DESCRI PTI ON ELECTRI C POAER SYSTEM 5 Technical Field [0001] The present
invention relates to a mcrogrid-based el ectric power systemincluding a
smal | -si zed distributed power supply. Background Art 10 [0002] In a
conventional electric power system enerqgy supply has been conducted from a
power plant such as an atom c power plant, a thermal power plant, a
hydraul i ¢ power plant, etc, by neans of a | arge-scal e power grid.

Meanwhil e, in recent years, a Il @dy" 1 gr@grid” in which a

smal | - si zed distributed power ?ﬁp%ﬁ?ﬁtclg‘?éhgt T B Pae Wwind turbine

bi omass, etc. ) is connected to constitute a power network for energy
supply to a predeterm ned area has been proposed and i s now becom ng

wi despread. Such a m crogri d- basgdTerer dywsHpphryrsystem real i zed by the
smal | -si zed distributed power supply is required to perform connected
operation 20 that controls power generation based on system connection such
that purchasing electric power froma comercial system becones constant at

nor mal soperathpilcdl neieMhil e in the event of enmergency such as power
failure, to performload follow ng operation which is islanded operation

t hat suppl [esoh] glithguatddent( fhuettiatn erlbhesdd age capndr28-basgdedeytare
small) power to a mcrogrid system [0003] In constructing the mcrogrid,
how t he anpower ofysoeerirstippliyng whisohlvasiesdndhebr dpitsd powdralsapedd i s
the nost inportant issue. As factors causing the power supply anount to
vary, a

Background Art
10 [0002] In a conventional electric power system, energy supply has
been conducted from a power plant such as an atomic power plant,
a thermal power plant, a hydraulic power plant, etc, by means of
a large-scale power grid. Meanwhile, in recent years, a concept
called “microgrid” in which a small-sized distributed power supply
15 (photovoltaic, wind turbine, biomass, etc.) is connected to
constitute a power network for energy supply to a predetermined
area has been proposed and is now becoming widespread. Such a
microgrid-based energy supply system realized by the small-sized
distributed power supply is required to perform connected operation
20 that controls power generation based on system connection such that
purchasing electric power from a commercial system becomes constant
at normal operation time, while in the event of emergency such as
power failure, to perform load following operation which is islanded
operation that supplies high quality (fluctuation in voltage and
25 frequency are small) power to a microgrid system.
[0003] In constructing the microgrid, how the amount of power
supply, which varies momentarily, is balanced is the most important

issue. As factors causing the power supply amount to vary, a



-2 variation in a load, a variation in the power generation of a
smal | -sized distributed power supply such as wi nd turbine power generation
or photovol taic power generation (hereinafter, variations in the w nd
t ur bi ne power generation and photovol taig 5 power generation are
collectively referred to as "electric power variation") , and the |like can
be exenplified. [0004] The electric power variation has various frequency
conmponent it I var i atian. a i Y, rjsati on
Syd £ LI UL L, abnily var Lathap. ba eATPALALYEL Vel Jldsa

dependi ng on power generation State -size

di stribut %fg%ﬁiééwmi%tﬁm%%bgewg g%l?ﬁiﬂ/béﬁﬁ@lg_ao@"%ﬁrncﬁ WRRIieS Bawkrg

various | oa ow ng characteristics, S possi ble to suppress'the

variation ainatdt {die i ¢RI 1697ROPENES §Enther AhECIHd e RRMWRIe Y ar i ati on.
SpecificalTy, storage facility such as a secondary battery or an electric

storage fagitidtyicdks i HAEGw1Rd ARG W boweragbabtPidll e phbtbRbltaic
variation) in high-frequency conponents and a power generation facility
such as a [#feeR@nee aits odsetet o TR Wy aeraiirati 06 4 olaicatiivebypwgent | e
variation) in | owfrequency conponents, whereby the electric power

vari ati on wean drel suppr esisledhe20ik80065&h barékenplifiezd i s known a system
that realizes the |load foll ow ng operation by managi ng power demand of a
bui | di ng bkodd4ik agee oflgoveic nevew viegfiatdwsf besi mgriacs| ftgqedncy
comrerci al systemand a distributed power supply (refer to, e.g. , Patent
Document Xompahentsetfivon tihateusbripesvarsaivreyetd anbanatiiyedyagensle
original operation plan has been signif icantly nodified, to realize stable
syst em opéfagtiiadri oty eepengdngeocny. the %mpr@Wﬁﬁrﬁe%ra}tlF’?ﬁ &veteoefinbhe 1:
JP- A- 2005- 160286 Patent Docunent 2: JP-A-2007-215290 @ , .

10 small-sized distributed power supply. By combining distributed
power supplies having various load following characteristics, it
is possible to suppress the variation of all the frequency
components of the electric power variation. Specifically, storage
facility such as a secondary battery or an electric storage facility

15 is used to cope with a variation (quite abrupt variation) in
high-frequency components and a power generation facility such as
a gas engine is used to cope with a variation (comparatively gentle
variation) in low-frequency components, whereby the electric power
variation can be suppressed.

20 [0005] Further, there is known a system that realizes the load
following operation by mahaging power demand of a building by
linkage of power receiving/transforming facility of a commercial
system and a distributed power supply (refer to, e.g., Patent
Document 1) and a method that utilizes a storage facility when an

25 original operation plan has been significantlymodified, torealize
stable system operation (refer to, e.g., Patent Document 2).

Patent Document 1: JP-A-2005-160286

Patent Document 2: JP-A-2007-215290



- 3 - Disclosure of the Invention Problens to be Solved by the Invention
[0006] Wth reference to FIG 7, a configuration exanple of a 5
conventional mcrogrid will be described. FIG 7 illustrates an exanpl e of
a systemconfiguration in which, at poweg failure tine, power supply is
performed by conbi ning an energency power generator 190 and photovoltaic
power generation using a photovoltaic power supply 140. A part surrounded
by a chain line in FIG 7 corresponds 10 to a configuration of an

uni nterrupti bl e power supply 100. [0007] In an electric power system as

illustrat Qﬂié&fixﬁ-e of d MvePrieat ed operation with a conmercial system
a first circulrt breaker 191 and an ACSW (AC sem conductor switch) are in a

cl osed stapgopthd & REGUG I bylithebEA3KAREIAR2 IS in an open state and,
15 in this state, output of a secondary battery 130 is controlled in

accordance[ybddy awyehi atf&Rehde PIOTIOND] tAI & ROMEFLgYeBEEahi eRalplel eEtdi C
power |oad to thereby perform peak-cut operation. [0008] Meanwhile, at
pover fai | ¢tbigvedntindnaikirbstrial weul tbdrdakarivk®l | BTepened,lustdattes AGSW
is opened in accordance with a state 20 signal of the first circuit breaker
191. At t hexsaee bifne,sytdteregenjbgeya pomeringehécht gt pofei stasitlameetd imp.
After start-up of the energency power generator 190, the second circuit
breaker 19%over shppéy itsoppefdoned byl crdeth ope patémar IANdYePeWeT gensgator
phot ovol tai ¢ power generation output.
190 and photovoltaic power generation using a photovoltaic power
supply 140. A part surrounded by a chain line in FIG. 7 corresponds
10 to a configuration of an uninterruptible power supply 100.
[0007] In an electric power systemas illustrated in FIG. 7, during
connected operation with a commercial system, a first circuit
breaker 191 and an ACSW (AC semiconductor switch) are in a closed
state, while a second circuit breaker 192 is in an open state and,
15 in this state, output of a secondary battery 130 is controlled in
accordance with a variation in photovoltaic power generation or
electric power load to thereby perform peak-cut operation.
[0008] Meanwhile, at power failure time, the first circuit breaker
191 is opened, and the ACSW is opened in accordance with a state
20 signal of the first circuit breaker 191. At the same time, the
emergency power generator 190 is started up. After start-up of the
emergency power generator 190, the second circuit breaker 192 is
closed to perform islanded operation while utilizing photovoltaic
power generation output.
25 [0009] Assuming that in the electric power system illustrated in
FIG. 7, the maximum charge/discharge power of the secondary battery
130 is -90 kW to 90 kW, the maximum generating power of the

photovoltaic power supply 140 is 90 kW, and the maximum power



25 [0009] Assuming that in the electric power systemillustrated in FIG 7,
t he maxi mum char ge/ di scharge power of the secondary battery 130 is -90 kW
to 90 KW the maxi mum generati ng power of the photovoltaic power supply 140
is 90 kW and the maxi mum power - 4 -_capsunption of an inportant | oad 150
is 50 kW the forward maxi mum power flow and backward maxi num power flow in
the ACSW 120 of FIG 7 are as follows. The definitions of the forward

direction (+ hac .di i,an ele di-y : 0]
The backvvaé%ﬁsrrlg@ r%u%% %ﬁ%er? lﬁ!%\%% 21? %?én(g 1\%/§a%ﬁg(§%?§ %%?cﬂtﬁﬁagg g%drgrrlgril mum

di schar ge £ owIndf Wa a3 SCRBY R Ritdear ¥14w0i i tRX b o1 Bt ric: 90

kW of photovoltaic power supply 140 - mninmum value (0 kW of inportant

load 150 = 31804 Wi 16ws . [ Ofid heFhait osMaIdst BRI fBiMpaeL rétoveod atr) and
cl oudy/rainy weather) 10 is cal cul ated as "maxi num di scharge power (90 kW

of secondagaciirirteiim rE3@ i bnMaxenss obdpeitdd ¥WrFmf. phot ovol tai c power
supply 140 - m ni num val ue (50 kW of inportant |oad 150 = 140 (kw "

[ 0012] sFor[caipl Bhe tiecip@vel ofd>oOwwuin polve rAESYW 128t cAimdeweatlzer)ange of
-180 kWto 140 kW depending on the output of the secondary battery 15 130
or phot ovaldlaiud speess Smppliyud 40 schamgg Fidwede (00 ke dinporeradaryt badtd59, so
that assum ng that the withstand capacity of the ACSW 120 is in a range of
-90 kWt o 120 kWhakheupomerpdt ol 9 kithe o AQSWY 1900 bexbiroaweie S¥iPpey t40st ng
the ACSW 120 to be danmged. [0013] In order to cope with this problem it
can be consirdened vaduehdf kWe atswaovtant thadidiah er rdSoi BKE) pewer supply
100 is replaced with one with higher wthstand capacity. However, the ACSW
with hi gh MOt dFee Earaeind) MeX ispeReVeE B r &} AdONEHY T6£1Y NESHES 1 20
with one with higher w thstand capacity increases cost I]ngq?r O%onst rugti ng the

el ect}fc ponsRlsidpent 25 MBansmEBr IRFRATHT MRS il secondary

battery 130 + maximum output (0 kW) of photovoltaic power supply
140 - minimum value (50 kW) of important load 150 = 140 (kW)”.
[0012] For example, the power flow in the ACSW 120 can be in a range
of -180 kW to 140 kW depending on the output of the secondary battery
15 130 or photovoltaic power supply 140 or magnitude of the important
load 150, so that assuming that the withstand capacity of the ACSW
120 is in a range of -90 kW to 90 kW, the power flow in the ACSW
120 become excessive, causing the ACSW 120 to be damaged.
[0013] In order to cope with this problem, it can be considered
20 that the ACSW 120 in the uninterruptible power supply 100 is replaced
with one with higher withstand capacity. However, the ACSW with
high withstand capacity is expensive and replacement of the ACSW
120 with one with higher withstand capacity increases cost for
constructing the electric power system.
25
Means for Solving the Problems
[0014] The present invention has been made to solve the above

problem, and the invention according to claim 1 is an electric power



[ 0014] The present invention has been made to sol ve the above problem and
the invention according to claiml is an electric power - 5 - system

i ncluding: an uninterruptible power supply including an AC switch provided
bet ween a comrerci al power supply and_-ansout put part, a secondary battery,
and an inverter provided between the AC switch and secondary battery; an

i nportant | oad connected to 5 the output part; a distributed power supply

connect ed %g?%éc\ffii%l%l#ein ardy, ﬁi&%&r@%ﬁ?%eﬁ% Wiﬁ@l@&irﬁ‘{(tﬁigoﬂc

means for ng t ower consunptron o | oads i ncl udi ng

i nportant Load., 6%55\?{&%{ Ye3GR21008 POWREEEL R MRARS Y Ghadgheshitpat

char ge/ di scharge power of the secondary battery; and a controller 10 that

i nputs thegeto detctdreiNabues ik omahieahof et 0nd PONEGCOBBYIRENOBhE

detection neans and chargé/ di scharge power detection nmeans and outputs a

control comaagg Vel uhd @ec@@@h&?l bargethe sechnsarnarhatiicery cohheceeat tol | er
determ nes the upper and lower [imt values of the control conmand val ue

for oper attmg cut@utSoHac,0 adRr yt hiaditesd/ pbase dupplyheotetaodid oo thad vesphitom
the total | oad power consunption detection neans and charge/ di scharge power
det ect i on paans a Advahtlagespofet hernswmentiioand@e§titibineAvs ofali Agteottihe
el ectric power systemof the present invention, performnng output control
of the secdrelargwdratcbesymat fonsof hel pdwardst Loal iding e igwiordhntACSH /
constituting the uninterruptible power supply to be controlled adequately,
prevent i nga tdw R Alisadiaroeopobeirngetanhyed. naans @4 Met@@s%he 25 need to
increase the withstand capacity of the AC switch to be used to thereby
suppr ess chargevdiasharge power of the secondary battery; and a controllér
10 that inputs thereto detection values from the total load power
consumption detection means and charge/discharge power detection
means and outputs a control command value for controlling the
secondary battery. The controller determines the upper and lower
limit values of the control command value for operating the
15 secondary battery based on the detection values from the total load

power consumption detection means and charge/discharge power

detection means.

Advantages of the Invention
20 [0015] According to the electric power system of the present
invention, performing output control of the secondary battery
allows the power flow in the AC switch (ACSW) constituting the
uninterruptible power supply to be controlled adequately,
preventing the AC switch from being damaged. This eliminates the
25 need to increase the withstand capacity of the AC switch to be used

to thereby suppress cost increase.



-6 Brief Description of the Draw ngs [0016] FIG 1is a view
illustrating the outline of an electric power system according to an
enbodi ment of the present invention. 5FIG 2 is a control block diagram of
the electric power systemaccording to the enmbodi nent of the present

i nvention. FIG 3 is aviewillustrating an exanple of the power
flow at fine weather based on the control according to a conventi onal

t echni que._ 10F 4 is.a viewillu ' an exanpl e of the power flow at
cl oudy/ rai?ﬁf?/ée%ef?&rll?é:%@& 8\# H%g é%%??%?gaccor ding to a conventional

t echni que\.l\;0 161 FIG 5is aviewillustrating an exanple of the
power flo aQt 6f| ne weat her based on the control according to the electric

power 15 system ofr&he; present A NY@ALLPRating the outflliGe & GndeVel¥ric
illustrating an exanple of the power flow at cloudy/rainy weat her based on

it Eseﬁ?{]g:‘%omﬁﬁc%&gitggl 104081 & @6 BhCeROVBImanS LM BE grhesaptesatention.
5 FIG. 2 is a control block diagram of the electric power
system according to the embodiment of the present invention.
FIG. 3 is a view illustrating an example of the power flow
at fine weather based on the control according to a conventional
technique.

10 FIG. 4 is a view illustrating an example of the power flow
at cloudy/rainy weather based on the control according to a
conventional technique.

FIG. 5 is a view illustrating an example of the power flow
at fine weather based on the control according to the electric power

15 system of the present invention.

FIG. 6 is a view illustrating an example of the power flow
at cloudy/rainy weather based on the control according to the
electric power system of the present invention.

FIG. 7 is a view illustrating a configuration example of a

20 conventional microgrid.

Best Mode for Carrying Out the Invention

[0017] An embodiment of the present invention will be described

below with reference to the accompanying drawings. FIG. 1 isaview
25 illustrating the outline of an electric power system according to

the embodiment of the present invention. In FIG. 1, reference

numeral 100 denotes an uninterruptible power supply, 101 denotes

an input section, 111 denotes an electric power detection section,



FIG 7 is aviewillustrating a configuration exanple of a 20 conventi onal
m crogrid. Best Mode for Carrying Qut the Invention [0017] An enbodi nent of
the present invention will be described belowwith reference to the
acconpanying drawings. FIG 1 is a view25dllustrating the outline of an
el ectric power system according to the enbodi nent of the present invention.
In FIG 1, reference nuneral 100 denotes an uninterruptible power supply,

101 denot %%a%gegeno ﬁ‘cc'id t phirdenpd ec?erﬁ:?ce?e%%éhﬁ’r&% q@foea&heees

section, es a ou put part, 110 notes a controller,

denot es an, AecSW,i €8h ((Hc2l), 138 denotes aas%%aa%gfyb@@éé@jy,13i3aeﬂ@8@ges

an electric power detection 'section, 135 denotes an inverter, 140 denotes a

phot ovol t &£ pEWeLis & d&%c@%’&ﬁt 88cipeVersaedbtanet ,1r15e3£5Qrdem@b es
an inportant |oad, 160 denotes a security |oad, 170 denotes a disaster

preventivesdRalds aléﬁo@@ﬂ@leéla poeeeraipdiaadi 4 é&éndeagtaep‘om ebadt tiengoyer
detection section, 190 denotes an energency power generator, 191 denotes a

first sirasga d@n&&%&ran19apdeﬁ@ﬁeslﬁa@ﬁcxzmidaﬂdnﬂé:ab@@@heﬂtyamdaa0017o
denotes a commercial 10 power supply. Note that FIG 1 illustrates only a
Wi re connetdricasandddseentioprsysheivd oroad SilRyl elagnoases, ai gengrahelphdse.

. Further, in the electric power systemaccording to the present enbodi nent,
a range (Agl mehodiesganhelaostic npoweantetasd qrl 3@ctded, béPAgdandees séanded
even imedi ately after power failure and a range (B) being 15 nade i sl anded
during opemerigencyf pohWeregengeatyr poldt dmiiest & fI9Btacipewer Paeerke®. tine
are defined. [0018] For exanple, it is assuned that in the present
enbodlnenﬂ92tﬁ@n@§§$ﬁnﬁﬁ@ﬁ&ﬁg@ﬁﬁﬂ@éhéﬁgék§§wé¥“bﬁOph@e%%E%ﬁ&aF9m%%f?é?¥ 130

10 power supply. Note that FIG. 1 illustrates only a wire connection
and a control system for a single phase, i.e., one phase. Further,
in the electric power system according to the present embodiment,
a range (A) including the most important load (150) and being made
islanded even immediately after power failure and a range (B) being

15 made islanded during operation of the emergency power generator
190 at power failure time are defined.

[0018] For example, it is assumed that in the present embodiment,
the maximum charge/discharge power of the secondary battery 130
is -90 kW to 90 kW, the maximum generating power of the photovoltaic

20 power supply 140 is 90 kW, the maximum power consumption of an
important load 150 is 50 kW, and the withstand capacity of the ACSW
120 is in a range of -90 kW to 90 kW. The definitions of the forward
direction (+) and backward direction (-) in the ACSW 120 are as
indicated in FIG. 1.

25 [0019] In FIG. 1, the general load 180 is connected to a feed line
extending from the commercial power supply 200 of a commercial
system, and when the feed line falls into an abnormal state such

as power failure or the like, power supply thereto is cut off. The



is -90 kWto 90 kW the maxi num generati ng power of the photovoltaic 20
power supply 140 is 90 kW the nmaxi mum power consunption of an inportant

| oad 150 is 50 kW and the withstand capacity of the ACSW 120 is in a range
of -90 kWto 90 kW The definitions ot tfe forward direction (+) and
backward direction (-) in the ACSW 120 are as indicated in FIG 1. 25[0019]
In FIG 1, the general | oad 180 is connected to a feed line extending from

the comergi al, po a%“ﬂ%oys%?%le& Qscgnﬁé&'%r S L?x%tya%% @a&@%rf eed

line fall ssef(fﬂrol an ~abhor el stich”as power failure’or t power

ly th f ! Mg ids aréoad
supply t Fggxeévo apemlogh 17J@%rvln§ a&)%%otfﬁr Qﬁgaé-@@rsiﬁr\(}e@ﬁ %?1 artoa

for security an i sas preventi serving as a |load f

di saster pyevant adeantonbgl aﬁ%éﬁi&%@ct@r&ec%@acwﬂetolahe
f eed Ilneplvcl?aa&?r?efo?u%sﬁ?t lc?)r cwat %r eaker 191. To the connection line of the

5 securityy0a0 180 anddicSaskakepr yent inee theadchfi@ctiba emREgenCyhPoOner
generator 190 and inportant |oad 150 are connected via the second circuit

breakeg 192 and AC1sWH! £ (MW sddBerrespratd el Yoaheno | hd erdryéeney
| oses power, power is supplied fromthe enmergency power generator 190 to

the respegidws leadsatbirelbopaid anipdraathtl00280]150hand damesteed, vaaseheer ,
is a load having higher inportance than the security load 160 and di saster
preventi vesddamadi ¢70cuo dremkeanneztareh AL svel tofh t(AESWIp2 @ amesbeatd1t§0y - t he
secondary battery 130 and photovol taic power supply 140 are connected via
t he i nver twirer( thY)f k351 fnel lpswerpamidi powaeris( PO 1i1ed fropsipha ENGEEFNSY as
to 15 enabl e islanded operation even if the feed |line | oses power and
ener gency guowsT ggererabor 1200t¢ sthst amseect ive020pdshe Bifeigereyapbwepad
generator 190 is activated using heavy oil or other fuel as a power source
when tLhe flégy Whaghoist iR TomReFeFdRT povier $0BI §2obRe haghey M“BOEEance
abnormal state (power 20 failure) . During the abnornal te, 8
ener gency Peleth§e f8FHESEY 1507 ¢ Qrﬁ%}sdéﬁéFEFFn@rg‘ée%ElY%alﬁjﬁ)l powE? to
t he securlty | oad 160, di saster revent %ge’é handé Cﬁr% ﬁgttéogd 150
in place & etﬁ%n%%%"‘e‘?% éPe;ﬁfv\E et%% Ornal - stat e of
the feed | I ne O ptho oo &8'p%we%°é“§épfyfi%y rzeogoﬁggéﬁgcﬁ'%afﬂ{e inverter
(INV) 135 and power conditioner (PCS) 145, respectively so as to
15 enable islanded operation even if the feed line loses power and
emergency power generator 190 is stopped.
[0020] The emergency power generator 190 is activated using heavy
oil or other fuel as a power source when the feed line of the
commercial power supply 200 falls into an abnormal state (power
20 failure). Duringthe abnormal state, the emergency power generator
190 continues operating so as to supply power to the security load
160, disaster preventive load 170, and important load 150 in place
of the commercial power supply 200. However, the abnormal state
of the feed line of the commercial power supply 200 continues for
25 a long time and accordingly the emergency power generator 190
continues operating for a long time, fuel is exhausted (fuel

shortage) with the result that the operation of the emergency power

generator 190 is stopped. Even after the exhaustion of the fuel



25 a long tinme and accordingly the energency power generator 190 conti nues
operating for a long tine, fuel is exhausted (fuel shortage) with the
result that the operation of the enmergency power generator 190 is stopped.
Even after the exhaustion of the fuel - -9 of the emergency power generator
190, power supply to the inportant |oad 150 continues as |ong as power
generation using the photovoltaic power supply 140 is mai ntai ned and

secondary battery, 130,15, ghacged. & 10023bo e, ecagdary :balE p0ahs 2

r epeat edl y"thargea arg € capacitor or seco ry battery. e

secondary batd efdo 1ihdiheaNIeCheflq! st BEWELNGSELI AN dd N 9lg ehie | mpor t ant

| oad 150 via the I nverter SO a e changed by the comercial power
suppl y ZO%hM&VQitcabBWQQV@d SUPRlY 140na Bt iHAEERE GSEIhROMEbageaeyat or
190 according to need and to &fscharge power to the general |oad 180,
security |pafl 16Qndigaster preventive load 170, and inportant |oad 150.
The secondary battery 130 incoporates a control circuit (charge/di scharge
controk cirgodl) fee sendtn@ily nshharge/xt schar gepehtedizysecondary battery.
15 To the control circuit, a control command value fromthe controller 110
to be descshdeskdsitesidiisshampatblandaphal get dos cderqeiafy thee tseyondahny
battery constituting the secondary battery 130 is controlled in accordance
with the iggetdnd=ont alteaynadd valamnddGPjtoThbei cornectiargsinge gf the

el ectric power converter that can 20 convert bidirectionally between AC and
DC power . imortrarer lerd1B%0 cuiy thesimeGepowerl 35080 BT tsokerchianggt Syekhei on
node in which the secondary battery 130 is charged fromthe conmerci al
power supptamEos;iagh@owes saPplpodkP - sBRRFVAUT I HPMAT FoREN Ypodlr and
generator 190 and converts DC power into AC power in an operation gpde in
25 whileh RWRHIGNECYIPOWERAr GRACFRBRY t 0 SECHHddry barresy afgbtf’od& gharge

i nportant | oad 150. [0023] The_phaqtovoltaic power. supply 14Q i s_connected
to the coRfN&Y &P Ithe I61erRe LRBGr L8Rt F%ﬁﬂE%EX)¥R 4 pSMEASESRdI ti oner

preventive load 170, and important load 150. The secondary battery

130 incorporates a control circuit (charge/discharge control
circuit) for controlling charge/discharge of the secondary battery.
15 To the control circuit, a control command value from the controller
110 to be described later is input, and charge/discharge of the
secondary battery constituting the secondary battery 130 is
controlled in accordance with the input control command value.
[0022] The inverter 135 is an electric power converter that can
20 convert bidirectionally between AC and DC power. The inverter 135
converts AC power into DC power in an operation mode in which the
secondary battery 130 is charged from the commercial power supply
200, photovoltaic power supply 140, or emergency power generator
190 and converts DC power into AC power in an operation mode in
25 which power is discharged from the secondary battery 130 to the
important load 150.
[0023] The photovoltaic power supply 140 is connected to the

connection line of the important load 150 via the power conditioner



- 10 - 145 so as to supply power output to the general |oad 180, security
| oad 160, disaster preventive |oad 170, and inportant |oad 150 in an

i ndependent manner. The power conditioner 145 converts the DC out put of the
phot ovol tai ¢ power supply 140 that is.nqty adapted 5 to a predeterm ned
frequency or voltage of the connection Iine of the inportant |oad 150 into
predeterm ned AC power for adaptation of the frequency or voltage to that

of the e g,gié's%t RAVES g,ﬁfg;gygy ggya%;&&d}fta% éﬁ%ﬁfai SoRWaNo candi i pper

145 includes, at 1ts ent control type Inverter so aS to

supply the; J0; gy g}d%&%@%% RWBRe 16882440 Thand i fpbrebhtUidadneaken 191

is closed at gener connect'ed operation tine where the feed |ine of the

conmer ci al arPQ‘f‘ﬁfeF%'r'lElQHﬁ_ R4 L, Whineh bher genetial 1 dread118disvaanediedci s
in a feeding state and is opened (turned off) when the feed |ine of the

comer Ci al oG ROWY PRI t2081 LS eSpERdeT sudihey Sempnthati Heunbtbaaakeed 192
is opened when the first circuit breaker 191 is closed to put the feed line

of thescom@iChakdpoveni se@ENERRAMNbE ol eesh rf shat eomatelti iorc [lasedodhen
the feed line of the comercial power supply 200 | oses power. Wen this
second ci rgna timpoeakat 1824 i1$ clinsedyrddet 2nienet gemnoyweovierr gdapratdonl90
is activated, and the generated output of the energency power generator 190
is fed to dhéeheefuedtgndwadt t60tagke SastbrtprEvdrs evect vihd PEMEAUPPApedt ant
| oad 150. When the energency power generator 190 is stopped, the second
circuit bradakey the2 feedopéned. T2% POURB| CPheibiere¥ i ki powerlugesecttonts
section 181 detects power failure occurring in the feed line of the

commer ci aloyawdr Psaspl § COOremd BT $YBEo3BVEHEAL 030 tafe U F8PPaKdTERcond
circuit breakers 191 and 192 and activation/stop of the emergency power
gener &P or mapgOUMARSS SR Sf BEBWSFi ne of the commercial power supply 200 | oses
power, a power failure detectiagn controller . he fi2§% circujt

11
breaker 19H00241osERe fRESESHtidi PRI edKEd Cigg‘?giﬁkﬂ%eﬁ feanerked
. cat 190. . \\h , fail of, the f | i f
The o el AL B Snere 558 Terlabl o tRrcSiEre il FORetoE el fe,°
troll 1. cl gs. fi t -cCl it 1 t
CoTuCt rdhess S HRE dardsta1Cl b8 el £ InctR b 0BAN0S REAREDEare A

electric %%\@rlss%ite%@d' Qt&?ﬁe&séﬁf‘}j%éﬁ”&?e ifggﬁjilqtn%l bf the commercial
15 power supply 200 loses power. The second circuit breaker 192 is
opened when the first circuit breaker 191 is closed to put the feed
line of the commercial power supply 200 into a feeding state and
is closed when the feed line of the commercial power supply 200
loses power. When this second circuit breaker 192 is closed, the
20 emergency power generator 190 is activated, and the generated output
of the emergency power generator 190 is fed to the security load
160, disaster preventive load 170 and important load 150. When the
emergency power generator 190 is stopped, the second circuit breaker
192 is opened.
25 [0025] The electric power detection section 181 detects power
failure occurring in the feed line of the commercial power supply
200 and controls close/open of the first and second circuit breakers

191 and 192 and activation/stop of the emergency power generator



10 after power failure includes the AC switch (ACSW 120, inverter 135,
secondary battery 130, and inportant |oad 150. The AC switch (ACSW 120
provi ded between the commrercial power supply AC 200 and inverter 135
corresponds to a signal phase and includgs two thyristors Thl and Th2 (not
illustrated) connected in inverse 15 parallel. [0027] Wen the commerci al
power supply 200 is in a normal condition (including recovery state) and

power needs, o %E%ugggig%c% 2(%{%?0?3%?§aﬁnfgc&%%?}o§vlegv§uﬂﬁ§ 9 of 9buREd

direction Th the SW't power 1s supplied fromthe

oa 150 W aHe AR A Rs PSR A i | < Pmien e o

comer ci al . pover: Sie,2QQ1f alhgskBt eha POMEHA f @i tullfr Yrdlakert N82ACasMi t Ch
(ACSW 120 is put Into a cut-off state to stop supply of AC power fromthe

commer ci al ; PONRS £ SR e%@r%@%cyvgéﬂe@r\géﬁ@@éﬂ@fi 190 OCOMES thet péwer
commerci al power supply 200, the AC switch (ACSW 120 is put into a cut-off

state as ifnihercase mermedd 1fiakl 8fi Bhe aome¥esidhipawer shatpd t @0t A
supply of AC power fromthe commercial power supply 200. - 12 - [0029]
Further, ireddieergase oieemowetr ghisupeneet ést jemeratexblilent 4 canges( Aheby
the di scharge of the secondary battery 130, output of the photovoltaic
pover supptyr<d®irand tt beebke, 1 ponerperisowhel rethedbatkewitd hdieederi 8A2in
the AC switch (ACSW 120, whereby power 5 can be supplied fromthe
secondary dral tsergps] 3Meoenergeneyl paiver pgereratppl 9440 to the security | oad
160, disaster preventive |oad 170, or general |oad 180. [003Q] The
uni nt er r uptQ@R e pdnerl ey Peeer isvs trfedndine dedendre HOIWIHERAAESH 120
provi ded between the conmerci al Eomer suppl , ,
10 after power failure includes the AC switch (ACSW) 120, inverter
135, secondary battery 130, and important load 150. The AC switch
(ACSW) 120 provided between the commercial power supply AC 200 and
inverter 135 corresponds to a signal phase and includes two
thyristors Thl and Th2 (not illustrated) connected in inverse
15 parallel.
[0027] When the commercial power supply 200 is inanormal condition
(including recovery state) and power needs to be supplied to the
range (A), power flows in the forward direction in the AC switch
(ACSW) 120, and AC power is supplied from the commercial power supply
20 200 to the secondary battery 130 or important load 150 via the AC
switch (ACSW) 120.
[0028] Meanwhile, when the commercial power supply 200 falls into
a power failure state, the AC switch (ACSW) 120 is put into a cut-off
state to stop supply of AC power from the commercial power supply
25 200. When an abnormality occurs in the commercial power supply 200,
the AC switch (ACSW) 120 is put into a cut-off state as in the case

where it falls into a power failure state to stop supply of AC power

from the commercial power supply 200.



10 200 and an output part 102, secondary battery 130, and inverter 135
provi ded between the AC switch (ACSW 120 and secondary battery 130.
Further, the uninterruptible power supply 100 includes the controller 110,
whi ch may be subjected to control by a higher-level controller. 15 [0031]
The controller 110 is a main controller for perform ng various control
tasks for the electric power systemaccording to the present invention. The

Gener al - pol00REl | EHEFREET ot offis Sebe 08, BERPLER po¥ett Sdbarats ity
and the |ikg %%#e%/g?{ (;%:? g#él&/is?c%a&!g%réﬁgﬂensé BN 3p10 # bawbig the

CPU to executé o outputti'-ng a command to a predeterm ned bl ock

based on agfitﬁﬁ’é'h)kﬁf&ggl%ra@@?)g)g%@ QLEBL {00, [DA32ndhe 1@l eglies POWRE

detection sectionm 131 is prov between the inverter (INV) 135 and

secondary battery,43th Lot £HANHGELKE aehafaarPfiathr) sewonsiasyeBapbrey 130
can be detected by the electric power detection section 131. A val ue

detect ed byah Be RISOtIdCE POMRhelsd @Hd-0r BLetd 0N 12811 photansItdiegowert he
controller 110. - 13 - [0033] The electric power detection section 111 is

provi ded begperp 1uhetpawes seendi ti arerd (BECS)d ilsths s pAEvent 1 el Ao&GSIY 0120,
and the sumof the electric energy of the photovoltaic power supply 140 and
i nportant dpagerddathlcdmpdde 1dat.ected by the el ectric power 5 detection
section 111. A value detected by the electric power detection section 111
is transm {0@01 oThéeurcioritenoiupei bl&0poy@0 34jprTel @ detaliudesonkrlegegttetheon
section 181 is provided in the mddle of the feed line extending fromthe
comer ci al AQ@wertchuppCW R OR tpaolidedi beisvesn &heocarmepradiabamierc 6HBRABt i on
detection neans 10 for detecting the power consunption of all the |oads

i ncl uddong 20@ dnh@ET AUCPUSaR2T601PRoneeeridaiandatsifip il8d f PO tR¥eTter
secondary battery 130, photovoltaic power supply 140, and engrgepc gomer
gener at or 13prapEidedRfietpen the il ﬁ@lﬁ%ktle‘@Fég’ ) b{2Q ﬁ@%%ﬁ?ﬁ%&b@ﬁé}: ry
detection section 181 is transmtted tq the controllet%#%ﬁj.15 ngBSLhIn
the el ect r}30 poRBrtE§Et e B RS 1HHE BPESENT R briiGiRgss the

controller 110 t pu a cantrol signal.at |least to t C, swi _

120, i nvercf%“rt@é‘q%nif%e Wg%&%h%¥}%§&?%?§tﬁ§g? %%%rro%gﬁﬁ f,_:{é‘gﬁr}%? %%ggw
secondary battery 130 (charge/discharge circuit) so as to control the
abovenent i%%tdml}ier'

15 [0031] The controller 110 is a main controller for performing
various control tasks for the electric power system according to
the present invention. The control tasks of the controller 110 may
be realized by using a general-purpose information processor
provided with a CPU, a RAM, a ROM, and the like and by previously

20 storing in the ROM a program allowing the CPU to execute operation
of outputting a command to a predetermined block based on an input
predetermined information.

[0032] The electric power detection section 131 is provided between
the inverter (INV) 135 and secondary battery 130, and

25 charge/discharge of the secondary battery 130 can be detected by
the electric power detection section 131. A value detected by the
electric power detection section 131 is transmitted to the

controller 110.



20 conponents. [0036] Next, the control tasks perfornmed in the electric
power system according to the present invention configured as descri bed
above will be described. FIG 2 is a control block diagramof the electric
power system according to the enbodi nent3of -t he present 25 invention. The
processi ng based on the control block diagramis executed in the controller
110. [0037] In the control perfornmed in the controller 110, a detection

value Woath acul £6d hLPLE DG Jebeslian SepLLEn dB1, 81d & dBLRL 1 0Rveen 14 -

val ue WBA ire rom ction section 131 are input to the

control| ertlgelgo%g 89%8&%&%??@@)“%5 dhenc thecbasuhdEamt 1@l ugnbstade

to pass through a band-pass filter. The band-pass filter is a filter for
removing a,pedd gkl %néégk%'[ gg%?yt&e e Rddvo1RAMRT pailvkRi BuBply 140

predeterm ned tine period. The signal passed through the band-pass

filter is dfenngtithnko18ahi MhbekaRybdhistedttas uppahd elicbtyabugowBATIEX)
and lower [imt value (WBATm n) of the signal are defined. In the control

per f or ged datddia gl eebtienponer ystHmackeediag by the piesentc Ibwer
invention, the upper limt value(WBATmax) and lower limt value (WBATM n)
corr espon@digt@dtd orheeettiptt 1hinis ofahdmei seebrdahebanerylld8® 130nade
variable so as to change a change/di scharge state of the secondary battery
130 i n reajoosiate Tiependicngionpdwer denertiboweaatiphel PCiswpren ey theo.
15 [0039] The upper lint value and [ower limt value are cal cul ated using
the foll owiimgl leqaéttiten$eedppbin¢ ienitevding, L MBATRexeoqugpetal PeWervarRRlYdf AC
switeh 200 and functions as a total load power consumption detection means
10 for detecting the power consumption of all the loads including the
important load 150 (however, power supplies from the secondary
battery 130, photovoltaic power supply 140, and emergency power
generator 190 are excluded) . Avalue detected by the electric power
detection section 181 is transmitted to the controller 110.
15 [0035] In the electric power system according to the present
invention, the controller 110 outputs a control signal at least
to the AC switch (ACSW) 120, inverter 135 in the secondary battery
130, power conditioner 145, secondary battery 130
(charge/discharge circuit) so as to control the abovementioned
20 components.
[0036] Next, the control tasks performed in the electric power
system according to the present invention configured as described
above will be described. FIG. 2 is a control block diagram of the
electric power system according to the embodiment of the present
25 invention. The processing based on the control block diagram is
executed in the controller 110.

[0037] In the control performed in the controller 110, a detection

value Wi,oaqg acquired from the detection section 181 and a detection



120) - (output of photovoltaic power supply 140) + (power consunption of

i nportant | oad 150) 20Lower |imt value; W

-BATmin = (lower limt value of AC switch 120) - (output of photovoltaic
power supply 140) + (power consunptian @fy i oportant |oad 150). The
(upper Iimt value of AC switch 120) is 90 kw in the present enbodi nent,
(lower Iimt value of AC switch 120) is -90 25 kWin the present

enbodi ”E“tvafl@t% %qr%fl%evg%ﬁi £hPOMEE e St YsekdO)ord 338 Mabuenpgguised

as the detection romthe electric power detection section 141, and

( power cowa%c&r}oqflte%gﬁgpt%ag% 120)edch Brudkue @rqui ted asshil€ant

detection value from tric power detection section 151.

[ 0040] Th%ﬁ{ﬁ%‘s %gi%egotﬁéé)élgihf H a8 -basQUE Putet O tthe paaanrgasy

battery 1 ar ge scharge circuit) as a control signal WEATref for the

secondary pafitsr ¥ g130.£19 t£Q043) £ERETUhHTa t Bed iy B IRC VairG apaver iny shem of
the present invention, perform ng output control of the secondary battery

130 al fowse e HWRowdrOWitRihhe PEesut &ehifACHYmel 22 rdadst i tuting the
uninterruptible power supply 100 to be controlled adequately, preventing
the AC swi fouBIACEWY sidbaflnemdeel tigroagngee. bakid-pakd Bl ltenasasharhenpeed to
increase the withstand capacity of the AC switch to be used to thereby
suppress dusta ilievi¢gseby FooaR] the cappenl 1 Exdnpice Usas@iarmarhedBfletPYEE
power system according to the present invention will be described. FIG 3
is a viewlinifstvedtiendWanTexahpe e tHgnsdwerer fehinedfi d& KBSt Rertrol
performed in the electric power system according to the present
10 invention, the upper limit value (WpaTmax) and lower limit value

(WpATmin) corresponding to the output limit of the secondary battery
130 is made variable so as to change a change/discharge state of
the secondary battery 130 in real time depending on the power flow
in the AC switch (ACSW) 120.

15 [0039] The upper limit value and lower limit value are calculated
using the following equations:

Upper limit value; WpaTmax = (upper limit value of AC switch

120) - (output of photovoltaic power supply 140) + (power
consumption of important load 150)

20 Lower limit value; WpaTmin = (lower limit value of AC switch
120) - (output of photovoltaic power supply 140) + (power

consumption of important load 150).

The (upper limit value of AC switch 120) is 90 kw in the

present embodiment, (lower limit value of AC switch 120) is -90

25 kW in the present embodiment, (output of photovoltaic power supply
140) is a value acquired as the detection value from the electric
power detection section 141, and (power consumption of important

load 150) is a value acquired as the detection value from the



15 based on the control according to a conventional approach, FIG 4 is a
view illustrating an exanple of the power flow at cloudy/rainy weather

based on the control according to a conventional approach, FIG 5 is a view
illustrating an exanple of the power flaw at fine weather based on the
control according to the electric power system 20 of the present invention,
and FIG 6 is a viewillustrating an exanple of the power flow at

cl oudy/ r ai eMJ‘?ov%%S%@t%QtEBﬁ ggg%{(% pegording to the electric power
n ‘ [ 004

syst em of e present 1nvention. Thr oughout the drawings, a thin

chain line esent s PR GRRIYIPLHRN 19hi 8kl { Bech@ads .t dru n
solid i ne[dr%g]esﬁ%ss%%ga%gpmr flowi n%?lﬁe AC svm'lt ch (ACSW 120, a thin

dotted |inedSRi-88LMa% t@HECHRBIC (PRYBE £HDEEIRSH- gk sehanged g kheoseeendary
battery 130, a thi'n two-dot chain line represents the output of - 16 - the

phot ovol t & igyrpaWeip YRR Yold@heandcanddtry Koathizery |13te. represents the power
consunption of the inportant |oad 150. [0044] It can be seen froma

conpar sson[drtmeencddESing wntHe anedcardenpakcsopybeemeen thésPHreband 6
that the secondary battery 130 5 is adequately controlled by the output of
t he phot ovialueaitd gpowper Suppi g it partdcbnadot| @t tthiecs pomedagf bei€erypd? @ ant
|l oad 150 in the electric power system according to the present invention to
make the pddews tbe powdihd 1A@ smitthehACASBWYcH ABCa8May20 fedristiituliingat kange
of -90 kWto 90 kWcorresponding to its withstand capacity. 10 [0045] Next,
anot her entrdditeenupsfibilkeppreseaurphy el ¢ ore We IC%Jﬁéél@quéGgu%?iLErt he
phot ovol tai c power supply 140 is used as the distributed power supply for
const it ut iDREVERE imgc togr A8 FHitee 6T ehddirRIhtoe indndigegarthi nglisower
generation, a secondary battery, a rotary electric 1Jg)ower generator, a_ fuel
battety, &MFdretsswepe1BegRie? d{chr‘?FS@ogBﬁeWéF]i‘%?ﬁ A fefREE i RE 5Re 4Sed
as the distributed power supply in this another e%godi nent. The

abovenent iSHeFd 8 E?bﬂﬁga Eg\/\g}?egml*‘f“&p?ﬁﬁﬁ B Us d 5 FdE0endent Iy or in

combi nat i iy 590401 4510 g0 e b8 2R COFOLL ErE LSO diyRAL, 11 the

according to the present invention will be described. FIG. 3 is
a view illustrating an example of the power flow at fine weather

15 Dbased on the control according to a conventional approach, FIG.
4 is a view illustrating an example of the power flow at cloudy/rainy
weather based on the control according to a conventional approach,
FIG. 5 is a view illustrating an example of the power flow at fine
weather based on the control according to the electric power system

20 of the present invention, and FIG. 6 is a view illustrating an
example of the power flow at cloudy/rainy weather based on the
control according to the electric power system of the present
invention.
[0043] Throughout the drawings, a thin chain line represents the

25 power consumption of all the loads, a thin solid line represents
the power flow in the AC switch (ACSW) 120, a thin dotted line
represents electric power charged/discharged by the secondary

battery 130, a thin two-dot chain line represents the output of



20 present enbodi ment using the distributed power supply other than the
phot ovol tai ¢ power supply 140, the control signal VWBATref for the secondary
battery 130 (charge/discharge circuit) is calculated based on the upper
limt value and lower Ilimt value in thedimter of FIG 2 calcul ated using
the follow ng equations: 25Upper limt value; WBATmax (upper limt value of
AC switch 120) - (output of distributed power supply) + (power consunption

of i mportapf 'ggl%_%o%gg%a&c? e '%Qi’gh%; %ﬁﬂe— ?hgci A OMEH 1 hb P v akue sof

AC swi tch outpu Fstri ower supply) + (power

consump | 00, 0 L1 RO ANk 0AGI50) cnel QAL Ahe0) 355018 NG O the el ectc

power systeém I S anot enbodi nent, “perform ng out put control of the

secondary. P@ééﬁf Y 113057 il lews £P6m ROWRInph9Woh b fpe A FWst.CH 4MCSnd20
constituting the uninterruptible power supply 100 to be controlled

adequat el y, RERYeRtdRILERRAR BYed Chn GAGSYtHA0 theopebehagriasagedy Ibis
elimnates the need to increase the withstand capacity of the AC swtch to
be used to0;4heiahiaRURPCRSS redskdi Bereas outbit beushe i photrAppslitcak potwer
[0048] According to the electric power systemof the present invention, it
i s possi bl gupwipdemuate] i eentsielctirthe power &1 ovhé ninprer @its Widach 160260
constituting the uninterruptible power supply,

the electric power system according to the present invention to

make the power flow in the AC switch (ACSW) 120 always fall within
a range of -90 kW to 90 kW corresponding to its withstand capacity.
10 [0045] Next, another embodiment of the present invention will be
described. While the photovoltaic power supply 140 is used as the
distributed power supply for constituting the microgrid in the above
embodiment, a wind turbine power generation, a secondary battery,
a rotary electric power generator, a fuel battery, a waste power
15 generation, cogeneration, and the like are used as the distributed
power supply in this another embodiment. The abovementioned
distributed power supplies may be used independently or in
combination.
[0046] As in the case of the abovementioned embodiment, in the
20 present embodiment using the distributed power supply other than
the photovoltaic power supply 140, the control signal WpaTref for
the secondary battery 130 (charge/discharge circuit) is calculated
based on the upper limit value and lower limit value in the limiter
of FIG. 2 calculated using the following equations:
25 Upper limit value; WpaTmax = (upper limit value of AC switch
120) - (output of distributed power supply) + (power consumption

of important load 150)

Lower limit value; WpaTmin = (lower limit value of AC switch



15 making it possible to construct an electric power systemat |ow cost

W t hout using an expensive AC switch (120) having a high wthstand
capacity, which provides a better industrial applicability. - 18 - CLAI M
1. An electric power system conprising: ap uninterruptible power supply

i ncluding an AC switch 5 provided between a commerci al power supply and an
out put part, a secondary battery, and an inverter provi ded between the AC

itch » '
par ;a0 but SALR G Sl R RO SR B0 Rh Bk o e

part; a di'$ ower supply connette 10total | oad

power con§Hng#% Dedeteetign gppns for detecting the power consunption of
all loads inc ing the 1 nportant | oad; char ge/ di schar ge power

get ecti on [Wg@rﬁ fors fgtest-i peq chat g8/ ddiaharggoRener sebmt He tHeeomntist er
attery; an
embodiment, performing output control of the secondary battery 130
5 allows the power flow in the AC switch (ACSW) 120 constituting the
uninterruptible power supply 100 to be controlled adequately,
preventing the AC switch (ACSW) 120 from being damaged. This
eliminates the need to increase the withstand capacity of the AC
switch to be used to thereby suppress cost increase.
10
Industrial Applicability
[0048] According to the electric power system of the present
invention, it is possible to adequately control the power flow in
the AC switch (120) constituting the uninterruptible power supply,
15 making it possible to construct an electric power system at low
cost without using an expensive AC switch (120) having a high

withstand capacity, which provides a better industrial

applicability.



a controller that inputs thereto detection values fromthe 15 total | oad
power consunption detection neans and charge/ di scharge power detection
means and outputs a control command value for controlling the secondary
battery, characterized in that - the controller determ nes the upper
and lower limt values of the control command val ue for operating the
secondary battery 20 based on the detection values fromthe total |oad
power consunption detection nmeans and, cpay ge/di scharge power detection
means.

1. An electric power system comprising:
an uninterruptible power supply including an AC switch
5 provided between a commercial power supply and an output part, a
secondary battery, and an inverter provided between the AC switch
and secondary battery;
an important load connected to the output part;
a distributed power supply connected to the output part;
10 total load power consumption detection means for detecting
the power consumption of all loads including the important load;
charge/discharge power detection means for detecting
charge/discharge power of the secondary battery; and
a controller that inputs thereto detection values from the
15 total load power consumption detection means and charge/discharge
power detection means and outputs a control command value for
controlling the secondary battery, characterized in that
the controller determines the upper and lower limit values
of the control command value for operating the secondary battery
20 Dbased on the detection values from the total load power consumption

detection means and charge/discharge power detection means.



