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Agenda

10:00 am
10:05 am
10:15 am
10:30 pm
11:30 pm
1:00 pm

2:30 pm

3:00 pm
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Introduction to Workshop
Mark Rawson, CEC

Demand Response Business Network (DRBizNet) Project
Gaymond Yee, DR ETD Project Manager

The Need for DR in California
Jim Mclintosh, Director of Grid Operations, CAISO

Description of DRBizNet and Field Simulation Set up
Ali Vojdani, DRBizNet Project Manager, UISOL

Lunch Break
(Not provided by the Workshop)

Field Simulation of DRBizNet
Live Demonstration by Nine (9) Stakeholders

Panel Session: Lessons Learned from Filed Simulation
Panelists: CAISO, PG&E, SCE, SDG&E, Infotility, UISOL

Adjourn
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Demand Response Business Network Project
(DRBizNet)

Funded by the Demand Response (DR) Enabling Technologies
Development Project

Public Interest Energy Research (PIER) Program of the California Energy
Commission (CEC)

Managed and Administered by the California Institute for Energy and
Environment (CIEE)

Part of the Office of the President, University of California (UCOP)
Guided by CAISO, PG&E, SCE, SDG&E and Industry Advisors

Multidisciplinary Collaborate Team
UISOL (Prime Contractor)

Dynamic Networks

Menlo Energy Economics

Michigan Group
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Project Mission

Design and
demonstrate an
Integrated
infrastructure for
DR that can
reduce costs by
factor of 10 and
Increase speed DRBizNet
and functionality
by factor of 10
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Director of Grid Operation
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Challenges

We are behind where we need to be
Demand is outpacing supply

It is costly to develop new generation resources and
associated transmission requirements

The ISO needs more quick start generation, more
Interruptible loads, and more demand response

Peak Loads

DR only required for a small percentage of the time, at or near the
peak system load

Large percentage of peaks are due to commercial and residential
AC loads

During California Energy Crisis, small controlled reduction of load
could have avoided rolling blackouts

DR is an excellent tool for grid operators when faced with system
challenges, more is needed
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CAISO Load Curve July 24, 2006
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Current Landscape

Significant research show DR programs support grid
reliability
CAISO Participating Load Program allows Market Participants to
bid non-spin in the Ancillary Service Market
Work is on going to change the WECC requirements to allow
load to be considered spin and possibly regulation
CAISO experience with interruptible programs, pump
load and DR Programs is positive, “they work”

California needs a “safety net” due to the number of
large generation and transmission contingencies, DR
provides a portion of the “safety net”

More focus on coordinated statewide programs is
essential
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New Customer Challenges

Research identifies customer barriers
Too many programs
Too complicated
Pricing not correct
Technology too expensive

Experience shows success when the customer is
provided with

Information about the program

A simple method to join a program

Advanced notice of when a curtailment will occur
The ability to gauge performance
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Workshop Objectives

Present proof-of-concept (POC) of
as a DR enabling

technology to efficiently execute DR
processes such as:

Create new DR programs

Update existing DR programs

Register for DR

Enroll in DR programs

Process DR applications

Query how much DR is available

Invoke DR programs

Notify DR participants

Automatically respond to DR requests

Utilities
N\

D—I:F7|:|
F
SJapinoid
ERITVELS

slawolsn)

Motivate the need for a DR process
framework for optimizing DR (@@

processes and demonstrate  |feemmesm
supporting technologies

To make good food, you need good cooks (people), good recipes (process), and good kitchens (technology).
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Example of a DR Process

DR Enrollment
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DRBIzNet Field Simulation
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The Current California DR Landscape
An Analogy

No unifying
architecture
Manual DR
processes that
are inefficient,
slow, and error
prone

Inflexible to
change &
evolve

Difficult to
leverage
Investments/
reuse

Costly for
everyone

Cannot support
growth

UISOL
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DRBlZNet: A distributed business network (“eCommunity”) designed to facilitate
communications and business transactions among a large number of DR stakeholders

Efficient management
of DR processes

Unified & open
architecture

Plug and play services
Highly automated/Fast

Secure
Communications

Full audit trail/ Visibility

Enables DR process
excellence

Flexible/Easy to
change

Scalable to residential
customers

Protects investments

Lowers costs/Benefits
all stakeholders

Energy
Customer

e-Community

DR Collaboration |
Exchange (DRX)
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Field Simulation SW

UISOL/ DRBizNet

UISOL

DRBizNet
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DR Collaboration Exchange (DRX)

DR
DR Services I Registry InfOrmatlon
i Model

DR
Collaboration
DR
Participants Exchan ge

DR Web Services

DR Process
Definition
{1
-“- 1
N
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Intelligent Agent (1A)

| Signals from DRX _ | Local actions Local devices
Internef‘ Intelligent | or systems
Response and Verification Agent P ———— (e.a.VAA%AM’
= Measurements | )
Configuration DR Location
Parameters,
Private key,
State

Intelligent Agents: Programs used extensively on the Internet that automate
repetitive tasks, such as retrieving and delivering information

Key to any specific IA implementation is the support of DRBizNet messages
and related security mechanisms

Local DR resources (e.g. HVAC, pumps, ...) can be integrated using DLLSs,
Modbus TCP, OPC or other interface mechanisms as appropriate

UISOL has implemented a PC-based Reference IA that integrates with
ADAM-6000 distributed I/0O modules using Modbus TCP protocol

|A interface and logic could be integrated within low cost devices

o 0 o
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A Integration

' irewall
PC w/
Intelligent Agent
DRX
LAN 0)
Relay Q

ADAM-6060 ADAM-FOM
m— Pulse Count

DR Resource
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Security

|A can be configured for

Fattern

DRH-IA Communications

W

listening or polling

communication patterns Rty [

|A authenticates requests U e D! | [remests
by reconfirming with DRX | | i e
DRX authenticates IA R il - : R
using PKI ; 2 Request . 7

IA to DRX communications o == q I B
use SSL encryptlon |: . F: 4 Connectwvia 35L _ - DRX certificste
Messages from IA are Resut o 5 0uResponse

signed using XML ; mm 6: X00RespareReply (OKERROR) || — i sondrespone
Signatures ) = R e -
DRX logs signed j | feriocrcve
messages (transactions) ke Lok '

from 1As with current H ! il I

public key, providing non- e T (e oaner

repudiation | |pesmonee s s
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Interface Standards

Web Services

CIM

IEC 61968-1

IEC 61968-9 (draft)
XML Signature
SSL/TLS




Example: Market Signal from ISO
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Food Mart

Example: Federation of Market Signal
1]

onvenience store
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Example: Notifications to Contacts

Food Mart
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Example: Retry Processing

Food Mart
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Example: Retry Processing
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Example: Delivery Action
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DRBizNet

Demand Response Business Network

DRBizNet is a distributed business network
(“eCommunity”) designed to facilitate

. . . . TO-BE STATE
communications and business transactions

Efficient, error-free, fast,

among a large number of DR stakeholders flexible, and scalable.
BUSINESS PROCESS INTELLIGENT STANDARDS-BASED
MANAGEMENT AGENTS SOA
........................ e g S —
Efficient DR Processes Automation Effective Collaboration

PROJECT MISSION

Design and demonstrate integrated

infrastructure for DR that can reduce
costs by factor of 10 and increase

speed and functionality

by factor of 10
e §SAVVIOT
UISOL ZESe]
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DRBIizNet Implementation Roadmap

LLIE LI

LT 2007

Q1| Q2| a3 |a4|a1|a2| a3

Q4|01 Q2|03 | o4 0 (a2|a3| a4 ol (02|03

The August 11, 2006 Workshop marks the )
completion of Proof-of-Concept Phase.

The milestone is arrived at approximately

four months ahead of schedule. -

UISOL | [ZEee] > A VIO e
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Supporting DRBIzNet

DRBizNet Committees

Support Services

Steering Committee

Direction, goals, and priorities

Sponsoring/Advocating DRBizNet Build Out

DRBizNet ) DRBizNet User Group Formation and Operation
Management Committee T .
Organizational Policies and Procedures
5
2 :
= Membership
:'é Communication, Marketing, and Promotion
(.8) Marketing Committee DRBizNet User Website
Newsletter

List of Compliant Products

Technical Maintenance of DRBizNet Architecture, Information

Steering
commitee Model, Message Definitions, Services Design
‘ Technical Publications
Management .
Committee DRBizNet Helpdesk

Marketing
Committee

1

Technical
Committee

Technical Committee

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

UISOL) ZIES] A V10 e
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Enabling DR Process Excellence

Improving DR
performance by
defining,
standardizing,
managing,
measuring, and
continuously
improving DR
business
processes

Dynamic Networks
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Motivation

Are your DR business processes: | o
Easy to Execute/Efficient? I ~—1,, 2
Consistent/Repeatable? «; T —o— [
Well Documented/Auditable? | o < o —
Compliant with Tariff Rules/Regulations? & = Q- s Lo
Instrumented to Easily =

Monitor/Measure/Manage?
Easy to Learn?

Lpstctiarg

.. [
e

Easy to Change/Improve/Optimize? js B
Seamlessly Integrate with Your other e ,l.J_

Processes/Systems (e.g., CIS, ERP)?

UISOL) AL




The Need for a DSM Process Framework
www.DRBIzNet.orq

DSM Process Framework

y I I
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Modeling & Flexibility
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Simulation
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What-If Scenario Analysis

C

| E

_al Scenaric Comparison for ParticipationApproval
_i_. Create Charts
C5 Activity Time and Gost
6|
] Activity ReviewFarticipationApplhication
k| Scenario 1 50 1075.4833 1175.3833 23.5075 525,057.50 $501.15
10 Scenario 2 ] 352.4333 A55.75 9.115 525,911.68 $518.23
11
12 Activity Technicalapprowal
13 |
14 Scenario 1 2% a =11 2 §9.750.00 £320.00
1ffr ] Scenario 2 25 357.8333 407.85333 16.3133 £0.00 £0.00
15 |
17 | Activily ActivateParticipationEntry
1_9_ Scenario 1 12 0 o [&] £0.00 £0.00
20 Scenario 2 17 0 0 1] $0.00 $0.00
21
L2 Activity DeletaFarticipatiocnEntry
R ' - ; :
2 Scenario 1 33 0 o a £0.00 £0.00
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26|
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28 | . i L :
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33 i - ( 1 L
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35 | Scenario 2 ig 0 0.3167 0D.0167 =0.00 £0.00
36
ar | Activiby Getkeys
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40 Scenario 2 g O D o £0.00 £0.00
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Pre-Defined Business Rules
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Configuring Custom Business Rules

Ei| New Rule

Rule Header | Rule Body |
Available Events r Rule Activation

Event Map For | Ewents used to activate this rule:
Fitter by Attributes |0 |
EEVT_EE -loadLocationinto  Workstep Completed i |

EY'T_9 -ReviewParlicipgtionApplication  wWarkstep Adtive

fE'v'T_1 0 -RevievwParicipationApplication:: Workitem Created | l_b—b_l
[EVT_11 -ReviewParticipstionspplication:: Workitem Assigned | Conditions Tar activating this rube:
[E4T_12 -ReviewParticipationApplication: Workiem Avallable

[E%'T_13 -ReviewParticipationapplication:: Workitem Completed
EYT_14 -Approved Warkstep Activated

EEVT_15 “Approved  Workstep Completed

éE"-.r"T_1 G -0r 2 Workstep Activated

EYT_AT -Cr 2 Workstep Completed

?EVT_18 =DaleteParticipationEntry  YWorkstep Activated

IEWT 148 _MeleteParticinstinnFotee 8inrkstan Comnletand 21|
Actions
Edit &ction w | action |Discard v |

Schedule Evert
Unzcheduls Event
Infopad Access
Dizcard Index Entry
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Measuring DR Processes

DR Process Metrics Dashboard

r..f';_.‘ Home |i| Manageme r't] [ % Adminisbratiun]

i support 7 Help | About X Logout

-3 =1 ¥
_'__)_"jJ.J,L Owvarview - Dashboard Reports= Instance Manager =

Balanced Scorecard- Infopads welcome ebms Jun 01, 2006

Management : Dashboard

Application:

All

»| | Go

Global view

Application Priorilies

Application Status

@ CRITICAL=0 @ HIGH=0 @MEDIUM=0 < LOW=10

REMOVED =0

) |". {ACTIVE = 0 0%)
|
]
|
SUSFENDEG =0 COMPLETED =2
0% 100%)

[G ACTWE=0D & COMPLETED = 2 @ REMOVED =0 O SUSPENDED = I:I|

Average Duration

Infopad Count

——
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Complete Visibility & Auditability of DR Processes

R g

. \ ;:“1 Home ﬁmana;cmcrﬁt”& -ﬂ-dmlnis‘tmtlun] @Suppnrt T Help | About » Logout
o e it kil b

Jﬁjjj COverview=  Dashboard AReports= | Instance Manager=  Balanced Scorecard»  Infopads Welcome ebms Jun 01, 2006

Hanagement : Reports [Time Analysis)

Analysis for: |Performer »

" Application: | Participationapproval (v Analysis Time: | Completion Time ¥ -
Date: | This Year | From: '01/01/2006 12:2748M |ﬂ To: |06/017/2006 12:27AM ‘fj Go
4.
Task Completion Time for ParticipationApproval Performers
ajdani
ReviewParticipationApplication
PaE:i_Dant-ﬂ-DDm-;al.;a}'-’u _4,-1;;5:'3—4_-&; _4_ l_El_ﬂ:JE- 9:49 .f-.r-1_ im 373
Minimum Performer Completion Time im 37s
Maximum Performer Completion Time 1m 37s
Average Performer Completion Time 1im 275
Std Deviation Performer Completion Time 0s
uhdanpaa
Technicalapproval
FarticipantApproval #6874 4/19/086 9:49 AM 4/159/06 9:50 AM 273
Minimum Performer Completion Time 37s
Maximum Performer Completion Time 275
Miansman Nasfasmns Cannbatlan T ave: M
£ » =
. 2

Report Format: | HTML + Email..
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DR Process Repository
Check in

e £l [Z] ParticipationAper... [3*1 Participationappr... &l *configureAgent.awt f&l *contacts.awt =1 PartcpationAppr... i@l -

| Standard | sdapters || Wek Apps | Moles |

< O ()@ ) () [ @) () <> T € <% % O

LoadDetail= losdlocationlnto

Repostory Info;

Location: bt AUIES 0L ST a4 rshmlaxls
Uzer Mame: | ebins

Passyword: | T7==

PAoce! IhTo:

Model hame: | ParlicipationApprowval

model Description:

[Participation Approwval process flow for California [
lemand Response Business Network (DREizNet) |

[+] chieck in simulstion resuts

S

¢ [ Subrait ] [ Cloze J —_— —_—
-:Cr_éél;materﬁucdrij.-—»‘ =5 B AcsocisteTosger] - =i =g

e CetHeys - — Saveheter avereasurament

.

*.. S e T e st

UISOL ) [JHESS] $AY.V.LO 1 prymsms

A
W
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Searching for Best Practices

Process Repository Browser

Repository Info 0 1 Models)
¢ R ParlicipationApproval
Lacation: ||'|1tn SIS QL 8IS shmraxls L ebms - 06012006
User Name.  |ebms
Fassword: |‘"“"'
cuery
= General b
FProcess Model Mame |F'E|rtil:ipatinnﬂ|pprr.wal ILI
Process Wodel Version |10 (=]
Process Template Mame | [~]
Authar | (=] =
" Audit Trail & Summary | Diiagram | Simulation | Atributes | AHachments |
Calegory | |E| & : ! : B
Group | El Participation&pproval (ParticipationApproval)
Manager | =1 Process Name Participationapproyal
Last Madified | - Lakbel ParticipationApproval
[+ wyarkstep hWanager ebms
¥ Crestion History Gainnony
: P 5 Version mY
[# Check-in History VErSIOn raCesa:verskin: Nax
e tocdel Yersion 1.0
[+ Save History
: Author Hannu Huhdanpaa
I+ Deployment History L8
Zroup
* Simulation
S .:l Disration & HOurs
L Afribules | paly 1T :
Created Friday, Cctober 14, 2003 12:07:03 &AM EDT
[+ Exact match only
. o Last Moditied Thursday, June 1, 2006 1274538 AM EOT
[l Case sensilive search
Description
|I Find | Reset
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DSM Conductor

A Knowledgebase for Accelerating Utility Business Integration

Testing Strategy

Test Plans

Test Script Templates
Defect Tracking Templates
Test Metrics

Test Reports

Process Simulation Tools
Adapters

Rapid Prototyping Tools
Reusable Components
Checklists

Checklists
Yo Ul _gxecute st
. Migration Plans e ////_, . \\\
. Contingency Plans & - - N \
. Checklists ¢ . B \
/ | 4 a
ploy | "
. ITIL Processes R cecioris
. Policies , 3 _/ ’
. Procedures | T e
v
. Roles & Responsibilities \Q\ba ’ ’ o
. Service Level Agreements __dlV -
. Metrics Initiate | Close
| Manage
Elmmml scqn| Time | Cost Inmm| People ] | mn|
. Change Management Plan
. St[a.tement of Urgency PMO Procedures
°  Vision Statements Project Charters & Scope Statements
. Cor_nmumcaﬂons Plan Roadmaps
* Training Plan Project WBS & Schedules
* ARQ Matrices Resource Requirements/Organization
* Policy Manugls ] Implementation Cost Estimation
* Implementation Qu!des Case Studies & Selling Papers
Job Rples/ Descriptions Risk Assessment Templates
Job Aids Templates Communications Plan

Ul

Uy hnfegration Solutions, Ine.

Presentations
Best Practice Papers
Checklists

Estimation tools
Vendor Selection Tools
Checklists

SOA

Design Templates
Information Model

Database Designs

Portal Views

Vocabulary Translation Maps
Sizing Templates

Best Practice References
Checklists

Standard Glossary
Prioritization Templates
Use Case Library
Process Repository
Process Maps
Metrics/KPI
Requirements Templates
Best Practice References
Checklists

Assessment Templates
Benchmarking Tools

Best Practices References
Checklists

Proprietary




DRBIzNet Benefits

10x10 Improvements in DR Performance

Efficient building blocks for an open and efficient DR e-Community
Real-time communication and visibility
Complete documentation/audit trail for all transactions

Comprehensive platform for efficient and consistent end-to-end DR process
management/collaboration

Electronic workflow mgt with powerful features (e.g., portal inboxes, deadline monitoring, escalation,
substitution, e-mail notifications)

Drastically reduces manual steps and errors
Reduces need for training of process actors

DR process optimization tools

DR process repository, DR process metrics/management dashboards, process simulation & forecasting,
process bottleneck detection, what if analysis)

Eliminates need for multiple systems for managing different DR programs
Easy DR program creation

Easy interface with other corporate systems through standard adaptors
Easy, standards-based, interface with external parties

Secure communications with DR resources

Option for automating customer response through Intelligent Agents

Dramatically reduces cost of making process changes through graphical process editors, integrated
business rules engine, and rapid prototyping tools.

Reduced O&M cost by replacing coding with configuration & empowerment of business users
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As-Is State

Completely manual process

Person to person hand off as tasks are
completed.

Users check other data stores to needed
Information.

Users must enter status into a computer
system as tasks are completed.

Insufficient reporting systems.
Process changes are difficult to implement.



To Be State

Workflow engine coordinates tasks for both
manual and automated tasks.

Workflow engine enters status for automated
tasks.

Users enter status updates for only manual
tasks.

Task reports are an inherent component of the
workflow engine.

Process changes are easy to implement using a
graphical user interface.
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Lessons Learned & Recommendations

An existing manual process may not be
optimized for automation.

Some computer systems do not support
automation.

This functionality should be highly considered when
developing and purchasing software.

The transition to full automation will be
performed In phases.

Initially seek 100 percent automation but continue
with manual processes when determined necessary.

Phase 1 should automate the “happy path” if possible.
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As-Is State

Access to Load Reduction Programs

Beneficial, however CAISO flying blind
Contact I10Us Daye-of for “available” demand response
No visibility to load enrolled in such programs

Key info: resource availability & response time
Planning for emergencies and system contingencies
Weave different response times into system operations
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As-Is State

Triggering Load Reduction Programs

Physical call made at stage 2 emergency
For invocation or cancellation

No visibility by CAISO to response
Follow-up reporting occurs the day after

Response not as localized as may be necessary to
resolve transmission emergency

Advantages of DRBizNet approach:
Targeted response

Automated process
Timely invocation
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To Be State

Economic & Reliability Based DR Programs

Integrated into CAISO markets & operations
Day-Ahead and/or Day-of participation
Price responsive

Simple, understandable & beneficial to participant
Minimal hassle and imposition

Reliability Tool for Grid Operators
Transparent, dependable, verifiable
Avalilable when & where needed
Automated dispatch process

Provides imbalance energy, operating reserves and
regulation
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Lessons Learned & Recommendations

Bottom line...we need:

More demand response
Greater participation from diverse load types

Additional reliability tool for grid operators that is woven into existing
market structures

Simple & straightforward interfaces/programs

DR backbone with simple interconnect

Break down barrier linking customer response to the utility/grid
operator

Further innovation & acceptance

Minimal imposition on participant

Aggregated DR easily tied into DR infrastructure
Addressable- know where DR is coming from
Responsive products- available in 10- 20 minutes or less
Accepted as operating reserve- both spin & non-spin
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As-Is State

DR Program Triggers

CA 1SO naotification (stage 1, 2, 3 or emergency) or
SDG&E grid ops notification

DR Program Implementation

Customer Notification
Pager, e-mail, telephone, etc.

Customer action
Automated load sheds or
Manual load shed
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To Be State

Communication with end load or facility’'s EMCS
Little/no customer action required
Instantaneous DR

Easier DR program Implementation
Increased efficiency in DR management
More reliable DR

Enables implementation flexibility (by load, zone,
service area, etc.)
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As-Is State (as Infotility sees It)

Infotility functionality is implemented by
software agents

Infotility agents communicate via agent-
specific protocol (JADE, FIPA)

Creates a cozy environment, but difficult
for outsiders to interact
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To Be State

UISOL | [HESel > 2V O e

Outside agents (I.e., non-Infotility) interact
seamlessly with Infotility agents

Point of contact Is the web service

Web service framework (Tomcat)
mediates between Infotility agents and
non-Infotility

On each side, agents can be happy In
their own little worlds

Dynamic Networks



Lessons Learned & Recommendations

Fairly burdensome to translate between agent
systems; need Infotility = non-Infotility
mapping and vice versa

Furthermore, a separate mapping or interface
IS needed for each pair of interacting systems

What to do?

Same agent system everywhere (impractical, not
recommended)

“Widely accepted integration standards”
(recommended, but needs to emerge)
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As-|s State at SCE

SCE Large Customer DR Portfolio (reported
as of July 1, 2006).

586.6 MW I-6

/8.1 MW BIP (I-6 block)
1.7 MW CPP

14.8 MW DBP

(the above numbers are based on actual performance)
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As-|s State at SCE

-6 and BIP programs are dispatched
when ISO calls for firm load reduction,
usually during Stage 2 emergencies.

Last one called was July 24, 2006

DBP is dispatched a day-ahead when ISO
forecasted load for CA Is greater than
43,000 MW or when an ISO Alert is called.

CPP program is triggered on LA temp
forecast and ISO alerts

AVVIO?
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Potential Future State

DRBIzNet can be used to enable DR day-
ahead customers if CA day-ahead
forecasted load Is provided.

DRBIizNet can be used to enhance
customer notification of Base Interruptible
Program event start/end times.

Faster notifications would enable great
demand response from customers
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Lessons Learned & Recommendations E “

Manual processes for notifications have too
many “off-ramp” failure loops to ensure high
reliability

Automation of DR program notifications can be
accomplished using DRBIzNet.

DRBIizNet enhances ISO — |OU - customer
communications when load drop Is requested.

Intelligent agents can enable more DR that is
dependable and consistent






