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Summer Peak Demand Forecast 

2011 PJM Load Forecast Report  2 



Winter Peak Demand Forecast 

2011 PJM Load Forecast Report  3 



Load Not Constant 

The Brattle Group, December 5, 2006 4 



Price During Peak Load Can Be 10 to 
20 Times Higher Than Normal 

Integration of Price Responsive Demand (PRD) in PJM Markets - FAQ 
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Diesel Generators to the Rescue 

 
• Estimates of installed diesel generator 

capacity in the United States range as high as 
350,000 units totaling more than 127 
Gigawatts (GW) 

 Northeast States for Coordinated Air Use Management, June 2003 6 



7 



Behind-the-Meter Generation is  
Not DR 
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What is Demand Response? 
 

“Demand response means a reduction in the 

consumption of electric energy by customers from 

their expected consumption in response to an 

increase in the price of electric energy or to incentive 

payments designed to induce lower consumption of 

electric energy.” (FERC National Action Plan on 

Demand Response, June 17, 2010, emphasis added) 
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Delaware Regulations define 
Emergency 

 

• an electric power outage due to: a failure of the 
electrical grid; on-site disaster; local equipment failure; or 
public service emergencies such as flood, fire, natural 
disaster, or severe weather conditions (e.g., hurricane, 
tornado, blizzard, etc.); or 

• when there is a deviation of voltage or frequency from 
the electrical provider to the premises of 3% or greater 
above, or 5% or greater below, standard voltage or 
frequency. 

 
7 DE Admin Code 1144 – Control of Stationary Generator Emissions 
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DR Has Grown Dramatically in PJM 
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14, 833 Megawatts 

Capacity Delivery Year 
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Scale of DR in PJM Raises Issues 

• 14,000 Megawatts (14 Gigawatts) is just under 
10% of PJM’s total capacity requirement 

• It is roughly equivalent to 28 large-scale new 
power plants 

• We don’t know how much of this is actually 
BTM generation instead of real DR, but some 
estimates suggest it could be up to 50% (i.e. 
7,000 MW) 
– Why isn’t there more transparency? 
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16 cyl MAN Diesel generator_3 

http://www.youtube.com/watch?v=lfOJPV369-U 13 



Air Quality Impacts 

• Modeled impact from a single unit using 
AERSCREEN with the following assumptions: 
–  Emission rate:  4.15 lbs/hr Nox 

– NOx to NO2 conversion PVMRM @ 10% 

– Ozone concentration 40 ppb 

– Stack Height  5.5 ft 

– Stack diameter 0.58 ft 

– Exit flow rate  1250 cfm 

– Exit Temperature 900 F 
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Pollutant 
Emission Estimates 

In lbs/MWh 

Nitrogen Oxides 41.5 

Carbon Dioxide 1541 

Particulate Matter 3 

Carbon Monoxide 8.95 

Emissions Characterization 

AP-42 Chapter 3 15 



Pollutant 

[final rule cite] 

Primary/  

Secondary 

Averaging 

Time 
Level Form 

Carbon Monoxide 

[76 FR 54294, Aug 31, 

2011]  

primary 

8-hour 9 ppm 
Not to be exceeded more than once 

per year 1-hour 35 ppm 

Nitrogen Dioxide 

[75 FR 6474, Feb 9, 2010] 

[61 FR 52852, Oct 8, 

1996] 

primary  1-hour 100 ppb 

98th 

percentile, 

averaged 

over 3 years 

primary and 

secondary 
Annual 53 ppb (2) 

Annual 

Mean 

Particle Pollution 

[71 FR 61144,  

Oct 17, 2006] 

PM2.5 
primary and  

secondary 

Annual 15 μg/m3 annual mean, averaged over 3 years 

24-hour 35 μg/m3 
98th percentile, averaged over 3 

years 

PM10 
primary and 

secondary 
24-hour 

150 

μg/m3 

Not to be exceeded more than once 

per year on average over 3 years 

National Ambient Air Quality Standards  
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http://www.epa.gov/airquality/carbonmonoxide/
http://www.gpo.gov/fdsys/pkg/FR-2011-08-31/html/2011-21359.htm
http://www.gpo.gov/fdsys/pkg/FR-2011-08-31/html/2011-21359.htm
http://www.epa.gov/airquality/nitrogenoxides/
http://www.gpo.gov/fdsys/pkg/FR-2010-02-09/html/2010-1990.htm
http://www.gpo.gov/fdsys/pkg/FR-1996-10-08/html/96-25786.htm
http://www.gpo.gov/fdsys/pkg/FR-1996-10-08/html/96-25786.htm
http://www.epa.gov/air/criteria.html
http://www.epa.gov/airquality/particlepollution/
http://www.gpo.gov/fdsys/pkg/FR-2006-10-17/html/06-8477.htm
http://www.gpo.gov/fdsys/pkg/FR-2006-10-17/html/06-8477.htm
http://www.gpo.gov/fdsys/pkg/FR-2006-10-17/html/06-8477.htm


Analysis of Results 

• Emissions from a single engine will likely exceed 1-hour 
NO2 NAAQS considering background; 

• Emissions from multiple units in close proximity 
violates NAAQS for NO2 regardless of background; 

• Emissions from a single engine will likely violate the 
daily PM2.5 standard considering background; 

• Emissions from multiple units in close proximity violate 
the daily PM2.5 NAAQS regardless of background; 

• CARB’s estimate of 3 EE–4 (ug/m3)–1 means that a 
person exposed to a concentration of 1 ug/m3 of diesel 
PM has a 3 per 10,000 chance of contracting cancer in 
their lifetime. 
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Additional Impacts 
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• Most PJM DR is called upon 
during peak-day conditions, 
often during periods of poor 
air quality. 
 

• BTM DR engines have limited 
operating hours, but a real 
impact is that they displace 
cleaner capacity resources 
that would provide significant 
clean air benefits to the PJM 
region and beyond. 
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Climate Change Considerations 

• CO2 emission rate per MW of generation for 
diesel generators are roughly twice that of a 
modern combined cycle electric generating 
unit. 

• Diesel generators compare even less favorably 
with renewable sources of generation and fuel 
cells. 

20 



Emissions Standards 

• Emergency generators: 

 

– Existing – no actual emissions limits; just follow 
manufacturers maintenance and operating 
requirements/instructions. 

– New – generator must meet the emissions 
standards set by the US EPA in the New Source 
Performance Standards for engines. 
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Feasible Emission Controls and Cost 

Source: California Air Resources Board 
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Long-Term Air Emission Impacts 
• DR that clears the PJM capacity auction displaces 

other resources on a MW-for-MW basis 
• The long-term impact is that we are relying on 

increasing amounts of diesel-based BTM 
generation instead of cleaner fossil and renewable 
resources 

• Unlike BTM generation, new grid-scale generating 
capacity (e.g. wind and gas combined-cycle) would 
tend to operate more frequently, potentially 
displacing generation from older, dirtier power 
plants: 
– Diesel-based “DR” is preventing us from being able to 

capture these significant air quality benefits 
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Additional Thoughts 
• BTM generation essentially operates in the market 

as peaking capacity. We should call it what it is: 
– Peak Shaving and/or Distributed Generation 

• All generation – BTM or otherwise – should be subject 
to appropriate environmental requirements before 
they are allowed to bid into the market. Air pollution 
controls are feasible and cost effective.  

• BTM generation has no unique value as a planned 
reliability resource compared with other forms of 
generation: 
– PJM will acquire sufficient capacity to ensure reliability, 

irrespective of technology type. Annual auctions take 
place three years ahead of delivery year. 
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Policy Implications 
• Are we relying on dirty DR to replace retired coal 

capacity, instead of providing appropriate market 
signals to help develop cleaner alternatives?  
– Allowing the use of diesel generators for meeting peak 

electricity demand will discourage construction of 
new and cleaner resources 

• Only 74% of the DR offered into this year’s PJM 
capacity auction cleared the market: 
– Is BTM generation the “low hanging fruit” in the DR 

world? Is it displacing opportunities for real DR 
implementation (in addition to new gas and 
renewables)? 
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Policy Implications 

• Are we creating “winners” and “losers”? The health 
costs associated with the air pollution from these 
sources are significant and are borne by the public 
while the “private” costs are minimized by avoiding 
installation of controls. 

• Dirty BTM generation is inconsistent with other 
national efforts to clean diesel pollution such as Diesel 
Emissions Reductions Act (DERA). 

• BTM generation takes incentives away from real DR.  

• Aggregating existing emergency backup generators as 
DR is lucrative, but is it good public policy? 
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