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Scope of DR Research Center

Sponsored by CEC, PG&E, SCE, SD&GE, DOE, BPA, NYSERDA,
NRCANADA, SMUD,

* Energy Systems Integration and Strategic Issues
— Communications Infrastructures
— Grid Integration and Renewables
— Market Design from Price Response and Ancillary Services
* Buildings
— Automation, Communications and Control
— End-Use Control Strategies and Models
— Simulation Tools, Field Studies, Deployment and Training
— Behavior Response
* Industry
— Automation, End-Uses and Controls



OpenADR is a NIST Smart Grid Standard:
Open Automated Demand Response

g Signaling- continuous, 2-way,
gi Demand secure messaging system
!! Response for dynamic prices,
B Automation e.merlger(chy and reliability
Server signals. One-way

Internet
m —h.lll' ’ API nterne
applications are under

Information development
System Client-server architecture - uses
Internet open interfaces to allow
API interoperability with

available at most large
facilities or broadcasting

Site Sit Site fully implemented with

Ite E existing XML software

publish and subscribe
_i,_l.g]
points.
C D

systems
Site | Hardware retrofit or embedded
API| = Standardized Application Programming Interface

Utility or ISO
-} -

Operators

Aggregated

Site Loads

Current system - uses internet
B ~ v software - many clients



__ System |

 2010-OpenADR in over 250 facilities in )
California, over 150 MW planned
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Over 50 Vendors Have OpenADR Client
Over 350 Commercial and Industrial Facilities
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OpenADR Deployment
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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)
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DR Control Strategies Evaluated in Previous Research
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Demand Side Management and
Automated DR Future

Increasing Interactions with Grid (OpenADR & Smart Grid) '

'Spinning
Daily Time-Of- Daily Day- ' Reserve
Energy Use Peak Ahead Real-Time ' (fast) DR

Efficiency Energy Load
Managed

Service Levels Time of Use Service Levels
Optimized Optimized Temporarily Reduced

Increasing Levels of Granularity of Control
Increasing Speed of Telemetry



Future Directions
DR strategies as a “Modes” in Optimized Control

Orchestrate modes using schedules, signals,
optimization algorithms:

* Occupied/Unoccupied

* Maintenance/Cleaning

 Warm up/Cool down

* Night purge/Pre-cooling

* Low power DR mode
Intelligence needed for decision making

Financial feedback systems need to present %

operational value

Embed DR communications client in EMCS — work
toward codes, support BACnet and LON
interoperability



Duration of Response

Demand Response Opportunities:
Advance Notice and Duration of Response
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End Uses and Response

&

Max.
End Use Type Modulate On/Off Response
Time
Chiller . . i
Systems Setpoint Ad;. 15 min.
HVAC Disabl
Package Unit | Setpoint Adj. C ISable 5 min.
ompressors
Dimmable | Reduce Level 5 min.
Lighti
'ghting On/Off Bi-Level Off | 5 min.
Refrig/Frozen . . :
Warehouse Setpoint Ad,;. 15 min.
Setpoint Ad;.,
Data Centers Reduce CPU 15 min.
Processing
Turn Off
Ag. Pumping selected 5 min.
pumps
Turn Off
Wastewater selected 5 min.

pumps




Current Research Area: DR for Integrating Renewable
Resources (IRR)

« (California’s Renewable Portfolio

Standards: 33% renewable Wﬁ\

integration by 2020
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« Wind and Solar resources are Ir
variable and intermittent

« Challenges: B
« Intra-hour variability ]
« Ramping
 Forecast error
« Over generation

Goal: Identify strategies to address S
renewable integration challenges.




Architecture for Pilot: DR as Resource for
Managing Grid with Intermittent Renewables

Acronyms:
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Research Questions for Residential
Smart Grid Research

* What near-term benefits can consumers expect
from Smart Grid deployments?

— Smart Meters are the most consumer-visible
elements of today’s Smart Grid

— Smart Meters have been deployed and have already
become a volatile consumer issue

e When can these benefits be demonstrated?

— Smart Meters can immediately provide benefits in
the form of near real-time information
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Utility-owned
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Issues for Present Study

Proposed Network | Comments
Y/ \ Provider

For utilities willing to enable
HAN radios, few devices

approved for production use
— Many devices are LADWP none No smart

available — some with meters

Zigbee certification : :
MID Y Sil G field
— HAN device < Smart ! \{er reen e
Spring

Meter firmware
interoperability testing is PG&E N Silver Security
ad hoc and lacks market- Sori

wide organization Pring concerns

— HAN device testing not SCE ? ltron Have been
yet mature or consistent too busy to
across utll_ltles respond

In the production

environment, many devices SDG&E Y Itron Leverage
are in various stages of existing
“production readiness” pilots

But...few, if any, devices are _ _
usable for widespread field SMUD N Silver Security
testing Spring concerns



Summary and Future Research

Summary

Automating Demand Response with open standards is making
good progress

Need to link advanced controls for efficiency and DR

Future research

- Additional end-use load evaluations, especially
ancillary services

 Closer analysis of economics

« Continue to explore load and DR predictions



APPENDICES



DRRC Tools and Guides

« Surveys and Audit Tools
« Site Survey (Commercial)
« Industrial Controls Survey
 QGuides
« (Case Studies (C&lI)
DR Strategies Guide (Commercial)
« Client Logic w/ Integrated Relay Installation Guide
« Application Manual for Software Client Development
- Tools
« DR Quick Assessment Tool
« Load statistical Analysis Tool
« Weather sensitivity Calculation Tool
« Baseline Analysis Tool



