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Clean Energy States Alliance (CESA) is a national nonprofit coalition of
public agencies and organizations working together to advance clean energy.
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State-Federal RPS Collaborative

* With funding from the Energy Foundation and the US
Department of Energy, CESA facilitates the Collaborative.

* Includes state RPS administrators, federal agency
representatives, and other stakeholders.

* Advances dialogue and learning about RPS programs by
examining the challenges and potential solutions for
successful implementation of state RPS programs, including
identification of best practices.

* To sign up for the Collaborative listserve to get the monthly
newsletter and announcements of upcoming events, see:
www.cesa.org/projects/state-federal-rps-collaborative
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Today’s Guest Speakers

Robyn DeYoung, State Climate and Energy Program
Manager, U.S. Environmental Protection Agency (EPA)

Jeremy Fisher, Principal Associate, Synapse Energy
Economics
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Overview of
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geneRation Tool (AVERT)

Robyn DeYoung, US EPA
Jeremy Fisher PhD, Synapse Energy Economics
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wEPA Today’s Presenters

[\\v Robyn DeYoung

US EPA State and Local Climate and Energy Program

5# @g Co-Author of Roadmap for Incorporating EE/RE Policies in SIPs
- ® Previously at Ohio EPA

. Jeremy Fisher
=5 Principal Associate, Synapse Energy Economics

Work for public interest clients, including state and federal
agencies, consumer advocates, and environmental groups

Long-term planning, market systems, energy & env. policies




Introduction on Building Energy Efficiency and
Renewable Energy (EE/RE) Resources

WSS 1n 2009, EPA:

* Began to renew our effort to encourage and

o\
h fsq remove barriers to EE/RE and CHP
Nl

<EPA

* Looked for ways to make it easier to include
emission benefits of EE/RE and CHP to meet

clean air goals
— States were asking for clearer guidance

* Wanted to be clear that these are viable, cost
effective emission reduction strategies

— Focused our efforts on air quality plans (e.g., State
Implementation Plans (SIPs) for National Ambient Air

Quality Standards (NAAQS))




Opportunity to Capture the Air Quality and
Emission Benefits of EE/RE Programs

Counties Where Measured Ozone is Above Proposed Range of
Standards (65 — 70 parts per billion)
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SEPA AVERT Overview

AVERT addresses key challenges associated with quantifying
emission benefits of EE/RE programs.

- Integrated nature of the power system makes it difficult to quantify
generation and emissions changes from EE and RE (wind and solar)

- Generating units, and thus emissions (CO, and criteria air pollutants),
respond differently to different programs (EE/RE);

AVERT translates the energy savings and renewable

generation of state EE/RE programs into emission reductions

for NAAQS compliance

— An Excel-based tool that allows users to understand the effect of EE
and RE on emission changes at the regional, state, county and EGU
levels

— Built to be straightforward, transparent and credible

— Peer reviewed and benchmarked against industry standard electric
power sector model — PROSYM




Emission Quantification Methods
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<EPA

Applications for AVERT-Calculated
Emissions

SIP credit in a state’s National Ambient Air Quality
Standard Clean Air Act Plan*

Analyze NO,, SO, and CO, emission impacts of an
EE/RE program portfolio

Compare emission impacts between different
EE/RE resources

ldentify location of emission reductions at the
regional, state, and county levels
— EGU representation also available

Promote emission benefits of EE/RE with easy-to-
interpret maps and charts

This is not a projection tool, not intended for
analysis more than 5 yrs from baseline

== ™ With the concurrence of the appropriate EPA regional office



SEPA Examples Using AVERT

* The Clean Air Benefits of Wind Energy
— AWEA, May 2014
* Maine Distributed Solar Valuation Study
— Maine PUC March 2015
* Scoring Green Bonds using AVERT
— The Alliance to Save Energy’s CarbonCount™ May 2015

* U.S. EPA’s Regional Comparison of Wind, Solar and
EE programs

— US EPA and Synapse Energy Economics, April 2015
* U.S. EPA’s Ozone Advance Program

— Various states & local governments, ongoing

* DOE’s Online Smart Grid Calculator
— PNL, Fall 2015




AVERT Overview

* Using data-driven analysis, how do we
distinguish which EGU respond to changes in
load reduction?

* Rich dataset from EPA Clean Air Markets
division (hourly, unit-by-unit generation &
emissions)

* Gather statistics on unit operations under

specific load conditions, and then replicate
changes through a Monte Carlo analysis

* Model divided between statistical core
module, and user interface

www.synapse-energy.com | ©2015 Synapse Energy Economics Inc. All rights reserved.



Generation Before RE
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* EE/RE (generally) reduces
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emissions
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AVERT Underlying Data

Continuous Emissions

Monitoring (CEMS) data
from Clean Air Markets
Division (CAMD) @ EPA
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AVERT Regions

Regions represent
relatively autonomous
electricity production
zones, and are based on
EIA’s electricity market
module regions.
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Regions include: California,
Great Lakes / Mid-Atlantic,
Lower Midwest,
Northeast, Northwest,

(SE) Rocky Mountains,
Texas \"‘\ Southeast, Southwest,

(TX) Sy 3 I\) Texas, and Upper Midwest
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I
AVERT’s Modules and Data Files

: I E> I E> I

Excel workbook MATLAB Code Text files Excel workbook

Most users will only need to use the Regional Data Files and AVERT
Main Module to calculate emissions

13



<EPA

n\w

New U.S. EPA Paper on Assessing
Emission Benefits of EE/RE Resources

We studied the role of four different EE/RE
resources in AVERT’s 10 regions across the U.S.

— Which resources are most effective at avoiding NOX

and CO, emission impacts and are which regions
more responsive?
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Figure 1. Electricity generation resource base in US regions.
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New U.S. EPA Paper on Assessing
SEPA Emission Benefits of EE/RE Resources —

Results
* We found that there is variation in emission
impacts across the AVERT regions.

\
5-’ g;-ii — Results from 3% penetration of EE Portfolio for CO,
\ -

and NOx are shown below.

Figure 1. Regional distribution of avoided NOx (left side) and CO2 (right side) (tons per MWh) from a 3% avoided
generation portfolio energy efficiency resource.

For details, visit: http://www.epa.gov/ttn/chief/conference/ei21/index.html 15



New U.S. EPA Paper on Assessing Emission
Benefits of EE/RE Resources - Results

Avoided CO2 Rate (t/MWh)
Wind Utility PV Portfolio EE Baseload EE
Northeast 0.52 0.53 0.54 0.53
Great Lakes / Mid-Atlantic 0.78 0.77 0.77 0.77
Southeast 0.66 0.67 0.67 0.67
Lower Midwest 0.82 0.78 0.79 0.81

Upper Midwest
Rocky Mountains 0.85 0.83 0.83 0.84
Texas 0.67 0.64 0.64 0.66
Southwest 0.57 0.56 0.56 0.56
Northwest 0.68 0.68 0.66 0.68
California 0.49 0.49 0.49 0.49

Avoided NOx Rate (lbs/MWh)

Wind Utility PV Portfolio EE Baseload EE
Northeast 0.62 0.68 0.72 0.65
Great Lakes / Mid-Atlantic 1.27 1.30 1.31 1.29
Southeast 0.97 1.02 1.02 1.00

Lower Midwest

Upper Midwest

Rocky Mountains

Texas 0.66 0.68 0.68 0.67
Southwest 0.91 0.85 0.79 0.84
Northwest 1.32 1.35 1.38 1.37

California 0.73 0.70 0.67 0.70

Across EE and RE options

*  Wind and Baseload EE
create the highest level of
displaced CO, emissions per
MWh avoided

* There is more variation in
the effect of programs on
displaced NO, emissions per
MWh avoided

Across US Regions

* Regions with a
disproportionately high coal
resource base (i.e., Midwest,
Great-Lakes, and Rockies)
experience the greatest
emission displacements
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YEPA AVERT Resources

SEPA

For more information on
AVERT visit:
WWW.epa.gov/avert

' AVERT Online training:

http://epa.gov/avert/trai

ning-
module/directory.html

* Contact us at
AVERT @epa.gov
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Thank you for attending our webinar

Warren Leon
RPS Project Director, CESA Executive Director
wleon@cleanegroup.org

Visit our website to learn more about the State-Federal RPS
Collaborative and to sign up for our e-newsletter:
http://www.cesa.org/projects/state-federal-rps-collaborative/

Find us online:

WWW.CeSa.org

facebook.com/cleanenergystates

@CESA_news on Twitter

)¢
States Alhonce
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Fraction of time in Operation

Statistical Module
Operating Statistics (1)

How often, and under what conditions, does
an EGU generate power?
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b

Probability of Generation Level

Statistical Module
Operating Statistics (2)

When an EGU is on, how much does it
produce under various load conditions?

W A Parish WAP6

1

0.8 1

N

06 .

04 .

Probability of Generation Level

Baseload coal

©2015 Synapse Energy Economics Inc. All rights
reserved.

Lake Hubbard 2
533 MW

Intermediate gas



Statistical Module
Operating Statistics (3)
How much emissions are released by an EGU
at different levels of generation?

Oklaunion Power Station 1
698 MW

NOx

>
w®

£

Marginal Frequency
within Generation Bin

Marginal Frequency
within Generation Bin

www.synapse-energy.com | ©2015 Synapse Energy Economics Inc. All rights
reserved.
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60,000

.. ERCOT Generation Curve
Statistical Module 2012

Monte Carlo

50,000

a) Estimate average EGU
generation and emissions
through Monte Carlo
simulation.

b) Estimate change in E /m, /

per change in system d demz

40,000 MW
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Spencer 5

Hardin County Peaking Facility HCCT1
Hardin County Peaking Facility HCCT2
RW Miller **4

Leon Creek CGT1

W A Parish WAP1

W A Parish WAP2

Leon Creek CGT4

Exelon Laporte Generating Station GT-2
Decker Creek GT-1A

Decker Creek GT-1B

Sam Bertron SRB4

Sam Bertron SRB3

Permian Basin 5

W A Parish WAP3

Spencer 4

Permian Basin CT5

Mustang Station Units 4 and 5 GEN1
V H Braunig CGTS

Exelon Laporte Generating Station GT-1
Handley Generating Station 3

Decker Creek GT-2B

Power Lane Steam Plant 2

Greens Bayou GBY5

Graham 1

Ray Olinger BW3

Decker Creek GT-2A

Exelon Laporte Generating Station GT-3
Sand Hill Energy Center SH6

Permian Basin CT2

Ray Olinger BW2

Barney M. Davis 1

Roland C. Dansby Power Plant 3
Tradinghouse 2

Sim Gideon 1

Valley (TXU) 2

Cedar Bayou CBY2
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