
Chapter 1 

Introduction 

1.1 Background 

Electric power transmission is an essential component in our electricity network. 

Typically, power transmission is between the power plant and a substation near a 

populated area. This is distinct from electricity distribution, which is concerned with 

the delivery from the substation to the consumers. Due to the large amount of power 

involved, AC transmission takes place at high voltage levels. Electricity is usually 

transmitted over long distance through overhead power transmission lines. 

Underground power transmission is used only in densely populated areas (such as 

Colombo city). Engineers design transmission networks to transport the energy as 

efficiently as feasible, while at the same time taking into account economic factors, 

network safety and redundancy. These networks use components such as power lines, 

cables, circuit breakers, switches and transformers. Efficiency is improved by 

increasing the transmission voltage using a step-up transformer, which has the effect 

of reducing the current in the conductors, whilst keeping the power transmitted nearly 

equal to the power input. 

Losses 

The reduced current flowing through the conductor reduces the losses in the 

conductor and since the losses are proportional to the square of the current, halving 

the current results in a four-fold decrease in transmission losses. At the generating 

plants the energy is produced at a relatively low voltage of up to 15 kV then^fepped 

up by the power station transformer to a higher voltage (132 kV or 2 for t 
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transmission over long distances to grid exit points (substations). ^ » 

In an alternating current transmission line, the inductance and capacitance of the line 

conductors can be significant. The currents that flow in these components of 

transmission line impedance constitute reactive power, which transmits no energy to 

the load. Reactive current flow causes extra losses in the transmission circuit. The 

ratio of real power (transmitted to the load) to apparent power is the power factor. As 

reactive current increases, the reactive power increases and the power factor 
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decreases. For low power factors losses will increase. CEB adds capacitor banks and 

Static Var Compensators (SVC) throughout the system. 

1.2 Motivation 

Time dependent transmission losses have not been investigated by the CEB yet. CEB 

has calculated energy losses, based on gross generation and gross sales units figures. 

The outcome of this study will evaluate time dependent transmission losses in 

national network. This can be used for proper planning of the transmission network 

expansions. As an Engineer, the author was motivated to select this topic for his study 

due to above facts. 

1.3 Objective 

Time dependent transmission losses in national electric network have not investigated 

by CEB yet. Therefore, the objectives is to, 

• Investigate the thirty minutes time interval transmission losses in national 

network using load flow analysis. 

1.4 Scope of work 

1 Data Collection 

• Thirty minutes time interval power generation of each power plant, connected 

to the system. 

• Thirty minutes time interval loads at 33 kV feeders 

• Maximum and Minimum reactive power generation of each generators. 

• Transformer impedances and Transformer types 

• Transmission line resistance (R), Reactance (X) and line charging Suceptance 

(Y) 
2. Modelling the National Network 

• Model all transmission lines; three phase two winding transformers and three 

phase three winding transformers using standard mathematical models. 

3. Write MATLAB programme for modelled network to analyze load flow and 

calculate transmission losses. 

4. Analyze the results and make concluding remarks 
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