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Development of Smart Energy
Profile(SEP) for Integrate Energy
Storage System(ESS) at Smart Home
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ABSTRACT

Due to changes in the energy environment, it’s
very popular to introduce the solar energy at home.
More effective energy management is achieved
together with an energy storage system(ESS). The
electricity generated by solar can be used effectively
to achieve the peak cut and price reduction. In this

paper, we developed Smart Energy Profile(SEP) to

make an ESS as a component of home energy
management system(HEMS) cooperating with home
network. First, we defined the functions equipped on
the ESS and then developed a standard-based
protocol to achieve compatibility between products.
Our main contribution is to establish the foundation
to introduce the HEMS at home.
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Smart Home Diagram
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Table 1. ESS Function List
Classifi
a§S1 1 Functions Content
ation
ESS
L ESS Communication
Communication Status Monitorin,
Status |Status &
& PCS Status PCS Status Monitoring
Measuri
ng Battery Status Battery Status Monitoring
Measuring PCS, Battery Measuring
Information Information
Charging / Charging |/ Discharging
Discharing Command
Control |Target Level
arge. eve Target Level Charging /
Charging / . .
. . Discharging Command
Discharing
Demand |Realtime Realtime Price-based
Respons |Price-based Charging / Discharging

e Demand Response |Command

Inverter related Error

Inverter Error .
Reporting

Grid related Error

Grid Error .
Reporting

Error

Battery related Error

Battery E
attery Error Reporting

st 2rkE wlElE AHARERS SA3kaL HD+=

o4 Au) s} dAsle] 7HA ARE
Aletgiek.

Al 7PAso 2 %A]E]LC_
Zolof she 71 7%
o sk A ﬂ xﬂﬂ ‘I‘Eﬂ T—S—)Ltﬂ"‘ °]
Ao vhdeh AelEl 715
sk DA -S4l kel o] F

=

o=
=

=2 gk

O 2 N

o

ESSe] #4)

B2 Alo]rel} 714

e sk
Al W)
H]—o]—o]:-g]b__

sit}t. SEPel| ESS+
Energy Resource, ©|3} DER) &=

715 AEE A sk 7l
£ o) FolAle 2
atstol ) 251} ohiE
FEF = 71717

ZelaL
dEnakiles
w5

o

E 2. SEP ¥ gl1E

SEP

ESS9] 7158

R e ]

& o 2wk

FolA|=

o2 ESS2} HEMS

A

Zoll D3] Aelsle] 1o
2 QAo o] B4ale] ESsE A Hels}

B o] 28] (Distributed
AHelgiv) 2 )

Table 2. SEP Function List
List SEP Class | Attribute  |Omiv/Definit
ion
Device ID EndDevice sFID
PCS Status | DERStatus | InverterStatus Running/Er
ror/Ready
PCS manufacturerSt | Manufactur
ErrorCode DERStatus atus er Define
Battery State StateOfCharge
DERStat
of Charge(%) ams Status %
Charging/D
St ModeSt |, .
Battery Status| DERStatus oraic:uso ¢ ischaring/R
eady
PCS Status | DERStatus storConnectStat | Disconnect/
us Connect
Charging | DERAvailav |reserveChargeP
o %
Level(%) ility ercent
Max Charging [DERCapabili| rtgMaxCharge Wh
Level ty Rate
Max DERCapabili| rtgMaxDischar
Discharging tp g e);ate Wh
Level Y &
SoC Setting | DERSettings | SS™MaxCharee | g,
Rate
PCS
. Metering value w
Generation
Price Start |TimeTariffIn . . .
K creationTime Time
Time terval
Price Duration TimeTariffIn interval Time
terval
. Consumption .
Price TariffInterval price w
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Fig. 2. SEP Message Flow
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Table 3. Home ESS Specification

Classification Specification
PCS Capacity 3[kW]
Size 450%800%620[mm]
Composition 2inl (Battery+PCS)
Controller DSP TI 28335
Communication Board Raspberry Pi 2
Battery Capacity 3[kWh]
Cooling Air Cooling
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(a) Front (b) Back

a2l 3. 714 ESS
Fig. 3. Home ESS
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