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DR Research Center Topics

 Energy Systems Integration and Strategic Issues
— Valuing Demand Response
— Dynamic Tariffs and Rate Design
— Communications Infrastructure
e Buildings
— Automation, Communications and Control
— End-Use Control Strategies and Models
— Behavior —response to dynamic tariffs
* Industry
— Automation, End-Uses and Controls



OpenADR Technology Concepts

2002- Initial Research Concept
April 2009 — OpenADR Spec Published
Crparators Inrrnalicn

May 2009 - one of 1t 16 NIST Smart Grid
Standards . System |
{47 o

2010 - OpenADR in over 250 facilities in '-
California, over 150 MW planned
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OpenADR - Applications ,f%
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= Large Commercial and Industrial Demand Response
(Demand Bid, Capacity Bid, Peak Choice, Participating Load)

= Price Response Notification and Automation
(Retail: Critical Peak Pricing)
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Power (kW)

Aggregate Customer Loads for the Automated Critical Peak Pricing Event on 7/9/2008
Fully Automated Demand Response Reduce Peak Demand by 2.2 MW
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Whole Building Power (kW)

DR Control Strategies Evaluated in Previous Research
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Over 50 Vendors Have OpenADR Client ,\]
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Linking Efficiency, DR and Renewables cecreed] )
g Efficiency
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Participating Load Pilot Telemetry i ‘ﬁ‘.
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Demand (kW)
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Duration of Response

Demand Response Opportunities:
Advance Notice and Duration of Response
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End Uses and Response recees?] B

Max.
End Use Type Modulate On/Off Response
Time
— ngyel(fnrs Setpoint Adj. 15 min.
! HVAC _
m Package Unit | Setpoint Ad,j. DI 5 min.
Compressors
Dimmable | Reduce Level 5 min.
Lighting On/Off Bi-Level Off | 5min.
Rvevfglrge/hF(;aztzn Setpoint Ad,j. 15 min.
Setpoint Adj.,
Data Centers Reduce CPU 15 min.
Processing
Turn Off
Ag. Pumping selected 5 min.
pumps
Turn Off
Wastewater selected 5 min.
pumps




Summary and Future Research

Summary

OpenADR growing in use and scope

Need to link advanced controls for efficiency and DR

Future research

 Additional end-use load field and stock evaluations
 Closer analysis of economics

 Continue to explore load and DR predictions
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