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HEMS Control Technology for Self-power Operating House in
Disaster
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Abstract: We developed the HEMS control technology to maintain daily life in house, even when the power black-out occurs by
a disaster like a heavy earthquake. In order to use self-operating solar power in long time, the demand in house could be
controlled lower than the supply. In this work, we proposed the HEMS that could reduce the power of the lower priority
appliances when a power supply from a solar power generator reduced by a natural solar radiation decrease. The priorities of the
appliances should be set preliminarily. We researched the DC-voltage, the DC-current, and the capacitor voltage of the five
commercially available PCSs, when the solar radiation changed in the self -operating mode. Finally, we developed the method
for controlling the demand in house based on the prediction of the power supply that is estimated from the parameters in the PCS.
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Figure 1 Schematic diagram of isolated operation system
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Table 1  Sustainability against momentary stop.
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Table 2  Shift time between self-operating and grid-connected
mode in PV-PCS.
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Figure 2 Periodic control method of home appliances
depending on supply-demand gap in house.
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Figure 3 Continuous control method of charging and
discharging battery depending on power supply and demand in
house.
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Figure 4  Periodic control method of home appliances, battery,
and PV depending on supply-demand gap in house.
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Figure 5 DC-voltage and DC-current of PV at isolated
operation.
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Figure 6 Moving of isolated operating point of PV.
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Figure 8 Various voltage change at rapid sun-light down.
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Figure 9  Moving of isolated operating point of PV at rapid
sun-light down.
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Table 5 Time intervals between DC-voltage or charged voltage

down and AC-voltage down.

| X8 | EREXETEE | 2vTUOYEEERT

B ER | 170V) EXBENE | (FE 10% &ERKRE A
T (FME9 V) OFF | BT (BHME B V) DB

fEZE (s) RZE (s)

A | B 0.3 0.2

A B4t 0.3 0.2

B B4t 1.0 0.7

C B &t 0.6 -

D B4t 0.4 -

E B4t 0.5 0 ([ZIXRIRF)

43 BIUBERORARBAREENDOFHLEDRE

K 72 B RIS D RIBE S v OB E#R % X 10
WZoRd. HEEICS U CHERE N R E < 72 % 7w~
NEALT 5. ARFEEARRE/NTHHNEEMEEREL,
ARNPKEVIZERKRBEAMEE NS RKE V. ERNE A &
HERRFEEARENOBREZ R LIZE 11 225, WH 23
WHIBRICH D Z R0 D.

ZZT, M10IZBWT, R RFEEFRRE S 2T E i E
JELVIRWEEHBEOBEMRICERT5 L, ZOBEEH
FHOE S AFBEEAAEERNEN E N5, 22T,
EREE 100V B L1650 V ICB T HEFE N & R KAEE
FREFE N ORRER 12 IR T. 2D OE b R RIFEE 7 HE
T EMSLLBIBRICH D 2 E B0 D.

B 13 1R L7e K D WSR3 EM PCS % B LEii S §
BRI, A EFRA L7z 5 BfiD PCS 132 TR KFEFE FIHE
EHERTEELD bEWEECIHESEZED T\, &)




TR 2T IR E
IPSJ SIG Technical Report

TERERRFEEEE N 2R TEELY BIEVWERICRE
FIUL, EREELERERZNELT, M1207 7 7%
ZRTHET, HHEHEZHND Z LR KRRIEETHEE
NaRODDZENTEDEEZLND.

1200
&1E0.761| kW/m?

1000 BHE 3 /m /A\
Z 800 N\
o
i 600 )/ ~

E 400 /
200 %
e

O 1
0 50 100 150 200 250

EREEWV)

H §180.229 kW/m?

10 #kx 72 RHEITI T 2 KRGS D EEdh
Figure 10 PV operating curve at various sun-light.

1200
= 9|
= 1000
H:“E’ 800 /
T 600 /.‘
=
@': 400 ‘//‘/
E 200

0

0.0 0.2 0.4 0.6 0.8

{54 B 875 (kw/m?)

11 R RFEFEREE S OMERE B 5 2K F
Figure 11 Maximum output power depending on sun-light.

1200 e
_g 1000 @I_.UL.%E].\(OV L )/D
Hﬁ?’ 800 }"da/
f'fI_j 600 ig/
@"3 400 =
K oo '@/ \@E‘E%Ewov
0g

0

0 200 400 600 800 1000
BitEE100VH LU 150VTHE (W)

12 EHEEI0VBLUIS0VICRITHHEREN &Kk
KF&HE AT HETE /1 D Bf%
Maximum output power depending on powers at
100 V and 150 V.

Figure 12

(©2012 Information Processing Society of Japan

Vol.2012-CDS-5 No.8
Vol.2012-DCC-2 No.8

2012/10/17

zZEg %x%%mﬁ@#%x\
3 2500 gmEy —
E 2000 /T A
H 1500 / \ / \
i /RT3 k)|
#1000 / i BEm \

500 \

0

0 50 100 150 200 250
EREL(V)

13 [ NLiE#ER PCS ICH1T D H - REE R DR R
Figure 13  Proposal of new isolated operating point.
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