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( 57 ) ABSTRACT 
A communication host and a photovoltaic power generation 
system are provided . The communication host includes an 
acquiring module , a determining module and a control 
module . The acquiring module is configured to acquire an 
operating state parameter of the system . The determining 
module is configured to determine whether the optimizer 
meets a first preset triggering condition based on the oper 
ating state parameter . In a case where the optimizer meets 
the first preset triggering condition , a first triggering instruc 
tion is transmitted , to instruct the system to decrease , in 
response to the first triggering instruction , the direct current 
bus voltage of the grid - connected inverter , and / or a second 
triggering instruction is transmitted , to instruct the system to 
increase , in response to the second triggering instruction , an 
output voltage limiting value of at least one of the optimizers 
meeting the first preset triggering condition . 
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COMMUNICATION HOST AND 
PHOTOVOLTAIC POWER GENERATION 

SYSTEM 

generation system , such that the maximum power generation 
capacity of the photovoltaic power generation system can be 
achieved . 

CROSS REFERENCE TO RELATED 
APPLICATION 

[ 0001 ] The present application claims priority to Chinese 
Patent Application No . 201711014596 . 0 , titled " COMMU 
NICATION HOST AND PHOTOVOLTAIC POWER GEN 
ERATION SYSTEM ” , filed on Oct . 26 , 2017 with the State 
Intellectual Property Office of People ' s Republic of China , 
which is incorporated herein by reference in its entirety . 

FIELD 

[ 0002 ] The present disclosure relates to the technical field 
of photovoltaic power generation , and in particular to a 
communication host and a photovoltaic power generation 
system . 

BACKGROUND 
[ 0003 ] With the continuous development of science and 
technology , photovoltaic power generation systems are 
developed rapidly . Generally , in a current photovoltaic 
power generation system , multiple photovoltaic modules are 
connected in series to form a photovoltaic string , and 
photovoltaic strings are connected in parallel to form a 
photovoltaic array . An inverter converts a direct current 
( DC ) into an alternating current ( AC ) by performing maxi 
mum power point tracking ( MPPT ) control on the photo 
voltaic string or the photovoltaic array , and transmits the AC 
to the power grid . 
[ 0004 ] For conventional photovoltaic power generation 
systems , a centralized photovoltaic power generation system 
usually performs MPPT on only one path , and both a 
string - type photovoltaic power generation system and a 
distributed photovoltaic power generation system perform 
MPPT on multiple paths . However , series mismatch and 
parallel mismatch among modules may be caused due to 
factors such as shadow occlusion and differences between 
module parameters , thereby resulting in a loss in a power 
generation capacity . 
[ 0005 ] At present , in order to solve the series mismatch 
and parallel mismatch among the photovoltaic modules , 
each of the photovoltaic modules is generally provided with 
an optimizer having a module - level MPPT function . As 
shown in FIG . 1 , multiple optimizers are connected in series 
to form an optimizer set , and multiple optimizer sets are 
connected in parallel to a DC input terminal of a grid 
connected inverter . 
[ 0006 ] However , it is found by the inventor that with the 
optimizers having such structure , in order to ensure that the 
inverter operates in an optimal operating range , the DC bus 
voltage of the grid - connected inverter is usually controlled 
to be a constant value . In a case where there is a great 
difference between maximum powers of photovoltaic panels 
in the same optimizer set ( in a case where the photovoltaic 
panels are uniformly shielded by leaves , dark clouds and the 
like ) , the maximum power generation capacity of the system 
cannot be achieved with the conventional solution . 
[ 0007 ] Therefore , a technical issue to be solved urgently 
by those skilled in the art is to provide a photovoltaic power 

SUMMARY 
[ 0008 ] . In view of the above , a communication host and a 
photovoltaic power generation system are provided accord 
ing to the embodiments of the present disclosure , so as to 
acquire the maximum power of the photovoltaic power 
generation system . 
[ 0009 ] The following technical solutions are provided 
according to the embodiments of the present disclosure . 
10010 ] A communication host is provided , which is 
applied to a photovoltaic power generation system . The 
photovoltaic power generation system includes photovoltaic 
strings and optimizers . Each of the photovoltaic strings 
includes at least one photovoltaic module . Each of the 
optimizers is connected in parallel with at least one of the 
photovoltaic strings . Output terminals of multiple optimizers 
in the optimizers are connected in series to form an opti 
mizer set . An output terminal of the optimizer set is con 
nected to a direct current input terminal of a grid - connected 
inverter . The communication host includes an acquiring 
module , a determining module and a control module . 
[ 0011 ] The acquiring module is configured to acquire an 
operating state parameter of the photovoltaic power genera 
tion system . The operating state parameter includes at least 
one or more of the following parameters : an output voltage 
of the optimizer , an operating state of the optimizer , an input 
current of the grid - connected inverter and an input power of 
the grid - connected inverter . 
[ 0012 ] The determining module is configured to deter 
mine , based on the operating state parameter , whether the 
optimizer meets a first preset triggering condition . 
[ 0013 ] . The control module is configured to perform at 
least one of the following operations : transmitting , in a case 
where the optimizer meets the first preset triggering condi 
tion , a first triggering instruction for decreasing a DC bus 
voltage , to instruct the photovoltaic power generation sys 
tem to decrease , in response to the first triggering instruc 
tion , the DC bus voltage of the grid - connected inverter in the 
photovoltaic power generation system ; and transmitting , in 
a case where the optimizer meets the first preset triggering 
condition , a second triggering instruction for adjusting an 
output voltage limiting value of the optimizer , to instruct the 
photovoltaic power generation system to increase , in 
response to the second triggering instruction , an output 
voltage limiting value of at least one of the optimizers 
meeting the first preset triggering condition . 
[ 0014 ] In an embodiment , the first preset triggering con 
dition includes at least one of : 
[ 0015 ] a condition that an output voltage of at least one of 
the optimizers is greater than or equal to a first output 
voltage limiting value ; 
10016 ] a condition that at least one of the optimizers is in 
a power - limited operating state ; 
[ 0017 ] a condition that at least a difference between two 
input currents of the grid - connected inverter is greater than 
a first preset current threshold ; and 
[ 0018 ] a condition that at least a difference between two 
input powers of the grid - connected inverter is greater than or 
equal to a first preset power threshold . 
[ 0019 ] In an embodiment , the communication host may 
further include a communication module . The communica 
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tion module is arranged between the communication host 
and the optimizer and is configured to perform data com 
munication between the optimizer and the communication 
host . 
0020 ] In an embodiment , the control module is further 
configured to perform at least one of the following opera 
tions : 
10021 ] transmitting , in a case where the optimizer meets a 
second preset triggering condition , a third triggering instruc 
tion for increasing a direct current bus voltage , to instruct the 
photovoltaic power generation system to increase , in 
response to the third triggering instruction , the direct current 
bus voltage of the grid - connected inverter in the photovol 
taic power generation system , and 
[ 0022 ] transmitting , in a case where the optimizer meets 
the second preset triggering condition , a fourth triggering 
instruction for adjusting the output voltage limiting value of 
the optimizer , to instruct the photovoltaic power generation 
system to decrease , in response to the fourth triggering 
instruction , an output voltage limiting value of at least one 
of the optimizers meeting the second preset triggering 
condition . 
0023 ] In an embodiment , the second preset triggering 
condition includes at least one of : 
[ 0024 ] a condition that an output voltage of at least one of 
the optimizers is smaller than a second output voltage 
limiting value ; 
[ 0025 ] a condition that at least one of the optimizers is in 
a released power - limited operating state ; 
[ 0026 ] a condition that at least a difference between two 
input currents of the grid - connected inverter is less than a 
second preset current threshold ; and 
[ 0027 a condition that at least a difference between two 
input powers of the grid - connected inverter is smaller than 
the second preset power threshold . 
[ 0028 ] A photovoltaic power generation system is further 
provided , which includes photovoltaic strings , optimizers 
and a communication host . 
[ 0029 ] Each of the photovoltaic strings includes at least 
one photovoltaic module . Each of the optimizers is con 
nected in parallel with at least one of the photovoltaic 
strings . Output terminals of multiple optimizers in the opti 
mizers are connected in series to form an optimizer set . An 
output terminal of the optimizer set is connected to a DC 
input terminal of a grid - connected inverter . The communi 
cation host includes an acquiring module , a determining 
module and a control module . 
( 0030 ] The acquiring module is configured to acquire an 
operating state parameter of the photovoltaic power genera 
tion system . The operating state parameter includes at least 
one or more of the following parameters : an output voltage 
of the optimizer , an operating state of the optimizer , an input 
current of the grid - connected inverter and an input power of 
the grid - connected inverter . 
[ 0031 ] The determining module is configured to deter 
mine , based on the operating state parameter , whether the 
optimizer meets a first preset triggering condition . 
[ 0032 ] The control module is configured to perform at 
least one of the following operations : 
[ 0033 ] transmitting , in a case where the optimizer meets 
the first preset triggering condition , a first triggering instruc 
tion for decreasing a direct current bus voltage , to instruct 
the photovoltaic power generation system to decrease , in 
response to the first triggering instruction , the direct current 

bus voltage of the grid - connected inverter in the photovol 
taic power generation system , and 
0034 ] transmitting , in a case where the optimizer meets 
the first preset triggering condition , a second triggering 
instruction for adjusting an output voltage limiting value of 
the optimizer , to instruct the photovoltaic power generation 
system to increase , in response to the second triggering 
instruction , an output voltage limiting value of at least one 
of the optimizers meeting the first preset triggering condi 
tion . 
[ 0035 ] In an embodiment , the first preset triggering con 
dition includes at least one of : 
[ 0036 ] a condition that an output voltage of at least one of 
the optimizers is greater than or equal to a first output 
voltage limiting value ; 
[ 0037 ] a condition that at least one of the optimizers is in 
a power - limited operating state ; 
10038 ] a condition that at least a difference between two 
input currents of the grid - connected inverter is greater than 
a first preset current threshold ; and 
[ 0039 ] a condition that at least a difference between two 
input powers of the grid - connected inverter is greater than or 
equal to a first preset power threshold . 
[ 0040 ] In an embodiment , the communication host may 
further include a communication module . The communica 
tion module is arranged between the communication host 
and the optimizer and is configured to perform data com 
munication between the optimizer and the communication 
host . 
[ 0041 ] In an embodiment , the control module is further 
configured to perform at least one of the following opera 
tions : 
[ 0042 ] transmitting , in a case where the optimizer meets a 
second preset triggering condition , a third triggering instruc 
tion for increasing a direct current bus voltage , to instruct the 
photovoltaic power generation system to increase , in 
response to the third triggering instruction , the direct current 
bus voltage of the grid - connected inverter in the photovol 
taic power generation system , and 
[ 0043 ] transmitting , in a case where the optimizer meets 
the second preset triggering condition , a fourth triggering 
instruction for adjusting the output voltage limiting value of 
the optimizer , to instruct the photovoltaic power generation 
system to decrease , in response to the fourth triggering 
instruction , an output voltage limiting value of at least one 
of the optimizers meeting the second preset triggering 
condition . 
[ 0044 ] In an embodiment , the second preset triggering 
condition includes at least one of : 
( 0045 ] a condition that an output voltage of at least one of 
the optimizers is smaller than a second output voltage 
limiting value ; 
100461 a condition that at least one of the optimizers is in 
a released power - limited operating state ; 
[ 0047 ] a condition that at least a difference between two 
input currents of the grid - connected inverter is less than a 
second preset current threshold ; and 
[ 0048 ] a condition that at least a difference between two 
input powers of the grid - connected inverter is smaller than 
the second preset power threshold . 
[ 0049 ] Based on the above technical solution , a commu 
nication host is provided , which is applied to a photovoltaic 
power generation system . The photovoltaic power genera 
tion system includes photovoltaic strings and optimizers . 
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The photovoltaic string includes at least one photovoltaic 
module . The optimizer is connected in parallel with at least 
one of the photovoltaic strings . Output terminals of multiple 
optimizers are connected in series to form an optimizer set . 
Output terminals of multiple optimizer sets are connected to 
a DC input terminal of a grid - connected inverter . The 
communication host includes an acquiring module , a deter 
mining module and a control module . The acquiring module 
is configured to acquire an operating state parameter of the 
photovoltaic power generation system . The determining 
module is configured to determine , based on the operating 
state parameter , whether the optimizer meets a first preset 
triggering condition . The control module is configured to : 
transmit , in a case where the optimizer meets the first preset 
triggering condition , a first triggering instruction for 
decreasing a DC bus voltage , to instruct the photovoltaic 
power generation system to decrease , in response to the first 
triggering instruction , the DC bus voltage of the grid 
connected inverter in the photovoltaic power generation 
system , and / or transmit , in a case where the optimizer meets 
the first preset triggering condition , a second triggering 
instruction for adjusting an output voltage limiting value of 
the optimizer , to instruct the photovoltaic power generation 
system to increase , in response to the second triggering 
instruction , an output voltage limiting value of at least one 
of the optimizers meeting the first preset triggering condi 
tion . It can be seen from the solution that , the DC bus voltage 
or the output voltage limiting value of the optimizer is 
adjusted , thereby achieving a maximum power generation 
capacity of the photovoltaic power generation system . 

BRIEF DESCRIPTION OF THE DRAWINGS 

of output voltages of the two optimizers . That is , an opti 
mizer with a large output power also has a large output 
voltage . 
[ 0056 ] For example , it is assumed that each of optimizer 
sets in the photovoltaic power generation system in FIG . 1 
includes 22 optimizers connected in series , and the photo 
voltaic power generation system is a 1 kV photovoltaic 
power generation system . That is , an output voltage ( which 
is equal to the DC bus voltage of the inverter ) of each of the 
optimizer sets in the photovoltaic power generation system 
is required to be smaller than 1 kV . Therefore , in order to 
ensure that output voltages of the 22 optimizers are all 
smaller than 1 kV , it is required to set an output voltage 
limiting value for each of optimizers in advance . For 
example , the output voltage limiting value of the optimizer 
is set to be 43V ( in this case , 43V * 22 = 946V < 1000V ) . 
[ 0057 ] Specifically , in the embodiment , the optimizer may 
be a buck - boost circuit - based optimizer as shown in FIG . 2 . 
It is to be noted that , in order to ensure that the inverter 
operates in an optimal state , the DC bus voltage of the 
inverter is generally controlled to be constant . For example , 
the DC bus voltage of the inverter is controlled to be a 
constant of 800V . 
[ 0058 ] Based on the above , it is assumed that the maxi 
mum output power of a photovoltaic string corresponding to 
11 optimizers in an optimizer set is 200 W , and the output 
power of a photovoltaic string corresponding to the other 11 
optimizers in the optimizer set is only 100 W due to a factor 
such as shielding . For ease of calculation , it is assumed that 
the optimizers corresponding to the same string have the 
same conversion efficiency , the following results may be 
obtained . 
[ 0059 ] ( 1 ) The maximum power of the optimizer set ( for 
ease of calculation , it is assumed that efficiency of the 
optimizer is 100 % is calculated as ( 200 W + 100 
W ) x11 = 3300 W . 
[ 0060 ] ( 2 ) According to the rule that a power ratio is equal 
to a voltage ratio , a ratio of the output voltages of the 
optimizers respectively corresponding to the above two 
photovoltaic strings is 2 : 1 in a case where the photovoltaic 
strings both output the maximum power . 
[ 0061 ] ( 3 ) Based on the condition that the DC bus voltage 
is a constant of 800V , the following results may be obtained : 
an output voltage of the optimizer corresponding to the 
photovoltaic string with the maximum output power of 200 
W is 48 . 5V , and an output voltage of the optimizer corre 
sponding to the photovoltaic string with the maximum 
power of 100 W is 24 . 2V . 
10062 ] ( 4 ) Since the maximum output voltage limiting 
value of the optimizer is set to be 43V , the output voltage of 
48 . 5V of the optimizer corresponding to the photovoltaic 
string with the maximum output power of 200 W exceeds 
the output voltage limiting value . 
100631 ( 5 ) Therefore , based on the limit condition that the 
maximum output voltage limiting value is 43V , it may be 
determined that the output voltage of the optimizer corre 
sponding to the photovoltaic string with the maximum 
output power of 200 W is 43V . In this case , the output 
voltage of the optimizer corresponding to the photovoltaic 
string with the maximum power of 100 W may be calculated 
as ( 800V - 11x43V ) / 11 = 29 . 7V . 
[ 0064 ] ( 6 ) Based on the rule that the ratio of output 
voltages is equal to the ratio of powers in the optimizer , it 
may be determined that an actual output power of the 

10050 ] In order to more clearly describe the technical 
solution in the embodiments of the present disclosure or the 
technical solution in the conventional technology , drawings 
to be used in the embodiments of the present disclosure or 
in the conventional technology are briefly described here 
inafter . It is apparent that the drawings described below 
show merely the embodiments of the present disclosure , and 
those skilled in the art may obtain other drawings according 
to the provided drawings without any creative effort . 
[ 0051 ] FIG . 1 is a schematic structural diagram of a 
photovoltaic power generation system according to an 
embodiment of the present disclosure ; 
[ 0052 ] FIG . 2 is a schematic structural diagram of an 
optimizer of a photovoltaic power generation system accord 
ing to an embodiment of the present disclosure ; 
[ 0053 ] FIG . 3 is a schematic structural diagram of a 
photovoltaic power generation system according to another 
embodiment of the present disclosure ; and 
[ 0054 ] FIG . 4 is a schematic structural diagram of a 
photovoltaic power generation system according to another 
embodiment of the present disclosure . 

DETAILED DESCRIPTION OF EMBODIMENTS 
0055 ] In conjunction with the background and FIG . 1 , in 
the conventional technology , an optimizer performs MPPT 
control on a photovoltaic module connected to the optimizer , 
and all optimizers in the same optimizer set have the same 
output current . Therefore , a ratio of output powers of any 
two optimizers in the same optimizer set is equal to a ratio 
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optimizer corresponding to the photovoltaic string with the 
maximum output power of 200 W is calculated as 43V / 29 . 
7Vx100 W = 144 . 8 W . That is , the optimizer corresponding to 
the photovoltaic string with the maximum output power of 
200 W operates in the power - limited state ( the actual output 
power of 144 . 8 W is smaller than a theoretical output power 
of 200 W ) . In this case , a total output power of the optimizer 
set is calculated as ( 144 . 8 W + 100 W ) x11 = 2692 . 8 W , which 
is only 81 . 6 % of the theoretical maximum power of 3300 W . 
[ 0065 ] It can be seen that in the conventional technology , 
in a case that there is a large difference between the 
maximum output powers of the photovoltaic strings in the 
same optimizer set , not all the photovoltaic panels in the 
same optimizer set can output a maximum power . In view of 
this , a communication host is provided in the embodiment . 
As shown in FIG . 3 , the communication host is applied to a 
photovoltaic power generation system . The photovoltaic 
power generation system includes a photovoltaic string and 
an optimizer . The photovoltaic string includes at least one 
photovoltaic module . The optimizer is connected in parallel 
with at least one of the photovoltaic strings . Output termi 
nals of the multiple optimizers are connected in series to 
form an optimizer set . An output terminal of the optimizer 
set is connected to a DC input terminal of a grid - connected 
inverter . The communication host includes an acquiring 
module 31 , a determining module 32 and a control module 
33 . 
[ 0066 ] The acquiring module 31 is configured to acquire 
an operating state parameter of the photovoltaic power 
generation system . 
[ 0067 The operating state parameter includes at least one 
or more of the following parameters : an output voltage of the 
optimizer , an operating state of the optimizer , an input 
current of the grid - connected inverter and an input power of 
the grid - connected inverter . In addition , the operating state 
parameter of the photovoltaic power generation system may 
further include an input current of the optimizer , an input 
voltage of the optimizer and a temperature and so on . 
10068 ] The determining module 32 is configured to deter 
mine , based on the operating state parameter , whether the 
optimizer meets a first preset triggering condition . 
[ 0069 ] The first preset triggering condition may include at 
least one of : 
10070 ] an output voltage of at least one of the optimizers 
is greater than or equal to a first output voltage limiting 
value ; 
10071 ] at least one of the optimizers is in a power - limited 
operating state ; 
10072 ] at least a difference between two input currents of 
the grid - connected inverter is greater than a first preset 
current threshold ; and 
[ 0073 ] at least a difference between two input powers of 
the grid - connected inverter is greater than or equal to a first 
preset power threshold . 
[ 0074 ] It is to be noted that the first preset triggering 
condition may be any one of the above conditions , or may 
be a combination of any number of the above conditions . For 
example , the first preset triggering condition may be that 
output voltages of a preset number of optimizers in the same 
optimizer set are greater than or equal to the first output 
voltage limiting value , or that a preset number of optimizers 
are in the power - limited operating state . Alternatively , the 
first preset triggering condition may also be that an adjust 
ment operation is triggered in the photovoltaic power gen 

eration system in a case where a difference between input 
powers or input currents of the same grid - connected inverter 
is greater than a preset value . 
[ 0075 ] It may be determined whether the optimizer is in 
the power - limited operating state based on the acquired 
parameters of the optimizer such as an input current , an 
input voltage , an output current , an output voltage , an input 
power , an output power and a temperature . The present 
disclosure is not limited to the method of determining 
whether the optimizer is in the power - limited operating state 
based on the output voltage of the optimizer , as long as a 
state of the optimizer can be obtained based on the acquired 
parameter . 
[ 0076 ] In an example , output currents of any two optimiz 
ers in the same optimizer set may be acquired . In a case 
where a difference between the output currents of the two 
optimizers meets a preset condition , it is determined that the 
optimizer with a low output current is in the power - limited 
operating state . In another example , an output voltage of 
each of the optimizers may be acquired . In a case where the 
output voltage of the optimizer exceeds the first output 
voltage limiting value , it is determined that the optimizer is 
required to be adjusted . It is to be noted that the first output 
voltage limiting value may be set according to actual needs . 
Preferably , the first output voltage limiting value is set to be 
a value smaller than the maximum output voltage limiting 
value of 43V . For example , the first output voltage limiting 
value is set to be 42V . In this case , if the acquired output 
voltage of the optimizer reaches 42V , a control request may 
be transmitted to the communication host . 
[ 0077 ] The control module 33 is configured to : transmit , in 
a case where the optimizer meets the first preset triggering 
condition , a first triggering instruction for decreasing a DC 
bus voltage , to instruct the photovoltaic power generation 
system to decrease , in response to the first triggering instruc 
tion , the DC bus voltage of the grid - connected inverter in the 
photovoltaic power generation system , and / or transmit , in a 
case where the optimizer meets the first preset triggering 
condition , a second triggering instruction for adjusting an 
output voltage limiting value of the optimizer , to instruct the 
photovoltaic power generation system to increase , in 
response to the second triggering instruction , an output 
voltage limiting value of at least one of the optimizers 
meeting the first preset triggering condition . 
[ 0078 ] It can be seen that a method for controlling a 
photovoltaic power generation system is provided . With the 
method , the DC bus voltage is decreased and the output 
voltage limiting value of the optimizer is adjusted , thereby 
solving a problem that there is a large difference between a 
maximum power obtained by a conventional method and a 
theoretical maximum power . 
[ 0079 ] It is to be noted that in a case where the photovol 
taic power generation system does not include a combiner 
box , as shown in FIG . 1 , an input current or an input power 
of the grid - connected inverter indicates an output current or 
an output power of each optimizer set . In a case where the 
photovoltaic power generation system includes a combiner 
box , as shown in FIG . 4 , the input current or the input power 
of the grid - connected inverter system indicates the output 
current or the output power of the combiner box . 
( 0080 ] Optionally , based on the above embodiment , the 
communication host according to the embodiment further 
includes a communication module . The communication 
module is arranged between the communication host and the 
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optimizer , and is configured to perform data communication 
between the optimizer and the communication host . 
10081 ] In addition , the control module is further config 
ured to : transmit , in a case where the optimizer meets a 
second preset triggering condition , a third triggering instruc 
tion for increasing a direct current bus voltage , to instruct the 
photovoltaic power generation system to increase , in 
response to the third triggering instruction , the direct current 
bus voltage of the grid - connected inverter in the photovol - 
taic power generation system ; and / or transmit , in a case 
where the optimizer meets the second preset triggering 
condition , a fourth triggering instruction for adjusting the 
output voltage limiting value of the optimizer , to instruct the 
photovoltaic power generation system to decrease , in 
response to the fourth triggering instruction , an output 
voltage limiting value of at least one of the optimizers 
meeting the second preset triggering condition . 
[ 0082 ] Optionally , the second preset triggering condition 
includes at least one of : 
[ 0083 ] a condition that an output voltage of at least one of 
the optimizers is smaller than a second output voltage 
limiting value ; 
10084 ] a condition that at least one of the optimizers is in 
a released power - limited operating state ; 
[ 0085 ] a condition that at least a difference between two 
input currents of the grid - connected inverter is less than a 
second preset current threshold ; and 
10086 ] a condition that at least a difference between two 
input powers of the grid - connected inverter is smaller than 
the second preset power threshold . 
[ 0087 ) It can be seen in the embodiment that , the second 
preset triggering condition is opposite to the first preset 
triggering condition . The first preset triggering condition is 
used to trigger the communication host to adjust the DC bus 
voltage and the output voltage limiting value of the opti 
mizer to maximize the output power of the optimizer . 
However , in a case where the communication host detects 
that the output power of the optimizer is normal , the 
communication host controls the optimizer to return back to 
the DC bus voltage or the output voltage limiting value of 
the optimizer . 
[ 0088 ] It is to be noted that , in the embodiment , since the 
optimizers in the same optimizer set operate in different 
power generation states , there may be a case that some of the 
optimizers in the optimizer set are adjusted at the same time , 
and there may also be a case that in the photovoltaic power 
generation system , output voltage limiting values of some of 
the optimizers are increased while output voltage limiting 
values of some of the optimizers are decreased . The adjust 
ing standard on an optimizer is not limited as long as the 
above triggering conditions are met . 
[ 0089 ] The principle of the photovoltaic power generation 
system according to the embodiment of the present disclo 
sure is described with specific examples hereinafter . 
[ 0090 ] In a first scheme , the power is increased by increas 
ing the output voltage limiting value of the optimizer . For 
example , the output voltage limiting value of the optimizer 
in the above embodiment is adjusted from 43V to 50V . Since 
48 . 5V < 50V , the optimizer meets the maximum power output 
requirement . 
[ 0091 ] It is to be noted that the output voltage limiting 
value of the optimizer may be adjusted in various ways . For 
example , the output voltage limiting value is directly 
adjusted from 43V to 50V . Alternatively , the output voltage 

limiting value is gradually increased from 43V to 50V in a 
step - by - step manner . The way of adjusting the output volt 
age limiting value of the optimizer is not limited in the 
embodiment , as long as the output voltage limiting value of 
the optimizer can be adjusted . 
10092 ] . In a second scheme , the power is increased by 
decreasing the DC bus voltage of the inverter . For example , 
the DC bus voltage of the inverter is decreased from 800V 
to 700V . In this case , the output voltage of the optimizer 
corresponding to the photovoltaic string with the maximum 
output power of 100 W is calculated as ( 700V - 11x43V ) / 
11 = 20 . 6V , the output voltage of the optimizer corresponding 
to the photovoltaic string with the maximum output power 
of 200 W is calculated as 20 . 6Vx2 = 41 . 2V < 43V , and thus the 
maximum power generation capacity of the entire optimizer 
set can be achieved . 
[ 0093 ] In a third scheme , the first and second schemes 
described above are adopted at the same time . 
100941 Specifically , the control method according to the 
embodiment of the present disclosure may also be applied to 
a photovoltaic power generation system including a com 
biner box as shown in FIG . 4 . The system includes optimizer 
sets , combiner boxes and an inverter . In the system , an 
optimizer set is formed by connecting output terminals of 
multiple optimizers in series . The multiple optimizer sets are 
connected to multiple input terminals of one combiner box . 
The multiple optimizer sets are connected in parallel in the 
combiner box . Output terminals of multiple combiner boxes 
are connected to DC input terminals of an inverter . The 
multiple combiner boxes are connected in parallel at the DC 
input terminal of the inverter . Bidirectional communication 
may be implemented between the combiner box and an 
optimizer corresponding to the combiner box . The bidirec 
tional communication may be implemented through wired 
communication ( for example , PLC and CAN communica 
tion ) or wireless communication ( for example , wifi and 
zigbee ) . Bidirectional communication is performed between 
the combiner box and the inverter . The combiner box is 
capable of separately detecting a current and a voltage of 
each connected optimizer set and an output voltage of the 
combiner box . 
[ 0095 ] The communication host may be an external device 
of the photovoltaic power generation system shown in FIG . 
1 , and may also be a part of the inverter . The communication 
host may be one or more external devices of the photovoltaic 
power generation system shown in FIG . 4 , and may also be 
a part of the inverter or a part of the combiner box . 
[ 0096 ] Specifically , description is made through an 
example hereinafter . 
[ 0097 ] It is assumed that in the photovoltaic power gen 
eration system shown in FIG . 4 , a combiner box is connected 
with two optimizer sets . Each photovoltaic string in a first 
optimizer set has a maximum power of 200 W . In a second 
optimizer set , a photovoltaic string corresponding to 11 
optimizers has a maximum power of 200 W , and a photo 
voltaic string corresponding to the other 11 optimizers has a 
maximum power of only 100 W due to shielding . In this 
case , the first optimizer set has a power generation capacity 
of 4400 W ( that is , each of the optimizer operates in a full 
power state , 200 W * 22 ) , and the second optimizer set has a 
power generation capacity of 2692 . 8 W ( it can be seen from 
the previous analysis that , since an output power of the 
optimizer corresponding to the photovoltaic string with a 
maximum power of 200 W is only 144 . 8 W instead of 200 



US 2019 / 0131793 A1 May 2 , 2019 

response to the first triggering instruction , the direct current 
bus voltage of the grid - connected inverter in the photovol 
taic power generation system , and / or 
0108 ) transmit , in a case where the optimizer meets the 
first preset triggering condition , a second triggering instruc 
tion for adjusting an output voltage limiting value of the 
optimizer , to instruct the photovoltaic power generation 
system to increase , in response to the second triggering 
instruction , an output voltage limiting value of at least one 
of the optimizers meeting the first preset triggering condi 
tion . 

W due to that the output voltage limiting value of the 
optimizer is 43V , the power generation capacity of the 
optimizer set is calculated as ( 144 . 8 W + 100 W ) x11 = 2692 . 8 
W ) . 
[ 0098 ] In this case , in the embodiment , it is required to 
adjust the second optimizer set . For example , the output 
voltage limiting value of the optimizer may be increased 
from 43V to 50V , or the DC bus voltage may be decreased 
from 800V to 700V . 
[ 0099 ] In a case where only the output voltage limiting 
value of the optimizer is increased from 43V to 50V and 
since the output voltage of the optimizer corresponding to 
the photovoltaic string with the maximum output power of 
100 W is 24 . 2V , the output voltage of the optimizer corre 
sponding to the photovoltaic string with the maximum 
output power of 200 W is 48 . 4V , which is smaller than 50V . 
Therefore , the optimizer can output a power of 200 W and 
is not limited by the output voltage limiting value . The 
output power of the second optimizer set is increased from 
2692 . 8 W to 3300 W . 
10100 ] In a case where only the DC bus voltage is 
decreased from 800V to 700V and since the maximum 
voltage limiting value is 43V , the output voltage of the 
optimizer corresponding to the photovoltaic string with the 
maximum output power of 200 W is 43V . In this case , the 
output voltage of the optimizer corresponding to a photo 
voltaic string with the maximum output power of 100 W is 
calculated as ( 700V - 11x43V ) / 11 = 20 . 6V , and the output 
voltage of the optimizer corresponding to the photovoltaic 
string with a maximum output power of 200 W is calculated 
as 20 . 6Vx2 = 41 . 2V , which is smaller than 43V . Therefore , 
the overall maximum power optimization can be achieved , 
and the output power of the second optimizer set is increased 
from 2692 . 8 W to 3300 W . 
[ 0101 ] It can be seen that with the communication host 
according to the embodiment of the present disclosure , the 
maximum power generation capacity of the photovoltaic 
power generation system can be achieved . 
[ 0102 ] Based on the above embodiments , a photovoltaic 
power generation system is further provided , which includes 
photovoltaic strings , optimizers and a communication host . 
[ 0103 ] The photovoltaic string includes at least one pho 
tovoltaic module . The optimizer is connected in parallel with 
at least one of the photovoltaic strings . Output terminals of 
multiple optimizers are connected in series to form an 
optimizer set . An output terminal of the optimizer set is 
connected to a DC input terminal of a grid - connected 
inverter . The communication host includes an acquire mod 
ule , a determining module and a control module . 
[ 0104 ] The acquiring module is configured to acquire an 
operating state parameter of the photovoltaic power genera 
tion system . The operating state parameter includes at least 
one or more of the following parameters : an output voltage 
of the optimizer , an operating state of the optimizer , an input 
current of the grid - connected inverter and an input power of 
the grid - connected inverter . 
[ 0105 ] The determining module is configured to deter 
mine , based on the operating state parameter , whether the 
optimizer meets a first preset triggering condition . 
[ 0106 ] The control module is configured to : 
[ 0107 ] transmit , in a case where the optimizer meets the 
first preset triggering condition , a first triggering instruction 
for decreasing a direct current bus voltage , to instruct the 
photovoltaic power generation system to decrease , in 

[ 0109 ] Optionally , the first preset triggering condition 
includes at least one of : 
[ 0110 ] a condition that an output voltage of at least one of 
the optimizers is greater than or equal to a first output 
voltage limiting value ; 
[ 0111 ] a condition that at least one of the optimizers is in 
a power - limited operating state ; 
0112 ] a condition that at least a difference between two 
input currents of the grid - connected inverter is greater than 
a first preset current threshold ; and 
[ 0113 ] a condition that at least a difference between two 
input powers of the grid - connected inverter is greater than or 
equal to a first preset power threshold . 
[ 0114 ] Optionally , the photovoltaic power generation sys 
tem may further include a communication module . The 
communication module is arranged between the communi 
cation host and the optimizer and is configured to perform 
data communication between the optimizer and the commu 
nication host . 
[ 0115 ] Optionally , the control module is further configured 
to : 
[ 0116 transmit , in a case where the optimizer meets a 
second preset triggering condition , a third triggering instruc 
tion for increasing a direct current bus voltage , to instruct the 
photovoltaic power generation system to increase , in 
response to the third triggering instruction , the direct current 
bus voltage of the grid - connected inverter in the photovol 
taic power generation system , and / or 
0117 ] transmit , in a case where the optimizer meets the 
second preset triggering condition , a fourth triggering 
instruction for adjusting the output voltage limiting value of 
the optimizer , to instruct the photovoltaic power generation 
system to decrease , in response to the fourth triggering 
instruction , an output voltage limiting value of at least one 
of the optimizers meeting the second preset triggering 
condition . 
[ 0118 ] Optionally , the second preset triggering condition 
includes at least one of : 
[ 0119 ] a condition that an output voltage of at least one of 
the optimizers is smaller than a second output voltage 
limiting value ; 
( 0120 ] a condition that at least one of the optimizers is in 
a released power - limited operating state ; 
( 0121 ] a condition that at least a difference between two 
input currents of the grid - connected inverter is less than a 
second preset current threshold ; and 
[ 0122 ] a condition that at least a difference between two 
input powers of the grid - connected inverter is smaller than 
the second preset power threshold . 
[ 0123 ] For the operating principle of the photovoltaic 
power generation system , reference may be made to the 
above embodiments . 
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[ 0124 ] In summary , a communication host is provided 
according to the embodiment of the present disclosure , 
which is applied to a photovoltaic power generation system . 
The photovoltaic power generation system includes a pho - 
tovoltaic string and an optimizer . The photovoltaic string 
includes at least one photovoltaic module . The optimizer is 
connected in parallel with at least one of the photovoltaic 
strings . Output terminals of multiple optimizers are con 
nected in series to form an optimizer set . Output terminals 
of multiple optimizer sets are connected to a DC input 
terminal of a grid - connected inverter . The communication 
host includes an acquiring module , a determining module 
and a control module . The acquiring module is configured to 
acquire an operating state parameter of the photovoltaic 
power generation system . The determining module is con 
figured to determine , based on the operating state parameter , 
whether the optimizer meets a first preset triggering condi 
tion . The control module is configured to : transmit , in a case 
where the optimizer meets the first preset triggering condi 
tion , a first triggering instruction for decreasing a DC bus 
voltage , to instruct the photovoltaic power generation sys 
tem to decrease , in response to the first triggering instruc 
tion , the DC bus voltage of the grid - connected inverter in the 
photovoltaic power generation system ; and / or transmit , in a 
case where the optimizer meets the first preset triggering 
condition , a second triggering instruction for adjusting an 
output voltage limiting value of the optimizer , to instruct the 
photovoltaic power generation system to increase , in 
response to the second triggering instruction , an output 
voltage limiting value of at least one of the optimizers 
meeting the first preset triggering condition . It can be seen 
from the solution that the DC bus voltage or the output 
voltage limiting value of the optimizer is adjusted , thereby 
achieving a maximum power generation capacity of the 
photovoltaic power generation system . 
[ 0125 ] The embodiments in this specification are 
described in a progressive manner , and each embodiment 
focuses on a difference from other embodiments , and the 
same or similar parts among the embodiments may be 
referred to each other . Since the device disclosed in the 
embodiment corresponds to the method disclosed in the 
embodiment , the device is described simply , and for the 
related parts , one may refer to the description of the method . 
[ 0126 ] Those skilled in the art may further realize that the 
units and algorithm steps of the examples described in the 
embodiments disclosed herein can be implemented by elec 
tronic hardware , computer software , or a combination 
thereof . To clearly describe interchangeability between 
hardware and software , the modules and steps of each 
example have been generally described in terms of their 
functionality in the above description . Whether these func 
tions are implemented by hardware or software depends on 
the specific application and design constraints of the tech 
nical solutions . Those skilled in the art may use different 
methods to implement the described functions for each 
particular application , but such implementation should not 
be considered as going beyond the scope of the present 
disclosure . 
[ 0127 ] The steps of the method or the algorithm described 
according to the embodiments disclosed herein may be 
implemented in forms of hardware , a software module 
executed by a processor or the combination thereof . The 
software module may be stored in a random access memory 
( RAM ) , a memory , a read - only memory ( ROM ) , an electri 

cally programmable ROM , an electrically erasable program 
mable ROM , a register , a hardware disk , a movable mag 
netic disk , CD - ROM or any other forms of storage medium 
well known in the conventional technology . 
[ 0128 ] The above description of the disclosed embodi 
ments enables those skilled in the art to implement or use the 
present disclosure . Various modifications to these embodi 
ments are readily apparent to those skilled in the art , and the 
general principles defined herein may be implemented in 
other embodiments without departing from the spirit or 
scope of the disclosure . Therefore , the present disclosure is 
not limited to the embodiments shown herein , but should 
conform to the widest scope consistent with the principles 
and novel features disclosed herein . 

1 . A communication host applied to a photovoltaic power 
generation system , wherein the photovoltaic power genera 
tion system comprises photovoltaic strings and optimizers , 
each of the photovoltaic strings comprises at least one 
photovoltaic module , each of the optimizers is connected in 
parallel with at least one of the photovoltaic strings , output 
terminals of a plurality of optimizers in the optimizers are 
connected in series to form an optimizer set , an output 
terminal of the optimizer set is connected to a direct current 
input terminal of a grid - connected inverter , and the com 
munication host comprises : 

an acquiring module configured to acquire an operating 
state parameter of the photovoltaic power generation 
system , wherein the operating state parameter com 
prises at least one or more of the following parameters : 
an output voltage of the optimizer , an operating state of 
the optimizer , an input current of the grid - connected 
inverter and an input power of the grid - connected 
inverter ; 

a determining module configured to determine , based on 
the operating state parameter , whether the optimizer 
meets a first preset triggering condition ; and 

a control module configured to perform at least one of the 
following operations : 
transmitting , in a case where the optimizer meets the 

first preset triggering condition , a first triggering 
instruction for decreasing a direct current bus volt 
age , to instruct the photovoltaic power generation 
system to decrease , in response to the first triggering 
instruction , the direct current bus voltage of the 
grid - connected inverter in the photovoltaic power 
generation system , and 

transmitting , in a case where the optimizer meets the 
first preset triggering condition , a second triggering 
instruction for adjusting an output voltage limiting 
value of the optimizer , to instruct the photovoltaic 
power generation system to increase , in response to 
the second triggering instruction , an output voltage 
limiting value of at least one of the optimizers 
meeting the first preset triggering condition . 

2 . The communication host according to claim 1 , wherein 
the first preset triggering condition comprises at least one of : 

a condition that an output voltage of at least one of the 
optimizers is greater than or equal to a first output 
voltage limiting value ; 

a condition that at least one of the optimizers is in a 
power - limited operating state ; 

a condition that at least a difference between two input 
currents of the grid - connected inverter is greater than a 
first preset current threshold ; and 
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a condition that at least a difference between two input 
powers of the grid - connected inverter is greater than or 
equal to a first preset power threshold . 

3 . The communication host according to claim 1 , further 
comprising : 

a communication module arranged between the commu 
nication host and the optimizer , and configured to 
perform data communication between the optimizer 
and the communication host . 

4 . The communication host according to claim 1 , wherein 
the control module is further configured to perform at least 
one of the following operations : 

transmitting , in a case where the optimizer meets a second 
preset triggering condition , a third triggering instruc 
tion for increasing a direct current bus voltage , to 
instruct the photovoltaic power generation system to 
increase , in response to the third triggering instruction , 
the direct current bus voltage of the grid - connected 
inverter in the photovoltaic power generation system , 
and 

transmitting , in a case where the optimizer meets the 
second preset triggering condition , a fourth triggering 
instruction for adjusting the output voltage limiting 
value of the optimizer , to instruct the photovoltaic 
power generation system to decrease , in response to the 
fourth triggering instruction , an output voltage limiting 
value of at least one of the optimizers meeting the 
second preset triggering condition . 

5 . The communication host according to claim 4 , wherein 
the second preset triggering condition comprises at least one 
of : 

a condition that an output voltage of at least one of the 
optimizers is smaller than a second output voltage 
limiting value ; 

a condition that at least one of the optimizers is in a 
released power - limited operating state ; 

a condition that at least a difference between two input 
currents of the grid - connected inverter is less than a 
second preset current threshold ; and 

a condition that at least a difference between two input 
powers of the grid - connected inverter is smaller than a 
second preset power threshold . 

6 . A photovoltaic power generation system , comprising 
photovoltaic strings , optimizers and a communication host , 
wherein 

each of the photovoltaic strings comprises at least one 
photovoltaic module , the optimizer is connected in 
parallel with at least one of the photovoltaic strings , 
output terminals of a plurality of optimizers in the 
optimizers are connected in series to form an optimizer 
set , an output terminal of the optimizer set is connected 
to a direct current input terminal of a grid - connected 
inverter , and the communication host comprises : 
an acquiring module configured to acquire an operating 

state parameter of the photovoltaic power generation 
system , wherein the operating state parameter com 
prises at least one or more of the following param 
eters : an output voltage of the optimizer , an operat 
ing state of the optimizer , an input current of the 
grid - connected inverter and an input power of the 
grid - connected inverter ; 

a determining module configured to determine , based 
on the operating state parameter , whether the opti 
mizer meets a first preset triggering condition ; and 

a control module configured to perform at least one of 
the following operations : 
transmitting , in a case where the optimizer meets the 

first preset triggering condition , a first triggering 
instruction for decreasing a direct current bus 
voltage , to instruct the photovoltaic power gen 
eration system to decrease , in response to the first 
triggering instruction , the direct current bus volt 
age of the grid - connected inverter in the photo 
voltaic power generation system , and 

transmitting , in a case where the optimizer meets the 
first preset triggering condition , a second trigger 
ing instruction for adjusting an output voltage 
limiting value of the optimizer , to instruct the 
photovoltaic power generation system to increase , 
in response to the second triggering instruction , an 
output voltage limiting value of at least one of the 
optimizers meeting the first preset triggering con 
dition . 

7 . The photovoltaic power generation system according to 
claim 6 , wherein the first preset triggering condition com 
prises at least one of : 

a condition that an output voltage of at least one of the 
optimizers is greater than or equal to a first output 
voltage limiting value ; 

a condition that at least one of the optimizers is in a 
power - limited operating state ; 

a condition that at least a difference between two input 
currents of the grid - connected inverter is greater than a 
first preset current threshold ; and 

a condition that at least a difference between two input 
powers of the grid - connected inverter is greater than or 
equal to a first preset power threshold . 

8 . The photovoltaic power generation system according to 
claim 6 , further comprising : 

a communication module arranged between the commu 
nication host and the optimizer , and configured to 
perform data communication between the optimizer 
and the communication host . 

9 . The photovoltaic power generation system according to 
claim 6 , wherein the control module is further configured to 
perform at least one of the following operations : 

transmitting , in a case where the optimizer meets a second 
preset triggering condition , a third triggering instruc 
tion for increasing a direct current bus voltage , to 
instruct the photovoltaic power generation system to 
increase , in response to the third triggering instruction , 
the direct current bus voltage of the grid - connected 
inverter in the photovoltaic power generation system , 
and 

transmitting , in a case where the optimizer meets the 
second preset triggering condition , a fourth triggering 
instruction for adjusting the output voltage limiting 
value of the optimizer , to instruct the photovoltaic 
power generation system to decrease , in response to the 
fourth triggering instruction , an output voltage limiting 
value of at least one of the optimizers meeting the 
second preset triggering condition . 

10 . The photovoltaic power generation system according 
to claim 9 , wherein the second preset triggering condition 
comprises at least one of : 

a condition that an output voltage of at least one of the 
optimizers is smaller than a second output voltage 
limiting value ; 
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a condition that at least one of the optimizers is in a 
released power - limited operating state ; 

a condition that at least a difference between two input 
currents of the grid - connected inverter is less than a 
second preset current threshold ; and 

a condition that at least a difference between two input 
powers of the grid - connected inverter is smaller than 
the second preset power threshold . 


