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Regional Profiles Task

Clarify regional drivers, challenges, activities, and methods to
integrate distributed resources

A3
« Deliverables us(((/7 %
- \FIQV;F:I;ftr;ops/webcast “- ( ( ( r%

» Scope emphasizes Distributed Resources:
— Connected on the distribution system or customer-side of the meter
— curtailable/interruptible load (demand response resource)
— distributed energy resource (DER)

« distributed generation, storage, PHEV, etc. integrated to respond in
coordinated fashion

« renewable resources located along the distribution system }é @
®

Clarify regional activities and their relationships to support collaboration,
enhance leverage, and identify demonstration needs within regional|contexts
EPIEI | i i
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Project Tasks

B
* Literature Review
— Regional drivers for distributed resource integration
— What types of resources qualify as “renewable resource” by state
— What opportunities exist for distributed resources to participate in
— What are the associated market requirements
* Primary Research
— Online Survey
— Regional Workshops
« Working group feedback via “grid” exercises
¢ Activity surveys
» Analyses
— Characterize findings per region
— Compare regional findings
* Integration Framework
— Relate utility programs, retail tariffs, and pilot implementations
— Identify trends and gaps

— ldentify characteristics of other implementations enabled by smart
grids towards overcoming integration barriers
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Workshop and Survey Invitations by Region

Midwest + International:

LS
i

P

Workshops held

» West, May 15" (CEC)

» Northeast, June 29t (EPRI PQA Conference)

« Midwest & International, July 29t" (IEEE PES General Meeting)

» South, August 25t (SPP)

ErR |,
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I Objectives for Distributed Resource Integration:
What utilities are using distributed resources for?

Objectives Additional
Objectives?

Market Economics  NE, Midwest, South » Congestion Management

 Low Carbon Future South * Energy Security &

* Reliability NE Independence

« Dynamic Security & Protection + Distribution System Efficiency
 Power Quality * Private Investor

¢ Enhanced Innovation and
Customer Choice

« Defer capital expansion Midwest, South
» Meet regulatory requirement ~ West, Int'l
* Serve isolated remote load
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I Enablers that are Lacking for Distributed
Resource Integration

Blarriers

|

Additional Barriers?

»

» Automation
« System operator confidence (* Next for International
* Wholesale market structures

<_Economic justificatio Top for all Regions
Next for all U.S. Regions

» Customer convenience
» Aggregation

* Measurement & billing
 Safety & monitoring

* Building codes & permits
* Planning & engineering

=PRI |
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Relative Growth Rate of Distributed Resources

Ranking possible energy sources from fastest growing to slowest (in Megawatts of
installed capacity) in respondent's territory

International

Imports from other territories

Demand Response programs (e.g. negawatts)

Centralized conventional generation

Il

Centralized renewable resources (e.g. wind farms)

Distributed non-renewable resources (e.g. peakers,
emergency generation)

Distributed Renewable Resources (e.g. PHEV, Photovoltaic) |

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50

Growth Rate: N/A Slow Avérage Quick
Centralized renewable resources has above average growth rate in all but NE, and
quickest growth rate Internationally. Demand response has at least average growth rate.
Distributed renewable at least at average growth, except slow in South and Midwest.
Imports are at best at slow growth rate, except at average growth in the Northeast.
EPR | e

© 2009 Electric Power Research Institute, Inc. All rights reserved. 7

Lessons Learned from Regional Profiles Task

S
* Regions have own reasons and relative growth rates for distributed resources.

« Drivers influencing differences in reasons and growth rates include:

— Regulatory requirements (e.g., status of mandates towards low carbon future, policy
drivers, etc.)

— Market economics (e.g., heightened wholesale electricity costs)
— Resource constraints leading to reliability concerns (e.g., NIMBY)

« Economic justification is the top enabler that is lacking in all regions

* Next top enabler that is lacking include
— Retail rates for integrating distributed resources (U.S. Regions)

— Wholesale market structures, automation, and system operator confidence
(International)

The top reasons, barriers, and growth rates for distributed resources are
regulatory and economically driven. Technical issues are secondary.

ErPRI | i,
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Distributed Resource Integration - Objectives
I

» Improve System Economics + Reduce Peak Demand
« Reduce Technical Losses

« Serve Isolated Remote Load
« Defer Capital Projects

e Environmental Compl iance * Meet Renewable Portfolio Standards
« Reduce Greenhouse Gas Emissions

* Meet other regulatory requirement

: - « Provide Emergency Support / Ancillary
e Improve Reliability Services

« Reduce Facility/Equipment Loading
« Support System Protection / Dynamic Security

« Improve Voltage Profile/Regulation

. .
Im prove Power Qual Ity * Reduce Harmonics and Other PQ Issues

« Support Interconnection Requests

* Enhance Customer Choice Enhanced Innovation/Customer Choice
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l Recap from Feb '09 Advisory:
Demand-side Implementation Framework Parameters

Implementation methods can be related by

 Time Horizon - Timeframe to address imbalance risk
Resource Planning (year)

Operational Planning (months)

Day-ahead Operations (day)

Day-of Operations (<day)

* 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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l Findings on Regional Commonalities:
Implementation Types Used

* Directive Incentives and Outreach & Cooperation are used more than
Alternative Pricing in all U.S. regions. However, Alternative Pricing is
used more internationally than Direct Incentives.

* Alternative Pricing is not as widely used for integrating distributed
resources, yet is most critical to pursue in every region.

» Outreach & Cooperation is used more than Regional Codes &
Standards by respondents in each region, except the Northeast uses
the former slightly more.

« “Other” distributed resource efforts that are most critical to pursue
“De-coupling and proper regulation treatment to get rate of return on the assets”
— “Regulatory approval for DER deployment with a standard rate of return”
— “Getting distributed resources integrated into wholesale market”
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Types of contracts customers willing to accept?

I
« Subscriptions for demand limiting services (e.g. breaker settings in the meter)
« Subscriptions for matching demand to generation (e.g. zero net usage)

« Subscriptions for emergency demand only (e.g. the customer makes all their own power,
except for emergency circumstances)

« Subscription for demand limiting on critical days (e.g. a limit of 20 days per year with a
demand limit set in the meter)

« Subscription for direct load control (e.g. the customer agrees to let you control their
equipment directly to limit load)

« Subscriptions to control variable generation (e.g. the customer allows you to stop their
variable generation when needed to balance the system)

« Pre-payment for power (e.g. credits loaded into the meter)

« Subscription for premium power (e.g. the utility offers N+1 or better service for the
customer to prevent the loss of power from a single failure)

« Subscription for priority service (e.g. if the power goes out, the customer has first call on
getting it restored)

« Load matching (e.g. the customer agrees to allow their load to be remotely managed
based on the production of an off-site variable resource)

« Real-time market pricing (e.g., the customer agrees to pay for energy at rates that can
change hourly based on fluctuating wholesale market price conditions)
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I Regional Commonalities on Contract Acceptability:
Top responses per category of acceptability

» U.S. regions uncertain about acceptability of pre-payment for power,
except the South and International region are more uncertain about
priority service.

* “Subscriptions for demand limiting on critical days” is acceptable now
or with customer education in all U.S. regions, except “subscription for
emergency demand” in South and “premium power” in Int'l regions
are acceptable now.

» Real-time market pricing would be acceptable with customer
education in the NE and South, but would have low acceptability or no
acceptability in the West and International regions, even with
customer education.
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I Observations from Session #1 of Workshops
(Reasons)

* There was some agreement that the regulator and the
distribution utility would gain the largest number of benefits
from distributed resources

» Combinations of Low Carbon Future, Reliability, and Market
Economics were cited as top reasons for integrating
distributed resources.

* Deferral of capital expansion was a reason across the utility
value chain in the South and Midwest, and seems to devolve
to the distribution utility in the NE.

BALLERLLERERRE
— =
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I Observations from Session #2 of Workshops
(Enablers that are lacking)

» There are clear concerns around renewables and non-
schedulable resources and the enablers that are in place.

» Economic justification for all distributed resources seems to
need further clarification and support.

» Automation across the board is seen as lacking in the grid to
support distributed resources

* In general the participants were more comfortable that the
integration of schedulable and non-renewable resources

would be easier than renewables and non-schedulable
[ESOUrCES. R —

Respondents on the workshop activity survey reported the greatest
number of projects involved renewable resource integration.
© 2009 Electric Power Researc h Institute, Inc. Al rights reserved. 15 ErE2l | SESEAkCH T

I Observations from Session #3 of Workshops
(by physical considerations)

« Participants were resigned to using always on resources and
did not expect that they would be an issue to integrate

* Variable resources are seen as the hardest to integrate. They
are also seen as the least desirable, except in the West.

» There is more concern about devices that can not be remotely
actuated and even more concern if they are connected only to
a single phase of the grid (NE and International workshops).

Technical considerations are also important including resource variability,
number of phases of power connected, and remote actuator presence.

© 2009 Electric Power Research Institute, Inc. Al rights reserved. 16 |




I Public Advisory Webcast and Online Survey:
Insights from addressing respondent comments

« Other contract types acceptable to customers:
— “Feed-in tariff ... for environmentally friendly power” (West)
— Net-metering and standby rates (Public advisory group)

 Energy Efficiency vs. Demand Response

— Measured in Energy (MWh) vs. in Demand for Power (MW) during events

— Conservation across time vs. resource responsiveness in daily system
operations

Net metering and Feed-in tariffs measure total energy produced/
consumed, whereas smart grid-enabled contracts may also
have provisions for coordinated operation of distributed resources.

=R |,
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Regional Terminology Differences

B
* DER vs. DR Terminology
— U.S.: DER distinct from curtailable loads providing demand response
— Europe: DER includes curtailable loads providing demand response
— EPRI Smart Grid Demo: “Distributed resource” includes both

* Taxonomy Distributed Resources

DER

Distributed Distributed non-renewable Curtailable Loads
Renewable providing

Non-renewable DG
Demand Response
CHILE Distributed Storage ;

PHEV

© 2009 Electric Power Research Institute, Inc. Al rights reserved. 18




Integration Framework

© 2009 Electric Power Research Institute, Inc. All rights reserved. 19

Distributed Resource Integration Framework

I
* Regulatory: Domain of decisions made by regulators

— Regulatory Policies, Guidelines, Decisions and Tariffs

« Commercial: Factors influencing economic justification and
viability of new capabilities

— Ownership, Costs, Financial Paybacks

* Physical: Technical and infrastructure requirements and
constraints

— Interconnection, Metering, Monitoring & Control, and T&D
Capacity related issues

« Operational: Operating procedures and practices of utilizing
physical infrastructure and resources

— Resource Operations, Markets and Programs

(] o = [
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I Tariff Types for Customer-owned Distributed

Resources

 Limit on export level

» Mostly apply to renewable
resources only

« Different rate/treatment
of + & - energy

« Fixed, Blocked & Tiered rates

« Time-Based rates
« Market-Based rates

« Performance-based rates

Retail laritf for

¢ Long-term contract (10-20 year)

* A mechanism to incentivize renewables

« Different rates for different types of
renewable resources

Tariff decreases over time

kW - | P+ kW
Exporting Energy 0 Consuming Energy
End-use Customer
ErRl|:
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I Recap from Feb ‘09 Advisory Meeting:
Demand-Side Implementation Framework
Implementation H i Regional
Horizon & Type + AIter_natlve Dlrect Outreach_& Codes &
¥ Pricing Incentive Cooperation Standards
Resource Alternative Paid for Adoption Trade Ally Cooperation || Energy Efficiency
Planning Pricing & Rate (Fiazhtgrant Direct Customer Contact|| ~Standards
ebate
g’ (years) Structures Low-interest loan Ads and Promotions Building codes
g < subsidized installation S GRE: FIEEED Appliance efficiency
8 (O] I\ i:\ll | Time of Use Paid for Performance|| Public Variable Service
. Planning (Seasonal) _ Conservation Subscription
Seasonal Conservation Cr. Appeal BemEm

Operations

(months)

Day-ahead Dynamic Pricing
Operations crp
(days) RTP

Day-of
Operations
(<day)

Discounted Rate
Interruptible Load
Direct Load Control

Installed Capacity
Aggregator Economic DR

Demand Bidding of
forward energy

Emergency DR
& Ancillary Services

Interruptible Load
Direct Load Control

Subscription Service

Public Appeal for
Voluntary DR

Flex Alert

Demand Limiting
Premium Power
Priority Service
OBMC

Rolling Blackout

DR Programs can be related by Time Horizon (operability of distributed

resources) and Implementation Type (motivation for participation engagement)
EFPRElE .
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Planning

Operations

Extended for Renewable and DER Programs

Implementation : . Regional
Horizon & Type + Alternqtlve Dlrec'F Outreach.& Codes &
¥ Pricing Incentive Cooperation Standards
Resource Alternative Paid for Adoption Trade Ally Cooperation || Energy Efficiency
Planning Pricing & Rate Cash grant & Rebate Direct Customer Contact|| ~Standards
Structures Tax incentive

(VEES)

Net Metering
Standby Rate

Low-interest loan
Subsidized installation

Ads and Promotions
Customer Education

Renewable Port-
folio Standards

Operational
Planning
(months)

Time of Use
(Seasonal)

Day-ahead
Operations

(days)

Dynamic Pricing

CPP
RTP

Day-of

Operations
(<day)

Discounted Rate
Interruptible Load
Direct Load Control

Paid for Performance
Feed-in Tariff
Seasonal Conservation Cr.
Installed Capacity

Economic DR

Demand Bidding of
forward energy

Emergency DR
& Ancillary Services

Interruptible Load
Direct Load Control

Public

Appeal

Conservation

Variable Service

Subscription
Demand
Subscription Service

Flex Alert

Public Appeal for
Voluntary DR

Demand Limiting
Premium Power
Priority Service
OBMC

Rolling Blackout

Net metering and Feed-in tariffs measure total energy produced/consumed.
Other types provide for coordinated operation of distributed resources.

© 2009 Electric Power Research Institute, Inc. All rights reserved. 23
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I Comparing Implementation Methods:

Distributed Resource Program Types supporting Operations

Alternative Pricing
and Rates

(customer pays more
for lack of DR)

Paid for
Performance

(customer paid for
DR)

Outreach &
Cooperation

(no financial
exchange for DR)

Variable Service
Subscription

(more customer
choice using DR)

TOU
Demand Rates
Standby Rates

Dynamic Pricing
(CPP, RTP, VPP)

Regional Operator
Economic DR Program

Demand Bidding for:
Forward Energy
Ancillary Service

Public Appeal for:

Peak Demand
Conservation

Voluntary Demand
Response (Day-ahead)

Demand Subscription
Service

Demand Limiting

Discounted Rate for:
Direct Load Control
Interruptible Load
Curtailable Load (FSL,

GLD)
Dispatchable Standby
Generation

Regional Operator
Emergency DR
Programs:

Interruptible Load

Curtailable Load

Dispatchable Standby
Generation

Direct Load Control

Voluntary emergency
demand Response

Voluntary emergency
standby generation

Pre-planned voluntary
interruptible/
curtailable load

Rolling Blackout

Premium Power

Better-Served-for-
Performance
(OBMC, PAP)

Priority Service

A sweet spot for smart grid-enabled tariffs: provisions for

coordinated operation of distributed resources.

© 2009 Electric Power Research Institute, Inc. Al rights reserved. 24
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I Distributed Resource Integration Framework:

Collective view includes dimensions of interactions
Regulatory and Policy Structure
Utility Service Provider Energy Markets
Operations
The Grid Markets
Operations 2
@ o
2 = I
3 Distributed o :
' c (] 4 [
5 Resource IS j
S £ N B ]
8 8§ ==/
=
Customer
Legend
Interfaces D
Entities m
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I Dimensions of Distributed Resource Integration

Framework
’ AY
1 1
: :
i Regulatory and Policy Structure i
H ———— e ———————————— Ss H
t== Regulatory =====f====== = e et mm o e : S5 ’
1
L Utility Service Provider EnergyiMarkets s-
1 . (3
1Operations Operational
Physical H Markets !
o7 rhysical memmmmn ? - """~ Commercial
|' \ I l' - Y
! \ i A H
: n K- -
i o 1 G 3 i
! ! Distributed H = . !
! Resource = n j i
1 H = H
1 : o __—__T._ H
: N
! . ,
\\~ ____________________ ‘\\ S
Legend Smmmmmmmm s -
interfaces (D
Entities
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I Examples of the Hierarchy of Influences
between Framework Dimensions

[ Regulatory }

—o>— @ | @
J Physical
Oper;tional E (6) [ ‘C':omr;1ercial }

Market Structure and Rules, Tariff Structure, RPS/GHG Requirements
Interconnection Policy, Regional Codes & Standards

Rates, Incentives, Penalties

Dispatch, Measurement , Verification & Control Capabilities, Limitations
Infrastructure and System Capabilities & Limitations

Utilization, Operational Capabilities and Limitations

@@EEEE @M
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I Elements under Regulatory Dimension

Elements Sub-Elements

Retail Tariff for DR
Rates & Tariff Net Metering
Feed-in Tariff
Renewable Incentive (Tax Credit, Rebate, etc.)
Greenhouse Gas Emission Penalties

Residential
C&I

Direct Incentives and

Penalties Performance-based incentives
. Ads and Promotions, Direct Customer Contact
Outreach and Cooperation Public Appeal
Interconnection Policy :‘Z:e_:::;;::f:umes
. Safety
Regional Codes & Standards | gyilging/Civil Codes Fire
Aesthetics
Permitting and Licensing Process
. . Renewables Portfolio Standards (RPS) Generation
Environmental Policies Storage
Greenhouse Gas Emissions Cap & Trade
Direct Access/Retail Competition z;'dem'al
Market Structure / Curtailment Service Providers z;jidemial
Retail Competition Retail Market Structure and Mechanics
Wholesale Market Structure and Energy
| Ancillaries
Mechanics Capacity
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Net Metering Policies

ME: 660
C0-0ps & munis:

OR: 25/2,000

:
“"‘
A |

nrs

NJ: 2,0001

[ DE: 25/5007/2,000*
MD: 2,00
DC: 1,000

VA: 20/! 500f‘

FL: 2,000
42 states & DC
have adopted a

AZ: no limit

°“I"Hi: 10d
KIUC: 50
>

D State policy
|:| Voluntary utility program(s) only Source: dsireusa, August 2009
* State policy applies to certain utility types only (e.g., investowned utilities)

|
[ AR: 25/30p

GA: 10710}
[LA: 25/300 :

net metering polic

Note: Numbers indicate system capacity limit in kW. Some state limits vary by customer type, technology and/or system application
Other limits might also apply X/Y: X= residential, Y/nosresidential

=Pl |

© 2009 Electric Power Research Institute, Inc. All rights reserved. 29

Feed-in Tariff - FIT

* Feed-in tariff policies have driven rapid renewable energy growth for
electricity in Europe, but have not been widely adopted in North America to

date.
e Long-term contract (10-20 year) - A mechanism to incentivize renewables
e Examples:

- California— CPUC 8/27/2009 Ruling
Expanding FIT from 1.5 MW to 10 MW per customer
Limit to 1,000 MW statewide
Several proposed pricing models — mostly cost based
- Michigan HB 5218

- 20 Year Contracts

Hydro less than 500 kW: $0.10 kWh

Biogas less than 150 kW: $0.145 kWh

Geothermal less than 5 MW: $0.19 kWh

Wind turbine: $0.105 kWh ‘.‘-:3. i
Wind energy from small wind turbines: ~ $0.25 kWh ’ Il states with introduced FIT legislation
Rooftop solar less than 30 kW: $0.65 kWh States considering FIT legislation

Solar fagade cladding less than 30 kW: $0.71 kWh
=Pl |
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Feed-in Tariff - Germany

« The 2000 Policy, established a 20-year fixed price feed-in tariff for specific
renewable generation technology types. The Policy has been adjusted in
2004 and 2008 to reflect changes in technology and adaptation rates.

* FITs are why Germany has 53% of the world’s total installed solar PV;
currently getting 15% of electricity from Renewable Energy sources

cano
Annually and total installed PV power in Germany in MW 100

00
110
000

L3 1000
5 :/

w0
0 T
3 3 3 3 4 7o do 1z T et

o

199 1% IW3 1W4 19I5 196 19T 19 1T 2000 D01 ZNOZ  ZMO3 2004+ EOOS 2006 ZOOT  Z0OS
instdled arnually == insalled i Towl

souee pen s T
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Interaction between “Planes” of Framework

I
* Role of programs in distributed resource operation and
deployment

ommercial

3
Ze

Means i

Markets and Operations

EPRRI | st i
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Elements under Physical Dimension

Applicable

Sub-Elements Interconnection
Standards

£ £/ system Studies Capacity Assessment and Planning N/A
2 C
:,">. 2| Infrastructure Availability Deliverability A
Voltage Regulation IEEE 1547, IEC TC8
Grounding IEEE 1547, IEC TC8.
Synchronization |EEE 1547, IEC TC8
General Electrical Interconnection | Electric Protection EEE 1547, IEC TCB, IEC 61850
Transient Response |EEE 1547, IEC TC8
v Inadvertent Energization IEEE 1547, IEC TC8.
g Monitoring |EEE 1547, IECTC8
.“3 Area Fault |EEE 1547, IECTC8
2 Response to Abnormal Conditions |/2\tage & Frequency JEEE 1547, 1ECTCE
= Loss of synchronlzatlon IEEE 1547, IEC TC8
8 Reconnection IEEE 1547, IEC TC8
a; Limitation of DC Injection
£ | Power Quality Limitation of Voltage Flicker Induced IEEE1547
- Harmonics
islanding Unintentional Islanding ee1sar
Intentional Islanding - MicroGrid
Abnormal voltage and frequency; Synchronization;
Conformance Test Interconnection integrity; Unintentional islanding; ”15‘7-;2::::::5'0'&5‘
Limitation of DC injection; Harmonics
= Phase Balancing
e
S5 . . Meterin, |EEE 1547.3
k § Monitoring Te\emetfy IEC 61850-7-420
2a Local IEEE 1547.3
o | Control Remote IEC 61850-7-420
© 2009 Electric Power Research Institute, Inc. Al rights reserved 33

States with DER Interconnection Policy

‘
[WA: 20,00}
. M

T: 50*
— [

—
- PA: 5 ooo [MA-no Timjt
(NV-20,00p h
- | [ 10000 ™ by
CA: no limjt VA: 20,004

MO: 100 KY: 30—\ MD: 10,000
-‘—' 7RG o Tind
oi sc: 20/100}

— [GA: 107100
—-—

g

TX: 10,004

37States+

DC& PR
have adopted an
interconnection polj

* [HiznoTim|e

I:l State policy PR: no limif
Standard only applies to netetered systems
Notes: Numbers indicate system capacity limit in KW. Some state limits vary by customer type (e.g., residential/non-
residential).“No limit” means that there is no stated maximum size for individual systems. Other limits may apply.
Generally, state interconnection standards apply only to investor-owned utilities. X/Y: X= residential, Y/non-residential

Source: dsireusa, July 2009

=r,r 2l
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Elements under Operational Dimension

Elements

Planning

Sub-Elements
Capacity Planning

Forecasting

Maintenance

Aggregation

By Resource Type

By Program

By Network Location

Capacity

Capacity Market / Resource Adequacy

Energy

Day-Ahead

Hour Ahead

Reserves

Spin/Non spin

Replacement Reserve

Scheduling &

Regulation

Regulation Up/Down

Operation

Other Ancillary Services

Imbalance Energy
Voltage/VAR Support

Emergency Support

Emergency Operation

Outage Management & Restoration

Emergency Maintenance

Billing and Settlements

Market Settlement

Settlement Allocation

© 2009 Electric Power Research Institute, Inc. All rights reserved.

TRIC POWER
RESEARCH INSTITUTE

Elements under Commercial Domain

Elements

Ownership

Utility

Sub-Elements

Customer

IPP

Service Providers

Project Cost

Capital Cost

Deployment & Integration Costs

O&M Cost

Financial Payback

Life Span

Project Cost

Renewables

Deployment
Incentives

Performance

Other

Power Purchase Agreement / Feed-in
Tariff

Customer

Capacity Payment

Contracts

Performance Payment

Renewable Energy Credits

Other Rates & Tariffs

© 2009 Electric Power Research Institute, Inc. All rights reserved,
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Sample DER Programs

« California Self Generation Incentive Program
— Adaptation incentive for adaptation of small DER — extended through 2011
» PGE Dispatchable Standby Generation Program

— Utility takes responsibility for regular maintenance and fuel cost of DGs — up to 400
dispatch hours per year

» SDG&E Rolling Blackout Reduction Program

— for DER Greater than 50 kW, Customer is compensated at $0.35/kWhr when
SDG&E dispatches the resource

» Duke Energy Solar PV Distributed Generation

— Utility rents customer’s roof-top or land, installs utility owned and maintained PV,
customer receives rental payment.

* NYSERDA Solar and Wind Incentives
— Qualified installations receive adaptation incentives
* Various Net Metering Programs

* Feed-in Tariff

=PRI |
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DER Program Descriptions
REGULATORY COMMERCIAL
i q Incentives | Regional Codes .
) o metw.al Rates & Tariff & Penalties| & Standards Ownership
Primary Characteristic Policie
Other Characteristics Retail | Net |Feedin Inter:
o | Tariff |Metering| Tariff g G g [
Enabled o 5| & Polier s 2y
2125 |el5|2/5|5 2|5 2|3 |2|8e|55
HHAHHEUHEEE R IBEREE
CA Self Gen Incentive Program|
CA Solar Initiative Program| -
CA Net Energy Metering Program| -
MN Net Metering Program| --
CA Feed-in Traiff| [l [ ]
SDG&E Rolling Blackout Reduction Program| ||
CA PHEV Tariff (pending)| || |
Standby Rate --
PGE Dispatchable Stanby Generation Program| | H
Duke Energy Solar PV DG Program| -- -
Duke Energy Parallel Generation Program |
NY Net Metering Program| | -
NY ICAP| | [ ]
NY DADRP| [ | |
NY EDRP| [ [ ]
NYSERDA Solar & Wind Incentive Programs| | ||
| |
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I Mapping of DER Integration projects against

Region
us
us
us
us
us
us

Europe

Germany
Germany
Germany
Germany
Germany
Germany

Project
DOERDSI
DOERDSI
DOERDSI
DOERDSI
DOERDSI
DOERDSI
EC
E-Energy
E-Energy
E-Energy
E-Energy
E-Energy
E-Energy

FortColins Zero Energy Zone

Name
Detroit Edison DER Integration
SDG&E Beach Cities Microgrid

CERTS/Chevron Microgrid
IIT MicroGrid

Framework Elements

Maui Grid Modernization

FENIX - Virtual Power Plant

e-DeMa

Mannheim model city

eTelligence

MEREGIO - Low Emissions

RegModHarz

SmartW @tts

© 2009 Electric Power Research Institute, Inc. All rights reserved.
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Physical

X

X
X
X
X

Operational Commercial
X X
X
X
X X
X
X X
Home Automation
X X
X X
X
X
X X
ERPRaI | i i

I Description of EPRI Smart Grid Demonstration

Projects using Framework Elements (Draft)

Project Involving Elements BUSINESS OBJECTIVES | | REGULATORY PHYSICAL COMMERCIAL  OPERATIONAL
g8 g | [FronmiE g Operational Scheduli
E E Z -g ental § ystem perationa Ownership Planning chedul |r'|g
g 2 g § s Policies | Planning 2 Support & Operation
S|E|2[%|s S & o 5
EPRI Smart Grid Demonstration Project | £ (2 |5 | ¢ | E w [ZE o] 5|8 2 4

Els|elz]s glza & 2|8 - 2 [E|w g =
g2|le2|le|@|8 2 153|38|35|8 £l 5 S|a| | £ & AR
alel|3d s} 2 (88 2|2(8lsd=|®°|z HHEEEE R
alglelg ol El2&l&|5|5 5| £|2|l|2(E|=|B|S| & 2|E
o | E|l5]|3|¢ e| E|E clB|eBdL|E|E(e|=|g|> 8/ e|elgl3
2 o1 g G | ElEI2ds[s]|5 ZlolE|ls5lg &
S|S|E|s|& olz |e|E|=|€ge|S 8|38 5 E[5|8| ¥
s |2 El£ TI5 |2|a = H AR &
E|S & © E als & S

AEP

ConEd

EdF

First Energy
PNM
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Request: Project Survey Participation

* Who:

— Project managers (or delegated assistant) of actual deployments
or pilots demonstrating distributed resource integration

* Benefit:

— Adopt broader perspective through application of framework and
inclusion in study

» Goal:

— Compare existing projects towards revealing gaps and identifying
other critical scopes for demonstration

* Alternative contact to participate: aeldredge@epri.com
* Dates:

— Submit survey by November 1 (report deadline)
— Before December 1 (future update)
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Aggregation Methods
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I Current ISO/RTO Opportunities for DR:

Product ISO-NE NYISO PIM MISO ERCOT CAISO SPP
Installed Capacity
S| I C: Full El Load| El
. RTDPR, RTEG, op —pecial Case Pull Emergency Load), oy voditying mergency
Capacity Resources Response (Capacity Interruptible
and SP - Resource :
(Capacity Component) Load Service
Component)
Day-Ahead Load Variable
Day Ahead Energy Response Day-Ahead Demand Economic Load Participating Dispatch
Program for |[Response Program Response DRR-|, DRR-I Load Program Demand
RTDRP & RTPR Response
A Real Time Price Emergency Emergency Load Emergency
Real Time
Response  |Demand Response| Response - Energy Demand
Imbalance Energy Program Program, SCR Only Response
R RDemand A Dﬁ;nancsl S"fe Economic Load LaaR / NSRS, RRS| Participating
eserves esponse ncillary Services Response DRR-I, DRR-II CLR, UFR Load Program
Reserves Pilot Program .
b d IControllable Load
Demand Side . eman Resources
5 Economic Load Response
Regulatmn Ancillary Services providing
Response Resource Type-
Program I Regulation
Service
This mapping scoped under the SG Demo was also contributed to NAESB through the Smart Grid Task Force.
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I Sample Instruments Supportive of Defined

Market Products

Solar Incentives
Renewables Incentives
Other Incentives

Sample
Instruments

Resource Adequacy
Demand Charges
Other

© 2009 Electric Power Research Institute, Inc. All rights reserved,

Time-based: e.g., TOU
Market-based: Dynamic / RTP
Performance-based
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Capacity Hour :
EE -
E E Deployment Planning Ahead Real-time
= % Regulation
£3 Reserves =
£ E Capacity Energy
. ] Feed-in Tariff Reserve
B -g Incentives Capacity Markets Markets
“E’ % Net Metering .
EE Balancing
3 g : . Energy
Retail Tariff for DR Markets
Incentives Capacity Energy
Self Gen Incentives ICAP Market Fixed / Blocked / Tiered Reserves

Reserve Markets

Regulation
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I Program Types and their respective Time Horizons for
balancing Supply/Demand using Distributed Resources

j=4 N
gRr Deployment Capacity IRIouIe Real-time
= ‘:o; Planning Ahead
Regional Codes and Standards
Resource Adequacy Requirements i
g 5 -y 4 . Demand Limiting Premlum Power
Demand Subscription Service Rolling Blackout
. . Paid for Performance
Paid for Adoption :
Incentives Installed Seasonal Paid- Regional Operator Regional Operator
“é Capacity Market for-Performance Economic DR Emergency DR Program
2
E Retail Tariff
=) X X X Discounted Rate for
2 Feed:in Tariff | Seasonal Tariff il Interruptible/Curtailable Load

Net Metering Seasonal TOU Real-time Pricing (DA, HA)

" Incentives: Capacity: Energy: Reserves
25 Self Gen Incentives ICAP Market Fixed /Blocked / Tiered Reserve Market
% g Solar Incentives Resource Adequacy TOU
3 Renewables Incentives Demand Charges Dynamic Pricing )
= Other Incentives Other Other Regulation
Discounted
Rates for

Dynamic Pricing of energy for Market Economics vs. forms of
Paid for Performance and Variable Service Subscription for Reliability
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Relationship of wholesale and retail market prices

Wholesale and ISO/RTO Markets

Wholesale Prices

Wholesale: Capacity Energy Reserves Regulation

¢ Distribution Capacity and PQ Charges
Retail Uplifts: o Loss Compensation

» Distribution / Delivery Service Charges

Retail:

Capacity Energy Reserves Regulation

Retail Prices

End-Use Customers
Question for pause: Real-time pricing for what?
Actual cost-impacting situation can vary (e.g., overloads from fast charging PHEVS).
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I EPRI-led DR Triggers Collaboration:
Crossing traditional boundaries to bridge industry gap

Restructured Industry

Generation Company

Transmission
Company
Distribution

Power
Marketer

Regional
Market
Operator

Energy

Company Retailer

Resources
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I Resource Types and Charges Relevant to
Demand Response

» Generators

¢ Pump Storage Gen

« Dispatchable participating load
* Non-participating load
e Import

* Dynamic Import

* Export

* INTER-SC Trade

* Metered Subsystem .
« Participating Transmission Owner
« UDC

* FTR/ICRR

» Transmission Ownership Rights

75 Charge Codes out of 183 reviewed found relevant to DR (before transition) ‘

ErRl |
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l Information Exchange Comparison:
Demand Bidding (Status Quo) vs. Demand Limiting

< Demand Bidding (offers to sell)

— Status quo: Participant offers to sell
(e.g., ISO Ancillary Service Participating
Load Program)

— ISO/RTO procures and allocates resulting
costs to electricity buyers (e.g., reserves)

— Procure reliability reserves at any cost

* Demand Limiting (bids to buy)
— Configurable limit by customer subscription
— Automation of response m
— enabled by smart grid infrastructure

— Potential of avoiding excess procurements
and resulting costs allocable to buyers

K’Qesouxce(:apabﬂity ‘
. . - 7 .
Smart grids can enhance configurability and automation to support
new uses and emerging applications for distributed resources. Can

help bridge the disconnect between wholesale and retail markets.
EPRI |5
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Conclusions

S
* Important to identify & prioritize objectives for use of distributed
resources before picking methods, technologies, and “standards”
— An objective implies time horizon for addressing system imbalance risk
— Implications on actuation requirements
* response time, communications and coordination requirements
« Structure incentives and programs to support objectives
— Deployment incentives: Customer adoption of enabling technologies

— vs. Operational provisions: Coordination of resource response to support
grid or market operations

* Inform standards activities at national level
— Guiding principles needed (from industry that operates the power system)
— Industry objectives and priorities for integrating distributed resources

— Scope of implementation methods to consider in use case and standards
consensus efforts (e.g., NIST PAP9 focus: just dynamic pricing or also
other smart grid-enabled retail contracts?)

ErPR| i
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Together...Shaping the Future of Electricity
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