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Table 1 The comparison of smart-meter and smart-tap.
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Fig. 1 Overview of the smart-tap.
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Fig. 2 Examples of voltage and current values.

Power source

Home server
[ — ] Power router

Appliance
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Fig. 3 Components of SmartTap network
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consumption
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Microwave
oven power

consumption Someone descended
from the second floor.
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|I in the yard! E
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You've been in the
bath for a long time.
Is everything okay?

&l

[Phase 1] Use of a smart-tap network to make energy

There may be an
electrical leak in the
kitchen system.
Approaching the maximum
contracted electricity!

Precise measurement of the
device’s energy consumption

consumption visible and learn/monitor human behavior

Smart-tap
= B e

11,000 watts to
The family is gathered in the make gratin...
living room, but the air
conditioning was left on in the
den. Let's turn it down some.

161eyd

A

| won't be using the
car until tomorrow,
so let’s recharge it.

The microwave oven output
increased, so let's decrease
something else temporarily.

[Phase 2] Using an on-demand electrical power network

for high-level power management

Power router

Single power
supply
Smart-tap
q 2 Multiple power
\ - > \ supplies

[Phase 3] Using a Nano Grid in the home for electrical

power coloring (control by origin)

Battery

Creation of an economic
network to supply power Community
from homes with extra to the energy
adjoining neighborhood server

[Phase 4] Using a regional Nano Grid to create an

energy trading market
M4 ZXAX—DFEBRLEOERT = —X
Fig. 4 Four phases of the i-Energy.
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Table 2 Requirements of smart-tap network.
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Fig. 5 Eco-life experiments of smart room.
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Table 3 Smart tap specification in phase 1.
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Table 4 Data format for messages from smart tap.
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Table 5 Message for voltage-current wave.
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Table 7 Message for feature extraction.

“DEr | EnBEER| | FMRE | ®mER | AMES
16bit | 32bit 32bit | 32bit | 32bit
HEEHE | BHE E A
32bit 32bit ‘ 32bit ‘32bit ‘32bit 16bit

AvE—Y (ZigBee D 1 /X7 v b)) ITEEOTHEE
T 5.
3) RERBAT v

FERWAT v 7 TlE, FBEBFEHAT v 7 LR
WA~ — M2 o TR TR LR MEEZ S LI2, &
BHEEAT » T TEE LR a2 o> TR — a9 —
NRTRBERBIRY. ZOLEx, FBEHAT T L
FEIC, A~— & v TN CHEM LI EOEH
BRI A v B — VI ko TAHR— A —NTEE L
R LY — N ECRBEORBHEIT 2.

ILDK O~ > 3 v TiTo o FREERR[4] T, 1
JEAN Gy OEFRIETE DMK 5 Foino 7o as, Rt
HAyE—U1F, 25 BORAY— RNZ v I bER) 2
FETDOZDRA =T EEETET-.

32. [72x—R2) #vFI Vv RBEARY FT—
DIZEDEEBHAIR—T AT+

72 —RX 2T, BHOHMBRECHEAFEOES
IS LT, Ehvx—Yy (R—uH—n) 235
EATRORN L FEBE~OBHEGEEHIET S (FoF
~ ¥ RRE )+ v b U — 7 (Energy On Demand: EoD) |
LR E N R =T AL METIC LY, LV
@E’m“{‘ﬁ%:ﬂ*/vﬂ? OHEE BT,

EoD 13, FEME OEREZANIIE, #ITHIER
ET@ﬁﬁmﬁx%néwiif@@ﬁ*y%U~7
DOALFR I B RN LB L, F R OB SEIEN 2 T
CHHMICRIR FTRE R BN R, RRZ2FE LT
Best Effort THI D Y THAATH S, EoD DFEBIZ
BWTIE, Av— M v FITTHED = OICFESLER
ER— L= EDBECLZNIN > - FHESLEIRD
e Z >, FESCERE RA—2o— D/
DAVET 2—RAL LTEMET S, UBEOFITHE, A
~— My T HEEE LR — 2 — N OEEICE S
FEWCHERL, BRICRERTE7-010, FEEEE
Av—h 2y 7Oy hEHIZ [FE], BRE A

3

T ITIE, FRCFENEMNGE LCERT DT 0F
Egar & LTWDEN, 7 4 AL 72 EDO— %172
BRI OV T HBISATRETH 5.

>



FERIEEFRMHGE XXXX/XX Vol JXX-B No. X

Requesting
appliance
1P

Ower rg,
U
Quest meSSage
Priority calculation/demand
and supply adjustment
3 Int
. essage el’l’upf
2 power allocation ™ W}
> Refusal messad®
%

AP\ea“Dc <\ message
e

Home server  Other appliances

6EoD BEEFHESw Fan
Fig. 6 Demand mediate protocol in the EoD.
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Table 8 Appliance classes in the QoEn.
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Table 9 Properties for QoEn appliance class.
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Table 10 Assignment message in the EoD.
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Table 11 Generator classes in the QoEn.
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Table 12 Properties for QoEn generator class.
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Table 13 Properties for QoEn battery class.
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Table 15 Device specified in the Smart Energy Profile.
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Table 14 Device definitions in the ECHONET.
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Abstract

Variable types of distributed generator are introduced in the world to construct an environmentally friendly infrastructure with
smart energy management system. We are proposing a concept “i-Energy” which is a novel energy management method for
effective management of generation and storing the energy in home, office and neighborhood. “i-Energy” aims to not only
visualize and control the appliances and generators but also electric power flows on the power network. The e-power flow
control realizes e-power coloring that controls source and destination of the e-power. We are developing an intelligent power
management, “energy on demand”, that adaptively mediates power supplying based on balance between demands and
supplies of the e-power. In this paper, we discuss architecture of smart-tap network as a basic technology of “i-Energy”. The
smart-tap measures and controls each appliance and generator, and it controls e-power flows by cooperative work on the
smart-tap network.
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