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ABSTRACT

In this paper, we propose the automatic demand response systems which reduce the electric power consumption for
the period automatically distinct from the existing passive demand response that a subscriber directly controls the
energy consumption. The proposed systems are based on SEP 2.0 and consist of the demand response management
program, the demand response server, and the demand response client. The demand response program shows the
current status of the electric power use to a subscriber and supports the function which the administrator enables to
creates or cancels a demand response event. The demand response server transmits the demand response event received
from the demand response management program to the demand response client through SEP 2.0 protocol, and it stores
the metering data from the demand response client in a database. After extracting the data, such as the demand response
the start time, the duration, the reduction level, the demand response client reduces the electric power consumption for
the period.
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Fig. 1 The Concept of Demand Response Service
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2.2, Smart Energy Profile 2.0

SEP 2.0 #7]/du] A B AnpEZRY TF SR
22 Hdf E=315 541 1142 2 IP(Internet Protocol)
7|9te] Ethernet, Wi-Fi, Zigbee, PLC(Power Line
Communication)5-2] thafst -4 B4l 4o 2§
o S gloks Aol Atk wAlA mE W
RESTful HTTP/1.10] XML ¢l59-& AM&-3}H, TLS
(Transport Layer Security)& A-83sto] & 7HEnd-
to-End) 5419 H oS gt skar Qlef. el o}
o] 7+ AL XNDNSE 53 o] Zojx|n] B o y)
E913 4Fo] Au]g TS 13]

31 A|AHI I
SR R L IPAPS
S ge] ZRIYT S ang A

=]
()
2 T SR8 A
(e}

-
L

¢
0, |m

£ F
o
o
fot
rO
et
+
o
(o4
A
>
o
oz
oo
X
=
[
r
o
N
F{F

RE:
e ZRIWI AN SefoldlE Abol

SH 4R NRS AH] AH| 2 I3} SEP 2.0 X
22 28, glolguo| AR FAH Au 23
© SN e ZRIHORNE 2% NS
OJHE AR ESEP2.0 T2 EZF AES B3l :-QHHS-

do ooy 1o ofv e

P

{i OlO
oy
ACh
K ¢
il
N
o
2
X
=
hu
1o
N
fo
o
oo
o
3

U
Kl

S an|F JEE go|EfH| o] 0] A7t

Demand Response
Server

Demand Response
Demand Response Client

Management Program

SEP2.0
Protocol
Stack

DR
Controller

Fig. 2 Automatic Demand Response Systems

Server
Program
SEP 2.0

1 Protocol
Stack

Gul
Program

DataBase

32, XAEQ8hS A|AF Q| SEP 2.0 HIA|X| gt oy

el ApELe kS Al 280] SEP 2.0 WlA| %] gt
YL 5=, AZE7)8h FaukS olE 271 9 A}
Al, vEF dlolE HEe] o8 MYPHrt & 12 &
4 QHES A AHlo A &-8-%]= SEP 2.0 Function Set
=

A= 55 Wjolck. 1 33k Zo] WA ank
o|AAE7} EndDevice 2| AAE @ A5HH =4
A= Registration Link”} 323+ EndDevice |4
2 2u3hr}. Registration Linko|= PIN ¥ 7} 323}

gl 2eukg Fefoldl =L o] PIN Mgl 2}
7423 9l PIN B2 vlmabc). wheb fagh

wy y
[z

kil

]

> i |> oo oo

lo o

Table. 1 SEP 2.0 Function Sets Utilized for the Developed Systems

Function Set

Function

EndDevice

This function set supports interface to exchange informations related with the device

DeviceCapability

This function Set enumerates the function set that a server supports.

Registration

This function set is used to register a client to a server.

Time

This function set is used for the time synchronization between a client and a server.

DemandResponseProgram
demand response program.

This function set is included in Demand Response and Load Control Function Set, it means a

EndDeviceControlList

This function set includes the list of all clients which a server manages.

EndDeviceControl

This function set is included within Demand Response and Load Control Function Set, it is used for
supporting the control parameters to DRLC clients.

MirrorUsagePoint identifying clients.

This is included in Metering Mirror Function Set, it has LFDI for each client. LFDI is used for

MirrorMeterReading

This is included in Metering Mirror Function Set, it is used to add the time information.
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Table. 2 Demand Response Event Massage Format

Fiend Name Function Example
Message Type This field’s value means the type of DR event message. 8(1)
Administrator Name This field records the administrator’s 1D operating the developed systems. Admin

DR Event Demand response event number to be created. DRP_01
Number
. e . . . 2016-03-21
DR Event Start Time This field records the time which demand response event will be started. 15:35:00
. This field records a value which how long does DR to be created last. The
Duration e 300
value’s unit is a second.
DR Reduction Level Th|§ f|e]d_ rgpresents an amount of the electric power to be reduced by the 1-4
device joining DR event.
Group ID Group ID is used to cancel DR event. Null
InsltaDnce Parent DRP ID | Parent DRP ID which is DR Program’s ID is used to cancel DR event. Null
EDC ID EDC ID is EndDeviceControl ID. This is used to cancel DR event. Null
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