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Abstract—In microgrids operation, photovoltaic power
generation system need to quickly and accurately for
maximum power point tracking (MPPT), namely MPPT
technology, because of the diversity of the control method, its
control effect is different, a realization of process is also great
difference. And because the current maximum power point
tracking method is not enough accurate and mature, which led
to the photovoltaic system power loss, this paper expounds the
advantages and disadvantages of all kinds of tracking control
method, in light of the maximum power point tracking control
theory, and sums up the mathematical model of optimization,
seeking the optimal control method. The paper is to explore
maximum power point tracking control method development
mentality, to look forward the research direction of
themicrogrids PV system.
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I INTRODUCTION

Nowadays, energy shortage, environment deterioration
areincreasingly serious global problem. Solar energy with its
advantages including cleaning, no pollution, and
inexhaustible, is paid more and more peopl€'s attention. But
the solar energy cell transformation efficiency is low,
installation cost and module price high also increases the
cost of the system, so that there are the serious restriction in
the photovoltaic system promotion and effective use.

In order to improve the whole system transformation
efficiency and effective complete system cycle cost return,
photovoltaic system should ensure that the solar energy cell
working in output power curve of maximum point, according
to the solar module working state real time control the output
current and voltage, forcing its work in the output power of
the biggest point near, this process is the maximum power
point tracking. MPPT control method is to improve the
efficiency of photovoltaic module effective way. MPPT
control method commonly used in constant pressure tracking
methods, open circuit voltage method, the disturbance
observation method and conductance increment method, etc.,
disturbance observation method and conductance
incremental method is a common method. Disturbance
observation method for simple calculation, without solar cell
module of the specific parameters etc.

A. Theanalysison the solar cell output characteristic
curve

Solar panels of the equivalent circuit diagram can be as
shown in figure:
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Fig.1 Solar panels of the equivalent circuit diagram
From the Fig.1can come to the output current expression:
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Among them: | for output current; | o for short circuit
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current; |, for reverse saturation current; V as output
voltage; ( for electronic charge; K for the Boltzmann
constant; T for absolute temperature; A for photovoltaic
battery ideal factor; Rgfor series resistance; Rg, for parallel
resistance.

B. Theresearch on Photovoltaic array simulation model
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Fig.2 Photovoltaic array simulation model
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C. on conTRoL METHOD of the Photovoltaic array of
maximum power point TRACKING

Photovoltaic cell is a kind of nonlinear dc source, fig.3
and fig.4 show a photovoltaic aray that are given
respectively and different illumination intensity and different
cell temperature of photovoltaic array output characteristic
curve. From fig.3 and fig.4, we can conclude that when the
outside world natural conditions change, photovoltaic array
output characteristic will change, the output power and the
maximum power point aso corresponding change. And, light
intensity change main influencing array output current, and
cel junction temperature change main influencing output
voltage. When the working voltage of pv array is located in

the maximum power point voltage U, photovoltaic array is

output maximum power.
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Fig.3 Typical photovoaltaic battery | -V properties curve with solar
radiation intensity change
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Fig.4 Typica photovoltaic battery P —\/ properties curve with solar

radiation intensity change
With the external natural conditions change, photovoltaic
array output characteristic will change. Sunshine intensity
change main influencing output current, and cell junction
temperature change main influencing output voltage.
Moreover, when photovoltaic array output voltage is low,
with voltage change, the change of output current is not big,
photovoltaic array similar to a constant current source; When
the voltage exceeds a critical value continue to rise, current
fell sharply, the photovoltaic array similar to a constant
voltage source. Photovoltaic array output power as output
voltage increases have a first after the rise of process, the
turning point is the maximum power Pmpp output point.
Therefore, in the temperature and radiation intensity are
changing environment, need by adjusting the photovoltaic
array to inherit the equivalent load, rea-time adjustment of

pv array working point, make pv array always stay in the

maximum power point, in order to realize to the micro net pv
power generation system MPPT control.

Il.  COMMONLY USED MPPT CONTROLMETHOD
MICROGRIDS PV SYSTEM

IN

A. Atthe early stage of the MPPT control method

The earliest on photovoltaic array MPPT technology
resecarch mainly is the constant voltage tracking method,
open circuit voltage method, the actual measuring method,
and the short circuit current method, etc. Because of its
circuit is simple, economic and practical, so athough it is no
longer the mainstream detection method, but there exist still
in some areas played avery good role.

Constant voltage tracking method is a relatively simple
maximum power point tracking methods, this method is
actually a stable voltage control, when the method but not
the influence of temperature on photovoltaic array into
consideration, its essence is not maximum power point
tracking, because of temperature change is bigger areg, this
method cannot in all external environment for the whole
tracking.

Photovoltaic array group legal is relatively early
proposed a method, this method is mainly according to
different load to adjust the number of photovoltaic array in
series connection and parallel connection, so as to meet the
photovoltaic array work in the maximum power point. But
this method has a poor, not with the surrounding
environment change timely make corresponding adjustment.

The actual measurement method is to use additional
photovoltaic array battery to establish a reference model, this
method may avoid because components and cell aging and
lose accuracy, but for small power system, and its cost is too
high, and for high power system, and the need to consider
the shadow covering problems.

Now, the micro net pv system maximum power point
tracking problem, the most meaningful is still photovoltaic
materials and photovoltaic array mechanical tracking method
i.e., using switch tube on-off to adjust the voltage to the duty
ratio for photovoltaic array of the highest conversion
efficiency of the method.

B. Finding the optimal maximum power point tracking
control method improvement

In many of the maximum power point tracking methods,
disturbance observation method and conductance
incremental method is a common method. The test method is
not direct detection of external environment factors changes,
but direct measurement of pv array of voltage and current
change of maximum power point tracking.

e Disturbance observation method

Disturbance observation method, also known as climbing
method, is the most commonly used MPPT control method.
The basic working principle is periodically for photovoltaic
array output voltage add a smal voltage disturbance,
compare the current output power and output power before
the disturbance of the size, if power increases, the continue
to disturbance, Conversdly, criterion the direction change
disturbance. In other words, the input disturbance makes
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output power change, working point is located in the
maximum power point of the left side, should continue to
increase the disturbance, make the working point to continue

to the right that is maximum power point change of direction.

And if the input disturbance makes output diminish, working
point should be located in the right of the maximum power
point, should reduce disturbance, make the working point
move to the left, so that circulation disturbance looking for,
until find maximum power point.

In fact based on the same train of thought, since can on
photovoltaic array output voltage for disturbance, its output
current can also be carried out disturbance, to achieve
maximum power point tracking. Disturbance observation
method for principle easy to understand, calculation is
simple, and it is unnecessary to consider solar cell module
specific parameter etc is widely used, but its shortcoming is
even arrived near the maximum power point, the disturbance

will not stop, in the maximum power point nearby oscillation,

will lead to the loss of part of the power, disturbance of step
length size also determines the maximum power point
tracking speed. And for the disturbance observation method
shortcomings, variable step size disturbance observation
method is a practical method.

e  Conductance increment method

Incremental conductance method is the use of pv array
curve is a single peak curve, the maximum power point
principle to control the maximum power point method. For
photovoltaic power output, output voltage. Therefore has the
following criteria:

3—5:0, work in the maximum power point;

:—5>O,work in the maximum power point on the left ;

3—5(0, work in the maximum power point on the right.
Because:

®_dul L d

du du du

On the type can be rewritten for:

I—+d—|:0, work in the maximum power point;

U du

U'—+(%)O,work in the maximum power point on the left ;
UI—+C%<O, work in the maximum power point on the right.

This will through the judgment ' , d! that isG+dG
U du

(for G conductivity) symbol to judge photovoltaic array
whether there is maximum power point.

From the above method, derived the criterion:

By: Udl =-ldu

May: Al =Udl current power difference score

AU =—IdU Voltage power difference score
S0, AU = Al the algorithm of first difference

In the optimization process,

256(K+1)

256(k-1)
Ak =1k+D-ik)= > e > %56

i=256(k-1)

1.Al (k) =AU (k), in the power point ,keep active power

2.A1 (k))AU (k),output power increase direction for voltage increase
and decrease current direction ,must reduce the system active output
can cause the system to return to maximum power point.

3.l (k){AU (k), the contrary is the case to two

_ 1) | 2 |
A =1 kD)= > ogsm > %56

Al (k) =U (zk%+k 1)di (k) -
AU (K) = —I (k+1)dU (k)

Through the above analysis, we can see that all kinds of
tracking control method has its own advantage at the same
time, the existence of the inevitable shortcomings, because of
photovoltaic power generation maximum power point
tracking control method development is not very perfect, the
technology has not been fully mature, so photovoltaic array
maximum power point tracking control method also has
extensive research prospects and devel opment space.

Ill.  CONCLUSION

Although photovoltaic array maximum power Point
tracking control is a complicated comprehensive technol ogy,
but with the modern electronic technology and intelligent
processing method of development, the redlization of PV
array MPPT control is provided abundant theoretical basis
and new train of thought, and is to achieve a lot of
application results.

Modern application Mathematics and intelligent
processing method of booming development, solves the
photovoltaic array maximum power point tracking the
complicated problems and provides a wedlth of theory for
according to new ideas, at present in the field has made a lot
of achievements. How to make al kinds of maximum power
point tracking control methods for Organic combination,
learn from each other, so that it can better meet the actua
demand. As the solar energy and other renewable energy
utilization of booming development, photovoltaic array is to
be the most.
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