE 3600 Notation and Per-Unit notes a Per-
Unit values

Base Values At least two base values must be
specified in order to find all the other base
values. Apparent power (or just power) is one of
the most common base values since it isn't
changed by transformers-- it's the same across
the entire system. If the power

  

Attempt to Explain the Per-Unit Method of
Power System Analysis

othe Per-Unit system allows you to choose two
(2) of them for "ase" or reference values oThe
other two (2) "ase" values are calculated using
Ohm's and Watt's laws oFor power system
analysis... S Base and V Base are always
"chosen" o S Base = xx.x MVA, V
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Per-Unit Quantities In Power System Analysis 

oTo obtain actual voltages from per-unit values,
multiply the per-unit values with the "base
voltage" of each node (230 /?3 kV for nodes 1, 2
and 500 /?3 kV for nodes 3, 4):

  

What is a Per Unit System? 

For the analysis of electrical machines or
electrical machine system, different values are
required, thus, per unit system provides the
value for voltage, current, power, impendence,
and admittance. The Per Unit System also makes
the calculation easier ...

  

3.7: Introduction To Per-Unit Systems 

First, it is necessary to establish a uniform base
an per-unit value for each of the system
components. Somewhat arbitrarily, we choose as
the base segment the transmission line. ...

  

Per Unit System 

Introduction (contd...) Hence, All the Voltage,
Power, Current and Impedance ratings of the
components are expressed as a percentage or
per unit of the base value Per unit value of any
quantity is defined as the ratio of actual value to
the chosen base value in
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Per Unit System Calculation Method in
Power System

Base Values: In the PU system, you choose a set
of base values for voltage (Vbase) and apparent
power (Sbase). These values are typically
selected to match the nominal values of a
specific component, such as a generator or a
transformer.

  

Per-Unit System of Units 

base value in p.u. = quantity expressed in SI
units base value. Generally the following two
base values are chosen: The base power =
nominal power of the equipment. The base
voltage = ...

  

ELEC0014 

the same base power S B is taken at all voltage
levels. Usual value in transmission systems: 100
MVA the same base time t B is taken everywhere
(not used in steady state) at each voltage level,
the base voltage is chosen in relation with the
nominal voltage of

  

Per Unit System - Practice Problem Solved
For Easy Understanding

Let's understand the concept of per unit system
by solving an example. In the one-line diagram
below, the impedance of various components in
a power system, typically derived from their
nameplates, are presented. The task now is ...
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Per Unit 

Base Values: The reference quantities, such as
voltage, current, and power, used to define the
per unit system and normalize measurements
across a power system. Power Flow Analysis : A
method used to determine the flow of electrical
power in a network, typically using per unit
values to simplify calculations.

  

Per Unit System in Power System , Per Unit
System in ...

For a power system, practical choice of base
values are: or In a three-phase system rather
than obtaining the per unit values using per
phase base quantities, the per unit system in
power system values can be obtained directly by
using three-phase base B B  

  

Per Unit System Examples 

For each system parameter, per-unit value is
equal to the actual value divided by a base
value: Epu = E / Ebase. Ipu = I / Ibase. Zpu = Z /
Zbase. Select rated values as base values,
usually ...

  

Per-unit System 

Formulas For each system parameter, per-unit
value is equal to the actual value divided by a
base value: E pu = E / E base I pu = I / I base Z
pu = Z / Z base Select rated values as base
values, usually rated power in MVA and rated
phase voltage in kV: S base = S rated = Ö3E line
I ...
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Per-Unit And Base Impedance Calculation 

The following calculators compute various base
and per unit quantities commonly used in the per
unit system of analysis by power system
engineers. Calculator-1 Known variables: Base
Three Phase Power, Base Line-to-Line Voltage
Base Impedance Per-Unit  

  

Introduction to Per Unit System,
Definitions, Applications & Units

base KVLN=120/?3=69kv in cae of real line to
line volts of 108KV in balance THREE PHASE
system line to neutral volts will be 108/?3=62.3x
so per unit volts will be 108/120=62.3/69.2=0.90
So in the three-phase system for per unit values,
final expression will be

  

Steady-State Power System Security
Analysis with PowerWorld Simulator

o Per unit values are used in power systems to
avoid worrying about various voltage level
transitions created by o Define a "Power Base"
(SBase ) for the entire system - Transmission
system SBase = 100 MVA o The "Voltage Base"
(VBase) for each part of  

  

Per-Unit System of Units 

The per-unit system is widely used in the power
system industry to express values of voltages,
currents, powers, and impedances of various
power equipment. It is typically used for
transformers and AC machines. For a given
quantity (voltage, current, power  
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Per-unit system for power system analysis 

For instance, if the base voltage and base power
values for a certain power system are selected to
be 100 V and 1,000 W, then a voltage of 120 V
passing through the system would be 1.2 p.u. as
per the following formula: If 20 A current is
flowing the same we  
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