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Engine Manufacturers 
Association

• Member Trade Association 
Representing Manufacturers of 
Internal Combustion Engines

• Represent Industry on Legislative 
and Regulatory Matters With 
Federal, State, Local Government

• Emphasis on Environmental and 
Emissions Issues



Topic Outline
• Distributed Energy Issues
• Distributed Energy Systems and 

Standards
• Emergency Standby Systems and 

Standards
• Workshop Policy Considerations



Distributed Energy 
Applications

• Owner’s End Use
• Demand Response
• Grid Support
• Isolated Generation 
• Connected to Grid

California
Digester

Plant 

Illinois Hospital New York Manufacturing



DE Systems – Combined Heat 
and Power (CHP)



Combined Heat And Power    
CHP

• Produces Electricity and Uses Excess 
Thermal Energy (Heat) To Produce Steam, 
Power Processes, and Heat/ Cool Buildings

• Same Size Range and Fuel Flexibility
• Efficiency – As High as 85%
• Emissions – Even Lower on Energy Output 

Basis
• Advantages – High Energy Efficiency, 

Conserves Natural Resources, Highly Cost 
Effective



Distributed Energy Can:
• Support Peak Grid Demand
• Reduce Grid Bottleneck
• Defer Grid Investment
• Add Capacity
• Reduce Peak Demand
• Enhance System and Individual Reliability
• Diversify Electric Generation Sources/Fuels 
• Increase Energy Efficiency
• Lower Overall Emissions vs. Central Stations
• Lower Consumers Energy Costs
• Facilitate Customer Flexibility and Choice
• Improve Homeland Security



Reciprocating Engines Are 
First Choice For DE Systems

• Generator Packages
Size Range – 50KW – 7.5 MW
Fuel Flexibility
- Natural Gas, 
- Diesel Fuel
- Process Gases
Energy Efficiency - 34-42 %
Emissions - Low NOx, CO2 ,PM
Advantages – Reliable, Durable, Available, Cost 

Effective, Serviceable and Maintainable



Reciprocating Engines
• Compression Ignition Engines

– Fuel Ignited by pressure in cylinder
– Diesel-fueled engines
– Extremely durable and reliable
– Emergency Standby Engine 

• Spark-ignition Engines
– Fuel Ignited by spark plug
– Variety of fuels – gasoline, natural gas
– Gaseous-fueled engines used in stationary sources such as DG, 

CHP, pipeline compression 



Engine Emissions Regulation

• Engines for Mobile Source Applications
– Onroad – trucks, buses
– Nonroad – farm/construction equipment, marine, 

railroad

• US EPA Regulates Mobile Source Engines
– Separate onroad and nonroad standards
– States (Except CA) pre-empted from regulating mobile 

sources by Clean Air Act

• States Regulate Stationary Sources



Engine Emissions Regulation

• Engines in Stationary Applications
– Compression ignition engines used in stationary 

applications are nonroad engines
• Same engines can be used in mobile equipment or 

stationary generators
• Meet EPA nonroad emissions standards

– Gaseous-fueled engines are manufactured for 
stationary applications and generally are not 
certified to nonroad emissions standards



Policy Considerations

• Implement State Policies and Regulations 
That Encourage the Rapid Deployment of 
New Distributed Energy Resources

• Ensure That All Aspects of DE are 
Considered When Developing State 
Policies
– Performance,  Generating Capacity, Energy 

Security and Efficiency, Air Quality, Cost, 
Customer Choice 



Policy Considerations

• Regulatory and Institutional Barriers
• Fixed Charges and Exit Fees
• Uniform Small Generator 

Interconnect Standards
• Reasonable Emissions Standards
• Incentives to Promote DE and CHP
• Streamlined Permitting and 

Certification



DG Emissions
• Potential Growth in DG Has Created 

Concern About Increased Emissions 
from DG Sources

• States Actively Developing DG 
Regulations 
– CT, DE, MA, NJ, NY, PA, RI in Process
– CA, TX Completed
– Other States to Follow



DG Emissions Issues
• NOx Emissions Are Primary Concern 

For Natural Gas Engines
• NOx and Particulates (PM) Primary 

Concern for Diesel-fueled Engines
• Emissions From DG Sources 

Contribute Very Little to Present 
State Emissions Inventories or Air 
Quality Problems



DG Emissions Controls
• More Stringent Emissions Standards 

Requires Increased Control Equipment 
Resulting in Lower Energy Efficiency 
and Higher Costs

Larger
Emissions 
Reductions

=
Decreased 
Efficiency + Increased 

Costs



Representative Emissions 
Levels



Comparison To Grid Emissions



Appropriate Emissions 
Benchmark?

• Best Combined Cycle Power Plant
– California Approach
– Energy Foundation Model
– Regulatory Assistance (RAP) Project 

Model 
• Average Grid Emissions
• Best Available Controls For Generation 

Technology



Appropriate Emissions 
Benchmark

• Best Combined Cycle Power Plant
– California Approach
– Energy Foundation Model
– Regulatory Assistance (RAP) Project 

Model 
• Average Grid Emissions
• Best Available Controls For Generation 

Technology



RAP Model Rule Emissions
Lbs/MWh

NOx PM CO CO2

Phase 1
2004

0.6 0.7 10 1900

Phase 2
2008

0.3 0.07 2 1900

Phase 3
2012

0.15 0.03 1 1650



Overly Stringent Emissions 
Standards Will Prevent 

Expansion Of DE and CHP
• Combustion-based DE Today Cannot 

Effectively Achieve Combined Cycle or RAP 
Model Emissions Benchmarks

• Manufacturers and US DOE in Joint 
Research Program to Increase Efficiency and 
Reduce Emissions (ARES)

• 2010 Stretch Goals
– 50 % Efficiency
– 0.3 lbs/MWh NOx



Recommended Approach
Consider Effects of  Emissions Standards on Efficiency 
and Performance

Set Reasonable, Achievable Emissions Standards That 
Encourage DG

Assure that DG Emissions Do Not Exceed Applicable Grid 
Emissions

Incorporate Adequate Lead Time to Assure Technology 
Development

Implement Less Stringent Standards in Attainment Areas 
Where Air Quality Issues Are not as Critical





Emergency Standby Power
• Intended As Back-up for Power 

Failures/Emergencies
• Supply Electricity During 

Emergencies/Disasters
• Provides Critical Life-Saving 

Function
• Allows Essential Government 

Services to Operate During Times 
of Emergency

• Prevents Significant Economic 
Losses



Modern Diesel Generator Set



Emergency Standby Power
• Emergency Generators Must Meet 

Stringent Performance Standards
– National Fire Protection Association Code 101
– National Electrical Code
– State and Local Building Codes
– Nuclear Regulatory Commission Standards

• Key Performance Standards
– 10 Second Start-Up
– Load-Following Ability
– Independent Fuel Source
– High Reliability
– Safe Under Harsh Conditions

• Diesel–fueled Generators Meet These 
Standards



Emergency Standby Power
• Diesel Engines Are Best Solution to 

Meet Performance Standards and 
State’s Needs for Emergency 
Standby Electricity

• Diesels fill critical role in being able 
to meet stringent performance and 
regulatory requirements, and their 
ability to perform their function 
should not be compromised

• Air Quality Impacts Are Small 
Because of Minimal Operating 
Times and Improved Emissions 
Profiles



Diesel Emissions Reductions

Nonroad Engines
EPA Diesel Engine Emission Standards

e.g, 302-602 hp
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Regulation of Emergency 
Generators

• Issues Surrounding Emergency Standby 
Generators Include:
– Appropriate Use – Emergency Only or DE 

Peaking Source 
– Definition of Emergency
– Need for Emissions Controls
– Limiting Hours of Operation
– Requiring Alternate Technology



Appropriate Regulatory 
Controls To Assure 

Performance
• No Restrictions on Operations During 

Emergencies
• Allow 100 Hours of Operations During Non 

Emergency Conditions For Periodic 
Maintenance and Exercising

• Emissions Standards Equivalent to U. S EPA 
Nonroad Engine Tier 2 or 3 Regulations

• No Requirements for Aftertreatment Devices
• Ultra-low Diesel Sulfur Fuel Can Be Used to 

Reduce Emissions



Appropriate Emissions 
Standards

• U. S. EPA Nonroad Tier 2 or 3 Standards
• Standards requiring aftertreatment (EPA Tier 

4) should be avoided
– Small Annual Emissions 
– Aftertreatment Devices May Not Work
– Aftertreatment Devices May Affect Performance

• Certified engines available and cost effective



Key Emergency Generator 
Issues

• Emergency Generators Save Lives and Keep 
Essential Services Running 

• Environmental Regulations Must Recognize 
this Vital Role and Not Impair their Ability to 
Function as Needed 

• Emergency Generators Should Be Allowed to 
Operate as Distributed Energy Generators IF 
the Operator Complies with the Emissions 
Standards Applicable to Non-Emergency 
Generators



Summary
• DG provides many advantages and are cleaner 

than most existing grid emissions
• Establish reasonable DG emissions standards 

that approach future ARES Project Goals (0.3 
lbs/MW-hr) beyond 2010

• Consider all aspects of DG –emissions, 
efficiency, cost

• Develop well-defined role for emergency 
generators

• Adopt US EPA Tier 2 and 3 nonroad emissions 
standards for emergency standby engines
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