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Smart Grid Key Points

B HE HL X 22

J

> Smart grid will not deliver 5 VA5 EIEE SR, ZIRE

energy etniclency, B o0 5 A it S I U
renewable energy or NV L Ak
.. . P S v H 01 ‘/\/
emissions reductions )&i AT P HE AR K
P o

without smart policies

— For example, smart grid can
help consumers understand
how to save energy in their
homes and businesses. But
to use that smart capability
requires policies that put the
grid company in the energy
efficiency business.
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Smart Grid and US State Reqgulators
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» Some state regulatorsare > 5PN IR E ML RS Y

skeptical that smart grid HE LN FOR 2 A P

technologies are worth the (ERERIN SR

cost. > LGP ) e B HLRA R 5
> Some are skeptical about T 7C BE 55 i HE 26 145 O /%

the benefits of high- AR BE

voltage, long-distance > AHE, INEHEH

transmission lines. FH X IR B Y], A 51;5@

> But smart policies provide AR AT LA A2 R i
benefits with, or without,
smart grid/strong grid.




Status in US Today
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» 7.95 million advanced
meters

» 37 gigawatts of peak
demand reduction through
demand response

» 161 synchrophasors

» Demonstration projects
Including distribution
automation, micro-grids,
energy storage

Sources: FERC Assessment of Demand Response &
Advanced Metering, September 2009;
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North American SynchroPhasor Initiative, Synchrophasor

Technology Roadmap, March 2009



New Federal Smart Grid Funding
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> Smart Grid Investment P A A
Grants - $3,400 $3,400

» Smart Grid Regional > FEEHL Y X 3R Y- $615
Demonstrations - $61§ | > e BV ERE LR $10

> Standards/ln_teroperablllty b BRI I AR
Framework - $10

. ($50) 'ﬁ}llmﬂzﬂ ($55)

» Some of the funding for state I 2 B T A0 6
regulators ($50) and state I S A = He
planning ($55) is for smart 7.

grid




Smart Grid Investment Grants
B HE L R TR K

Smart Grid Systems Number of HRBEMARAZSEA W E
and Equipment Units
Networked Phasor 877 ERMAHENERE 877

Measurement Units

Smart Transformers 205,983 e R 205,983
Automated Substations 671 H 3428 Bk 671
Load Control Devices 176,814 MR E 176,814
Smart Thermostats 170,218 LRSS 170,218
Smart Meters 18,179,912 HEEHE 18,179,912
In-Home Display Units 1,183, 265 FREFARBRE R RE 1,183, 265

Charging Stations 100 78 FLuh 100



Western US Synchrophasor Project& [E 7 35 [7) 25 A &= 1 H
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measurement ‘! i L O\ A 5 i) 4%
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B
deliver data .ﬁj . J’Qm RE > ST Fg 2

=Data processors ‘ee$% . . ®

collect, synthesize 4'_'#3 ;3«% ® '5&. - > Qz:j]l][ﬁj }\#

and archive data

~Real-timealerts  FECHE = JU K 43 AT R 5 A ] AR

» Auto-response VN8
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»Predict and Legena

analyze Stabl I Ity 'f:F' Phasor Data Concentrator (PDC)
@ Networked PMU — Multiple PDC

prOblemS ) Networked PMU — Single PDC

) PMU Not Networked

) Desirable future PMU
QF Desirable future PDC 7
+ Networked PDC




Synchrophasors and Wind
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il _};,u asomw ERCOT wind event, 3/7/09
=1 A | | | |
W N\ ] > TOP graph shows wind
. __ - Y A ;C’T production reached 20% of total

S R N P generation in Texas

Wind Penetration
(% of Total Generation)
=

|
I | |
(IR, A N » Bottom graph shows voltage
AN . U S S phase angle during 5-minute peak
i —!— W —!— . —!— = —!— = —l e —l S generation period reached nearly
Uo 3 6 9 12 15 18 21 24 60 degrees (typlcally 30 degreeS)
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| 057.18 |

Source: Dr. Mack Grady, University of Texas-Austin, and David Costello, Schweitzer Engineering
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Smart Grid City — Boulder, Colorado
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Funding: private
2-way Broadband to homes

Advanced meters, peak
pricing, smart thermostats

Customer data on Internet
and advanced controls

Automated substations,
feeders, outage detection

Dynamic voltage and
reactive power optimization

Distributed energy sources
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Energy Efficiency and Smart Grid
HE 25 B HE FEL XA

» Optimize voltage and > LAt ECHH RGHEES
reactive power on T

distribution systems > 1= BIRENAT N A
» Information-driven > BEERAY

behavior changes - BRI (R SIS
» Better evaluation

» Continuous building
diagnostics

10



Demand Response and Smart Grid
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» Typically grid co. control

1= ol o 2 ]

> Focused on a few end uses | | » 9%/35//'\2& i A

» Use Incentive payments > K&

~ WithsmartGrid  ®feRm

> Customer control > FH P 3|

> All end uses > T i

> Response motivated by > MR HE RS AT IS N
pricing that varies by A4, AT SR e B o
system, market conditions
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Distributed Generation and Smart Grid
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» Micro-grids disconnect from  » (= HE, Y B X S50
distribution company system H N H] 2 W It

during outages — NRESRELA A AR R G
— Renewable systems at Ak sl r
businesses and homes continue > . N .
et o > R RV RLE R

M B8

» Example: Fort Collins, Colo. L o
- FREX—RELIRE)R

— Zero Energy District - Create YA
. H 25 H 2
as much energy as city uses PR 45 2 U 2
— Peak reductions on feeders a i 7T AR A SR S
using distributed resources \ ‘ ‘
_ 4 et
— Advanced meters/home control %Jﬁﬁﬁfﬁi@lﬁfihﬁﬂ
- HH B3I

— Distribution automation
12
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Renewable Energy and Smart Grid

o A REE S

Dynamic integration of wind
and solar
— Awareness of grid conditions
— Voltage support and reliability

Better use of forecasting data

Monitor line loading and
wind curtailment

More system flexibility
— Demand response, PHEV's

These benefits not needed
until very high wind/solar
penetrations are reached
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Potential Energy and Emissions Reductions
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Consumer Information/Feedback

(3%)

Continuous Building Diagnostics

(3%)
Measurement and Verification
Efficiency Programs (1%)

T HE-S Ik

FA FAE B s (3%)
Fraz szt (3%)
HeR I H 2 5560F (1%)

EEES=N: 0y N2 AT
(/>F0.1%)

Y V VYV V

for

Shift Load to More Efficient Power > FEANIEINUELRT R ETIE T X £

Plants (less than 0.1%)

4 (3%)

Support Electric Vehicles Without > Seib i H EdsE, DA H R

Adding to Peak (3%)

SRS M (2%)

Advanced Voltage Control That b A S
istributi S E /> 12%
Reduces Distribution System Losses SRS 12%

and Consumer Loads (2%)
12% TOTAL REDUCTION

14

USDOE-funded study by Pacific Northwest National Laboratory, 2010. Estimates for the year 2030.
EHGERTFE I T PR 5385 %, 2010 K 72030 4E 491411



Potential Energy and Emissions Reductions

TR i

» Assumes 100% of
necessary smart grid
technologies installed

» Lower penetration of
technologies yields
proportionately smaller
energy and emissions
reductions

» Does not consider cost-
effectiveness

N
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AR 100% 27 2
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Smart Grid Needs Smart Policies
e H Y 75 B BE IR

» Smart grid can increase > A E R a] DAHE E BE
energy efficiency, better B, B A K il
Integrate variable e o .

renewable resources, and e -
support electrification of id iz AT ML H S

the transportation sector. > 1k F| X LU P L [ VE

> Smart policies, regulatory EREUR N T, e
support and targeted B .. KBRS
programs are needed to 101k

achieve these potential
clean energy benefits.

16



Smart Policies: Examples

Smart Capabilities Smart Policies

Micro-grids provide power Support investment in clean distributed resources,

during grid co. outages simplify interconnection standards and procedures
Dynamic integration of Better planning for renewable resources, require grid
wind and solar resources company investments

Continuous building Require grid company to invest in energy efficiency
diagnostics measures

Improve evaluation of Develop procedures to measure and verify energy
efficiency measures program savings, continue improving program design

Increase demand response  Special prices or incentives, consumer access to
energy usage data, support for automated controls

Improve energy efficiency  Performance-based regulation or incentives for grid
for distribution systems company to optimize voltage and reactive power

17
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For More Information

David Moskovitz and Lisa Schwartz, “Smart Grid or Smart Policies: Which Comes First?” July 2009
(Chinese translation), http://raponline.org/docs/RAP_IssuesletterSmartGridPolicy CH_2009_07.pdf

Lisa Schwartz, “Is It Smart if It’s Not Clean? Questions Regulators Can Ask About Smart Grid and Energy
Efficiency. Part One: Strategies for Utility Distribution Systems,” May 2010,

Lisa Schwartz, “Smart Policies Before Smart Grids: How State Regulators Can Steer Investments Toward
Customer-Side Solutions,” American Council for an Energy-Efficient Economy, Proceedings of the 2010
Summer Study on Energy Efficiency in Buildings (in process)

Lisa Schwartz, “Tour of Smart Grid Projects and State Policies,” Sept. 9, 20009,

Roger Levy, “An Overview of Smart Grid Issues,” Sept. 9, 20009,

Wayne Shirley, Jim Lazar and Frederick Weston, RAP, Revenue Decoupling Standards and Criteria: A
Report to the Minnesota Public Utilities Commission, June 2008,

Wayne Shirley, RAP, Distribution System Cost Methodologies for Distributed Generation, September 2001,
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USDOE to Report Results

=2 [E e YR S 5 25 R

 Equipment manufacturing F

» Customer systems o A4
 Advanced metering o JLitilE

» T&D systems ® iauﬁﬂ RS

* Integrated/cross-cutting systems 4T\ Z 2

- Jobs and innovation o LAEHL a0

« Reduced loads and consumption o AT SIHFE

» Operational efficiency ® BITRFR

» Grid reliability and resilience ® R R]EEME S aE

* Distributed and renewable energy o AR5 n] AR
* Lower emissions o B/HEK
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Vermont Utilities” Smart Grid Project

1§ 3% :h/ls\/\‘ !:Allﬁ/ —J EI/J%D _1|_JIF'

> $138 project (half from USDOE) > $138F I E (Ha—2FkH
» Wireless broadband from 52 [ fe IR
substations to devices and for data > AR HL ik ;3 LE T
i backhaul PEALH I TC 28 58 41
More than 3.0(_),00(.) smart meters > #5300, 000/NE GEHL %
» Dynamic pricing, in-home energy
displays, smart thermostats and > ZijkE@l I BEREVR T 7~ 4
appliances, energy data on Internet a5 xR . /£
» Grid automation (fiber, sensors, jz HRlACT
breakers, reclosers) integrated with ~ » HA W Hafh O64F. B
metering and outage management N 2L TR BE  HEITFE)
systems, conservation voltage S SERSH AL, %
reduction EHigg,

» Dynamic control of water heating > IKBERN A
NI
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Phasor Measurement Units in
North American Power Grid

O Saskatchewan

North Dakota

o

&=
® i Bismark

South Dakota H sefts
? gdo Istand

[ ] ) *g Jersey
%

eleware

Legend

. Networked
O Installed
¥¢ Aggregators

With information available as of April 28, 2009

Source: North American SynchroPhasor Initiative
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Example Smart Grid Policies: California
B e B 2S5 . I

>

>

>
>

Determined required
functions for meters

Laid framework for review
of cost-benefit analysis
Set vision for pricing options

Tested several types of
pricing for residential and
small business customers

Developed demand response
programs for customers

> HE FAR T 75 D g

> il JE AW 2 o3 A P B
HEZR

> RREAFEN T &

> AKX JE RAE
E$ﬁﬂ%ﬁ%%%%

> il TE BT P e SR
NI H
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Example Smart Grid Policies: California
B e B 2B . IO

» Resource loading order > IR R T

1. Efficiency/demand response 1. BT R N
2. Renewable resources 2. A B
3. Conventional generation and 3. AR BA S i
transmission > NP HT IR R SR A
> New state law requires HLEH A A HEAC R Re
utilities to submit smart A X 1) ELSK Atk
grid plans for approval. R T P 15
> New rules ensurz 2 o b ) A 55 1Ak .
customers and approved P AT LA [A] gl
service providers can B

access energy usage data. 25



Lisa Schwartz
Senior Associate5 2 H, /15 %
541-967-3077

RAP is committed to fostering regulatory policies for the
electric industry that encourage economic efficiency, protect
environmental quality, assure system reliability, and allocate
system benefits fairly to all customers.
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