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1.INTRODUCTION
The study, development, and implementation of cost-ef-
fective and efficient interconnection options.Offshore 
wind is a critical component in meeting Europe's am-
bitious renewable energy ambitions. Voltage Source 
Converter (VSC) High Voltage Direct Current (HVDC) 
transmission is the current direction in offshore wind 
integration research and commercial applications [1]. 
Compared to standard Line Commutated Converter 
(LCC) technology, VSC-HVDC offers substantial con-
trol and design advantages. With the growing use of 
renewable energy and microgrids, the traditional AC 
distribution network faces significant hurdles in terms 
of plug-and-play performance and operating stability, 
where DC solutions excel.As a result of the increasing 
demand for power system operation and the success 
of DC technology in some specific applications, such 
as large-scale data centres and shipboard systems [2].
Since there are no other parameters to consider, such as 
reactive power and phase synchronisation.Master-slave 
control and voltage droop control are the two most com-
mon types of voltage control methods used today. One 
voltage source converter (VSC) is designated as the 
slack terminal in a master-slave control method, which 
implies it is responsible for tracking DC voltage varia-
tions and maintaining the voltage at the reference value.

2.DC DISTRIBUTION NETWORK VOLTAGE 
CONTROL STRATEGY
The DC network can be classified into three kinds, sim-
ilar to the AC distribution network: The radial structure, 
the ring structure, and the dual or multi-terminal struc-

ture are the three types of structures .The typical twin 
terminal DC network explored in this article is shown 
in Fig. 1. The isolation transformers and the voltage 
source converter (VSC), which have electric isolation 
capability and work together to scale down the voltage 
and transfer AC power into DC format, are connected 
to the 4 kV DC network at the terminal to achieve good 
fault ride-through capability. The following three com-
ponents are connected to the network using DC wires.

2.1. AC/DC MICRO GRID
This type of element is made up of distributed gener-
ators (DGs), energy storage systems (ESs), and local 
loads, the power of which is changed on a regular basis 
in response to changes in natural environment elements 
like wind speed or photovoltaic irradiation. When pow-
er demand is low, the microgrid adjusts the amount of 
electricity absorbed from the DC network. The microg-
rid can be used to change the voltage of the distribution 
network on occasion.

2.2. Loads (AC/DC)
The aggregative loads have a one-way power flow and 
are therefore difficult to consider for voltage manage-
ment. Except in rare emergency situations, loads can be 
shed passively to relieve network congestion.

2.3. Independent ES unit
This device can be deployed at any node and provides 
DC voltage supplementary or backup support. To ad-
just for voltage variations, the signal of node voltage is 
gathered as an input for the ES unit controller.
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3.CONTROLSTRATEGY
Conventional Control Strategy for Network Bus Volt-
age:
The nodes connected to different categories of network 
components have varying operating characteristics, ac-
cording to the classification of network elements indi-
cated above.
Flexible voltage control with DESS:
The full range of operating characteristics and control 
goals for various interfaces are considered. The elec-
tricity flowing from microgrids or the AC utility grid 
to the DC network is regarded to be in the charge state, 
while the inverse power flow is in the discharge state. 
The electrical properties of items interfaced to the DC 
network, such as the frequency of the AC grid and the 
voltage of the DC grid, are described by the inner fea-
tures.

4.FUZZYMETHOD
In recent years, the number of fuzzy logic applications 
has increased considerably. Consumer electronics such 
as cameras, camcorders, washing machines, and micro-
wave ovens are among the applications, as are industrial 
process control, medical instrumentation, decision-sup-
port systems, and portfolio selection.To see why fuzzy 
logic is becoming more popular, you must first com-
prehend what fuzzy logic is. There are two main inter-
pretations of fuzzy logic.Fuzzy logic is an extension 
ofmultivalve logic in a strict sense. In a broader sense, 
however,fuzzy logic (FL) isessentiallysynonymous of 
the theory of fuzzy sets, that deals with membership 

determined by degree.Foundations of Fuzzy Logic ex-
plains the fundamental concepts that underpin FL in a 
clear and understandable manner. It's worth emphasis-
ing that the core concept behind FL is that of a linguis-
tic variable, or one whose values are words rather than 
numbers. FL can be thought of as a way of calculating 
with words rather than numbers in many ways. Despite 
the fact that words are fundamentally less precise than 
numbers, they are easier to use. Furthermore, comput-
ing with words makes use of the tolerance for impre-
cision, which reduces the cost of the answer. Dealing 
with uncertain outcomes and antecedents requires a 
mechanism.
SIMULATIONOUTCOMES

Fig.3 SOC

 Fig.1TheschematicdiagramofDCnetworkwithdualterminal
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Fig.4NetPower

5.CONCLUSION
In this study, the suggested approach of flexible voltage 
control is shown to have a higher ability to control DES 
units in a DC distributed network. The recommended 
strategy was used in a variety of networks, and in all 
cases, the proposed technique provided efficient results. 
Furthermore, under exhibited virtual inertia and capac-
itances, the parameters of the AC and DC networks 
are briefly evaluated. The proposed control technique 
for the DES, which is located at the AC microgrid or 
network terminal bus, is based on interactive features, 
which allows the DES to respond to both DC network 
voltage variations and utility AC grid frequency chang-
es.

REFERENCES
[1]P.Bresest i ,W.L.Kling,R.L.Hendriks ,andR.
Vailati,“HVDCconnection of offshore wind farms to 
thetransmissionsystem,”IEEETrans.Energy Convers., 
vol. 22, no. 1, pp. 37-43,Mar. 2007.
[2] M.Aragüés-Peñalba,A.Egea-Alvarez,O.
Gomis-Bellmunt,andA.Sumper, “Optimum volt-
agecontrol forlossminimizationinHVDCmulti-ter-
minaltransmission systems for largeoffshorewind-
farms,”ElectricPowerSystems Research, vol. 89, pp. 
54–63,Aug.2012.
[3] H. Kakigano, Y. Miura, and T. Ise,“Low-volt-
agebipolar-typeDCmicrogridforsuperhighquality-
distribution,”IEEETrans.Power Electron.,vol.25,-
no.12,pp.3066–
3075, Dec.2010.
[4] S. Sanchez and M. Molinas, “Degreeofinfluen-
ceofsystemstatestransitiononthestabilityofaDCmicro-
grid,”IEEE Trans. Smart Grid, vol. 5, no. 5,pp.2535–
2542, Sep. 2014.
[5] P. Shamsi and B. Fahimi, “Dynamicbehavior 
of multiport power electronicinterfaceundersource/
loaddisturbances,”IEEETrans.Ind.Electron.,vol.60,-
no.10,pp.4500–4511, Oct. 2013.
[6] R.S.Balog,W.W.Weaver,andP.T. Krein, “The load 
as an energy asset inadistributedDCsmartGridarchitec-
ture,” IEEE Trans. Smart Grid,vol. 3, no. 1, pp. 253–
260,Mar.2012.
[7] D.SalomonssonandA.Sannino,“Low-voltageDCdis-
tributionsystemforcommercialpowersystemswithsensi-
tive electronic loads,” IEEE Trans.Power Del., vol. 22, 
pp. 1620–1627, Jul.2007.
[8] G. AlLee and W. Tschudi, “Edisonredux:380Vdc-
bringsreliabilityandefficiency tosustainable data cen-
ters,”IEEEPowerEnergyMag.,vol.10,no.6,pp. 50–59, 
Nov./Dec. 2012.


