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Overview

* Regional Profiling for distributed resource integration
— What is meant by distributed resources
— Scope of Task 1.1
— Defining regions

* Regional Drivers
— Regional market conditions (economics)
— Regional resource constraints (reliability)
— State policy and financial incentives
— Utility programs and tariffs to support distributed resource integration

* Regional Barriers and Activities
— Primary research via interviews and survey monkey
— Vet results via webcasts and regional workshops

* Integration Framework
— Relate utility programs, retail tariffs, and pilot implementations
— ldentify trends and gaps

— Recommend other implementations enabled by smart grids towards
overcoming integration barriers
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Regional Profiles Task

Regional Profiling to clarify drivers, barriers,
and activities to integrate distributed
resources along the distribution system

» Also review utility distributed resource programs and retail tariffs
designed to coordinate electricity usage with power system or market
conditions or to accommodate renewables

» Scope of distributed resources:
— located along the distribution system or customer-side of the meter

— distributed generation, storage, dispatchable load, PHEV, etc.
iIntegrated to respond in coordinated fashion

— renewable resources located along distribution system }4
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Distributed Resource Integration Drivers & Barriers

Drivers Barriers

Peak resource constraints  Aggregation

Improve economics * Automation |
Reliability concerns « System operator confidence

. « Economic justification
Environmental concerns
_ _  Wholesale market structures
Enhanced innovation and retail rates

e Customer convenience
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U.S. Census Regions and Divisions
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Regional Market Conditions
(Market Economics)
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Regional Wholesale Electricity Markets
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Average On-Peak Spot Electricity Prices 2007
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Regional Resource Constraints
(Reliability)
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Smart Grid Demo Participants by NERC Region

Legend
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Year Net Capacity below NERC Reference Margin Level
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Growth of Installed Wind Capacity in U.S. (MW)
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State Policy Drivers
(Green House Gas Reduction)
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Renewable Portfolio Standard

28 states and D.C. have an RPS ME: 40% by 2017
MN: 25% by 2025 WI: 10% by 2015 goal: 3 GW wind by 2020
WA: 15% by 2020 MT: 15% by 2015 Xcel 30% by 2020 IL: 25% by 2025 NH: 23.8% BY 2025
OR: 25% by 2025; WD 10% by 2015 IA: 1,105 MW by 2011 1- 10% by 2015, and new RE VT: 25% by 2025
small utiliies 5-10%  SD:10% by 2015 MO: 15% by 2021; capacity: 1,100 MW by 2015 MA-15% by 2020;
ID: Priority to DR, EE, and KS: 20% wind by 2020 at least 2% solar OH: 12.5% by 2025: 0.5% solar goal: 250 MW solar by 2017
in-state RE OK: Studying an RPS AR: Utility IRPs to include RE  IN® Introduced- 25% by 2026 RI: 16% by 2019

CA: 20% by 2010;
goal: 33% by 2020

NV: 20% by 2015;
solar 5% per year

UT: 20% by 2025

CO: 20% by 2020;
co-0ps & munis 10%;
includes 4% solar

AL 15% by 2025;
includes 30% DG

MNM: 20% by 2020; co-ops 10%

TX: 5,880 MW by 2015;
goal: 10,000 MW by 2025

CT: 23% Class I/l by 2020
4% Class Il by 2010

NY: 25% by 2013

PA: 8% Tier |, 10% Tier Il by
2020; 0.5% solar set-aside

NJ: 22 5% by 2020; 2% salar

DE: 20% hy 2019, with 2% solar
DC: 20% by 2020, with 0.4% solar
MD: 20% by 2022, with 2% solar
VA 12% by 2022

KY: Proposed- 1GW of by 2025

TVA: 50% of generation from Zero- or
low-carbon sources by 2020

NC: 12.5% by 2021
HI: 20% by 2020; proposed co-ops & munis: 10% by 20128

increase to 40% by 2030

- - FL: PSC draft RPS: 20% by 2020
o @ Aagreedtofor 2009 session
e :
' [] =es
All but 13 states have RPS, voluntary standards, or = it“f”j‘“e”e‘”:"”:”"e" “TS
oluntary standards or goals
renewable energy goals . Froposed RPS or studying RPS
Four states have proposed RPS or studies in progress. Bl Gtner renewabie eneray goa
Source: FERC Market Oversight Updated January 13, 2009
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Energy Efficiency Resource Standards

ID: Energy Plan putz conzssrvation —
DF. and EE — ag prionty rezource

MT: state agency reduction
initiative: save 20% by 2010

WA: must pursue all cost-
effective conservation

OR: 10Us required to have EE in IRP

& azsess cosi-effectivensss

CA: 10Us reduce MW 10%, peak
demand (MWh) 12% by 2013,
munizs 10% by 2017

NV: u=s EE for up to 25%
of RPS by 2015

UT: EE incentives in RPS goal

CO: zave 40 MW and 100
GWh annually to 2013

NM: use EE and DR fo zave 10% of
2005 retail electric sales by 2020

KS: Order advocates voluntary
utility programs, not mandate

QK: PSC approved quick-start DSM
programs, including EE

TX: 10% of load growih, beyond
2004, based on prior S years

HI: 20% of MWh sales by
2020; up to 50% of RPS

O states have EE only as part of RPS, 10 have stand-
alone regulation, and 4 have voluntary standards.
3 states have proposed EE goal or studies in progress.

Source: FERC Market Oversight
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MM: reducs fossil fuel use 15%
by 2015 through EE, RE

A ufilities must establish EE
goals by end of 2008

MI: annual savings: 1% of prior
year's sales by 2012

WI: RPS requires utility EE

IL: reduce energy 2% by 2015 (EE)
and 0.1% from pricr year (DR)
OH: reduce peak-demand 3% by
"18; 22% energy savings by ‘25
KY': proposed REPS - EE and
conservation to offset 18% of
projected 2025 demand

ME: 10% new EE by 2017; in
FRPS goal as Znd priority
VT. EE & RE to meet 2007-

12 growth

MA- meet 25% of capacity and
energy with DSR by 2020

NY: 15% electric use reduction by
2015; doubles EE funding

CT: 4% savings by 2010; a
Tier Il RPS rezource

MJ: reduce congumption 20%, and
peak demand 3,700 MW by 2020

DE: EE, RE, DG, and DR are
pricrity resources befors new gen

PA: reduce energy consumption 3%
and peak demand £.5% by 2013

DC: reduce peak demand and
energy consumption

MD: reduce peak demand and per
cap electricity use 15% by 2015

VA reduce 10% of 2006 =ales by
2022 with EE, DR

MNC: EE to meet up to 25% of
RPS to 2011; later to 40%

TVA reduce peak demand 1,400 MW
by 2012 with EE, DR *

FL: PSC fo adopt goals to reduce
electric consumption, peak demand

|:| EE only as part of an RPE law, rule, or goal

. EERE by regulation or law {stand-alons)

. Waluntary standards {in or out of RPS)

. Energy efficiency goal proposed | being studied

. Other energy efficiency or demand-side rule or goal

Updated December 5, 2003
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I Solar/DG Provisions in RPS Policies

o]

| WA double credit for DG

: """"'f-.-:
UT: 2.4 multiplier
for solar
3

TX: double credit for non-wind
(non-wind goal: 500 MW)

|

o

MI: triple credit for solar

o

- State RPS with solar/DG provision
State renewables goal with solar/DG provision

DG: Distributed Generation . Sol?r watter h_((ejating counts towards
solar set-aside
* It is unclear if solar water heating is eligible for OH's solar carve-out.

Source: www.dsireusa.org (January 2009)
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Solar Hot Water in RPS Policies

) - State RPS

'.‘. State Goal
e b 12 states have solar hot water © Solar hot water eligible

eligible under RPS

Source: (January 2009)
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Financial Incentives by State
(Economics for Renewable Energy)
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Rebate Programs for Renewable Energy
Technologies

9 U.S. Virgin Islands

S

All but 11 states have utility or state
rebate programs for renewable energy
technologies.

[ Both state & utility/other programs available

4 Utility/other programs available
Source: (December 2008)
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I States with Sales Tax or Local Property Tax
Exemptions for Renewables

W8 Puerto Rico
s

State gives localities the option to offer an exemption

Q%D

Bl state has property tax exemption/special assessment
or State Sales Tax Exemption

Bl state has property tax exemption/assessment
Source: (December 2008) and Local Option for Sales Tax Exemption
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I State Income Tax Credits & Deductions for
Renewables

- Puerto Rico

State offers only Personal Tax Incentives

State offers only Corporate Tax Incentives
B State offers Personal & Corporate Tax Incentives

Source: (December 2008)
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States with Income Tax Credits/Deductions, Sales Tax, or
Local Property Tax Exemptions for Renewables

] b.c.

W8 Puerto Rico
s

State gives localities the option to offer a property tax exemption

Q%D

B state has income tax, property tax, or state sales tax
break for renewables

Bl state has property tax break and local option for sales tax break
Source: (December 2008)
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Net Metering

NH: 100 kw max

MA: 60/1,000/2,000*
RI: 1,650/2,250/3,500*
CT: 2,000%

5 A NY: 25/500/2,000%

\ PA: 50/3,000/5,000*

1,000 2,000 40 19 25 NJ: 2,000*
25/2,000 DE: 25/500/2,000*
-11- MD: 2,000
DC: 1,000
80,000 25/300 ’
AZ: no limit VA: 10/500*
NC: 20/100*
:.“
e ' FL: 2,000*
100 LA: 25/300
(KIUC: 50) . R
Net metering Is
. State-wide net metering for all utility types available in
. State-wide net metering for certain utility types only (e.g., investor-owned utilities) 43 states + D C

Net metering offered voluntarily by one or more individual utilities

Note: Numbers indicate individual system size limit in kilowatts (kW). Some states’ limits vary by customer type, technology and/or system
application, this is the case when multiple numbers appear for one state. Other limits may also apply. For complete details, see www.dsireusa.org.

Source: (January 2009)
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Loan Programs for Renewables

B State & utility/local programs

. State program

=4 Utility or local programs
Source: (December 2008)
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Grants for Renewable Energy Technologies

¢ D.C.

"

=]

GQD

Source: (December 2008)
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# U.S. Virgin Islands

. State offers at least one grant program

& private, utility and/or local program
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Regional Pilots and Integration Activities
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I Distributed Resource Integration: Barriers and
Program Objectives

Barriers Objectives
;%—7&“ s 71y

P
=)

» Aggregation
» Automation
» System operator confidence

 Market Economics
 Green House Gas Reduction

« Economic justification » Grid Support
« Wholesale market structures * Reliability

and retail rates « Security/Protection
 Customer convenience « Power Quality
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Program Participation Levels

Potential Peak Reductions (MW)
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Implementation Framework Parameters

Implementation methods can be related by

e Time Horizon - Timeframe to address imbalance risk
— Resource Planning (year)
— Operational Planning (months)
— Day-ahead Operations (day) C‘)
— Daye-of Operations (<day) S

« Implementation Type - Motivation for participant engagement
— Alternative Pricing: pricing structures determine what customers pay
— Direct Incentives: financial incentives determine rewards to participants

— Outreach and Cooperation*: information exchange to engage customers or
encourage voluntary behavior

— Regional Codes & Standards*: dictate minimum regional requirements

* Chuang and Gellings (CIGRE paper, 2008)
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Planning

Operations

Demand-Side Implementation Framework

Implementation

Horizon & Type =

\

Resource
Planning
VEES))

A

Operational
Planning
(months)

Day-ahead
Operations
CEVE)

Day-of
Operations
(<day)

_ _ Regional
Alter_nz_;ltlve DII’GC’F Outreach.& Codes &
Pricing Incentive Cooperation Standards
Alternative Paid for Adoption Trade Ally Cooperation || Energy Efficiency
Pricing & Rate gazh grant Direct Customer Contact|| Standards
t
Structures stineterest loan Ads and Promotions Building codes
subsidized installation s Emer Salvesiler Appliance efficiency
Time of Use Paid for Performance|| Public Variable Service
(Seasonal) Conservation Subscription

Dynamic Pricing

CPP
RTP

Discounted Rate
Interruptible Load
Direct Load Control

Seasonal Conservation Cr.

Installed Capacity
Aggregator Economic DR

Demand Bidding of
forward energy

Emergency DR
& Ancillary Services

Interruptible Load
Direct Load Control

Appeal

Demand
Subscription Service

Public Appeal for
Voluntary DR

Flex Alert

Demand Limiting
Premium Power
Priority Service
OBMC

Rolling Blackout

© 2008 Electric Power Research Institute, Inc. All rights reserved.

31

===

ELECTRIC POWER
RESEARCH IMSTITUTE




I Extension of Demand-side Framework to include
Renewable Programs

Planning

Operations

Implementation

Horizon & Type =

\

Resource
Planning
VEES))

A

Operational
Planning
(months)

Day-ahead
Operations
CEVE)

Day-of
Operations
(<day)

_ _ Regional
Alternative Direct Outreach & Codes &
Pricing Incentive Cooperation Standards*
Alternative Paid for Adoption Trade Ally Cooperation || Energy Efficiency
Pricing & Rate Cash grant & Rebate Direct Customer Contact|| Standards
Structures Tax incentive

Net Metering

Low-interest loan
subsidized installation

Ads and Promotions

Customer Education

Renewable Port-
folio Standards

Time of Use
(Seasonal)

Dynamic Pricing

CPP
RTP

Discounted Rate
Interruptible Load
Direct Load Control

Paid for Performance

Seasonal Conservation Cr.

Installed Capacity
Aggregator Economic DR

Demand Bidding of
forward energy

Emergency DR
& Ancillary Services

Interruptible Load
Direct Load Control

Public
Conservation
Appeal

Variable Service

Subscription
Demand
Subscription Service

Public Appeal for
Voluntary DR

Flex Alert

Demand Limiting
Premium Power
Priority Service
OBMC

Rolling Blackout

© 2008 Electric Power Research Institute, Inc. All rights reserved.
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I Application of Framework to Identify Gaps

_ _ _ Regional
'ﬁoﬂ'ij?negtiggg , Alternative Direct Outreach & Codes &
& Pricing Incentive Cooperation Standards

Resource
Planning

VEES))

Operational
Planning
(months)

Planning
A

Day-ahead
Operations
CEVE)

Priority Service

Day-of
Operations
(<day)

Operations
A

=] Domestic utility I Utility demand-side planning, I European utility examples
demand response program state policies and incentives (so far)

===
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Next Steps

» Continue Secondary Research

— Develop table characterizing drivers supporting distributed resource
integration

— Data mining for regional activities

* Regional Barriers and Activities
— Characterize regional results and vet via webcast

— Survey additional utility programs and tariffs that support distributed
resource integration

— Refine regional boundaries for Workshop Invitations and Surveys

— Primary research via interviews, survey monkey, and workshop
feedback

 Integration Framework
— Relate utility programs, retail tariffs, and pilot implementations
— ldentify trends and gaps

— Identify characteristics of other implementations enabled by smart
grids towards overcoming integration barriers
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I Defining Regions for Workshops (Example)

Northeast

o Midwest (MD to ME)

West

A s R
‘QLEE,I,V‘T ,
e

- >
.n OQf
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South
(TXto VA)

g
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Defining Regions for Workshops (Alternate)

Northeast
(MD to ME)

- C

et

.“

R . Mountain Central -
wes? (Rockies to Plains)
ErR|

Midwest

West
(Pacific
to
Rockies)
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I Smart Grid Demonstrations of Distributed
Resource Integration (TBD)




Together...Shaping the Future of Electricity
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