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Project Members and Funding

— TRC Energy Services

* Project lead
* Main tool development

— Build it Green (BIG)

* Educational & marketing materials
e Stakeholder outreach

— San Francisco Bay Area Planning and Urban Research Association (SPUR)

 Market data collection
* Market potential model

This project was funded through CalNEXT; a targeted funding resource of the California IOUs to support
market innovation and energy efficiency adoption efforts.
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Electrification Guide

SINGLE FAMILY ELECTRIFICATION JOURNEY

Below are key project stages a single family homeowner undertakes with a contractor to
electrify practically with the home's available panel capacity.

‘ Homeowner . Both . Contractor

|

Calculates the panel load
capacity in amperage from the
equipment choices and system

selection for the home

INCENTIVE PROGRAMS
nfc rebate

°
G O a I S Of G u I d e 1 HELEN HAS A PROJECT REQUEST WITH CARLA

5 HELEN + CARLA PLAN AGAIN

|

Homeowner Helen contacts

¢
® 0 @

PROJECT OPTIONS

PANEL UPSIZE IMPACTS

. .
* Provide consumer-level gu idance Contractor Cala with herrequest.
In‘:,:r:'v(\as:::els. ?:,::‘::::;:\Te Carla walks with Helen through the If a system option requires
S Decision Tool to share the izing the panel capacity, Carla
burnout and replacement, large , upsizing pal pacity,
r T ] r T ] 5 s equipment and/or system options will share the potential increased
d 0 C u e n t S fo r t h e h 0 e sc.ale e aaatcn retl:oﬁt o STAGING from the scope results. Helen learns gt i
staging for gradual electrification. BURNOUT RETROFIT project costs and time delays
3 the pros and cons for each potential from panel upsizing. Upsizing
o o . system choice selection. From this costs can reach upwards of
electrification process Vees ana prerorances it cann, | O e
p . 2 CARLA'’S INITIAL ASSESSMENT values and preferences with Carla. months to years.
i vi
* Make the project flow U e
CODE CAPACITY BREAKERS WIRING
@ fale) O RECOMMENDATIONS SYSTEM SELECTION
understandable and clear what . rovides recommendations e chaiot) rom Car'
i i system choice(s) from Carla’s
Check the Determine the Check the Assess the N .
electrical existing panel breaker space electrical best electrification choices for '““mme":f;‘:::'e::i P.'gf’f;
) I} system, panel, capacity - e.g. on the panel in system wiring Helen's project. 2 o
equipment are 60A, 80A, 100A, alignment with . coordinates with Helep on
safe and up to equipment in timing and length of site visits,
W ndup 125A, 200A qulp 5 athete o
code louse equipment purchase, an
other implementation details.
. o o .
are in normal electrification 3 HELEN + CARLA PLAN 4  CARLASCOPES
.
i Carla uses the Decision Tool Spreadsheet to perform
° s RO bl i e electrification options. This tool relies on the National DISCLAMER
IR DN RS Eracas Electric Code (NEC) 22083 to estimate the impact of
the electrification project on the panel capacity.
.
* Assist contractors new to
gl S CALCULATION e idsor g
DEVELOPED BY TRC, BUILD IT GREEN AND SPUR o

electrification projects to become
more proficient.

Calculates the panel load
capacity in amperage from the
equipment choices and system

selection for the home

5 HELEN + CARLA PLAN AGAIN

PROJECT OPTIONS

Carla walks with Helen through the

PANEL UPSIZE IMPACTS

If a system option requires
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Individual Home Calculation Tool

Enter Existing Building System Information Below

Goals for this tool

ENERGY TRANSITION
)&=t COORDINATING COUNCIL

Electrical Characteristics of System Ezizting Loads
Select " Azzumed
. . it System Mameplate Walt-
Eists i fAain Ei Defaul F L ! M | A
¢ P rOVI d e g u I d a n Ce O n :;:;“ De=cription Type aSITJUE:E:Qg Azsumed Size v;n?g'; [EKT DefasSIt? \l'o?tl?augz F\msz:l:ge [\T:]S
N Space Heating Central forzed air MG, Propane, Fuel o 2.5 on 120 00 N 00
s 5 Cooli Central f d i Electri 20t 240 4030 s 4030
current approac hes to low T ventiotion “iHander | Fleotic | Btoans | w0 | e [ 5
) Reserved for HF Backup Strip Heat Electric i
1Fi 1 ¥ | Clothes Wash Side by Side Full =i Electri 450 120 450 ¥ 450
power e lectrification V] Clothes Dner Side by Sde Full sz, TG, Propane | foowans | o0 | de0 | =0
i Fange [cooktop and oven] 30" CTiOwen MG, Fropane 480 watts 120 480 N 480
o M Oven [seperates] - Single N
* Assist contractors to make N Comoptpanen v
. . . i waker Heater Tank < Blgal MG, Propans 05 watts 120 05 N 05
I W ater k 2 s
low-power electrification o :
I Other Large Loads 1
M I Other L Loadsz 2
recommendations N otrLage o
. Other Existing Electric Loads (not impacted by electrification retrofit)
* Provide a way to show the
. General Loads
& | Yolt-
Cl I e nt h OW pa n e | I Oa d Diefault Diefault Lze ;;IT .l'-\.nc':;s
Dezcription Motes Gluantity Woltage Fower Diefault? Amps [WA]

. Feqd | Lighting Circui 120 3 i 4500
Ca I C u I at | 0 n S Ca n b e Hiﬁ-d slrgn;:ln.gppllriz:gz Circuits [2 sircuits minimum) 120 1500 T 2000

Fieq'd | Laundry Sircuit (1500 44 minimum) [ 1 120 1600 v 1500
impacted by low power Fixed Appliances
Fanual Yolt-
. Exist=sin Diefault Diefault Uze Walt- Amps
O pt I O n S Home?  Description Motes Gluantity Woltage Fower Dlefault? Amps [WA]
N Fiefrigerator 120 Fi) N Fi)
N Garbage Disposal 120 E0n N E0n
s Dishwasher 120 1200 s 1200
N Micromwawe 120 1600 i 1500
s Kitehen Hood 120 260 s 260
i Eathroom Fan 2 120 150 i 200
) Other Appliance 1 120
) Other Appliance 2 120
) Other Appliance 3 120
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Individual Home Calculation Tool — Upgrade Options

Select Building System Electrification Goals

Default electrification systems reflect Standard Practice 1:1 replacements for the existing gas systems_ If system details are known, enter in the Manual Input cells.

System details on this page may imply a need for panel and service upgrades. Use the optimization tabs to identify potential strategies to avoid panel upgrades.

Existsin  Upgrade/Electrify
Home? System?
¥ ¥
Y Y
Y Y
M ¥
Y M
¥ ¥
Y Y
N M
N N
M M
Y Y
N M
N Y
M M
N M
N M

Description

Space Heating
Upgraded with Heating
Ventilation

Backup Strip Heat

Clothes Washer

Clothes Dryer

Range (cooktop and oven)
Oven (seperates) - Single
Oven (seperates) - Double
Cooktop (seperates)

Water Heater

Water Heater 2

EV Charger

Other Large Loads 1

Other Large Loads 2

Other Large Loads 3

Electrical Characteristics of New System

Assumed Manual Manual
Default Mameplate Use Input Input Volt-Amps
Type Main Energy Source Assumed Size Voltage Power (VA) | Default? Voltage | Amperage (VA)
Central forced air Electric - Heat Pump 2.5ton 240 4300 Y 4800
Central forced air Electric Y
Air Handler Electric 500 watts 240 500 Y 500
Strip Heat Electric 5760 watts 240 5760 Y 5760
Side by Side Full size Electric Y
Side by Side Full size | Electric - Heat Pump 4000 watts 240 4000 Y 4000
30" CT/Oven Electric - Induction 4300 watts 240 4300 Y 4800
Y
Y
Y
Tank < 50gal Electric - Heat Pump 4500 watts 240 4500 Y 4500
Tankless 3gpm Y
50 Amp Electric 12000 watts 240 12000 Y 12000
Electric
Electric
Electric
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Individual Home Calculation Tool — Results Tab

Panel Loading Calculations

Panel Electrification Results

The existing main electrical panel is 100 Amps.

With all the electrification measures chosen in the 'Electrification Upgrades' tab,
the minimum size electrical panel and service will need to be 200 Amps.

The optimizations selected will permit electrification without increasing the panel
and service size.

Panel Optimization Recommendations

The electrification upgrades selected will require a panel and service upgrade, but
follow the optimization options recommendations below to mitigate this impact.

The currently selected optimizations will meet the existing panel capacity and no
panel upgrade is required.

250
WD e —————————————————————————————————————————————————
150
100 —_ - - —_——

50

0
Baseline Electrification Low Power Right Size HVAC  Load Mgmt-Dyn EV
Upgrades Applances
[ ] Fixed [ 1 Variable = Availablke = Ower Panel Rtg. @ — — -ExPanelRtg — — -MNew Elect. Panel Size
Opt #1 - Low Opt 42 -
Electrification Pwr Right-Size Opt#3-
Baseline Options Appliances HVAC Load Mgmt

Baseline Amperage 65.1

Amperage of Full Electrification 165.8

Amps Saved by Options 42.6 62.2 87.2

% Amps Saved 25.7% 37.5% 52.6%

Total Amperage 165.8 123.2 103.6 78.6

Low Power Appliances - The LPA options selected will reduce the panel size, but
not enough to eliminate a panel size increase. Continue to the next optimization
tabs for further options.

Right-Size HVAC - The HVAC options selected will reduce the panel size, but not
enough to eliminate a panel size increase. Continue to the next optimization tab
for further options.

Load Management - The LM selections now fit within your existing panel capacity.
You DO NOT need a panel upgrade. However, using more efficient equipment
choices may reduce energy consumption and peak load to save on electric bills.

The optimized main electrical panel is 100 Amps.

Note: All tool results and calculations must be confirmed by o qualified contractor,
verifying conditions on site. Contractor to verify that selected strategies and
calculation approach are allowable by the local permitting agency.
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Building Stock Assessment Tool

Goals for this tool

Provide jurisdictions,
utilities, and regulators
information on the impacts
of electrification to the
existing building stock

Allows user to compare
impacts of several different
low power choices
compared to a “full
electrification” option

Select the Counties for Analysis

Amador

Butte

Calaveras

Colusa

Contra Costa

Del Norte

El Dorado

Fresno

Glenn

Humboldt

ZZZZZZZZZZZZ'-‘.‘

Imperial

Dashboard displays "Full Electrification" and "Full Electrification w/ EV Charger"” calculations.

222|222 |12 |2 |2 |2|2|2 |22

Inyo

Kern

Kings

Lake
Lassen

Los Angeles
Madera
Marin
Mariposa
Mendocino
Merced
Modoc
Mono

222|222 |12 |2 |2 |2|2|2 |22

Maonterey
Mapa

Mevada
Orange

Placer

Plumas
Riverside
Sacramento
San Bernardino
San Diego

San Francisco
San Joaguin
San Luis Obispo

222|222 |12 |2 |2 |2|2|2 |22

San Mateo
Santa Barbara
Santa Clara
Santa Cruz
Shasta
Sierra
Siskiyou
Solano
Sonoma
Stanislaus
Sutter
Tehama
Trinity

Tulare

Tuolumne

Ventura

Yolo
Yuba

22|22 |2

[ N |statewide

{overrides all county selections)

Selections for the A La Carte electrification and optimization options are made on the "A La Carte Dashboard" tab.
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Building Stock Assessment Tool — Full Electrification Results

Total Home Stock

14 443 400 SF & MF Residences Statewide
9,330,900 SF Residences Statewide
372,300 5F Homes in Selected Counties
297,100 Candidate Homes

Ail counts for homes built before 2020

Statewide SF Electrification Potential

SF Electric,
14.1% Tatal MF,
35.4%

SF NG & Other,
50.8%

Selected Counties SF Vintage by Decade

25%
20%
15%
10%
E%
0%

R R I, L R L L =
wex"ﬂ’p PP A o IO (R B

Candidate Residence Size Histogram

30%
25%
20%
15%
10%

5%

0%

R N LS M

Code Compliance Results

100%
5%
50%
25%

0%

20A  100A  150A 2004 3004
Fadvokmn and wakaas a0 the 70 baing yogradad

3%
0% 036 1%
A A 'q "4
SMALL MED LG ALL
Flaroond wabs 2na 0f 082l $w sine caiagon

0%

A small percentage of homes are likely to require a
panel and service vpgrade due to the existing
panel being insufficient ta meet current NEC code
calculations.

This change will likely be needed if any substantial
work is being done on the pane! that requires an
inspection and review by the AHJ.

These caleulations exclude panels and wiring that
require replocement due to unsafe condition, age,
ar equipment failure.

Full Electrification Results

(No EV Charger)
100%
T5% 45%
505 97%|
25%
0%

80A  100A 1504 2004 3004
Fadcobemn and cakas ana the 77 beiug qpgradad

: O

SMALL MED
Flarcans vador ana m‘mm*m 4‘.»";9 et a,ae’egu-;u

15.0%

10.0%

a0E3 e 0
0.1% '
A —

0.0%
EMALL  MED LG ALL

4.9%

Flanman ke 200 A fodad for e Spestom.
This approach increases the grid power design load
by 2.4 Megaamps, (4.9%) @ 240V

Full Electrification Results
(With 32A EV Charger)

100%
75%
50% |
5%
0%

80A 1004 1504 2004 3004
Fadvokmn and wakaas ans the 7 baing yoaradad

1111

SMALL MED ALL
Flaroand cabes a\f&lw‘mra-"m e?’;e SR ELER SO

15.0%

10.0%
5.0% I
—

0.0%
SMALL  MED
Finanan e 300 oF Banalfar Wi Suanham.
This approach increases the grid power design load
by 5.8 Megaamps, (11.8%) @ 240V

Panel Upgrade Percent as Loads Increase

Percent Homes Needing Panel Upgrade

Increased Power Requirements




ET Summit 2024 B[S ererey TrAns o

Building Stock Assessment Tool — A |a Carte Results

Total Home Stock Select Upgrade Measures for A La Carte Electrification Optimization Savings Opportunity
14,4:;:&2{?;;?:;?:;1:::2&21?:@9 Electrify Optimize Manage The electrification choices selected to the far left will increase the
design load on the grid for the candidate homes in the selected
372,300 5F Homes in Selected Counties iy e Cume Cof e e counties by approximately 5.8 Megaamps, (11.8%)
297,100 Candidate Homes Heating System [Heat Pump) Right-Size HYAC Dynamic EY Chargin 7 sz wifbe stow i grapd
A SR Ao AT i e ST No Backup Heat Strip The optimization opticns selected will reduce the design load by
Statewide SF Electrification Potential o Circuit Share [EV & Dryer 5.6 Megaamps, which reduces the increase by 96.9% t0 0.2
ater Heater [Heat Pump) 120V HP YWater Heater Megaamps.
SF Electric, Dryer [Resistance Electric] 120 HP Dryer Smart Panel or Circuits
it Tatal M, Stove (Induction Cooktop) 120V Induction Stove w! Battery These optimizations result in approximately 99,491 homes,
i (96.5%) that will avoid a necessary panel and service upgrade
Add 32A EV Charger Z0A 240¥ EV Charger using the optimizations.
5F MG & Dtheer,
=0 "Traditional” Electrification A La Carte Electrification
[&1l electrification steps above, but no optimization) [&ll choices selected above included) Optimization
Sawings

Selected Counties 5F Vintage by Decade

25% 100 1D D% B0A 1004 150A 20DA 3004

20¥ - m B ol
5 5% e I
15%
0% so% 1 1 0% Panel Upgrade Percent as Loads et
:: T — Increase ' Increase Less 0%
= = = 45 e = i LR TS%
7 7 o gl = ) o §
7 E0A  IDD& 1504 2004 3004 E0A  100A 1504 2004 3008 100%
Bedcnlome or v ot ore tde g wreprocled Bedcolome or oot ore the haveg urerooled B cofmne ard el or e R0 oo etegr o e
Candidate Residence Size Histogram rm e my on
S50%
0%
5% AD% (1%
20% In% 0%
15% Percent Homes -
10% D% N N
- . 5% - MNeeding Panel Upgrade / Upgrade Reduction e
o 0% q 25%
0% — F s o 3%
5, L e SMALL  MED LG SMALL  MED LG ALL SO A%
.,§ c.d?‘ s‘ﬁ'ﬂ,sﬂf‘ sﬂ“ .,d:_y df#.,sd‘}paff‘
Fir camet vodne ora oo Lot olin tarsza o ot Furcamet vodne ore oo Lot olin tar e oot Forcomt vafunr ore o totelin therize coteqory.
15.0% 15.0% SMALL MED ALL
00% I '
10.0%
Increased ! Reduced -
5.0% Power Requirements
0.0%. 0.0 0.4% DA%
oo . 10.3%
UL ke kg EMALL MED LG ALL 15 1%
Forcrnt vafune ore oF iobod o Bhassr bom, Forcrnt vafuae ore of iobod o Phossr bom, Furr canr b v afner oo b bl Fioe o bam,
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Tool Availability

e Report — Available now!

https://calnext.com/wp-content/uploads/2024/09/ET23SWE0021_Residential-Electrical-
Service-Upgrade-Decision-Tool_Final-Report.pdf

e Homeowner Guide, Individual Home Calculation Tool & Building Stock
Assessment Tool

...Will be available for download soon!

11
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Thank you to the project team:

* David Douglass-Jaimes, Desyana Halim & Abhijeet Pande —
TRC

* Laura Feinstein & Sam Fishman — SPUR
* Jenny Low & Deepti Hossain — BiG
e Jenny Chen — SCE, Sr. Contract Administrator

Michael Mutmansky

Associate Director

TRC Engineers, Inc. ‘\
mmutmansky@trccompanies.com ‘,

WWW.TRCCompanies.com
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