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Development and Demonstration of Home Energy Device and Appliances Control
Technology Based on Prediction of Power Consumption
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Electric utilities will face a difficulty in balancing supply and demand due to unstableness of renewable
sources to which they are shifting away from fossil fuels, when they are introduced in large volume, in a move
towards a sustainable society. Thus, a mechanism is required where HEMS automatically controls household
power storage and home appliances in individual houses in response to requests sent from electric utilities.

This paper reports on Sharp’ s demonstration projects in New Mexico, U.S. and Toyota city, where HEMS
automatically controls household equipment based on the prediction of power consumption of the house to
meet target values for power and energy, or monthly electricity bill in accordance with electric utilities’ and
the consumers’ requests.
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Fig.1 Overview of the smart house.
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Fig.2 Diagram of the smart house.
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Fig.3 Distribution of the prediction error.
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Fig.4 Comparison of the electricity cost.
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Fig.5 Results of the smart appliance control in DR.

4.6 Za—XAFVIAFDFED

Uk RKE=Z2—=2F Y aMAT— T 2ITBVT,
Pt - AEEZ EB LoD 4 0754 ¥ v ZIERR
DREFICE UL TCEBLE A — ' RELZHBT S0
DO HEMS Orat - Fakilli 2 17\, TRLOBRZ 1572,

- BRI A MM A A FHBRHEH T v T X
LRz L, —HRNRERBHHID S, 2~10%D
I A MHRIEASTTRETH B Z & 2R T E 720

-DREBZZERICERBBERELHHT 27 VT X
L%psEL, POEVEAHERTE 5 Z & ZRERR L 720

5. SHMREE

5.1 #IE

BT CTIE2020FEH A Z-EL, KR ED
BAETREIALVF—HOBEA, ROAZH - ATt - F
T AR O S ASHE A FZBREE T C O Hu 5 # T B e Fa kL
RYAT LFEE, EBICADSFRAET A48 - EiifEe
T TWh, KEIFIZBWT Y v — FIZHEMS O—
THHRERBEHEH Y 2T 202D TH S,

HhIBEMSH—/\ (EDMS)

RIS T
REHEHRE AT L
HRENFHE I

REIVIO—F

*DRIRS
E—VHREHO LRE

ﬁ;ﬁg’ f ARIEHEIE

RN

) . EEEAN

i el } :

N REEA - |/ B
AR — . BES)

X6 ZHMERIEOREBHESRGIES X7 L4
Fig.6 Diagram of the appliance control system.
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Fig.7 Results of energy prediction.

HEEE, BIHICEHE L72HBBE DR PR, SHOW
B )= O FERAEERD O K EOHEET) % Jil 3 2 il
HETIDEIDEHAET S, BRNZFREL LT3
7ay -LEDBI - FLEZEALTEY, HEHKE
WZHE o TREBOHE RN W0 2% FEEd 5.
FIFEAFIC BT — 2k EL - HiE (BhE
B 0% ~5%) (22> T1H HEH#EZ T 72548
O HEEREEM I3 2 H SR (BRI #E8
T 72720, 0~5%D6ftd H % e i cF U
HE XY — V CREZVPEET S 2 LI RV 0,
1A AMOFEIET—F # VOO HIMRRIEZY I 2L —
vavilkoTRD,

5.0

40 |-

3.0 |-

FBHHIBHER (%]

2.0

HI{EZ

1.0

0.0

REE [%]

BELBEOEEBZICH Y 2HlHER
Fig.8 Results of the appliance control.
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Fig.9 Result of the power reduction control.
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