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Summary

California is investing in IT infrastructure for DR programs.
We are building these DR programs without a unifying architecture.

We can protect our investments and get more DR by designing a suitable DR IT
architecture--the sooner the better.

To create a rich and dynamic marketplace for DR that can ultimately reach the
11,000,000 California residential customers, we need three cornerstones:
Automation of DR business processes
Distributed intelligence
Standardization

The DRBizNet Architecture envisioned, designed, and demonstrated in this
project lays a solid foundation for these three cornerstones.

The California DR stakeholders could build DRBizNet in a distributed manner in
the next five years if their work is coordinate through a self-funding User Group.

DRBizNet can result in 10x10 benefits—10 times DR at 1/10t of investment.

The critical next step is to create champions for DRBizNet through a field
demonstration aimed at communicating the architecture and proving feasibility.
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The As-Is State

Sample DR Programs
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The California DR Landscape
An Analogy

No unifying
architecture
Inflexible to

change &
Evolve

Difficult to
leverage
Investments/
reuse

Costly for
everyone

Cannot support
growth
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DRBizNet: Demand Response Business Network

A Highly Automated and Flexible Network of Collaborative DR Applications and Intelligent
Agents Enabling Efficient DR for over 11,000,000 California DR Stakeholders

Unified &
open
architecture
Plug and

play -
services Aggregator

Flexible to
change Maeray

Customer
Protects
Investments

Lowers cost
for all

Scales to =
residential - o )
customers Collaboratin M
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DRBIizNet High-Level Requirements

Scalable to ultimately support residential class
Flexibility

Easily create new DR program or change an existing program

Efficient coordination of DR services

Automate business processes & workflow in DR value chain

Efficient real-time communications
Speed of operation

Reliability

Security

Cost minimization

Open Standards
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Data Integration, Business Process
Integration, and Collaboration

Collaboration

(e.g.,
Customer Registration Utility

Process)

Data Integration
(e.g., Customer
Information

Business
Process
Integration
(e.g., Demand
Bid
Processing)
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Business Process Management/Workflow (BPM/WF)
Model, automate and manage business processes
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Efficient Business Collaboration Using BPM/WF

L
Application |o— Agent
(Requestor)
A
9 \ Task Lists/Inbox
BPM/WR Agent
En = .
§ ‘ﬁ“e& — (Responsible)
[ocess
Application .,m??\_\\‘\.__au[;?ngog;es
B mﬁm'm””g Notifications
.~ Control _
Agent
(Approval)

Other Agents
(Substitution/

Application
Y
Escalation)
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Workflow Tasks
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Customer Utility

1. Customer registers S\
and provides 3 3. Customer and
description of service area are

service location ' verified

2. Request customer
and service area
verification

| 47
L:, Aggregator
4. Customer is
registered
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Example: Meter Installation

3. Smart Meter is
operational

Customer Utility

5. Customer is

informed \Q

of service actiyation

R‘(‘;- (i:sl{[?;?irc?r?ris 2. Smart Meter is
g configured
complete

Mi’% Aggregator

1. Smart Meter is
installed
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Example: Bid Processing

Customer

1. Customer provides
price curves for
Demand Response

4. Aggregated offer
is approved by
operator

Mi’% Aggregator

2. Customer curves

3. Customer price

are validated and Curves are

become final
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Example: Dispatch

Customer Utility

5. Smart Meter
reduces
consumption

4. Commands
are issued to
customer Smart Meter

Mi’% Aggregator

3. Requirement is
de-aggregated into
individual customer

components

1. Instruction
is issued
against offer
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Example: Settlement

Customer Utility

6. Customer
receives
payment

5. Customer 1. Payment

mftl)Jrrr(]jgttl:dn is 2. Payment is is |ss(ljj_ed
P validated accc:(r) Ing

instruction

) 4
k,@ Aggregator

3. Payment is
de-aggregated into
individual customer
components

4. Payments to
customers
are consolidated
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Foundation of DRBi1zNet Architecture

DRBiIzNet Architecture

A S,iwiﬁ? Oriented Integration
rchitecture
Designed Specifically : il Open Standards
For DR Value Network Intelligent Agents (e.g., CIM,
To Integrate and to Enable SOAP,
Automate Automation, Web Services,
DR Business Uniformity, and XML)
Processes Extreme Flexibility

\ Dynamic SAVVION
O) NeXaNT Brwiie SAESR]YI | 1BCO

o I



DR Collaboration Exchange (DRX)

Service Providers

bR - DR 2 .
Registry |Informatiaon =
"‘Model ._

i R

Collaboration
DR
Participants | ) sm— [ﬁ\ EXChange

DR Web Services

d
W
\

e - DR Process

Definition

G4
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“Configuring” a DR Program

) TIBCO Designer - DRBizNet*
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Intelligent Agent

Is configured with rules for
specific program(s)

Has a defined parameter \
set used by rules, which &
reflect customer " nteligent Agent
configuration, program,
thresholds and bid
parameters

Responds to configuration
changes, bid requests,
acceptance of bids, RTP
changes and schedules

Interacts with DRX through
Internet In real-time

Web Services
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Intelligent
( MEtEr Agent R

DR Collaboration

Exchange
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DRBI1zNet Message Structure

Defined in XML

SChema “Verb
Generalization of IEC .

61968 message _IE
structure (fully - Revision |
compatible with IEC T
61968) A
Uses nouns and verb [Message G-~ LI
to define payload ~
Wl” Support a Variety —Lmsg:l]atanrea [%]—(—-H—:EI—F[Im:ument

of programs, including
those not yet defined

Document payload
could be encrypted
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Message payloads are

document types
defined by the DR
Registry

Program types identify

a sequencing of
documents

Structure of each
document type defined
using XML Schema

V] o] BRO Nexant

Document Payloads

Document Tvpes

1D Name Description

1 |DemandBidEequest Demand bad request

2 |\DemandBidEesponse Demand bid reponse (bid)
% |EealTunePriceSignal Eeal time price signal

4 |LoadControl>ignal Load control signal

5 |DemandEeductionEequest  Demand reduction request
6 |DemandEeductonEesponse Demand reduction response
7 |[ConfiqurationE equest Configuration recuest

b |ConfigurationEesponse Configuration response

9 DemandBidAcceptance Demand bid acceptance

10 | DelveryActionConfirmation | Deltvery action confirmation
11 |StatusCheckEequest status check recuest

12 |StatusCheckEesponse wtatus check response
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Summary of DRBIzNet Innovations

Configurable rules by program, managed centrally and
executed locally

Intelligent Agent used to make local decisions
Ability to support multiple programs

Interfaces and messages defined using XML Schema and
WSDL in a manner which avoids the need for redeployment
of agent software in the event new programs are defined

Messages are published using SOAP to virtual subscribers
DRBIizNet Registry can be federated

Variety of transports can be used, including SOAP/HTTP
and SMTP

Message transformations can be defined as needed to
meet the needs of participants
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Demand Response Business Network j ==
(DRBizNet) 'nfvgaetllon

_":_:'__" e — R\ 8 CoIIaboratlon

= - = z " Exchange
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Market Monitor W \

= eee—=-DR Process
Definition

-“— —1
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DRBizNet

DR Common Information Model, DR Message Bus, DR Service Bus & DR Portal

Com_maim DmeCone = D

DR Cannector DR Web Service
) A— —Y—— || \
y 4 E’ N\ 4 [ ]
J J o (—— B
o Service Providers DR Intelligent Agent |
Utilities K (e.g., DR Aggregators KK
I K Billing Agents, Metering Agents) K CUStomerS
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DRBIzNet Prototype Software

Use Cases Demonstrated on April 20, 2005
Program Registration
Customer Registration

_oad Control Program

Real-time Pricing Program

Demand Reduction Program

Demand Bid Program
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Building and Supporting DRBizNet

DRBizNet

Coordination

Steering
Committee

|

Management
Committee

DRBizNet Committees

Support Services

Steering Committee

Direction, goals, and priorities

Sponsoring/Advocating DRBizNet Build Out

Management Committee

DRBizNet User Group Formation and Operation

Organizational Policies and Procedures

Marketing Committee

Membership

Communication, Marketing, and Promotion

DRBizNet User Website

Newsletter

List of Compliant Products

Marketing Technical
Committee Committee

Technical Committee

Technical Maintenance of DRBizNet Architecture, Information
Model, Message Definitions, Services Design

Technical Publications

DRBizNet Helpdesk

Resolution of Technical Issues

Training Events, Workshops, Conferences

Facilitation of Electronic Forum for Technical Discussions

Integration and Conformance Testing Support

Product Certifications

Statistics/Reporting/Monitoring

Liaison with Standards Organizations
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Phased Implementation

204 LI 2006 2007 2008
Q1|02| 03| 04[01|02| 03|04 01|02|03) 04|01 |02|03]| 04|01 |[Q2|03|04]| 01 [02[A3 |04

POC

Golive
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Concluding Remark
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