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Introduction 

The increasing demand for development of power 
from renewable energy has lead to creation of 
Micro-dc grid.[1] Micro grid is defined as a cluster of 
distributed loads, distributed storage devices and 
distributed generation sources that operate to 
improve the reliability and quality of the local power 
supply in a controlled manner. A micro-dc grid based 
on distributed generation system, which can supply 
super high-quality electric power. However, a micro-
dc grid usually has only one voltage level in two-wire 
dc distribution system, and it is impossible to supply 
some types of loads at half voltage such as dc/ac 
inverters needing a neutral line [1], converters with 
input voltage balancing like half- bridge converter 
and three-level half-bridge converter, and so on. In 
particular, when a micro-dc grid is used in domestic 
and office places, a neutral line connected to ground 
is favorable to the security of person.  

Micro DC Grid 

A typical structure of a micro-dc grid[1] with a 
voltage balancer is shown in Fig.1, where the voltage 
balancer is used to construct a neutral line achieving 
two same voltage levels for achieving requirements 
of different types of loads, such as unbalanced loads, 
half-bridge converter and inverter, and so on.[6]1 
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Figure 1: Typical structure of micro-dc grid 

Advantage of Micro DC Grid [4] 

1) The system efficiency becomes higher because of 
the reduction of conversion losses of inverters 
between dc output sources and loads. 

2) There is no need to consider about 
synchronization with the utility grid and reactive 
power. 

3) Higher efficiency than ac micro grid. [10] 

Voltage Balancer and Controlled Strategy 

A Dual-buck half bridge voltage balancer is shown in 
figure 2[1], consists of two legs namely left bridge 
and right bridge. The neutral line LN connected to 
the earth ground. Each bridge consists of switch, 
diode and inductor. The inductor currents will cause 
additional power losses. The control strategy that 
drive two bridges, based on different power quality 
of the unbalanced loads. Hence voltage balancer is 
placed near a converter to balance positive and 
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negative voltages. It is also possible to place it near 
load side. 

 

Figure 2: Proposed dual buck half-bridge voltage 
balancer 

Controlled Strategy  

The control strategy is presented in figure 3[1]. The 
output signal of voltage regulator i,e PI controller is 
directly sent to switches. The PI algorithm used for 
feedback of current controller. Left bridge will on if 
RLoad1 is greater than RLoad2 while right bridge is 
off. Right bridge will be on if RLoad1 is lower than 
RLoad2 when left bridge is off. This indicates only 
one of the two bridge legs will work for every 
switching period. 

 

Figure 3: Proposed dual buck half-bridge voltage 
balancer 

Each bridge operates in continuous conduction 
mode (CCM) and discontinuous conduction mode 
(DCM). For analysis following assumptions are given. 

a) All power switches and diodes are ideal with 
ignored switching time and conduction voltage drop. 

b) All inductors and capacitors are ideal. 

C = C1 = C2 and L1 = L2 = L 

c) The output voltages are not changed during each 
switching process. The analyzing principles of left 
bridge are given as right bridge has same procedure. 

CCM Operation 

1) Mode 1: During this time interval [t0, t1] the switch 
S1 is on at t=0 and the current iL1 increases linearly. 
The input current which rises flows through filter 
inductor L, filter capacitor C, and load resistor. The 
voltage stress of the freewheeling diode D1 is the 
input voltage. 

L1 (di L1/ dt)  = Uin − Uout2 = Uout1 

2) Mode 2 : During this time interval [t1, t2] the 
switch S1 is turned off at t = t1 and the current iL1 
decreases linearly. 

L1 di L1/dt = −Uout2 

The freewheeling diode D1 conducts due to energy 
stored in the inductor, and the inductor current 
continuous to flow through L,C, load and diode D1. 
The inductor current falls until switch S1 on again in 
next cycle. Depending on switching frequency filter 
inductance and capacitance, the inductor current 
could be discontinuous.The time (t1-t0 ) is equal to 
the time (t2-t1) , i,e the turn on time is equal to the 
turn off time. 

Uout1 (t1 − t0) = Uout2 (t2 − t1) 

 

Figure 4: Driving signal and inductor current waves 
under CCM [3] 

DCM Operation 

There are three operating modes. It can be known 
that mode1 and mode 2 are in accordance with the 
two modes under CCM. Therefore, only the mode3 
[t2,t3] is given. 
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Mode 3: During this time interval [t2,t3] ,the loads 
RLoad1 and RLoad2 are supplied by the voltage 
sources Uout1 and Uout2 because energy stored in 
inductor is zero. The energy stored in the capacitor is 
discharged to the load. 

Uout1(t1 − t0) = uout2(t2 − t1) 

Here time, turn on time (t1-t0) is smaller than the 
turn off time (t3-t1). 

 

Figure 5: Driving signal and inductor current waves 
under DCM.[3]  

Controlled Strategy  

In order to confirm the analysis, the computer 
simulations of the main current relationships and the 
loads transiently changing are carried out by using 
MATLAB. Considering single phase 110 V for a half-
bridge inverter and single phase 220 V for a full-
bridge inverter, the dc bus voltage (input voltage uin) 
is selected to be 360 V. The other main simulation 
parameters are listed: switching frequency of 25 kHz, 
L1 =L2 = 230μH[1], and C1 = C2 = 470μF. In this 
section, only the simulation results of the current 
relationships of the left bridge leg are given. The 
simulation results of the current relationships are 
given below. In figure it includes CCM [RLoad1 = 100 
Ω and RLoad2 = 10 Ω ] and DCM [RLoad1 = 40 Ω 
and RLoad2 = 30 Ω].[1] 

 

Figure 6: Simulation result of control strategy o/p of 
switch 1(MOSFET) Pitch and Pitch-to-Width Ratio  

 

 

Figure 7: Output signal which is measure across the 
load i.e. Rload2 &   Rload1 

 

Figure 8: Current waveform of Inductor L1 i.e. Il1 and 
L2 i.e. Il2 

 

Figure 9: Capacitor Current waveform i.e.Ic1 and Ic2 
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