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OpenADR 2.0b Open-Source Software

o

[w —
—~
[ & VTN VEN
Role Virtual Top Node Virtual End Node Virtual End Node
Designed Use DRMS Desktop Client Embedded Client
License BSD 3-Clause BSD 3-Clause BSD 3-Clause
Profiles 2.0a and 2.0b 2.0b 2.0b
Data Models Push/Pull (Poll) Pull (Poll) Pull (Poll)
Transports HTTP, XMPP HTTP HTTP
Programming
Language JRuby, Java C# C++
Tested Operating : :
Systems Linux, Mac OS Windows 7, 8 C++
Available on
www.SourceForge.net Yes Yes Yes
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The EPRI OpenADR VTN User Interface (Current Release)

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

{1 EPRIOADR

€

192.168.2.117:8080/ dashboard

Err2

Admin Menu
Accounts
VENs

VTM Parameters
TestCase Prompls

User Menu
Account Seftings
Dashboard
Download VEN
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Dashboard: Test VEN_Name (offline) (2013-09-20 16:10:41 UTC)
EventID Start Time Prioity Status  o"
{minutes)
7de2850eId860aedf ggglugfﬁc completed 5
Dashboard: TH_VEN (offline) ()
Event ID Start Time Priority Status Duration (minutes) Test Event

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

copyright@ 2013 EPRI

== x|

* Google PR ¥ #
Logged in as admin | Log out
Test Opt
ot Market Context ID State
hitp:iMarketContext1 L
Market Context ID Opt State

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).
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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.

-l OADR VENZb

|_|:| =)

Help

2. OpenADR
Services: This
area has tabs
that show the
status and state
of the four
OpenADR
services: Events,
Reporting, Opt,
and Registration.

Default Opt ~ Server

Credertials

Log

T o

@ Optin URL https://openadr nebland com/OpenADR2/Simple/2.06 [¥] Use SSL/TLS VEN Name Test_VEN_Name [¥] Auto Scroll Log
5 Client Certificate _ Password e
Opt Out . ven pfx Choose Client Certificate
*) Manual  Client Cett Password 1. Settings Poll Interval 5) 10 Start Polling
Everts | Resources & Reports | Opt Schedule | Registration | Testing‘ Log
Events Date Response Time  Request Type Respon... Response Code
= SetTme  Dumton  Sws  Meket. SgralT. Coment |||}| 125/201355239PM 01630108 oacrPol oadrRe . 200
= 12/5/2013 5:52.49PM 02700155 oadrPall oadrRe.. 200
B AAWAIH . (RN | cooplet - Lhip )t | levd ol 12/6/2013 11:31:49 AM 12360707 cadQueryRegistrat... oadiCre... 200
12/6/2013 11:31:45 AM - 0.4130236 oadCreatePartyRe... oadCre.. 200
X 12/6/201311:31:49 AWM 0.3630207 oadrRegisterRepot  oadrRe... 200
3. OpenADR services 12/6/2013 11:31:49 AM 0.1080062 cadrRequestEvert  oadiDist.. 200
12/6/2013 11:31:50 AM  0.2540146 oadrPall oadrRe.. 200
] i - v

Event Details

Event Descriptor ‘Aﬂlve Period | Event Signals | Targets‘

Event ID
Modification Number
Priority

Market Cortext
Created Date/Time

Event Status

Test Fuent

Request XML

<%l version="1 0" encoding="utf-8"?>

<oadrPayload

xmins xsi="http /Awww.w3.0rg/2001/XMLSchema-

instance”

xmins xed ="http. //www.w3.0rg/2001/XMLSchema"
xmins="http://openadr.org/oadr-2 0b/2012/07">

<oadrSignedObject>

<oadrPoll d3p :schemaVersion="2 0b"

xmins:d3p1="http://docs oasis-
open org/ns/energyinterop/201110">

<d3p1:venlD>Hdceddecf25cechect2</d3pT venlD>

</oadrPoll»
</oadrSignedObject >
</oadrPayload>

2. Log/communication history
~  <%ml version="1.0" encoding="utf-8"?>

<padrPayload

madnstance”

2.00/2012/07">

<d3p1 responseCode>200</d3p 1 responseCod
ex

<d3p1 response Description>0K</d3p 1 respons

~  eDescription>

samins xsi="http://www.w3.0rg/2001/XMLSche

wming xsd="hitp //www.w3.0rg/2001/XMLSche
ma" xmins="http://openadr.org/oadr-

<oadrSignedObject =
<padrResponse d3p1:schemaVersion="2.0b"
«mins:d3p1="http://docs oasis-
open.org/ns/energyinterop/201110">
<d3p1eiResponse>

Idle | 200: OK || Server time: 12/6/201311:31:46 AM | Version: 0.0.5.0|| VEN IS Registered | 4. Status

3. 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
messages to display in
the request and reply
XML areas.

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.
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C++ End-Node Library

* Released in December 2014

* |mplements components of an OpenADR 2.0b pull VEN
* Intended for embedded applications

= Generates compliant messages for all four 2.0b services

= Manages HTTP/s connection with cURL and OpenSSL
libraries

= Can be used to create a compliant VEN*

*Note: Use of EPRI’s Alliance-certified software to create a new application
does not confer certification on the resulting application. All applications are
individually certified by the OpenADR Alliance.
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Austin Energy’s Load Coop Program Overview

= Voluntary program between AE and qualifying
C&l customers who can reduce load at peak
demand times

= Customers receive 1-hour notice to reduce their load
3-hour time period
Most events last 2 hours (generally 4-6 PM time frame).
= Customers receive $1.45 per kWh curtailed

= Requires 15-minute IDR meters via AMI/AMR systems to collect
meter data

» AE IDR data uploaded daily to Schneider’s Energy Profiler On-line
(EPQO)

» EPQO used for event notification and settlement
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VTN High-Availability Architecture

public internet

b

VENSs, API
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Typical Configuration

OpenADR 2.0b VTN

AT5e ethernet:

DSL, Cable, LAN

Public
Internet

LAN

Customer OpenADR 2.0b VEN

B

i

High Availability WAN

Customer Router w/auto failover

cellular

12-24VDC wifi

Market Context Outputs ()
|RS232/485,
WO DBUS)

wiFi  Cellular

Revenue metering

Opt-In

Ll
| [
[
| L
Ll
| DI - Digital Inputs : : :
| [ 120VAC/
| : : : 12-24VDC
| ol
= Market Context 1 (DO1) P—
Customer [
L Power Suppl
System A —arket context 2 fDD2|——| I PRY
|

M- —Market Contaxt 3 [DO3)— — —
DO - Digital Gutputs

VEN GUI
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EV Charging Transformer Overload Mitigation

« Two-year project to ensure
that transformers do not Niagara Tech

overload as aresult of EV ~ On‘The-Jake -
kil Mahindra

charging
« Sponsored by the Ontario
Ministry of Energy

« Analyzes the effects of EV
charging on transformers

 Real-time transformer
monitoring and analytics

« Automatic management of
charging between vehicles
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Intelligent Electric Vehicle Charging System

IEVCS — High Level Architecture

Mahindra
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What’s New?

* Much-Improved VEN C++ Library
— Bug Fixes
— Complete set of signal types

= VTN

— New Features
= Many Ul enhancements
— Simplified
— Hides OpenADR terminology
— Allows utility-specific terminology
= Non-admin account features added
» Time zone added to users, VENSs, and events
= Status pages
= Search
= | ocation Targeting
— Major bug fixes
= Android VEN

© 2015 Electric Power Research Institute, Inc. All rights reserved.
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Location Targeting

= OpenADR targets don’t have a notion of hierarchy
— They are arbitrary groups of VENs

= Solution: create a Location object that maps to an OpenADR
target, and has a parent Location object

— Allows arbitrary hierarchy of Locations

= Built on OpenADR Targeting I

= Location types
— Circuit (Substation)
— Feeder o
— Section e —
— Distribution Transformer e —
— Customer (Service Delivery Point) j

Loac (A1)

— Load (Physical Location of UCM)
» Hierarchy of Locations
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Mobile Application Client for OpenADR (MACO)

» Research Project

— Proof of concept development
work

— No intention for public release

— Tested on PC (Android
emulator), Android phone
(Motorola Moto G), and
Samsung tablet

= Simple polling VEN

= Supports only one event at a
time

» Provides event notification

and alerts, but takes no other
actions

© 2015 Electric Power Research Institute, Inc. All rights reserved.
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Together...Shaping the Future of Electricity

Walt Johnson
hwjohnson@epri.com
(650) 855-2013
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