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Agenda

* Review Energy Code basics

* Photovoltaic (PV) administrative requirements
* PV prescriptive requirements

* PV performance method

e Solar ready requirements

 Plan check and inspection

 Resources



2019 Energy Code Basics
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WARREN-ALQUIST ACT

Warren-Alquist

State Energy Resources
Conservation and

Development Act

Public Resources Code
Section 25000 et seq.

CALIFORNIA
ENERGY COMMISSION
Gavin Newsom, Gavernar

JAMUARY 2020

{2 Energy Code History

The Warren-Alquist Act established
CECin 1974

Authority to develop, adopt, and
maintain Energy Code

Updated every 3 years

Energy Code must be cost-effective over
the economic life of the building


https://www.energy.ca.gov/rules-and-regulations/warren-alquist-act

{2 2019 Energy Code

Effective January 1, 2020

 Building permit applications
submitted on or after
effective date

 Must use 2019 software
and forms

2019

BUILDING ENERGY EFFICIENCY
STANDARDS FOR RESIDENTIAL
AND NONRESIDENTIAL
BUILDINGS

FOR THE 2019 BUILDING
ENERGY EFFICIENCY
STANDARDS

. & C
ADMINISTRATIVE REGULATIONS



https://www.energy.ca.gov/2018publications/CEC-400-2018-020/CEC-400-2018-020-CMF.pdf

2k 2019 Documents Online

A

About Careers Contact Events Newsroom Resources @Settings

CALIFORNIA
ENERGY COMMISSION

HOME PROCEEDINGS ~ RULES AND REGULATIONS ~ PROGRAMS AND TOPICS ~

2019 Building Energy
Efficiency Standards

new construction of, and additions and alterations to, residential and nonresidential
buildings. Buildings permitted on or after January 1, 2020, must comply with the 2019
Standards. The California Energy Commission updates the standards every three years.

Expand All

2019 Building Energy Efficiency Standards and Compliance Manuals

2019 compliance Forms

FUNDING ~

The 2019 Building Energy Efficiency Standards improve upon the 2016 Energy Standards for

+

+

Enter keywords, e.g. Tracking Progress

DATA AND REPORTS ~ SHOWCASE

Home > Programsand Topics » AllPrograms > Building Energy Efficiency Standards - Title 24 > 2019 Building Energy Efficiency Standards

BUILDING ENERGY EFFICIENCY
STANDARDS - TITLE 24

2022 Building Energy Efficiency
Standards

2019 Building Energy Efficiency
Standards

2016 Building Energy Efficiency
Standards

Online Resource Center

Past Building Energy Efficiency
Standards

CONTACT

Building Energy Efficiency Standards -
Title 24

Toll-free in California: 800-772-3300
Outside California: 916-654-5106

Q

~

Energy Code
Reference Appendices
Compliance Manuals

Forms
o Fillable dynamic
O


https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2019-building-energy-efficiency
https://energycodeace.com/content/get-forms
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{2 Demonstrating Compliance

Compliance forms confirm Energy Code is met

« Completed by designers, consultants, builders, contractors,
technicians, HERS raters, etc.

« Submitted to enforcement agencies for verification

Type of form Residential

Certificate of compliance CF1R
Certificate of installation CF2R
Certificate of verification CF3R
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{2 Energy Code Requirements

Mandatory measures
* Minimum efficiency requirements must always be met
« Can never trade-off

Prescriptive measures
* Predefined efficiency requirements
* May supersede mandatory measures
* Different requirements for newly constructed buildings,
additions, and alterations



Compliance Approaches

Prescriptive approach
« Simple approach, no trade-offs
« Match the standard building baseline
* More common for alterations
Performance approach
* Most flexible approach, allows for trade-offs
* Must meet all mandatory requirements
* Requires the use of CEC approved software
» Residential new construction
o Proposed efficiency EDR < standard building design
o Total EDR (includes PV) < standard building design
« Additions and alterations
o Proposed TDV < standard building design




California Energy Commission
Code Compliance Index

A
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ernate way to express the energy performance of a building using a
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energy performance of a building that ¢ mb hgh levels f ergy
efficiency with renewable generation to “zero out" its TDV energy.

{2 Energy Design Rating (EDR)

Low-rise residential EDR score for newly

constructed buildings based on total estimated
energy use

* 100 represents a home built to 2006 IECC
* 0 represents a zero net energy home
« Two types of EDR must be met independently

o Efficiency EDR: Includes energy savings
for space heating, space cooling,
ventilation, and water heating measures

o Total EDR: Includes efficiency EDR minus
compliance credit for PV, battery, and other
demand flexibility measures
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{2 2019 Compliance Software

Performance approach compliance use most recently

» Residential
O CBECC-RGS 201 9. 1 3 CF1R-PRF-01E
. . Calculation Date/Time: 2019-07-08T18:42:27-07:00 (Page 1 of 12)
o EnergyPro 8.2 Residential Input File Name: Sample T24 2019 CBECC.ribd19
o Right-Energy 2019.1.1
05 Standards Version| 2019
07 Software Version | CBECC-Res 2019.1.0 (1079)‘



https://www.energy.ca.gov/title24/2019standards/2019_computer_prog_list.html

Title 24 - California Building Code

Part 1 - Administrative Code Part 6 - Energy Code
e Chapter 10 e Subchapters 1 -9
* §§ 10-101 - 10-115 « §§100.0 - 150.2
« Administrative requirements « Technical requirements

2019 2019

CODE CALIFORNIA CODE DF REGULATIONS | TITLE 24, PART 6
California Building Standards Commission
CALIFORNIA CODE OF REGULATIONS | TITLE 24, PART 1

California Building Standards Commission



https://www.dgs.ca.gov/BSC/Codes
https://www.dgs.ca.gov/BSC/Codes

{2k Part 6 Energy Code
All Buildings § 100.0 - Table 100.0-A

A

TABLE 100.0-4 APPLICATION OF STANDARDS

Low-Rise
Residential

110.6. 110.7. 110.8,

Occupancies Application Mandatory Prescriptive Performance Additions/Alterations
General Provisions for All Buildings 100.0, 100.1. 100.2, 110.0
General 150.0

General Provisions for All Buildings

100.0,100.1, 100.2, 110.0

150.0(q)
110.2, 110.5.
HVAC 150.0(h). 150.0(i).
(conditioned) 150.0(j). 150.0(m), 150.1(a. ¢) 150.1(a). 150.1(b) 150.2(a). 150.2(b)
150.0(0)
Water Heating 110.3, 150.0(j. nn)
Indoor Lighting
(conditioned. 110.9, 130.0. 150. l(a. c)
unconditioned and 150.0(k) )
parking garages)
s 110.9,
Outdoor Lighting 130.0.150.0(K)
Pool and Spa . . — -
5 50.2(a). 150.2
Systems 110.4. 150.0(p) N. A, N.A 150.2(a). 1 (b)
Solar Ready 110.10 SOla.r R.eady 110.10
Buildings ' Buildings

Residential relevant sections

§ 100.1
§ 110."

§ 150."

Definitions
0 Solar ready
Prescriptive requirements



Low-Rise Residential Buildings

« Single family and duplexes
o Any number of stories

* Multifamily and townhouses

o No more than 3 habitable
stories




ENERGY COMMISSION

CALIFORNIA'S 2019 RESIDENTIAL

BUILDING ENERGY EFFICENCY STANDARDS 919,000 2w | sar ™

CALIFORNIA ENERGY COMMISSION

The state's energy efficiency standards for new buildings and appliances have saved consumers
billions in lower electricity and natural gas bills. The 2019 Building Energy Efficiency Standards for
residential buildings includes a first-in-the- nation requirement to install solar photovoltaic systems.
Other features enable homes ta reduce the electricity demand from the grid, helping to reduce energy

bills and the carbon footprint,

@ SOLAR PHOTQOVOLTAIC SYSTEM

Promote installing solar photovoltaic systems in newly
constructed residential buildings. The systems include smart
inverters with optional battery storage. This will increase the
self-utilization of the electricity generated to power the
home's electriaty loads including plug-in appliances.
Califomia is the first state in the nation to require smart
systems on homes.

DEMAND RESPONSE
(OMPLIANCE OPTIONS

Encourage battery storage and heat pump water heaters
that shift the energy use of the house from peak periods to
ofi-peak penods. Utiities mowing to time-of-use pricing

assists the grid to meet the state’s climate change goals
and helps homes reduce energy bills.

HEALTHY INDOOR
AR QUALITY

Enable using highly efficient fillers that rap hazardous
particulates from hoth outdoor air and cooking and improve
kitchen ventilation systems. Moving air around and in and out
of the home while filtering out allergens and ather particles
makes the home healthier.

@ BUILDING ENVELOPE

Strengthen insulation in attics, walls and windows to improve
comfort and energy savings. Keeping the heat out during the
summer and warm air during the winter makes a home more
resilient to climate change.



https://www.energy.ca.gov/sites/default/files/2021-04/2019_Residential_Energy_Standards_Infographic_ADA.pdf

2019 Energy Savings

Low-rise residential
* 7% more efficient than 2016 Standards

* Energy consumption reduced by an average 53%
with PV

« Monthly lifecycle cost is $40 with savings of $80
for typical home

e GHG emission reduction of 700k metric tons over
3 years




2 Solar PV Systems
Fact Sheet

 Solar Photovoltaic Systems @ % @

When do the Standards Apply? The climate zone of a building will affect the cooling

- - demand of the building and, as a result, the PV .
e e e S sy oot ot ki When do PV systems requirements apply?
requirements for all newly constructed low-rise wil allsu effect the codling dgmar!d, as‘wg\l & y q p p y -
possible plug loads. For multifamily buildings, the

number of dwelling units will affect the expected
number of occupants and energy demand.

residential buildings. These requirements do
not apply to additions or alterations to existing

buildings. For example, an existing unconditioned °® H - H ’?

bing (e  asge)at sconeraosn  Prsapiv Conpanc OW mucn generation Is requirea :

accessory dwelling unit (ADU) is considered

an addition and not subject to the PV system Section 150.1(c)14 of the 2019 Energy Code has a

requirements. Unconditioned buildings are also not calculation that determines the minimum PV system .

B * Where can the PV system be installed?
The 2019 Energy Code defines a low-rise 1. The climate zone of the building "
residential building as: 2. The conditioned floor area of the dwelling(s)

- . being served by the PV system .

“A building, other than a hotel/motel, that is °® ’?

occupancy group: R-2, multifamily, with three 3. The number of dwelling units of the building re e re exce p I O n S H

habitable stories or less; or R-3, single family; or )

U-building, located on a residential site.” Performance Compliance

How Much PV System Generation The minimum PV system size requirement will

is Required? be based largely on the factors described above.

Adding a battery can reduce the required PV system
size, for instance. For more on the 2019 Energy
Code compliance credit for batteries and related
requirements, see Reference Joint Appendix JA12 of
the 2019 Reference Appendices.

Generally, the installed PV system must be big
enough to offset the electricity use of the proposed
building as if it was a mixed-fuel building. A
mixed-fuel building assumes a natural gas furnace,
water heater, stove, and clothes dryer. This means
electric heat pump space heating and water Additionally, increasing the energy efficiency of a
heating loads, and electric appliances will not building (e.g. efficient space cooling and increased
affect the minimum PV system size requirement. insulation) will decrease the electricity consumption




Photovoltaic

All Buildings

- _______________0__0_0_____]
Administrative §§ 10-109, 10-115



» Photovoltaic (PV) system - all components including array of
panels, inverters, and balance of system components required to
deliver power to building

* Annual solar access - the ratio of solar insolation including
shading over the solar insolation without shading

Effective annual solar access - is 70% or greater of the output of
an unshaded PV array on an annual basis

Azimuth - the orientation in degrees from true north
Low-sloped roof - has a ratio of rise to run of less than 2:12
Steep-sloped roof - has a ratio of rise to run of 2:12 or greater




& Photovoltaic
< Administrative Requirements
All Buildings § 10-109

Local jurisdictions can apply for PV exclusion
« Written application must be submitted to the CEC

« Requires public review within jurisdiction of entity, or service area of
utility prior to application

* Must show not cost-effective for specific buildings

o Implementation of public agency rules regarding utility system cost
and revenue requirements

o Compensation for customer-owned generation
o Interconnection fees
« Current exceptions for Trinity Public Utility District and Needles, CA



& Community Shared Solar
< Administrative Requirements

All Buildings § 10-115

Community shared solar or battery storage

Must be installed and available for inspection by final

Must provide equal or better energy performance
than required for building

Must provide energy saving benefits directly to
buildings
o Actual reduction in consumption of dedicated
building
o Utility energy reduction credits
o Payments to the building
Minimum 20-year benefit
Must be approved by the CEC

Sacramento Municipal UtiIit?/ District (SMUD) is
approved for community solar option



Photovoltaic

Residential

- ]
Prescriptive: § 150.1(c)14



& Photovoltaic
<" Prescriptive Requirements

Residential § 150.1(c)14

All new low-rise residential to have PV system

* PV system sized to offset annual kWhs of mixed-fuel home

* Based on projected annual electrical usage

« Climate zone specific | |

+ Equation 150.1-C wil not resutn -

o kWpv = (CFA x A)/1000 + (NDwell x B) performance credit

= kWpv = kWdc size PV system
= CFA = Conditioned floor area
= NDwell = Number of dwelling units

= A= CFA adjustment factor from Table 150.1-C
= B = Dwelling adjustment factor from Table 150.1-C



=, Photovoltaic
<" Prescriptive Requirements

PV Sizes for Mixed Fuel Homes. 2700 SF Prototype _

Efficiency EDR without Total EDR with PV kW PV Size

PV, based on 2019 for Displacing kWh - .

Efficiency Measures Electric Only PV SiZzes for mlxed-fuel home
| 1- Humboldt 48.0 26.5 3.4 .
— — == 2,700 square foot prototype
46.9 22.7 2.8  Varies by climate zone
43.1 22 2.9 . .
425 202 2.7 * Average PV size will be 2.8 kW
48.0 20.9 2.9
48.0 14.9 2.7
43.0 14.6 2.9
46.2 233 3.1 .
45.2 235 3.3 N_ot_e: average PV size for
433 234 3.8 similar existing home is
43.1 24.5 3.1 7.2 KW
44.8 22.1 4.0
44.6 21.3 3.4
48.0 17.9 5.7
46.3 27.5 3.0



& Photovoltaic
<" Prescriptive Requirements

Residential § 150.1(c)14, JA11.2

System orientation per Reference Joint Appendix JA11.2

 All PV modules on steep-sloped roofs shall be oriented between 90
degrees and 300 degrees of true north

eeeeeeeeeeee

If PV modules are located on a
sloped roof with a rise to run
ratio of 2:12 or greater, then
the solar zone area must face
between 90° and 300°.

M

PV Module Orientation



7= Photovoltaic
<" Prescriptive Requirements

Residential § 150.1(c)14, JA11.3

Minimal shading criteria per JA11.3

 Distance between edges of arrays and any obstruction must be at
least twice the height of obstruction that extends above PV array




&~ Photovoltaic
<" Prescriptive Requirements

Residential § 150.1(c)14, JA11.4

Solar access verification per JA11.4
» Use available CEC-approved solar access tools

* Model physical features of building and
shading conditions

 Calculate solar potential using historical
weather data

 Alternative methods
 Aerial satellite or drone images
e Supporting documentation



https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/solar-assessment-tools

& Photovoltaic
<" Prescriptive Requirements

Residential § 150.1(c)14, JA11.5

Remote monitoring capability required per JA11.5

» Web-based portal and mobile app
o Nominal kW rating of PV system
o Number of PV modules and nominal watt rating of each module

o Hourly (or 15-minute interval), daily, monthly, and annual kWh
production in numeric and graphic formats

o Running total of daily kWh production
o Daily kW peak power production
o Current kW production of entire PV system



& Photovoltaic
<" Prescriptive Requirements

Residential § 150.1(c)14, JA11.6

Interconnection requirements per JA11.6
* Inverters tested per UL1741 and UL1741 Supplement A

* PV system, components, inverters to comply with Rule 21
requirements per CPUC
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{2). Photovoltaic System Exceptions
Residential § 150.1(c)14

Exception 1

* PV not required if the effective annual solar access is
restricted to less than 80 contiguous square feet from
existing permanent natural or manmade barriers

o Shading such as trees, hills, and adjacent
structures, etc.

o Effective annual solar access 70% or greater
output of unshaded PV




Photovoltaic System Exceptions
Residential § 150.1(c)14

Exception 2
 Climate zone 15 only
« Smaller PV allowed

o Sized per effective annual solar access or Equation
150.1-C, whichever is less

o No less than 1.5 Watt per square foot




Photovoltaic System Exceptions
Residential § 150.1(c)14

SN
NN NN

= ——
—

Exceptions 3 and 4

» Variances allowed for multi-story buildings
with limited roof space

« Smaller PV allowed

o Sized per effective annual solar access or
Equation 150.1-C, whichever is less

* Two-story

o No less than 1.0 Watt per square foot
* Three-story or more

o No less than 0.8 Watt per square foot
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{2). Photovoltaic System Exceptions
Residential § 150.1(c)14

Exception 5
* Dwelling unit plan approved prior to January 1, 2020
« Solar ready zone between 80-200 square feet
* PV sized per effective annual solar access or Equation 150.1-C,
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{2). Photovoltaic System Exceptions
Residential § 150.1(c)14, JA12

Exception 6

* PV size may be reduced 25% with battery
storage system

* Meet JA12 requirements
* Minimum capacity of 7.5 kWh




Photovoltaic System

*&* Battery Storage Requirements
Residential § 150.1(c)14, JA12

Battery storage requirements per JA12
» Tested per UL1973 and UL9540
« Performance
o Capacity 5 kKWh or more
o Single charge-discharge cycle AC to AC efficiency 80% or more
o Energy capacity retention of 70% covered by warranty
« Controls
o Capable of remote programming
o Programmed to meet electrical load during discharge
o Use control strategy
= Basic control
* Time-of-use control
= Advanced demand response control
* Interconnection and net metering per CPUC
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2i. Photovoltaic System Exceptions

M5

Disaster area rebuilds
. (AB 178, Dahle, 2019)
o Projects that repair, restore, or replace residential building damaged or destroyed
as result of declared disaster before January 1, 2020
o Comply with any PV requirements in effect when originally constructed
o Exempt from additional or conflicting PV requirements in effect at time of rebuild

o Only applies when
= Income of homeowner is at or below the median income
= Construction does not exceed square footage of damaged home

A = New construction is located on same site of damaged home
- = Homeowner did not have code upgrade insurance when home was damaged
N

|

o Applicable until January 1, 2023


https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201920200AB178
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{2). Photovoltaic System Exceptions

High snow loads

* No PV requirement for buildings that cannot meet PV system
structural requirements in CBC and CRC due to high snow loads

* Meet design and installation requirements for high snow loads in
American Society of Civil Engineers (ASCE) Standard 7-16

« Simultaneous compliance with Energy Code, CBC, and CRC
 Best effort to address high snow loads
» Specific characteristics of PV modules
« Method of installation
* Roof slope and design
* PV module location
« See



https://www.energy.ca.gov/newsroom/blueprint-newsletter

EEEEEEEEEEEEEEE
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Test Your Knowledge

Is solar PV mandatory on newly constructed houses?

* No. Solar PV is a prescriptive measure giving it some flexibility in
terms of PV size and location.

* Most new residential projects will have solar, unless meeting an
exception.

ﬁ/‘




Photovoltaic

Residential

]
Performance Method



Photovoltaic
Performance Method

Residential ACM Reference Manual 2.1.5.5

Self-utilization credit for battery storage system with PV

Allows modest trade-off with efficiency EDR score
Minimum 5 kWh battery storage capacity

Varies by building type and climate zone

Meet requirements in JA12

Approved battery storage systems are listed on the


https://www.energy.ca.gov/programs-and-topics/topics/renewable-energy/solar-equipment-lists

&~ Photovoltaic
< Performance Method

CBECC-Res User Manual 4.4.2

California flexible installation (CFl)
* More applicable to subdivisions

* No requirement to include the specific orientation, tilt,
and shading conditions

* Roof slopes between 0:12 and 7:12

« Performance based on an average orientation and tilt

o CFI1 allows the PV installation anywhere from 150 to 270
degrees

o CFI2 allows the PV installation anywhere from 105 to 300
degrees

D ___ o



Test Your Knowledge

Does the performance method allow tradeoffs between PV systems
and energy efficiency measures?

* No. Installing a larger PV system in exchange for less energy efficiency
measures is not allowed

* Asmaller PV system is allowed in exchange for adding additional
energy efficient features, demand responsive measures, battery
storage, or thermal storage systems —

ol Home Battery

O /.\ BD 0.0% -Q 0.0%

Suspended Suspended Suspended

Suspended
OTO‘:J kW 0.00w 0.00kw 0.00xw




Solar Ready Requirements

Residential
]

Mandatory § 110.10(a-e)



= Solar Ready Buildings

& Mandatory Requirements
All Buildings § 110.10(a)1

Covered occupancies - single family residential

o Located in subdivisions with 10 or more single
family residences

o Tentative subdivision map application —
approved - '

o No solar PV system installed




Solar Ready Buildings

Mandatory Requirements
All Buildings § 110.10(a)"

Covered occupancies - single family residential

« Townhouses and duplexes considered single family residences
* Each unit complies separately

 Applies to subdivisions with 10 or more single family residences

Low-rise multifamily is included with
nonresidential



Solar Ready Buildings

Mandatory Requirements
All Buildings § 110.10(b)

Solar zone minimum area

« Comply with all access, pathway, smoke ventilation, and spacing
requirements in Title 24, Part 9 or other parts

« Comply with all local jurisdiction requirements



Solar Ready Buildings

Mandatory Requirements
All Buildings § 110.10(b)

Solar zone minimum area
« Each dimension is 5 feet or more in length

* Area — depends on the size of the roof
o Total roof area is 10,000 square feet or less
= 80 square feet or more total solar zone
o Total roof area is more than 10,000 square feet
» 160 square feet or more total solar zone

* Multiple subareas can make up total area
o No less than 5 feet




Solar Ready Buildings

Mandatory Requirements
All Buildings § 110.10(b)1A

Solar zone minimum area - single family residential
 Located on the building’s roof or overhang

 Total area at least 250 square feet

» Exceptions may reduce or eliminate required solar area

-
[ 1




Solar Ready Buildings

Mandatory Requirements
All Buildings § 110.10(b)2

Solar zone azimuth

 All solar zone sections on steep-sloped roofs shall be oriented
between 90 degrees and 300 degrees of true north.

Figure 7-4: Orientation when solar zone is located on a steep-sloped roof

North

Steep-sloped e
3007 If solar zone is located on a
sloped roofwith a rise to run
90° ratio of 2:12 or greater, then

the solar zone area must
face between 90° and 300°.

12

/N
%

Solar Zone Orientation



= Solar Ready Buildings

*&* Mandatory Requirements
All Buildings § 110.10(b)3

Solar zone shading
 No obstructions in the solar zone

e Limited obstructions outside of solar zone

o Distance from solar zone to obstruction is at least two times
the obstruction height

o Exception: Obstructions north of all points in the solar zone




Solar Ready Buildings

Mandatory Requirements
All Buildings § 110.10(b)4

Solar zone structural design loads on construction documents

* Roof dead load and live load must be clearly indicated on construction
documents (structural plans)

o Collateral load for future solar installation is not required



Solar Ready Buildings
Mandatory Requirements

All Buildings § 110.10(c)

Interconnection pathways - single family residential

 Construction documents indicate locations
o Inverters and meter equipment
o Conduit route from solar zone to service connection

» Central water-heating systems
o Plumbing route from solar zone to water-heating system

* Must comply with the California Fire Code solar access requirements




= Solar Ready Buildings

& Mandatory Requirements
All Buildings § 110.10(d)

Documentation

« Copy to occupant

o Construction documents showing the solar zone
and pathways to interconnection




Solar Ready Buildings

Mandatory Requirements
All Buildings § 110.10(e)

Main electrical service panel - single family residences
* Minimum 200-amp busbar rating

« Space reserved for future double pole circuit breaker
o At opposite end from input feeder
o Permanently marked “For Future Solar Electric”




Test Your Knowledge

Is solar ready mandatory on newly constructed houses?

* Yes. Solar ready is a mandatory measure when there is not a PV
system installed. Most new residential projects will have PV, unless
meeting an exception.




Plan Check and Inspection
- ___________00_0000000_"]



Ensure panel cut sheets match designed power
ratings
o Maximum power times number of panels should
meet or exceed PV kW requirement

If specific azimuth designed, plans match

Climate zones 1 and 16, verify water heater
adjustment if heat pump modeled

Verify no shading from architectural and other features

Verify perimeter path and clearance to roof ridge
according to Fire Code

Make sure notes are for CA Codes (not NEC)
If no PV system, CF1R-SRA for solar ready




‘k CERTIFICATE OF COMPLIANCE CF1R-PRF-01E
ENERGY COMMISSION

N 4 Project Name: Sample House Calculation Date/Time: 20153-07-08T18:42:27-07:00 (Page 2 of 12)
Calculation Description: Title 24 Analysis Input File Name: Sample T24 2013 CBECC.ribd13

ENERGY DESIGMN RATING

Energy Design Ratings Compliance Margins
Efficiency’ (EDR) Total® (EDR) Efficiency’ (EDR) Total® (EDR)
Standard Design 459 24.7
Proposed Design 45.4 242 0.5 0.5

RESULT: ¥ COMPLIES

" Efficiency measures include improvements like a better building envelope and more efficient equipment
* Total EDR includes efficiency, photovoltaics and batteries
* Building complies when all eﬁicieng and total margins are greater than or egual to zero
S—
. Standard Design PV Capacity: 2.68 kw
. PV System resized to 2.68 kWdc (a factor of 0.893) to achieve 'Standard Design PV' PV scaling

ENERGY USE SUMMARY
Energy Use [Ir.TDV,"ftz—\rr] Standard Design Proposed Design Compliance Margin Percent Improvement
Space Heating 18.54 17.25 1.29 7
Space Cooling 28.53 30.02 -1.49 5.2
1A Ventilation 259 2.79 0 0
‘Water Heating 1418 1255 1.63 115
Self Utilization Credit nfa v} 0 nfa
Compliance Energy Total 64.04 62.61 1.43 2.2
REQUIRED PV SYSTEMS
01 02 LIE] 04 05 111 o7 08 o9 10 11
DC Systi Si Szimuth Tilt A aAngl I rter Eff.
{k‘uﬁ:::] ee Exception Module Type Array Type Power Electronics CFI [:;::] In[I:ut rr::-eg;g € Tilt: (x in 12) nve{%}r
268 MNA Standard Fixed {open rack) none true n/a nfa nfa nfa 96




A

{2k SMUD Community Solar Sample

CERTIFICATE OF COMPLIANCE

Project Name: 1 Story Example PV+Battery Calculation Date/Time: 2021-C

Calculation Description: 1 Story Example Rev 3 Input File Name: 1storyExampl

ENERGY DESIGN RATING

Energy Design Ratings

Efficiency' (EDR) Total? (EDR)
Standard Design 45.1 23.6
Proposed Design 42.9 21.4

RESULT: * COMPLIES

[EEY

. Efficiency EDR includes improvements to the building envelope and more efficient equipment
: Total EDR includes efficiency and demand response measures such as photovoltaic (PV) systems and batteries
: Building complies when efficiency and total compliance margins are greater than or equal to zero

(PN

]

Standard Design PV Capacity: 2.65 kWdc
PV System sized at 1.93 kWdc for Community Solar project 'SMUD Neighborhood SolarShares - Wildflower'

]
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&k Field Inspectors

Verify system matches plans
o Spec sheets should match, including
power, inverter efficiencies, number
of panels

 If purlin supports designed, verify
Installed at rough stage

* Ensure no unnecessary shading from
roof penetrations
o Flues should be at least a distance

twice height away from arrays

= Example: 2-foot-tall flue should be 4 feet
from array




i Project Status Report

Project Status Report CalCERTS, Inc
1 of 2

GENERAL INFORMATION
Code Year Standards:(2013

Project Name:|Shewmaker Performance Demo

Project Type:|New Construction SFR

Address:|1516 9th Street

Summarizes status of all required forms
=== — %% | | « Available for all projects registered with

HERS VERIFIABLE
(ERIEVBLE [noT compLETE .
GVERALL STATUS: [NOT COMPLETE
CF1R INFORMATION - Certificate of Compliance I &
v
Certificate Type:|Compliance
Registered Form:|CF1R-PRF-01-E
Registered Date:[04,05/2016 08: 30
Registration Nl ) " "
Soration [216-101254294-000000000-0000 °
[ADDITIONAL CFIRs
Systen Form Reg’i)s::ea Registration Number
CFIR-SRA-01 216:0125443A-000000000-0000 | g
CF2R INFORMATION - C= I\ TaYal) ] ] .
B | Dadyo bl ¢ equest nard copy at 1inal iInspection 1o
CF2R-ENV
e, 216ln01234294lE0 1000010003 | @ . .
CF2R-ENV-02 (Envelope Air Sealing ) 216-N0125429A-E0200001A-0000 | @)
CF2R-ENV-03 (Insulation Installation) 216-N0125429A-E0300001A-0000 . Ve rI y CO | I I p I a | I Ce
CF2R-ENV-04 (Roofing-Radiant _ y ¥
Borrien) 216-N0125429A-E0400001A-0000 | @
CF2R-MCH-01 (Space Conditioning |04/05/2016 g - "
e R T 04/05 216-N0125429A-M0100001A-0000 | 4"
mr eeen et | o HERS and Overall Status marked
System 1 CF2R-MCH-23 (Airflow) Oa9572016  1516-1n0125429A-M23000024-0000 |
System 1 CF2R-MCH-22 (Fan Efficacy) /0572016 1516-10125429A-M22000024-0000 | o 0 "
s ; 04/05/2016
ystem 1 CF2R-MCH-25 (Refrigerant Charge)  [Oa/02 216-N0125429A-M2500002A-0000 | o
CF2R-MCH-27 (IAQ and MV) 030572016 516-n0125429A-M2700001A-0000 | i
CF2R-PLB-02 (SD HWS Distribution) |9q/qg 2010 |216-N0125429A-P0200003A-0000 |/
CF3R INFORMATION - Certificate of Verification 8
System Form Reg‘i}salteered Registration Number
CF3R-MCH-27 (IAQ and MV) 216-N0125429A-M2700001A-M27A| @
System 1 CF3R-MCH-20 (Duct Leakage) 93/11720961516-N0125429A-M2000002A-M20A] o

HERS Provider: CalCERTS Inc.
Ca Building Energy Efficiency Standards 2013 Residential Compliance Dec 2015
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Solar Assessment Tools

Aurora Solar Inc.
Helioscope
Scanifly
Solmetric Suneye


https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/solar-assessment-tools

{#) Online Resource Center

Online Resource Center

Educational documents and training information for
building communities and enforcement agencies to
assist with building energy standards compliance.

LEARN MORE >



https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/online-resource-center

ENERGY COMMISSION 'l

A

Blueprint Newsletter

* Published quarterly
« Updates
 Clarifications

* Frequently asked questions

PV resources
BP #127
BP #129
BP #130
BP #132
BP #133
BP #134

O O O O O O

_ nuary - March 2021 |

BLUEPRIN1

CALIFORNIA ENERGY COMMISSION

EFi } N

IN THIS ISSUE

= Snow Load and PV
= MNew Fact Sheets on ORC
+ Virtual Compliance Assistant
for NRCC Forms
Updated Lighting Videos
* O&A
= Aeeessory Dwelling Unit
(ADU) Scenarios

“ Kitchen Range Hood HERS:
Verification for Alterations

-

Ineludas sola phatowoltale PV
Systen raguiremants for all navly
eonstructed lov-rise residential
budldings per Section 150.1{c}14
The California Bulding Code {CRE,
Titke 4, Part #) and the Califomia
Fasidantial Coda (CRC. Title 24,
Fart 2.5 raguire PV sysiems,
Inchuding modulas, supports, and
attzchmants, o meet the design
and installation requirements

for high snow loads in Amenican
Sochaty of Gl Englneers (ASCE)
Standard 7-16. Smullansecus
compliancsa with tha code

ramuiremanks of the Enargy Gode,
TR and CRE shondd be met, whan
feasibla, in gl newly constractad
lowe-rize resdential buildngs

The Califomiz Energy Commisson
\CEC) hasm confirmed theat the solar
P gytem requirement doas not
apply 1o buildings thet eannol
maet the P system siructural
raguiremants in the CBC and CRC
due b high snow loads.

Site-specific conditions will
determine whether a PV system
can ba installed sataly 10 mesat

high snow loads. Building permit
applicants must sddeass tha issies
ureler thelr contred 1o maet BA

gysten high snow o strecturs
ramuiremanks, Thase inchxde the
specific charactaristics of the PV
modules, methad of installation
roof Anpe and design and PV
module location.

Sieps that can ba taken to

meet high anow Inad structural
raguiremants include the following
Lsa thrae-ral mounting or ofher
installation practicasto make PV
rodules rasilient 1o high snow
Inzds
Diesign roaf
il

&3 and PV
y maximize

Tl roed slope and allow

Ehe FAf syctenn to qualify as
unobstructad slppery surfsoes
Ity roof desigres. roof
Iocations, o PV inedula mounting

B sl d Innscassary Snow
aceumulstion or snow Siding off
the mof to indasirable loations
on the site
Local anforcemant agencias should
ansure thal practics approaches
are Laken ko dasion homas that
facilitate the installation of PY
gysema whenever poasible



https://www.energy.ca.gov/newsroom/blueprint-newsletter
https://www.energy.ca.gov/newsroom/blueprint-newsletter
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{2 Stay Connected

Receive Energy Code updates

o Appliances
o Blueprint
o Building Standards

* Respond to confirmation email
Follow the California Energy Commission

OPDEOIOODO



http://www.energy.ca.gov/listservers/
https://twitter.com/calenergy/
https://www.linkedin.com/company/california-energy-commission
https://www.instagram.com/calenergy/
https://www.facebook.com/CAEnergy/
https://www.youtube.com/user/CalEnergyCommission
https://www.flickr.com/photos/caenergy
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.pinterest.com%2FCalEnergy%2F&data=01%7C01%7C%7C7e01648198e64dfcf64608d823805ba0%7Cac3a124413f44ef68d1bbaa27148194e%7C0&sdata=hY6Sd5%2FmhKv5YlTCuafpNdE%2FdvbMlAjo7BI3ZZQIRpo%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.calenergycommission.blogspot.com%2F&data=01%7C01%7C%7C7e01648198e64dfcf64608d823805ba0%7Cac3a124413f44ef68d1bbaa27148194e%7C0&sdata=BZsxyrnjA09wPeMK8LR5FaOHF4fH%2F7Tr8jT35u7lRGU%3D&reserved=0

Monday through Friday
8:00 a.m. to 12:00 p.m.
1:00 p.m. to 4:30 p.m.

Call
800-772-3300 in CA
916-654-5106 outside CA

Email
Title24@energy.ca.qov



mailto:Title24@energy.ca.gov

{2k Energy Code Ace

A

___——_"_

— COM/? W/% %{8 -

Learn how to comply with California’s building
and appliance energy efficiency standards

www.EnergyCodeAce.com
offers No-Cost

TooIs‘)Training @ Resources
to help you decode Title 24, Part 6 and Title 20

-
SDGE M SoCalGas EDISON' Pacific Gas and
— _| EDISON M

Electric Company”
A @Sﬁmpva Energy uiity ) gSempm Energy wiity” Epecey for Whats Aheag)

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®), Southern California Edison Company (SCE)
and Southern California Gas Company (SoCalGas®) under the auspices of the California Public Utilities Commission.


http://www.energycodeace.com/

Thank you
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