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Challenges in Residential Plug Loads

Efficienc

- Aggregated Energy: Devices are becoming more efficient,
but the number of devices are increasing

« Complex and fast evolving landscape:
« Diverse user groups in ownership and preferences
10T edge devices
 Age of the devices
« Home of the future

« Actionable information (Decision science) for decision
makers at all levels:
 End users

* Policy makers
* Incentives
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Typical Approaches

* Modeling:
 No widely accepted tools
 No widely accepted models
 Normalized profiles are nonexistent.

« Testing:
« Power consumption are intensively examined
« Difficulties in energy consumption estimation and measurement
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SIM Home Proposed Approaches

* Literature researches
- Setup and implementation of
|IOT enabled devices s \
- Aggregated testing by /
appliance groups

- User experience design to \ J
better convey the energy

related information*

 Machine learning data
an alyti CS* Device Evaluation

 Information for decision makers
via multiple media platforms*

* Home level simulation*
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Device Ownership and Use Profile Research

Datasets User(s) Profile(s) Direct Variables Simulation Output

Step 1 Step 2 Step 3

Census Data . e Appliance Power
Appliances Listing Consumption

Energy
Consumption (over
a period of time)

Appliance
Saturation Survey

Clustering
Matching
Summations

Appliance User
Profiles: Setting,
Other Journals/ duration, (time of Appliances

Reports/ etc. the day) Scheduling

 Datasets:
— RASS: Residential Appliance Saturation Survey 2003, 2009
— RECS: Residential Energy Consumption Survey 2009

— CLASS: The California Lighting and Appliances Saturation
Survey 2012

— SKA: The Small Kitchen Appliances Study 2015
— PASUS: The portable Appliances Saturation and Usage Study
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« Home Office: « Home Entertainment:

— Desktop computer — Television, LCD

— Laptop computer (and — HD cable and/or HD
charger) satellite box

— Multifunction inkjet — Blu-ray or HD DVD
device player

— Computer speakers — Video game console

— Charger for mobile
device

« Kitchen*:

— Automated drip coffeemaker
— Pod coffee maker
— Thermo-pot
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Testing and Verification

« What we are NOT  What we are testing:

testing: — Variation in device

— Features and groups
performance — Boundary conditions

— Power consumption for device use time
by operation mode durations

— Durability and — Power management*
robustness — NOT the effectiveness,

but impacts of user

— Comparison with alteration of such

similar products settings
— And more....... — Windows of 10T
solutions
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User Experience Design

« Current  Future
— EMMA: Energy Monitor & — Human like interaction with
Management Assistant EMMA
— Web App: — Visualization of energy
— Data visualization flow for:
— Customized device — Decision makers
control — Energy efficiency

enthusiastic
— Tips and estimations of home
energy efficiency upgrades
— Study of effectiveness of
iInformation delivery
medias

— Data analytics for fault
detection

— Machine learning for over
drafting protection

— APIs for smart home
device integration

— Mobile App:

— Location based
notification

— EMMA
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SIM Home Design
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SIM Home System Design

) m Diagram

Device End Backend Services Applications Interfaces User/Frontend
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Web App: SimBulletin

SimBulletin

Dashboard
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SIM Home

the home of the future

find lizt of appliances Create arange of Impliment
From studies, Device Usze Testing
surveys, reports Profiles procedures
and efc.

il
. =.

Collect useful and

mrgg?gomo meaningful data in ng:l‘i{%nmplmmu
grslalyﬂcs and Data Storage profiles
5

Dashboard Monitor Educational Interaction Lead to

to monitor energy with enhanced applicable

and control UX and IOT information for
Energy Saving
potentials

User Based
brought to you by : DQCISlO“
CalPlug Science
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Thank you!
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