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Why Home Idle Load?

1 Growing number of devices

1 More are going digital:

o Displays, digital controls, connectivity...

 Smart meters offer a great new tool for large scale analysis
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What is Home Idle Load?

HOME
ACTIVE

ACTIVE LOADS

Power use by devices when actively
used, such as:

B Lighting

ALWAYS-ON LOADS

Continuous power
use by:

INTERMITTENT LOADS

Power use by devices that are not always-
on, but are active frequently enough for
some of their energy use to be captured
by the lowest hourly smart meter
measurements, such as:

® Devices consuming
power even in “off”

" M m Kitchen and laundry
or "sleep” mode

) appliances
= Devices left on B Refrigerators and freezers PP
overnight

(e.g., set-top boxes,

computers, printers)

®m TVs, computers, and other

. - . _
Furnaces and air-conditioners consumer electronics

B Aquarium heaters

® Humidifiers/dehumidifiers

B |nfrastructure
appliances using

power continuously,

such as GFCI outlets




Study based on three sources of data

70,000
smart meters
NorCal

Coastal and
Central Valley

Hourly data,
no other info

2,750
smart meters
Bay Area

Hourly data +
home size, age,
# occupants

10
onsite audits
Bay Area

Detailed inventory and
measurements of
always-on devices
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Findings: 23 percent of CA residential use

1 Always-on load represents
23 percent of residential
electricity use in CA

L Little variation between
climates and socio-
economic regions

Central Valley
climate (more severe)
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65 devices per home, 6-7 billion nationally, add up
to big power plants and bills

ELECTRICITY FROM

50 LARGE
POWER 50
S165 SI9B pLANTS

per household nationwide (500 MEGAWATTS EACH)

THAT'S LIKE BREWING 234 CUPS OF COFFEE EVERY DAY FOR A YEAR!
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Large range of idle loads
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Limited correlations with home age and number of
occupants, moderate with home size

Home age, -0.10 .
Number of occupants, 0.22

Home size, 0.59

STRENGTH OF CORRELATION
< > < >
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Wide range of idle load between homes of similar
sizes

O Suggests significant 3500
opportunities for reductions
In homes with highest idle
load

Max

3,000

2,500

4 If all homes reduced their
idle load to the level that a
quarter of the homes already 500 _
achieve, idle energy would
be reduced by 42 percent 1000 |
on average across all I B,
homes, and total residential [ T !‘L”
electricity consumption T 0 T -
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|dle load of one of 10 Audited Homes

NRDC
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Comment: High number of office
devices (occupant works from
home), as well as medical,
audiophile, and high-end
designer-label equipment.

A 90-watt halogen light fixture in the
dining room was left on continually
for several years. Occupant did not
realize how much electricity it used.
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Traditional appliances responsible for only 15% of
idle load, electronics for roughly half, and
miscellaneous electrical loads (MELS) for one third

Idle load by major product category in 10 homes audited

mmrﬂﬂ:

HEATING AND
COOLING 4% ELECTRIC VEHICLE CHARGER 1%
LIGHTING 5%

KITCHEN AND LAUNDRY APPLIANCES 6%

Y=

ELECTRONICS 5/%

OTHER MISCELLANEOUS 34%
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Top 20 idle load spectrum: from high-power low-
occurrence to low-power high-occurrence
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Huge variety and number of idle devices:
majority found in just one of the 10 homes audited

PERCENT OF HOMES

—— GFCl outlet

— Audio/video

100%

90%

80%

0%

Printer/fax/copier
Alarm clock/radio
Computer-desktop
Cordless phone

Furnace controller
TV
Set-top box

Wireless router
Garage door
Coffeemaker
Modem

Security system

DVD player

Timer

Media player
Rechargeable vacuum
Microwave
Computer-laptop

0% Kummn

60% 111

50% TT1

40% 1111

30% T

20% TTITT111111]

Battery charger

Recirculation pump

Computer peripherals

Miscellaneous
networking equipment

Power strip

Low-voltage lighting
controller

Clothes washer

Oven

Aquarium equipment

External power supply
Light

Network switch

Water softener

Clothes dryer

Computer monitor
Rechargeable toothbrush
Dishwasher

Refrigerator

Medical equipment
Smoke and CO detectors
VCR player

Furniture
Rechargeable shaver
Home automation
Pool pump
Internet clock
Pencil sharpener
Game console
Freezer
Network gateway
Network disk storage
Night-light +
maotion sensor +
digital timer
Surround-sound system
Toilet seat
Toaster oven
Remote control switch
ups
Fishpond equipment
Water heater
Computer system
Lighting motion sensor
Doorbell
Digital-to-analog
(DTA) converter box
Tablet
Pool controller
Fan
| WiFi base station

Shredder
Nettop computer
Mobile phone
Driveway security
sensor
EV charger
Internet-enabled thermostat
Washer & dryer
Garbage disposal
Thermometer
Hot-water-on-demand circulator
Security camera
Weather monitor
Server
LED projector
Home energy monitor
Electric piano
Solar inverter
Invisible pet fence
Computer-data storage
LED night-lights
Stove/range
On-demand heater + recirc pumps
Wine opener
Skype phone system
Entertainment system
USB hub
Treadmill
Apple Time Capsule |
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What's to do?

* Self-help information and action guides to reduce idle

Consumer action load
* Buy Energy Star devices where applicable

* Design all products for low standby/sleep power

Manufacturer action « Power management strategies (e.g. smart sleep) to
minimize on time

* Idle load info on bills, compare with peer groups
* Targeted programs using energy data analytics

Utility programs

» Allow consumer choice when shopping

Product Iabe“ng « Allow market forces to deal with idle energy hogs

« Mandatory idle load limits for all products
* Like food safety and car safety standards

Efficiency standards

NRDC
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Further research opportunities

1 Extend geographic coverage of research

1 Extend onsite audit sample size

1 Assess builder-installed vs. plugged-in-by-occupant loads
 Refine intermittent loads estimate (60-min vs. 60-sec data)
1 Beyond always-on: “mostly-on” electricity waste

 Natural gas idle loads

1 Commercial buildings...

NRDC
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