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The Project  
§ Reducing residential load through bundled small “background” actions 

-  2-year comparative field test in Glasgow, KY 
-  “intelligent” appliances - GE Profile ® line ENERGY STAR ® Appliances enabled with Brillion ®  

technology 
-  20 Test sites, 10 Control sites  

§ Objectives  
-  Quantify baseline of residential appliances  
-  Quantify energy & demand impact of bundled high-efficiency appliance retrofit 
-  Measure demand response and load shifting capability 
-  Observe ability & willingness of homeowners to allow 3rd party control 
-  Assess customer behavior change and acceptance relative to the perceived benefits  

§ Challenges 
-  Small participant pool 
-  Selection bias 
-  Lots of experiment possibilities – hard to narrow down to satisfy all partners  
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The Project Team 
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The Brains of the Operation 

Nucleus energy manager plugs into any standard electrical outlet, and is designed 
to wirelessly gather power usage information from the smart meter, thermostat, and 
from “Brillion” enabled appliances   
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Human Interaction  
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Engaging Participants through Social 
Media   
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Project Facebook Page 
§  Includes utility, GE, 

consumers, researchers 

§ Communication alerts from 
project sponsors  
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…for troubleshooting with participants 
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…for bragging  
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…for confessions   
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…and for Thank-You’s  
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The Study – One Year In  
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Study Phases 
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Phase One – Establish the Baseline 
§  Instrumentation and monitoring Test and Control sites 

§  Installation of the End-Use Meters on select appliances as well as collection of 
inside and outside temperatures.  The purpose is to create baseline results for 
comparison against performance in subsequent phases. 
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Anatomy  

16 

Measurement	  and	  Validation	  SystemSmart	  Appliance	  System

WattNodes

Breaker	  Box

AcquiSuite	  
Data	  Server

Wireless	  
Router

GE
Nucleus

Water	  Heater

Washer/Dryer

Dishwasher

Range

Refrigerator

Grid	  Operator	  
Interface

Automated	  Energy	  
Web	  Client



Home 01 
Weekday/ 
Weekend 

Average Demand by Appliance – Weekday/Weekend Breakdown 

§  This customer tends to use his appliances late at night, along with other plug 
loads, leading us to believe this family tend to be “night owls”. 
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Home 02 
Weekday/ 
Weekend 

Average Demand by Appliance – Weekday/Weekend Breakdown 

§  This customer tends to be much more similar to a typical residential customer 
where the appliances tend to be used in the morning and evening hours. 
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Phase Two – Quantity Efficiency Gains 
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48% reduction in usage 



Individual Appliance Efficiency Gains 
§ Heat pump water heater 70% 

§ Refrigeration 33% 

§ Dryer 9% 

§ Range 8% 

§ Clothes Washer 5% 

§ Dishwasher -5% 
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Electric Water Heater Performance 
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Dramatic drop & stabilizing 
daily use 

Significant reduction  
in peak demand 



Refrigerators 
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Phase 3 – Response to Pricing Signals 
§ Nucleus reacts to utility high-price-period signal by signaling all appliances to 

shift into a low-energy mode 

§  Event parameters  
-  10¢/kWh base rate, 20¢/kWh peak period rate 
-  Call period for phase 3a: 2p.m. – 6p.m.; phase 3b: 6a.m. to Noon  
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 Appliance Low Energy Mode 

Dishwasher Dry cycle disabled 
Clothes Washer Cold water only 

Dryer 
Cycle runs in reduced heat mode – one of two heating elements de-
activated 

Heat Pump Water 
Heater 

Set point lowered to 110° F; HP-only mode activated, upper resistance 
element de-activated  

Refrigerator 
Freezer set point raised, features disabled include: TurboCool/Quick 
Chill/Quick Defrost/Quick Freeze/Quick Ice 

Range 
Lower oven prevented from starting, outer broil elements disabled on 
upper oven, preheating slowed, burners reduced to ~80% power, self-
clean mode disabled 



Phase 2 versus Phase 3: Full Appliance Bundle 
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Energy Footprint 
§ We see the impact  in the energy footprint à participants allowed 3rd party control 

97% of the time over 30 week period  

§  3% opt-out: #1 appliance overridden? #2? 
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Phase 4 – Activating Thermostats  
§  In process now,  continues for 11-

months  

§  Builds on Phase 3 by adding thermostat 
control  

§ Will they be as willing to allow 
temperature fluctuations?  

§  Looking at persistence 
-  Maintain 3% opt-out rate? 
-  Participant fatigue?  
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The Future?  
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GE & other appliance manufacturers 
are moving away from utility control 
for grid stabilization and energy 
optimization and toward consumers 
for convinces enabled through smart 
phone apps.  



Thank-You!  
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