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IntelliGrid Program
Information & Communication Technologies (ICT) to Enable.....
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IntelliGrid @sic)- ICT for Distribution
Field Area Network Communication Demonstration

* Reliability and performance characteristics the various technology &ﬂ
options: |

— Private cellular architecture (WiMAX or LTE) "
— Public Safety shared spectrum
AN

— Unlicensed (mesh and point-to-point)

— Lightly licensed (e.g. 3.65 GHz) @
» Business case, financing, and cost/benefit analysis of network é

— “White Spaces”
deployment
» Applications: Field Crews, AMI, DA, CVR, Substation, Restoration

« EPRI services related to the FAN & 7N
— Planning and estimating network deployment /i f\
— New technology assessment i
— Collaborate: Anticipating 6-12 Utilities
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IntelliGrid @esic)- ICT for Distribution
Field Force Data Visualization (Augmented Reality)

* Enterprise Information Sharing
for Smart Distribution Operations

— Tracks and reports on CIM
progress

 Field Force Data Visualization of
Operational Data

— Provide an inexpensive
alternative to mobile workforce
applications by leveraging CIM

* GIS Data Quality Improvement

— Tools for completing and
correcting GIS data critical for
the Smart Grid
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IntelliGrid @e1p) - ICT for End-Use (AMI & DR)
Leads to New DR Standards ANSI/CEA 2045

* NIST assigned to Consumer Electronics
Association (CEA 2045 Standard)

» A standard modular communication
Interface for residential demand response

e One communication module works with
all end devices

* One end device works with all
communication systems

e Customer installable, no truck rolls

 Flexible, evolvable, providing customer
choice
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IntelliGrid @eipy- ICT for End-Use (AMI & DR)

Automated Demand Response & Ancillary Services Demo

Objectives and Scope
» Advance Standards for Demand Response (DR) and
Ancillary Services (Fast DR) thru Utility Demonstrations

o Address Research Questions
— Quality of service, Reliability, Security, Privacy,
Scalability, etc.

Value
* Increase Adoption of Commercialized Products &
Enable Innovation

» Develop Utility Migration Strategy for OpenADR
Implementation

o Coordination: LBNL, NIST, OpenADR Alliance, etc.
o Collaboration: Anticipating 10-20 Utilities

[ Advance Standards for Automated DR & Ancillary Services ]
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Presenter
Presentation Notes
This demonstration project will perform research associated with emerging energy price and product messaging-protocol standards to take advantage of ubiquitous low-cost communication infrastructures that may be able to reliably perform automated Demand Response (DR) and Ancillary Services or fast DR functions. Internationally recognized standards for DR and Ancillary Services are a key enabler for the development of commercially available products that have largely been proprietary over the last 30 years.
Emerging standards development in this area from Lawrence Berkeley National Lab, the Organization for the Advancement of Structured Information Standards (OASIS) and the National Institute of Standards and Technology (NIST) have advanced sufficiently so that demonstrations are feasible and products are beginning to become commercially available, but research questions remain about the level of quality of service, reliability, security, scalability. Other issues include level of measurement and verification required and an understanding of the load characteristics and how it can meet the ancillary services requirements. In support of the research and advancement of this industry effort, EPRI will contribute to open source versions of Open Automated Demand Response (OpenADR) Servers and Clients that can be also be used by members of this project. 


EPRI Cyber Security Program
NESCO/NESCOR Partnership

 EnergySec = National Electric Sector
Indu stry Cybersecurity Organization (NESCO)

Asset Owners

|  EPRI = National Electric Sector
Government Cybersecurity Organization Resource
" (NESCOR)

NERC

Trade Orgs

Vendors
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National Electric Sector Cybersecurity
Organization Resource (NESCOR)

Deliverables for 2011.:
— Smart Energy Profile 1.x Summary and Analysis
— AMI Penetration Test Plans
— Failure Analysis Scenarios and Impacts

2012 Activities:
* Mapping of cyber security standards (i.e. NISTIR 7628)
» Cyber security posture (Failure Scenarios, Metrics etc.)

» Detailed penetration test procedures for WAMPAC systems (Wide Area
Monitoring Protection & Control)

Value:

— Provide tools for utilities to configure, assess, and test the cyber security
of electric systems
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EPRI Smart Grid Demonstration Initiative

Leveraging Today’s Technology to Advance the Industry

* Deploying the Virtual
Power Plant

* Demonstrate Integration
and Interoperability

* Leverage information &
Communication rE Y .
Technologies = F

* Integration of Multiple
Types of Distributed
Energy Resources (DER):

* Distributed Generation
Renewable Generation

* Storage
* Demand Response

* Multiple Levels of Integration - Interoperability
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Presenter
Presentation Notes
The driving focus of EPRI’s five-year smart grid demonstration project is a result of the PRISM analysis and the smart grid demonstration projects are focused on Integration of distributed energy resources. One of the challenges with integration of distributed energy resources is management of those resources. How does a utility integrate tens of thousands or possibly millions of end points in the same manner as conventional generation. One goal is to manage these resources as a “Virtual Power Plant” so they can be managed by the utility system operations group in the same manner as a conventional power plant.
To achieve the goal of a virtual power plant, there are numerous challenges and the EPRI Smart Grid Demonstration project is focused on leveraging existing and emerging technologies and standards to advance the integration and interoperability of distributed energy resources and associated systems. One of the most significant enablers of a smart grid is advancements in communication technologies. This initiative will leverage information and both private and public communication technologies and infrastructures as part of this effort. 

In order to identify challenging smart grid projects that will support our goals, we have several criteria that the smart grid projects must meet. One of the criteria is that a smart grid project must integrate of multiple types of distributed energy resources. When we talking about distributed energy resources, it includes four main areas:
Distributed Generation, Renewable Generation, Storage and Demand Response.

Another key criteria is that the projects must have multiple levels of integration from the customer, distribution system, transmission system, system operator, utility enterprise systems, market operator and so on. By deploying projects with multiple levels of system integration, we are challenged to integrate systems that historically have not been integrated and by doing so lends itself to create additional benefits to the electric power industry and key stakeholders.  


EPRI Smart Grid Demonstration Projects

23 Utilities, 15 Large Scale Demonstrations

Wisconsin Public Service
Exelon (ComEd/PECO)
Ameren

KCP&L

Southwest PowerPool
SMUD

SaltRiver Project
Hawaiian Electric Co
Southern California Edison

PNM Resources

CenterPointEnergy ° oA

Entergy
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~—— Collaborator
Collaborator & Host Site

Hydro-Québec

~ Central Hudson Gas & Electric

Con Edison
FirstEnergy/JCP&L

ESB Networks
Electricité de France
American Electric Power

TEPCO
Resident
Researcher

Duke Energy
Tennessee Valley Authority
Southern Company

Ergon Energy




Cost-Benefit Analysis — Goal, Maximize Learning

Guiding Documents

« Maximize learning from Smart Grid projects by

— Where, how, and why technologies perform as they do

— Promoting transferability of results

e For learning to be maximized.:
— Methodologies must be credible
— Apply Scientific Method
— Results must be verifiable by others

* “Methodological Approach” (ID 1020342)
— Jointly funded by DOE and EPRI

— Provides framework
for estimating benefits & costs

« CBA Guidebook Vol. 1, Measuring Impacts
(ID 1021423)

— Manual for practical application
with step by step instruction

— Guidance for documenting the project &
approach to perform a CBA
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Methodological Approach faor
Estimating the Benefits and Costs
of Smart Grid Demaonstration

EPR2I | mi e

Guidebook for Cost/Benefit Analysis of Smart Grid
Demonstration Projects
Volume 1 Measuring Impacts

2011 TECHNICAL UPDATE




www.smartgrid.epri.com
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Together...Shaping the Future of Electricity

Matt Wakefield
mwakefield@epri.com
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