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Abstract 
Converters are widely used in many fields specially Distributed Generation applications. Because of the non-linear and 
the uncertain characteristics of DC-DC converters, Sliding Mode Control (SMC), which is robust against uncertainties 
and disturbances, is implemented in a full-bridge converter in order to control the converter output by varying the duty 
cycle of the converter. The proposed method is explained and formulated using state-space average model of the full-
bridge converter. Additionally, the effects of changing the design parameters of the introduced sliding mode controller 
in tracking performance and tracking are discussed. Moreover, the system behavior during load and source sudden 
changes is analyzed. High performance and tracking accuracy of the system under parameter variation are confirmed 
appropriately using simulations. 
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Introduction  

Nowadays, environmental and energy issues appear 
as considerable concerns of the world (Ali Asghar 
Ghadimi & Ali Keyhani, 2007). Clean Power Generation 
(CPG) is at the center of the attention because of its 
important role in reaching a compromise between 
development and environment. One of the solutions to 
tackle the energy related problems such as greenhouse 
gas emission, energy demand rise and energy resources 
depletion is environmental-friendly distribution system. 
New technical achievements in power distributed 
generation systems have significantly developed during 
recent years (Kakigano, 2010; Sarhangzadeh, 2011; 
Seyed Ali Mohammad Javadian & Maryam Massaeli, 
2011a,b,c; Ali Aref et al., 2012). Generation systems such 
as wind turbines, hydro turbines, photovoltaic arrays, 
biomass and fuel cells can be the best solution to satisfy 
the rising demand of electric power and environmental 
concerns (Marwali, 2004; Marwali & Keyhani, 2004). 
Advances in energy storage devices have greatly 
assisted the flourishing penetration of distributed 
generation (DG) into installation and operation of power 
generation plants (Fathi, 2011; Hassan Rastegar, 2011). 
Improvement in interaction with the grid is one of the main 
objectives of the power electronics (Ibarra, 2011). 

Since most of the DG applications have a non-
considerable dc output, a DC-DC power electronic 
converter is used in order to boost and regulate the DG 
output voltage. These type of power converters can 
perform several functions including voltage regulation 
under defined load variation, active power flow control, 
power quality improvement, and flexibility in power 
system control and energy management (Chung, 2011). 
Several types of converters like forward boost converter, 
Buck-Boost converter, push-pull boost converter and full-
bridge converter can be used in order to regulate and 
boost the output of a DC source (Ali Asghar Ghadimi & Ali 
Keyhani, 2007). The main challenge in DC-DC converter 

design and operation is controlling the steady state and 
transient response of the output and also minimizing the 
cost of converter(Jafarian & Nazarzadeh, 2011). 

To reach a desired regulation, several control 
methods and algorithms has been implemented in 
previous studies. PID controllers are proposed in some 
control applications such as improving the transient 
response during a load step change (Kurokawa, 2010a; 
Kurokawa, 2010b), using look up tables instead of 
multiplier in order to minimize energy consumption 
(Prodic & Maksimovic, 2002). These types of controllers 
rely on the exact model of system around operation point 
and cannot have proper response in large scale 
disturbances. Intelligent modern controllers such as fuzzy 
controller are alternatives controllers to get better 
performance of converters (Guesmi, 2008; Guo, 2011b). 
They are robust against such disturbances and 
uncertainties. In (Kexin, 2008), PID method and fuzzy 
logic theorem are combined via a Linear Quadratic 
Regulator (LQR) to have a better performance. Some 
other combinations of fuzzy logic and PID are presented 
in (Guo, 2011a; Guo, 2010). Besides Fuzzy and PID 
controllers, the most robust controllers are nonlinear 
controllers. These types of controllers are the best option 
because most of the electrical devices and specifically 
converters have many inherent uncertain characteristics 
and behavior due to their structure and elements 
Nonlinear controllers  are widely used  because they can 
reach control objectives in the presence of uncertainties 
in model and nonlinear state of converters (Jean-Jacques 
E.Slotine, 1991; K.Khalil, 2002). This basis is derived 
from the non-minimum phase nature of converters, 
variability in their structure and unpredictable nonlinear 
load changes which are emphatic reasons for the use of 
nonlinear control in these systems (Chan, 2007; Al-
Dabbagh, 2010). Sliding mode control is one of the most 
popular and robust methods in converter studies 
especially in DG connected samples. In (da Silva, 2003; 


