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A Grid in Transition: A look at Power 
Systems Regulations
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Overview:

• US Department of Energy Structure

• EPA Regulations Affecting the Power Industry:
• Clean Power Plan
• Carbon Storage Regulations

• Emissions and Generation Trends

• Coal’s R&D Focus:  Carbon Capture and Storage
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Department of Energy Organization

Office of Secretary

Undersecretary of 
Nuclear Security

Undersecretary of 
Management & Operations

Office of Fossil Energy

Office of Nuclear Energy

Office of Renewable Energy

Office of Electrical Reliability

Office of Native American Energy

Office of Science

Undersecretary of 
Science and Energy
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Office of Fossil Energy

4

Office of Clean Coal and 
Carbon Management

Office of Oil and Gas

Strategic Petroleum Reserves National Energy 
Technology 
Laboratory
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Recent US. EPA Regulations:
Power Sector
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The EPA Regulatory Train Wreck:
Regulatory Timeline for Coal-Fueled Power Plants
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Coal-Fired Units: less than 1,100 lbs CO2/MWh [~500 gCO2 / kWh]
Reference: New Super Critical: 1,800-2,000 lbs CO2/MWh [800-900 gCO2 / kWh]

Coal may comply with ~ 40% capture 

NGCC:   1,000 lbs CO2/MWh [453 gCO2 / kWh]
Gas CT:  1,100 lbs CO2/MWh [500 gCO2 / kWh]

- Compliance is on a 12 month rolling basis
- Captured CO2 may be sent for geologic storage 
- EOR may be used with appropriate reporting (Subpart RR)

Timeline:
Proposed Regulation:  November, 2013
Final Regulation expected Summer, 2015

Note:  111(b) must be final before 111(d) is final!

Proposed 111(b) New Source Performance Standard:  
New Coal and Gas Fired Power Plants



CLEAN POWER PLAN

Reducing Carbon Pollution From 
Existing Power Plants

2014 Proposal
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This Proposal Deals With the Largest 
Source of GHG Emissions in the U.S.

9
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Building Block Strategy EPA Used to 
Calculate the State Goal

Maximum Flexibility:
Examples of State 

Compliance Measures
1. Make fossil fuel-fired power 

plants more efficient
Efficiency Improvements Efficiency improvements

Co-firing or switching to natural gas
Coal retirements
Retrofit CCS (e.g.,WA Parish in 
Texas)

2. Use lower-emitting power 
sources more

Dispatch changes to existing 
natural gas combined cycle 
(CC)

Dispatch changes to existing natural 
gas CC

3.   Build more zero/low-emitting 
energy sources

Renewable Energy
Certain Nuclear

New NGCC
Renewables
Nuclear (new and up-rates)
New coal with CCS

4. Use electricity more 
efficiently

Demand-side energy efficiency 
programs

Demand-side energy efficiency 
programs
Transmission efficiency 
improvements
Energy storage

10

Clean Power Plan:  The Building Blocks
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States Have Flexibility

 

Basis for state goal – 
Potential emissions 
pathway reflecting 
EPA’s analysis 

   2020            2021              2022              2023              2024               2025                2026                2027               2028              2029
     

A state can choose any trajectory 
of emission improvement as long 
as the interim performance goal is 
met on average over 10 years, and 
the final goal is met by 2030 
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As an example, states could do less in the early years, and more in the later 
years, as long as on average it meets the goal

Timing of Power Plant Emission Reductions
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By June 30, 2016
State submits initial multi-

state plan and request for 2-
year extension

EPA reviews initial plan 
and determines if 

extension is warranted

by June 30, 2017
State submits progress 

report of plan

by June 30, 2018
States submits multi-

state plan

State submits Negative Declaration

State submits complete implementation Plan by June 30, 2016

State submits initial Plan by June 30, 2016 and request 1-year extension

State submits initial multi-state Plan by June 30, 2016 and request 2-year extension

Emission 
Guideline 

Promulgation
June 1, 2015

by June 30, 2016
State submits negative 

declaration
EPA publishes FR notice

by June 30, 2016
State submits plan

by June 30, 2016
State submits initial plan 

and request for 1-year 
extension

EPA reviews initial plan and 
determines if extension is  

warranted

by June 30, 2017
State submits complete plan

2015 2019

Proposed Implementation Timeline

Compliance 
period begins

2020

2020

EPA reviews plan and 
publishes final decision  

within 12 months on 
approval/disapproval

EPA reviews plan and 
publishes final decision  

within 12 months on 
approval/disapproval

EPA reviews plan and 
publishes final decision  

within 12 months on 
approval/disapproval

2016 2017 2018
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Underground Injection Control (UIC) Well Classes
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Energy Perspectives:
Future Electricity and Emission Trends



This is a time of fossil energy abundance
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Once in a generation opportunity to build

http://www.eia.gov/forecasts/aeo/images/figure_91-lg.jpg
http://www.eia.gov/forecasts/aeo/images/figure_91-lg.jpg
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Annual Energy Outlook 2014:
Electricity Projections to 2040 (Reference Case)
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Annual Energy Outlook 2014:
~60 GW of retirements between Reported and Modeled
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More than 40 Gtons /y

Insert IPCC trajectories
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Nuclear 8% 
Power generation efficiency         3%
Renewables 21%
End-use fuel switching 12%
CCS 14%
End-use fuel & elec. efficiency 42%

CCS

“All of the above” required

CCS technology remains critically important:
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Carbon Capture and Storage
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Carbon Capture and Storage:
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Cross-Cutting Research  
Crosscutting technology development program

Major Goals:  2016: advance 2nd gen materials, sensors, modeling 
technologies to applied programs 

2020: develop distributed communication sensor networks 
(transformational tech.) 

CO2 Storage
Safe, permanent storage of CO2 from power and industry

Major Goals:  2020: technologies and tools available to measure and account 
for 99% of injected CO2

2020: CCS best practices and protocols completed based upon 
RCSP Phase III activities

CO2 Capture and Compression
Cost effective capture for new and existing plants

Major Goals:  2016: complete 2nd gen field tests (~1.0 MW scale)
2020: complete 2nd gen pilot tests (10 to 25 MW) 

2025: complete transformational tech. field tests  (~ 1.0 MW)

Office of Clean Coal: Program Summary

Advanced Energy Systems
Gasification, Adv Turbines, Adv Combustion, CBTL, and fuel cells

Major Goals:  2016: Complete Warm Gas Cleanup demo.
2025: 20-30% Reduction in Combined Cycle Capital Cost (2nd

gen)
2025: Advanced combustion ready for pilot scale operation
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Regional Carbon Sequestration Partnerships

Characterization Phase
• 24 months (2003-2005)

Validation Phase
• 4 years (2005 - 2009)
• 7 Partnerships (41 states)
• 23 Geologic field 

validation tests

Deployment Phase
• 10 years (2008-2017)
• Several large injection 

tests in different geology

Representing:   
• >350 Organizations
• 41 States 
• 4 Canadian Provinces
• 3 Indian Nations        
• 34% cost share

Creating Infrastructure for Wide Scale Deployment
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DOE CCUS Demonstration Projects

CCPI 

ICCS (Area I)

Hydrogen Energy California
IGCC with EOR

$408 Million - DOE
$4.0 Billion - Total

Summit Texas Clean Energy
IGCC with EOR

$450 Million - DOE
$1.7 Billion - Total

NRG Energy
Post Combustion with CO2

Capture with EOR
$167 Million – DOE
$339 Million - Total

Air Products
CO2 Capture from Steam 

Methane Reformers with EOR
$284 Million - DOE 
$431 Million - Total 

Archer Daniels Midland
CO2 Capture from Ethanol w/ saline storage

$141 Million - DOE 
$208 Million - Total 

Southern Company Services
IGCC-Transport Gasifier w/CO2 pipeline

$270 Million - DOE
$2.67 Billion - Total

Focus – Large-scale commercial demonstration of CCUS integrated with 
coal power generation and industrial sources. 
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Southern Company:
Kemper County Power Project

Power to the Grid:  2014
Gasifiers Starting Up

Lignite 
Dome

Coal Mine

CO2
Treatment

Power Block

Gasifier
Island

Switchyard
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W.A. Parrish, TX
NRG/PetraNova project

Broke Ground Sept. 5th
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International Community Has Committed a Lot of 
Funding for Large CCS Demonstration Projects

Global CCS Institute, Global Status of CCS 2013 Report, 
http://cdn.globalccsinstitute.com/sites/default/files/publications/116211/global-status-ccs-2013.pdf
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Cost, policy, and parity

WRI, Oct. 2014

Levelized cost of electricity ($/MWh) for new generation sources and 
levelized power purchase agreement prices for recent wind and solar projects

Coal Coal + 
CCUS

Nat. Gas 
comb. cycle

NGCC + 
CCUS

Nuclear Geothermal Biomass 
power

Wind 
(onshore)

Solar PV Conc. Solar 
Power
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Summary:
• EPA Regulations causing major investment changes 

in the Electricity Sector
• Natural Gas abundance creates a fuel “bridge”
• Emissions remain high - much work needs to occur!

• US: Strong regulatory basis for CCS
• New regulations providing a policy push
• R&D and incentives  will provide a technology pull
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For Additional Information

Office of Fossil Energy
www.fe.doe.gov

NETL
www.netl.doe.gov

Jordan Kislear
Office of Clean Coal and Carbon Management

jordan.kislear@hq.doe.gov

http://www.fe.doegov/
http://www.fe.doe.gov/
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