Regulatory Challenges for Smart Grid
RRE FL N R IR B SR

Frederick Weston
W, RAP
28-29 May 2010
201045 28-29H

The Regulatory Assistance Project

China ¢ India ¢ European Union ¢ Latin America ¢ United States



Smart Grid, Strong Grid
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What are China’s goals? > PEMBIREMAA?
— Reliable, reasonably priced electricity — HJ5E, @*%éﬂi%’%;%ﬂ@b —_—
— More energy efficiency, emissions ~ iE@ReXy, mAHERR, 1gh0o
reductions(j%ri]]loreI (rjlenevz)//ableltl " L—%{%,ﬁ&ﬁ%ﬁéfﬁ o
resources, reduced carbon intensity > TARX W ERE, MM
How should the grid be designed to Zé%%I 2 b T
help meet those goals? _ IRERSE4E
— Strong and smart > S HEFENNGE —E 3R
Strength is in the grid’s ?ﬁ&%@ﬁg%ﬁggm Eggaﬂ‘é%%

backbone—the transmission » otz Q ol ganii
system and its ability to move bulk E,ﬂ A=
p%wer long distanceg Eﬁimgﬁ%ﬁ% =

— 1 2RSSR L AR AR R S 22
Intelligence is in the distribution %gggz;&géﬂﬁb%i{ Egﬁ/ﬁ@
system—~better means of matching
supply and demand

— Strong solutions may be much more
cost-etfective than smart ones—at
least to start.



Smart Grid, Strong Grid

» In the US, new large-
scale transmission will
be needed to deliver
and integrate remote
large-scale renewables
Into the system

» Smart distribution
#demand response,
lexible resources) can
help, but mostly when
higher penetrations of
renewables are
achieved
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Integrating Renewables into Electric
System Operations
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» International studies show — T > M AL
integration is not particularly > Bmﬁﬁﬂi%%ﬁMﬁZ(K%
difficult or costly R M By B
— EU 2050 Roadmap — RRBA20501% 28 [&]
_ lSJt?Jd[))/OE Renewable Energy Futures 2R A A A AL T SR A
—  Eastern Wind Integration and — IR I 5 e L R AT
ransmission Stucy — PR R AP AR B
—  Western Wind and Solar Integration e e
> Integsrt:\i(:jién of significant amounts 7 N R EREIUF A
&k >

of rertwewgbtleshdoels not depend on R HE FL R

smart grid technologies 425 8 p | T DR S 1 3

» But smart grid will offer new » B EE ] P AT HIE
Integration opportunities REIRS

— Demand response 5 >R e 7
—  Electric vehicles —  HZHE
— Thermal storage — B



EU Roadmap: No CO,-Emitting Resources by 2050
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ELECTRICITY DEMAND 2050
(EU27 PLUS NORWAY & SWITZERLAND)

2050: DEMAND
4900 TWhiyr




Integration through Transfer
Capability
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INTER-REGIONAL TRANSMISSION REQUIREMENTS

P

COMPARED TO CURRENT
TRANSMISSION
INFRASTRUCTURE

THE REQUIREMENTS
FOR TRANSMISSION
CAPACITY BETWEEN
THE REGIONS DEFINED
IN THE TECHNICAL
REPORT ARE
SIGNIFICANT,
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Diversity of Demand can be Captured
through Transmission
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COMBINING REGIONAL DEMAND CURVES REDUCES VOLATILITY

Regionaldemand variation from average over the year
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EU Roadmap Calls for Increases in
Grid Capacity
KX % 246 ] 22 SR 1 R X 2%

INCREASE IN GRID CAPACITY

THE ROADMAP
REQUIRES
SIGNIFICANT
DEVELOPMENT
OF EUROPE'S
TRANSMISSION
GRID

Development of transmission grid*
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Energy and the Environment
FRlESEZ %

China has serious
environmental challenges

Energy use and
environmental damage are
connected

Climate Friendly AQM

New RAQM Rule,
substantial focus on energy
ISSUes

Power sector structure must
be designed to serve not only
economic and energy goals,
but environmental policy too

> F ] T M ™ U P A 58 B
> BERA] 5 A BRI R

£t

> g A B S o B
> BT X s U Y

W, B R ORI RE YR IR

> FLJJERT 45 My AN ZE

RV SREIR E bR, 1
% SRR



End-Use Energy Efficiency
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» China is investing heavily in

end-use efficiency
— Mostly government-funded

» The greatest missed

opportunity is the failure to
make energy efficiency a
responsibility of the grid
company

» The US has many models for

(1) determining energy

efficiency objectives and (2)

meeting those objectives (i.e.
acquiring savings)

— And more are coming. . . .
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EE Resource Standards:
23 States

/;& ﬁ*/\/"‘f: 23/I\J‘|‘l

State EERS
as of December 2009

I standard

: Voluntary Goal

Pending
Standard or Goal

: Combined
RES/EERS

Source: ACEEE (2009)



Defining Energy Efficiency Goals
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» Integrated resource planning 5 f2e A v Bl
— Al cost-effective EE e H
. Cos'i efr]ectlve mleansdless %E/\ﬁ}& AR O HEA
tly t
lternatives 0 ﬁ%h = B Ay 5

» Energy Efficiency Resource
(Portfolio) Standards (EERS) » AR TEIR (FECAN) Frifk

— Energy and capacity savings (EERS)
targets specified by law or SR E P W U
rule 5R®ETE HR

— Similar to a requirement that

grid companies buy EPPs I‘X_X:I/A\E' OPNYy GV



Delivering Energy Efficiency:
Approaches Vary

SCILREIRRCE : 1R 4% 50

b

» At least five approaches in the > EEEDRET ML,
US, employed alone or in B ER 2 A d .
combination:

— Distribution company deliver v s s
- Most states, incrl)udi%/g CA g B ﬁoﬂggggm%%%ﬂﬂ )
— State agency delivery B i%ﬁﬂ‘l‘lmwi,fﬂ
* New York . éﬂé/j
— Independent efficiency . @ﬁ@ ST RE ML SN
administrator T s T
* Vermont, Oregon _ % TE = ﬁjﬁﬁ EE=gE
— Performance contracts with 3rd o T
partlis - l:ijZ”*‘ o FE%%H‘T
°© Texas LARARIEE
— Bidding into regional capacity %%ﬁ:% AT
markets . é;i é@' £
* ISO-NE Forward Capacity Market 25 =) Eq” | jE‘

« PJM Reliability Pricing Model



Delivering Energy Efficiency:

Approaches Vary
SRR RCR: %5

» Federal legislation for
national EE resources
standards has been
proposed

» In China:

— Direct spending by
government

— Energy Efficiency Power
Plants (EPPs): EE
programs bundled to
produce savings that
resemble the output of a
conventional power plant
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Smart Grid and Policy
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> What does smart grid > B R HL R X HL AR 1]
suggest for power sector WA 7B 0 255 M) e R A

7

regulation and structure A
— Part of a bigger question: — BERR @) — 0
what do energy REVR AR 5 8L H bR sk
efficiency and EA AT
environmental goals
suggest?
» How to determine > e Bf B A A

what’s cost-effective? W52



Smart Grid and Pollcy
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» Who pays for smart grid? B A B FEL R S B2
» Grid company business model > RN F R LA

— Not merely electricity delivery

— Other services: energy - AU AL RRS
management, entertainment, - HAMARS: WRETREE, ReYRAR
communications £ 4

— Where are the profit BRI AL R 2 s
opportunities and how should g?ﬁﬁ AL IR T Inf]

they be regulated? R ‘ 5
— Who owns the information that YEEEA e P SCER 21  Af afs 2

smart grid collects? > 1[1:% oy A

» Price structures 2 S S L
— Retail prices more accurately i [ BL S 4% 5 AR

reflecting the true economic
costs of generation and delivery



Policies to Advance Clean Energy
Outcomes

HESIEY

» Grid company business model

— Revenue regulation to remove
the grid company’s incentive to
deliver more kWhs (decoupling)

— Energy efficiency as a grid
company obligation

Rewards for meeting EE goals

> Reduced energy intensity and

carbon intensity of electricity
production

» Clean First:

— Efficiency (or environmental)
dispatch

— Grid access based on
environmental performance
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Policies to Advance Clean Energy

BT T HE U 45 AR HEL

» Build EPPs into power sector
structure, planning, markets

» Increased investment in renewable

energy

— Strong grid code requiring state-of-

Integration through larger regional
operations

Improved wind forecasting

the-art turbine technology

» Flexible Resources/Ancillary
Services

Financial rewards for generators that
can operate at lower levels, start up

quickly, or respond quickly to
operator signals

Demand management
Charging plug-in electric vehicles

Outcomes
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Thanks i 5

» Questions? > [a] gl ?
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