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Backgroun d

ELECTRICITY GENERATION CUSTOMERS
Peninsula Clean Energy provides PG&E owns the power lines and As a customer of Peninsula Clean
electricity from clean energy sources  delivers the power we generate. They  Energy, you are helping the
at lower rates than PG&E. send a consolidated bill. environment and saving money.

Peninsula Clean Energy



The Big Picture

Programs
to enable

Policy

to enable
Massive Decarb
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Current Offerings and Uptake

Participants Count
Rebates for heat pump water -

heaters & heat pump HVAC Rebates 2,761
Loans 618
Home Upgrade program 305

0% loans up to $10k for heat

HVAC programs)

Heat pump water heater 1,442
Home Upgrade program: no-cost Heat pump HVAC 1,707
electrification & minor home repairs for :

Induction cooktop/range 89

Income-qgualified homeowners

Electric dryer 80

Peninsula Clean Energy 7



Upcoming Policy Changes

2025 California BAAQMD Zero- BAAQMD Zero- CARB Zero-
Energy Code NOx water NOXx space Emission
heater heater Appliance
Heat Pumps for most requirements requirements Standards
single-family
construction Tank-type gas water Gas furnaces no Gas water heaters and
heaters no longer longer sold in Bay space heaters no
e - sold in Bay Area Area longer sold,
Existing building Statewide

requirements for
certain equipment

Peninsula Clean Energy

California
Achieves
Carbon
Neutrality

Statewide gas piping
projected

decommissioning
date




In 2021, We Had No Idea What Local Prices Were




The Research

2018-2022




Single Family Water Heater Installation Costs

$4,000 cost increase : :
0 % Incentive Recommendation
60% « $2,000-$3,000 is current incentive

+ $1,000 from PCE (+$1,000 for CARE)

Gas_Tank Gas.TankIess Heat. Pump - $1,000 from BayREN
50% ::I/I?dl'gn - $2,000 M?dzlz?g - $4,500 M?ngg - $6,000 « $4,000 incentive if cost parity is the goal
- - - + $5,000 incentive if carrot is the goal
2 400
15 40%
«
=
= 30% m Gas Tank
S m Gas Tankless
é ® HPWH
o 20%
o
- II I I I I
upto $1k $1lkto $2k $2kto $3k $3kto $4k 3P4kto $5k $5kto $6k $6kto $7k $7kto $8k $8kto $9k $9kto $10k $10k to $11kto Over $12k
$11k $12k
Peninsula Clean Energy Data from BayREN incentive program reported installation costs through May 2022. 14

BayREN-wide territory figures used as SM County figures are similar with fewer data points



Heat Pump Water Heater Costs

PCE HPHW Installation Costs (Excluding Panel Upgrades and Split Systems)
60

52

50

Typical installed costs are $4,500-$8,500

(excluding panel upgrades)
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There are outliers,
10 - costing up to $12,000
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Installation Cost

Peninsula Clean Energy Average COSt IS $6,1OO



Single Family Space Heater Installation Costs

50% .
I $13,000 cost increase I Incentive Recommendation
45% .
The cost increase to go from furnace to heat
40% HP BayREN HP Average All pump is too high to backstop with policy at our
Median - $15,314 Median - $18,725 current budget levels. Recommend focusing
0 N =270 N =282 specifically on Air Conditioners in the near-term.
@ 35%
§el
8 30%
8
2 550
~.—5 25% m Gas Furnace
% 20% m Heat Pump (BayREN)
= m Heat Pump (TECH)
0 15%

10%

5%

0%

40 9" b“o@’\ﬂ%WQ'\"‘L‘bb‘@ Y a0t DY A
= Y gV N Y Y N Y P P o o I~
Peninsula Clean Energy Data from BayREN incentive program reported installation costs through May 2022 & CA TECH Installation costs through May 2022. 13

BayREN-wide territory figures used as SM County figures are similar with fewer data points. TECH data leverages only SM County installations.



Heat Pump Space Heater Costs

We reviewed quotes and installation cost data from

15 projects in San Mateo County as well as the

guotes from KJ on our team, who lives in Santa Clara

County. We found the following results:

« The median cost of a heat pump space heater
Is $20,700

* Quotes at an individual home can range by
$15,000 or more.

« TECH installations appear to be slightly more
expensive than non-TECH installations. This could

be because:
« Contractors are keeping some of the
incentive
« Contractors are charging more for early
adopters

* Later installation data reflects recent inflation

Peninsula Clean Energy

Median All

Median Local Quotes

Median TECH

Josie Quotes

Michael Quotes

Jason Quotes

KJ Quotes

TECH Installed
Costs

$20,676
$19,005
$21,856

I 10,584

I 511,300

I 511,957

I $12,800

I 12,875

I $16,171

I 516,895
I 529,900
e $14,808

I $15,295

e $18,621
I $22,888
I $29,800
T $36,350
I $41,424
e $48,014
I 519,388
I 520,676
I 524,159
I 24,285

I $3,091

I 15,280

I 517,428
I 19,127
I 520,374
I 20,388
I 21,856
I 04 616
I 526,316
I 20,473
I 20,473
I 533,289
I 545,132 14



2-Way AC Incentives

Default Intent

E»

Acding A/C
Only (keep
furnace)

E»

Adding HP
(keep
furnace)

'

Adding HP
(remove
fu rnace)

Default Intent

» ts

Default Intent

Bs B»

Replace A/C

Default Intent

B»

Replace AIC
(keep furnace)

Rep|ace AIC
(keep furnace)

S
(remove

Add circuit

Indoor unit
eQUipment

Indoor unit labor
Refrigerant pipe
Duct test + seal
Cap gas line
Elue work

Outdoor unit
equipment

Outdoor Unit
labor

Heat pump alt.

Yes

$100

Yes

$100

+$500 -$1.000

+$500-$1,000

Yes

+$1,000-

$100

+$500 -$1,000

+$1,500-3,000

Replacing Replacing
A/C + AJC &Furnace
Furnace e
N/A .
+$500-$1’000

$100
$100 z

+$500-$1,000

Neutral

N/A .

$100
$100

+$500 -$1.000

+$500 -$1.000

furnace)

N/A

+$1.000-

$100

+$500 -$1.000

+$1,500-3,000



Dryers and Ranges

Dryers cost
around $925
delivered and
Installed, old
one removed

Your Appliance

Earliest Delivery: January 15

Bazed on Zip Code 94061
You can choose another date during checkout

.- LG Blectronics 7.3 cu. ft $848.00
Uitra Large White Smart
. Electric Vented Dryer with

Easyload Door and Sensor
Dry, ENERGY STAR
Qty: 1

Parts & Services

Installation FREE
Standard Installation Kit jreguired) g52.87
Haul Away Your Old Applance £25.00
Manufacturers Standand Warranty FREE
Total *925%

Taxes cabcutabed n chschoul.

Ranges cost around $1,150 delivered and
installed, old one removed

Sablatal $1,456.85
FRIGIDAIRE GALLERY 30 in. 5.4 cu. fi. Induction §1,088.00 Savings $301.00
Electric Range with Self-Cleaning Oven in Smudge- L Applans Dl FREE
Proof Stainless Steel with Air Fry Sem E e Thoc A -
J0SAAF
e A | Total 1,155
Flurhie Damftney Yo S e

Parts & Services o
R o o [ Owoom |

Marutacturer's Standard Warranty Inchuied o the ot - =
price
Haul Away Your Oid Appliarce 52500 PayPal Checkout
1 = o

3 Prong

o

125/250V

Peninsula Clean Energy

Blake estimates wiring runs to cost
$500 - $2,000 (excluding panel or sub-panels)

16



Panel Upgrade Program Costs (n = 25)

$12,000.00

$10,000.00

$8,000.00

$6,000.00

$4,000.00

Peninsula Clean Energy

Panel Upgrade Costs from Our Program

Panel upgrade costs ranged from $1,000 to $10,000
Two thirds were between $1,500 and $5,000

Two thirds were below $4,000

Half are between $2,000 and $4,000

- I I I I I I I I I I I I I I
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Average cost is $3,700

20 21 22 23 24 25

17



Single-Family Home Average Cost

The most common single-family home in SM County has:

« (Gas water heating, tank-type

» Gas space heating, without air conditioning
» (Gas cooktop

» Electric drying

The cost to electrify will be $28,000, an increased cost to the
homeowner of $18,600 versus typical replacement costs.

Electrification Cost |Replace In-Kind Cost |Incremental Cost

Water Heating (includes 240V circuit) $6,100 $2,000 $4,100
Space Heating $20,700 $6,132 $14,568
Cooking $1,098 $1,155 -57
Clothes Drying $925 $925
22 05 sien
Panel, if required $3,700

L Up to 2,500 sqft home with one central heating system. In most
Total non-optimized cost $32,523 cases panel upgrades are not required if 100 A service is available.

Peninsula Clean Energy 18



Commercial: Rooftop Packaged Unit Costs
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Commercial: Rooftop Packaged Unit Costs

Median Rooftop Packaged Heat Pump Installation Costs
m Gas ®Heat Pump

$63,750 _$65.500

$37,250  $38,000
$22,750 $23,100 I I

Small (3-4 ton) Medium (5-10 ton) Large (15-20 ton)

Peninsula Clean Energy

Reach Code Opportunity

Costs of rooftop heat pumps are nearly
identical to gas-fired rooftop packaged
unit costs. While an incentive of
$100/ton would provide cost parity, it
may not be required for commercial
existing building policies for this
technology.

20



Do We Really Need to
Upgrade Electrical Panels?




Three Reasons Panels are Replaced

Capacity Constrained

Capacity, measured in Amps,
IS too low to add equipment

LY
Max. 100A

Solutlons to avoid upgrade:
Circuit splitters
Circuit pausers
Smart panel
Low-amp equipment

Peninsula Clean Energy

Space Constrained

There are no longer spare
breaker spaces in the panel

=] [=

Solutions to avoid upgrade:

Subpanels

« Circuit splitters
Smaller breakers
Breaker re-use

Unsafe to Use

The panel is unsafe to work on,
sometimes found on panels from
the 1970s or earlier

Solutions to avoid update:

The panel must be replaced for your
safety. However, it may be worth
avoiding a service upgrade using
solutions for capacity-constrained
panels, and planning ahead by providing
breaker space for an all-electric life.

22



Data shows 100A is enough capacity for most homes

Maximum Annual Peak Demand at Single Family Homes
in Peninsula Clean Energy Territory

—NMixed-Fuel Homes =—All-Electric Homes

16%

14%

12% Of 722 all-electric

homes, 99% never
had a load over
100A

=
3
EX

8%

6%

Percent of Homes

4%

2%

0%
0 25 50 75 100 125 150 175 200
Peak Amperage at 240V

Peninsula Clean Energy

Peninsula Clean Energy analyzed hourly utility data at
hundreds of thousands of customer accounts. The peak
demand at customer accounts tended to be well-below the
100A threshold.

99% of all-electric single-family homes use less than 100A
of power at all hours of the year.

The most common peak demand is 29 Amps, indicating
over 70% of capacity goes unused throughout the year.
Over 99% of mixed-fuel, single-family homes use less than
100A of power at all hours of the year.

The most common peak demand is 21 Amps, indicating

nearly 80% of capacity goes unused throughout the year.
80% are 38 Amps or less.

23



Including Solar When a Panel is At Capacity

For Solar systems under 5kW For Larger Systems and Going Net Zero
The 120% rule in the National Electrical Code allows load There are three alternative installation approaches that could be used to
to go up to 120% of the rated busbar capacity, allowing 20A allow up to 20kW of solar in addition to the 100A worth of end uses.
on top of the 100A capacity to be reserved for solar While these strategies are being used in some areas, they are not yet
installations common in PG&E territory.

To put it simply, the 120% NEC rule for the busbar roughly , ,
allows the following in addition to 100A-worth end uses: . RN Renewable meter adapters are connect to the existing main

panel and are wired to the utility-side of the panel, allowing
for larger, streamlined installations. These are a common in
¥ San Diego Gas and Electric (SDG&E) territory

+ 3.8kW-AC
+ 5.5kW-DC

Meter collars are wired similarly to a renewable meter
w= adapter, and are designed to connect to the existing utility
* meter. These are not yet available as an option in California.

Please consult your solar installer or electrician for detailed
information when applying the 120% rule.

A “line-side tap” is a similar approach that installs solar on
the line between the bus bar and the meter. This approach is
possible with older meter boxes, but not newer ones

Peninsula Clean Energy


https://www.kumukit.com/pdf/support/System%20Planning%20Series/Home%20Electrical%20Service/National%20Electric%20Code%20(NEC)%20120-Percent%20Rule.pdf?200707
https://www.sdge.com/residential/savings-center/solar-power-renewable-energy/renewable-meter-adapter
https://electrek.co/2023/05/23/electrical-panel-upgrades-solar-ev/

Calculation Summary

Panel Size Calculations for Sample 2,800 sqgft Single Family Home
(Watts at panel)

3,600 23,005

Loads above first 8,000 W can be -
: 2,016
counted at 40% of running wattage 5 937
Does not apply to EVSE or HVAC ’ -
See NEC 220.83, B(3)a _624 N
8,400 480 336 144 528 240
General Dishwasher Refrigerator Range Hood Microwave Waste Kitchen Range Clothes Standard Heat pump 4 Ton Heat Total
Lights and disposal appliance washer dryer water heater Pump
Plugs circuits
(3W/sqft)

25
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Typical Pre-1985 Single Family up to 2,800 sqft, up to 4-ton Heat Pump

Opftion 1

Home description: Control

+ Upto 2,800 sqft
* 100A service and panel
* No pool or spa

Use a circuit pauser on the
Level 2 EV charger

» Slide-in range/oven combo ======
* One (1) 4-ton heat pump I .
space heater FEEEES OpTIOﬂ 2

Summary:

It is relatively easy to electrify
the typical single-family home
up without upgrading above
100A service.

Focusing on circuit controls for
EV charging is the easiest path
to avoiding an upgrade. See
options on the right.

Peninsula Clean Energy

Control >

Use a circuit-sharing device
with

EV charger + range

EV charger + water heater
EV charger + clothes dryer
Range + water heater

Option 3

Control =

Use a smart panel



Proof of Concept

2023-2024




Whole Home Pilot

City Woodside Foster City San Bruno Millbrae Menlo Park San Mateo San Mateo San Mateo
Beds/Baths 3/3 | 32 | 2/2 | 31 | 32 | 3/25 | 2/1 | 4/2
Sqft 1,030- 2,000
Vintage 1927 - 1983
Fuel Propane Methane Gas
Panel size 100 100 to 200 125 100 100 100 200 200
f‘l)(:::rlflcatlon Average Price - $36,000
Total incl.
minor home Average Price - $36,500
repair
*2.5 mini split
eDucted HP Ducted HP «3 ton HP HP e3 ton HP *4 zone mini o4 70ne mini
*65g HPWH  |65g HPWH *2.5 HP 65 HPWH *65g HPWH  |eInduction split HP split HP
e|nduction (120v) *65 HPWH : e|Induction range *65g HPWH
. : eElectric range . : *65g HPWH
range e|Induction eElectric dryer ePanel range eElectric dryer |eInduction
eDryer cooktop eSubpanel eElectric dryer [*New Range
replacement
eSubpanel ePanel subpanel
appliances replacement

Peninsula Clean Energy



Whole Home Pilot

Percent of Homes

Maximum Annual Peak Demand at Single Family Homes Whole Home Pilot

» 9 electrified homes
—Mixed-Fuel H — All-Electric H
IXe uel nomes ectric Homes . 5 1OOA hOmeS
* No service upgrades required

in Peninsula Clean Energy Territory

16%

14%

12% Of 722 all-electric

homes, 99% never
had a load over
100A

-
(=]
X

8%
6%
4%

2%

0% s
0 25 50 75 100 125 150 175 200
Peak Amperage at 240V 7
'~<~<\\:§a§E
. 2'4’"; Pa\l\t
PCE and SVCE analysis concludes that most Stanfo
homes under 2,800 square feet can electrify |;\i;|e"y\\\\
within 100A service capacity. Nk 0o

29



Scaling Our Programs

2023-2030




Program Background

Deeper assistance is needed to reach more single-family homes
. -

Financing
0% loans up to
$10,000. (PCE only)

Rebates
Post-install incentives.

Similar programs being built by:
« California Energy Commission
« PaloAlto

* Marin Clean Energy

]

Advising & Support

Installation

Home assessments and
installation services through
PCE/SVCE backed partners.

One-on-one assistance for
residents to learn how to
electrify their homes.

31




State of the Building Electrification Market

Only 1% of homes in PCE
service territory are
estimated to take

taken any home
electrification step

Annual small residential
gas replacements

12,000 weter resters
1,000 space neaters

Electrification rebates as a percentage of
replacements in 2023

5% electrified
I

15% electrified

Space Heaters Water Heaters

® Gas replacements  ® Electrified

32



Vision Building Electrification v2 — Home Upgrade Services

SRR
L AREe

Scale to Whole Home Increase Homes Impacted per Year

A
% e

One-Stop Shop Services Concierge Services Full-Service Installation

Peninsula Clean Energy 33



Full-Service Installation Offerings

Three components of comprehensive full-service installation services.

Income-Qualified Market-Rate Emergency

No-Cost Electrification Low-Cost Electrification Water Heater Replacements

No-cost whole-home Low-cost whole-home Rapid replacement of

electrification for low- electrification for market- failing water heaters

income residents rate residents with heat pump water
heaters

Peninsula Clean Energy

34



Home Upgrade Partners

Climate Resilient
Outreach Partner |~ = = = = =] Outreach Partner
City of Menlo o
Park Sponsor Sponsor

Funding Partner

Xerohome
Administrator & Energy Modeling
Customer Support Tool

Electrify My
Home
Contractor Contractor Contractor

Peninsula Clean Energy 35




Building Electrification v2: Timeline

2023 2024 2025

Income-Qualified Install Service

Market-Rate Install Service

Emergency Replacement Service

One-stop shop website v2

Concierge
Operations

One-stop shop website v3

In-house Contact Center
Operations (Tentative)

36
Peninsula Clean Energy
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