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Issues & Uncertainties Surround
- © Today’s Energy Infrastructure
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., Unresponsive Demand Leads to
Price Spikes
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Implementing Demand

\\\\\\\\\\\\\\\

— Wholesale rellablllty ISQ

~+ Market-based pricing: retall contracts Wlth
customers | /

I Types of contracts
— Fixed price

— Time of Use (TOU)
e — Critical Peak Pricing (CPP)

- — Real-Time Pricing (R'I;P)
— Fixed bill (DLC) ‘\
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—o Important Pollcy Questions

e What is the pnce elastIC|ty of demand’? -
e “‘Does elast|C|ty vary by contract cI|mate and

~~”customer characteristics?
- Will customers accept dynamlc pncmg'?

« With enabllng technology and grid- fnendly

appllances to what extent will customers
automate their response’?
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—0O Recent Research
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e market power

- — 16% of load on lnterruptlble contracts completely i ,
mltlgated generator exercise of market power
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- Mtdwest prlce spikes 1998-99

/////// - — Consequence of disconnection between wholesale
and retail markets

- “ Borenstein, Jaske, Rosenfeld (2002)
GAO (2004)
Kiesling (2006)
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Demand Response Smoothes
Prlces and Controls Market Power

£

—=— No Power/No Demand-side Bidding
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' | —a— Power/Demand-side Bidding
Competitive Price
- - Maximum 100% Efficient Price
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Source: Rassenti, Smith, and Wilson, PNAS 2003
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— Range of household mcames
. Interval meter -

| o Slmple 24 hr advance communlcatlon rue

» Over 3 years, average price elast|C|ty approx
7%, marginal (immediate hour) 20%
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+ Small customers do respond to dynamic pricing!
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= Has varying elast|C|ty across customers _

—O Summary Beneflts of Demand Response

. EEE

— Has varying elasticity across the day => electnmty serv&ce

can be sold as a differentiated product

Prowdes system/network reliability by prlorltlzmg use

inpeak hours "
— Current policy: shut down entlre substatlons

.

- Integrates wholesale and retail markets

s
s

— Correct generation investment signals s
— Correct transmission investment signals

Conservation/reduced resource use
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Markets and Controls
Merge to Form a Transactive Network
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| contract

choice

Customer

on a single feeder

“Virtual distribution

feeder (in software) as if
all resources co-located

Real-time (5-min.)
market clearing —
real cash deposits
& shadow billing

Real-time &

— historical display
of resources,
costs, prices

Load Behavior
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Information: The Virtual Electric Infrastructure

FACT:

In the next 20
years, the U.S.
will spend
$450B on
electric
infrastructure,
just to meet
load growth.
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CHOICE:

Perpetuate a 20th
Century solution

OR

Invest in a 21st
Century system
saving ratepayers
$80B while
increasing
reliability and
flexibility.

Revealing Values + The choice is
Communications + easy because...
Advanced Controls

= Electric infrastructure  $ bits << $ iron
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The Electricity Community

Economics,

— Cross-sector orgamzatlons

o GridWise Architecture Council

, Who

Respected experts

— Volunteers
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= The future is in the linkage of sectors acrqggoffigyelectricity cha—in.%“

Areva T&D
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GWAC’s Mission - Interoperability
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Reduces cost to operate
+ Reduces capital IT cost

\\\\\\\

- Reduces upgrade co,st

« More choice in products

Each of these items has a very significant percentage
movement in the beneficial direction — up to 50%
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* Reduces installation cost/
* Better security management

- More price points & features
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The Nutshell

& A N . U S .

— New pIayers from other industries with their own IT
- Evolvmg heterogeneous 24x7 system of technologies

-

~ GridWise Architecture Council (GWAC)

— Neutral, cross-sector, voluntary group of respected experts o

- Plan of Attack

— Develop a common agenda and frame the debate on interoperability
* Reference framework, levels for interoperability agreement
— Involve industry sectors and policy makers for buy-in/ownership
— Identify and address priorities for advancement
. Stangards, regulatory i issues, message communlcation, community forums
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- © Take Away Points

4nteroperab|I|ty |
— Across communlty segments

~— 30years
g0 Accompllshments

[ — Interviews (100+)

- — Electric community WI|| own and fund

— Constitution Convention (100+ attendees)

- — 27 key principles for a cost effective, efficient grid
— High level of consensus on direction and key issues
- Several reIated supportlng activities in progress
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—O Contact Informatlon

Gndese Archltecture CounC|I

- DOE OEDER:

GridWise Alliance:
- GridWise at PNNL:

For more GI’IdWISe mformatlon please see,

http Iwww, qudW|seac org

\\\\\\\

http.//www.electrlcd|str|put|on.ctc.com‘_

http://www.gridwise.org

- http://gridwise.pnl.gov
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