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North Bay Community Resilience Initiative: Aims

• Track, publicize, and support cutting-edge resilience-
creating energy efficiency, electrification, and microgrid 
incentives, plus policy advancements by SCP, MCE, 
BayREN, BAAQMD, and others.

• Procure and develop a database of model structures 
with “Community Microgrid–ready” designs: For new 
and retrofit residential, commercial, and municipal bldgs.

• Develop “Electrification & Community Microgrid–Ready” (ECMR) 
document for homeowners and installers

• Develop Community Microgrid roadmap beginning with 
critical facility microgrid pilots such as fire stations, 
hospitals, and places of refuge.

• Position these pilots in areas that are conducive to expansion into 
Community Microgrids.

• Develop all as a model for decarbonization through 
electrification; creating resilience in rebuilding, and 
proactive resilience for community modernization. 
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Introducing Sean Armstrong : Redwood Energy
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Resilience as we Electrify and Decarbonize

CRITICAL that we enhance resilience as we electrify
• PSPS and other grid outage events highlight the need 

for resilient energy systems

• Add DER’s (Distribute Energy Resources) at the building 
and community level

• DER’s – Generation: Solar, Wind, Hydro, Geothermal

• DER’s - Energy Storage @ Buildings : Stationary ESS, 
EV’s, Appliances, Building as a “thermal battery”

• DER’s – Energy Storage @ Community :  Large batteries 
Pumped Hydro, aggregated building level systems, 
aggregated EV “fleets”
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Electrification & Community Microgrid–Ready (ECMR) document

Developed by the Clean Coalition and a 
team of industry experts, as a guideline 
for homeowners, trades installers, and 
electrical engineers to easily plan and 
install necessary wiring and 
communications to be all-electric and 
communitymicrogrid-ready.
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ECMR document

Simple 3 page document

• Page 1: Definitions and 
Operations

• Page 2: Wiring for;
• Connected Appliances
• Solar/Solare ready
• Energy Storage
• Connectivity
• Additional recommendations
• Commercial Buildings
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ECMR document

• Page 3: Costs to wire for 
electrification

• Page 4: Costs to wire for 
“Community Microgrid
Ready”
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Savings going All Electric and Microgrid Ready

•Savings eliminating gas = $25,000
•Total Costs to be ECMR = $1000 +-
•Total Savings = $24,000 !!

$24,000 = Cost of Solar + Storage or
Solar + V2H with Ossiaco dcbel !
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Renewable Energy Community Microgrids = Safer, Clean, and 
Resilient energy future for all California



Dimplex Opti-Myst

Residential Electrification 101

A Cleaner, Safer, Less Expensive Lifestyle



• 1995-2019 The Campus Center for Appropriate 
Technology
• 2002-2005 High School Science Teacher
• 2005-2011 Affordable Housing Project 

Manager, Pacific West Communities
• 2011-Today ZNE Design Management and 

Building Science at Redwood Energy

Sean Armstrong
Managing Principal
at Redwood Energy
seanarmstrongpm@gmail.com
707.826.1450

mailto:seanarmstrongpm@gmail.com


“The horse has become 
unprofitable. He is too 
costly to buy and too costly 
to keep.”—Munsay
Magazine, late 1800s

The Analogy of a Previous Methane Emitting 
Technology: Disease, pollution, and high costs for 
housing, infrastructure, and pasture.



Rapid Adoption Curves Take 15 Years:
Autos, Color TVs, Microwaves and Computers



Nation-Wide Electrification Trend Dates from 1993, 
Accelerating Since 2010 with New “Cold Climate” Heat 
Pumps
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$25,000+ per Home for Contractor-Paid Natural Gas, Plus On-Bill Repayment
Owner paid cost increases due to more expensive gas appliances and infrastructure additions are in darker blue, while “rate based” cost increases are in lighter blue. 

Appliance costs are the marginal cost ($) of gas over all-electric
*heat pump water heater equal in cost to on demand gas water heating
** Average of various sources (Cochran 2018, Lennon 2019, SoCalGas 2014, Nemec 2015, Nogueras 2011) 

$141-$317/ft
$3500+ per 25’ of Lot
2” Low Pressure Distribution 
(CPUC 2016, SoCal Gas 2015)

$16,567
Meter + 
Lateral 

Installation
(PG&E 2016)

$1,000-$3,000
Furnace 

(Navigant 2018)

$0*
Water Heater 

(Navigant 2018)

$100+
Dryer 

(Navigant 2018)
$110+

Stove
(Redwood 

Energy 2019)

$7M/Well
(EIA 2016)

$136-480/ft
4”-24” High Pressure 

Distribution
(CPUC 2016, 

SoCal Gas 2015)

Extraction

Storage

$200-1,000/Fixture
Gas piping in the home

(SEA 2017)

Processing

Image by:      
Emily Higbee of 
Redwood Energy

Compressor Station

$80M/Station
1 per 50-60 miles

(PG&E 2018)

$5M-43M/Mile
24”- 42” Very High-

Pressure Transmission**



IPCC Update of Methane’s Global Warming Potential and New 
Leakage Data Illustrates Causes of Near Term Climate Change



“Supper Smog”
From Gas Stoves





Exposure Levels During an Hour of Cooking Poison Children with 
Cancerous Formaldehyde and Nitrous Oxides (LBNL, 2011)



Policy Triggers for California Decarbonization: Explosions



Nancy C. Pec: A Santa Rosa Environmental Activist (1957 – 2017)
Killed by Climate Change



Berkeley Bans Gas Piping from Building Permits for 
Public Safety and Climate Change : August 6, 2019



Rooftop Solar on 100% of New CA Homes in 2020!



ZNE Works for Low Income: 
Dixon’s 59 Townhouses 
Perform at 94% Zero Net 
Energy, 99% Zero Carbon



Santa Monica San Jose

Hayward

Windsor

Menlo Park

San Louis Obispo

Arcata

Seattle



All-Electric Saved Money 
for Tribe and Elders at 
Hoopa’s Trinity River Elder 
Village
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The New Valley View Homes of Selma, CA



Smooth-Top 
Radiant vs. 
Smooth Top 
Induction



Fireplaces That 
Make Steam and 
Heat, No Smoke



Heat Pumps for Radiant Floors

Chilltrix PHNIX



Residential Heat Pump Water Heaters



ELECTRIC GAS



PHNIX

Superior Pool Heating
for $3000



Cold Climate Heat Pump Boilers: 
Sanden, Chiltrix, Colmac and Mitsubishi



Resiliency 
at Sol Alpha 
Lux in San 
Francisco: 
PowerWalls 
and Vehicle 
to Building 
Chargers





Cars Store 60-100 kWh 
Apartments Use 13-19 kWh/day





The Challenge of Power 
Availability in Electrification 
Retrofits

50 Amp
12,000 Watt Panel

100 Amp
24,000 Watt Panel

200 Amp
48,000 Watt Panel

400 Amp, 96,000 Watt Panel



”Smart” Subpanels That Can Maintain Existing Panel 
Amperage with Load Management

Eaton



Load Sharing Between Dryers, Water Heaters and Cars 
with the Dryer Buddy and NeoCharge



Condensing
Washer/Dryers
1400W at 120V



Retrofit-Ready Water Heaters: Ariston/HTP *Coming Soon. 
1200W at 120V



Retrofit-Ready HVAC—1200W at 120V



All-Electric Fine Dining 
in New York City Multifamily Buildings



Spa and Pool Heated with a Heat Pump

An All-Electric Resort



Hilton Hawaiian Village
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Questions?


