CHAPTER 2

LOAD FLOW STUDY

2.1 Introduction
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an electric power t - 2 ' from load flow
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numerous load flows for both normal and emergency operating conditions.

2.2 Load flow equations

Load flow equations are used a lot by both network planning

and operations people for a variety of purposes.
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Figure 2.1 2 ected current.
For each node in Ao o jected current’is given by the equation.
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where Yii is the sum of all admittances connected to the node i and Yik
is the negative of the admittance between node "i" and "k" which also

means Yik = Yki. This can be written as a matrix equation.
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Figure 2.2 The structure of Y __ is symmetrical around the main diagonal.



Unfortunately neither the voltage nor the currents are normally
known. At least not both magnitudes and phase angles. .iore commonly is
the knowledge about power at the nodes both active and reactive.

At node "i" power injected into the network is like this :

a comple into two real equation

in this manner :

Where ‘ are, voltage magmitude and phase angle and P, Q,
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angle towards a referance all currents and the entire power flow in the

network.

As we have 2n equations we must know 2n of the state variables

to be able to solve the problem. These known variables can be chosen

like this.



Referance bus IU"’

The voltage magnitude and phase angle is given. active and
reactive power are calculated. This bus is called "swing bus" or

"slack bus" where the differance between power production and load

including system losses is ace
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Voltagse control busr

The princip Iﬂfs established and the

solution is obtained iby some mat.hemat.lcal method.
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Igrat1ng Newton’s method is to
f&t{on for several sucessive

“ﬂo‘ al procedure 1is like this :
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—problem is solved or the

rate of 1mprovement 1ndlcates that jacobian matrix should
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ThlS thesis uses th SIMPOW program package for 1load flow
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package offers two mathematical methods for load flow calculations one

the Newton-Raphson technique.

The other one is a

predictor-corrector method called Gear’s method prinarily chosen for

the dynamic

calculations where the algebraic power flow equations are

solved simultaneously with the differential equations of the dynanmic

sinulation.
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