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(57) Abstract : An electronic management system for a
photovoltaic generator comprises a plurality of static
microconverters (14), cach microconverter (14) being
connected electrically to at least one photovoltaic cell
(12). The system also comprises at least one
reconfiguration module (22) able to transmit energy
streams from at least one microconverter (14) to a load
(100). A central electronic unit (20) is suitable for
commanding a modification of the energy streams
transmitted by said at least one reconfiguration module
(22). The system of the invention makes it possible (0
optimize the production of electrical energy of the
generator by adapting the power provided according to
the requirements of the load and/or according to the state
of operation of the various cells.

(57) Abrégé : Un systéme de gestion électronique d'un
génératcur photo voltaique comprend une pluralit¢ de
mlicroconvertisseurs (14) statiques, chaque
microconvertisseur (14) étant connecté électriquement a
au moins une cellule (12) photovoltaique. Le systéme
comprend aussi au moins un module (22) de
reconfiguration adapté a transmettre des flux d'énergie
d'au moins un micro convertisseur (14) vers une charge
(100). Une unité (20) électronique centrale est adaptee a
commander une modification des flux d'énergie transimis

par ledit au moins un module de recontiguration (22). Le systéme de l'invention petmet d'optimiser la production d'énergie
électrique du générateur en adaptant la puissance fournie selon les besoins de la charge et/ou selon I'état de fonctionnement des
différentes cellules.
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ELECTRONIC MANAGEMENT SYSTEM FOR PHOTOVOLTAIC CELLS

The present invention relates to the field of photovoltaic generators and more
specifically to photovoltaic modules integrating electronics; such a module comprises a
photovoltaic generator and an electronic management system for photovoltaic cells.

In a way known per se, a photovoltaic generator (PVG) comprises one or more
photovoltaic cells (PV) connected in series and/or in parallel. In the case of inorganic
materials, a photovoltaic cel! essentially consists of a diode (pin or pn junction) made up
from a semiconductor material. This material has the property of absorbing light energy,
a significant portion of which may be transferred to charge carriers (electrons and holes).
With the structure of a diode (pin or pn junction) — with doping of two areas of type N
and of type P respectively — optionally separated by a non-doped region (called an
“intrinsic” region and designated by “i” in the pin junction) — it is possible to separate
the charge carriers in order to then collect them via electrodes which the photovoltaic
cell includes. The potential difference (open-circuit voltage, V) and the maximum
current (short<circuit current lg;) which may be provided by the photovoltaic cell depend
both on the constitutive materials of the assembly of the cell and on the conditions
surrounding this cell (including illumination through spectral intensity, temperature,...).
In the case of organic materials, the models are substantially different — making further
reference to the notion of donor and acceptor materials in which electron-hole pairs
called excitons are created. The final purpose remains the same: separate the charge
carriers for collecting and generating a current.

Fig. 1 schematically illustrates an exemplary photovoltaic generator. Most
photovoltaic generators consist of at least one panel of photovoltaic cells connected in
series and/or in parallel. It is possible to connect several groups of cells in series in order
to increase the total voltage of the group of cells; it is also possible to connect several
groups of cells in parallel in order to increase the global amperage of the generator. In
the same way, several panels may be connected in series and/or in parallel in order to
increase the voltage and/or the amperage of the generator depending on the application.

Fig. 1 illustrates a photovoltaic generator comprising two parallel branches each
comprising three groups 2 of cells. In order to guarantee the electric safety of the
photovoltaic generator, anti-return diodes 3 and bypass diodes 4 are recommended. The

anti-return diodes 3 are connected in series on each parallel branch of the generator in
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order to avoid the flow in the cells of a negative current arriving from the application or
from other branches of the generator. The bypass diodes 4 are connected in anti-parallel
on groups 2 of cells. With the bypass diodes 4, a group 2 of cells having a fault or a
shadowing problem may be short-circuited and the problem of hot spots can thereby be
solved.

The maximum voltage of the generator corresponds to the sum of the maximum
voltages of the cells which make it up and the maximum current which the generator
may deliver corresponds to the sum of the maximum currents of the cells. The maximum
voltage Vo of a cell is reached for an unconnected cell, i.e. for zero output current
(open circuit) and the maximum current I of a cell is attained when its terminals are
short-circuited, i.e. for zero voltage on the terminals of the cell. The maximum values
Vo and I depend on the technology and on the material used for making the
photovoltaic cell. The maximum value of the current I also strongly depends on the
sunlight level of the cell. A photovoltaic cell thus has a non-linear current/voltage
characteristic and a power characteristic with a maximum power point (MPP) which
corresponds to optimum values of voltage Vo, and current lop. Fig. 2 illustrates the
current-voltage I, and power Py, characteristics of a photovoltaic cell with its maximum
power point (MPP). Also, a photovoltaic generator will have a non-linear current/voltage
characteristic and a power characteristic with a maximum power point. If a portion of
the cells is shaded or if one or more cells of a group are faulty, the maximum power
point MPP of this group will be displaced.

It is known how to optimize the operation of a photovoltaic generator by using a
control for tracking the maximum power point (or MPPT i.c. Maximum Power Point
Tracker). Such an MPPT control may be associated with a static converter (SC) which,
depending on the applications may be a DC/AC converter or a DC/DC converter. Fig. |
thus shows a static DC/AC converter 8 connected at the output of the generator and
collecting the electric energy produced by the whole of the cells of the generator in order
to deliver it to a load. Depending on the needs of the load, the canverter may be led to
increasing or lowering the output voltage and/or to rippling the output voltage. Fig. |
also shows an MPPT control 6 associated with the converter 8.

The MPPT control 6 is designed in order to control the converter 8 in order to
obtain an input voltage which corresponds to an optimum voltage value Vo ie.

comesponding to a maximum point of the power characteristic. The maximum power
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point depends on several variable parameters over time, notably on the sunlight present,
on the temperature of the cells or on the number of cells in an operating state.

[n this way, the yield of the photovoltaic generator is not affected too much by
the malfunction or the shade of certain cells. The electric yield of the generator directly
depends on the state of each photovoltaic cell.

For example, the maximum power point tracker MPPT control may apply an
algorithm which identifies the influence of a voltage change on the power delivered by
the generator and causes a shift in the voltage in the direction identified as increasing the
power. Thus, such an algorithm consists of measuring the power delivered by the
generator for a first voltage and, after a certain time, of imposing a second voltage
greater than the first and then measuring or estimating the corresponding power. In the
case when the power corresponding to the second voltage is greater than the power
corresponding to the first voltage, the following step of the algorithm is to impose an
even greater third voltage. In the opposite case, the third applied voltage is lower than
the first voltage. Thus, gradually the system may permanently adapt the voltage to the
terminals of the photovoltaic generator in order to approach the maximum power point
as closely as possible. It is understood that other algorithms may be applied for the
MPPT control.

However there exists a need for optimizing the management of the energy
produced by each group of photovoltaic cells of a generator, notably for adapting at best
the power of the generator to the needs of the load, and/or for efficiently and rapidly
compensating for the faults and/or sunlight variations affecting certain cells.

For this purpose, the invention proposes an electronic management system for a
photovoltaic generator comprising a plurality of microconverters each associated with
one or more cells and at least one reconfiguration module adapted for managing the
energy flows from each microconverter. The reconfiguration module may thus,
depending on the needs of the load and/or depending on the state of the different groups
of cells, modify the transfer of energy flows. The reconfiguration of the transfer of the
energy flows is controlled by a central unit. It is thus possible to optimize the generator’s
production of electric energy by adapting the provided power according to the required
needs and/or according to the operating condition of the different cells.

The invention more specifically relates to an electronic management system for a

photovoltaic generator, the system comprising:
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- a plurality of static microconverters, each microconverter being

electrically connected to at least one photovoltaic cell,

- at least one reconfiguration module adapted for transmitting energy flows

from at least one microconverter towards a load,

- a central electronic unit adapted for controlling a modification of the

energy flows transmitted by said at least one reconfiguration module.

According to an cmbodiment, each microconverter is associated with
management electronics adapted for communicating with the central electronic unit. The
management electronics may measure electric data at the input and/or at the output of
the microconverter. The management electronics may comprise a control for tracking
the maximum power operating point (MPPT). The management electronics may
comprise a clock and/or a temperature sensor.

According to an embodiment, a microconverter is connected to each cell of a
multi-junction photovoltaic device.

According to the embodiments, the central electronic unit is adapted for
communication with the load and/or with an outer network.

According to an embodiment, the reconfiguration module comprises a plurality
of switches. According to the embodiments, the central electronic unit is adapted so as to
control a putting in series or in parallel of at least two microconverters through a
reconfiguration module. The central electronic unit is also adapted for controlling short-
circuiting or bypassing of at least one microconverter through a reconfiguration module.

The invention also relates to a photovoltaic generator comprising at least one
photovoltaic cell and a management system according to the invention.

Other features and advantages of the invention will become apparent upon
reading the description which follows of the embodiments of the invention, given as an
example and with reference to the appended drawings, which show:

- Fig. |, already described, a diagram of photovoltaic generator of the state

of the art;

- Fig. 2, already described, theoretical current-voltage and power

characteristics of a photovoltaic cell;

- Fig. 3, a diagram of an exemplary electronic management system

according to the invention, and
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- Fig. 4, a diagram of a reconfiguration module of the system according to

the invention.

The invention proposes an electronic management system of a photovoltaic
generator comprising a plurality of photovoltaic cells connected in series and/or in
parallel. The electronic system according to the invention comprises a plurality of static
microconverters. By « microconverter » is meant a converter associated with a
photovoltaic cell or associated with a small group of photovoltaic cells as opposed to a
single output converter associated with the whole of the cells of the generator. Each
microconverter is electrically connected to at least one photovoltaic cell in order 10
collect the energy produced by the cell and to transfer it towards a load. The electric
application for which the photovoltaic generator is intended is called a « load ».

The management system of the invention also includes a central electronic unit
which controls at least one reconfiguration module. Such a reconfiguration module is
adapted for transmitting output powers of several microconverters towards the load. The
central electronic unit controls each reconfiguration module in order to control the
distribution of the energy flows from each converter depending on the needs of the load
and/or on the state of the cells of the generator. Management of the energy produced by
each photovoltaic cell may therefore be optimized in spite of the faults of cells and/or
premature aging of certain cells and/or the occurrence of hot points.

Fig. 3 illustrates an exemplary electronic management system of a photovoltaic
generator according to the invention. This system makes it possible to optimize the
electric energy production of photovoltaic cells.

The management system according to the invention comprises a plurality of
static (DC/DC or DC/AC) microconverters 14 each connected to at least one
photovoltaic cell. In the example of Fig. 3, six microconverters 14 are illustrated and are
connected to six groups of photovoltaic cells 12. Such a schematic configuration is only
given as an illustration, it being understood that the system may manage tens or
hundreds of microconverters 14, each microconverter being able to be associated with
one or several hundreds of cells 12.

Each microconverter 14 may be associated with electronics 16 for managing the
energy of the cell(s) 12 associated with the microconverter 14. Such electronics 16 may
notably include a control for tracking the maximum power point MPPT of the associated

photovoltaic cell(s) 12. The MPPT control is adapted for applying an algorithm for
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secking the maximum power point of the photovoltaic cell(s) 12 such as the algorithm
described earlier for example. The management electronics 16 may comprise voltage,
current and temperature sensors. It may thus measure electric data (current and/or
voltage) at the input and/or at the output of the microconverter 14 with which it is
associated. It may also measure the temperature of the panel. The management
electronics 16 is in communication with a central electronic unit 20 and is adapted for
controlling a modification of the operation of the microconverter 14 with which it is
associated, The management electronics 16 may send its measurement directly to the
central unit 20 or process them directly so as to only report the malfunction cases to the
central unit. For this purpose, the management electronics 16 may comprise a
microcontroller or an integrated logic circuit (FPGA) integrating real-time computing
algorithms. If the management electronics 16 integrates an MPPT control, it includes a
real-time computer which may be adapted for applying the invention.

In Fig. 3, the plurality of microconverters 14 is also connected into an output
static converter 18 of the generator for matching the load 100. In Fig. 3, a single output
converter 18 is illustrated, but it is understood that several converters 18 may be placed
in series, in parallel or in cascade depending on the size and on the architecture of the
photovoltaic generator. In the example of Fig. 3, the output converter 18 is a DC/AC
converter but this may be a DC/DC converter; the converter 18 may be a voltage step-up
or step-down converter depending on the contemplated applications. For example, the
converter 18 gives the possibility of having at the output of the system an electric power
either combined or not with a signal of the line carrier current (LCC) type which may be
used in the electric network.

The connection of each microconverter 14 to the output converter 18 is achieved
via reconfiguration modules 22 which are power switching units. In Fig.3, a
reconfiguration module 22 is associated with three microconverters 14, but this example
is purely illustrative and non-limiting.

The reconfiguration modules 22 allow management of the energy flows from
each microconverter 14 towards the output converter 18 and allow reconfiguration of the
energy flows depending on possible faults of certain groups of cells 12 and/or depending
on specific energy needs of the load 100. The reconfiguration module is controlled by a

central electronic unit 20.
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The central unit 20 may for example be a microcontroller. The central unit 20
receives information from each management electronics entity 16 and may control each
reconfiguration module 22 as well as each management electronics entity 16. The central
unit 20 may also receive information from the load 100 — such as for example a specific
energy need request — and it may also transmit information to the load 100 — such as for
example to inform it on an emergency power cut. The central unit 20 may also
communicate with an outer network — such as for example an electric operator in order
to inform him/her on a fault or on the necessity of maintenance.

The communications between the central unit 20 and the upper element described
above may be ensured by any suitable means, such as network cables, line carrier
currents (LCC), wireless communication protocols (WiFi) or other means. The
communication between the central unit 20 and the management electronics 16 is
bidirectional, as well as the communication between the central unit 20 and the load 100
and the central unit 20 and the outer network, On the other hand, the communication
between the central unit 20 and the reconfiguration modules 22 is unidirectional, the
modules 22 receiving controls from the central unit 20 without having to communicate
information themselves. Each of these communications may use a different technology
and a different protocol.

From the informaticn received by each management electronics entity 16 and/or
by the load 100, the central unit 20 may control each reconfiguration module 22 in order
to modify the energy flows transmitted by each microconverter 14 by taking into
account the needs and/or the operating condition of the whole of the cells and of the
microconverters of the generator. The central unit 20 may also control each electronics
entity 16 in order to cause optimum modification of the management of each
microconverter 14. Notably, in the case of malfunction or fault of certain groups of cells,
the central unit 20 is aware of this by the management electronics 16 associated with
each of these groups and may control a reconfiguration of the energy flows provided by
each other group of cells.

Fig. 4 schematically illustrates details of a reconfiguration module 22, In Fig, 4,
the reconfiguration module 22 is associated with three microconverters 14 but it is
understood that this representation is not limiting. The reconfiguration module 22 has 2n
power inputs, n being equal to the number of microconverters 14 associated with the

module and 2 power outputs. The reconfiguration module 22 thus receives as input the
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electric powers provided by each microconverter 14 and provides at the output an
increased power. The reconfiguration module 22 comprises a plurality of switches 26
which are controlled by the central electronic unit 20. The switches 26 may be of any
suitable type depending on the electronics applied in the module 22 and according to the
selected communication protocol with the central unit 20; for example transistors or
programmable logic circuits (FPGA) may be used.

Depending on the needs of the load, the reconfiguration module 22 may provide
a high voltage, by putting the microconverters 14 in series, or provide a large current, by
putting the microconverters 14 in parallel. The putting into series or into parallel of the
modules is controlled by the central electronic unit 20 which controls the closing and
opening of the suitable switches 26. The needs of the load 100 are known to the central
electronic unit 20, either by a request directly sent by the load or by an order from the
network.

Several reconfiguration modules 22 may be arranged in series, as this is
illustrated in Fig. 3 in order to allow configuration of the photovoltaic generator in a
wide voltage range. Also, several reconfiguration modules 22 may be associated in
parallel in order to allow configuration of the photovoltaic generator in a wide current
range.

The electronic management system according to the invention thus allows
management of the different needs of the load with which the photovoltaic generator is
associated, even when these needs change over time. Moreover, the electronic
management system according to the invention also allows management of temporary or
definitive malfunction situations of the elements of the generator.

In the case of malfunction of a group of cells 12 and/or of a microconverter 14,
the reconfiguration module 22 may short-circuit or temporarily or definitively bypass the
relevant power inputs. The short-circuiting or the bypassing of a microconverter 14 is
controlled by the central electronic unit 20 which controls the closing and opening of the
suitable switches 26.

The causes of malfunction of a group of cells 12 may be multiple and notably
include the aging of the cells 12, a lack of sunlight or a definitive fault. The multiplicity
of the causes of malfunction makes detection of the operating condition of the group of
cells 12 desirable and which is easy to carry out. A malfunction of a group of
photovoltaic cells 12 may be detected by a modification of the current-voltage
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characteristic at the input of the microconverter 14 for example. The management
electronics 16 measures these electric data at the input of the microconverter 14. The
measurement may be conducted continuously or at regular intervals.

A malfunction of a microconverter 14 may be detected by modification of its
current-voltage characteristic. The management electronics 16 measures these electric
data at the output of the microconverter 14. The measurement may be made
continuously or at regular intervals.

The management system according to the invention proposes to overcome these
malfunction situations. As indicated above, the management electronics 16 measures the
currents and voltages at the input and at the output of the microconverter 14.

If the product Ip,.Vyy i.. the power at the input of the microconverter 14, is zero,
this means that the associated cell(s) 12 are shaded or faulty. In order to discriminate
between temporary shading, prolonged shading and a definitive fault, the management
electronics 16 may include a clock. If the product IV, remains zero for a period of
time less than a first threshold, the management electronics 16 draws the conclusion of a
simple temporary shade and may dircctly manage this situation by ordering that its
microconverter 14 place itself in a short-circuit temporarily. If the product I,,.Vpy
remains zero for a period of time greater than this first threshold but less than a second
threshold, the management electronic 16 draws the conclusion of prolonged shading and
wams the central unit. If the product l,,.V,, remains zero for a period of time longer
than the second threshold, the management electronic 16 draws the conclusion of a
definitive fault of the cell group and wamns the central unit. Of course, the time threshold
depends on the applications. It is also possible to decide to operate with a single time
threshold or without any threshold.

In the case of shading, the central unit 20 may order the modules 22 to
reconfigure energy flows by short-circuiting the shaded group and by reorganizing the
flows provided by the microconverters 14 of the groups of non-shaded cells 12. For
example, the central unit 20 may give instruction to certain management electronics
entities 16 to modify the operation of a microconverter 14 associated with non-shaded
cells. On command from the central unit 20, the management electronics 16 may even
force a microconverter 14 into a degraded mode. [ndeed, each microconverter may step
up or step down the voltage provided by the cells which are associated with it (within

the limits of the maximum voltage V).
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In the case of a definitive failure of a group of cells 12, the management
electronics 16 informs the central unit 20 about this and may order that the
microconverter 14 place itself in a bypass mode. Indeed, each microconverter 14 may
replace the bypass diodes as well as the anti-return diodes. Of course, the
microconverters |4 do not exclude the presence of conventional protection diodes as
described with reference to Fig. 2. The central unit 20, informed on this definitive
failure, may inform the operator about this.

If the product L.V, i.e. the outer power of the microconverter 14 is zero or
infinite, this means that the microconverter 14 is faulty. The management electronics 16
informs the central unit 20 about this, which orders the reconfiguration module 22 to
short-circuit the power inputs corresponding to the faulty microconverter. The central
unit 20 may also order a reorganization of the energy flows provided by the other non-
faulty microconverters. The central unit 20 may also inform the operator on this fault.

The electronic management system according to the invention may also include
safety functions. For example, the central unit 20 may order stopping of the whole of the
microconverters 14 as well as of the converter 18. The central unit 20 may control such a
emergency stopping on an order from the load 100 or from the outer network or by itself
based on information received from the management electronics 16, such as for example
an excessive temperature of several groups of cells 12, Each management electronics
entity 16 may also include local safety functions, notably in the case of overheating of a
group of cells 12; it may then place its microconverter 14 in a short-circuit and inform
the central unit 20 about this.

The electronic management system according to the invention may also include
an anti-theft function. For example the central unit 20 may order the opening of the
whole of the switches 26 of the reconfiguration module 22 if it is informed on a
displacement of the generator — by a mechanical switch for example. A code or an order
from the operator may then be required for reactivating the switches 26 of the
reconfiguration modules 22 and again allow transfer of energy from the photovoltaic
cells to a load 100.

The central unit 20 of the management system may further transmit information
relating to the operating condition of the groups of cells 12 and/or of the
microconverters 14 of each panel 24 to a central system of an electricity network. With

this, the maintenance of the panels 24 may be facilitated. In particular, the operator in
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charge of the maintenance is then warned more rapidly of a malfunction of certain
groups of photovoltaic cells 12 or of certain microconverters 14 and may take steps
accordingly.

The management system according to the invention may be entirely or partly
integrated into a photovoltaic generator. The generator may comprise several panels 24;
each panel 24 may comprise several groups of photovoltaic cells connected in series
and/or in parallel. In the diagram of Fig. 3, two panels 24 are illustrated each comprising
three groups of cells 12 but it is understood that this representation is not numerically
limiting.

According to a possible embediment, multi-junction photavoltaic devices may be
used. It then becomes necessary to manage the problem of electric coupling of the
different junctions. A multi-junction photovoltaic device, for example with a tandem
junction, designates a photovoltaic device consisting of several simple junctions stacked
in order to increase the area for solar spectrum absorption by the device. The
photovoltaic devices with a tandem junction give the possibility of obtaining a better
electrical conversion yield. The main drawback of electric coupling in a photovoltaic
device with a tandem junction is the requirement of harmony in the performances of the
photovoltaic cells making up the tandem, regardless of the sunshine conditions. This
ideal case is not accessible in reality since the current production of each cell of the
tandem is voluntarily different according to the region of the spectrum where they are
active and varies depending on the sunshine conditions. The result of this is an intrinsic
limitation of the photovoltaic device with a tandem junction by the weakest of its
elements. Such a current limitation strongly reduces the theoretical yield of a
photovoltaic device with a tandem junction. A solution consists of electrically
decoupling the junctions of a photovoltaic device with a tandem junction. The
photovoltaic cells of the tandem are always optically coupled but are electrically
decoupled. Each junction is then associated with two electric electrodes; a photovoltaic
device with four electrodes (in the case of a tandem) is thereby obtained. By connecting
a microconverter 14 to each photovoltaic cells of the tandem, with the system, it is
possible to obtain a multijunction photovoltaic device operating with photovoltaic cells
electrically decoupled and each managed optimally via the reconfiguration modules 22.

The invention has just been described with reference to examples illustrated in

the appended figures. However, it is understood that this description is not limiting.
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Notably, the number and the arrangement of the groups of cells 12, of the
microconverters 14 and of the reconfiguration modules 22 depend on the contemplated
applications and on the architecture of the photovoltaic generator. The algorithms used
in the MPPT controls which may be included in the management electronics 16 may be
any existing algorithm or which would be developed subsequently and each electronics
entity 16 may not have the same applied algorithm. Also, the communications protocols
used between the central unit 20 and the eclements of the system or an outer network may

be adapted according to the available technologies.
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CLAIMS

1. An electronic management system for a photovoltaic generator, the

system comprising:
- a plurality of static microconverters (14), each microconverter (14) being
¢lectrically connected to one or more photovoltaic cells (12), the cell(s)
forming a portion of the whole of the cells of the generator,
- at least one reconfiguration module (22) adapted for transmitting energy
flows from said microconverters (14) towards a load (100),
- a central electronic unit (20) adapted for controlling a modification of the
energy flows transmitted by said at least one reconfiguration module (22).
2. The system according to claim 1, wherein each microconverter (14) is associated
with management electronics (16) adapted for communicating with the central electronic
unit (20).
3. The system according to claim 2, wherein the management electronics
(16) measures electric data at the input and/or at the output of the microconverter (14).

4. The system according to claim 2 or 3, wherein the management
electronics (16) comprises a control for tracking the maximum power operating point
(MPPT).

5. The system according to one of claims 2 to 4, wherein the management

electronics (16) comprises a ¢lock.

6. The system according to one of claims 2 to §, wherein the management

electronics (16) comprises a temperature senscor.

7. The system according to on¢ of the preceding claims, wherein a

microconverter (14) is connected to each cell of a multi-junction photovoltaic device.

8. The system according to one of the preceding claims, wherein the central

electronic unit (20) is adapted for communicating with the load (100).

9. The system according to one of the preceding claims, wherein the central

electronic unit (20) is adapted for communicating with an outer network.

10.  The system according to one of claims 1 to 9, wherein the central

electronic unit (20) is adapted for controlling a putting into series of at least two

microconverters (14) through a reconfiguration module (22).
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I1.  The system according to one of claims 1 to 9, wherein the central
electronic unit (20) is adapted for controlling a putting into parallel of at least two
microconverters (14) through a reconfiguration module (22).

12.  The system according to one of claims 1 to 9, wherein the central
electronic unit (20) is adapted for controlling a short-circuiting of at least one
microconverter (14) through a reconfiguration module (22).

13.  The system according to one of claims 1 to 9, wherein the central
electronic unit (20) is adapted for controlling a bypassing of at least one microconverter
(14) through a reconfiguration module (22).

14.  The system according to one of the preceding claims, wherein the
reconfiguration module (22) comprises a plurality of switches (26).

15. A photovoltaic generator comprising:

- at least one photovoltaic cell;

- the management system according to one of claims 1 to 14.
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