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Abstract：Maximum point power tracking (MPPT) technology is widely used to improve photovoltaic (PV) 

output power, and the traditional MPPT control methods are being used more and more widely. However, the 
PV system controlled by MPPT cannot be directly applied to the direct-current (DC) microgrid, and the output 
voltage is not stable, resulting in more than the DC bus rated voltage. Based on this problem, some researchers 
have proposed the control method with DC bus. At present, there are few researches on this control method in 
the world, the research status and process of this aspect are not discussed in detail. This paper analyzes and 
summarizes the PV system with DC bus of MPPT control method based on referring to the existing relevant 
literature, hoping to provide some help for the subsequent research and experiments of relevant researchers. 

1 Introduction： 

With the rapid growth of world energy demand, it is 
important to seek reliable, economically effective, and 
lasting renewable energy to meet future energy demand. 
Solar energy is one of the most promising renewable 
sources of energy available[1-3]. PV system is greatly 
affected by the external environment (weather conditions 
and shadows), resulting in low conversion efficiency of 
PV arrays. The maximum power tracking technology of 
PV system solves this problem, and the technology is 
becoming more and more mature. It is widely used in the 
market[4]. At present, the more mature methods have 
disturbance method[5], conductance increment method[6], 
particle swarm optimization[7], fuzzy logic control 
method[8], neural network method[9]. To improve market 
competitiveness, many small and medium-sized PV array 
manufacturers have begun to try to encapsulate small 
peripheral circuits (including PV cells, DC/DC converters, 
and maximum power tracking control circuits) in PV 
modules. These modules are usually connected to DC 
busbars, which makes them easier to apply, and DC 
systems contribute to the connection of PV cells and 
energy storage devices, and improve the reliability and 
energy utilization of PV systems. Provide sufficient power 
for PV system supply equipment[10]. In the process of PV 
energy grid connection, it is necessary to adjust the DC 
bus voltage to keep constant. DC bus voltage change is an 
effective index to judge the input and output power flow 
state, and the smaller DC bus capacitance, the greater 
voltage ripple, the lower the MPPT efficiency[11]. As a 
result, PV system MPPT with DC bus has been widely 
concerned and applied. From the control method of PV 
system with DV bus and the impact of the technology on 
the power grid two aspects are discussed. 

2 Control methods of PV Systems MPPT 
with DC bus 

In linear circuit, the power supply output can reach the 
maximum when the load resistance and the internal 
resistance are the same[12]. Although PV cells are 
nonlinear, they can be regarded as linearized circuits in a 
very short time. The power electronic converter with an 
energy storage system is used to convert the output power 
of PV panel to achieve impedance matching. The source 
of renewable energy is being connected to the load and 
energy storage system through DC/DC converter[13]. 
DC/DC converter is essentially the maximum power 
tracking controller, by changing the duty cycle to find the 
maximum power point. 3 different DC/DC transform 
circuits correspond to the following three formulas. 
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Take the buck circuit principle diagram as an example, 
as shown in figure 1. 
 
 
 
 
 
 

Fig. 1.buck circuit schematic diagram 
 

According to the principle of MPPT control method 
with DC bus, through consulting and analyzing relevant 
literature, most of the MPPT control methods with DC bus 
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are mainly by changing the topology of reasonable choice 
of the components. DC/DC converters are mainly buck, 
boost to buck/boost circuits, and a few researchers have 
proposed other converters[14].For example, 
inductor-capacitor-diode (LCD) circuits[10]. 

3 MPPT of control methods on PV 
systems with DC bus  

3.1 Incremental conductance（IC） method 

A MPPT technique based on constant duty cycle 
frequency conversion control is proposed, which uses 
frequency change and constant duty cycle control to 
realize power tracking by control programming[15]. The 
advantage of this method is that the circuit structure is 
simple, it can provide suitable pulse width, and it can also 
extract energy from PV array at low sunshine level. 
Another incremental conductance method is proposed, 
which is combined with fuzzy controller to adjust the duty 
cycle. When the I/V reaches the maximum power point, 
the algorithm returns the working voltage corresponding 
to the maximum power point at the end of the 
algorithm[16]. Through the above two incremental 
conductance methods, choosing the appropriate duty cycle 
is the key to solve the problem. 

3.2 Perturb and Observe (P&O) Method 

Based on the traditional P&O, a PI controller is added. 
The principle is that reduce the power-voltage curve to 
zero using PI-based P&O closed-loop control[17]. The 
circuit is similar to the adaptive integrated circuit. The 
fluctuation of output voltage on PV is the violent 
fluctuation of DC bus. A new P&O method is proposed. 
The first traditional current instruction tracking MPPT 
method is used to adjust the step size in the light of the 
change rate of DC bus voltage. Besides, the lower voltage 
limit protection is added to avert DC bus voltage 
collapse[18]. The P&O method based on digital signal 
processing (DSP) system is sampled by peak current 
control, instantaneous value and small disturbance value 
to replace the average value[19]. 

3.3 Other control methods 

Particle swarm optimization (PSO) periodically scans the 
power-voltage curves of each PV array. A proportional 
speed index algorithm with reduced speed shift improves, 
unifying the MPPT and DC bus voltage regulation under 
the same control to maximize the global and constraint of 
DC bus power operation. A two-way DC/DC converter is 
installed on the DC bus which is connected in series with 
the output supply from the storage device to the storage 
device[20]. PV system needs constant voltage control. 
Fuzzy logic controller (FLC) is used to maintain a 
constant DC bus voltage buck converter. The design of 
FLC is relatively simple and does not need to understand a 
very accurate model. It is a fast controller in the over-state. 
The signal is smoother and less fluctuating in the 

steady-state, combined with the pollen teaching 
algorithm[21]. The optimal working current is 
proportional to the short circuit, and the MPPT is realized 
by detecting the short circuit current. Estimation of 
optimal operating current using intermittent short current 
pulses[22]. 

4 Effect of PV MPPT with DC bus control 
method on power grid. 

4.1 Effect of PV MPPT with DC bus control 
method on system stability 

When operating in isolated island mode, the microgrid 
will be disconnected from the power grid. Most PV 
system MPPT control methods cannot make PV power 
supply work stably in isolated island microgrid. At this 
time, PV cells must be connected to DC bus voltage to 
improve voltage regulation ability, so the demand for DC 
bus MPPT control strategy is increasing[23]. Because the 
output power of PV system is proportional to the current 
injected into the grid, when the current of the grid is 
unstable, the output power of the PV system will change 
arbitrarily. To solve this problem, the maximum power 
output can be controlled by adjusting the DC bus voltage, 
thus improving the stability of the system. Concrete 
method: the DC bus voltage adjusts the amplitude of the 
microgrid current by using the proportional-integral 
voltage controller, controls the DC voltage bus voltage at 
about 200 V, then adjusts the amplitude of the injected 
power network current according to the DC bus voltage 
value, and finally improves the stability of the 
system[24]. 

4.2 Effect of PV MPPT with DC bus control 
methods on power quality 

Because the input power of PV system has been changing, 
there will be large DC voltage fluctuation on the DC bus, 
which leads to the MPPT method of PV system cannot 
better track the maximum power point. Lead to a large 
amount of power waste and power quality decline. A 
MPPT control method with DC bus type can solve the root 
cause[25]. Aiming at this problem, the PWM inverter is 
used and controlled to realize the stability of DC bus 
voltage regulation at the input end of the inverter, thus 
improving the robustness and high energy quality of the 
power injected into the power grid. 

4.3 Effect of PV MPPT with DC bus control 
methods on cost 

Due to regional differences, solar resource distribution 
and its imbalance, modular PV distributed strategy is the 
solution to this problem. The modular PV system operates 
in a variety of modes, which are mainly identified 
according to different DC bus voltage levels, and DC bus 
is used as an information carrier[26]. By changing the DC 
bus voltage and without adding additional communication 
links, the switching of different modes and the 
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corresponding change of converter control mode can be 
realized. Multiple PV boards are directly connected to the 
common DC bus by a parallel power converter, and 
through DC bus can expand a variety of loads, as shown in 
figure 2. This greatly reduces the cost of PV systems and 
improves reliability[26]. 

 
 

 
 
 
 
 
 
 
 
 
 

Fig. 2. DC bus connection diagram 

5 Conclusions 

Because the DC bus PV system is greatly affected by 
environmental changes, the maximum power tracking 
control of the photovoltaic array is a complex and 
comprehensive problem. To solve this problem, 
researchers have come up with a variety of solutions, but 
advantages and disadvantages coexist. Based on the 
original scheme, the researchers put forward a more 
perfect scheme to improve the topology of the DC/DC 
converter, and the effectiveness of the method is verified 
and compared by simulation. With the vigorous 
development of solar energy resource utilization, the 
realization method on MPPT of PV system with DC bus 
will become more and more mature. 
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