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Project Objectives

• Define the California Smart Grid

• Describe architectural and technological 
frameworks and principles

• Identify technology and architecture gaps

• Recommend future RD&D activities• Recommend future RD&D activities

Leverage prior work on smart grids to inform 
opportunities to develop RD&D program that 

ill th ti f t id i CA
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will spur the creation of a smart grid in CA



Status

Presentation Series:
February March April May - August
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Smart Grid and 

Presentation Series:

Energy Commission Staff
California ISO Staff

Open Industry Workshop

Deliver Final 
Report and 
Presentatio

Revi
ew 
and 

Frameworks CPUC Staff

California State Senator’s 
Staff

Presentatio
n Publ

ish

• Gather perspectives 
from government 
policy, smart grid 
organizations, and 
industry.

• Present with stakeholder emphasis

• Adjust Smart Grid definition based on 
feedback from presentations

• Present conclusions to California State 

• CEC 
Signature 
Process

• Integrate 
comments

• Summarize Feedback in 
Report

• Synthesize RD&D 
recommendations based 
on literature review,y

• Leverage Intelligrid 
work and industry 
domain experts

• Identify technology and 
hit t l

Senator’s Office
comments 
into report

• Final Edits

• Publication

on literature review, 
stakeholder interviews, 
state policy, and 
workshops.
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architectural gaps



Synthesis of Perspectives

• Currently Active Smart Grid Organizations
• EPRI IntelliGrid Program
• DOE Modern Grid Strategy

• Government• Government
• California Policy
• National PolicyNational Policy

• Electric Power Industry
• Utilities
• End-User Associations
• Independent System Operator
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California Electricity Policy Targets

5© 2007 Electric Power Research Institute, Inc. All rights reserved.

(*): 2007 achievement 1,777 MW emergency DR - 1,106 MW price-triggered DR



Common Smart Grid Characteristics

MODERN GRID
S  T  R  A  T  E  G  Y

– Self-Healing and Adaptive
– Interactive with consumers and 

k t

• Self-heals
• Motivates and includes the 

S  T  R  A  T  E  G  Y

markets
– Optimized to make best use of 

resources and equipment
Predictive rather than reactive to

consumer
• Enables markets
• Optimizes assets and– Predictive rather than reactive, to 

prevent emergencies
– Distributed across geographical 

and organizational boundaries

Optimizes assets and 
operates efficiently

• Provides power quality for 
21st-century needsg

– Integrated, merging monitoring, 
control, protection, maintenance, 
EMS, DMS, marketing, and IT

y
• Accommodates all generation 

and storage options
• Resists attack
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– More Secure from attack • Resists attack



Merging Two Infrastructures

Electrical Infrastructure

“Intelligence” Infrastructure

7© 2007 Electric Power Research Institute, Inc. All rights reserved.



Technology at Different Levels
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Intelligent Use of Information Across 
Traditional Boundaries
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Critical Technology Areas Identified

Architecture and Communications Infrastructure

Grid operation and control

Asset and capital efficiency Customer system

Grid operation and control
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Renewable and DER integration



Example of Importance of Architectural Considerations: 
Advanced Metering Infrastructure Deployment

Advanced Meter with 
Remote Firmware 
U d  d th  

Standards 
Released

Requirements Defined  
for New Smart Grid 
A li tiUpgrade and other 

Functions Developed

(How flexible and 
secure is the underlying 
infrastructure?)

Object Models 
Developed

(interoperability
protocols to be 

Applications

New Algorithms and 
Applications Developed

(AMI adaptable to support infrastructure?) adopted?) 

2008 20102006
IOU 
AMI 

2012 IOU AMI 
Deployed

( p pp
new applications?)

Filings

SDG&E Deployment (1.4M, 900k, $0.6B)

PG&E Deployment (5.1M, 4.2M, $1.7B)

To what extent can careful architecting of the California smart grid enable advanced 
metering infrastructure to flexibly accommodate future standards protocols and

SCE Deployment (5.3M, $1.7B)
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metering infrastructure to flexibly accommodate future standards, protocols, and 
applications that are developed after AMI deployment is well underway?



Conclusions 

• Architecture is key to integrate the different aspects of the smart grid. (If left 
alone, many vendor systems most likely will not be compatible in the future.) , y y y p )

• Smart grid developments will improve renewable energy resource integration, 
and can provide a substantial support to the achievement of state targets 
defined in the 2007 Integrated Energy Policy Report.

• A collaborative effort among all the stakeholders is needed to develop a 
smart grid vision for California.

• Use cases are needed that could then be used to derive a foundation of 
smart grid infrastructure requirements and technology requirements.

• Demonstrations of technologies are also needed to advance the vision.

• Customers can better manage their energy needs, and education is neededCustomers can better manage their energy needs, and education is needed 
to understand application benefits and ways to capture value.

• Customer choice is imperative as needs vary across customer classes and 
customers have diverse preferences.
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Backup Slides

This slide is intentionally blank.
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Critical Technology Areas and Gaps

• Architecture and Communications Infrastructure - to support 
interoperable field equipment, automation, and information exchange for the 
smart grid with standards methods and toolssmart grid with standards, methods, and tools
– Communications security
– Requirements development specific to accommodating distributed 

resources and intermittent renewable resources in grid operations, g p
requirements repository

– Management Infrastructure
– Communications media assessment (standards development 

status appropriateness for applications)status, appropriateness for applications)

• Grid operations and control – to automatically monitor, assess, and 
control the grid to ensure power quality and reliability 

Wid A M S– Wide Area Measurement System
– Substation Automation, Distribution Automation, Managed 

Islanding
– Smart metering for augmenting distribution automation
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Smart metering for augmenting distribution automation



Critical Technology Areas and Gaps (continued)

• Renewable and distributed energy resource integration – to integrate and 
manage new sources of renewable energy and distributed energy resources
– InterconnectionInterconnection
– Storage and power electronics for renewables and distributed generation
– Wind integration in grid and market operations

• Customer system – to enable customer to be active in electricity supply chainy y pp y
– Smart metering, home area network, communicating thermostat, plug-in 

hybrid electric vehicle
– Integration of wholesale/retail electricity products, enabling technologies, 

and different rates structures to develop solutions that better meet p
customer needs

• Asset and capital efficiency – to optimize system planning and improve asset 
throughput
– “Urban planning” tools for power gridUrban planning  tools for power grid
– Condition based monitoring

• Workforce effectiveness – to maximize workforce productivity, effectiveness, and 
safety through application of enabling tools, technologies and training
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– Training, O&M processes



Together…Shaping the Future of Electricity

16© 2007 Electric Power Research Institute, Inc. All rights reserved.


