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The All-Electric Home

T
e Residential Electrification is promoted by
clean energy advocates and government programs
A as an important goal for system wide
PANELS // decarbonization
5
7 e Growingincentives for retrofitting heat pumps and
water heaters with electric
R k e e Caninclude EV charging, solar panels, battery
{/CHARGNG e HEATER N— storage

—

Sounds great! What are we waiting for?

Image: City of Burbank Water and Power. Charge at Home
Program https://burbankwaterandpower.com/charge-at-home



https://burbankwaterandpower.com/charge-at-home
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Costs for Replacing or Upsizing

Z] AT £

=]

Panel Capacity Increase _ may trigger . geryice Line Capacity Increase ™May trigger* Transformer and/or Pole Upgrade

~3 weeks; longer if project needs design review

additional weeks to years

Customer impacts: Customer impacts: Customer impacts:
e $3,000-85,000 e $2,000 - $4,500 overhead e $2.850 - $30,000

e Hire an eIec‘trici_an y e $3,000-810,000 underground o |If i 3 customers on a transformer, utility pays
e Submit application to utility e First $2-3K usually covered by utility e |f =2 customers on the transformer, they pay
for service modification

allowance
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How Common are Smaller Services?

U.S. — All Regions i Midwest
6%
6%
A 3
2% I——— ‘
‘ Northeast

m | couldn't find the main breaker = | don't see a label

6%
= 100 Amps or Less = 101-150 Amps oh
= 151-200 Amps = 201+ Amps /“
2%

Source: Lindsey, Doug. (2023) Residential Electrical Panels: How Many Need to be Upgraded?EPRI.
https://drive.google.com/file/d/11dInLtShgFKg50BCvx27Vi-TVgpOTkrP/view


https://drive.google.com/file/d/1IdJnLtShgFKq5oBCvx27Vi-TVgp0TkrP/view
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Differences by Home Age

Single-family Detached Houses

100%
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0%

Before 1960 1960 to 1979 1980 to 1999 2000 to 2009 2010to 2022 |don't know
age

Source: Lindsey, Doug. (2023) Residential Electrical Panels: How Many Need to be Upgraded?EPRI.
https://drive.google.com/file/d/11dInLtShgFKg50BCvx27Vi-TVgpOTkrP/view


https://drive.google.com/file/d/1IdJnLtShgFKq5oBCvx27Vi-TVgp0TkrP/view
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The S100 Billion Barrier?

“Up to 48 million single family homes
may need electric service panel
upgrades before they can fully electrify.
If an electric panel upgrade is assumed
to cost $2,000 on average, thisis as
much as a S100 billion impediment to
residential electrification in America”

Pecan Street. (August 2021). Addressing an Electrification
Roadblock: Residential Electric Panel Capacity.
https://www.pecanstreet.org/2021/08/panel-size/

NEC 220.80 Panel Calculation Example

Eleciric loads are calculated in Volt-Amps

Natural All
Gas Electric
Lighting and Plug Loads
Lighting and Plug Loads 6.0K 6.0K 6.0K
Dedicated Circuits
Dishwasher 1.5K 1.5K 1.5K
Garbage Disposal 1.5K 1.5K 1.5K
Microwave 1.5K 1.5K 1.5K
Washing Machine 1.5K 1.5K 1.5K
Appliance Loads
Dryer 5.0K 5.0K 5.0K
Oven 5.0K 5.0K
Cooktop 7.0K 7.0K
Water Heater 4.5K
EV Charger 18.0K
Intermediate Calculation
First 10K @ 100% 10.0K 10.0K 10.0K
After 10K @ 40% 2.8K 7.6K 16.6K
Intermediate Total 12.8K 17.6K 26.6K
Heating and Cooling
100% of Heating / Cooling 4.0K 4.0K 4.0K
65% of Backup Heat 6.5K 6.5K
Panel Size Calculation
Final Total 16.8K 8.1K 37.1K
Convert to Amps 70 Amps 155 Amps
Minimum Panel Size 100 Amps 200 Amps



https://www.pecanstreet.org/2021/08/panel-size/
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s S100 Billion really necessary?

As defined by the California PUC,

e Panel Replacement / Service Replacement
o Refersto like-for-like replacement of existing equipment with the same or lower ampacity
rating. For example, replacing an old panel that is not up to code or poses safety risks
e Panel Upsize [/ Service Upsize
o Referstoanincrease in ampacity rating, such as increasing from T100A to 200A
e NECESSARY upsizing
o Upsizing that is pursued after all other methods like circuit pausing or sharing, circuit
controllers, smart panels, meter socket adapters, or other available technology to avoid
upsizing have been pursued
e UNNECESSARY upsizing
o When the above methods have not been thoroughly considered and pursued and a
customer upsizes their equipment despite there being a safe, compliant, and viable
alternative pathway to full home electrification and electric vehicle charging
o Typically due to lack of installer awareness, pressure to move forward

Source: California Public Utilities Commission. (July 2024). R.19-01-011 Phase 4A Staff Proposal.
https://docs.cpuc.ca.gov/PublishedDocs/Efile/GO00/M536/K015/536015666.PDF


https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M536/K015/536015666.PDF

Optimizing |
Existing Services
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Panel Capacity is Underused

Exhibit 2. Many homes, even those with panels in the 100 amp range, can fully electrify
without upsizing the panel. Only 15% of homes participating in an energy savings program
used more than half their panel’s capacity.

100%
90%
80%
70%
60%
50%

40%
30%
20%
10% .
0% - — == A . o

No More No morethan Over 75p6 No More No morethan Over75% No More No morethan Over75% No More No morethan Over75%
Than 50% 75% Than 50% 75% Than 50% 75% Than 50% 75%

Panel Capacity: <100 100 to <200 200+ All

Source: Home Energy Analytics (HEA). “Dataset on Residential Panel Capacity and Utilization.’
Shared by Steven Schmidt of Home Energy Analytics, October 13, 2022.
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Solving the Panel Puzzie

“The vast majority of homes—including
single-family homes with 100-amp panels and
multifamily dwellings with panels under 100
amps—use less than 50% of their panel’s electric
capacity. That means there’s plenty of opportunity
to electrify equipment without upsizing the panel.
A SPUR analysis of TECH Clean California program
data showed that of 1,764 homes with a 100-amp
panel, 96% could add a heat pump water heater,
heat pump HVAC, or both without upsizing the
panel.”
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Source: SPUR. (May 2024) Solving the Panel Puzzie.
https://www.spur.org/sites/default/files/2024-05/SPUR _Solving the Panel Puzzle.pdf

With thoughtful
policy and
design decisions,

MOST HOMES

could electrify without
complicated and expensive
panel upgrades.


https://www.spur.org/sites/default/files/2024-05/SPUR_Solving_the_Panel_Puzzle.pdf
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Options for Optimizing Service

——

“So it sounds like | have capacity available...
now what? How do | ensure that adding new
DER’s to my home won’t overload my service?”

What other solutions are there?
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We Have Solutions...

e

We don’t need more power;
we need options for
connection and using energy
more efficiently...

e Not all solutions are
affordable for average
homeowner.

e Many solutions still require
breaker space in the service
panel.

. MSA’s can address both
affordability and breaker
Space (assuming utility
approval)

(

lumin.

n

But there are still Challenges...
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The Challenge: Service panels limit how quickly and effectively
customers and the utility can Electrify ‘behind the Meter

Low-tech: Most panels do not allow for integration of new te
resources (Smart breakers, CT’s, MID’s, etc).

Undersized: Panels cannot accommodate increasing need for DERs like
rooftop solar PV and EVSEs (available breaker space and/or bus bar
capacity via NEC rules).

Hard to reach: Panels may be inconveniently located, requiring structural
changes and/or repairs to accommodate additional sources/loads.

Expensive to replace: Main panel/service replacements can cost
$2,500-$5,000 or more. ‘Smart retrofits’ (i.e. breakers, EMS, 1oad splitters)
and circuit relocation (i.e. subpanel) can also be costly, usually still require
breaker space, and require some level of user involvement.
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Additional Challenges

Lack of Standardized Interconnection Methods: Many interconnection methods (‘supply
side,” Power Control Systems - PCS, etc.) vary noticeably in quality, safety, consistency and
local approval.

Complicated/Dangerous Site Inspections: Pre-sales/installation site visits to investigate
interconnection options can be complex, dangerous and requires special training.

Meter-Main Combo Panels: Combination panels with meter and service panel in same
enclosure, typically found in Western/Southern U.S. can be difficult or impossible for DER’s
to interconnect within.

Indoor Work & Disruption: Routing DER circuits through/across internal walls, floors,
attics and basements is laborious and invasive to homeowners.
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Inaccessible Service Panel Examples
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Traditional ‘Supply-Side’ Interconnection

e Non-standardized methods
o Quality varies!

AHJ’s, utilities, codes not always supportive

Encourages ‘hot’ work — less safe .

Difficult planning/inspection for installers Bt

Meter-main combos (see next slide) T AT

o O O O

Insulation Piercing Connectors (IPC) ‘Tap Box’ with Insulated Terminal Blocks
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Meter-Main Combo Panelboards - Where to Land?

Typically not possible to land
solar output conductors, CT’s
and/or a MID between
integrated meter and main
breaker for supply-side
interconnection.

Without an MSA, must upgrade /
replace service equipment, or
re-wire via ‘Hawaiian Tie-in’
where most/all loads are
relocated to another panel. Both
options are costly.

WARNING:

THIS EQUIPMENT FED BY MULTIPLE SOURCES.
TOTAL RATING OF ALL OVERCURRENT DEVICES
EXCLUDING MAIN SUPPLY OVERCURRENT DEVICE
SHALL NOT EXCEED AMPACITY OF BUSBAR.

O

) [
LOAD ———- 404 T s0a -—T—ESS
100 A N
ABUS LOAD ———- 24 T 30a-—T——LOAD
ribution Panel
[
LOAD ———- A T 154 ~—T——LOAD
P—
Existing House Loads h———PV
50A
Subpanel
200 A BUS

“Hawaiian Tie-In” Example
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What is a Meter Socket Adapter (MSA)?

A unique hardware interface/gateway physically installed between a meter socket an
a utility billing meter to accommodate streamlined interconnection of DER’s.

Works on most homes and eliminates the need for service upgrades, modification to
existing service equipment, or main panel upgrades (MPU)

. pER

—_ /
.
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Are MSA’s New?

Utilities have long used MSA’s for surge
protection, meter form conversion, etc.

ConnectDER pioneered DER-based MSA’s
over a decade ago. Now has over 25K units
installed across ~ 20 states.

Market opening via (1) utility alignment, (2)
legislative/regulatory proceedings

W Open/Available
M Coming Soon

Not Available

*For solar and/or EV MSA to date (October
2024). “Open” is at least one utility

acceptance
https://connectder.com/check-availability/

']

COMES WITH A
20 FOOT CORD
AND 30 AMP
PLUG



https://connectder.com/check-availability/
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MSA’s - How are they Tested / Certified?

“A meter socket adapter is an enclosed construction with blades and jaws inten
forinstallation between a meter socket and the utility meter...The typical meter
socket adapter is a circular ‘collar’ type device...utilized in many different
applications, such as meter conversions, transfer of meter position, distributed
energy connections, surge protection, metering and communication...”

= Physical/ electrical aspects are covered by:

o ANSI/NEMA C12.7, Requirement for watthour meter sockets
o C12.10, Electromechanical watthour meters
o UL 414, Meter Sockets

w
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https://www.nema.org/docs/default-source/technical-document-library/nema-us-80016-2022-aspublished.pdf?sfvrsn=a4caa6df_3#:~:text=A%20meter%20socket%20adapter%20is,grown%20steadily%20over%20the%20years
https://www.nema.org/docs/default-source/technical-document-library/nema-us-80016-2022-aspublished.pdf?sfvrsn=a4caa6df_3#:~:text=A%20meter%20socket%20adapter%20is,grown%20steadily%20over%20the%20years
https://www.nema.org/docs/default-source/technical-document-library/nema-us-80016-2022-aspublished.pdf?sfvrsn=a4caa6df_3#:~:text=A%20meter%20socket%20adapter%20is,grown%20steadily%20over%20the%20years
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Why use an MSA?

STAKEHOLDER BENEFITS

Simple, consistent method to connect DERs to a home.

Removes challenge of accessing hard-to-reach service panels.

Avoids costly wiring changes or service upgrades for panels at full capacity.
Most, if not all work is performed outside of the home (solar PV, EVSE).
Lower installation costs without the need for a main panel replacement.

Standardization - point of interconnection, disconnecting means co-located
with utility meter, permit plans and inspections, and more.

{Z) ConnectDER
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Meter Socket Adapter (MSA)

Meter Collars)

4‘ =1 :@

A‘L \ v'ﬁaa
Solar MSA EV MSA IslandDER MSA

= Launched 2014 » Launched 2024 = Coming 2025
= 5 generations
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Thank you!

Presenters:
Khanti Munro, Senior Product Manager
Emily Peck, Market Analyst

Website: Connectder.com
Email: Info@connectder.com






