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The Electric Power Research Institute

Independent

Objective, scientifically based results
address reliability, efficiency, affordability,
health, safety and the environment

Independent

Nonprofit 4
Chartered to serve the public benefit Y Lqg (7 Nonprofit

Collaborative

Bring together scientists, engineers,
academic researchers, industry experts

Collaborative

[ Together... Shaping the Future of Electricity ]
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Our Role...

Help Move Technologies to the Commercialization Stage...

Collaborative
Technology
Development
Integration
Application

Basic
Research
and
Development

Technology

Commercialization

National EPR]

Laboratories Suppliers

Universities Vendors

“Technology Accelerator!”
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OpenADR and Ancillary Services
Demonstration (4-Year Demo)

Objectives and Scope
« Advance Standards for DR-provided Ancillary

Services (Fast DR) through Utility W
Demonstrations | K
» Address Research Questions =y 5

Lo
— Quality of Service, Reliability, Security, '
Privacy, Scalability, etc.

« Develop Utility DR Technology Roadmaps

Value
* Increase Adoption and Innovation of Products

« Understand Utility Migration Strategies
« Characterize Load Classes for Ancillary Services

[ Advance Standards for Automated DR & Ancillary Services ]
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Auto DR Demo Participants

Company

American Electric Power (AEP)

California Independent System Operator (CAISO)

Electricité de France (EDF)

Electricity Supply Board (ESB)

Kansas City Power & Light (KCP&L)

New York Independent System Operator (NYISO)

Southern Company

Tokyo Electric Power Company (TEPCO)

© 2014 Electric Power Research Institute, Inc. All rights reserved. 5
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Hosting of Demonstrations [ﬂ Nlllllm
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* Research what OpenADR can do (capabilities)
« Explore what applications can be enabled
« Evaluate responsiveness of types of loads

« Evaluate architectures that preserve existing (legacy) DR
systems

« Evaluate certified products in utility host-site demos

« Feed information to standards bodies to help with
identified gaps

Electric Power Research Institute, Inc. All rights reserved. 6



EPRI Open Source OpenADR 2.0b
Implementations

* VTN: http://sourceforge.net/projects/openadr2vin/
* VEN: http://sourceforge.net/projects/openadr2bven-pull/

i bayd EPRIOpenADR 2.0 Virtual Top Node
L] ag This application is an implementation of a virtual top node (WTN) as defined in the OpenADR Alliance’s .. (]

-
117 weekly downloads
- ty

This application is an implementation of a virtual top node (WTN)} as defined in the OpenADR Aliance’s OpenADR 2.0 Profile z 520
Specification B Profile, updated July 1, 2013. OpenADR defines a machine-to-machine interface and includes the downloa s
infoermation model, transport and security mechanizms, and the manner in which data is exchanged between two end

pointz. OpenADR 2.0 defines what and how information ... Read more.

Last Updated: 5 days ago

Download Now
EPRI OpenADR 2.0b Virtual End Node

Thig application iz an implementation of a virtual end node (VEN) as defined in the OpenADH Aliance’s ... )
&2 weekly downloads

o . . e o > 490
Thiz application is an implementation of a virtual end node (WEN) as defined in the OpenADR Aliance’s OpenaADR 2.0 S
Profile B Specification (HTTP pull), updated July 1, 2013. OpenADR defines a machine-to-machine interface and includes down ,Oa
the information model, transport and security mechanizms, and the manner in which data is exchanged between two end
points. OpenADR 2.0 defines what and how ... Read more.

Last Updated: 5 days ago

Download Now
l: ELECTRIC POWER
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http://sourceforge.net/projects/openadr2vtn/
https://sourceforge.net/projects/openadr2bven-pull/
https://sourceforge.net/projects/openadr2bven-pull/
https://sourceforge.net/projects/openadr2bven-pull/
https://sourceforge.net/projects/openadr2bven-pull/

BSD 3-Clause License

Copyright (c) 2014, Electric Power Research Institute
All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following
conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the following
disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided with the distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used to endorse or promote

products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR
TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

* BSD 3-Clause ("BSD New" or "BSD Simplified") license:
http://opensource.org/licenses/BSD-3-Clause
* Permissive — non-viral — do as you please with the source :)

ELECTRIC POWER
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The EPRI OpenADR VTN User Interface

« The Admin Menu
consists of the
following options:
Accounts, VENSs,
Resource Types, |
Market Contexts, ,
Groups, Events,
Schedules, VTN
Parameters, and
Test Case Prompts.

€

 Non-admin users
have limited access
to the system. Their
User Menu consists

[ EPRIOADR

192.168.2.117:8080/dashboard C

ErrR2l

AEB- 3 A

Logged in as admin | Log out
ELECTRIC POWER

RESEARCH INSTITUTE

Admin Menu
Accounts
Resource Types
Market Contexts

rou
Events
Schedules
VTN Parameters
TestCase Prompls

Dashboard: Test_VEN_Name (offline) (2013-09-20 16:10:41 UTC)

Duration
{minutes)

Test Opt
Event Market Context 1D State

2013-10-08
232049 UTC completed 5 http:iiMarketContext1 L

Event ID Start Time Priority  Status

:

7de285beffAdB69aedic

User Menu Dashboard: TH_VEN (offline) ()

Account Settings
Dashboard
Daownload VEN

EventlD  Start Time Priority ~ Status  Duration (minutes) Test Event Market Context ID Opt State

Last Refreshed: 2013-10-27 10:56:07 -0500

copyright@ 2013 EPRI

of five links: Account
Settings, VENS,
Create Test Event,
Dashboard, and
Download VEN.

More information about the EPRI OpenADR software is
available in Automated Demand Response and Ancillary
Services Demonstration Project Update: Volume One (Product
ID 3002002782) and OpenADR Technical Workshop DVD —
6.19.2013 (Product ID 3002001822).

© 2014 Electric Power Research Institute, Inc. All rights reserved.
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The EPRI OpenADR VEN User Interface

1. Settings: This section has the following controls and actions: Default Opt, URL, Client
Certificate & Password, SSL/TLS, VEN Name, Password, Poll Interval, and Auto Scroll Log.

r
5 OADR VENZb

(= e -

—Help

Default Opt ~ Server Credertials Log
@ Optin URL https://openadr nebland com/OpenADRZ/Simple/2.0b Use SSL/TLS VEN Name Test_VEN_Name Muto Seroll Log
) OptOu  ClentCetficate — yenpfy Choose Clent Cerficate |  Password - ==
Client Cert Password  sseseee . Pall Interval (s) i
) Manual 1. Settings 10 Start Palling
Events | Resources & Reports | Opt Schedule | Registration | Testing| Log
Events Date Response Tme  Request Type Respon...  Respanse Code
3.0 ADR o SsiTime  Dusion Stous  Makel. SgalT. Curent ||| 12Z5/2M1355239PM 01680108 oadiPol oadfe.. 200
e n 12/5/2013 25245 PM  0.2700155 oadrPall oadRe.. 200
. 7d39315... 11A10/:2013 .. PTI5M let.. hitp:/..  level |
p . ! L 2 gEe_|noma 1262013 TI3149AM 12360707 oadiCueyRegstrat.. oadCre.. 200
Se rvices: Th 1S 1262013 113149AM 04130236 oadiCrestePamyRe.. oadCre.. 200
* _ . X 12/6/2013 11:31:45 AM - 0.3630207 oadrRegisterRepot oadrRe.. 200
area has tabs 3. OpenADR services TZE203113149AM 07080062 oadequestEvert  oadist.. 200
12/6/2013 11:31:50 AW 0.2540146 oadrPall oadrRe.. 200

that show the
status and state
of the four
OpenADR
services: Events,
Reporting, Opt,
and Registration.

4

LUl

4

[

Event Details
Event Descriptor ‘.F\dive Period | Evert Signals | Targets‘

Evert 1D

Modfication Number

Request XML

<%l version="1.0" encoding="utf-8" 7>

<oadrPayload

xmins xsi="http/Awww.w3.org/2001/XMLSchema-

instance"

hamins xsd="http://www w3.0rg/2001/XMLSchema”
mins="http://openadr.org/oadr-2 0o /201 2/07">

<0adrSignedObject >

<oadrPall d3pT:schemaVersion="2.0b"

2. Logfcommunication history

+ <l version="1.0" encoding="utf-8"?>
<padrPayload
wmins xsi="http://www w3.0rg/2001/%MLSche
ma-nstance”
wmins xsd="http://www w3 org/2001/XMLSche
ma" xmins="http://openadr.org/oadr-
2.00/202/407 >

<oadrSignedObject>

2. Log/Communication
History: All OpenADR
messages exchanged
between the VEN and
VTN are captured in the
log list view. Selecting a
message in the list view
causes the associated
request and reply

Priorty = amins:d3p 1="http://docs. oasis- <oadrResponse d3p 1:schemaVersion="2.0b"
3 lopen.org/ns/energyinterop/201110"> uming:d3p1="http://docs oasis- . .
org/ns/ nterop/201110">
Werket Context cdopTvenlDs HoedloiBocchec2efipvenlDs | <dFepues m essag es to dis p I ay In
</oadrPollx
Created Date/Time .
</oadrSignedObject > «d3p1 Code>200</d3p1 Cod
- dogar;a\ﬁl;:w e ¢ responseCode responseCo the req ueSt and re ply
Toet Fuert < ) <d3p1 response Description>0K</d3p1 respans X M L areas .
eDescription: N
Idle | 200: OK|| Server time: 12/6/2013 11:31:46 AM | Version: 0.0.5.0| VEN IS Registered | 4. 5fafus

4. Status: The status bar, located at the bottom of the VEN’s user’s interface, displays
information regarding the current state of VEN polling, the last message status, the VEN
version, and the OpenADR registration state.

© 2014 Electric Power Research Institute, Inc. All rights reserved.
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Features and Capabilities

« Demonstrate each of the four services (EiEvent,
EiReport, EiRegisterParty, and EiOpt)
— Reference Implementation

* View request and response XML messages (VEN)

 Create events on a schedule

11



Coming Soon

* VirtualBox appliance to allow easy VTN setup
e C++ library

— Implements OpenADR 2.0b VEN pull

— Generates compliant messages for all 4 services

— Manages HTTP/s connection with curl and openssl
libraries

— Can be used to create a compliant VEN

— Intended for embedded applications

« Certified versions of the VTN and desktop VEN
software

12



Contacts

Matt Wakefield — EPRI, Director
Information and Communication Technology (ICT)
mwakefield@epri.com, 865-218-8087

Ben DuPont — Nebland software, LLC, Owner/Operator
Application Developer

“ ben@nebland.com, 906-370-4465

Walt Johnson — EPRI, Technical Executive
Automated Demand Response Demonstrations Project Manager
hwjohnson@epri.com, 650-855-2013

Chuck Thomas — EPRI, Engineer/Scientist
Automated Demand Response Demonstrations Technical Lead
cthomas@epri.com, 865-218-8031
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Together...Shaping the Future of
Electricity

Thank You
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