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Objective

Scope

Method

Stakeholders

to develop, prioritize, conduct, and disseminate 
multi-institutional research to facilitate DR

technologies, policies, programs, strategies and 
practices, emphasizing a market connection

Partners Planning Committee, Annual R&D Plan

Utilities
Industry Trade 
Associations
Building Owners / 
Operators
Building Equipment 
Manufacturers
End-Use customers

State Policy Makers
Researchers
Information and Metering 
System Developers
Aggregators
Program Implementers

DR Research Center



AutoDR Project Background

• Goals
• Develop a low-cost, fully automated infrastructure 

to improve DR capability in California
• Evaluate “readiness” of (commercial) buildings 

and industrial facilities to receive common signals
• Evaluate capability of control shed strategies and 

measurement of sheds to improve future buildings



Automated DR Definition
• Automated Demand Response for commercial and industrial facilities can be 

defined as fully automated DR initiated by a signal from a utility or other appropriate 
entity and provide full automated connectivity to customer end-use control 
strategies.  

• Signaling – The AutoDR technology should provide continuous, secure, reliable, 
two-way communication with end-use customers to allow end-use sites to be 
identified as listening and acknowledging receipt of DR signals.

• Industry Standards - Automated DR consists of open, interoperable industry 
standard control and communications technologies designed to integrate with both 
common energy management and control systems and other end-use devices that 
can receive a dry contact relay or similar signals (such as internet based XML). 

• Timing of Notification - Day ahead and day of signals are provided by AutoDR 
technologies to facilitate a diverse set of end-use strategies such as pre-cooling for 
"day ahead“ notification, or  near real-time communications to automation "day of" 
control strategies.  Timing of DR automation server (DRAS) communications must 
consider day ahead events that include weekends and holidays.



DR Automation Systems Overview
Demand Response Automation Server (DRAS)

Utility

Utility or IOU
Event Trigger

XML

XM
L

XM
L

XML
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2006 Auto-CPP Participants (n=24)
Total Conditioned

ACWD Fremont 2 Office, lab 1 51,200 51,200 348
B of A Concord 2 Office, data center 4 616,000 708,000 5712
Chabot Oakland 2 Museum 2 86,000 86,000 336
2530 Arnold Martinez 2 Office 1 131,000 131,000 536
50 Douglas Martinez 2 Office 1 90,000 90,000 459
MDF Martinez 2 Detention facility 1 172,300 172,300 561
Echelon San Jose 2 Hi-tech office 1 75,000 75,000 523
Centerville Fremont 2 Junior Highschool 1 N/A N/A 332
Irvington Fremont 2 Highschool 1 186,000 186,000 446
Gilead 300 Foster City 1 Office 1 83,000 83,000 288
Gilead 342 Foster City 1 Office, Lab 1 32,000 32,000 495
Gilead 357 Foster City 1 Office, Lab 1 33,000 33,000 662
IKEA EPaloAlto East Palo Alto 1 Furniture retail 1 300,000 300,000 1466
IKEA Emeryville Emeryville 2 Furniture retail 1 274,000 274,000 1191
IKEA WSacto West Sacramento 2 Furniture retail 1 265,000 265,000 1055
Oracle Rocklin Rocklin 2 Office 2 100,000 100,000 552
Safeway Stockton Stockton 2 Supermarket 1 65,000 65,000 479
Solectron Milpitas 2 Office, Manufacture 9 499,206 499,206 4655
Svenhard's Oakland 2 Bakery 1 101,000 101,000 696
Sybase Dublin 2 Hi-tech office 2 425,000 425,000 1995
Target Hayward Hayward 2 Retail 1 130,000 130,000 449
Target Antioch Antioch 2 Retail 1 140,686 140,686 572
Target Bakersfield Bakersfield 2 Retail 1 143,941 143,941 645
Walmart Fresno Fresno 2 Retail 1 125,503 125,503 571

35 3,714,706 3,806,706 23,235

# of
Bldg

Floor Space Peak 
Load kW

CPP 
ZoneShort Name Location Building Use



Communications Systems
Site Communication 

Method Device Price Client 
Host

Price Client
Host Location

Price Client
Hosted at Co-Lo

ACWD Relay at site ADAM6060 DRAS DRAS Co-Lo Yes
B of A Relay at site ADAM6060 DRAS DRAS Co-Lo Yes
Chabot Relay at site ADAM6060 DRAS DRAS Co-Lo Yes
2530 Arnold Relay w/WAN ADAM6060 DRAS DRAS Co-Lo Yes
50 Douglas Relay w/WAN ADAM6060 DRAS DRAS Co-Lo Yes
MDF Relay w/WAN ADAM6060 DRAS DRAS Co-Lo Yes
Echelon Software client i.LON Kenmark San Francisco, CA No
Centerville CLIR CLIR CLIR Onsite No
Irvington CLIR CLIR CLIR Onsite No
Gilead 300 Relay w/WAN ADAM6060 DRAS DRAS Co-Lo Yes
Gilead 342 Relay w/WAN ADAM6060 DRAS DRAS Co-Lo Yes
Gilead 357 Relay w/WAN ADAM6060 DRAS DRAS Co-Lo Yes
IKEA EPaloAlto Relay at site ADAM6060 DRAS DRAS Co-Lo Yes
IKEA Emeryville CLIR CLIR CLIR Onsite No
IKEA WSacto CLIR CLIR CLIR Onsite No
Oracle Rocklin CLIR CLIR CLIR Onsite No
Safeway Stockton CLIR CLIR CLIR Onsite No
Solectron CLIR CLIR CLIR Onsite No
Svenhard's Relay at site ADAM6060 DRAS DRAS Co-Lo Yes
Sybase CLIR CLIR CLIR Onsite No
Target Hayward Software client Canon Technologies Target Minesota Yes
Target Antioch Software client Automated Logic Target Minesota Yes
Target Bakersfield Software client Automated Logic Target Minesota Yes
Walmart Fresno Software client EnergyICT EnergyICT Belgium Yes



Auto-CPP Control Strategies
HVAC Lighting Other
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ACWD Office, lab X X X X X X X
B of A Office, data center X X X X X
Chabot Museum X X
2530 Arnold Office X X
50 Douglas Office X X
MDF Detention facility X
Echelon Hi-tech office X X X X X X X X
Centerville Junior Highschool X X
Irvington Highschool X X
Gilead 300 Office X
Gilead 342 Office, Lab X X
Gilead 357 Office, Lab X X
IKEA EPaloAlto Furniture retail X
IKEA Emeryville Furniture retail X
IKEA WSacto Furniture retail
Oracle Rocklin Office X X
Safeway Stockton Supermarket X
Solectron Office, Manufacture X X
Svenhard's Bakery X
Sybase Hi-tech office X
Target Antioch Retail X X
Target Bakersfield Retail X X
Target Hayward Retail X X X X
Walmart Fresno Retail X X



Sample Results from 2006

2530 Arnold, 7/20/2006 (Max OAT: 99 °F)
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Actual LBNL Baseline CPP Baseline

Moderate Price High Price

IKEA EPaloAlto, 7/17/2006 (Max OAT: 91 °F)
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Aggregated Results – July 24, Avg Max Temp 95 F, Zone 1&2 
ISO Peak Day - OAT and CPP Baselines show different results

Aggregated Demand, 7/24/2006 (OAT: 95 °F) - Zone 1&2, 11 sites
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ACWD B of A Chabot 2530 Arnold 50 Douglas
MDF Echelon Gilead 300 Gilead 342 Gilead 357
IKEA EPaloAlto Oracle Rocklin Target Hayward Adj OAT Reg BL CPP BL

Moderate Price High Price

Moderate High Moderate High Moderate High
ACWD 87 133 24% 33% 1.70 2.60
2530 Arnold 56 99 10% 18% 0.43 0.76
50 Douglas 16 57 3% 11% 0.18 0.64
MDF 72 127 11% 18% 0.42 0.73
Echelon 51 84 10% 16% 0.68 1.12
Gilead 300 20 14 8% 6% 0.24 0.16
Gilead 342 12 21 3% 6% 0.37 0.66
Gilead 357 77 35 16% 8% 2.33 1.06
IKEA EPaloAlto 82 93 7% 7% 0.27 0.31
Oracle Rocklin 33 151 6% 31% 0.33 1.51
Target Hayward 98 102 23% 23% 0.75 0.79
Aggregated 605 917 10% 16% 0.51 0.77

Average kW Average % Average W/ft²

Note: No data from B of A



PG&E Program Now and in Future
• Global Energy Partners, LLC

• PIER Demand Response Research Center (LBNL)

• Akuacom

• Electric Power Research Institute

• C&C Building Automation Company

All
Activities

LBNL65%

35%

60%

GEP

Subs

Subs

Industry
Incentivized

2006 2007 2008 - 2011

40%
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Activities

LBNL65%

35%

60%

GEP

Subs

Subs

Industry
Incentivized

2006 2007 2008 - 2011

40%



Ideal start - good commissioning, 
retro-commissioning, 
advanced/new controls

HVAC - Direct digital control (DDC) 
global temperature adjustment 

• In process for Title 24 2008
• Closed loop

Lighting Continuum - Zone Switching, 
Fixture Switching, Lamp Switching, 
Stepped Dimming, Continuous 
Dimming
Maybe you “can” use a strategy 
every day?

Desire to try
DR

Global temp.
adjustment

DDC zone
control?

Y N

Global temp.
Adjustment
capability?

Y N

Central plant
control

Air
distribution

control

Air distribution
System DDC?

Y N

Can program 
GTA?

Y N Central plant
DDC?

Y N

Do not try DR
at this time

Desire to try
DR

Global temp.
adjustment

DDC zone
control?

Y NDDC zone
control?

Y N

Global temp.
Adjustment
capability?

Y NGlobal temp.
Adjustment
capability?

Y N

Central plant
control

Air
distribution

control

Air distribution
System DDC?

Y NAir distribution
System DDC?

Y N

Can program 
GTA?

Y NCan program 
GTA?

Y N Central plant
DDC?

Y NCentral plant
DDC?

Y N

Do not try DR
at this time

Linking DR and Energy Efficiency



Future Directions

• Deployment
• Scale up participation
• Inform industry of potential
• Educate controls vendors

• Research
• Embed in controls – consider Title 24 2011
• Evaluate control strategies – pursue small buildings 

and larger industrial sites
• Improve lighting control technology, dimming systems
• Improve tools to estimate peak savings
• Benchmark peak demand
• Improve economic feedback


