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Resume

Dissertation topic is about real problems that exist today in High voltage
transmission networks, such as deterioration of network voltage shape and
regulation of voltage level.

It is necessary to underline the fact that both above-mentioned problem is
quite extensive and may have many causal reasons, so its complex study within
scope of one study is practically impossible. Therefore, within this topic only those
private cases will be examined, when these problems are caused by the operation
of the converter substations in the network.

For today, there are two main types of converter substations:

1. Traditional, current source converter;

2. Relatively modern, voltage source converter;

According to the manufacturer, each of them has a different commercial
name, for example:

In specific cases current source converter might be referred to as a HVDC
classic technology when the voltage source converter is often called HVDC light
technology.

Nickname of voltage source converter follows from the fact that such
technology is relatively "lighter" and flexible compared to its predecessor.

Scientific news of research topic can be considered the fact that in case of
several converter substations operation, network voltage leaps and complex
analysis of its shape distortion by modeling practically has not implemented.
Because this requires a tremendous time and resource, above-mentioned research
will be conducted by considering several specific scenarios.

The topic is quite relevant, Because both above described problems are
becoming more and more large not only for those systems, where communication
with neighboring systems is carried out through converter substations, but also
where the renewable energy integration is going on intensively (Sun and wind
energy). Renewable energy is one of the most important in the modern world for
almost all electrical systems.

It is true that the renewable energy integration is very attractive in terms of
ecology and technical performance simplicity, but it has a number of
disadvantages, because their parallel operation with the network is not with a
standard synchronization. Most of them are connected to the electrical system via
converters. Such connection is already well known as cause of network voltage
distortion and voltage bumps in case of variable voltage filters.

This research has great practical importance, because with the received
results in modeling will be possible discussion about specifically which level
Harmonic Competitors overlap is expected during parallel operation of various
converter substations. Also, what reactivity power should be generated by a
specific variable voltage filter at 50 Hz frequency, that the network voltage leaps
caused by its switch be in limits in a different modes.
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Chapter 1 refers to modeling and reviewing the characteristic scenarios,
where was modeled 1000 MW converter classic type substation, which power
change is made by changing the importance of constant power. The converter is
connected to an equivalent network and network power at connection point is
determined according to short circuit power and current value. Accordingly,
Simulation of network enhancing or weakening scenario is possible by changing
value of short circuit power and current.

Chapter 2 refers to spectral analysis of nodes voltages, where the 6-node
electrical system was modeled, on which the high voltage direct current was
connected, where was observed to change the power from 100 MW to 1000 MW
and to show what the harmonic spectrum is for each node. It was revealed, that
correlation between power and harmonic distortion is non-linear, which is
expressed that with the increase capacity, there is a nonlinear change of
distortion non-linear change distortion has a place.

Chapter 3 refers to frequency scanning of network nodes, where was
discussed about network specific node. Namely, in this node modeling a wide
range of frequency scanners were provided (Up to 50-2000 Hz) and revealed that
specific "dangerous" frequencies harmonic sequences during which the resonance
is expected in the mentioned node.

In chapter 4 we are joining the different size reactive elements in the
simulated substations and disconnect variety discrete elements in sequence. Each
disconnection is observed on the node voltage leaps. These leaks are compared by
size defined by the network rules for the appropriate level of voltage in
percentages. As a result we will show the magnitude of the reactive element,
which at one time computation do not violate network rules.
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