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Abstract — These days wind farms are built far out in the sea,
which is advantageous from power generation point of view.
Voltage Source Converter (VSC) based HVDC transmission
which uses IGBTs and extruded DC cables is a latest HVDC
technology used for low power transmission which easily
integrates wind farms and solar farms to the grid. VSC-HVDC
based system get high speed control of both active and reactive
power with good controllability. This paper based on analysis of
different type wvoltage source converter and proposed buck boost
inverter based transmission System.
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I INTRODUCTION

HVDC application that is growing steadily around the world is

the integration of renewable resources such as wind into the main
transmission grid. DC grids with multiple voltage-source converters
(VSCs) are one of the technical solutions for pooling offshore wind
erll]ergy and transmitting it to load centers located far away onshore
[
HVDC technology uses line-commutated converters (LCC s) based
on thyristor. Though the new VSC technology using insulated gate
bipolar transistors (IGBT s) has both turn-on and turn-off capability
and is being considered for new HV dc projects. The power ratings
of VVSC-based HV dc converters are growing and are in the range of
1,000 MW per pole. [

The High Voltage Direct Current (HVDC) technology was used

for the first time in 1954 in the under-sea cable interconnection
between the island of Gotland (Sweden) and Sweden. For this
transmission, thyristor with a rating of 50 kV and 100 A were used.
From its beginnings until the mid-1970s, the HVDC transmissions
were based on mercury arc valves. After that, for the next 25 years,
line commutated converters - using thyristor as based component -
were used in the HVDC transmission systems. ¥ Once with the
development of the high power switching devices and their
availability al low prices, the LCCs were replaced by the self-
commutated converters and now the voltage source converters are
more and more used for HVDC transmissions. [
- Considering similar insulating requirements for peak voltage levels,
a DC line/cable will carry the same amount of power with two
conductors as an AC line/cable with three conductors; thus, for the
same power level, an HVDC transmission system will require
smaller Right-of-Way, simpler towers and also the conductor and
insulator costs will be reduced, in comparison with a classical HVAC
transmission. (%!

-The power transmission losses (conductor losses) are reduced by
about two-thirds whenthe DC option is used instead of the AC one
-Furthermore, when a HVDC transmission is used, the absence of the
skin effect can be noticed and also the dielectric and corona losses
are kept at low level, thus the efficiency of the transmission is
increased

-However, the disadvantage of the HVDC transmissions regarding
the costs comes from use of the converters and filters.

As a conclusion it can be said that the HVAC transmissions are more
economical than HVDC transmissions when used for small distances.

The HVDC transmissions applications are; [4

Underground/ submarine cable transmissions, long distance bulk
power transmissions, asynchronous connections of AC power
systems, stabilization of power flows in integrated power systems

I1' VSC BASED HVDC SYSTEM

Line-commutated converter-based HVDC (LCC-HVDC)
and woltage-source converter-based HVDC (VSC-HVDC) are
the main types of HVDC transmission systems. LCC-HVDC is
inherently defensive and robust to dc fault currents due to its
current regulated nature. On the other hand, there are various
types of VSC-HVDC. Some of these converters are
defenseless against the dc-side faults, and others can handle
the dc fault effectively. [5]

VSC-HVDC is a new dc transmission system technology. It is
based on the voltage source converter, where the valves are built by
IGBTs and PWM is used to create the desired voltage waveform. [
With PWM, it is possible to create any waveform (up to a certain
limit set by the switching frequency), any phase angle and magnitude
of the fundamental component. Changes in waveform, phase angle
and magnitude can be made by changing the PWM pattern, which
can be done almost instantaneously. [ Thus, the voltage source
converter can be considered as a controllable voltage source. This
high controllability allows for a wide range of applications. From a
system point of view VSC-HVDC acts as a synchronous machine
without mass that can control active and reactive power almost
instantaneously. I In this topology of the investigated VSC-HVDC
is discussed. Design considerations and modelling aspects of the
VSC-HVDC are given. The topology selection for the VSC-HVDC is
based on the desired capabilities.

The basic classification of conventional VSC-HVDC based
converters and their capability to suppress the dc fault current
are analyzed.

INPROPOSED BUCK BOOST BASED HVDC SYSTEM
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A. Introduction

A single-stage single-phase BBI was first proposed in. Not
only does it provide dc-to-ac conversion, but also voltage
boosting capability. There are two options for three-phase BBI.
The first configuration consists of three single-phase BBIs
sharing the same dc-link voltage. The other configuration
consists of three dc-to-dc buck-boost converters.

It is obvious that the number of switches in the second
configuration is lower, but with a higher voltage rating.

Additionally, its ac output voltages are unsymmetrical (i.e,
contains even-order hammonic components). To avoid these
problems, the first configuration [Fig.] will be employed in this
paper.

The selection of BBI parameters, such as inductors and
capacitors, is also presented in this paper in Section IV. In the
proposed three-phase BBI, each phase consists of two
bidirectional dc-to-dc buck-boost converters, and by controlling
the duty cycle of each converter, a dc-biased sine-wave output
can be generated as shown in Fig.

The ac side is connected to the inverter terminals which
are electrically isolated from the capacitors’ common point.
The reference of each converter output is composed of ac and
dc components. Equation (1) shows the reference voltages for
the phase “a” converters assuming that (Vga = Vmax* Sinwt).

The aim of this paper is to analyze a four quadrant DC to
AC switched mode inverter, using buck boost DC to AC
converter, referred to as buck boost inverter or DC to AC
converter. The main attribute of this inverter topology is the
factthat it naturally generates an AC output voltage lower than
or larger than the DC input wvoltage, depending on the
instantaneous duty-cycle. This property is not found in the
classical voltage source inverters which produce an AC output
instantaneous voltage always lower than the input DC voltage

B. Operation and Working

The Buck Boost inverter achieves DC-AC conversion as
follow: This buck boost inverter is arranged for two bi
directional buck boost converter. This converter produce a DC
biased sine wave output, so that each converter only produces
an unipolar voltage. The modulation of each converter is 180
degree out of phase with the other, which maximizes the
voltage excursion across the load. The load is connected
differentially across the converters. Thus where a DC bias
appears at each end of the load with respect to the ground, the
differential DC voltage across the load is zero. The generating
bipolar voltage is solved by a push pull arrangement. Thus
converter implementation needs to be a bidirectional.
This circuit shows the continuous output waveform of
the inverter.

In this system buck boost inverter can control individual
active and reactive power. Buck Boost is a combination of
voltage source converter with wave shaping circuit and output
of this inverter is a sinusoidal waveform. In figure shows th
circuit diagram of single phase buck boost inverter. The Buck
Boost inverter achieves DC-AC conversion as follow: This
buck boost inverter is arranged for two bi directional buck
boost converter.
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Figure 1 One phase of the three phase buck boost Inverter

In the proposed three-phase BBI, each phase consists of
two bidirectional dc-to-dc buck-boost converters, and by
controlling the duty cycle of each converter, a dc-biased sine-
wave output can be generated as shown in Fig. . The ac side
is connected to the inverter terminals which are electrically
isolated from the capacitors’ common point. The reference of
each converter outputis composed of ac and dc components.

IV BLOCK DIAGRAM OF PROPOSED SYSTEM

The basic block diagram representation of Buck Boost
inverter based HVDC transmission Line
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Figure 2 block diagram of proposed VS C based HVDC system
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Here in this topology describes the buck boost inverter based sy stem.
In this source side connected converter | acted as a uncontrolled
rectifier which convert AC source voltage in to DC. The output of
converter | is given to the HVDC transmission line and at the
receiving end side converter Il act as a inverter which is proposed
buck boost type inverter. In this output of inverter is sinusoidal ac
which is either given to the load or to the grid

COMPARITION OF METHODS

Two-level VSC is the most common topology, yet it is
defenseless against dc-side faults, since the freewheeling
diodes act as a rectifier bridge and feed the dc fault [2]. As a
result, its dc fault current emanates from the contribution of
both the ac grid as well as the discharge current of the dc-link
capacitor. The discharge current has a large first peak
decaying with time. Therefore, the employed dc circuit
breakers (CBs) should be able to withstand this high peak
current.

The modular multilevel converter (MMC) is a good candidate
for HVDC installations in recent years. Half-bridge MMC
(HBMMC) does not have the ability to suppress dc fault
current, that is, dc or ac breakers must be opened to clear the
dc fault. On the other hand, the full-bridge MMC (FBMMC) is
able to suppress such faults but with twice the number of
semiconductor switches, which, in turn, increases the
converter cost, size, and losses. Generally, the main
drawbacks of the MMC are the circulating currents, the
requirement of a large number of dc capacitors (sub module
capacitors), and woltage balancing. Recently, research has
highlighted a hybrid VSC topology which combines the
features and advantages of MMC and two-level VSCs.

This can be done by combining high-voltage series-connected
IGBTs (directors) and wave shaping circuits based on the
same types of MMC cells. As a result, the overall rating of the
VSC is shared between the series-connected IGBTs and
multilevel converter which results in employment of fewer
MMC cells.

VCONCLUSION

This paper proposes a BBI-HVDC system with blocking
capability of ac-side fault current contribution during dc-side
faults. The proposed BBI-HVDC system also provides
independent active and reactive power control in both
directions. The main advantages of the proposed BBI system
are as follows: 1) A.C fault ride through capability; 2) Complete
blocking capability between the ac grid and dc-side faults via
blocking the IGBT gate signals; that is, by employing a BBI
topology, the semiconductor devices are protected against dc
fault currents. This feature is highly desirable especially in
multi terminal HVDC systems. 3) No common mode voltages;
4) Very low output stresses; 5) Voltage balancing is not
needed as in the MMC and hybrid VSC; and 6) BBI has no
circulating current. In this paper analysis of different types
voltage source converter like two level voltage source
converter multilevel or multi modular half bridge and full bridge
for its defines against fault with compare to proposed buck
boostinverter based HVDC system
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