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SUMMARY OF THE THESIS 

 

 In recent years, researchers all over the world have been focusing on 

renewable energy more than ever. Vietnam is a tropical country, where there is not 

only a high potential of renewable energy but also a challenging electrical demand in 

years to come. This thesis will offer a solution to help the Vietnamese power scheme 

with a new smart micro grid concept. This new smart microgrid also brings some 

control challenges to researchers such as power quality and reliability control, power 

sharing control, system stability, and power flow management, etc. Among the power 

flow management control, model predictive control has also drawn strong attention 

among recent control strategies. This thesis will describe the control of grid-connected 

inverter with model predictive control to obtain the desired real and reactive powers 

that transfer between the microgrid and utility grid. Numerical simulation and 

experimental test results will be presented in this thesis also. 

 The literature review in Chapter Two draws the whole background of the 

picture. It presents the current state of the power scheme in Vietnam, the smart grid 

and its characteristics along with the control techniques used in a smart microgrid. To 

understand the smart microgrid, a detailed microgrid is described with distributed 

generations (DGs), loads, and power converters. The term “smart” used in “smart 

microgrid” is defined in this chapter also. The state of art of the microgrid control 

technique is revealed afterwards. Moreover, several control methods and strategies for 

microgrids are presented in the last part of this chapter. 
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 With all the demand in the upcoming years from Vietnamese power scenario 

and its renewable energy potential, the Vietnamese Government is trying to develop 

the national electrical system in both stability and capacity to ensure the supply 

throughout the country. Chapter Three offers a whole new structure of the smart 

micro grid with a major part of the energy coming from renewable sources. This 

chapter also presents several study cases about different scenario of various power 

scales in Vietnam. This not only helps to solve the problem of being blackouts that 

both individual and industrial customers will have to face with years to come but also 

can take advantage of the great amount of renewable energy sources that are plentiful 

in Vietnam. 

 To specify the structure of the microgrid, Chapter Four designs a detail smart 

microgrid which consists of a hybrid AC-DC bus, with its renewable energy sources 

as photovoltaics and wind turbines, energy storage, and AC and DC loads. The whole 

smart micro grid system that fits into the rural areas of Vietnam in the next 10 to 15 

years not only benefits the end-user customer but also helps the main grid in case the 

Vietnamese Government have a change in the energy policy in the near future to 

encourage people extract more and more green energy. This chapter also describes the 

several operation options of either cost or energy efficiency of the smart microgrid. 

 To connect the smart microgrid with the main grid, a grid-interfaced inverter 

is used in this thesis to control the power flow between the microgrid and utility grid. 

In Chapter Five, several control methods and strategies to control real and reactive 

power have been applied. Firstly, the system is transformed into the d-q rotating 

frame; therefore the active and reactive power can be controlled separately by 

controlling the d and q axis current components, id and iq. The first method uses the 

traditional PI control with feedforward to improve the control performance. 
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 In Chapter Six, the other control method known as model predictive control is 

also used to control the active and reactive power flows based on the d-q rotating 

frame. Recently, the direct power control and model predictive control of real and 

reactive power flows has also been applied widely in the power electronic converter 

control. These new control techniques appear very attractive with several advantages 

in comparison with classical modulation methods, especially its excellent dynamic 

response, simple concept and easy implementation. In the model predictive control, a 

model is used to predict the future behaviour of the controlled variables. This 

information is then used in a cost function as the criterion to select the optimal 

switching state for the system. The control objectives can vary with different cost 

functions. 

 In this thesis, a new smart micro grid is designed with its special features 

along with the model predictive control technique for the grid-connected inverter 

control. The results have been numerically simulated by both MATLAB Simulink and 

PSIM software. A protocol has been tested for the grid-connected inverter control. 

Important conclusions based on the research findings through the thesis project are 

drawn, and possible future work for further development of the technology are 

suggested in the last chapter. 
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