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(57) ABSTRACT 

AC module, integrating a Solar battery and an inverter, can 
easily be connected with other plural AC modules in parallel 
by way of cascade connections. However, when the number 
of AC modules connected is improvidently increased, the 
current flowing through the current path or connector of the 
AC module exceeds a rated current. In view of this, the 
current detector detects a current in the collective-power 
current path of the AC module, and when the detected 
current value exceeds a value Set in the reference current 
Setting circuit, the current detector Stops the inverter. 
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SOLAR BATTERY MODULE AND POWER 
GENERATION APPARATUS 

FIELD OF THE INVENTION 

0001. The present invention relates to a solar battery 
module and a power generation apparatus and, more par 
ticularly, to a Solar battery module comprising a Solar battery 
and an electronic power converter, and a power generation 
apparatus utilizing Said Solar battery module. 

BACKGROUND OF THE INVENTION 

0002 Recently widely available photovoltaic power gen 
eration Systems include a System-association type, which 
Supplies a commercial-use power System with AC power 
obtained by an inverter performing DC/AC conversion of 
power generated by a Solar battery, and an independent type 
which Supplies power to a load. 
0003. An AC module, integrally comprising a solar bat 
tery and an inverter circuit, for outputting AC power has 
recently come to practical use. AS one of the configurations 
of the AC module, Japanese Patent Application Laid-Open 
No. 10-14111 proposes an AC module which enables to 
increase the number of parallel-connected AC modules by 
Sequentially repeating cascade connection. 
0004. The AC module disclosed in Japanese Patent 
Application Laid-Open No. 10-14111 enables easy parallel 
connection of plural AC modules by way of cascade con 
nection. On the other hand, an improvident increase of the 
number of connections causes the current in a connector or 
current path of the AC module to exceed the rated current. 
Furthermore, if the rated current of a connector or current 
path of the AC module is increased on the assumption that 
the insolation becomes extremely intense, the cost of the AC 
module will increase. 

SUMMARY OF THE INVENTION 

0005 The present invention has been proposed to solve 
each or all of the above problems, and has as its object to 
prevent over current flow in a Solar battery module. 
0006 According to the present invention, the foregoing 
object is attained by providing a Solar battery device com 
prising: a Solar battery; a power converter, arranged to 
convert electric power outputted from the Solar battery; an 
input connector, arranged to input electric power from 
outside the device, an output connector, arranged to collect 
the electric power inputted by the input connector and the 
electric power outputted by the power converter, and output 
the collected electric power to outside the device; a detector, 
arranged to detect a current value of an electric current of the 
output connector; and a controller, arranged to control 
output of the power converter when the current value 
detected by the detector exceeds a predetermined value. 
0007. Other features and advantages of the present inven 
tion will be apparent from the following description taken in 
conjunction with the accompanying drawings, in which like 
reference characters designate the same or similar parts 
throughout the figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008. The accompanying drawings, which are incorpo 
rated in and constitute a part of the Specification, illustrate 
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embodiments of the invention and, together with the 
description, Serve to explain the principles of the invention. 
0009 FIG. 1 is a block diagram explaining a construc 
tion of a photovoltaic power generation apparatus employ 
ing a plurality of AC modules, 
0010 FIG. 2 is an external view of the photovoltaic 
power generation apparatus; 
0011 FIG. 3 is a block diagram showing a construction 
of an AC module according to a first embodiment; 
0012 FIG. 4 is an external view of the AC module; 
0013 FIG. 5 is a block diagram showing a construction 
of an inverter unit; 
0014 FIG. 6 is a view showing collected current values 
of AC modules connected in common phase and the opera 
tion State of each AC module in the photovoltaic power 
generation apparatus according to the first embodiment in a 
case where the insolation changes, 
0015 FIG. 7 is a block diagram showing a construction 
of an AC module according to a Second embodiment; 
0016 FIG. 8 is a view showing collected current values 
of AC modules connected in common phase and the opera 
tion State of each AC module in the photovoltaic power 
generation apparatus according to the Second embodiment in 
a case where the insolation changes, 
0017 FIG. 9 is a block diagram showing a construction 
of an AC module connected to a single-phase three-wire 
System line; 
0018 FIG. 10 is a block diagram showing a construction 
of an AC module connected to a single-phase three-wire 
System line; 
0019 FIG. 11 is a block diagram showing a construction 
of a photovoltaic power generation apparatus where the AC 
modules shown in FIGS. 9 and 10 are alternately con 
nected; 
0020 FIG. 12 is a block diagram showing a construction 
of a photovoltaic power generation apparatus employing an 
AC module adopting a single-phase three-wire output Sys 
tem; and 
0021 FIG. 13 shows an example where an indicator is 
provided in a power conversion unit of the AC module. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0022 Hereinafter, a photovoltaic power generation appa 
ratus as an embodiment of the present invention will be 
described in detail with reference to the accompanying 
drawings. 

0023) <First Embodiment> 
0024 FIG. 1 is a block diagram explaining a construc 
tion of a photovoltaic power generation apparatus employ 
ing a plurality of AC modules, and FIG. 2 is an external 
View of the photovoltaic power generation apparatus. 
0025 The distribution line consists of two power lines U 
and V, and one neutral line O. The Uphase and V phase 
respectively have AC 100V, and these distribution lines 
constitute a 200V single-phase three-wire power line. There 
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fore, each AC module 1 has a 100V single-phase output. 
Connecting the input connector with the output connector of 
the AC module 1 as shown in FIGS. 1 and 2 enables to 
increase the number of parallel connection of the AC module 
1. FIGS. 1 and 2 show an example of connecting five AC 
modules 1 for each of the Uphase and V phase (total often 
AC modules 1). 
0026. An associated-System protector 31, comprising a 
Switch and a System abnormality detector, is provided 
between the AC module 1 and a commercial-use power 
system (hereinafter simply referred to as the system). When 
the associated-System protector 31 detects a Voltage increase 
of the System, a frequency abnormality, a power failure or 
the like, it turns off the Switch to disconnect the photovoltaic 
power generation apparatus from the System. 
0027. The 100V single-phase power, generated by the ten 
AC modules 1, is Supplied to the Uphase and V phase, and 
sent to the 200V single-phase three-wire system. Provided 
that the AC modules are connected as shown in FIG. 2, the 
closer the AC module 1 is to the associated-System point, the 
larger the current flowing in the output connector of the AC 
module 1. 

0028 Main Structural Component of AC Module 
0029 FIG. 3 is a block diagram showing a construction 
of the AC module 1, and FIG. 4 is an external view of the 
AC module 1. 

0030) Solar Battery Unit 
0031. As shown in FIG. 4, the solar battery unit 2 
accounts for the most part of the AC module 1. Preferably 
used as the Solar battery unit 2 is one employing amorphous 
Silicon, or polycrystalline Silicon or crystalline Silicon in its 
photoelectronic transducer. DC power is outputted from an 
electrode (not shown) of the solar battery unit 2. Note when 
the insolation is 1 kW/m’, the rated output of the solar 
battery unit 2 in the first embodiment is: the rated voltage, 
25V, rated current, 4 A; and rated power, 100 W. 
0032 Power Conversion Unit 
0033. The power conversion unit 21 comprises an 
inverter unit 3, an over current detector 27, and current paths 
7, 8 and 9. The power conversion unit 21 converts DC power 
supplied from the solar battery unit 2 to 50/60 Hz and 100V 
AC power. The converted AC power is collected together 
with AC power, which is inputted from an input connector 
5, and then outputted to an output connector 6. Note in the 
first embodiment, the power conversion unit 21 has 90% 
conversion efficiency, and in a case where rated power 100 
W is inputted by the Solar battery unit 2, the power conver 
sion unit 21 outputs AC power of 100V, 0.9A and 90 W. 
0034) 
0.035 FIG. 5 is a block diagram showing a construction 
of the inverter unit 3. 

Inverter Unit 

0.036 The inverter unit 3 comprises a DC input terminal 
18, an input noise filter 10, a booster circuit 12, an inverter 
circuit 13, an association reactor 14, a control circuit 17, an 
output noise filter 16, an AC output terminal 19, and a signal 
input terminal 20. The DC voltage, about 25V, which is 
inputted to the DC input terminal 18, is converted to 160V 
DC voltage by the booster circuit 12 which includes a boost 
chopper. At this stage, the control circuit 17 performs the 
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well-known optimum operation point tracking control based 
on DC current 22 and DC voltage 23. 
0037. The inverter circuit 13 comprises a plurality of 
Switching elements connected by way of bridge connection. 
The control circuit 17, including a microprocessor and So on, 
generates PWM Switching control signals in the following 
manner, which is to be supplied to the inverter circuit 13. 
0038. The control circuit 17 compares a link voltage 24, 
inputted to the inverter circuit 13, with a voltage command 
value Vref and generates an input error Signal. Meanwhile, 
a band-pass filter extracts from AC voltage 28 a fundamental 
frequency component of the associated-System point Volt 
age. Then, multiplying the input error Signal by the extracted 
fundamental frequency component generates a current com 
mand value Signal indicative of a reference value of the 
control. The current command value Signal and AC current 
value 15 are computed to generate a current error Signal. 

0039. A gate control circuit, serving as a part of the 
control circuit 17, compares the current error Signal with a 
reference triangular wave signal, which is about 20 kHz, and 
generates the PWM switching control signal to be supplied 
to the inverter circuit 13. Note the PWM Switching control 
Signal is not outputted to the inverter circuit 13 when a halt 
Signal is inputted from the Signal input terminal 20 to the 
control circuit 17. 

0040. By the foregoing feedback control, the inverter unit 
3 outputs AC power of power factor 1, having the same 
current phase as the System. Note that many other known 
methods of structuring the inverter unit 3 and other PWM 
control methods are applicable. 

0041. Over Current Detector 
0042. The over current detector 27 comprises a current 
detector 4, a reference current Setting circuit 25, comparator 
26 and so forth. 

0043 Ashunt resistor connected serially to a current path 
for measuring a Voltage on both ends of the current path, or 
a current Sensor using a coil or a Hall element capable of 
detecting a current while being isolated with the current path 
may be used as the current detector 4. In the first embodi 
ment, a current Sensor utilizing a Hall element is employed 
as the current detector 4 to detect current of the current path 
9. 

0044) The reference current setting circuit 25 sets a 
reference value to be compared with the current value, 
detected by the current detector 4. The reference current 
Setting circuit 25 may be configured to output a fixed 
Voltage, or may be configured with a variable resistor or the 
like to enable adjustment of the reference value. 

0045. Note in the following description, the rated value 
of the output connector 6 and the current path is Set as the 
reference value. However, the reference value may be Set 
lower than the rated value to allow a slight margin. 

0046) The comparator 26 compares an output of the 
current detector 4 with the set value of the reference current 
setting circuit 25. When the output of the current detector 4 
is larger than the Set value, the comparator 26 Supplies an 
inverter halt Signal to the Signal input terminal 20 of the 
inverter unit 3. 
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0047 
0.048. The input connector 5 and output connector 6 of 
the AC module 1 are constructed with a connectable plug 
and a receptacle provided in a pair. AS shown in FIG. 1, the 
input connector 5 of the AC module 1, which is connected 
at the end of the cascade connection, is unconnected. There 
fore, a receptacle that does not allow easy contact with the 
electrically activated portion is used for the input connector 
5, and a plug is used for the output connector 6. 
0049 Operation of AC Module 
0050. Next, an operation of the AC module 1, having the 
aforementioned construction, is described. 

Input and Output Connectors 

0051. The DC power generated by the solar battery unit 
2 is converted to AC power by the inverter unit 3, sent 
through the current path 8, collected together with the 
power, which is generated by other AC modules 1 and 
inputted from the input connector 5, then Sent through the 
current path 9, and outputted to the output connector 6. 
0.052 Accordingly, the maximum rated current value of 
the AC module 1 is determined by a current value, which can 
flow through the current path 9 to the output connector 6. In 
the first embodiment, the maximum rated current value of 
the AC module 1 is 4.5 A based on the maximum current 
value of the current path 9. The reference value of the 
reference current Setting circuit 25 is set to 4.5 A, SO as to 
have the comparator 26 Send an inverter halt signal in a case 
where a detected current value of the current detector 4 
exceeds 4.5 A. 

0.053 FIG. 6 is a view showing collected current values 
of the AC modules 1 connected in common phase and the 
operation State of each AC module 1 in the photovoltaic 
power generation apparatus shown in FIG. 1, in a case 
where the insolation changes. Note that the AC module 
closest to the associated-System point is referred to by 
reference 1a, and the AC module farthest from the associ 
ated-System point is referred to by reference 1e. 
0054 As shown in FIG. 6, the collected current value of 
each of the AC modules 1 (i.e., current value in the current 
path 9) increases as the insolation rises. When the insolation 
exceeds 1.0 kW/m at time t, the output of each AC module 
1 exceeds 0.9A, and the total output exceeds 4.5 A. 
0055. At time t, the current detector 4 of the AC module 
1a Sends a detected value exceeding 4.5 A to the comparator 
26. Since the reference value of the reference current Setting 
circuit 25 is Set to 4.5 A, the comparator 26 outputs an 
inverter halt signal. The control circuit 17, which receives 
the inverter halt signal, stops supplying the PWM control 
signal to the inverter circuit 13. The inverter circuit 13 is 
gate-blocked. 

0056 Meanwhile, when the insolation is 1.0 kW/m’, the 
AC modules 1b to 1e respectively have collected current 
values of 0.9A, 1.8 A, 2.7A, and 3.6 A; thus, the operation 
of the inverter circuit 13 continues. In other words, the 
power collected from five AC modules 1 is supplied to the 
system until time t, and the power collected from four AC 
modules 1 is Supplied to the System after time t. 

0057. As described above, in the AC module 1 according 
to the first embodiment, it is possible to prevent over current 
flow in the current path 9 and the output connector 6. Unlike 
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the configuration where the associated-System protector 31 
detects an over current and disconnects the Switch therein, 
even in a case where a Sudden increase is found in the 
insolation, AC modules 1 other than the one closest to the 
asSociated-System point can continue their operation 
because power conversion of the AC module 1 is halted 
Sequentially from the one closest to the associated-System 
point. 

0.058 <Second Embodiment> 
0059 Hereinafter, a photovoltaic power generation appa 
ratus according to the Second embodiment of the present 
invention is described. Note in the second embodiment, the 
configuration Same as that in the first embodiment is referred 
to by the identical reference numerals and detailed descrip 
tion thereof will be omitted. 

0060. When a detected value of the current detector 4 
exceeds a Set value, the output of the AC module 1 is halted 
in the first embodiment. In contrast, according to the Second 
embodiment, the output of the AC module 1 is reduced such 
that the detected value of the current detector 4 does not 
exceed the Set value. 

0061 FIG. 7 is a block diagram showing a construction 
of the AC module 1 according to the second embodiment. In 
place of the comparator 26 shown in the construction of the 
AC module 1 in FIG. 3, a subtracter 54 is provided. 
0062) The subtracter 54 subtracts the set value of the 
reference current Setting circuit 25 from the output of the 
current detector 4. When the obtained result is positive, the 
obtained value is outputted, but when the result is negative, 
Zero is outputted as an output reduction signal. 
0063. The control circuit 17 computes the aforemen 
tioned current command value Signal, AC current value 15, 
and output reduction signal which is inputted from the 
Subtracter 54 through the Signal input terminal 20 to gener 
ate a current error Signal. AS mentioned above, the gate 
control circuit, which receives the current error Signal, 
compares the current error Signal with the reference trian 
gular wave signal which is about 20 kHz, and generates the 
PWM Switching control signal to be supplied to the inverter 
circuit 13. 

0064. Provided that the maximum rated current of the AC 
module 1 in the second embodiment is 4.5 A as in the first 
embodiment, the Set value of the reference current Setting 
circuit 25 is 4.5 A. When a detected value of the current 
detector 4 exceeds 4.5 A, the subtracter 54 outputs the output 
reduction signal to the control circuit 17. The control circuit 
17 generates a current error Signal by reducing the current 
command value Signal for the level of, e.g., the output 
reduction Signal, So as to reduce the output current of the 
inverter circuit 13. 

0065 FIG. 8 is a view showing collected current values 
of the AC modules 1 connected in common phase and the 
operation State of each AC module 1 in the photovoltaic 
power generation apparatus shown in FIG. 1, in a case 
where the insolation changes. Note that the AC module 
closest to the associated-System point is referred to by 
reference 1a, and the AC module farthest from the associ 
ated-System point is referred to by reference 1e. 
0066. As shown in FIG. 8, the collected current value of 
each of the AC modules 1 (current value in the current path 
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9) increases as the insolation rises. When the insolation 
exceeds 1.0 kW/m at time t, the output of each AC module 
1 exceeds 0.9A, and the total output exceeds 4.5 A. 
0067. At time t, the current detector 4 of the AC module 
1a Sends a detected value exceeding 4.5 A to the comparator 
26. Since the reference value of the reference current Setting 
circuit 25 is Set to 4.5 A, the comparator 26 outputs an output 
reduction signal. The control circuit 17, which receives the 
output reduction Signal, Suppresses the output power of the 
inverter circuit 13, thereby changing the operation of the AC 
module 1a to the output control operation. 

0068 Meanwhile, when the insolation is 1.0 kW/m’, the 
AC modules lb to 1e, respectively having collected current 
values of 0.9 A, 1.8 A, 2.7 A, and 3.6 A, continue their 
normal operation. Therefore, the power collected from five 
AC modules 1 in the normal operation State is Supplied to the 
System until time t. After an elapse of time t, the power 
collected from four AC modules 1 in the normal operation 
State and one AC module 1 in the output-control operation 
State is Supplied to the System. 

0069. As described above, in the AC module 1 according 
to the Second embodiment, it is possible to prevent over 
current flow in the current path 9 and the output connector 
6. Even if a Sudden increase is found in the insolation, the 
output power of the AC module 1 is Suppressed from the one 
closest to the associated-System point, and other AC mod 
ules 1 can continue their operation. By virtue of this, the 
Second embodiment can utilize generated power of the Solar 
battery unit 2 more efficiently than the photovoltaic power 
generation apparatus of the first embodiment. 

0070 <Third Embodiment> 
0071. Hereinafter, a photovoltaic power generation appa 
ratus according to the third embodiment of the present 
invention is described. Note in the third embodiment, the 
configuration Same as that in the first embodiment is referred 
to by the identical reference numerals and detailed descrip 
tion thereof will be omitted. 

0.072 The first and second embodiments employ the AC 
module 1 connected to a single-phase two-wire System line. 
The third embodiment employs an AC module 1 connected 
to a Single-phase three-wire System line. 

0.073 FIG. 9 is a block diagram showing a construction 
of the AC module 1 connected to a Single-phase three-wire 
system line. Although FIG. 9 shows a structure for supply 
ing power to the U-phase line, power may be Supplied to the 
V-phase line as shown in FIG. 10. 

0074) Unlike the AC module 1 shown in FIGS. 3 and 7, 
the input connector 51 and output connector 61 of the AC 
module 1 according to the third embodiment are three-pole 
connectors. The current detector 4 is arranged in the phase 
where power of a collective-power current path 91 is col 
lected, i.e., the phase to which the inverter unit 3 is con 
nected. 

0075 FIG. 11 is a block diagram showing a construction 
of a photovoltaic power generation apparatus where the AC 
modules 1 shown in FIGS. 9 and 10 are alternately con 
nected. Five of the AC module 1 shown in FIG. 9 are 
connected to Uphase and five of the AC module 1 shown in 
FIG. 10 are connected to V phase. 
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0076. The construction shown in FIG. 11 can also pre 
vent over current flow in the collective-power current path 
91 and output connector 61. 
0.077 <Modification of First to Third Embodiments> 
0078 Each of the above-described embodiments is appli 
cable not only to a System-association type photovoltaic 
power generation apparatus, but also to a photovoltaic 
power generation apparatus which Supplies AC power to a 
load independently of the System. 

007.9 Furthermore, each of the above-described embodi 
ments employs not only an AC module integrally compris 
ing the Solar battery unit 2 and inverter unit 3, but also a DC 
module having a Solar battery unit 2 which integrates a 
DC-DC converter unit in place of the inverter unit 3. 
0080. In other words, the essential concept of each 
embodiment is to detect a collected current value and Stop 
power output when the detected value exceeds a Set value. 
Therefore, those who are skilled in the art should easily 
understand that various changes may be made on elements 
that are not related to the essence of the embodiment. 

0081 Furthermore, in a case of employing an AC module 
1 which adopts the Single-phase three-wire output System as 
shown in FIG. 12, operation of the inverter 3 is controlled 
based on a detected current value of the current detector 4, 
which is arranged in the U-phase and V-phase of the 
collective-power current path 9, thereby preventing over 
current flow in the collective-power current path 9 and 
output connector 6 as similar to each of the above-described 
embodiments. 

0082) <Fourth Embodiments> 
0083. Each of the above-described embodiments may be 
provided with an indicator to indicate the operation halt or 
operation control state of the inverter 3. 
0084 FIG. 13 shows an example where an indicator is 
provided in the power conversion unit 21. The lamp 67 e.g., 
an LED or the like, shown in FIG. 13 is turned on/off by the 
control circuit 17 when the operation of the inverter 3 is 
halted or when the output of the inverter 3 is controlled. 
Alternatively, the lamp 67 may be turned on when the 
inverter 3 is performing the normal operation and may be 
turned off or blinked when the operation is halted or the 
output is controlled. 
0085 Instead of providing the lamp 67 in the AC module 
1, a Signal indicative of operation halt or output control may 
be outputted by the AC module 1, and a lamp arranged in, 
e.g., the associated-System protector 31 in correspondence 
with each AC module 1, may be turned on/off or blinked. 
0086. In any case, by virtue of such indicator, an operator 
of the photovoltaic power generation apparatus is able to 
know the operation halt or output control State of the inverter 
3 due to over current flow. When the operation halt or output 
control State of the inverter 3 frequently occurs, the operator 
can take appropriate measures: for instance, decreasing the 
number of cascade-connected AC modules 1. 

0087. The following effects are achieved according to 
each of the above-described embodiments. 

0088 (1) According to the first embodiment, an output of 
the AC module 1 is halted when a current value of the 
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collective-power current path exceeds a Set value. Accord 
ingly, in contrast to the configuration where the associated 
System protector 31 detects an over current and disconnects 
the Switch therein, the AC module 1 is halted from the one 
closest to the associated-System point and other AC modules 
1 can continue their operation. 
0089 (2) According to the second embodiment, an output 
of the AC module 1 is reduced when a current value of the 
collective-power current path exceeds a Set value. Accord 
ingly, in contrast to the configuration where the associated 
System protector 31 detects an over current and disconnects 
the Switch therein, an output of the AC module 1 is Sup 
pressed from the one closest to the associated-System point, 
and other AC modules 1 can continue their operation. 
0090 (3) Since each of the above-described embodi 
ments can prevent an over current flow in the collective 
power current path or connector, it is possible to prevent 
problems in advance even in a case where the number of 
connections of the AC modules is improvidently increased. 
0.091 (4) Since an over current flow in the collective 
power current path or connector is prevented, it is no longer 
necessary to have a large rated current for the current path 
or connector of the AC module 1 on the assumption that the 
insolation becomes extremely intense. Accordingly, the cost 
of the AC module 1 can be reduced. 

0092 (5) According to the fourth embodiment, the opera 
tion halt or output control state of the inverter 3 due to an 
over current flow is displayed. Therefore, an operator of the 
photovoltaic power generation apparatus can recognize 
occurrence of an over current flow and can take appropriate 
measures, Such as changing the connection of the AC 
modules. 

0093. As many apparently widely different embodiments 
of the present invention can be made without departing from 
the Spirit and Scope thereof, it is to be understood that the 
invention is not limited to the specific embodiments thereof 
except as defined in the claims. 
What is claimed is: 

1. A Solar battery device comprising: 
a Solar battery; 
a power converter, arranged to convert electric power 

outputted from the solar battery; 
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an input connector, arranged to input electric power from 
Outside Said device; 

an output connector, arranged to collect the electric power 
inputted by Said input connector and the electric power 
outputted by Said power converter, and output the 
collected electric power to outside Said device, 

a detector, arranged to detect a current value of an electric 
current of Said output connector; and 

a controller, arranged to control output of Said power 
converter when the current value detected by said 
detector exceeds a predetermined value. 

2. The device according to claim 1, wherein Said control 
ler halts output of Said power converter in a case where a 
current value detected by Said detector exceeds a predeter 
mined value. 

3. The device according to claim 1, wherein Said control 
ler reduces output power of Said power converter in a case 
where a current value detected by Said detector exceeds a 
predetermined value. 

4. The device according to claim 1, wherein Said input and 
output connectors are a plug and a receptacle which are 
connectable to each other, wherein the plug is used for Said 
input connector and the receptacle is used for Said output 
COnnectOr. 

5. The device according to claim 1, further comprising an 
indicator, arranged to indicate a control State of an output of 
Said power converter. 

6. The device according to claim 1, wherein Said power 
converter is an inverter for converting DC power, outputted 
by Said Solar battery, to AC power. 

7. The device according to claim 1, wherein Said power 
converter is a DC-DC converter for converting DC power, 
outputted by said solar battery, to DC power. 

8. A generator for generating electric power comprising 
the Solar battery devices, each of which is accorded to claim 
1, wherein the Solar battery devices are connected in a 
cascade. 

9. A generator for generating electric power, comprising a 
plurality of the Solar battery devices according to claim 1, 
wherein Said Solar battery devices are cascaded for each 
phase of a power path adopting a Single-phase three-wire 
System. 
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