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1935: The Rural 

Electrification 

Administration



1950s: Com Edison Funds a Hit TV Show and Reagan’s 

Demonstration Home



“This [Adobe] tower represents one 

of the cleanest investments that’s 

ever been made…an all-electric 

tower.”

-Gov. Gavin Newsom 7/16/21

“You can live better—electrically.” Gov. 

Ronald Reagan’s catchphrase 1954-

1963

“The biggest evil is fossil fuels: it’s coal, it’s 

gasoline, it’s the natural gas.”

-Gov. Arnold Schwarzenegger 12/3/18



The NEC Code Has Changed Over Time

● 1947: In the 1947 through 1959 National Electrical Codes, a 60 Amp, 240 

Volt service was the norm totaling 14,400 Watts: 

● 1962: The 1962 update to the National Electrical Code (NEC) was the 

first to require 100 Amp, 240V service of almost all homes, totaling 

24,000 Watts



Q: How Many CA Houses Have 100 Amp Services?

A: About 9.5M of about 13M



The National Electric Code has formulas (e.g. 3 W/sf for 

plug/lighting circuits) and mandates (e.g. two 20 Amp kitchen 

appliance circuits) that determines a panel and service capacity

Founded in 1896!



Consider Avoiding a 

Panel Upgrade

50 Amp

12,000 Watt 

Panel

100 Amp

24,000 Watt 

Panel

200 Amp

48,000 Watt 

Panel

400 Amp, 96,000 Watt Panel



High Power Efficient Appliances (240V)

Product Type Electric Dryer-Energy Star Heat Pump Water 

Heater

Split Heat Pump 

2-4 Tons

Maximum Rating 30A, 7,200W 19A, 4,500W 18-29 Amps, 4,300W-

7,000W

Make and Model Whirlpool WED5620HW Rheem Prestige York YZH060 Series

Image



Power Efficient Appliances (120V)

Product Type 4.5 cu ft Condensing 

Washer/Dryer Combo

Heat Pump 

Water Heater

Through-Wall Heat 

Pump

Mini-Split Heat 

Pump

Maximum Rating 

(Amps, Watts)

10A, 1200W 8.3A, 1000W 6.3-15A, ~1400W 10.4A, 1090W

Make and Model LG WM3998HBA GE GeoSpring Innova HPAC 2.0 LG LS-120HXV

Image

Power at the panel is the limiting factor, but reducing appliance voltage can be another strategy



The Range of Power Efficiency in HVAC Heat Pumps
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The Role of Air Leakage in Power Demand
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Smart Circuit Splitters and Sharing

● For expanding capacity 

for EV charging and 

avoiding expensive 

charger installs

● These are best used for 

non-EV appliances when 

one load is a short 

interruption of the other

● For extremely small 

electrical panels, these 

will be crucial, especially 

120V devices



Power 

Efficiency 

Options



2000sf on 100 Amps



3000sf on 100 Amps



A Classic 

California 

Tiny House 

Built to RV 

Code. 30 

Amps at 

240V.$700 

Total



Tiny Veterans Housing in 

Santa Rosa. 60 Amps at 

240V.



Cottages at Cypress in Fort Bragg. 

100 Amps at 240V



Cottages at Cypress 

Appliances

100 Amps at 240V
$11,000 

Installed



The DIY Electrification for $6500 

at Tom Kabat’s “Modest Manor” 





The “Watt Diet” Calculator

● Developed by Tom Kabat and Redwood Energy 

● Follows the California electrical code requirements 

● General methodology:
○ Calculates building heating load based on building characteristics and location

○ Calculates the total watt diet of the home 

○ Converts total watts to panel amps

○ From there you can determine your needed panel size

● Allows pinpointing of appliances that are electricity guzzlers

● Integrates EVSE and load management with your whole house

https://www.youtube.com/watch?v=XQJzoP2br1Y&t=28s&ab

_channel=RedwoodEnergy





Step 1: Heating Load Estimate 

Enter building parameters 

and design temperatures 

Result is the heating load in BTUh 

with and without ducts: 



Step 2: Determine 

your heating and 

cooling product

Enter product specs that roughly 

match your heating load 

The heating capacity and 

power are interpolated to 

the specified design day

This gives us an idea how much 

power will be used for heating



Step 3: Calculated total device watts

● Enter in 

number of 

devices

● Enter in either 

volt and amps 

or watts for 

each device

● Total device 

watts are 

calculated



Step 3: Whole total panel watts

● Panel watts are calculated by multiplying device watts by a coincidence factor

● The first 8,000 watts are 100% coincidence, the remaining watts are 40%
○ Heat pumps are 100% coincidence

○ Heat pump water heaters are 40% coincidence

○ EV charging is 50% coincidence  



32

Questions?


