
NJHEPS Princeton Energy Management Workshop

Economics of Market Based Energy Management

Tom Nyquist P. E., Director of Engineering



Market Variables Affecting Energy Management Execution

- Import power prices

-“Congestion Costs”

- Spot daily gas markets

- Monthly gas markets

- CEG/CIG gas tariffs

- Fuel Oil Cost



PJM average 2 day pricing $22.67 avg.



PJM average 2 day pricing $48.87 avg.
Aug 4-6 



PJM/PSEG average 2 day pricing 
$48.87 PJM avg, $60.91 PSEG avg
Aug 4-6 



PJM/PSEG average 3 month pricing 
$46.95 PJM avg, $53.89 PSEG avg
May, June, July 



NYMEX Henry Hub gas 365 day trailing,
Jul-04 contract with volume



NYMEX Light Sweet Crude 365 day trailing,
Jul-04 contract with volume



Load Variables Affecting Energy Management Execution

- Campus Load Profiles

- Chilled Water Load Profiles

- Campus Steam Load Profiles

- Turbine Efficiency

- HRSG Efficiency

- Duct Burner Efficiency



Plant Variables Affecting Energy Management Execution

- Steam/Electric base load chillers

-Individual Chiller Efficiency

- Chiller part load characteristics



Business Rules Affecting Energy Management Execution

- Chiller Changeover Rules       
Base/Load Follow

- Min/Max Flow requirements

- Duct Burner Low Fire Rules

- Aux Boiler Rules of Engagement
-Winter/Summer

- Market Gas Ordering and Balancing

- Turbine Economic Shutdown Rules

- Operator Interactive Rules



Dispatch Challenge

How do we match power, steam, and chilled water 
demands to plant assets economically at any point in 
time, and while adhering to the business rules and 
operational constraints?



Dispatch Challenge

•• Integration Integration –– Execution of market based Execution of market based 
strategies using:strategies using:

•• Real time market analyticsReal time market analytics
•• Predictive strategiesPredictive strategies
•• Market forwards, underlying fuel futuresMarket forwards, underlying fuel futures
•• Process analytics and feedbackProcess analytics and feedback
•• Internet technologiesInternet technologies
•• Database technologiesDatabase technologies
•• Procurement and risk management  Procurement and risk management  
•• Efficiency ManagementEfficiency Management



Import Power and Market Price
Range of Import – 14 Mw, Range of Price-$110/Mw



Chiller Dispatch and Market Price

Steam Chillers

Electric Chillers

Market Price







ICAP/Transmission Strategies

- 5 highest PJM hours for ICAP
Installed capacity charges

-Transmission charges based on 
highest hour

- Campus wide ICAP Strategies
- Local Distributed Generation
- Campus Load Reduction 
through Marty’s group
- Steam Chillers



Economic Performance Improvements

- Implementation

- Learn Process and Establish Rules

- Improved Meter Data for Dispatch

- Create Operator Interactive HMI

- Model loads



Future Improvements and Goals

- Wholesale Power Market Transparency

- Create Market Benefits from Optionality

- Chiller Plant Thermal Storage 

- Dual Fuel Option for Duct Burner

- Forward purchases of power and fuels

- Increase Shutdown Opportunities



First Year Performance
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Monthly Market Savings Performance

$2,037,132


