OUR 110-YEAR-OLD
HOME OF THE FUTURE

CHERI DAVIS AND TED FRINK
2023 UTILITY ENERGY FORUM



OUR HOUSE

- Located in Sacramento, CA — Climate Zove 12

- Curtis Park - historic veighborhood with large trees
~ Craftsman style

— Built v 1a10, purchased in 2011

= 2., 2000508 E

- All gas appliances

— SWMUP for electricity, PGLE for gas

— Mostly original, but new’ish wiring &
2.00-amp pavel




OUR HOUSE — BEST LATD PLANS

— Our plan was to begin an evergy efficient remodel right away

— Surprisel Structural problems cansed delays

— While extremely frustrating, the delays ended up beivg a good thing ...
— Convertivg from gas to electric wasn't so much on our radar
— SMUD did not vet have rebates for electrification as they do vow

— We ended up spending the next 7 years scraping up the movey to fix the
structure, and it was fivally time to begiv planning our next project — a kitchen
remodel

— UWnfortunately, we had a large chase for the water heater flue that came up
throngh ove edge of our kitchew



1. HEAT PUMP WATER HEATER (2019)

Considerations

M (7ain space n the
kitchen by removing
flue

M Lower water heating
COSTS

M SMUD rebates!

Tax credit -$300

Now $2,000!



1. HEAT PUMP WATER HEATER (2019)

.--‘/-

NOVI"EV] 6(9\,( ’B@VI 6-ﬁ-|'5 4Y) Jms+ k’lo{dimg\, NQT our wine room( -~"‘ 2

v Expels cold air

V1 Directed the cold air mto our
wine room. Free wine chillerll

Lessons Learned _
vl Mixing valve nstalled backwards

vl Relying on heat pump wmode may |
require higher temps (120-140°F) e

Entravce to real wine roowm




2. ELECTRIC CAR - Tesla Model 2 (2019)

Considerations

‘@ Reduce our carbon footprint

‘ ‘ : Long ravae,
M Stop paying for gasoline/No more long gas lines  TNEVITREEN
M Reduced maintenance/cost per wmile

$7.500+ I EReE:

wWhy Tesla? "
VI Best-performivg €V on the market
VI Long) range (310 wiles)

MIBest chargivg network, by far!




2. INDPUCTION STOVE (2019)

~ Covsiderations

M Rewmodeling the kitchen!

M Superior performance

M Twprove vdoor air dquality
M Reduce heat in the kitchen
M SWMUD rebate

Other stuff

~Wakes more voise than we'd like
— Cookware already nduction-compatible




4. HEAT PUMP HVAC & INSULATION (2020)

Cowsmbmﬂaws

B Upstairs unit vmlfmmcﬂommq
I Downstairs unit — no A/Cl
vIPoor nsulation, leaky house SW\W? rebates

Y : d tax credit
vl Twprove efficiency/reduce everay bills I
NET COST |
VI SMUD rebates

New Fed tax credits:

VI LAST gas appliance v the homel 42,000 for heat puvmp
v Tiving was pertect - $1,2.00 for nsulation
—Pandemic lockdovww New SMUD rebate:

- $2,500 each



4. HEAT PUMP HVAC & TNSULATION (2020)

‘Nown-Evergy Benefits

vl SUPER QUIET outdoor uni+

1 WAY more comfortable

vl Fan is variable speed. No BLAST of
hot or cold air

vl Fewer thermostat wars!

VI Saved space v our basement

vl Outdoor unit is swmaller, more
discreet




5. SOLARROOF & BATTERY (2022)

Covsiderations ,
VINeeded new roof Solar - .05 kW DL\
A Powerwall - 13.5 kwh
vl Lona-lasting, durable product roveoraall mstalafion
viZero eneray, low carbon howme Disconnts

ot Structural work
IEvweray resilience
M Subtotal

MEliminate asphalt roofing waste e
NET COST




STRUCTURAL SUPPORT

===

SOLARROOF




- STRUCTURAL SUPPORT

SOLARROOF




STRUCTURAL SUPPORT

===

SOLARROOF




ROOF INSTALL UNDPERWAY




SOLARROOF — FINISHED ﬂzovuc—r

Cool Features

- Active tiles: Jr@vmper@dl alass

— Now-active: Textured metal
msulated +iles

- Replace ndividual +iles

- Slate look
~- 2.5-year warranty

SOLAR ROOF

tesla.com/solarroof



SOLARROOF — MORE COOL FEATURES

Air circulation behind the +tiles helps keep roof cool
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SOLARTROOF - STRENGTH






POWERWALL & SOLAR PERFORMANCE — THE APP

<

Mon Oct 31st

Home Usage

21.2 kWh

12 AM

6 AM

12 PM

Peak

iy -

6 PM

Da
O -~ 4.9 kWh 8.6 kWh 4.4 kKWh

From Solar From Powerwall From Grid

4.6 kW
Energy Sources

o- 28% W 48% - 24%

0 kW



BATTERY
SETTINGS

Powerwall

Time-Based Control

AN TTONS

Grid Charging

No

Powerwall

Backup Reserve

erve Energy for Grid C

20%

Operational Mode

Self-Powered




SOLAR AND BATTERY PERFORMANCE

Typical day



morning w -

Tchedi's home = &8

1.7 kW 1.2 kW

SOLAR ROOF HOME

I ]
14kW-87%) 0.9 kW
POWERWALL GRID

Energy

0.8 kWh Generated Today

IR

Impact
0% Self-Powered Today

Settings

B € Q

Go Off-Grid

Tiiedi's home &=

IR

P €& 9

3.8 kW

SOL

0 kW -100%

Energy

10.6 kWh Generated Today

Impact
13% Self-Powered Today

Settings

Go Off-Grid

0.4 kW

Tchedi's home = &3

IR

R € Q

Iing

2.9 kW

HOME

0 kW

SOLAR ROOF

29 kW -56% 0 kW

POWERWALL GRID

Energy

6.2 kWh Generated Today

Impact
16% Self-Powered Today

Settings

Go Off-Grid
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< Wed Sep 14th

Home Usage

17.7 kWh

Peak
3.4 kW

N I
rmﬁ\/\,f\ﬂ‘kf"m MM' M J‘\V
| 0 kW

12 AM 6 AM 12 PM 6 PM

4.4 kWh

From Solar

9.6 kWh

From Powerwall

3.7 kWh

From Grid

Energy Sources
o- 25% W 54% A 21%

4 Mon Oct 31st

Home Usage

21.2 kWh

12 AM 6 AM

5.9 kWh

From Solar

Peak

12 PM

1.7 kWh

From Powerwall

Energy Sources

8- 28%

B 8%

o -

4.6 kW

M.

13.6 kWh
From Grid

POWERWALL & SOLAR PERFORMANCE — Nice Pay

< Sun Aug 28th

O -

Home Usage

39.8 kWh

45 kW

8 J ’
Pag
| ‘ 0 kW

12 AM 6 AM 12 PM 6 PM

5.6 kWh

From Solar

8.6 kWh

From Powerwall

25.6 kWh
From Grid

Energy Sources
o- 14% W 22% A 64%




POWERWALL/SOLAR PERFORMANCE — Hot Day in Oct

Home Usage

14.8 kWh
Peak
2.6 kW
| N ,L,
\‘J Y
]
| 0 kW
12AM 6 AM 12PM 6PM
5.0 kWh 1.0 kWh 8.8 kWh
From Solar From Powerwall From Grid
Energy Sources
o- 34% W 7% i 59%

Solar Generation Aty
25.5 kWh fe

Peak

41 kW
. _ 0 kW
12 AM 6 AM 12 PM 6 PM
5.0 kWh 2.5 kWh 18.0 kWh
To Home To Powerwall To Grid
Energy Destinations
0 20% B 10% A M%

Net Grid Use
-9.3 kWh

Peak

12 AM 6 AM 12 PM 6 PM

8.8 kWh
From Grid

18.1 kWh
To Grid

2.6 kW

0 kW

-3.5 kW

-9.3 kWh

Net Usage



4:40 7

?OW EEWA L L ?ER‘FURMA N C/E Tchedi's home

B 906

- Storms knocked ont power

- Smooth travsition to battery
backup

- Battery coverage

0.4 kW - 96%

— 12 rs with miimal uses

Storm Watch

—Requires managing loads -

Grid Outage

i




RESULTS: Electric Usage [ Bills

Electricity Use

—Electric Bill

HVAC, Workivng from
howme

@ months
Selar &
Heat pump Powerwall

‘Predicted
water heater

for 2022




RESULTS: Electric Usage [ Bills

Electricity Use
—Electric Bill

—Gas Bill
HVAC, Workivng from

home

@ mouths
Selar &

rwall |
Hiﬁ N FOWEWAT predioted.
water nearter for 2023




NOTES ON UTILTTY BILL SAVINGS

- Estimated total evergy bill for 2023: $A50
- $300 of this is for SMUD’s fixed infrastructure charge

— Estimated total energy bill savings

~ $1500 in gjas bills (from going all-electric)
- $300 v electricity bills (from solar & battery storage)



TOTAL PATID [ AVOIDED COSTS

Before WEM\JQ/N@ w/ metal

Rebates | Net Cost™ cost roof
Water Heater $2,400 $60D ﬂizﬁs@o $£2.,000
Car $53,400 $50,400 $22,700 $22,700
Stove $£3,000 $£2.,500 $£2.,000 $£2.,000
HVAC $27,700 $15,700 $19,200 $19,200
Tvsulation $3,%00 $3,%00 $£2.,000 $2.,000
Roof (inel. structural work) $23,500 $33,500 £30,550 £50,%00
Solar — 6.05kwW DC $12.,200 12,200 $12150™ 12150
Battery $11,000 $7,700 : -
Battery + Solar discount 44,000 44,000 - .

144,500, $119,750% 112,400, $126,350

* After rebates & tax credits

X Assumes $3 watt installed



CARBON SAVINGS

= Saviugs from avoided:
- Natural gas: 21 Townes/yr
- Electric vehicle: 1.9 Tounes/yr
- kwh (offset by solar): 1.2 Townes/yr

= Total carbon saved: @.2 Townes/yr

= Equivalent o carbon released by
- A4 gallons of gasoline consumed

= Equivalent to carbon sequestered by:
- F.4 acres of US. forest




CONCLUPING THOUGHTS

Cav evervyove afford to do this?
- Wany techvologies are cost-effective
- New incentives are sigvificant
- Fed tax credits (vow)
- Fed rebates for income-gqualified (2.02.4)
- Ulity incentives, TECH incentives (CA Only)

Challenges
- Familiarity
- Leadivg edae can be bleeding edoe

Remember, you don’t have +o do everything at once
- Retrofit when things break
- Remodel whew yon have the budget

REMODEL LTKE THE WORLD DEPENDS ON I T
- . becanse i+ DPOES!




THE END

CHERI DAVIS AND TED FRINK
CHERI.DAVIS@SMUD.ORG
TRITED1@GMAIL.COM



mailto:Cheri.davis@smud.org
mailto:trited1@gmail.com

	Slide 1: Our 110-Year-Old  Home of the Future
	Slide 2
	Slide 3: OUR HOUSE – BEST LAID PLANS
	Slide 4: 1. HEAT PUMP WATER HEATER (2018)
	Slide 5: 1. HEAT PUMP WATER HEATER (2018)
	Slide 6: 2. ELECTRIC CAR – Tesla Model 3 (2019)
	Slide 7: 3. INDUCTION STOVE (2019)
	Slide 8:  4. HEAT PUMP HVAC & INSULATION (2020)
	Slide 9
	Slide 10: 5. SOLAR ROOF & BATTERY (2022)
	Slide 11
	Slide 12
	Slide 13
	Slide 14: ROOF INSTALL UNDERWAY
	Slide 15: SOLAR ROOF – FINISHED PRODUCT
	Slide 16: SOLAR ROOF – MORE COOL FEATURES
	Slide 17: SOLAR ROOF - STRENGTH
	Slide 18: POWERWALL & INFRASTRUCTURE
	Slide 19: POWERWALL & SOLAR PERFORMANCE – THE APP
	Slide 20: BATTERY SETTINGS
	Slide 21: SOLAR AND BATTERY PERFORMANCE  Typical day
	Slide 22
	Slide 23: POWERWALL & SOLAR PERFORMANCE – Nice Day
	Slide 24: POWERWALL/SOLAR PERFORMANCE – Hot Day in Oct
	Slide 25: POWERWALL PERFORMANCE
	Slide 26: RESULTS: Electric Usage / Bills
	Slide 27: RESULTS: Electric Usage / Bills
	Slide 28: NOTES ON UTILITY BILL SAVINGS
	Slide 29: TOTAL PAID / AVOIDED COSTS
	Slide 30: CARBON SAVINGS
	Slide 31: CONCLUDING THOUGHTS
	Slide 32: THE END

