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Decarbonization Retrofits

0

New homes almost always have enough panel capg@gOA
typical
Existing homes likely do not have 200A

Panel/wiring/service upgrades are costly (many thousands of dollars)
= A big barrier to electrification/decarbonization

How do we minimize the cost to electrify existing homes??? )
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Electric Heating
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Data from the American Community Survey (2016).

A 40% of homes have electric primary heating
A >25% of homes are already all-electric
A 75% of homes have central AC




https://www.eia.govtodayinenergydetail.php?id=39293

Current Electric Appliances in the U P—

Presence of equipment and use of electricity in U.S. homes (2015) 2N
: . Cla
share of all primary residences

air conditioning 87%
clothes drying 64%
cooking 60%
water heating 46%
space heating 29%

hot tub 3% . .
uses only electricity

pool 1% uses another fuel

0% 25% 50% 75% 100%

Source: U.S. Energy Information Administration, 2015 Residential Energy Consumption Survey
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Kitchens and 100A Panels

5 alnglebFaTgégSOm% (I)_Ifder_ b\ Homes built before 1968 are most
an abou In Callfornia likely to need a panel upgrade

were not required to have 20

amp Kitchen circuits, and are ot e 2008
much more likely to not 1960 to 1979
already have A/C (which o oo
ultimately required a 10@&mp 201010 2013
panel) 2014 or later =

1939 or earlier I
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Citizen Science

Background:It is difficult to estimate the extent to which panel capacities are a
barrier to electrification because there is no national data on panel capacities

AEproach:We recruit occupants of singlamily homes with a national survey tool
(Amazon Mechanical Turkl)j.

Each recruit:

A fills out a short survey of appliances in homes, age of house, size, location, fuels
used for heating, etc.

A photographs their electrical panel

A gets paid $23$5

Results:

A ~135 homes (increasing 105/week @ $5/home) _
A histogram of panel capacities for homes by fuel, age, floor area, location
A available circuits for electrification

Y BUILDING TECHNOLOGY & URBAN SYSTEMS DIVISION 6homes.|b|.gov
TGIVEY  Energy Technologies Area
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Citizen Science

Approach to Acquiring Data on Panel and
Home Characteristics

Data Storage
and Analysis

Amazon Mechanical Turk Survey Monkey Google Sheets

1 BUILDING TECHNOLOGY & URBAN SYSTEMS DIVISION 7homes.lbl.gov
TGIVEY  Energy Technologies Area
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Citizen Science

Survey Questions (1)

The Worker sees this survey form [ central air conditioner

* 7. Please select all major electric appliances that you use in your home

* 1. Please select the type of single family home you live in (if you do not live in a single family [J Room air conditioner
home, we kindly ask that you do not fill out this survey and stay tuned for another survey)
D Heat pump
QO single-family detached

O Single-family attached D Electric resistance space heating

Summary of Questions

1 i i |:] Electric stove/range/oven
* 2. What state do you reside in? E Locat|0n (State' Clt\/' le
‘l COdE) [(] Electric water heater
= House year of construction
. . . [ Electric clothes dryer
* 3. What city do you reside in? Electric appliances in house
Gas appliances in house [ Electric vehicle and charger
2 photos of electrical panel ] Etectric irepiacs
* 4. What is your 5-digit zipcode? InpUt Value Of panel

CapaCit\/ (between 20- [ Electric heater for spa or pool
L OOO) [ Photavoltaic (PV) panels

* 5. What is the approximate year your house was constructed?

[ Battery storage for PV

[J well pump or pool pump

* 6. What is your home's approximate floor area? (in square feet) D Other (please specify)

l

BUILDING TECHNOLOGY & URBAN SYSTEMS DIVISION

CTGIVEY  Energy Technologies Area

homes.Ibl.gov
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Citizen Science

DESCONEXION DEACOMETIDA

GERVICE DISCUIRESE
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Citizen Science

Panel Capacities — Early Results
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California Status (need to add other

hot dry climates)

s 8% (1.1 m) CA homes all electric as of 2020

s 14 m homes in CA

s 6 million built before 1968 (when 100A
became standard its now 200A)

s Upgrading 6 million homes is about $380
billion

s Cost range in CA $3,0825,000 to
homeowner + similar amount for utility

s 3-6 months walit
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upgrade they do not pay for low power or
power efficient appliances/systems

y

11



