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Abstract — With the shift of the energy paradigm from supply side management to demand side management, demand
resource management and demand response plays an important role in the energy industry. As a consequency, a lot of
researches have been done to provide a suitable demand response system. However, most of the demand response
systems are based on the propriety products that cannot be modified. In this paper, we are proposing an automated
demand response system using an EnerNOC provided open source code. We implemented the demand response server
(VTN) and demand response client (VEN), and validated the OpenADR2.0 compliances using the open source code. We
also used an Arduino microcontoller to demonstrate the communication schemes to control various devices.
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Fig. 3 OpenADR event flow
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OpenADR2.0 QWS A E Grails Z2AE fdEL
TR o] Fo|A grails-app U9 web-app EUE 7|E 2
2 AME Ao o] B & 4 9oy logs EUE F
Zoto] Z2AEE APT F JYvHB]. OpenADR A1H] 2= A
& el A Alz=glel] SHA ARE F# 1Sl dlo]gujo] 2~
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Config.groovy, DataSource.groovy & 3d-& AMujx A Ao
o3 ¥ 13 Zo] AAS WAE Fu. Building.groovys W
o Fggk Zejae FUHHoRE A5 £ JAE 3§
. Config.groovy+ Polling®2] o]¢]o] XMPP &4 A &
Q3% XMPP AW HRE AT DataSource.groovyi=
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grails—app/confoll A
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Me= MySQL Al wloleuolaz Pt HAE

viE F ZeAES Agsde W, 23 59 22 sus

ZEAA B god Ao OpenADRZO TJJ—H]'O
=

x 1 OpenADR2.0 &tAMH
Table 1 Environmental Settings

plugins {

compile ‘mysql-connectorj:5.1.22.1

BuildConfig.groovy MySQL Plugins %7}

}

xmppSvc { ..} // 3l E xmpp H&AH Y 27t

Config.groovy rabbitma { ...} // rabbitma Y& 4% 27t - =e

DataSource.groovy dataSource { ... } // MySQLY S AZZEE 27t

52 FoHESEHoldE HAE 98] OpenADR 2.0
VEN (Python Version)S t9a, A4 9 Aazadql
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grails> run-app

I Running Grails application

2014-05-29 13:41:06,014 INFO vtn.XmppService XMPP connected to talk.go
2014-05-29 13:41:06,382 INFO vtn.XmppService Logged in as dev.smartgri
2014-05-29 13:41:07,699 WARN servlet.DefaultGrailsApplicationAttribute

dehaus .groovy.grails.APPLICATION_CONTEXT attribute of servlet context.
I Server running. Browse to http://localhost:8080/

| Application loaded in interactive mode. Type 'stop-app' to shutdown.
| Enter a script name to run. Use TAB for completion:

grails>

38 5 T=EtS A HHolX|
Fig. 5 OpenADR2.0 Web page
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oadr2/poll.py, eventpy L2 o|WE WA/FTE FEo| A
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2014-05-29 14:06:24,015 Testing HTTP Transmisssions
2: Database “oadr2.db” is setup.
2014-05-29 14:06:24,017 Created base handler.
2014-05-29 14:06:24,024  +++++++++++++++ OADR2 module started
Running...
2014-05-29 14:06:24,026 Request to: http://localhost:8080/0penADR2.

<oadr:oadrRequestEvent xmlns:emix="http://docs.oasis-open.org/ns/em
s/energyinterop/201110/payloads" xmlns:strm="urn:ietf:params:xml:ns
2012/07">
<pyld:eiRequestEvent>
<pyld: requestID>3e30b@5b-449a-4b18-91f0-348a336d4edc</pyld: requg
<ei:venID>ven_py</ei:venID>
<pyld:replyLimit>99</pyld:replyLimit>
</pyld:eiRequestEvent>
</oadr:oadrRequestEvent>

a2 6 OpenADR
Fig. 6 OpenADR VEN Service Settings

+2urs 220l AHulx M

TE S =

gd ZTER oHE AZE ALdE A=E F7) o B
AFNME Agd TEE 53 oWlE N3FE vlolazA
EEYR AGsles 74 oo mlelazER 1
¥ 73 o], LED9] 1 tgl& 13%1 PINOl H&EA 713, &
2 = GNDol H&EAZIT 3 o|WE ~7AZdd w}
e 5 Q== 09 89 IE=F 2AA G, wlo]a g
EE# %.‘315 A ﬂ i Aol &< Pcoﬂ A4 ANAT oA

A7 A S,
%o olHEY}
3 mlfolazAE

Ee ARk

dﬂ Om

fritzing

1% 7 olo|32ZHEEZ 74
Fig. 7 Microcontroller

23 O|HE EH2AE % &

ol

OpenADR2.0 8 WA H 2] o|WlE uoA] oHIE A
FAIZEE 3 é’\]ﬁ(Start Date, End Date)& %

LE% @X]ﬂ‘?i, &40 A Hl(Status) =
‘near” ® X AIEF|o] o|WIEE t7] FEiE WETE A AT
o] Hw, Z&Ae Al “active’Z WA EH I, FHA|Zlo]
FHH Z&o] oWl EY} 2FAl(Removing Cancelled event) Ml
AAE He-A "t s oMIE Al wel wo]a R
EEYE FA Alo=Ee] LED HE5 Tt 2%3A =t
OY 9% FoursAn E FHo]AdE e oWE FZEI}



const int ledPin = 13;

int ledState

void setup()

= LOW;

{

Serial.begin(9600);
pinMode(ledPin, OUTPUT);

b
void loop()
{
if (Serial.available() > @) {
int 1nByte = Serial.read();
if(inByte >= '@" && inByte <= '5')
{
ledState = HIGH;
1} else {
ledState = LOW;
1
| digitalWrite(ledPin, ledState);
H
}

a2 8 olo|ZAZHEER Hof

Fig. 8 Microcontroller
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Fig. 9 Event flow between VTN and VEN
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