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Abstract

High voltage direct current (HVDC) transmission controllers may not be
optimized for a wide range of operating conditions because they exhibit a
fixed gain structure.

A feasible alternative proposed to overcome this limitation is the use of
an Artificial Neural Networks (ANN) controller. This thesis describes an
application of ANN control technique in HVDC transmission link for

dynamic performance improvement.

The proposed ANN utilizes the training data of the controllers optimal
gains obtained from the time domain simulation using the P1 fixed gains
conventional controller structure combined with gain scheduling

technique for steady state and fault conditions.

Two cases of disturbances are considered to evaluate the performance of
the ANN, compared with the conventional PI controller, in HVDC power
control.

First is the small signal disturbance such as the step change in the current
regulator reference value and sudden load change (increase or decrease).
Second is the large signal disturbance such as three-phase short circuit at

the generator bus bar.

The MATLAB and the NEURAL NETWORKS TOOLBOX software are
used for conventional and ANN controller simulation. The transient

simulation results are obtained and conclusions are drawn.
Keywords:
Artificial Neural Networks (ANN), Training Data, HVDC Transmission,

Gain Scheduling, and Control Sensitivity Index.
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