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Abstract

The interconnection between different grids is adopted as one of the economical
solutions for electricity adequacy rather than spending on expansion which may
be needed only for few hours per day. This became as common practice
between neighbouring countries for power exchange during peak hours
especially when there is time shift between these peak periods in the
interconnected countries. If the interconnected networks have different
frequencies such as Saudi Arabia with Yemen, Norway with Germany and
Kingdom of Saudi Arabia with Egypt, the High Voltage Direct Current HVDC
transmission become the only feasible solution to realize this objective. The
HVDC system not only enables connecting two networks with different
frequencies but also privileged with easier load flow control and possibility of
multi-terminal connection.

Recently, Egypt and Kingdom of Saudi Arabia are planning for interconnection.
Egypt is one of pioneer countries in generating wind energy where Zaafrana and
Gabal Elzeet areas are rich with wind nature and speed where wind farms were
constructed and operated with high potential for expansion. These interests
inspired more research in operation and analysis of multi-terminal HVDC
system.

In this thesis, a three terminal VSC HVDC system model is simulated by
PSCAD/EMTDC and Matlab-Simulink software package. One terminal is used
to control the DC voltage all over the network and act as a slack bus to handle
the system losses. While, the other two VSC stations are used to control the
power flow between the stations in both directions. Two different network
topologies (Radial and Mesh) are simulated. The control strategy that used is
vector control. The vector control strategy and pulse width modulation
technique are used in the model. Three different cases are conducted; the first
one is a normal operation. The second is studying the effect of changing the dc
capacitor size on the network DC voltage. The third is studying the effect of
changing the gain of the Pl controller of the DC voltage in terms of dynamic
and steady state responses. A ballistic DC C.B is used for protection
discrimination device with a new robust controller. A pole to ground fault is
simulated by Matlab-Simulink and good results are obtained.



Key words:

HVDC, VSC-HVDC, Multi-Terminal HYDC PSCAD/EMTDC, Faults, DC
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