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Part 2 – Technical Considerations for the Electrification of Existing MF Bldgs

• Electricity fundamentals
• Cost-Efficient Electrification 

Overview (Decision Tree)
• 4 step process



Step 1 – Evaluate Existing Conditions

• Typical existing infrastructure (80/20 rule)
• Planned modernization
• Data collection, usable 3pg form:

 Main panel and subpanel capacities
 Equipment specifications
 Wiring types

• Identifying elect. infrastructure 



Helpful “real-world” photos throughout



Step 2 – Analyze Electrical Load

• NEC deemed electrical load calculation, 
2 examples fully detailed

• NEC electrical load monitoring study
• References in works cited and appendix 

Added Load from Space 
Heating Electrification



Step 3 – Select Efficiency Measures and Appliances

• HVAC efficiency and equipment
• Domestic Hot Water systems
• Lighting, cooking, appliances + 

misc. equipment
• Includes system-specific 

considerations: climate, electrical 
requirements, equipment 
selection, and efficiency opps.



HVAC

• HVAC Efficiency and Equipment
• Design Considerations 

• Envelope Penetrations (Packaged Systems)
• Location of Outdoor Compressor (Split 

Systems)
• Refrigerant Line sets (Split Systems)
• Cold Ambient Performance
• Defrost Cycle



DHW

• Domestic Hot Water Efficiency and 
Product Selection

• Residential & Commercial HPWH 
Considerations

 Electrical Requirements
 Equipment Location
 Cold Ambient Temperature 

Performance



Lighting, cooking, appliances and misc. equipment

• Efficiency Opportunities

 Lighting
 Cooking
 Laundry
 Misc. - Fan Efficiency and 

Pumps
• Electrification Opportunities

 Cooking
 Laundry
 Pool/Spa Heaters 

*These efficiency measures are typically not reflected in NEC calcs due to deemed electrical loads



Case Studies



Step 4 – Evaluate Upgrade Cost and Consider Emerging Alternatives

• Infrastructure upgrade costs
• Emerging alternatives to 

upgrading electrical 
infrastructure, current and future 
use cases
 Smart panels and splitters
 EV dynamic load management



Emerging Alternatives

• Smart Panels
 Future use cases
 Battery control
 Load shifting

• Smart Splitters
 Future use cases

• EV dynamic load management
• Dialogue with local code enforcement



Solar PV

• Impact of solar PV on electrification
 Tie in with electrical infrastructure upgrades
 Types of infrastructure connections
 Metering types

• Resilience*
 Load shifting
 Power outage/shutoff
 NZE use potential
 Hedge against utility rate escalation

*Resilience benefits of PV and batteries are mentioned in Part 1. 
However, resilience strategies and benefits expand well beyond those 
addressed in this report.



Appendix A – Product Guides

• Retrofit equipment 
product guide
 HPWHs
 Mini-splits
 Packaged terminal HPs

• Emerging alternatives 
product guide
 Smart panels
 Smart splitters
 EV load management



Appendix B – NEC Deemed Load Calculations

• Step-by-step calculation process 
overview

• Load calc references
• Example dwelling unit load calc

worksheet
• Example calcs: laundry room and 

whole building 

Dwelling Unit Area 1,234 ft2

Number of Dwelling Units 4

Step 1 -Lighting, Small Appliance and General Loads Per NEC 220.83B 

Deemed Lighting Load Value: 3.0 Volt Amps (VA) per square foot = 3,703        VA
Quantity Per Unit NEC Deemed VA Value

Small Appliance Circuits (2 per apartment) 2 1,500 = 3,000        VA
Laundry Circuits (1 per apartment) 1 1,500 = 1,500        VA

Garbage disposals (1 per apartment) 1 1,200 = 1,200        VA
Appliance VA Value

1 7,680 = 7,680        VA

Demand factors:

First 8 KVA have a demand factor of 100% 8,000               VA
≥ 8 KVA have a demand factor of 40% 3,633               VA

Total = 11,633             VA

Step 2 - Sum up HVAC Loads Per Apartment
Quantity Per Unit Appliance VA Value

1 9,000 = 9,000        VA

Step 3 - Multiply Unit Electrical Loads by Number of Units for Each Unit Type
Dwelling Unit Quantity Dwelling Unit VA Total Unit VA

4 20,633 = 82,532      VA
Step 4 - Apply Whole Building Demand Factors per NEC Table 220.84

Demand factors:

Total VA for Property has a demand factor of 45% because the property has 3-5 dwelling units 37,140      VA

Total = 37,140      VA

Total Existing Volt Amps for the Mulitfamily Building 33,090      VA

Total Proposed Volt Amps for the Multifamily Building with New Space Conditioning Heat Pumps 37,140      VA

Single Phase Amp Capacity Requirements 154.75      A
Service Line Disconnect and Feeder Wire Amp Rating 200.00      A

Calculated Unit Electrical Load

Whole Building Residential Load Calculation - NEC Section 220

New Space Conditioning Heat Pumps (1 per apartment)

Electric Cooking Randge and Stove Top (1 per 

Load Added 
During 
Electrification



Appendix C – Flagged Electrical Infrastructure

• Existing building 
conditions that directly 
impact electrification

• Explanation of each 
condition and why it 
matters

• Actions to address



Thank you!

Report available here:
https://www.stopwaste.org/accelerating-electrification-of-
california%E2%80%99s-multifamily-buildings

Jack Aitchison
Manager, Engineering
jaitchison@aea.us.org
510-256-5890 

https://www.stopwaste.org/accelerating-electrification-of-california%E2%80%99s-multifamily-buildings
mailto:jaitchison@aea.us.org
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