US 20200169218A1
a9y United States

a2y Patent Application Publication o) Pub. No.: US 2020/0169218 A1

TAKAHASHI (43) Pub. Date: May 28, 2020
(54) SOLAR PHOTOVOLTAIC INSTALLATION GOIR 19/165 (2006.01)
HO02S 1020 (2006.01)
(71) Applicant: CHURAECONET LILC, Okinawa-shi, (52) US.CL
Okinawa (JP) CPC oo, HO02S 40/38 (2014.12); HO2S 10/20
. . (2014.12); GOIR 19/16566 (2013.01); HO2S
(72) Inventor: Kazuhiro TAKAHASHI, Okinawa-shi 40/36 (2014.12)
(IP)

(73) Assignee: CHURAECONET LLC, Okinawa-shi, (57) ABSTRACT
Okinawa (IP)

(21) Appl. No.: 16/612,366 The present invention provides a solar photovoltaic instal-

_ lation capable of storing power while supplying power
(22) PCT Filed: Mar. 30, 2018 during daytime when solar radiation conditions are excel-

lent. The solar photovoltaic installation of the invention

(86) PCT No:: PCT/IP2018/013825 includes at least a first solar module string 11 and a second
§ 371 (c)(1), solar module string 12 as solar module strings 10, the solar

(2) Date: Nov. 8, 2019 photovoltaic installation further includes at least a first
storage battery array 21 and a second storage battery array

(30) Foreign Application Priority Data 22 as storage battery arrays 20, and while power storage
capacity detection means 60 detects that the second storage

May 9, 2017 (JP) ................................. 2017-093148 battery array 22 is less than a predetermined Capaeity and

voltage detection means 50 detects voltage of more than

Publication Classification predetermined voltage, the control means 40 connects the

(51) Int. CL first solar module string 11 to a power conditioner 30, and
HO02S 40/38 (2006.01) connects the second solar module string 12 to the second
HO02S 4036 (2006.01) storage battery array 22.

30
I3
70
(’ 7
|
7
Power system [ Power conditionsr
490
/ 11(10)

Control mears
Firat solar maoduie string
: / 51(50)
3
& -| First voltage detection means 12 (1 0 )
Second solar module string
/52{50)
R J
1
Sewond voliage detection means ‘
N .
' 1
i i
First storage : ! Second storage
Battery array H watiery array
{charging is \ feumently
completed} E ; charging) \
T Y ¢ ; -
! . . '
: Nt : \ 22
i : ; i
: (20) ‘ {209
i d i
)
First powerstorage ; ; Second power stOrage
capacity  poemet veeed Giapacity
detachon means detection means
\ %
g1 62

(60) £60)



Patent Application Publication = May 28, 2020 Sheet 1 of 7 US 2020/0169218 A1

30
/
70
/ 7
|
7
Power system Power conditioner
440
{ $1(10)
7
Control means A
First solar maoduie string
, ,51(50)
v
<---+ First voltage detection means \
olsge g 11210
;
Second solar module string
3 52(50)
& [
Serond voliage detection means j
A A
1 ¥
L 1
; :
First storage : ! Second siorage
battery array ! ! patiery aray
{charging is H . {ourrantly
completed) \ 3 : charging) \
. ‘ ! ]
: \ 21 : E \ 22
t \ H ' t
S At B ; L (20
v , ! W
First power siorage ! i Second power storgge
capacity eEed Moy capacity
detection means detection means

\\6’3 \62

(60} (60}



Patent Application Publication = May 28, 2020 Sheet 2 of 7 US 2020/0169218 A1

[Fig. 2]
30
70 ,(
( 7
7
Power system Power conditioner
40
( 11(10)
Control means v

First sofar madule string

§ 51(50)

/

<~ ——‘ First voltage detection means 1 2(1 0)

Second solar module string

i
i
Y.
<—--l Second valtage detection means I

52(50)
[

/if\ /'f\
First storage E 3 Second storage
battery areay ! : battery array
{currently 1 ) {currently
dischargingy E 2 charging) \
i : : :
; \ 21 : ; \ 22
L (20) ; L (20)
v ! ! v
First power storage E 2 Second power storage
capacity =~ p---- t e capacity
detection means detection means

\61 \62

(60) (60}



Patent Application Publication

May 28, 2020 Sheet 3 of 7

Pawer system

Power canditioner

Control means

US 2020/0169218 A1l

11(10)

S

First sotar madule siring

<---+ First voltage detacth

Second solar module string

(......_..

/52(50)

SO
t

Second voltage detection means

First-storage
battery srray
{curtently
chatging}

5\
\

R e s e

{20)

21

First power storage
capacity
detection means

>

e o o o e o e e o e e e

Second storage
battery artay
{aurrently

dischargingix.

\22
(20)

(= o= s -

Second power storage
capadity
deieciion means

\62

{60}



Patent Application Publication = May 28, 2020 Sheet 4 of 7 US 2020/0169218 A1

[Fig. 4]
30
70 {
( ’
i
L
Power system Pawer conditionar
40 .
11(10)
/
,i
Cantrol means vi
First soler maodule string
; {51(50)
KA
<---+ First voltage detection means | ;
12(10)
/
{
!
i
Benond solar modude string
; 52(50)
g (
<”~§ Second voltage detection means ]

A A
; :
; {
Firststorage ¢ ! Second storage
battery array ‘ . battery array
{discharging} : ; {discharging)
N ; :
i : ' i \
: \2? : : E 22
1 3 ' i 1
! {20) i : {20)
v : 5 W
First power storage : E Sacond power storags
capacity  peee- T e capacity
detaction means detection means
3 3
61 N6z

(60) (60)



Patent Application Publication = May 28, 2020 Sheet 5 of 7

0 (

7
14
/}(

Power system Power conditionsy

US 2020/0169218 A1l

40
( 11(10)
/
- i 7
Conirol means
3 First solar module siring
: /51(50)
W
< { First voltage detection means ;
ag 12(10)
Second sotar module string
: 52(50)
. [
Second voltage detection means
AR
; :
First storage : E Second storage
battery array : : hattery atray
{currently ; : (discharging)
chargingy E E
3 t i )
N : .\
H ¢ ¢ ' ,
) S (20
14 ‘ ' "2
First power storage : E Sesond power storage
gapagity  po-ot 0 vemeq capapity
detection means detaction means

\81 \62

{60) (60)



Patent Application Publication = May 28, 2020 Sheet 6 of 7 US 2020/0169218 A1
[Fig. ©
30
70 {
( 7
/
7
Power system Power conditioner
40 .
( 11(10)
/
Cantrol means
First sofar modtle string
i 51(50)
k4
<---+ Firsi vollage detection means
12(10)
(
i
Sacond solar medule string
; 52(50)
i [
-l Second voltage detection means ]
KR
First storage E E Second storage
battery array ; ! battery array
{currently ‘ ; {ourrently
discharginghy E : dischargingh\
: : : :
i \21 ; ; ‘ K22
: {20y | L (20
¥ : : v
First power storage E E Second power storage
capacity o i capagity
detzction means detection means
A A}
1
\61 \g2
{60} (80}




Patent Application Publication

Dintect powses

¥

catRge rapaciy ol
shorg 39%}?%*&13«'3:“%\-

Yo
L

May 28, 2020 Sheet 7 of 7

e

.m

nochide

c’m{g

US 2020/0169218 A1l

i

oterseet frst
T SR e power
coeniiione

N A

Troewyact Brst solay

\i AL

f‘i«&:m»a i 3

Mo

Connect second suiar
modute sting foosecond
storage batieny

Uornaed s sular
m{.\:&séu st \' o savond

storsge B

REERY

wk

g3

0

;e

&Ly
3

Cronpect § '53 %@%rr‘ asdisle siring

-‘:w.; S t\,\i S::’)f‘\'i‘f—"‘cipti‘




US 2020/0169218 Al

SOLAR PHOTOVOLTAIC INSTALLATION

TECHNICAL FIELD

[0001] The present invention relates to a solar photovol-
taic installation capable of storing surplus power while
supplying power by power generation during daytime.

BACKGROUND TECHNIQUE

[0002] Patent document 1 proposes a system interconnec-
tion power storage system for continuously supplying sta-
bilized power to a power conditioner to which a storage
battery, an automatic charge/discharge device and a voltage
boosting and lowering circuit are mounted.

PRIOR ART DOCUMENT

Patent Document

[0003] [Patent Document 1] Japanese Patent Application
Laid-open No. 2015-211630

SUMMARY OF THE INVENTION

Problem to be Solved by the Invention

[0004] According to patent document 1, it is possible to
store surplus power while sending power generated by a
solar panel to a system during daytime, and to supply power
charged to a storage battery after sunset.

[0005] It is an object of the present invention to provide a
solar photovoltaic installation capable of storing power
while supplying power during daytime when solar radiation
conditions are excellent.

Means for Solving the Problem

[0006] A first aspect of the present invention provides a
solar photovoltaic installation including: solar module
strings for carrying out solar photovoltaic generation; stor-
age battery arrays for storing power supplied from the solar
module strings; a power conditioner for supplying power
from the solar module strings or the storage battery arrays to
a power system; control means for switching connection
from the solar module strings to the power conditioner or the
storage battery arrays, and for switching connection from the
storage battery arrays to the power conditioner; voltage
detection means for detecting output voltage of the solar
module strings; and power storage capacity detection means
for detecting a power storage amount of the storage battery
arrays; wherein the solar photovoltaic installation further
includes at least a first solar module string and a second solar
module string as the solar module strings, the solar photo-
voltaic installation further includes at least a first storage
battery array and a second storage battery array as the
storage battery arrays, and while the power storage capacity
detection means detects that the second storage battery array
is less than a predetermined capacity and the voltage detec-
tion means detects voltage of more than predetermined
voltage, the control means connects the first solar module
string to the power conditioner, and connects the second
solar module string to the second storage battery array.

[0007] According to a second aspect of the invention, in
the solar photovoltaic installation described in the first
aspect, when the power storage capacity detection means
detects that the first storage battery array is more than the
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predetermined capacity and the voltage detection means
detects voltage of less than the predetermined voltage pre-
determined times within predetermined time, the control
means cuts off the first solar module string from the power
conditioner and connects the first storage battery array to the
power conditioner.

[0008] According to a third aspect of the invention, in the
solar photovoltaic installation described in the second
aspect, when a state in which the voltage detection means
detects the voltage of less than the predetermined voltage the
predetermined times within the predetermined time is con-
tinued and the power storage capacity detection means
detects that the first storage battery array is less than the
predetermined capacity and that the second storage battery
array is more than the predetermined capacity, the control
means cuts off the second solar module string from the
second storage battery array, cuts off the first storage battery
array from the power conditioner, and connects the second
storage battery array to the power conditioner.

[0009] According to a fourth aspect of the invention, in the
solar photovoltaic installation described in the third aspect,
when a state in which the voltage detection means detects
the voltage of less than the predetermined voltage the
predetermined times within the predetermined time is con-
tinued and the power storage capacity detection means
detects that the first storage battery array is less than the
predetermined capacity and the second storage battery array
is more than the predetermined capacity, the control means
connects the first solar module string to the first storage
battery array.

[0010] According to a fifth aspect of the invention, in the
solar photovoltaic installation described in the third or fourth
aspect, when a state in which the voltage detection means
detects the voltage of less than the predetermined voltage the
predetermined times within the predetermined time is con-
tinued and the power storage capacity detection means
detects that the first storage battery array and the second
storage battery array are less than the predetermined capac-
ity, the control means cuts off the second storage battery
array from the power conditioner and connects the first solar
module string and the second solar module string to the
power conditioner.

[0011] According to a sixth aspect of the invention, in the
solar photovoltaic installation described in the first aspect,
while the power storage capacity detection means detects
that the first storage battery array and the second storage
battery array are less than the predetermined capacity and
the voltage detection means detects the voltage of more than
the predetermined voltage, the control means connects the
first solar module string to the first storage battery array and
connects the second solar module string to the power
conditioner.

[0012] According to a seventh aspect of the invention, in
the solar photovoltaic installation described in the sixth
aspect, while the power storage capacity detection means
detects that the first storage battery array is more than the
predetermined capacity and that the second storage battery
array is less than the predetermined capacity and the voltage
detection means detects the voltage of more than the pre-
determined voltage, the control means connects the first
solar module string to the power conditioner and connects
the second solar module string to the second storage battery
array.
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[0013] According to a eighth aspect of the invention, in the
solar photovoltaic installation described in any one of the
first to seventh aspects, the solar photovoltaic installation
further includes timer means for setting discharge start time
at which the storage battery array is connected to the power
conditioner, wherein at the discharge start time, when the
power storage capacity detection means detects that the first
storage battery array or the second storage battery array is
more than the predetermined capacity, the control means
connects the first storage battery array and the second
storage battery array to the power conditioner.

Effect of the Invention

[0014] According to the solar photovoltaic installation of
the present invention, while the power storage capacity
detection means detects that the second storage battery array
is less than predetermined capacity, and the voltage detec-
tion means detects voltage of not less than predetermined
voltage, the first solar module string is connected to the
power conditioner, the second solar module string is con-
nected to the second storage battery array. According to this,
it is possible to store power while supplying power during
daytime when solar radiation conditions are excellent.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 is a block diagram showing that a solar
photovoltaic installation according to an embodiment of the
present invention is expressed by function realizing means,
and showing that solar radiation conditions in daytime are
excellent;

[0016] FIG. 2 is a block diagram showing that in the state
shown in FIG. 1, solar radiation variation during daytime
becomes large, or solar radiation is poor;

[0017] FIG. 3 is a block diagram showing that the state
shown in FIG. 2 is further continued and the first storage
battery array is discharged;

[0018] FIG. 4 is a block diagram showing that the state
shown in FIG. 3 is further continued and the first storage
battery array and a second storage battery array are dis-
charged;

[0019] FIG. 5 is a block diagram showing that in the state
shown in FIG. 4, the solar radiation conditions are returned
to the excellent state;

[0020] FIG. 6 is a block diagram showing power supply
during night; and

[0021] FIG. 7 is a flowchart showing control of the solar
photovoltaic installation according to the embodiment.

MODE FOR CARRYING OUT THE INVENTION

[0022] A solar photovoltaic installation according to a first
aspect of the present invention, the solar photovoltaic instal-
lation further includes at least a first solar module string and
a second solar module string as the solar module strings, the
solar photovoltaic installation further includes at least a first
storage battery array and a second storage battery array as
the storage battery arrays, and while the power storage
capacity detection means detects that the second storage
battery array is less than a predetermined capacity and the
voltage detection means detects voltage of more than pre-
determined voltage, the control means connects the first
solar module string to the power conditioner, and connects
the second solar module string to the second storage battery
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array. According to this aspect, it is possible to store power
while supplying power during daytime when solar radiation
conditions are excellent.

[0023] According to a second aspect of the invention, in
the solar photovoltaic installation of the first aspect, when
the power storage capacity detection means detects that the
first storage battery array is more than the predetermined
capacity and the voltage detection means detects voltage of
less than the predetermined voltage predetermined times
within predetermined time, the control means cuts off the
first solar module string from the power conditioner and
connects the first storage battery array to the power condi-
tioner. According to this aspect, during daytime when solar
radiation variation is large or solar radiation is poor, it is
possible to supply stabilized power having no voltage fluc-
tuation by supplying power utilizing the power storage.

[0024] According to a third aspect of the invention, in the
solar photovoltaic installation of the second aspect, a state in
which the voltage detection means detects the voltage of less
than the predetermined voltage the predetermined times
within the predetermined time is continued and the power
storage capacity detection means detects that the first storage
battery array is less than the predetermined capacity and that
the second storage battery array is more than the predeter-
mined capacity, the control means cuts off the second solar
module string from the second storage battery array, cuts off
the first storage battery array from the power conditioner,
and connects the second storage battery array to the power
conditioner. According to this aspect, even when solar
radiation variation is continued for a long time, it is possible
to supply stabilized power having no voltage fluctuation by
supplying power while utilizing power storage.

[0025] According to a fourth aspect of the invention, in the
solar photovoltaic installation of the third aspect, when a
state in which the voltage detection means detects the
voltage of less than the predetermined voltage the predeter-
mined times within the predetermined time is continued and
the power storage capacity detection means detects that the
first storage battery array is less than the predetermined
capacity and the second storage battery array is more than
the predetermined capacity, the control means connects the
first solar module string to the first storage battery array.
According to this aspect, even during daytime when solar
radiation variation is large, it is possible to effectively utilize
the power generation by utilizing the same for power
storage.

[0026] According to a fifth aspect of the invention, in the
solar photovoltaic installation of the third or fourth aspect,
when a state in which the voltage detection means detects
the voltage of less than the predetermined voltage the
predetermined times within the predetermined time is con-
tinued and the power storage capacity detection means
detects that the first storage battery array and the second
storage battery array are less than the predetermined capac-
ity, the control means cuts off the second storage battery
array from the power conditioner and connects the first solar
module string and the second solar module string to the
power conditioner. According to this aspect, even when solar
radiation variation is continued for a long time and stabilized
power cannot be supplied by power storage, the power
supply can be continued by connecting the first solar module
string and the second solar module string to the power
conditioner.
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[0027] According to a sixth aspect of the invention, in the
solar photovoltaic installation of the first aspect, while the
power storage capacity detection means detects that the first
storage battery array and the second storage battery array are
less than the predetermined capacity and the voltage detec-
tion means detects the voltage of more than the predeter-
mined voltage, the control means connects the first solar
module string to the first storage battery array and connects
the second solar module string to the power conditioner.
According to this aspect, it is possible to store power while
supplying power during daytime when solar radiation con-
ditions are excellent.

[0028] According to a seventh aspect of the invention, in
the solar photovoltaic installation of the sixth aspect, while
the power storage capacity detection means detects that the
first storage battery array is more than the predetermined
capacity and that the second storage battery array is less than
the predetermined capacity and the voltage detection means
detects the voltage of more than the predetermined voltage,
the control means connects the first solar module string to
the power conditioner and connects the second solar module
string to the second storage battery array. According to this
aspect, it is possible to store power while supplying power
during daytime when solar radiation conditions are excel-
lent.

[0029] According to an eighth aspect of the invention, in
the solar photovoltaic installation of any one of the first to
seventh aspects, solar photovoltaic installation further
includes timer means for setting discharge start time at
which the storage battery array is connected to the power
conditioner, wherein at the discharge start time, when the
power storage capacity detection means detects that the first
storage battery array or the second storage battery array is
more than the predetermined capacity, the control means
connects the first storage battery array and the second
storage battery array to the power conditioner. According to
this aspect, it is possible to supply power which is stored by
designating night time zone by the timer when power cannot
be generated.

Embodiment

[0030] A solar photovoltaic installation according to an
embodiment of the present invention will be described
below.

[0031] FIGS. 1 to 6 are block diagrams showing that the
solar photovoltaic installation according to the embodiment
of the invention is expressed by function realizing means.
[0032] FIG. 1 is the block diagram showing that solar
radiation conditions during daytime are excellent.

[0033] The solar photovoltaic installation according to the
embodiment includes solar module strings 10 which carry
out solar photovoltaic generation, storage battery arrays 20
for storing power supplied from the solar module strings 10,
a power conditioner 30 for supplying power from the solar
module strings 10 or the storage battery arrays 20 to a power
system 70, and control means 40 for switching connection
from the solar module strings 10 to the power conditioner 30
or the storage battery array 20 and for switching connection
from the storage battery array 20 to the power conditioner
30.

[0034] The solar photovoltaic installation according to the
embodiment further includes voltage detection means 50 for
detecting output voltage of the solar module strings 10, and
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power storage capacity detection means 60 for detecting
power storage capacities of the storage battery arrays 20.
[0035] Power which is converted by the power conditioner
30 is supplied to the power system 70.

[0036] The solar photovoltaic installation according to the
embodiment further includes at least a first solar module
string 11 and a second solar module string 12 as the solar
module strings 10, and includes at least a first storage battery
array 21 and a second storage battery array 22 as the storage
battery arrays 20.

[0037] The first voltage detection means 51 detects output
voltage of the first solar module string 11, and the second
voltage detection means 52 detects output voltage of the
second solar module string 12.

[0038] First power storage capacity detection means 61
detects power storage capacity of the first storage battery
array 21, and second power storage capacity detection
means 62 detects power storage capacity of the second
storage battery array 22.

[0039] As shown in FIG. 1, in a state in which solar
radiation conditions during daytime are excellent, while the
second power storage capacity detection means 62 detects
that the second storage battery array 22 is smaller than a
predetermined capacity and the first voltage detection means
51 detects that the first solar module string 11 has voltage of
more than predetermined voltage, the control means 40
connects the first solar module string 11 to the power
conditioner 30, and connects the second solar module string
12 to the second storage battery array 22.

[0040] Therefore, it is possible to store power while sup-
plying power during daytime when the solar radiation con-
ditions are excellent.

[0041] FIG. 2 is the block diagram showing solar radiation
variation during daytime becomes large or solar radiation is
poor in the state shown in FIG. 1. Here, the fact that the solar
radiation variation becomes large means a case where the
weather is clear up but a cloudy or rainy state is continuously
generated, and the fact that solar radiation is poor means a
continuous cloudy or rainy state.

[0042] In a state in which solar radiation variation during
daytime is large or a state in which the solar radiation is poor
as shown in FIG. 2, when the first power storage capacity
detection means 61 detects that the first storage battery array
21 is more than the predetermined capacity, and the first
voltage detection means 51 detects voltage of less than the
predetermined voltage predetermined times within predeter-
mined time, the control means 40 cuts off the first solar
module string 11 from the power conditioner 30, and con-
nects the first storage battery array 21 to the power condi-
tioner 30.

[0043] Therefore, during daytime when the solar radiation
variation is large or the solar radiation is poor, if power is
supplied while utilizing power storage, it is possible to
supply stabilized power having no voltage fluctuation.
[0044] FIG. 3 is the block diagram showing a state in
which the state shown in FIG. 2 is continued, and the first
storage battery array is adversely discharged.

[0045] When the state in which the solar radiation varia-
tion during daytime is large or the solar radiation is poor is
continued, the state in which the first storage battery array 21
is adversely discharged, i.e., the state in which the first
voltage detection means 51 detects voltage of less than
predetermined voltage predetermined times within predeter-
mined time is continued and the first power storage capacity
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detection means 61 detects that the first storage battery array
21 is less than the predetermined capacity and the second
power storage capacity detection means 62 detects that the
second storage battery array 22 is more than the predeter-
mined capacity, the control means 40 cuts off the second
solar module string 12 from the second storage battery array
22, cuts off the first storage battery array 21 from the power
conditioner 30 and connects the second storage battery array
22 to the power conditioner 30 as shown in FIG. 3.

[0046] Therefore, even when the solar radiation variation
is continued for a long time, it is possible to supply stabilized
power having no voltage fluctuation by supplying power
while utilizing power storage.

[0047] When the first power storage capacity detection
means 61 detects that the first storage battery array 21 is less
than the predetermined capacity and the second power
storage capacity detection means 62 detects that the second
storage battery array 22 is more than the predetermined
capacity, the control means 40 connects the first solar
module string 11 to the first storage battery array 21 as
shown in FIG. 3.

[0048] Therefore, even during daytime when the solar
radiation variation is large, it is possible to effectively utilize
power generation by utilizing power storage.

[0049] FIG. 4 is the block diagram showing a state in
which the state shown in FIG. 3 is continued, and the first
storage battery array and the second storage battery array are
adversely discharged.

[0050] When a state in which the first storage battery array
21 and the second storage battery array 22 are discharged
because a state in which the solar radiation variation during
daytime is large or the solar radiation is poor is continued,
i.e., a state in which the first voltage detection means 51 or
the second voltage detection means 52 detects that voltage
of'less than predetermined voltage is detected predetermined
times within predetermined time is continued and the first
power storage capacity detection means 61 and the second
power storage capacity detection means 62 detect that the
first storage battery array 21 and the second storage battery
array 22 are less than the predetermined capacity, the control
means 40 cuts off the second storage battery array 22 from
the power conditioner 30 and connects the first solar module
string 11 and the second solar module string 12 to the power
conditioner 30 as shown in FIG. 4.

[0051] Therefore, even when the solar radiation variation
is continued for a long time and stabilized power by the
power storage cannot be supplied, it is possible to continue
the power supply by connecting the first solar module string
11 and the second solar module string 12 to the power
conditioner 30.

[0052] FIG. 5 is the block diagram showing that in the
state shown in FIG. 4, the solar radiation conditions are
returned to the excellent state.

[0053] While the first power storage capacity detection
means 61 and the second power storage capacity detection
means 62 detect that the first storage battery array 21 and the
second storage battery array 22 are less than the predeter-
mined capacity and the first voltage detection means 51 or
the second voltage detection means 52 detects voltage of
more than the predetermined voltage, the control means 40
connects the first solar module string 11 to the first storage
battery array 21 and connects the second solar module string
12 to the power conditioner 30.
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[0054] Therefore, it is possible to store power while sup-
plying power during daytime where the solar radiation
conditions are excellent.

[0055] In the state shown in FIG. 5, when a state when the
solar radiation conditions are excellent is continued and
charging of the first storage battery array 21 is completed,
the state becomes that shown in FIG. 1.

[0056] That is, while the first power storage capacity
detection means 61 detects that the first storage battery array
21 is more than the predetermined capacity and the second
power storage capacity detection means 62 detects that the
second storage battery array 22 is less than the predeter-
mined capacity and the first voltage detection means 51 or
the second voltage detection means 52 detects voltage of
more than predetermined voltage, the control means 40
connects the first solar module string 11 to the power
conditioner 30 and connects the second solar module string
12 to the second storage battery array 22.

[0057] Therefore, it is possible to store power while sup-
plying power during daytime when the solar radiation con-
ditions are excellent.

[0058] FIG. 6 is the block diagram showing power supply
during night.
[0059] The control means 40 includes timer means 41

which sets the discharge start time at which the first storage
battery array 21 or the second storage battery array 22 is
connected to the power conditioner 30.

[0060] At the discharge start time which is set by the timer
means 41, when the first power storage capacity detection
means 61 or the second power storage capacity detection
means 62 detects that the first storage battery array 21 or the
second storage battery array 22 is more than the predeter-
mined capacity, the control means 40 connects the first
storage battery array 21 and the second storage battery array
22 to the power conditioner 30.

[0061] Therefore, it is possible to supply power which is
stored by designating night time zone by the timer when
power cannot be generated.

[0062] FIG. 7 is a flowchart showing control of the solar
photovoltaic installation according to the embodiment.
[0063] The solar photovoltaic installation according to the
embodiment detects output voltage of the first solar module
string 11 or the second solar module string 12 by the first
voltage detection means 51 or the second voltage detection
means 52 (S1).

[0064] The solar photovoltaic installation according to the
embodiment detects power storage capacities of the first
storage battery array 21 and the second storage battery array
22 by the first power storage capacity detection means 61
and the second power storage capacity detection means 62
(S2).

[0065] In S3, if it is determined that the first solar module
string 11 or the second solar module string 12 continuously
outputs predetermined voltage for predetermined time and it
is determined that the charging of the first storage battery
array 21 is completed (S4) and the charging of the second
storage battery array 22 is completed (S5), the first solar
module string 11 is connected to the power conditioner 30
(S6). In this case, the second solar module string 12 is
brought into a not-connected state (S7).

[0066] In S5, if it is determined that the charging of the
second storage battery array 22 is not completed, the first
solar module string 11 is connected to the power conditioner
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30 (S8), and the second solar module string 12 is connected
to the second storage battery array 22 (S9).

[0067] In S4, if it is determined that the charging of the
first storage battery array 21 is not completed, the first solar
module string 11 is connected to the first storage battery
array 21 (S10), and the second solar module string 12 is
connected to the power conditioner 30 (S11).

[0068] Ifit is determined in S3 that the first solar module
string 11 or the second solar module string 12 does not
continuously output predetermined voltage for the predeter-
mined time and it is determined in S12 that the charging of
the first storage battery array 21 is completed, the first
storage battery array 21 is connected to the power condi-
tioner 30 (S13).

[0069] If it is determined in S12 that the charging of the
first storage battery array 21 is completed and if it is
determined in S14 that the charging of the second storage
battery array 22 is completed, the first solar module string 11
is brought into a not-connected state (S15).

[0070] If it is determined in S12 that the charging of the
first storage battery array 21 is completed and if it is
determined in S14 that the charging of the second storage
battery array 22 is not completed, the second solar module
string 12 is connected to the second storage battery array 22
(516).

[0071] If it is determined in S12 that the charging of the
first storage battery array 21 is not completed and if it is
determined in S17 that the charging of the second storage
battery array 22 is completed, the second storage battery
array 22 is connected to the power conditioner 30 (S18), and
the first solar module string 11 is connected to the first
storage battery array 21 (519).

[0072] If it is determined in S12 that the charging of the
first storage battery array 21 is not completed and if it is
determined in S17 that the charging of the second storage
battery array 22 is not completed, the first solar module
string 11 is connected to the power conditioner 30 (S20), and
the second solar module string 12 is connected to the power
conditioner 30 (S21).

[0073] The maximum outputs of the first solar module
string 11 and the second solar module string 12 are 20% or
more and 5% or less of the maximum rated output of the
power conditioner 30.

[0074] Although this embodiment has been described
based on the case where the solar photovoltaic installation
includes the first voltage detection means 51 and the second
voltage detection means 52 as the first voltage detection
means 50, one voltage detection means 50 may detect output
voltage of any of the solar module strings 10.

[0075] Although the power storage capacity detection
means 60 includes the first power storage capacity detection
means 61 and the second power storage capacity detection
means 62, one power storage capacity detection means 60
may detect power storage amounts of the first storage battery
array 21 and the second storage battery array 22.

[0076] The solar photovoltaic installation of the present
invention can utilize the already-existing solar photovoltaic
installation including the first solar module string 11, and the
solar photovoltaic installation of the invention can be real-
ized by adding the second solar module string 12, the first
storage battery array 21 and the second storage battery array
22 and by exchanging the power conditioner 30.
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INDUSTRIAL APPLICABILITY

[0077] According to the present invention, it is possible to
equilibrate power supply during daytime, to sell power of
surplus power, and to recover cost of introduction of storage
battery.

EXPLANATION OF SYMBOLS

[0078] 10 solar module string

[0079] 11 first solar module string

[0080] 12 second solar module string

[0081] storage battery array

[0082] 21 first storage battery array

[0083] 22 second storage battery array

[0084] 30 power conditioner

[0085] 40 control means

[0086] 41 timer means

[0087] 50 voltage detection means

[0088] 51 first voltage detection means

[0089] 52 second voltage detection means

[0090] 60 power storage capacity detection means
[0091] 61 first power storage capacity detection means
[0092] 62 second power storage capacity detection means
[0093] 70 power system

1: A solar photovoltaic installation comprising:

solar module strings for carrying out solar photovoltaic
generation;

storage battery arrays for storing power supplied from the
solar module strings;

a power conditioner for supplying power from the solar
module strings or the storage battery arrays to a power
system,

control means for switching connection from the solar
module strings to the power conditioner or the storage
battery arrays, and for switching connection from the
storage battery arrays to the power conditioner;

voltage detection means for detecting output voltage of
the solar module strings; and

power storage capacity detection means for detecting a
power storage amount of the storage battery arrays;
wherein

the solar photovoltaic installation further includes at least
a first solar module string and a second solar module
string as the solar module strings,

the solar photovoltaic installation further includes at least
a first storage battery array and a second storage battery
array as the storage battery arrays, and

while the power storage capacity detection means detects
that the second storage battery array is less than a
predetermined capacity and the voltage detection
means detects voltage of more than predetermined
voltage, the control means connects the first solar
module string to the power conditioner, and connects
the second solar module string to the second storage
battery array.

2: The solar photovoltaic installation according to claim 1,

wherein

when the power storage capacity detection means detects
that the first storage battery array is more than the
predetermined capacity and the voltage detection
means detects voltage of less than the predetermined
voltage predetermined times within predetermined
time, the control means cuts off the first solar module
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string from the power conditioner and connects the first
storage battery array to the power conditioner.
3: The solar photovoltaic installation according to claim 2,
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storage battery array from the power conditioner and
connects the first solar module string and the second
solar module string to the power conditioner.

wherein 6: The solar photovoltaic installation according to claim 1,
when a state in which the voltage detection means detects wherein
the voltage of less than the predetermined voltage the
predetermined times within the predetermined time is
continued and the power storage capacity detection
means detects that the first storage battery array is less
than the predetermined capacity and that the second
storage battery array is more than the predetermined
capacity, the control means cuts off the second solar
module string from the second storage battery array,
cuts off the first storage battery array from the power
conditioner, and connects the second storage battery
array to the power conditioner.
4: The solar photovoltaic installation according to claim 3,
wherein
when a state in which the voltage detection means detects
the voltage of less than the predetermined voltage the
predetermined times within the predetermined time is
continued and the power storage capacity detection
means detects that the first storage battery array is less
than the predetermined capacity and the second storage
battery array is more than the predetermined capacity,
the control means connects the first solar module string
to the first storage battery array.
5: The solar photovoltaic installation according to claim 3,
wherein
when a state in which the voltage detection means detects
the voltage of less than the predetermined voltage the
predetermined times within the predetermined time is
continued and the power storage capacity detection
means detects that the first storage battery array and the
second storage battery array are less than the predeter-
mined capacity, the control means cuts off the second L

while the power storage capacity detection means detects
that the first storage battery array and the second
storage battery array are less than the predetermined
capacity and the voltage detection means detects the
voltage of more than the predetermined voltage, the
control means connects the first solar module string to
the first storage battery array and connects the second
solar module string to the power conditioner.

7: The solar photovoltaic installation according to claim 6,
wherein

while the power storage capacity detection means detects

that the first storage battery array is more than the
predetermined capacity and that the second storage
battery array is less than the predetermined capacity
and the voltage detection means detects the voltage of
more than the predetermined voltage, the control means
connects the first solar module string to the power
conditioner and connects the second solar module
string to the second storage battery array.

8: The solar photovoltaic installation according to claim 1,
further comprising timer means for setting discharge start
time at which the storage battery array is connected to the
power conditioner, wherein

at the discharge start time, when the power storage

capacity detection means detects that the first storage
battery array or the second storage battery array is more
than the predetermined capacity, the control means
connects the first storage battery array and the second
storage battery array to the power conditioner.



