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Demand Response Drivers 

Utility  
·Capacity Needs 
·Power Delivery ɀ

Contention needs 
·Cost of Power ɀBuy vs. 

Generation 
·!ÌÔÅÒÎÁÔÉÖÅ Ȭ'ÒÅÅÎȭ %ÎÅÒÇÙ  
·Load Shifting 
·Load Curtailment-Power 

Delivery System 
Reliability  

·Smart Grid Cost Benefit 
Accounting 
 
 
 
 

Regulatory  
·FERC/DOE Guidelines 
·State PUC Guidelines 
·TOU/CPP initiatives 
·ISO & RTO requirements 
·Future: Electric Vehicle 
·Managing Alternative  
      Energy Sources as they come 

on-line and impact Energy 
Economic Dispatching 
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Demand Response ς ²ƘŀǘΩǎ  ¢ƘŜ Dƻŀƭ І мΚ 

ÅLoad shifting solutions are more utility centric  

+ Reduces kW load off line for a short period  

+ Provides enhanced control to substation/feeder and beyond 

+ Services as enhanced grid management tool 

+ Target deployment where needed geographic areas toé..  

+ Providing customer  choices to opt-out or opt -in 

+ Use for ancillary services in some cases (e.g. spinning 
reserves, capacity bids, etc) 

+ Empowers C&I Customers to manager their own loads for kW 
coincident control to utilities  

 

Peak Load Shifting  
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Demand Response-²ƘŀǘΩǎ ǘƘŜ Dƻŀƭ І нΚ 
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ÅLoad shaping solutions are more customer 
centric  

+ Permanent reshaping via TOU, CPP, RTP with HAN 

+ Can provide revenue growth potential (e.g. 
PHEVs, etc) 

+ Customer preference opt-out opportunities  

+ Supports generation expansion strategies 

+ Enables Alternative Power to be blended  with  
minimal risk to the network if it suddenly is not 
available. 

Load  Shifting  
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Energy Efficiency 
Load Reduction  

ÅReduce  overall  kW/kWH load operations , thus reduces 
overall energy consumption over time and short intervals  

ÅMay reduce utility revenue  
ÅGrid focused energy efficiency has no impact on utility 

revenue (i.e. var/power factor control)  
ÅCustomer benefits from lower usage cost while a  utility 

gains from overall lower kW and cost of energy production to 
meet load needs 

ÅReduces Greenhouse Gas emission s 
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Info provide by  L&G 



Demand Response 

 

·FERC (Order 719) defines demand response as: 
· 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 in incentive payments designed to 
induce lower consumption of electric energy.  

·The National Action Plan on Demand Response released by 
FERC staff broadens this definition to include 
· Consumer actions that can change any part of the load profile of a 

utility or region, not just the period of peak usage  
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Demand Response 
Demand Side 

Management 
Energy Efficiency 

Slide Courtesy of FERC 
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Figure 2: Categorized Demand Response
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Advanced Metering Penetration 
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2006 Survey 0.6% 0.5% 0.7% 3.0% 1.2% 0.4% 0.1% 0.0% 0.0% 0.1%

2008 Survey 3.7% 2.1% 9.0% 5.8% 5.8% 5.1% 10.4% 1.6% 0.0% 0.3%

2010 Survey 15.3% 14.1% 13.4% 8.9% 8.0% 6.7% 5.0% 2.1% 1.2% 0.7%

MRO WECC TRE SPP SERC RFC FRCC Hawaii ASCC NPCC
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2010 U.S. Advanced 
Metering Penetration = 

8.7% 

Slide Courtesy FERC 



Existing DR Resource Contribution ς National Level  
By Region and Customer Class -- 2010 

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

16,000

TRE FRCC MRO NPCC RFC SERC SPP WECC Other

NERC Region

R
e
p

o
rt

e
d

 P
e
a
k
 L

o
a
d

 R
e
d

u
c
ti

o
n

 (
M

W
)

Commercial and Industrial Residential Wholesale Other

9 

U.S. Total = 58,339 MW 

Slide Courtesy of FERC 



U.S. Demand Response Potential 
The DR Market is Still very young and Growing! 
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Slide Courtesy of FERC 



Barriers to Implementing DR 
·Customer Knowledge/Education 
·Technology Development 
·$ÅÃÉÓÉÏÎ ÏÎ 7ÈÁÔ ÉÓ ÔÈÅ ȰÐÒÏÂÌÅÍȱ 
·Use Of Technology vs. Engaging 3rd Party 

Provider To Implement DR 
·Customer Acceptance of DR 
·Competitive Offering  
·Financial Considerations On Valuations Of 

DR-  Ȱ×ÈÏ ÐÁÙÓ ÆÏÒ  ÁÎÄ ÇÅÔÓ ÐÁÉÄ ×ÈÁÔȱ 
·Measurement and Verification 
·Regulations and Guidelines: 
·Federal (FERC/DOE) 
·State PUC 
· ISO/RTOs 

·Standards: 
·Open-ADR 
·NIST 
· LEEDS 
· IEEE 
·(!.ȭÓ 
· Zigbee 
· Z-Wave 
· HomePlug 
· %ÔÃȣȢȢ 

·AMI Network 
Providers 
compatibility  

·Software Maturity to 
meet the challenge! 

  



 
  
 Future: Dispatchable Demand 
Response Is Like: 

Demand Response 
(DR)  
üDelivers Capacity (MW)  
üPeak Load Shifting  
üGeneration Capacity             

Bidding in Open 
Markets  
üSystem Reliability  

 
 

Energy Efficiency 
(EE) 
üDelivers Energy 
(MWH)  
üConservation  
üEnvironmentally      
Friendly  

 
 

VIRTUAL POWER          
UMBRELLA  

C&I Needs Residential Needs 



Laying a Frame Work  For DR System Design 

Is  Key In Determining  System Performance 

 and Expectations! 
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DR System Diagram: Two-Way 

Communication 
over power line  

Wireless RF 
connection to 

electric 
endpoint  

Substation 
processing  

Access to 
information in 
browser based 

application  

Realized efficiencies, 
cost savings and 

improved customer 
satisfaction  

Data transfer to 
utility via 

TCP/IP 
connection  

Communication 
over power line  

Info Per L&G 



Wireless Broadband Architecture 

Wide Area 
Network  

RF Mesh DRM  

Broadband  
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Info provided by Silver Spring Networks 



Demand Response via Public Wireless Network 

SOFTWARE

CONNECTIVITY &

SUPPORT SERVICES
SMART GRID DEVICES

TMS (AMI & DR) CELLULAR NETWORKS IN-PREMISE

¶ Pool Pump Control

¶ 5 and 30 AMP Load Control Module

¶ ZIGBEE SEP 1.0 (802.15.4 radio)

¶ Over-the-air upgradeable to SEP 2.0

¶ Secure Digital Certificates

¶ IP-enabled SmartSynch SmartMeter 

¶ Point-to-point connectivity (AT&T GSM radio)

¶ Water read connectivity (Badger ORION radio) 

¶ Load Control connectivity (ZIGBEE enabled radio)

¶ HAN connectivity for future applications

* Smart Thermostats

* Distributed Generation

* EV Charging

O
R
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N

¶ Badger ORION Transmitter

¶ Water Read Connectivity (900 Mhz)

¶ Water Metrology

Electric Metering

Water Metering

Load Control

Z
ig

B
e

e

Encrypted and Authenticated Cellular Communications

Info Provided by Smart Synch 



Demand Response 
IP Gateway Base Example With HANs 

Info Provided by Digi 



Broadband-Gateway Architecture for  
Demand Response 
·3ÏÌÕÔÉÏÎ ÕÓÅÓ  ÃÕÓÔÏÍÅÒȭÓ )0 

gateway as bridge between 
utility an customer  

·Plug & Play Architecture 
·Ȱ%ØÔÅÎÄÅÄ "ÒÉÄÇÅȱ .ÅÔ×ÏÒË 
·Targets specific customers 

without a new network  
·Expandable to support full 

deployment, in scale 

·Approach supports links for 
AMI and DR 

·Supports HANs via Zigbee 
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Powerline technologies could be 
used end to end Effectively for DR  

Residential 
Gateway at 
the meter  

HomePlug 
Wall 

module  

MV 

Sub 

Low V.  

220v 

Switch at 
Transforme

r  

~ 6 homes / 
transformer  

Neighborhood 
Switch  

Med. V.  

12-13Kv 

In -Home  
Homeplug 2.0 
=   ~ 10Mbps 

Powerline Access 
is MV & LV  

Powerline Access  
PLT =  8Mbps 



BrownBetty®  
Wireless Streetlight Monitoring/Control Network ZIGBEE Architecture ςLAN/HAN 

Ɇ Cycle Detection 
Ɇ Lamp Out 
Ɇ Lamp On 
Ɇ Disable Lamp 
Ɇ Voltage 
Ɇ Watts 
Ɇ Photosensor Cycling Detection 
Ɇ DayBurner 
 

Streetlight Diagnostics and 
Control  

Provide by Sun-Tech 



 Where we are going with Demand 
Response -$2 ÉÓ ÍÏÒÅ ÔÈÁÎ Á Ȭ3×ÉÔÃÈȟ )ÔȭÓ Á 2ÅÍÏÔÅ 

Appliance Controller & HANs Gateway  

ÅUSNAP Enabled- Adoptable to multiple 
Configurations 
ÅMulti Communication enabled  
ÅHigh and Low Current Models 
ÅTouchpad Local Override 
ÅPower Monitoring  
 Voltage, Current, Consumption-kWH  
ÅLoad Monitoring  
 Load Run Time / Load Calling 
ÅDistributed and Direct Controls  
ÅAdaptive Controls 
ÅInternal Wiring Compartment  
ÅSpin on Flex Conduit Connector for multiple 
installation configurations  
 FM-RDS, ZigBee, Wi-Fi, Z-Wave, Securemesh, Flexnet, PLC/HomePlug 



PCT Challenges 

·Step down transformer limits  

·RF or PLC signaling directly to PCT- Propagation ? 

·Voltages  

·Communications module size and interface 

·Usnap ɀ Inner Changeability of Communication 
Modules 

·Program  Data Storage 

·Battery back-up?? 

·Self heating/Microprocessor/Firmware Reflashing! 

·GUI (easy to use) Customer  Interfaces and Usability 
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tǊƻǾƛŘŜǊǎ ƻŦ t/¢Ωǎ- HANs Enabled 
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Control 4 

Hunter  

Carrier 

AprilAir  

Honeywell 

Lightstat 

HAI -Omnistat  

Comverge  
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AMI - SuperStat® Displays 

Normal  

Programming  

Fault with Service 
Number Notification  All Segments ON  

Direct Load Control  

Web Update Notification  Power Failure  

Critical Period Indication  

Locked  
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In-Home Messaging Display 

Rate 

Rate, Bill & Usage Info @ Idle Screen  

Info Screen using INFO button  


