
Electric Panel Capacity Constraints
Iain Walker & Brennan Less



What are we talking about? – Electric Panels
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What are we talking about? – Electric Service
“Service” is the connection between the home and the utility distribution grid

Wires from home to utility pole

can be underground or overhead
Transformer



Issues for Homes
Cost

• Circuits: $250-$750 each 
• Potential rewiring: $10,000-20,000 (for knob/tube)

• Panel replacement: $1,000-$5,000

• Service replacements: $1,000-$25,000

• Pole transformer: $3,000-$5,000

• Pad or subsurface transformer: $10,000-80,000

Time delays

• Weeks to months project delays

• >1-year lead time on transformers

• Utility might reject your interconnection



Issues for the Grid
Infrastructure is driven by peak power (kW), not energy (kWh) 

Costs to increase grid capacity are passed on to ratepayers

High peak power = more potential blackouts/restrictions – a problem for grid resilience



What do we need to know?

• What is currently installed in homes and what factors are important?

• How important are electrical capacity and physical space constraints?

• How much load can we add to existing panels?

• How can we make home upgrades lower cost and less time consuming?

What have we done?

• Gathered data from thousands of homes on panel capacity and breakers

• Used models (ResStock) to expand the results nationally

• Estimated prevalence of panel constraints under worst-case, all-electric US housing stock

• Examined the costs of panel/service replacement vs. the cost of avoiding replacement

• Evaluated alternative solutions, like power efficient appliances and load controls
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What’s Installed in Homes?



Homes with 5 or more breaker spaces



Homes with 100A or less
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Capacity to Add Loads?

12,000 Homes, 
multiple years, 15 
minute peak

• Vast majority never 
exceed 100A

• Typically using 50% 
of capacity

• Loads rarely 
operate at the same 
time

12.7 kW

36.7 kW
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Capacity and Space Constraints in US 
Housing Stock



Electrical capacity constraints are most common in the 

Midwest and Northeast (with BAU electrification and L2 charging)
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● Share of single-family buildings with a capacity-constrained panel ranges from 15-84% across states.

● In the Southeast, most single-family buildings do not have capacity constraint.



Breaker space constraints have less geographic variability 

than capacity constraints (with BAU electrification and L2 charging)

14● Share of single-family buildings with a space-constrained panel ranges from 19-75% across states.



Most US homes have panel constraints (capacity and or 

space) (with BAU electrification and L2 charging)
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● Share of single-family buildings with capacity and or space constraints ranges from 29-91% across states.

● Constraints occur in both 100 and 200A homes.

● Most buildings in all states but Florida have panel capacity and or space constraint.



Least-Cost Solutions
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Least-cost strategies reduce the need for panel replacements 

in the Northeastern US from 69 to 17%
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NEC revisions significantly reduce panel replacements, 

but have less impact than least-cost electrification 

strategies
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● The share of buildings that require 

panel replacements falls from 56% 

with BAU electrification and the 

existing NEC (top left) to:

○ 44% with BAU and proposed 

2026 NEC revisions to sections 

220.83 and 220.87 (bottom left).

○ 15% with least-cost strategies 

and existing NEC (top right).

○ 6% with least-cost strategies and 

proposed NEC revisions (bottom 

right).



Least-cost solutions for all buildings vary by region

19

● Envelope and high-efficiency heat pumps are much more common in least-cost solutions for buildings 

in Midwest and Northeast relative to other regions.

● NEC section 220.83 is more likely to be part of a least-cost strategy in South and West than 220.87 is.



Load controls most often involves water 

heaters and EVs 
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● For buildings with panel capacity 

management in least-cost solution:

○ Control water heaters and dryers (L0 and L1 

charging)

○ Control EVSE under L2 charging

○ 70-78% of buildings can resolve capacity 

constraint by managing one load



Summary

• Most homes have capacity for new loads – regions vary

• Breaker space less available – but easier to fix (e.g., dual 

breakers or subpanels)

• Most US homes have a panel constraint under inefficient 

upgrade scenarios

• Power efficient technologies and latest NEC (2026) can 

greatly reduce the need for new panels/service

• Reduces costs and project delays for US households 



◻ Survey on barriers and costs of home electrical upgrades

◻ Seeking responses from:

o Contractors who do electrical work

o Utility representatives

o Local building department employees

◻ First 200 respondents get $25 eGift card

◻ Please share with your networks and regional contacts:

o https://lbnl.qualtrics.com/jfe/form/SV_eQmGAS87BR5A30q
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Click HERE to take the 

survey!!

Help LBNL Gather Industry Feedback

https://lbnl.qualtrics.com/jfe/form/SV_eQmGAS87BR5A30q
https://lbnl.qualtrics.com/jfe/form/SV_eQmGAS87BR5A30q


END

For more Information go to 

homes.lbl.gov

Or email us at

bdless@lbl.gov

iswalker@lbl.gov 

mailto:bdless@lbl.gov
mailto:iswalker@lbl.gov
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