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Overview

* Brief Background on IPM

 How are EGU strategies prepared?
— Base Case (CAIR/CAMR/CAVR)

— Where are the cost-effective additional
reductions possible?
* Regional programs
» Potential state policies?
« Geographic extent
e Projected NA areas

— Other Impacts



Brief Background on IPM: What is IPM?

IPM is a long-term
capacity expansion
and production
costing model for WUMS coyp  DSNY
analyzing the U.S.
electric power sector

EPA uses IPM to
analyze emissions
policies affecting the
power sector

IPM outputs are used
in EPA’s air quality
models

IPM was used on
— CAIR
— CAMR Model Regions in IPM v3.0
— CAVR
— Clear Skies Initiative




Brief background on IPM: IPM Structure

New and Existing Power Plants

Power Plant Pollution * Coal * Hydro Operational Factors
Control Retrofits ® Oil & Gas Steam = Renewables » Heat Rates
= Combustion Turbines = Cogeneration * Maintenance
= SCR, SNCR, and New NO. « Combined Cycle R Hgs . Outaces
Control Options S NGCIEaE < Othar g
e Wet and Dry FGD * Must Run

= AC| and Fabric Filter
Cobenefits for Hg

Existing Power
Plant Costs
e Fuel Costs
* Fixed O&M Costs
® Variable O&M Costs

POWER PLANT
Policy Specifications DISPATCH AND GRID
i OPERATIONS
® NO., SO: Hg, and CO:

* MACT, vs. Cap and Trade

« Banking and Progressive
Flow Control

/1

New Power Plants

= National, Regional, and PROJECTIONS : E;‘;:?::TS: ﬁsts
State Pro 5
a rograms ) = Power Prices = Wind Generation Profiles
* Renewable Portfolio = Fuel Use and Prices
Standards

* Allowance Prices

» Dispatch Decisions

e Financial Impacts

e Capacity Build
Decisions

Electricity Demand
Hourly Demand
Peak & Energy Growth

Resource Supply

s Gas Supply e s Reserve Margins

* Coal Supply = INILSIONG

= Biomass Supply ® Sompliahce Cost ) Transmission
* Oil Supply : Eotnpitarice Dechions * Capacity Constraints
-

PII:' ar!t_Ren'grement e Costs of Transmission

MNuclear Fuel Supply




Regional Policy already in place:
Base Case (CAIR/CAMR/CAVR,)

CAIR Geographic Coverage

CAIR Emission Caps*
(million tons )
2009/2010 2015
nnnnnnnnn 3.7
5

|| States not covered by CAIR - sources are required to meet Regiona

Haze requirements
B Sstates controlled for fine particles (annual SO, and NO,)

States controlled for both fine particles (annual SO, and NO,) and ozone (ozone season NO, )
|:| States controlled for ozone (ozone season NO,)



Annual NO,: State-Level Emissions

State-Level Annual NOx Emissions (tons/yr)

Legend

lj:l 180,000

I zo00 caMD data
[ | 20101PM projection
[ | 2015 1PM projection

I 2020 1PM projection

Includes emissions from all fossil fired EGUs




2020 Summer Season EGU NOx Emissions under
CAIR/CAMR/CAVR by Fuel Type

g 15 MTons

| | Controlled Qil
I Uncontrolled Qil
| |Controlled Gas
I Uncontrolled Gas

| |Controlled Coal
Controlled Coal: Emission rate < 0.15 Ib/MMBtu or SCR or SNCR

- Uncontrolled Coal Controlled Gas: Emission rate < 0.1 Ib/Mmbtu for CC, < 0.2 Ib/Mmbtu for CT,< 0.15 Ib/Mmbtu for O/G Steam
Controlled Oil: Emission rate < 0.15 Ib/MMBtu
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2020 Summer Season Uncontrolled Coal EGU NOx Emissions under
CAIR/CAVR/CAVR; Adding Further Controls

d] 15 Mton

B [ evel of NOx from Uncontrolled Coal Units under CAIR/CAMR/CAVR)
[ 1 Level of NOx when SCR is added to uncontrolled coal

Controlled Coal: Emission rate < 0.15 Ib/MMBtu or SCR or SNCR



2020 Retrofits

Projected Retrofits at Coal-Fired Units in 2020 SR
after CAIR/CAMR/CAVR @ 300 MW to BOD MW
Note: Map does not contain new generic units Sc.mgﬁﬂﬂ Eﬂ:v‘

@ <300 M
@ 300 WY to BOO by
@ =600 My
SNCR Only
© <300 Mw
@ 300 W to BOD M
() 600 My
SNCRiIScrubber
® <300 MW
@ 300 WY to BOD My
@ =600 My
Scrubber Only
® <300 M
@ 300 W to GO0 M
@ =600 nwy
IGCC
© <300 MW
@ 300 MW to BOD M
() =600 My
Repower
® <300 Mw
@ 300 WY to BOD My
@ 500w
Low NOx Burner
© <300 My

: (300 MW ta GO0 MY
*Retrofits also include Title 1V, NOy SIP Call and other State programs. ,:':, B0 MY
Starbursts within circles represent Activated Carbon Injection retrofits. No_n-Economic
"Scrubber” alzo includes Reagent Injection for Fluidized Bed Combustion units. These units achieve an S0;

remaoval efficiency similar to scrubbers. C_" <300 MW
"Mon-Economic indicates that a unit that is not projected to operate. O 300 MW to BOD MY
Coal-fired units also have additional particulate controls not shown. () =500 My




Projected 8-Hr Ozone (ppb) for 2020 _070al Learning Strategy
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Ozone Season EGU NOx Emissions (1000 t/yr)

OTC and LADCO sub-regional caps
were applied at a level of 75%
of the reduction available from
uncontrolled coal units.

Local controls were applied at those
nonattainment counties outside of
OTC and LADCO regions where
uncontrolled coal units exist,
imposing 100% controls.

MO controls were achieved with
application of SCR (for units == 100kWs,
90% removal efficiency)
and SMNCR (for units between 25 and 100 MYy,
35% removal efficiency]

Annual and summer season CAIR cap
were held unchanged.

El42

[ | Baseline (PM NAADS RIA)

B cortrol Scenario (Proposed O3 NAAGS RIA
|:| OTC Sub-regional cap applied

|:| LADCO Sub-regional cap applied

MA counties

D Local controls applied

Emissions represents fossil fuel units only
with capacity == 25 MyVs

DRAFT: Deliberative. Do not Quote or Cite
Preliminary Results. Data still in final QA review.
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2020 Ozone Season EGU NOx Emissions (Mtons)

SPPM

SPPZ

[ | Runa1(50%)
H]]]] ENTG S0 50% wif lowier CAIR)
ERCT

{
(75%)
{
{

TH% wil lower CAIR)
i | | RunB3(100%)

I Run B7 (100% wi lower CAIR)
|:| Local Controls
- Local Controls w lower CAIR



Other Impacts

Projected Coal-Fired Capacity with Scrubbers (GW)

400 » Cost of the policy
350
74.0 H
- * Marginal cost
250 60.6 H
1584 » Fuel prices
200
150 | * Generation mix
100 + . . .
* Wholesale electricity prices
50 A
0 * Retirements
2010 2015 2020 2025
B Existing or CAA Title IViState Retrofit O New Pulverized Coal and IGCC Capacity O Retrofit for CAIRICAMRICAVR
Projected Coal-Fired Capacity with SCR/SNCR (GW) Projected Coal-Fired Capacity with ACI (GW)
350
250
300
200
250
138.4
[ 255 | 16.2 100
100
) 50
o 123.0 120.8 119.4 118.4
0 T T T 0 T
2010 2015 2020 2025 2010 2015 2020 2025

‘D Existing or NOx SIP Calll State Retrofit 0 Mew Pulverized Coal and IGCC Capacity B Retrofit for CAIRICAMRICAVR|

*2025 numbers are highly tentative due to more uncertainty in future vears.
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For More Information:

www.epa.gov/airmarkets

Kevin Culligan
Serpil Kayin



