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(54) PHOTOVOLTAIC ASSEMBLY DETECTION APPARATUS AND ELECTRIC POWER SYSTEM

(57) Embodiments of the present invention provide
a photovoltaic module detection apparatus and a power
system, and relate to the communications field, so as to
avoid attenuation caused when data passes through a
PV module, and improve reliability of power line commu-
nication. The photovoltaic module detection apparatus
includes a driver module, configured to: receive a status
request differential signal sent by an inverter of the power
system; obtain, according to the status request differen-
tial signal, status information of a photovoltaic PV module

corresponding to the photovoltaic module detection ap-
paratus; modulate the status information of the photo-
voltaic PV module to generate a status response differ-
ential signal; and send the status response differential
signal to the inverter; and a bypass module parallelly con-
nected to the driver module, configured to transmit the
status request differential signal and the status response
differential signal, where an impedance of the bypass
module is less than an impedance of the photovoltaic PV
module.
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Description

TECHNICAL FIELD

[0001] Embodiments of the present invention relate to
the communications field, and in particular, to a photo-
voltaic module detection apparatus and a power system.

BACKGROUND

[0002] A photovoltaic (photovoltaic, PV for short) pow-
er system is a new power generating system that uses
a photovoltaic effect of a solar cell semiconductor mate-
rial to directly convert solar radiation energy into electric
energy. This power generating manner does not gener-
ate oxynitride, a gas harmful to human bodies, or a radi-
oactive waste, and therefore has a broad development
prospect.
[0003] To ensure normal working of the photovoltaic
power system, information about a voltage, a tempera-
ture, and the like of each PV module (for example, a solar
panel) included in the photovoltaic power system needs
to be monitored. An existing photovoltaic power system
generally includes an inverter, multiple PV modules, and
a PV module monitoring apparatus corresponding to
each PV module. After obtaining the information about
the voltage, the temperature, and the like of the PV mod-
ule, the PV module monitoring apparatus needs to en-
code the information, and sends encoded information to
the inverter. However, the photovoltaic power system in-
cludes multiple PV modules, and the encoded informa-
tion needs to be sent to the inverter after passing through
the multiple PV modules. Therefore, the encoded infor-
mation is attenuated once after passing through each PV
module. A larger quantity of PV modules included in the
photovoltaic power system indicates greater attenuation
in the encoded information sent to the inverter. This sig-
nificantly reduces reliability of power line communication.

SUMMARY

[0004] Embodiments of the present invention provide
a photovoltaic module detection apparatus and a power
system, so as to avoid attenuation caused when data
passes through a PV module, and improve reliability of
power line communication.
[0005] To achieve the foregoing objective, the follow-
ing technical solutions are used in the embodiments of
the present invention.
[0006] According to a first aspect, an embodiment of
the present invention provides a photovoltaic module de-
tection apparatus, applied to a power system, where the
photovoltaic module detection apparatus includes:
a driver module and a bypass module parallelly connect-
ed to the driver module, where the driver module is con-
figured to: receive a status request differential signal sent
by an inverter of the power system; obtain, according to
the status request differential signal, status information

of a photovoltaic PV module corresponding to the pho-
tovoltaic module detection apparatus; modulate the sta-
tus information of the photovoltaic PV module to generate
a status response differential signal; and send the status
response differential signal to the inverter; the bypass
module is configured to transmit the status request dif-
ferential signal and the status response differential sig-
nal; and an impedance of the bypass module is less than
an impedance of the photovoltaic PV module.
[0007] According to the photovoltaic module detection
apparatus provided in this embodiment of the present
invention, the bypass module configured to transmit the
status request differential signal and the status response
differential signal is disposed, and the impedance of the
bypass module is less than the impedance of the PV
module. Therefore, the status request differential signal
and the status response differential signal are transmitted
on a low impedance loop, so that attenuation caused
when the status request differential signal and the status
response differential signal in the prior art pass through
the PV module is avoided, and reliability of power line
communication is improved.
[0008] Further, the driver module specifically includes:
a receiving module connected to the bypass module, a
control module connected to the receiving module, and
a sending module connected to all the control module,
the receiving module, and the bypass module, where the
receiving module is configured to: receive the status re-
quest differential signal sent by the inverter; demodulate
the status request differential signal to generate a level
signal used to request the status information of the pho-
tovoltaic PV module; and send the level signal to the con-
trol module; the control module is configured to receive
the level signal sent by the receiving module; and read
the status information of the photovoltaic PV module and
then send the status information to the sending module
according to the level signal; and the sending module is
configured to: receive the status information of the pho-
tovoltaic PV module sent by the control module; modulate
the status information of the photovoltaic PV module to
generate the status response differential signal; and send
the status response differential signal to the inverter.
[0009] Further, the bypass module specifically in-
cludes: a first capacitor connected to both the sending
module and the receiving module, where one end of the
first capacitor is connected to the sending module, and
the other end of the first capacitor is connected to the
receiving module.
[0010] According to the photovoltaic module detection
apparatus provided in this embodiment of the present
invention, the capacitor is a device that isolates a direct
current and conducts an alternating current (a device that
isolates a direct current and conducts an alternating cur-
rent). Therefore, during alternating current transmission,
the impedance of the bypass module is far less than the
impedance of the PV module.
[0011] Optionally, the bypass module further includes:
a resistor connected to the first capacitor, where one end
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of the resistor is connected to one end of the first capac-
itor, and the other end of the resistor is connected to the
sending module.
[0012] Optionally, the bypass module further includes
a switch element connected to the first capacitor, where
one end of the switch element is connected to one end
of the first capacitor, the other end of the switch element
is connected to the sending module, and the switch ele-
ment is connected to the control module; and the control
module is further configured to control conduction and
disconnection of the switch element.
[0013] Optionally, the bypass module further includes
a resistor connected to the first capacitor, and a switch
element connected to the resistor, where one end of the
resistor is connected to one end of the first capacitor, the
other end of the resistor is connected to one end of the
switch element, the other end of the switch element is
connected to the sending module, and the switch element
is connected to the control module; and the control mod-
ule is further configured to control conduction and dis-
connection of the switch element.
[0014] According to the photovoltaic module detection
apparatus provided in this embodiment of the present
invention, the photovoltaic module detection apparatus
includes a switch element, and a control module can con-
trol conduction and disconnection of the switch element.
Therefore, when a status request differential signal and
a status response differential signal need to be transmit-
ted, a bypass module is conducted, or when a status
request differential signal and a status response differ-
ential signal do not need to be transmitted, a bypass mod-
ule is disconnected.
[0015] Further, the photovoltaic module detection ap-
paratus further includes a second capacitor and a third
capacitor, where one end of the second capacitor is con-
nected to the sending module, the other end of the sec-
ond capacitor is connected to the bypass module, one
end of the third capacitor is connected to the receiving
module, and the other end of the third capacitor is con-
nected to the bypass module.
[0016] Further, the photovoltaic module detection ap-
paratus further includes a power supply connected to the
control module, configured to supply power to the control
module.
[0017] According to a second aspect, an embodiment
of the present invention provides a power system, includ-
ing an inverter, at least one photovoltaic PV module se-
rially connected to the inverter, and at least one photo-
voltaic module detection apparatus that is serially con-
nected to the inverter and that is according to any one
implementation of the first aspect, where the PV module
and the photovoltaic module detection apparatus are in
a one-to-one correspondence, and the photovoltaic PV
module is parallelly connected to the photovoltaic module
detection apparatus corresponding to the photovoltaic
PV module.
[0018] According to the power system provided in the
embodiments of the present invention, a bypass module

configured to transmit a status request differential signal
and a status response differential signal is disposed in a
photovoltaic module detection apparatus included in the
power system, and an impedance of the bypass module
is less than an impedance of a PV module. Therefore,
the status request differential signal and the status re-
sponse differential signal are transmitted on a low im-
pedance loop, so that attenuation caused when the sta-
tus request differential signal and the status response
differential signal in the prior art pass through the PV
module is avoided, and reliability of power line commu-
nication is improved.

BRIEF DESCRIPTION OF DRAWINGS

[0019]

FIG. 1 is a schematic structural diagram of a power
system in the prior art;
FIG. 2 is a schematic structural diagram 1 of a pho-
tovoltaic module detection apparatus according to
an embodiment of the present invention;
FIG. 3 is a schematic structural diagram 2 of a pho-
tovoltaic module detection apparatus according to
an embodiment of the present invention;
FIG. 4 is a schematic structural diagram 3 of a pho-
tovoltaic module detection apparatus according to
an embodiment of the present invention;
FIG. 5 is a schematic structural diagram 4 of a pho-
tovoltaic module detection apparatus according to
an embodiment of the present invention;
FIG. 6 is a schematic structural diagram 5 of a pho-
tovoltaic module detection apparatus according to
an embodiment of the present invention;
FIG. 7 is a schematic structural diagram 6 of a pho-
tovoltaic module detection apparatus according to
an embodiment of the present invention;
FIG. 8 is a schematic structural diagram 7 of a pho-
tovoltaic module detection apparatus according to
an embodiment of the present invention;
FIG. 9 is a schematic structural diagram 8 of a pho-
tovoltaic module detection apparatus according to
an embodiment of the present invention;
FIG. 10 is a schematic structural diagram of a power
system according to an embodiment of the present
invention;
FIG. 11 is a schematic flowchart 1 of a power line
communication method according to an embodiment
of the present invention;
FIG. 12 is a schematic flowchart 2 of a power line
communication method according to an embodiment
of the present invention; and
FIG. 13 is a schematic flowchart 3 of a power line
communication method according to an embodiment
of the present invention.
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DESCRIPTION OF EMBODIMENTS

[0020] The technologies described in the embodi-
ments of the present invention are mainly applied to a
direct current power system. The power system uses an
electrical power cable as a transmission medium, and
transmits an analog signal or a digital signal at a high
speed by using a carrier, and is a communication manner
specific to a power system. The greatest feature of the
direct current power system is that an additional commu-
nications line does not need to be set up, and only an
existing electrical power cable needs to be used to trans-
mit data, so that line complexity and construction costs
of the power system may be effectively reduced.
[0021] The power system generally includes multiple
PV modules. To ensure normal working of the power sys-
tem, information about a voltage, a temperature, and the
like of each PV module included in the power system
needs to be monitored. A schematic structural diagram
of an existing power system is shown in FIG. 1. The power
system includes an inverter, multiple PV modules, and a
detection apparatus corresponding to each PV module.
Each PV module is parallelly connected to the detection
apparatus corresponding to the PV module. Specifically,
an input end of each PV module is connected to an input
end of the detection apparatus corresponding to the PV
module, and an output end of each PV module is con-
nected to an output end of the detection apparatus cor-
responding to the PV module.
[0022] In an example in which the power system mon-
itors information about a PV module 1, the inverter first
sends a status request message to a detection apparatus
(referred to as the detection apparatus of the PV module
1 in the following) corresponding to the PV module 1.
After obtaining the information about the PV module 1
according to the status request message, the detection
apparatus of the PV module 1 encodes the information
about the PV module 1, and returns encoded information
to the inverter. However, the multiple PV modules are
serially connected. Therefore, the information about the
PV module 1 can be returned to the inverter only after
passing through a PV module 2, a PV module 3, ..., and
a PV module n. The information about the PV module 1
is attenuated once after passing through each PV mod-
ule. Therefore, when receiving the information about the
PV module 1, the inverter may be incapable of identifying
the information about the PV module 1, significantly re-
ducing reliability of power line communication.
[0023] The embodiments of the present invention pro-
vide a photovoltaic module detection apparatus, so as to
ensure that data is transmitted on a low impedance loop
of the photovoltaic module detection apparatus, avoid
attenuation caused when the data passes through a PV
module, and improve reliability of power line communi-
cation.
[0024] It should be noted that, the term "and/or" in this
specification describes only an association relationship
for describing associated objects and represents that

three relationships may exist. For example, A and/or B
may represent the following three cases: Only A exists,
both A and B exist, and only B exists. In addition, the
character "/" in this specification generally indicates an
"or" relationship between the associated objects.
[0025] In the specification, claims, and accompanying
drawings in the embodiments of the present invention,
the terms "first", "second", "third", and so on are intended
to distinguish between different objects but do not indi-
cate a particular order. In addition, the terms "including",
"having", and any other variant thereof, are intended to
cover a non-exclusive inclusion. For example, a process,
a method, a system, a product, or a device that includes
a series of steps or units is not limited to the listed steps
or units, but optionally further includes an unlisted step
or unit, or optionally further includes another inherent
step or unit of the process, the method, the product, or
the device.
[0026] An embodiment of the present invention pro-
vides a photovoltaic module detection apparatus, which
is applied to a power system. As shown in FIG. 2, the
apparatus includes a driver module 10 and a bypass
module 11.
[0027] The driver module 10 is configured to: receive
a status request differential signal sent by an inverter of
the power system; obtain, according to the status request
differential signal, status information of a photovoltaic PV
module corresponding to the photovoltaic module detec-
tion apparatus; modulate the status information of the
photovoltaic PV module to generate a status response
differential signal; and send the status response differ-
ential signal to the inverter.
[0028] The bypass module 11 parallelly connected to
the driver module 10 is configured to transmit the status
request differential signal and the status response differ-
ential signal.
[0029] An impedance of the bypass module 11 is less
than an impedance of the photovoltaic PV module.
[0030] Specifically, an input end of the driver module
10 is connected to an input end of the bypass module
11, and an output end of the driver module 10 is connect-
ed to an output end of the bypass module 11.
[0031] It should be noted that the photovoltaic module
detection apparatus provided in this embodiment of the
present invention is parallelly connected to a PV module
corresponding to the photovoltaic module detection ap-
paratus, and a positive end and a negative end (as shown
in FIG. 2) of the PV module corresponding to the photo-
voltaic module detection apparatus are respectively con-
nected to those of the driver module 10.
[0032] It may be understood that information received
and transmitted by the photovoltaic module detection ap-
paratus is a differential signal. Differential signal trans-
mission and receiving are a signal transmission technol-
ogy different from a conventional technology of a single
end signal. In differential transmission, signals are trans-
mitted on both cables, and the two signals have same
amplitudes but opposite phases. The signals transmitted
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on the two cables are differential signals.
[0033] When the photovoltaic module detection appa-
ratus detects the PV module corresponding to the pho-
tovoltaic module detection apparatus, a pair of status re-
quest differential signals sent by the inverter is respec-
tively transmitted, after passing through the bypass mod-
ule 11, from the positive end and the negative end shown
in FIG. 2 to the driver module 10. The driver module 10
demodulates the pair of status request differential signals
to generate a level signal used to request the status in-
formation of the photovoltaic PV module, reads the status
information of the photovoltaic PV module according to
the level signal, modulates the status information of the
PV module to generate a pair of status response differ-
ential signals, and sends, by using the bypass module
11, the pair of status response differential signals from
the positive end and the negative end shown in FIG. 2
to the inverter. The impedance of the bypass module 11
is less than the impedance of the PV module. Therefore,
the status request differential signal and the status re-
sponse differential signal are transmitted on a low im-
pedance loop, so that attenuation caused when the sta-
tus request differential signal and the status response
differential signal in the prior art pass through the PV
module is avoided, and reliability of power line commu-
nication is improved.
[0034] It should be noted that the photovoltaic module
detection apparatus is parallelly connected to the PV
module. Therefore, the driver module 10 of the photo-
voltaic module detection apparatus may directly read the
status information of the PV module. The status informa-
tion of the PV module may include but is not limited to
status information such as a temperature of the PV mod-
ule and a voltage of the PV module.
[0035] Specifically, as shown in FIG. 3, the driver mod-
ule 10 specifically includes:

a receiving module 100 connected to the bypass
module 11, configured to: receive the status request
differential signal sent by the inverter; demodulate
the status request differential signal to generate a
level signal; and send the level signal to a control
module 101, where the level signal is used to request
the status information of the photovoltaic PV module;
the control module 101 connected to the receiving
module 100, configured to receive the level signal
sent by the receiving module 100; and read the status
information of the photovoltaic PV module and then
send the status information to a sending module 102
according to the level signal; and
the sending module 102 connected to all the control
module 101, the receiving module 100, and the by-
pass module 11, configured to: receive the status
information of the photovoltaic PV module sent by
the control module; modulate the status information
of the photovoltaic PV module to generate the status
response differential signal; and send the status re-
sponse differential signal to the inverter.

[0036] Further, as shown in FIG. 4, the bypass module
11 specifically includes:
a first capacitor C1 connected to both the sending module
102 and the receiving module 100, where one end of the
first capacitor C1 is connected to the sending module
102, and the other end of the first capacitor C1 is con-
nected to the receiving module 100.
[0037] It may be understood that the capacitor is a de-
vice that isolates a direct current and conducts an alter-
nating current. Therefore, the impedance of the bypass
module is far less than the impedance of the PV module,
so that a status request differential signal and a status
response differential signal are transmitted on a low im-
pedance loop, avoiding attenuation caused when the sta-
tus request differential signal and the status response
differential signal in the prior art pass through the PV
module, and improving reliability of power line commu-
nication.
[0038] In a first possible implementation, with refer-
ence to FIG. 4, as shown in FIG. 5, the bypass module
11 further includes a resistor R serially connected to the
first capacitor C1. One end of the resistor R is connected
to one end of the first capacitor C1, and the other end of
the resistor R is connected to the sending module 102.
[0039] In a second possible implementation, with ref-
erence to FIG. 4, as shown in FIG. 6, the bypass module
11 further includes a switch element K serially connected
to the first capacitor C1. One end of the switch element
K is connected to one end of the first capacitor C1, the
other end of the switch element K is connected to the
sending module 102.
[0040] Further, the switch element K is connected to
the control module 101. The control module 101 is further
configured to control conduction and disconnection of
the switch element.
[0041] It may be understood that when the bypass
module 11 needs to transmit the status request differen-
tial signal and the status response differential signal, the
control module 101 controls the switch K to be conducted.
Alternatively, when the bypass module 11 does not need
to transmit the status request differential signal and the
status response differential signal, the control module
101 controls the switch K to be disconnected.
[0042] In a third possible implementation, with refer-
ence to FIG. 4, as shown in FIG. 7, the bypass module
11 further includes a resistor R serially connected to the
first capacitor C1 and a switch element K serially con-
nected to the resistor R. One end of the resistor R is
connected to one end of the first capacitor C1, the other
end of the resistor R is connected to one end of the switch
element K, and the other end of the switch element K is
connected to the sending module 102.
[0043] Further, the switch element K is connected to
the control module 101. The control module 101 is further
configured to control conduction and disconnection of
the switch element K.
[0044] It may be understood that when the bypass
module 11 needs to transmit the status request differen-
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tial signal and the status response differential signal, the
control module 101 controls the switch K to be conducted.
Alternatively, when the bypass module 11 does not need
to transmit the status request differential signal and the
status response differential signal, the control module
101 controls the switch K to be disconnected.
[0045] Optionally, with reference to FIG. 3, as shown
in FIG. 8, the photovoltaic module detection apparatus
further includes:
a second capacitor C2 and a third capacitor C3, where
one end of the second capacitor C2 is connected to the
sending module 102, the other end of the second capac-
itor C2 is connected to the bypass module 11, one end
of the third capacitor C3 is connected to the receiving
module 100, and the other end of the third capacitor C3
is connected to the bypass module 11.
[0046] The second capacitor C2 is configured to per-
form rectification and filtering on a status request differ-
ential signal and a status response differential signal that
pass through the second capacitor C2. The third capac-
itor C3 is configured to perform rectification and filtering
on a status request differential signal and a status re-
sponse differential signal that pass through the third ca-
pacitor C3.
[0047] Optionally, with reference to FIG. 8, as shown
in FIG. 9, the photovoltaic module detection apparatus
further includes:
a power supply 12 connected to the control module 101,
configured to supply power to the control module 101.
[0048] It should be noted that if the photovoltaic module
detection apparatus does not include the power supply
12, the inverter in the power system supplies power to
the control module 101. Alternatively, if the photovoltaic
module detection apparatus includes the power supply
12, the power supply 12 built in the photovoltaic module
detection apparatus is configured to supply power to the
control module 101. This is not limited in this embodiment
of the present invention.
[0049] This embodiment of the present invention pro-
vides a photovoltaic module detection apparatus, applied
to a power system, where the photovoltaic module de-
tection apparatus includes: a driver module, configured
to: receive a status request differential signal sent by an
inverter of the power system; obtain, according to the
status request differential signal, status information of a
photovoltaic PV module corresponding to the photovolta-
ic module detection apparatus; modulate the status in-
formation of the photovoltaic PV module to generate a
status response differential signal; and send the status
response differential signal to the inverter; and a bypass
module parallelly connected to the driver module, con-
figured to transmit the status request differential signal
and the status response differential signal, where an im-
pedance of the bypass module is less than an impedance
of the photovoltaic PV module. Based on the description
in the foregoing embodiment, the bypass module config-
ured to transmit the status request differential signal and
the status response differential signal is disposed, and

the impedance of the bypass module is less than the
impedance of the PV module. Therefore, the status re-
quest differential signal and the status response differ-
ential signal are transmitted on a low impedance loop,
so that attenuation caused when the status request dif-
ferential signal and the status response differential signal
in the prior art pass through the PV module is avoided,
and reliability of power line communication is improved.
[0050] An embodiment of the present invention pro-
vides a power system, as shown in FIG. 10, including an
inverter and at least one photovoltaic PV module serially
connected to the inverter, where the power system fur-
ther includes:
at least one photovoltaic module detection apparatus that
is serially connected to the inverter and that has any of
the foregoing features, where the photovoltaic PV mod-
ule is in a mapping relationship with the photovoltaic mod-
ule detection apparatus, and the photovoltaic PV module
is parallelly connected to the photovoltaic module detec-
tion apparatus with which the photovoltaic PV module is
in the mapping relationship.
[0051] It may be understood that a mapping relation-
ship between the photovoltaic PV module and the pho-
tovoltaic module detection apparatus means that the
photovoltaic PV module and the photovoltaic module de-
tection apparatus are in a one-to-one correspondence,
and in the power system, a quantity of photovoltaic PV
modules is equal to a quantity of photovoltaic module
detection apparatuses. As shown in FIG. 10, the quantity
of photovoltaic PV modules is n. Therefore, the quantity
of photovoltaic module detection apparatuses is n. In ad-
dition, a photovoltaic PV module is parallelly connected
to a photovoltaic module detection apparatus with which
the photovoltaic PV module is in a mapping relationship.
[0052] In an example in which the power system mon-
itors information about a PV module 1, the inverter first
sends a pair of status request differential signals from a
positive end and a negative end of the inverter to a pho-
tovoltaic module detection apparatus corresponding to
the PV module 1. After obtaining the information about
the PV module 1 according to the status request differ-
ential signals, the photovoltaic module detection appa-
ratus corresponding to the PV module 1 encodes the
information about the PV module 1 to generate a pair of
status response differential signals, and returns the sta-
tus response differential signals to the inverter. Multiple
PV modules are serially connected, and multiple photo-
voltaic module detection apparatuses are also serially
connected. Therefore, a negative status response differ-
ential signal is returned to the inverter after passing
through a bypass module 11 of the photovoltaic module
detection apparatus corresponding to the PV module 1,
and a positive status response differential signal is re-
turned to the inverter by successively passing through
the bypass module 11 of the photovoltaic module detec-
tion apparatus corresponding to the PV module 1, a by-
pass module 11 of a photovoltaic module detection ap-
paratus corresponding to a PV module 2, a bypass mod-
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ule 11 of a photovoltaic module detection apparatus cor-
responding to a PV module 3, ..., and a bypass module
11 of a photovoltaic module detection apparatus corre-
sponding to a PV module n, so that a status response
differential signal is transmitted on a low impedance loop.
Likewise, a principle for transmitting a status request dif-
ferential signal is the same as that for transmitting a status
response differential signal. Details are not described
herein.
[0053] In an example in which the power system mon-
itors information about a PV module 2, the inverter first
sends a pair of status request differential signals from a
positive end and a negative end of the inverter to a pho-
tovoltaic module detection apparatus corresponding to
the PV module 2. After obtaining the information about
the PV module 2 according to the status request differ-
ential signals, the photovoltaic module detection appa-
ratus corresponding to the PV module 2 encodes the
information about the PV module 2 to generate a pair of
status response differential signals, and returns the sta-
tus response differential signals to the inverter. Multiple
PV modules are serially connected, and multiple photo-
voltaic module detection apparatuses are also serially
connected. Therefore, a negative status response differ-
ential signal is returned to the inverter after passing
through a bypass module 11 of the photovoltaic module
detection apparatus corresponding to the PV module 2
and a bypass module 11 of a photovoltaic module detec-
tion apparatus corresponding to a PV module 1, and a
positive status response differential signal is returned to
the inverter by successively passing through the bypass
module 11 of the photovoltaic module detection appara-
tus corresponding to the PV module 2, a bypass module
11 of a photovoltaic module detection apparatus corre-
sponding to a PV module 3, ..., and a bypass module 11
of a photovoltaic module detection apparatus corre-
sponding to a PV module n, so that a status response
differential signal is transmitted on a low impedance loop.
Likewise, a principle for transmitting a status request dif-
ferential signal is the same as that for transmitting a status
response differential signal. Details are not described
herein.
[0054] This embodiment of the present invention pro-
vides a power system, including an inverter, at least one
photovoltaic PV module serially connected to the invert-
er, and at least one photovoltaic module detection appa-
ratus that is serially connected to the inverter and that
has any of the foregoing features, where the photovoltaic
PV module and the photovoltaic module detection appa-
ratus are in a one-to-one correspondence, and the pho-
tovoltaic PV module is parallelly connected to the photo-
voltaic module detection apparatus corresponding to the
photovoltaic PV module. Based on the description in the
foregoing embodiment, a bypass module configured to
transmit a status request differential signal and a status
response differential signal is disposed in a photovoltaic
module detection apparatus included in the power sys-
tem, and an impedance of the bypass module is less than

an impedance of a PV module. Therefore, the status re-
quest differential signal and the status response differ-
ential signal are transmitted on a low impedance loop,
so that attenuation caused when the status request dif-
ferential signal and the status response differential signal
in the prior art pass through the PV module is avoided,
and reliability of power line communication is improved.
[0055] An embodiment of the present invention further
provides a power line communication method, which is
applied to the power system described in the foregoing
embodiment. As shown in FIG. 11, the method includes:
[0056] S101. A photovoltaic module detection appara-
tus receives a pair of status request differential signals
sent by an inverter.
[0057] It should be noted that the power system gen-
erally detects only one PV module in the power system
at a same time.
[0058] Specifically, a receiving module in the photo-
voltaic module detection apparatus receives, by using a
bypass module, the pair of status request differential sig-
nals sent by the inverter.
[0059] S102. The photovoltaic module detection appa-
ratus obtains, according to the status request differential
signals, status information of a photovoltaic PV module
parallelly connected to the photovoltaic module detection
apparatus.
[0060] Specifically, as shown in FIG. 12, step S102
may include S102a and S102b.
[0061] S102a. The photovoltaic module detection ap-
paratus generates a level signal according to the status
request differential signals.
[0062] Specifically, the receiving module of the photo-
voltaic module detection apparatus demodulates the pair
of status request differential signals to generate the level
signal, and sends the level signal to a control module,
where the level signal is used to request the status infor-
mation of the photovoltaic PV module.
[0063] S102b. The photovoltaic module detection ap-
paratus obtains, according to the level signal, status in-
formation of the photovoltaic PV module parallelly con-
nected to the photovoltaic module detection apparatus.
[0064] Specifically, after receiving the level signal, the
control module of the photovoltaic module detection ap-
paratus obtains the status information of the photovoltaic
PV module according to the level signal.
[0065] S103. The photovoltaic module detection appa-
ratus sends the status information of the photovoltaic PV
module to the inverter by using bypass modules of all
photovoltaic module detection apparatuses in a power
system.
[0066] Specifically, as shown in FIG. 13, step S103
may include S103a and S103b.
[0067] S103a. The photovoltaic module detection ap-
paratus generates a pair of status response differential
signals according to the status information of the photo-
voltaic PV module.
[0068] Specifically, the control module of the photo-
voltaic module detection apparatus sends the status in-
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formation of the photovoltaic PV module to a sending
module. After receiving the status information of the pho-
tovoltaic PV module sent by the control module, the send-
ing module modulates the status information of the pho-
tovoltaic PV module to generate the pair of status re-
sponse differential signals.
[0069] S103b. The photovoltaic module detection ap-
paratus sends the status response differential signals to
the inverter by using the bypass modules of all the pho-
tovoltaic module detection apparatuses in the power sys-
tem.
[0070] Specifically, the sending module of the photo-
voltaic module detection apparatus sends the pair of sta-
tus response differential signals to the inverter by using
the bypass modules.
[0071] This embodiment of the present invention pro-
vides a power line communication method, which is ap-
plied to a power system that has any of the foregoing
features. The method includes: receiving, by a photo-
voltaic module detection apparatus, a pair of status re-
quest differential signals sent by an inverter; obtaining,
by the photovoltaic module detection apparatus accord-
ing to the status request differential signals, status infor-
mation of a photovoltaic PV module parallelly connected
to the photovoltaic module detection apparatus; and
sending, by the photovoltaic module detection appara-
tus, the status information of the photovoltaic PV module
to the inverter by using bypass modules of all photovoltaic
module detection apparatuses in the power system.
Based on the description in the foregoing embodiment,
a bypass module configured to transmit a status request
differential signal and a status response differential signal
is disposed, and an impedance of the bypass module is
far less than an impedance of the PV module. Therefore,
the status request differential signal and the status re-
sponse differential signal are transmitted on a low im-
pedance loop, so that attenuation caused when the sta-
tus request differential signal and the status response
differential signal in the prior art pass through the PV
module is avoided, and reliability of power line commu-
nication is improved.
[0072] The foregoing descriptions are merely specific
implementations of the present invention, but are not in-
tended to limit the protection scope of the present inven-
tion. Any variation or replacement readily figured out by
persons skilled in the art within the technical scope dis-
closed in the present invention shall fall within the pro-
tection scope of the present invention. Therefore, the pro-
tection scope of the present invention shall be subject to
the protection scope of the claims.

Claims

1. A photovoltaic module detection apparatus, applied
to a power system, wherein the photovoltaic module
detection apparatus comprises:

a driver module, configured to: receive a status
request differential signal sent by an inverter of
the power system; obtain, according to the sta-
tus request differential signal, status information
of a photovoltaic PV module corresponding to
the photovoltaic module detection apparatus;
modulate the status information of the photo-
voltaic PV module to generate a status response
differential signal; and send the status response
differential signal to the inverter; and
a bypass module parallelly connected to the
driver module, configured to transmit the status
request differential signal and the status re-
sponse differential signal, wherein
an impedance of the bypass module is less than
an impedance of the photovoltaic PV module.

2. The photovoltaic module detection apparatus ac-
cording to claim 1, wherein the driver module spe-
cifically comprises:

a receiving module connected to the bypass
module, configured to: receive the status re-
quest differential signal sent by the inverter; de-
modulate the status request differential signal
to generate a level signal; and send the level
signal to a control module, wherein the level sig-
nal is used to request the status information of
the photovoltaic PV module;
the control module connected to the receiving
module, configured to receive the level signal
sent by the receiving module; and read the sta-
tus information of the photovoltaic PV module
and then send the status information to a send-
ing module according to the level signal; and
the sending module connected to all the control
module, the receiving module, and the bypass
module, configured to: receive the status infor-
mation of the photovoltaic PV module sent by
the control module; modulate the status infor-
mation of the photovoltaic PV module to gener-
ate the status response differential signal; and
send the status response differential signal to
the inverter.

3. The photovoltaic module detection apparatus ac-
cording to claim 1 or 2, wherein the bypass module
specifically comprises:
a first capacitor connected to both the sending mod-
ule and the receiving module, wherein one end of
the first capacitor is connected to the sending mod-
ule, and the other end of the first capacitor is con-
nected to the receiving module.

4. The photovoltaic module detection apparatus ac-
cording to claim 3, wherein the bypass module fur-
ther comprises:
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a resistor connected to the first capacitor, where-
in
one end of the resistor is connected to one end
of the first capacitor, and the other end of the
resistor is connected to the sending module.

5. The photovoltaic module detection apparatus ac-
cording to claim 3, wherein
the bypass module further comprises a switch ele-
ment connected to the first capacitor, wherein
one end of the switch element is connected to one
end of the first capacitor, the other end of the switch
element is connected to the sending module, and
the switch element is connected to the control mod-
ule; and
the control module is further configured to control
conduction and disconnection of the switch element.

6. The photovoltaic module detection apparatus ac-
cording to claim 3, wherein
the bypass module further comprises a resistor con-
nected to the first capacitor, and a switch element
connected to the resistor, wherein one end of the
resistor is connected to one end of the first capacitor,
the other end of the resistor is connected to one end
of the switch element, the other end of the switch
element is connected to the sending module, and
the switch element is connected to the control mod-
ule; and
the control module is further configured to control
conduction and disconnection of the switch element.

7. The photovoltaic module detection apparatus ac-
cording to any one of claims 1 to 6, wherein the pho-
tovoltaic module detection apparatus further com-
prises:

a second capacitor and a third capacitor, wherein
one end of the second capacitor is connected to the
sending module, the other end of the second capac-
itor is connected to the bypass module, one end of
the third capacitor is connected to the receiving mod-
ule, and the other end of the third capacitor is con-
nected to the bypass module.

8. The photovoltaic module detection apparatus ac-
cording to any one of claims 1 to 7, wherein the pho-
tovoltaic module detection apparatus further com-
prises:

a power supply connected to the control module,
configured to supply power to the control module.

9. A power system, comprising an inverter and at least
one photovoltaic PV module serially connected to
the inverter, wherein the power system further com-
prises:
at least one photovoltaic module detection appara-

tus that is serially connected to the inverter and that
is according to any one of claims 1 to 8, wherein the
photovoltaic PV module and the photovoltaic module
detection apparatus are in a one-to-one correspond-
ence, and the photovoltaic PV module is parallelly
connected to the photovoltaic module detection ap-
paratus corresponding to the photovoltaic PV mod-
ule.
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