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LEGAL NOTICE 

This program is funded by California utility customers and administered by Pacific Gas and Electric Company (PG&E), San 
Diego Gas & Electric Company (SDG&E®), and Southern California Edison Company (SCE) under the auspices of the 

California Public Utilities Commission. 

© 2017 – 2025 PG&E, SDG&E, and SCE. All rights reserved, except that this document may be used, copied, and distributed 
without modification. Neither PG&E, SDG&E, nor SCE — nor any of their employees makes any warranty, express or implied; 

or assumes any legal liability or responsibility for the accuracy, completeness or usefulness of any data, information, 
method, product, policy or process disclosed in this document; or represents that its use will not infringe any privately 

owned rights including, but not limited to patents, trademarks or copyrights. Images used in this document are intended for 
illustrative purposes only. Any reference or appearance herein to any specific commercial products, processes or services 
by trade name, trademark, manufacturer or otherwise does not constitute or imply its endorsement, recommendation or 

favoring. 

ABOUT THE STATEWIDE CODES AND STANDARDS PROGRAM 

The Statewide Codes and Standards Program (C&S Program) is jointly managed by the Pacific Gas and Electric Company, 
Southern California Edison, and San Diego Gas and Electric Company. The C&S Program saves energy on behalf of 

ratepayers by directly influencing standards and code-setting bodies to strengthen energy efficiency regulations, by 
improving compliance with existing codes and standards, and working with local governments to develop ordinances that 

exceed statewide minimum requirements. 

This class is one of many free courses, tools, and resources that the C&S Program offers.  
Please visit http://energycodeace.com/ or contact info@energycodeace.com to find out more about all 

program offerings. 
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 Course Description

Join us for this one-hour presentation to review the 2025 Energy Code (Title 24, Part 6, the 
California Building Energy Efficiency Standards) requirements that support the goals of a Zero 
Net Carbon Design (ZNCD) project.

We will review updated requirements for solar photovoltaic (PV) and battery energy storage 
system (BESS), domestic hot water system requirements supporting electrification, pool and spa 
requirements supporting heat pump technology, limits on Indoor Air Quality (IAQ) design 
options, and additional heat pump design requirements. We’ll also explore the new 
Performance Approach compliance metric “Long-term System Cost” (LSC), which converts the 
predicted site energy use to long-term dollar costs to California’s energy system.

Course Objectives
• Recognize when solar photovoltaic and battery systems are required in single-family homes

• Recognize when solar photovoltaic and battery systems are required in Nonresidential 
buildings and Multifamily buildings

• Explain how solar and battery systems improve grid harmony of buildings and onsite 
consumption of solar energy

• Understand how alternative design options for single-family homes and nonresidential 
buildings can achieve ZNCD using efficiency measures, solar, and battery systems

• Identify online resources for more guidance on these topics

 

  
  

& 
g Credit(s) earned on completion 

of this course will be reported 
to AIA CES for AIA members. 
Certificates of Completion for 
both AIA members and non-
AIA members are available 
upon request.

This course is registered with AIA 
CES for continuing professional 
education. As such, it does not include 
content that may be deemed or 
construed to be an approval or 
endorsement by the AIA of any 
material of construction or any method 
or manner of handling, using, 
distributing, or dealing in any material 
or product.
_______________________________________
Questions related to specific materials, methods, and 
services will be addressed at the conclusion of this 
presentation.
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Welcome 

Solving the Energy Code Puzzle One Piece at a Time

Continuing Education Information
AIA Course Number:40410982AIA Provider ID:
ICC Course Number:1534ICC Provider ID:

Marina Chavez-Blanco
Energy Code Ace Instructor
Gabel Energy

Solar, Battery & Zero Net Carbon 
Design

25 CB SB ZNCD
46955
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 Attendees who meet the completion criteria receive 
“standard” certificates of completion:
 Typically sent within two weeks of course delivery
 Certificate includes:

♦ Course IDs (AIA & ICC)
♦ Energy Code Ace Provider info (AIA & ICC)

 You may use this certificate to “self-certify” with a 
number of organizations in addition to AIA & ICC
 If you entered your AIA member number when you 

registered, we will submit your course-completion 
information to AIA for you

 If you want a certificate specific to ZNCD, contact us at 
online.training@energycodeace.com
Please include the following, which is called for in the 
ZNCD certificate:
 Your CA Architect license number
 The date when your license expires
 The course title and delivery date

Documenting Continuing Education Units 
(CEUs)

 

• Recognize when solar photovoltaic and battery systems are required in 
single-family homes

• Recognize when solar photovoltaic and battery systems are required in 
Nonresidential buildings and Multifamily buildings

• Explain how solar and battery systems improve grid harmony of buildings 
and onsite consumption of solar energy

• Understand how alternative design options for single-family homes and 
nonresidential buildings can achieve ZNCD using efficiency measures, solar, 
and battery systems

• Identify online resources for more guidance on these topics

Training Objectives:
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Your one-stop shop for no-cost tools, training and resources to help you comply 
with California’s Title 24, Part 6 building energy code and Title 20 appliance standards.

We’re powered by the California Statewide Codes & Standards Program and 
vetted by the California Energy Commission.

 

A suite of interactive tools to help you 
understand the compliance process, 
required forms, installation techniques 
and energy efficiency regulations 
applicable to building projects and 
appliances in California

 Energy Code Product Finder
 Forms Ace
 Image Ace
Navigator Ace
Nonres. Indoor Lighting Wheel

Q&Ace
 Reference Ace
 Timeline Ace
 Virtual Compliance 

Assistant

Our Tools include:
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A portfolio of on-demand and live online 
and in-person training alternatives on 
California's Energy Code and Title 20 
regulations, tailored to a variety of 
industry professionals and addressing 
key measures

 In-person instructor-led

Online instructor-led

Online self-study

 Recorded webinars

 YouTube — live streaming & 
videos

Our Training includes a variety of formats:

 

An array of downloadable materials 
providing practical and concise guidance 
on how and when to comply with 
California's building and appliance energy 
efficiency standards

 Application Guides

 Checklists

 Fact Sheets

 Submit a Question

 Trigger Sheets

 Useful Links

Our Resources include:
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Join us at
www.EnergyCodeAce.com

 

Code Breaker: Solar, Battery & Zero Net Carbon Design — 2025 Energy Code Workbook 7



 

This page intentionally blank 

8 Code Breaker: Solar, Battery & Zero Net Carbon Design — 2025 Energy Code Workbook



Energy Code Basics 

2025 Code Breaker: Solar & Battery & ZNCD

2025 Energy Code Schedule

 Energy Code Language Adoption

 Occupancies Subject to Energy 
Code

 New Performance Metrics

Structure of the Energy Code

 Mandatory, Prescriptive and 
Performance

1. Energy Code Basics

2. Why Renewables are 
Required

3. Single Family & 
Multifamily ≤3 Stories 
Requirements

4. Nonresidential & 
Multifamily ≥4 Stories 
Solar Requirement

5. Nonresidential & 
Multifamily ≥4 Stories 
Battery Requirement

6. Next Steps

1. Energy Code Basics
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 Implementation Date

 January 1, 2026

 Any projects that apply for a 
permit on or after this date 
will be subject to the 2025 Energy 
Code requirements

 Information and documents 
available on the CA Energy 
Commission website at:

 https://www.energy.ca.gov/progra
ms-and-topics/programs/building-
energy-efficiency-standards/2025-
building-energy-efficiency

2025 Energy Code

 

Occupancy Types
ExamplesOccupancy TypeGroup

Theaters, churches, arenas, amusement parksAssemblyA

Office buildings, banks, schools above 12th gradeBusinessB

Outdoor group living experience (exempt from Energy Code)Organized CampsC

K-12 schoolsEducationE

Food processing, airports, dry cleaning, foundriesFactoryF

Detonation, accelerated burning, health hazardsHigh HazardH

Convalescent homes, board and care (24 hours), hospitalsInstitutionsI

Hospitals and 24-hour medical care facilitiesI-2

Correctional facilities (exempt from Energy Code)I-3

Daycare facilities (exempt from Energy Code)I-4

Buildings with one or more lab suitesLaboratoriesL

Grocery stores, department storesMercantileM

Any building used for sleeping purposes:ResidentialR

Hotels, motels and similar businessesR-1

Apartment buildings, dormitories and multi-user residences with more 
than 2 dwelling unitsR-2

Single-family homes and duplexes, as well as other permanent 
dwellingsR-3

Care facilities and similar businessesR-4

Home goods, tires, food products, parking garagesStorageS

Agricultural, barns, greenhouses, carportsMiscellaneousU

Uses SF or MF

Uses MF code

Uses MF code

Uses NR code
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AlterationsAdditionsNew
ConstructionEnergy Code

TDV EnergyTDV Energy
TDVe or EDRe, 
TDVt or EDRt, 

Source or EDRs
2022

LSCeLSCe
LSCe, 
LSCt,

Source
2025

Evolving Building Energy Efficiency Ratings 
For Single-family, Nonresidential, Hotel/motel and Multifamily 
Construction

Source Energy (Source):
The long run marginal source energy of fossil fuels that are combusted as a result of building energy consumed 
either directly at the building site or to meet the electrical demand of the building considering the long-term 
marginal hourly resources of Commission-projected electric system resource procurement. For a given hour, the 
value in that hour for each forecasted year is averaged to get a lifetime average source energy.

Long-term System Cost (LSC):
CEC-projected present value of costs to California’s energy systems over a period of 30 years. Does not represent 
a prediction of individual utility bills. Ensures that all modeled building features are specified on a one-for-one 
equivalent energy use or equivalent energy cost basis. Consists of large data sets that convert electricity, gas and 
propane to LSC energy. The rate of conversion varies for each hour of the year, climate zone, energy type 
(electricity, natural gas and propane), and building type (low-rise residential, high-rise residential, nonresidential, 
and hotel/motel).

 

Course Conventions

 Always required 
regardless of 
compliance approach 
used

Mandatory

 Required when using 
the Prescriptive 
compliance approach

Prescriptive

 Optional feature 
accounted for when 
doing Performance-
based computer 
modeling

Performance
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 PV & Battery are Prescriptive requirements. 
Using the Performance Approach can:

 Can reduce the size of PV system through added 
efficiency 

 Can reduce the size of PV system by adding battery 
and vise-versa

 Can reduce the size of battery through added 
efficiency

 More ability to downsize battery than PV

 Modeling can also inform design of 
PV/battery:

 For utility cost savings

 For Zero Net Carbon and other goals

 For Grid Harmony metrics

 For above-code program goals

Performance Approach

 Optional feature 
accounted for when 
doing Performance-
based computer 
modeling

Performance

 

What do you think?

?
1. Which energy efficiency rating is 

used to evaluate Multifamily 
building performance under 
2025 Energy Code?

a) EDR (Energy Design Rating)

b) LSC (Long-term System Cost)

c) TDV (Time Dependent Valuation)

d) LCC (Life Cycle Cost)

Check Your Understanding 1.1
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Why Renewables? 

2025 Code Breaker: Solar & Battery & ZNCD

Why Does the Energy Code 
Require Renewable Solar & 
Battery Systems in New 
Buildings?

 California’s climate goals

 The grid transition to clean forms 
of energy supply

 Energy affordability

1. Energy Code Basics

2. Why Renewables are 
Required

3. Single Family & 
Multifamily ≤3 Stories 
Requirements

4. Nonresidential & 
Multifamily ≥4 Stories 
Solar Requirement

5. Nonresidential & 
Multifamily ≥4 Stories 
Battery Requirement

6. Next Steps

2. Why Renewables
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Timeline: Energy Code & Solar & Battery

 No PV or battery allowance
2
0
1
3

 PV credit for Single Family & Multifamily < 4 stories

 No battery credit

2
0
1
6

 PV required for Single Family & Multifamily < 4 stories

 Battery credit for Single Family & Multifamily < 4 stories

 No requirement for Nonresidential & Multifamily ≥ 4 stories

2
0
1
9  PV AND battery storage required for most Nonresidential building types 

and Multifamily ≥ 4 stories

 Emissions included in compliance metrics
2
0
2
2

Submitted for Permit Through Dec. 2016

Submitted for Permit Through Dec. 2019

Submitted for Permit Through Dec. 2022

Submitted for Permit Through Dec. 2025

 PV AND battery storage requirements added for more Nonresidential building 
types and sizing requirements increased for many building types

 Compliance metrics revised to support long term system impact of the proposed 
building

Submitted for Permit Starting Jan. 20262
0
2
5

 

 California legislature has committed us to:

40% reduced GHG emissions by 2030

40% reduced GHG emissions in buildings by 
2030

100% renewable electric grid by 2045

Onsite renewable energy production reduces 
greenhouse gas emissions and can provide 
for Zero Net Carbon buildings. 

Onsite PV on rooftops have advantages over 
utility scale PV (less distribution losses, 
improved resiliency when paired with 
batteries)

 Solar plus storage has Grid harmony, self-
consumption, and resiliency benefits

Source:  https://www.energy.ca.gov/data-
reports/energy-almanac

Why Energy Code Requires Renewables
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 36.86% 
renewables in 
2023

 60% target 
by 2030

 100% target 
by 2045

California’s Clean Energy Transition

37%

4%10%12%

2%
5%

2%

17%

11%

37%

Natural Gas

Oil

Unspecified

Nuclear

Large Hydro

Biomass

Geothermal

Small Hydro

Solar

Wind

 Source:  https://www.energy.ca.gov/data-reports/energy-almanac/california-electricity-data/2023-
total-system-electric-generation

 

If you add in the zero-emissions Large Hydro and Nuclear, you get to 59% clean energy on our electric 
grid! 

Projected annual utility cost for 2-story home in Climate Zone 10 (2022 Energy Code)

3.5 kW PV System & 10 kWh Battery Storage: Annual Utility Cost $401

3.5 kW PV System & No Battery: Annual Utility Cost $621

No renewables: Annual Utility Cost $ 2,357
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Community Shared Solar or Battery Systems

 Allows a common shared system to offset solar and/or battery requirements

 Must be operational before final permit signed off on building

 Must provide equivalent or better performance than what is specified for building

 Must provide benefit to the building for 20 years minimum

 Cannot transfer benefit to another building

 Located on a distribution system of the participating buildings

 No larger than  20 MW

§10-115
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Single Family & Multifamily ≤ 3 
Stories Requirements 

2025 Code Breaker: Solar & Battery & ZNCD

Solar Photovoltaic (PV) 
Requirement for Single Family & 
≤ 3 Story Multifamily Buildings 

 PV Compliance Options
 Solar Access Roof Area (SARA)

 Solar PV System Size

 Solar PV Exceptions

 Battery Credit
 Battery Readiness

1. Energy Code Basics

2. Why Renewables are 
Required

3. Single Family & 
Multifamily ≤3 Stories 
Requirements

4. Nonresidential & 
Multifamily ≥4 Stories 
Solar Requirement

5. Nonresidential & 
Multifamily ≥4 Stories 
Battery Requirement

6. Next Steps

3. Single Family & 
Multifamily ≤3 Stories
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Multifamily Solar PV & Battery Storage

Multifamily 
at a glance

 Solar PV applies to all Multifamily buildings

 Battery Storage requirements ONLY apply to 
Multifamily buildings 4 stories or higher 

 If a project is exempt from Solar PV, then it is also 
exempt from Battery Storage

 Solar Ready still applies

High-rise Multifamily
(4 stories or more, 
New Construction)

Low-rise Multifamily
(3 stories or fewer, 
New Construction)

Energy Code 
Requirements

Solar PV

(When exempt from PV)(When exempt from PV)

Solar Ready

(If no exemption taken for PV)

Battery Storage

§170.2(f-h)

New Construction:

 

 Single-family: Using Prescriptive
Equation 150.1-C or Performance 
software

 Low-rise Multifamily: Using 
Prescriptive Equation 170.2-C or 
Performance software

 Maximum PV system size that can 
be installed on the building’s Solar 
Access Roof Area (SARA)
 Areas excluded from SARA

♦ Obstructed areas (such as HVAC 
equipment)

♦ Occupied roofs
♦ Areas not allowed to be obstructed 

by PV by other Building Code 
requirements such as fire egress, 
equipment access, setbacks

♦ Areas not allowed to be obstructed 
due to a local ordinance (must be 
approved by CEC)

Photovoltaic Compliance Options

Based of Conditioned Floor Area 
(CFA Method)

Based on Solar Access Roof Area 
(SARA Method)

Newly Constructed buildings shall have a new PV system with output no 
less than the smaller of CFA or SARA Method:​
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B – Dwelling UnitsA – CFAClimate Zone

1.270.7931

1.220.6212

1.120.6283

1.210.5864

1.060.5855

1.230.5946

1.150.5727

1.370.5868

1.360.6139

1.410.62710

1.440.83611

1.400.61312

1.510.89413

1.260.74114

1.471.5615

1.220.5916

PV System Size – Single Family & Low-rise Multifamily

Table 150.1-C: CFA and Dwelling Unit 
Adjustment Factors

Equation 150.1-C or 170.2-C: Annual PV Electrical 
Output

 DC Rating = (CFA x A) / 1000 + (NDU x B)

 CFA = Conditioned floor area

 NDU = Number of dwelling units

 A = CFA adjustment factor from 
Table 150.1-C

 B = Dwelling unit adjustment factor 
from Table 150.1-C

§150.1(c)14 & 170.2(f)

 

Solar Photovoltaic (PV): 
Single Family & Low-rise Multifamily

 SARA includes:

 The area of a building’s roof space capable of structurally 
supporting a PV system AND

 The area of all roof space on covered parking areas, 
carports and all other newly constructed structures on the 
site that are compatible with supporting a PV system per CA 
Building Code §1511.2

 Solar PV requirement is expressed as a kW (DC Rating)
♦ Formula using Solar Access Roof Area (SARA): 

◊ Low-sloped SARA x 14 W/ft² 
◊ Steep-sloped SARA x 18 W/ft² 
◊ If a project involves both low- and steep-sloped roofs, 

these results would be summed together

§150.1(c)14
§170.2(g)

New formula for Prescriptive PV sizing using SARA
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Which obstructions shall be considered for annual 
solar access calculations?

SARA: Calculating Annual Solar Access: 
Single Family & Low-rise Multifamily

 Steep-sloped Roofs:
 Only shading from existing permanent

obstructions external to the dwelling
♦ Natural or manmade
♦ Includes trees, hills, adjacent 

structures

 Low-sloped Roofs:
 All obstructions that are part of the 

building design and elevation features

§150.1(c)14
§170.2(g)

 

No PV system is required if:

 The SARA is < 80 contiguous square feet

 For steep-sloped roofs, SARA shall not consider roof areas with a northerly azimuth that lies 
between 300 degrees and 90 degrees from true north

 The minimum PV system size specified by §150.1(c)14 is < 1.8 kWdc

 The building has an enforcement-authority-approved roof design, and the enforcement authority 
determines it is not possible for the PV system to meet ASCE 7-16, Chapter 7, Snow Loads

 “PV System” includes panels, modules, components, supports and attachments to the roof 
structure

 The building is approved by the local planning department 
prior to January 1, 2020 with mandatory conditions for approval

Required minimum PV system may be reduced by 25% if:

 Installed in conjunction with a battery energy storage system 

 Battery storage system shall meet Joint Appendix JA12 qualification requirements and have a 
minimum cycling capacity of 7.5 kWh

PV Exceptions: 
Single Family & Low-rise Multifamily

§150.1(c)14
§170.2(g)
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A Multifamily Example §150.1(c)14 & 170.2(g)

 For a Multifamily Building:
 3 Stories in Climate Zone 3
 CFA of 100,000 ft2

 SARA of 25,000 ft2

♦ Steep-sloped roof

 Minimum PV Capacity of 1.82
(Factor A per table below)

 CFA Method: Use DC Rating Formula

 DC Rating = (CFA x A) / 1000 

 DC Rating = (100,000 ft2 x 1.82 W/ft2) / 1000 

 DC Rating = 182 kW

16151413121110987654321Climate Zone

“Factor A” – PV Capacity Factors (W/ft2 of conditioned floor area)

1.822.772.212.212.212.212.212.212.212.212.211.822.211.822.211.82Multifamily 
> 3 Stories

Table 170.2-U: PV Capacity Factors 

 

A Multifamily Example
 For a Multifamily Building:

 3 Stories in Climate Zone 3
 CFA of 100,000 ft2

 SARA of 25,000 ft2

♦ Steep-sloped roof

 Minimum PV Capacity of 1.82

 CFA Method: Use DC Rating Formula

 DC Rating = (CFA x A) / 1000 

 DC Rating = (100,000 ft2 x 1.82 W/ft2) / 1000 

 DC Rating = 182 kW

 SARA Method

 DC Rating = Total SARA x 18 W/ft2

 DC Rating = 25,000 ft2 x 18 W/ft2

 DC Rating = 450,000 W

 DC Rating = 450 kWThen 
pick the

182 kW (CFA Method)

§150.1(c)14 & 170.2(g)
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Battery Readiness

New Exception in Mandatory Measures for Battery 
Readiness

 Battery Readiness applies to all new single-family 
residences with one or two dwelling units:

 Duplex

 Single-family home

 Single-family home with Accessory Dwelling Unit 
(ADU) 

 Exceptions: 

 Battery Readiness is NOT required if electrical 
service for the dwelling unit is 125 amps or less

 Also NOT required in buildings that have a 
Battery Energy Storage System (BESS) installed

§150.0(s)

 

Battery Readiness:
Single-family

 At least one of the following shall be 
provided:
 Interconnection equipment with a 

minimum 
backed-up capacity of 60 amps OR

 A dedicated raceway from the main 
service to a subpanel that supplies 
the branch circuits 

 A minimum of four branch circuits 
shall be identified feeding:
1. Refrigerator
2. One lighting circuit near the 

primary egress
3. A sleeping room receptacle outlet 
4. One wherever desired

 Main panel must be minimum 225 amps busbar rating (new exception for dwelling 
units having an electrical service 125 amps or less)

 Sufficient space shall be reserved to allow future installation of a system isolation 
equipment or transfer switch within 3 feet of the main panelboard

 Raceways shall be installed between the panelboard and the system isolation equipment 
or transfer switch location to allow the connection of backup power source 

§150.0(s)
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?
What do you think?

Check Your Understanding #3.1

When does the 2025 
Energy Code mandate the 
installation of battery 
energy storage systems in 
new single-family homes?

a) Never

b) Starting January 1, 2026 

c) Only if the main panel is 
125 amps or greater

 

?
What do you think?

Check Your Understanding #3.2

Which of the following 
supports Zero Net Carbon?

a) 2.29 mt/yr
b) 1.07 mt/yr
c) -0.04 mt/yr

Single-family new construction
 Climate Zone 12 (Cooling Dominated)
 1-story house
 1,751 sf conditioned floor area
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?
What do you think?

Check Your Understanding #3.3

If you were building a new home in 
CZ12 and had modeled Carbon 
emissions of 2.29 mt/yr for a 
typical mixed fuel design, what 
upgrades would you choose from 
the list as part of a Zero Net 
Carbon package?

a) Battery only

b) Additional PV panels

c) All of these features

Carbon 
Emissions 
Savings (mt/yr)

UpgradeFeature

0.20High-performance 
walls and attic

Envelope

0.46Ducted code-
minimum heat 
pump 

HVAC

0.53Heat Pump Water 
Heater 50 gallon

Water 
Heating

0.347.5 kWh in Time of 
Use control mode

Battery

0.01Additional 1.5 kW 
(~5 panels)

PV panels
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Nonresidential & Multifamily ≥ 4 
Stories Solar Requirements 

2025 Code Breaker: Solar & Battery & ZNCD

Solar Requirements for 
Nonresidential & Multifamily 
Buildings ≥ 4 Stories 

 PV Compliance Options
 Solar Access Roof Area (SARA)

 Solar PV System Size

 Exceptions

1. Energy Code Basics

2. Why Renewables are 
Required

3. Single Family & 
Multifamily ≤3 Stories 
Requirements

4. Nonresidential & 
Multifamily ≥4 Stories 
Solar Requirement

5. Nonresidential & 
Multifamily ≥4 Stories 
Battery Requirement

6. Next Steps

4. Nonresidential & 
Multifamily ≥4 
Stories Solar
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 Highrise Multifamily: Using 
Prescriptive Equation 170.2-E or 
Performance software

 Nonresidential: Using Prescriptive 
Equation 140.10-A or Performance 
software

 Maximum PV system size that can 
be installed on the building’s Solar 
Access Roof Area (SARA)
 Areas excluded from SARA

♦ Obstructed areas (such as HVAC 
equipment)

♦ Occupied roofs
♦ Areas not allowed to be obstructed 

by PV by other Building Code 
requirements such as fire egress, 
equipment access, setbacks

♦ Areas not allowed to be obstructed 
dur to a local ordinance (must be 
approved by CEC)

Photovoltaic Compliance Options:
Highrise Multifamily and Nonresidential

Based of Conditioned Floor Area 
(CFA Method)

Based on Solar Access Roof Area 
(SARA Method)

Newly Constructed buildings shall have a new PV system with output no 
less than the smaller of CFA or SARA Method:​

 

PV System Size:
Highrise Multifamily and Nonresidential

16151413121110987654321Climate Zone

PV Capacity Factors (W/ft2 of conditioned floor area)

3.385.484.364.954.445.044.804.634.834.284.053.774.323.664.283.48Events & 
Exhibits

2.844.493.373.793.323.793.693.323.493.042.742.483.252.593.230.39Library

1.732.722.022.302.052.302.202.092.221.941.871.691.971.661.901.69Hotel/Motel

2.593.803.133.133.133.133.133.133.133.133.132.593.132.593.132.59
Office, Financial 
Inst., Unleased 
Tenant Space

2.593.803.133.133.133.133.133.133.133.133.132.593.132.593.132.59Medical Office 
Building/Clinic

8.4712.259.7310.699.7310.8510.289.7510.189.118.738.219.658.169.328.55Restaurants

3.214.603.713.993.644.093.813.653.833.453.273.053.613.013.493.14Retail, Grocery

1.272.461.631.631.631.631.631.631.631.631.631.271.631.271.631.27School

0.390.580.440.440.440.440.440.440.440.440.440.390.440.390.440.39Warehouse

3.907.574.635.784.995.895.675.305.894.644.293.724.523.494.654.25Religious 
Worship

1.814.032.152.722.202.752.602.472.631.981.841.602.031.541.972.47Sports 
& Recreation

1.822.772.212.212.212.212.212.212.212.212.211.822.211.822.211.82Multifamily 
> 3 Stories

Table 140.10-A: PV Capacity Factors 

§140.10(a)
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PV System Size:
Highrise Multifamily and Nonresidential

16151413121110987654321Climate Zone

PV Capacity Factors (W/ft2 of conditioned floor area)

3.385.484.364.954.445.044.804.634.834.284.053.774.323.664.283.48Events & 
Exhibits

2.844.493.373.793.323.793.693.323.493.042.742.483.252.593.230.39Library

1.732.722.022.302.052.302.202.092.221.941.871.691.971.661.901.69Hotel/Motel

2.593.803.133.133.133.133.133.133.133.133.132.593.132.593.132.59
Office, Financial 
Inst., Unleased 
Tenant Space

2.593.803.133.133.133.133.133.133.133.133.132.593.132.593.132.59Medical Office 
Building/Clinic

8.4712.259.7310.699.7310.8510.289.7510.189.118.738.219.658.169.328.55Restaurants

3.214.603.713.993.644.093.813.653.833.453.273.053.613.013.493.14Retail, Grocery

1.272.461.631.631.631.631.631.631.631.631.631.271.631.271.631.27School

0.390.580.440.440.440.440.440.440.440.440.440.390.440.390.440.39Warehouse

3.907.574.635.784.995.895.675.305.894.644.293.724.523.494.654.25Religious 
Worship

1.814.032.152.722.202.752.602.472.631.981.841.602.031.541.972.47Sports 
& Recreation

1.822.772.212.212.212.212.212.212.212.212.211.822.211.822.211.82Multifamily 
> 3 Stories

Table 140.10-A: PV Capacity Factors 

§140.10(a)

 

Solar Photovoltaic (PV):
Highrise Multifamily and Nonresidential

 SARA includes:

 The area of a building’s roof space capable of structurally 
supporting a PV system AND

 The area of all roof space on covered parking areas, 
carports and all other newly constructed structures on the 
site that are compatible with supporting a PV system per CA 
Building Code §1511.2
♦ Formula using Solar Access Roof Area (SARA):

◊ Low-sloped SARA x 14 W/ft² 
◊ Steep-sloped SARA x 18 W/ft²
◊ If a project involves both low- and steep-sloped 

roofs, these results would be summed together

§140.10(a) & 
§170.2(g)

Prescriptive PV Sizing Using SARA
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Which obstructions shall be considered for annual 
solar access calculations?

SARA: Calculating Annual Solar Access
Highrise Multifamily and Nonresidential

§140.10(a) & 
§170.2(g)

 All roof types:
 All obstructions including those that 

are external to the building, and 
obstructions that are part of the building 
design and elevation features 

 

EARLY DESIGN
Unobstructed early roof design 

meant 36 kW PV in the center of 
the roof (103 panels)

Roof conditions have big impact

Documenting SARA Example

FINAL DESIGN
Final roof design reduced SARA 
to 268 ft² supporting 3.8 kW PV 

(11 panels)
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Exceptions 

 No PV system is required when:

 The total of all available Solar Access Roof Area (SARA) is < 3% of the conditioned floor area

 The required PV system capacity is < 4 kWdc 

 The SARA contains < 80 contiguous ft²

 The building has an enforcement-authority-approved roof design, and the enforcement 
authority determines it is not possible for the PV system to meet  ASCE 7-16, Chapter 7, 
Snow Loads

♦ “PV System” includes panels, modules, components, supports and attachments to the 
roof structure 

PV Exceptions:
Highrise Multifamily and Nonresidential

§140.10(a) &
§170.2(g)

 In an area where a load serving entity does not provide a program where PV generation is 
compensated through virtual energy bill credits

♦ This exception does NOT apply where:
◊ CEC has approved a community solar program as specified in Title 24, Part 1, Section 10-115 

OR

◊ Program is provided to compensate PV generation through virtual energy bill credits for occupants of 
nonresidential and hotel/motel tenant spaces to receive energy bill benefits from netting of energy generation 
and consumption

This is a replacement of the Virtual Net Energy Metering (VNEM) exception

 

 For a New Gymnasium:
 1 Story in Climate Zone 6
 CFA of 100,000 ft2

 SARA of 25,000 ft2

♦ Steep-sloped roof

 Minimum PV Capacity of 1.84
(per table below)

A Nonresidential Example §140.10(a)

 CFA Method: Use DC Rating Formula

 DC Rating = (CFA x A) / 1000 

 DC Rating = (100,000 ft2 x 1.84 W/ft2) / 1000 

 DC Rating = 184 kW

16151413121110987654321Climate Zone

PV Capacity Factors (W/ft2 of conditioned floor area)

1.814.032.152.722.202.752.602.472.631.981.841.602.031.541.972.47Sports 
& Recreation

Excerpt from Table 140.10-A: PV Capacity Factors 

Per 2025 Energy Code §100.1:
A ”Sports and Recreation Building” is a building that 
is comprised of an Exercise/Fitness Center and Gymnasium 
Area, or other area where recreational sports are practiced.
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 For a New Gymnasium:
 1 Story in Climate Zone 6
 CFA of 100,000 ft2

 SARA of 25,000 ft2

 Steep-sloped roof

 Minimum PV Capacity of 1.84

A Nonresidential Example §140.10(a)

 CFA Method: Use DC Rating Formula

 DC Rating = (CFA x A) / 1000 

 DC Rating = (100,000 ft2 x 1.84 W/ft2) / 1000 

 DC Rating = 184 kW

 SARA Method

 DC Rating = Total SARA x 18 W/ft2

 DC Rating = 25,000 ft2 x 18 W/ft2

 DC Rating = 450,000 W

 DC Rating = 450 kWThen 
pick the

184 kW (CFA Method)

 

?
What do you think?

Check Your Understanding #4.1

1. Below what threshold does 
2025 Energy Code NOT 
require a PV system for new 
nonresidential office 
buildings?

a) 5,000 ft² conditioned floor area

b) 100 ft² SARA

c) 4.0 kW PV

d) 90% annual solar access
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?
What do you think?

Check Your Understanding #4.2

The compliance modeling software 
can be used to design for lower 
Carbon emissions and Zero Net 
Carbon. 

If you were building a new school in 
CZ 9 (LA) and had modeled Carbon 
emissions of 8.31 mt/yr for a 
typical mixed fuel design, what 
upgrades would you choose from 
the list as part of a Zero Net 
Carbon package? Shout out your 
answer!

Carbon Emissions 
Savings (mt/yr)

UpgradeFeature

1.38Mass timber structure 
(replacing steel) meeting 
prescriptive U-factor 
requirements

Envelope

3.43Single zone VAV utilizing 
heat pumps instead of gas 
furnaces

HVAC

1.8Add battery with 64 kWhBattery

1.41Add 15 kW (~30 panels) to 
a 15 kW system

PV 
panels
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Nonresidential & Multifamily ≥ 4 
Stories Battery Requirements 

2022 Code Breaker: Solar & Battery & ZNCD

Battery Requirements for 
Nonresidential & Multifamily 
Buildings ≥ 4 Stories 

 Battery System Size

 Exceptions

1. Energy Code Basics

2. Why Renewables are 
Required

3. Single Family & 
Multifamily ≤3 Stories 
Requirements

4. Nonresidential & 
Multifamily ≥4 Stories 
Solar Requirement

5. Nonresidential & 
Multifamily ≥4 Stories 
Battery Requirement

6. Next Steps

5. Nonresidential & 
Multifamily ≥4 Stories  
Battery
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 Additional demand response 
controls on battery system can be 
used to respond to critical peak 
periods on the grid by exporting 
electricity back to the grid.

 JA12.2.3.1 Basic Control: When combined 
with an on-site solar photovoltaic system, the 
battery storage system shall discharge only 
when the photovoltaic system production is 
less than the on-site electrical load.

 JA12.2.3.2 Time-of-Use (TOU) Control: 
When combined with an on-site solar 
photovoltaic system, the battery storage 
system shall begin discharging during the 
highest priced TOU hours of the day.

 JA12.2.3.3 Advanced Demand Flexibility 
Control: When combined with an on-site 
solar photovoltaic system, the battery 
storage control shall meet the demand 
flexibility control requirements specified in 
Section 110.12(a). 

Battery Energy Storage System (BESS):
Highrise Multifamily and Nonresidential

 Batteries store renewable energy 
produced by onsite PV to promote 
“self-consumption” of renewable 
energy onsite later in the day 
during peak grid periods

Buildings with PV and battery have 
lower GHG emissions than 
buildings with PV alone 

 

Key Battery Performance Values

Rated Power Capacity: The flow of water into and out of the “tub” corresponds 
to the instantaneous Power Capacity measured in kW.

Think of a bathtub as an analogy for a battery storage system

Rated Energy Capacity: The quantity of 
water that the “tub” can hold is the Energy 
Capacity measured in kWh. 
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Battery Energy Storage Systems (BESS) §140.10(b) & 170.2(h)

 All new buildings required by §140.10(a) to have a PV system shall also have a battery energy storage system 
(BESS)

 Minimum rated energy capacity to be determined by:
♦ Equation 140.10-B OR
♦ Equation 140.10-C (if SARA method was used to determine PV capacity) 

 Minimum rated power capacity to be determined by:
♦ Equation 140.10-D

 If the building includes more than one of the space types listed below:

♦ The total battery system capacity for the building shall be the sum of the Minimum Rated Usable Energy 
Capacity for each of the listed building types together 

Excerpt from Table 140.10-B: Battery Storage Capacity Factors

 

Table 140.10-B: Battery Capacity Factors

16151413121110987654321Climate Zone

BESS Capacity Factors (Wh/ft2 of conditioned floor area)

1.893.222.682.642.162.622.472.362.302.242.131.912.121.741.951.82Events & 
Exhibits

6.407.936.816.886.937.177.567.187.136.196.085.646.755.977.170.37Library

0.851.491.181.180.961.141.111.001.010.900.890.810.920.770.840.86Hotel/Motel

4.356.395.265.265.265.265.265.265.265.265.264.355.264.355.26NOT
REQ

Office, Financial 
Inst., Unleased 
Tenant Space, 
Medical Office 
Building/Clinic

4.116.235.245.054.435.054.824.474.494.114.023.894.373.784.114.36Restaurants

1.912.662.292.161.952.222.051.971.921.761.801.721.822.701.821.89Retail, Grocery

2.384.603.053.053.053.053.053.053.053.053.052.383.052.383.05NOT
REQSchool

0.370.540.410.410.410.410.410.410.410.410.410.370.410.370.410.37Warehouse

2.374.893.213.622.723.583.373.173.372.942.752.082.421.742.252.21Religious 
Worship

1.133.021.571.861.271.831.651.531.571.231.200.861.140.760.981.26Sports 
& Recreation

1.882.852.272.272.272.272.272.272.272.272.271.882.271.882.271.88Multifamily 
> 3 Stories

Table 140.10-B: BESS Capacity Factors 

§140.10(b) & 170.2(h)
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Exceptions §140.10(b) & 170.2(h)

 Battery Storage Exceptions
 No battery energy storage system is required: 

♦ When Solar PV is also not required by Energy Code
 Exception used for PV
 Project has no applicable building types subject to 

PV
 PV “traded” away via the Performance Approach

♦ If the installed PV system capacity is < 15% of the 
capacity determined by Equation 140.1-A/170.2-E (CFA 
Method)

♦ In buildings with battery storage system requirements 
with < 10 kWh minimum rated usable energy capacity

♦ In these building types in Climate Zone 1:
◊ Office, financial institution, unleased tenant space, 

medical office building/clinic, and schools

 

 Minimum Rated Usable Energy Capacity (Equation 140.10-B) 
 kWh = (CFA x B) / (1000 x C0.5)

♦ kWh = Minimum Rated Usable Energy Capacity of the Battery, in kWh 
♦ CFA = Conditioned floor area subject to PV system reqs. in Section 140.10(a), in ft2

♦ B = Battery capacity factor specified in Table 140.10-B for building type, in Wh/ft2

♦ C = Rated single charge-discharge cycle AC to AC (round-trip) efficiency of the Battery

 Example – New Gymnasium:
 1 Story in Climate Zone 6
 CFA of 100,000 ft2

 Battery Capacity Factor = 1.20
(per table above)

 Round trip battery efficiency = 95%

Battery Capacity Formula

16151413121110987654321Climate Zone

BESS Capacity Factors (Wh/ft2 of conditioned floor area)

1.133.021.571.861.271.831.651.531.571.231.200.861.140.760.981.26Sports 
& Recreation

Excerpt of Table 140.10-B: BESS Capacity Factors 

Min. Rated Usable Energy Capacity is:

kWh = (CFA x B) / (1000 x C0.5)

kWh = (100,000 x 1.20) / (1000 x 0.950.5)

kWh = 120,000 / (1000 x            )

kWh ≈ 120,000 / 974.68

kWh ≈ 123.1 kWh

§140.10(b) & 170.2(h)
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Sample Calculation
 Alternate Method – if SARA method was used to determine PV capacity: 

Min. Rated Usable Energy Capacity, SARA-Adjusted (Equation 140.10-C) 

 To demonstrate this calculation, let’s use a new “SARA-driven” example where:
♦ SARA is 3,000 ft2 and required SARA-method calculated Solar PV is 54 kW

 kWh = ((CFA x B) / (1000 x C0.5)) x (kWPVdc,SARA / kWPVdc)

Min. PV Capacity 
from our prior 
SARA Method

calculation, in kW

54 kW

PV Capacity from 
our prior solved

Equation 140.10-A, 
in kW

184 kW

x /

kWh ≈ 123.1 kWh  x  (54 kW / 184 kW)
kWh ≈ 123.1 kWh  x  0.29
kWh ≈ 35.7 kWh

( )

§140.10(b) & 170.2(h)

 

Example Calculation

 For our Original CFA-driven example:

 Minimum Rated Usable Energy Capacity 
of Battery Equation 140.10-B = 123.1 kWh 
(calculated in earlier slide)

Battery Power Capacity Formula

 Minimum rated power capacity is:

 kW = kWhbatt / 4 

 kW = 123.1 / 4 

 kW ≈ 30.8 kWh

 Minimum Rated Power Capacity (Equation 140.10-D) 
 kW = kWhbatt / 4 

♦ kW = Minimum Rated Power Capacity of the Battery, in kWdc 
♦ kWhbatt = Minimum Rated Usable Energy Capacity of the Battery, in kWh

OR

 For SARA-driven example used for PV:

 Minimum Rated Usable Energy Capacity  
of Battery Equation 140.10-C = 35.7 kWh 
(calculated in earlier slide)

 Minimum rated power capacity is:

 kW = kWhbatt / 4 

 kW = 35.7 / 4 

 kW ≈ 8.93 kWh

§140.10(b) & 170.2(h)
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?
What do you think?

Check Your Understanding #5.1

When does the 2025 Energy Code 
mandate the installation of battery 
storage systems for new school 
buildings?

a) Battery storage will never be 
required for new nonresidential 
buildings

b) When the permit application is 
submitted as of January 1, 2026

c) When PV is required and 
conditioned floor area > 5,000 ft²

d) When PV is required and required 
battery storage is ≥ 10 kWh
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Next Steps 

Key Points & Next Steps
Other Training

 Resources

 Tools

2025 Code Breaker: Solar & Battery & ZNCD

1. Energy Code Basics

2. Why Renewables are 
Required

3. Single Family & 
Multifamily ≤3 Stories 
Requirements

4. Nonresidential & 
Multifamily ≥4 Stories 
Solar Requirement

5. Nonresidential & 
Multifamily ≥4 Stories 
Battery Requirement

6. Next Steps6. Next Steps
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What’s New in 2025 
Residential Energy Code
Online Live Event

Virtual Classes

What’s New in 2025 
Nonresidential Energy Code

Online Live Event

 

Now on YouTube: Small Bites from Energy Code Ace
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2025 Fact Sheets on Energy Code Ace

 

Q & Ace and Helpdesk
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Course Contacts & Evaluation 

Thank you
Please feel free to reach out to us with your questions and comments!

PhoneEmailRoleContact
Use the Energy Code Ace Helpdesk!InstructorMarina Blanco

(626) 995-7431dave.intner@sce.com
Senior Advisor | Building 
Decarbonization and 
Energy Codes & Standards

Dave Intner

(925) 788-6312Jill.Marver@PGE.comEnergy Code Ace Program 
ManagerJill Marver

http://energycodeace.com/content/contactMultipleEnergy Code 
Ace

This program is funded by California utility customers and administered by Pacific Gas and Electric Company (PG&E), San Diego Gas & Electric Company (SDG&E®), and Southern California
Edison Company (SCE) under the auspices of the California Public Utilities Commission.
© 2025 PG&E, SDG&E, and SCE. All rights reserved, except that this document may be used, copied, and distributed without modification. Neither PG&E, SDG&E, nor SCE — nor any of their
employees makes any warranty, express or implied; or assumes any legal liability or responsibility for the accuracy, completeness or usefulness of any data, information, method, product, policy or
process disclosed in this document; or represents that its use will not infringe any privately-owned rights including, but not limited to patents, trademarks or copyrights. Images used in this
document are intended for illustrative purposes only. Any reference or appearance herein to any specific commercial products, processes or services by trade name, trademark, manufacturer or
otherwise does not constitute or imply its endorsement, recommendation or favoring.
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Your Feedback is Essential
Help us to keep these courses coming and targeted to your needs!

This program is funded by California utility customers and administered by Pacific Gas and Electric Company (PG&E), San Diego Gas & Electric Company (SDG&E®), and Southern California
Edison Company (SCE) under the auspices of the California Public Utilities Commission.
© 2025 PG&E, SDG&E, and SCE. All rights reserved, except that this document may be used, copied, and distributed without modification. Neither PG&E, SDG&E, nor SCE — nor any of their
employees makes any warranty, express or implied; or assumes any legal liability or responsibility for the accuracy, completeness or usefulness of any data, information, method, product, policy or
process disclosed in this document; or represents that its use will not infringe any privately-owned rights including, but not limited to patents, trademarks or copyrights. Images used in this
document are intended for illustrative purposes only. Any reference or appearance herein to any specific commercial products, processes or services by trade name, trademark, manufacturer or
otherwise does not constitute or imply its endorsement, recommendation or favoring.

Please complete the Course Evaluation
Our Survey Monkey wants to hear from you!
https://www.surveymonkey.com/r/cb-2025-solar-battery-allbuildings

Please complete our course evaluation: https://www.surveymonkey.com/r/cb-2025-solar-
battery-allbuildings 
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