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Abstract— The natural variables that must be considered for 

offshore wind turbine design making wind energy generation 

effective in open water is a challenging prospect. Globally 

installed wind-generation capacity onshore and offshore has 

increased by a factor of almost 75 in the past two decades, 

jumping from 7.5 gigawatts (GW) in 1997 to some 700 GW 

by 2020. On the global market, offshore wind energy capacity 

reached over 3 gigawatts in 2010 and has increased to about 

34 gigawatts in 2020 which is approximately only 5% of the 

total Wind Energy generated. But the innovation is moving 

forward, and the increasing demand for low-cost and 

productive wind vitality is as of now driving developments 

forward. The greatest trouble with off shore wind turbine plan 

isn't the genuine turbine. Inland turbines can generally be 

duplicated for seaward utilize. The issue is that a few standard 

plan alternatives are restrictively costly to utilize in profound 

water, particularly with different wind turbines. Numerous 

establishment arrangements common with inland 

applications don’t scale well for deep water applications. 

There's assortment within the way offshore turbines are set 

up. A few are built on subsea towers; others are coasting or 

semi-submersible and secured. It all depends on the perfect 

area to capture wind. There’s a lot of discussion right now on 

how to revolutionize the design of these foundations to more 

effectively tap the potential of the offshore market. Cheaper 

structures lower the overall cost of the energy produced and 

make projects possible. The displayed setup comprises of a 

medium-voltage permanent magnet synchronous generator 

that's associated to a low-cost detached rectifier, an MFT-

based cascaded converter, and a coastal current source 

inverter. Separated from satisfying conventional control 

targets (maximum power point tracking, dc-link current 

control, and reactive power regulation), this work endeavors 

to guarantee equally dispersed control and voltage sharing 

among the constituent modules given the cascaded structure 

of the MFT-based converter. 
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I. INTRODUCTION 

Global installed wind-generation capacity onshore and 

offshore has increased by a factor of almost 75 in the past two 

decades, jumping from 7.5 gigawatts (GW) in 1997 to some 

700 GW by 2020. On the global market, offshore wind energy 

capacity reached over 3 gigawatts in 2010 and has increased 

to about 34 gigawatts in 2020 which is approximately 5% of 

the total Wind Energy generated. Nonetheless Offshore Wind 

Energy generation provide lucrative advantages over onshore 

generation like (a) Offshore wind resources are significant. 

(b) Offshore wind speed is frequently altogether higher and 

steadier than that onshore. (c) The natural impact (capable of 

being audible noise and visual impact) is the minimized in 

offshore applications. 

A. Wind Energy conversion system (WECS) 

WECS can be classified into four types; 

1) Parallel ac connection and high voltage alternating 

current (HVAC) transmission systems, 

2) Parallel ac connection and high voltage direct current 

(HVDC) transmission systems, 

3) Parallel dc connection and HVDC transmission systems, 

4) Series dc connection and HVDC transmission systems 

 In practical use The HVAC system is suitable for 

application where in the power transmission distance is lower 

than 50 km, while HVDC system is used in the market when 

the transmission distance is longer than 50 km. 

 Parallel Connection of Transmission system 

provides a reliable but bulky and costly creation of substation 

which further increases the complexity once moved to 

Offshore. 

 
Fig. 1: Offshore – Onshore Cascading System 

 Therefore, the most effective way that can save 

significantly cost and more feasible to build is series 

Connection of Transmission system. Further the electric 

generators used to convert mechanical energy into electrical 

energy have been significantly developed over the last 

decade. Synchronous generators (permanent-magnet, wound-

rotor synchronous generator) among the available generators, 

PMSG is reliable given its low maintenance cost and 

negligible rotor loss. Medium Voltage (MV)-based power 

converters, which are crucial components in WECS, can be 

classified into voltage source converters (VSCs) and current 

source converters (CSCs). In the proposed solution it is 

proposed to use a two-level VSC in which switching devices 

are connected in series has been proposed for MV-based 

WECS over the traditional VSC-based WECS that has 

dominated offshore wind farm applications. The control 



Sustainable Cascade Model for Conversion of Wind Energy Using Medium Frequency Transformer 

 (IJSRD/Vol. 9/Issue 10/2021/011) 

 

 All rights reserved by www.ijsrd.com 40 

stream in WECS is unidirectional; hence, low-cost inactive 

converters (diode rectifiers) can be utilized at the generator 

side rather than the previously mentioned beat width balanced 

(PWM) dynamic converters. On the other hand, CSCs high 

lights common preferences with basic structure, grid-friendly 

waveforms, controllable control calculate, and dependable 

network short-circuit security. In expansion, these converters 

have effectively been utilized in high-power MV-based 

mechanical drives and are considered to be exceedingly 

promising converters for MV-based WECS application. The 

present paper basically centers on two of the major issues in 

an offshore wind farm. One is to eliminate the bulky and 

expensive offshore substation, and the other is to eliminate 

the bulky and overwhelming low-frequency transformer 

which is ordinarily introduced within the nacelle or interior 

the tower of the wind turbine. As presented in Fig 1, the 

primary issue is unraveled by utilizing the series-connected 

wind cultivate structure, and the moment issue is unraveled 

by the measured MFT-based converter. There are a number 

of highlights related with the proposed wind cultivate 

framework, counting (a) note worthy fetched lessening due to 

the disposal of seaward substations; (b) light weight and tall 

control thickness due to the adaption of an measured MFT-

based converter, which encourages the wind turbine 

establishment and establishment envelopment; (c) tall 

unwavering quality and adaptability due to the utilize of 

measured converters; and (d) all the points of interest of the 

demonstrated MV CSC innovation. 

 With major emphasis on converter control, the 

remainder of this paper is organized as with the proposed 

setup is displayed in Section II. The simulation of the 

converter is depicted comprehensively in Sectional. At last, 

this work is concluded in Section IV. 

II. PROPOSED SYSTEM 

A medium-frequency transformer (MFT)-located wind 

control deal unit is really prescribed for such wind farms 

agreeing to display asset converters. Nowadays setup 

incorporates a channel current long-lasting attractive 

synchronous control generator that's really joined to a cheap 

detached rectifier, an MFT-based cascaded converter, as well 

as a coastal display asset inverter. The portable converter 

takes an interest in critical employments within the proposed 

WECS. At first, this is often really favorable for getting both 

MPPT conjointly grid-side command. Moment, MFT is 

actually contracted due to the electrical generator security 

issue which has really been really talked around within the 

past zone, consequently certainly not monotonous recorded 

here. As opposed to making utilize of lumbering low-

frequency transformers, MFTs are really contracted 

advertised their comforts from higher electrical control 

quality conjointly easy outside building and development. On 

best of that, a portable concept is really connected concurring 

to a sum of tissues that are really connected in set at the input 

conjointly result. In comparison to a solitary MFT, such 

format makes a difference in decreasing the concern from 

application as being one transformer make up fair one 

component of a megawatt-level vitality. The versatile fashion 

from the converter moreover picks up from the choice from 

cheap, low-voltage moving units as restricted to high-voltage 

ones. Improving working normality causes a colossal decline 

in estimations conjointly body weight from the transformer. 

Second, MFT is really utilized due to the electrical generator 

security issue which has actually been really talked 

approximately within the past zone, hence certainly not 

tedious recorded here. As contradicted to utilizing colossal 

low-frequency transformers, MFTs are really contracted 

advertised their advantages from higher electrical control 

thickness as well as easy abroad improvement. Furthermore, 

a versatile concept is really executed agreeing to assortment 

of tissues that are really snared up in set at the input as well 

as result. As restricted to a particular MFT, such format 

makes a difference in diminishing the inconvenience from 

execution as being one transformer speak to a single 

viewpoint of a megawatt-level electrical control. The issue 

stemming from the security fashion from high-power MFT. 

In apps from series-connected wind farm, the ideal capacity 

the transformer has toper severe is really the overall adapt box 

degree. This is often really a impressive problem as its claim 

noteworthy result on the measurement from the transformer. 

For that reason, virtual, a greatest fashion has to be really a 

tradeoff in between strategy normality additionally 

measurement to accomplish a most noteworthy common 

usefulness which is really certainly not taken care of inside 

this inquire about. A 4000-V PMSG-based WECS exists the 

concept strategy. 

 
Fig. 2: MFT Based Cascaded DC-DR Converter 

 Fig 2 illustrates the detailed topology for the 

modular MFT-based converter, in which N numbers of 

voltage-fed, current-output converters (without an output 

capacitor filter) are connected in series, then directly 

connected to the dc-link inductor Idc. CN (N = 1, 2 ..., N) is 

input capacitor of each module in the cascaded converter. The 

MFT-based converter is connected in series at the input and 

the output. Such converters share input and output currents 

Iinand Idc, respectively. 

III. WECS SIMULATION SETUP 

One convenience from a mobile converter is its own 

command program could be streamlined that basic elements 

discuss the exact same management. This implies the travel 

signs for S11, S21.......S51 are actually exact same as shown 

in below figure therefore are actually various other changes. 
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 The regular phase-shifted inflection program is 

actually used where all the changes work along with repaired 

50% role pattern, while the period from the 2nd lower leg is 

actually moved to transmit the electrical power. Fig.3 

Simulation circuit. The responsive electrical power 

management in Fig. highlights the total management plan 

from the planned WECS, where MPPT and also input 

capacitor current equilibrium command are actually obtained 

along with the generator-side converter, while minimal dc-

link existing as well as responsive energy management are 

actually moderated due to the grid-side CSI. All the icons 

utilized in the rest this paper relates those demonstrated in this 

number.An MFT-based WECS is actually recommended for 

CSC located offshore wind ranches. The recommended setup 

is actually made up from an MV PMSG, a static rectifier, a 

mobile MFT located converter, and also a CSI. That is 

actually identified through: 1) no foreign substation; 2) higher 

electrical power thickness because of the adaption from a 

mobile MFTs rather than a low-frequency transformer; 3) 

higher stability as well as versatility as a result of using a 

mobile converter; as well as 4) all the benefits from a CSC. 

 At that point, the program that uses simply the 

mentioned popular role pattern common undercoated 

procedures along with erratically circulated electrical power 

one of the component elements as well as a discrepancy in the 

input capacitor currents. For that reason, exclusive focus 

needs to be actually paid off to the capacitor current harmony 

and also electrical power sharing from the plunged converter. 

An MFT-based WECS is actually recommended for CSC 

located offshore wind ranches. The recommended setup is 

actually made up from an MV PMSG, a static rectifier, a 

mobile MFT located converter, and also a CSI. That is 

actually identified through: 1) no foreign substation; 2) higher 

electrical power thickness because of the adaption from a 

mobile MFTs rather than a low-frequency transformer; 3) 

higher stability as well as versatility as a result of using a 

mobile converter; as well as 4) all the benefits from a CSC. 

 
Fig. 4: Phase Voltage across the Grid 

 
Fig. 5: Output Voltage across the Load 

 The dc-link current is controlled by the CSI. 

Therefore, the equivalent circuit of the MFT-based cascaded 

dc-dc converter is derived shown in Fig. 8, where input 

voltage Vin is the output voltage of the rectifier. Iin is the 

input current of the MFT-based cascaded dc-dc converter the 

dc-link current; Idc is represented by a constant current 

source. Output voltage is automatically achieved. 

Furthermore, total power can be distributed evenly among all 

the modules. Therefore, we need only focus on input 

capacitor voltage sharing to achieve both input/output 

voltages and power sharing in the MFT-based cascaded dc-

dc converter. 

IV. CONCLUSIONS 

In this work, an MFT-based WECS is proposed for CSC-

based seaward wind ranches. The proposed arrangement is 

composed of an MV PMSG, a inactive rectifier, a secluded 

MFT-based converter, and a CSI. It is characterized by (a) no 

offshore substation; (b) tall control thickness due to the 

adaption of a secluded MFTs rather than a low-frequency 

transformer; (c) tall unwavering quality and flexibility due to 

the utilize of a measured converter; and (e) all the focal points 

of a CSC. Separated from traditional control targets (MPPT, 

dc-link current and receptive control control) of a WECS, 

additional exertion is made to guarantee an equally conveyed 

control and voltage sharing among the constituent modules. 

The characteristic of decoupling between voltage/power 

adjust control and the other control goals is analyzed as well. 

Finally, simulation is provided to demonstrate the converter’s 

performance of the proposed WECS. 
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