20164 FA|st=dtm s =27 M233 H25(2016, 11)

PV,ESS & &£3 SEP2.0 7|49l HEMS 7

A x, o] A oher, A Tx
*gebo)ota A7 FE B8

FHAAREATY AT A T § AT AlE
e-mail : kbm6954@hanyang.ac kr, shlee@keti.re.kr, dragon@hanyang.ac.kr

Development of Smart Energy Profile(SEP)2.0 Based Home Energy
Management System(HEMS) for Photovoltaic(PV), Energy Storage
System(ESS)

Byung Min Kim*, Sang Hak Lee**, Sung Ho Cho*
*Dept. of Electronic and Computer Engineering, Hanyang University
**Energy IT Convergence Research Center, Korea Electronics Technology Institute

[=3 of
A2 oUX Al BEL FFATIA 8T o 5Fel wlel 7Y elA AntE e
Sob Eaa B R U AL RS BEF oA we] Axw el dF AT} A
| 2w AgHa ok AT AFelA Wi AFS A AE 2Fa 9 &AL A
2P 24 ZREZ AMSOR <3l JE T UESDAY B8 BAE /AT QUTh B =R A
toEa PAe 99 SEP20 7wl F olux] el AlsE AR dlux el xAELe] Y

1. M&

ol A BEAIEE 2011 A 9.15 laFE HAALE] o
T At tn)et vk dgz e du)E FRE
Ak HFRsr BAFA gl g o] A|r|Ea Lo
w5 oA A AA wet A A%
Al =Bl (o] sl ESS)E Bl (ol 3l PV) LA ~E 9] A
Frart S48 Aoz o gEc ol wel AuntE
agleel A%sta A9 ESS, PV, A HAMEE fo]
HE 43, oA 2189 ag3ddes 9 & oy
| #] AlZ=E(e]s} HEMS)o] F8 o|7F ¥aL 9l
S ESS, PV B ¥ A57]9 AlEAPE 5A 2=
EF AMgoR Q% 334 FAE 7PN k. 2
wwoAe &34 FES 918l SEP(Smart  Energy
Profile) 2.0 ¥<=o W& ESS, PV Slg o] /N, &
A=A dFAHR AFstil A=A, PV, ESS & &

—

o

N

&3l 7Hg e olvA Abg a&S SUsks & oy
el AlaE el i WES Ve

2. =8

Smart Energy Profile 2.0(°]3} SEP 2.0)< Zigbee
Alliance 9|4 A A3 SRIZTW AZo] TREZR
e&IZEIH IF 2utE ouX] #E dolE B ooy
] B#E fulo] 2PV, ESS, EV %) Ao}, XUEE A
HE 73387l £18 Web 718Fe] REST, XML <IH o]

2% 4olg Tl

Device Application

Application Framework

SEP2

2y 2 g o XML Parse EXI Parse
A E
= R 1
=B H K HTTP(S)
] *E =
E I B
ol &0 2 IP Abstraction
o [a)
TCP ubp

IPva/IPy6

(213 1) SEP 2.0 Software Stack

PV, ESS ¢ AEHARE ZUHY 7] Y& k=
glyafo] ZHEA SEP2.0 Server = 3T
SEP2.0 Server &= 7} tujo] 29} Eg]F EAlo=z 3
st ARE dlolguo] 2o AFeta Erel Feold
PV, ESS ## Function Set, Attribute 7-Z°l W& 11H
URI = APl 2 A|-&3ch. HEMS + ZF URI ©] HTTP
GET & %3d AEHAERES XML 9oz Sl
HEMS & @A 7F49 olyAdst JHE &3 ESS
o] S AA, XML P2 9] #lo] AR Z -5}
SEP 2.0 Server 2] #|o] URI ¢l HTTP POST Payload &

A5

- 833 -



20164 FA|st=dtm s =27 M233 H25(2016, 11)

(L3 2) SoC(State of Charge) URI % &5 A] %]

ARl oA E& =doA A DAL
2

7b¢ 83 dlojg oty HEMS & ggst A
Q3 AvtEEH 2, AntEVE 9
183t ESS, PV ¢} SEP 2.0 7]5Fe] QlE]H o]~
CED 9B YEYAE T8 ALgAlol A
AF B = A&}

X
e

(¥ 3)HEMS W EHA 7=

HEMS + W42 02 Scheduling S/W ¢} Ul & A&
sl7] 913k Web Server 7} 7-5 ¥t} Scheduling S/W +=
7FA ] AeAL&3} ESS, PV, PCS 2 H-E AR
5o sy s AR 2 A g w
2t ESS o S/ AAS AAstal A E S Ao
25 dHolgHo]l a2 FAST}. Web Server = H| o]
Huo] =5 Frxste] AR Al AA] 78 oA
d3 ARE Ul 2 A3

Web Application
g d Th——

E k HEMS(IHD)
s t &

PCS / PV / ESS

280 based

Data Gathering(SEP 2.)

? " SEP 2.0 Server
T — Scheduling [ — " NginX
= | se—

— el e 2 Control Raspberry Pi
Of
Sqlite A
Native Application

SEP 11 Devices
£ - SmanPhg
= ~ Smart Switch

»:.)gn}l,nm
(Z1¥ HHEMS 9 S/W A5

Scheduling S/W = ZA F+ 7FA¢] ESS A& 2
gt ofgF ESS A A W AIZF Al HFFSE &

2 ol

o BARog Byl Ao QWA k] ESS & w7 =
Aah= Aot 3k ESS 42 pv ixle] Brbe
& daziolt, AUl bl AZALE ol
et ESS o WS ALUslE HA Alofdeh F3
o pv o] WA AHAGFRT F A PV L
Ho g 7RSS =Yl oY AHLS A3}
(19 5) AYAEF 2 pv e A

HlaENEs Agsa & =olA Altels Al
o] A=S £33 A sbA A AAFY HEALER
2Fo] zhd Z=Qoiu] oF 81% H7+E

<E 1> AZA0E 39 99 294 98

20154 2016 W

6 176kWh 64 168 kWh

74 178 kWh 74 182 kWh

g Y 188 kWh 8 35 kWh
3. 42

A = UEZANA Gol=HH & 7|71 gt
SRATAE vl T2 ool B =AM
SEP 2.0 ¥+ A83 & ouyx BeEA|=E ojsh
N8 ESS, PV ¢ A, 7HAS dyA &8s
gt dyA el A sl 7lEskdth 2
A8 g AAle AAE, AAZF SF5A =9E A
F 2FE TR ], Fehials 5% HEMS 9
Abgoldx] AdisE A7, oUAALE agsHads
t$ A4 Aow J)Eh
ACKNOWLEDGMENT

B AIE AU E(MOTIE)S; 3ol 1] 4] 7]
=% 7FU(KETEP)9] A §1& who} =33} 1] At
B2 Aokd =Ytk (No. 20131020400900)

Ik

o

[1] ALLIANCE, ZigBee; ALLIANCE, HomePlug. Smart
energy profile 2 application protocol standard. 2013.

[2] HAN, Dae-Man; LIM, Jae-Hyun. Smart home energy
management system using IEEE 802.15. 4 and
zigbee. IEEE Transactions on Consumer Electronics,
2010, 56.3: 1403-1410.

[3] HAN, Dae-Man; LIM, Jae-Hyun. Design and
implementation of smart home energy management
systems based on zigbee. I[EEE Transactions on
Consumer Electronics, 2010, 56.3: 1417-1425.

- 834 -





