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SUBJECT: PROPOSED EXTENSION OF NATURAL GAS INFRASTRUCTURE
PROHIBITION ORDINANCE AND AMENDMENTS TO THE SAN JOSE
MUNICIPAL CODE RELATED TO MIXED FUEL BUILDINGS

RECOMMENDATION

(a) Accept an update on staff analysis as to whether or not the City should require electrification
for buildings over three stories.

(b) Direct the City Manager to return to Council in August 2020 with a natural gas prohibition
ordinance amendment to be implemented on January 1, 2021 and covering all building types:
(1) Including mid-rise and high-rise multifamily buildings, as supported by cost effectiveness

studies; and
(2) Exempting restaurants, hospitals, industrial, and manufacturing facilities.

(c) Approve an ordinance amending Section 24.12.300 of Chapter 24.12 of Title 24 of the San
José Municipal Code related to the Reach Code Requirements for Mixed Fuel Buildings to
make clerical edits.

(d) Authorize the City Manager to submit an amended reach code submittal package to the
California Energy Commission for its approval as required by law.

OUTCOME

Approval of these recommendations will correct citations in the current Reach Code and direct
staff to proceed on bringing forward an Ordinance with a natural gas infrastructure prohibition
extending to all new construction, as supported by cost-effectiveness studies, which will further
community-wide progress on meeting the goals of the following Climate Smart San José
strategies:

» Strategy 1.1: Transition to a renewable energy future
» Strategy 2.2: Make homes efficient and affordable for our residents
» Strategy 3.2: Improve our commercial building stock
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EXECUTIVE SUMMARY

The Climate Smart San José plan was approved by City Council in February 2018 and includes
goals and milestones, such as all new zero net energy buildings and carbon-free power, to ensure
San José can reduce greenhouse gas emissions. The City has made progress towards its Climate
Smart goals by passing its building reach code ordinances incentivizing all-electric building
across all building types and prohibiting natural gas infrastructure thereby requiring all-electric
residential and low-rise multi-family buildings up to three stories.

Along with the passage of these ordinances, staff was directed to return to Council with an
analysis as to whether the City should require electrification for wood-framed buildings up to
seven stories. Staff worked with the New Buildings Institute, Inc. to host a Building
Electrification Experts’ Roundtable (“Experts’ Roundtable”). New Buildings Institute, Inc.
drafted its Technical Analysis on Extending San José’s All-Electric Requirement (Attachment A)
which was informed by input from: the Experts’ Roundtable, the State’s recently-released
preliminary findings for its Cost Effectiveness Study for Mid-rise Buildings, discussions with
stakeholders, related webinar presentations and conferences, and supply chain interviews. Based
on the report’s findings and experience working with the construction industry, staff
recommends proceeding with the development of an amendment to the City’s natural gas
infrastructure prohibition ordinance in order to extend it to all buildings, as supported by cost
effectiveness studies, with an exemption for restaurants, hospitals, industrial, and manufacturing
facilities.

BACKGROUND

Approved by City Council in February 2018, the Climate Smart San José plan includes the
following goals and milestones to ensure San Jos¢ can reduce its greenhouse gas emissions on
target:
e Ensuring all new residential (by 2020) and commercial (by 2030) buildings are zero net
energy.
e Providing 100 percent carbon-free base power from San José Clean Energy by 2021.
e Reimagining the “Good Life 2.0,” that harnesses the benefits of sustainable actions and
improves our quality of life.

In February 2019, City Council approved the City’s participation in the American Cities Climate
Challenge, which included a support package of in-kind services through organizations like the
Natural Resources Defense Council, Inc. and New Buildings Institute, Inc., valued at $2.5
million through 2020, and the commitment to pursue adoption of a reach code for Electric
Vehicle and solar-readiness in new residential and commercial construction. The City Council
also approved a resolution declaring a Climate Emergency on September 17, 2019 which
included the commitment to pursue a goal of prohibiting natural gas in new construction projects
citywide by January 1, 2023.



HONORABLE MAYOR AND CITY COUNCIL

April 13,2020

Subject: Proposed Extension of Natural Gas Infrastructure Prohibition Ordinance and Amendments to the
San José Municipal Code Related to Mixed Fuel Buildings

Page 3

The City has made significant progress towards achieving its Climate Smart goals through
fulfilling these commitments. On September 17, 2019, City Council approved the City’s building
reach code (“Reach Code”), incentivizing all-electric buildings and requiring electric vehicle
charging infrastructure and solar readiness requirements exceeding those of the 2019 California
Green Building Standards Title 24, Part 11 and 2019 California Energy Efficiency Standards
Code Title 24, Part 6. In taking that action, Council included direction for staff to return to
Council in October 2019 with an ordinance prohibiting natural gas infrastructure in new
detached accessory dwelling units, single-family, and low-rise multi-family building (three
stories and under) starting January 1, 2020, along with the Reach Code. Staff was directed to
return to Council with an analysis as to whether the City should require electrification for wood-
framed buildings up to seven stories. On October 29, 2019, City Council approved a natural gas
infrastructure prohibition covering single-family, accessory dwelling units, and low-rise
multifamily buildings up to three stories, which supplements the Reach Code.

Currently, 17 California jurisdictions, including San José, Mountain View, and San Mateo
County, have adopted some form of building codes requiring fully all-electric buildings. See
Attachment B for a summary of the components of adopted building codes, which require partial
or fully all-electric buildings, from 22 jurisdictions across California.

ANALYSIS

To inform staff’s analysis on a potential extension of the City’s natural gas infrastructure
prohibition ordinance, in December 2019, the City hosted a three-hour Expert’s Roundtable
convening industry stakeholders from various sectors including building construction and
development, real estate, affordable housing, architecture, engineering, industry associations,
manufacturing, and more. See Attachment A, Appendix A, for a list of participating
organizations.

The Experts’ Roundtable brought in technical experts and industry stakeholders together to
discuss and address some challenges and propose solutions with all-electric new construction,
with a particular focus on buildings over three stories. It featured presentations from leading
electrification experts listed including Sean Armstrong, Redwood Energy, Hormoz Janssens,
Interface Engineering, Inc., and Nick Young, Association for Energy Affordability. A panel
discussion followed the presentations with leading electrification experts sharing how to
overcome some of the perceived barriers with all-electric design and construction. The latter part
of the Experts’ Roundtable involved a series of break-out discussions to cover and address some
of the common concerns with all-electric new construction, including:
1. California Energy Commission and software modeling for heat pump water heater
compliance;
2. Market readiness: what is needed to transition the market (i.e. workforce, product and
demand);
3. Electrical capacity: transformer upgrades and sizing for electric vehicle charging
infrastructure requirements;
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4. Addressing heat pump water heater challenges in multi-family and mixed-use buildings
of all sizes; and
5. Affordable housing and building electrification.

Participants identified the main challenges or problems from their perspective, with each of these
topics, as well as potential solutions. Attachment C summarizes the discussion at each breakout
session.

City staff worked with New Buildings Institute, Inc. to draft a technical report evaluating the
feasibility of all-electric new construction (see Attachment A). The technical report uses several
resources to inform its findings, including the Experts” Roundtable, the State’s Cost Effectiveness
Study for Mid-rise Buildings, discussions with stakeholders, webinar presentations and
conferences (such as Steven Winter Associates, Inc., at the 2020 ASHRAE Winter Conference),
and interviews conducted by Building Electrification Initiative. Since the technical report
indicates that the structural material used in a building (e.g., wood framed, steel, concrete) and
the height of the building (i.e. number of stories) does not have a substantial impact on the
technical feasibility of an all-electric building, the report was not limited to up to seven-story
wood-framed buildings but, instead, provided analysis relevant to any building over three stories.

The report considered three indictors to determine feasibility: technical, economic, and market.
Technical feasibility considered all-electric building technology and systems (e.g., space heating,
water heating) and the impact of all-electric building design on onsite electrical infrastructure.
Economic feasibility considered the cost effectiveness of all-electric new construction buildings
as compared with mixed fuel. Market feasibility considered the availability of electric equipment
and technology, the availability of design and construction expertise, and market acceptance of
electric alternatives to gas equipment.

The report finds the design and construction of all-electric buildings to be technically feasible
based on an assessment of the technology and individual equipment systems used in all-electric
buildings. These systems include domestic hot water heating (both individual and central), space
heating, cooking, clothes drying, and miscellaneous loads. The report also looks at electrical
service and transformer capacity, both of which can be impacted with all-electric new
construction. The report identifies common challenges and proposes design solutions with all-
electric systems based on best practices. Most of the issues identified in the report can be
addressed with early planning, best electric building practices, and thoughtful design.

The report evaluated cost effectiveness based on the California Statewide Codes and Standards’
preliminary Mid-Rise Residential New Construction Cost-Effectiveness Analysis as presented in
their March 11, 2020 webinar. That preliminary analysis found that all-electric mid-rise
multifamily buildings can be cost-effective with appropriate design. In addition, since the market
for certain types, such as centralized, heat pump water heaters is still nascent, costs are expected
to come down as market adoption increases and manufactures and installers achieve economies
of scale. While the report notes that the cost-effectiveness study for new high-rise multifamily is
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still under development, the Codes and Standards team indicated during the webinar that it is
likely to show that this type of all-electric construction is also cost-effective. Other mid- and
high-rise building types were already deemed cost-effective under previous studies. The process
loads of industrial/manufacturing facilities are not regulated by the Energy Code, and therefore,
are not included in the cost effectiveness studies. The City exempted these facility types from the
increased efficiency requirements for mixed-fuel buildings in the current Reach Code.

Market feasibility, including the availability of industry professionals with all-electric design
expertise and consumer acceptance of all-electric equipment, may pose the biggest barrier to
adoption. Since all-electric new construction is still at an early stage in the Bay Area, training
and educational resources will help building professionals feel more comfortable and enable
them to transition. Market perceptions of residential and commercial cooking remain a barrier to
adoption. While using natural gas for cooking is more prevalent in the Northeast and West,
electricity is still the most common fuel source for cooking in the U.S., particularly in the South.
In California, there is a market preference for gas cooking by some consumers and commercial
kitchens, as well as developer perception of market preferences for natural gas. These barriers
can be addressed by shifting market perception and informing consumers about the negative
health and environmental impacts of using natural gas in the home.

Based on the information that staff has been able to obtain to date on the current status of other
jurisdictions’ all-electric building requirements, 17 of 22 California jurisdictions who adopted
all-electric building requirement approaches did so with a whole-building approach. Many do not
include or specifically exempt specific building types such as: hospitals/emergency centers (14
of 17); life science buildings (e.g. labs; 12 of 17); and restaurants (8 of 17). For those
jurisdictions that required all-electric low- or high-rise residential buildings, three of fifteen
exempted residential cooking appliances.

An expansion of the natural gas infrastructure prohibition would have a positive benefit on
indoor environmental air quality. Natural gas stoves can generate unhealthy levels of indoor air
pollutants, such as carbon monoxide and formaldehyde, especially if not properly ventilated.
Expanding the current prohibition would also have a significant positive impact on future
greenhouse gas emissions. According to the City’s latest five-year development forecast, San
José can conservatively expect an average of 2,375 new multi-family residences and 1.4 million
square feet of commercial construction (excluding industrial buildings) per year between 2020
and 2023. The projected greenhouse gas emissions offset by an expansion of the natural gas
infrastructure prohibition over the estimated 50-year lifecycle of these buildings is approximately
608,000 tons of COx.
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Table 1. Years 2021-2023 Multifamily and Commercial Projected New Construction

Development in San José and CO; Emissions Reduction Impact Over Building Lifetime
Building Type | Sq. Ft. COy/Yr. X Units/ X Years in Total Tons
Yr.! Service of CO,
Multifamily 1,000 1 ton X 2,375 X 50 356,250 tons
Commercial 100,000 120 tons X 14 X 50 252,000 tons
608,250 tons

Since the implementation of the City’s existing reach code and natural gas infrastructure
prohibition ordinances in January 2020, City staff have had a handful of inquiries from planned
development projects. In most cases, staff was able to provide clarification and mitigate concerns
related to balancing compliance with other potential issues such as increased costs, or apply an
exemption as warranted. The City is also able to request further one-on-one technical assistance
for development projects through 2020 from a consultant, Association for Energy Affordability,
via its American Cities Climate Challenge grant. Staff continues to monitor development issues
for consideration of future City action (e.g. further outreach, messaging, trainings, or
amendments).

Based on the technical report, staff’s experience working with project development teams under
the current ordinances, the greenhouse gas reduction benefits, and the current state of reach
codes in California, staff recommends proceeding with the development of an amendment of the
natural gas infrastructure prohibition ordinance to extend it to all buildings, as supported by cost-
effectiveness studies, with an exemption for restaurants, hospitals, industrial, and manufacturing
facilities. Staff would be able to return to Council with an amended ordinance by August 2020
with the intention of having a January 1, 2021 implementation date. While the reach code and
all-electric components were informed by an extensive stakeholder outreach process, staff will
conduct two additional stakeholder meetings to review the extension of the natural gas
infrastructure prohibition prior to returning to Council. In addition, in order to continue to
address barriers identified in the technical report (e.g. market awareness), City staff intends to
continue with its all-electric building assistance and outreach efforts including informational
handouts, website updates, trainings, participation in a statewide consumer education campaign
led by the Building Decarbonization Coalition, and technical assistance, as resources allow.

In addition, staff recommends minor changes to the existing Reach Code by correcting citations
(see Attachment D). These are not substantive changes to the Code, and therefore, the changes
will not impact previously adopted findings or cost effectiveness.

! City of San José. (2020, February). Development Activity Highlights and Five-Year Forecast (2021-2025). Table
2, page 5. Retrieved from https://www.sanjoseca.gov/home/showdocument?id=54320
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CONCLUSION

All-electric construction is technologically feasible, although some market constraints remain.
Expansion of the City’s natural gas connection prohibition ordinance, beyond buildings taller
than three stories in height, should be predicated on the Technical Analysis attached herein, the
release of California Energy Commission cost-effectiveness studies for mid- and high-rise
structures, and flexibility around market transition for certain types of building uses.

EVALUATION AND FOLLOW-UP

Staff will return to Council in August 2020 with an amended natural gas prohibition ordinance.
Staff will track data associated with the compliance of the City’s reach code and natural gas
infrastructure prohibition and report back to Council in May 2021 and annually thereafter, per
City Council direction at the September 17, 2019 City Council meeting. Staff will provide
progress updates to Transportation and Environment Committee and City Council on Climate
Smart San José activities on a semi-annual basis.

CLIMATE SMART SAN JOSE

The recommendation in the memorandum aligns with one or more Climate Smart San José
energy water or mobility goals:

» Strategy 1.1: Transition to a renewable energy future

+ Strategy 2.2: Make homes efficient and affordable for our residents

» Strategy 3.2: Improve our commercial building stock

PUBLIC OUTREACH

This memorandum will be posted on the City’s website for the April 28, 2020 City Council
meeting.

COORDINATION

This memorandum has been coordinated with the City Attorney’s Office, City Manager’s Office,
Community Energy Department, Housing Department, and Office of Economic Development.
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FISCAL/POLICY ALIGNMENT

The recommendations align with the Climate Smart San José strategies and the City’s Envision
2040 General Plan approved by City Council.
CEQA

Not a Project, File No. PP19-067, Actions by Regulatory Agencies for Protection of the
Environment.

/s/ /s/
ROSALYNN HUGHEY KERRIE ROMANOW
Director, Planning, Building, and Code Enforcement Director, Environmental Services

For questions, please contact Ken Davies, Deputy Director, at (408) 975-2587.

Attachments:

Attachment A — Technical Analysis on Extending San José’s All-Electric Requirement
Attachment B — All-Electric Reach Codes by Jurisdiction

Attachment C — Summary of Building Electrification Experts’ Roundtable Discussion
Attachment D — San Jos¢ Reach Code Edits



ATTACHMENT A

Technical Analysis on Extending San José’s
All-Electric Requirement

February 20, 2020
Prepared by:

Sean Denniston, Senior Project Manager

s New bulldings
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Executive Summary

The purpose of this report is to provide a technical evaluation of the feasibility of all-electric mid-and
high-rise new construction buildings in order to inform the City’s recommendations related to an
extension of a natural gas infrastructure prohibition (i.e. all-electric building requirement) to new
buildings over three stories. In partnership through the American Cities Climate Challenge, the City of
San José (“City”) worked with New Buildings Institute (NBI) as its technical partner to develop the City’s
adopted reach code and natural gas infrastructure prohibition ordinances. This report draws on NBI’s
expertise in building and policy design as well as several sources including: technical studies/reports,
discussions with leading industry experts at a Building Electrification Experts’ Roundtable (“Experts’
Roundtable” or “Roundtable”), buildings conferences, webinars, and market research. The report
evaluates and determines the feasibility of all-electric mid- and high-rise new construction based on
three factors: 1) technical feasibility of all-electric equipment/systems, 2) cost effectiveness of all-
electric new construction compared with mixed fuel, and 3) market feasibility which includes the
availability of all-electric equipment, design expertise of building practitioners and market consumer
preferences. The report concludes that the design and construction of all-electric buildings is technically
feasible in mid-high-rise new construction, however, there are certain market challenges, including
building practitioner awareness and training (particularly in designing for central water heating system
in multifamily buildings and hotels) and perceived market preferences in California for gas cooking in
residential and commercial applications (primarily restaurants) that may impact the transition toward
all-electric new construction. A summary of findings can be found on pages 15-16 of this report.

Background

San José’s Climate Smart Goals

San José’s Climate Smart San José (“Climate Smart”) goals call for reducing greenhouse gas (GHG)
emissions by approximately 52% below 2010 by 2030. In order to achieve these goals, the City will need
to reduce its GHG emissions from each of the six emission sectors, including residential and non-
residential energy, which made up 31% of GHG emissions in 2017%. While these GHG emissions are
from existing buildings, energy choices made by new development will have a significant impact on San
Jose’s ability to achieve its GHG emission reduction goals given the City’s development forecast?.

In addition to reducing GHG emissions, the reach code and natural gas infrastructure prohibition
ordinances are aligned with many of the key strategies under Climate Smart:

1.1 Transitioning to a renewable energy future
2.2 Making our homes energy efficient
3.1 Creating local jobs in our city to reduce Vehicle Miles Traveled

3.2 Improve our commercial building stock

1 “Climate Smart San Jose: A People-Centered Plan for a Low Carbon City.” City of San Jose, 2018.
https://www.sanjoseca.gov/home/showdocument?id=32171

2 “Five-Year Economic Forecast and Revenue Projections, 2020-2024.” City of San Jose Department of Planning,
Building, and Code Enforcement, 2019. https://www.sanjoseca.gov/home/showdocument?id=45694
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Adopted Reach Code and Natural Gas Infrastructure Prohibition

On 09/17/19, City Council adopted the reach code ordinance, which applies to all new construction in
San José. The reach code is an overlay of the 2019 California Building Code (also known as Title 24) and
provides two different compliance pathways for all-electric versus mixed fuel new construction across
all building occupancy types. All-electric buildings simply need to meet Title 24’s energy requirements
while mixed fuel buildings are required to surpass Title 24’s energy efficiency requirements, and to be
“electric-ready” in the future. In addition, the reach code also requires electric vehicle charging
infrastructure (EVCI) and expands solar-readiness requirements in new construction.

Following the adoption of the reach code, on 10/29/19, Council adopted the natural gas infrastructure
prohibition for new detached accessory dwelling units (ADU), single-family, and low-rise (three stories or
fewer) multi-family buildings. Both ordinances went into effect on 01/01/20. In addition, at the time of
adoption, City Council requested that staff return to Council with an analysis as to whether the City
should require electrification for all wood-frame construction up to seven stories. The purpose of this
report is to provide a technical analysis on the feasibility and recommended approaches to all-electric
new construction for buildings over three stories.

The Planning, Building and Code Enforcement Department (PBCE) publishes a five-year development
forecast annually detailing the projected new residential and non-residential construction for San José.
The table below summarizes the projected number of units for single family (375) and multifamily
(roughly 2,400) homes per year and the projected square footage for commercial (1.4 million) and
industrial (1 million) square feet between 2020 and 2024. Unfortunately, the City’s development
forecast does not distinguish between buildings based on height (i.e. number of stories), so identifying
which buildings fall between 4-7 stories was not possible at the time of this report. Still, given the
available forecasts, requiring all-electric new construction for buildings over three stories is expected to
have a significant impact on the City’s GHG emissions and will help curb future emissions. This is due
largely to the assumption that San José Clean Energy’s fuel mix will be 100% carbon-free by 2021;
therefore, GHG emissions from all-electric buildings will be close to zero.

Five-year development forecast (2021-2025)3

New Construction | 19/20 20/21 21/22 22/23 23/24 24/25
Building Type

Single family (# of 580 450 375 375 375 375
units)

Multifamily (# of 2,400 2,375 2,375 2,375 2,375 2,375
units)

Commercial (sq.ft., | 2,600 1,500 1,400 1,400 1,400 1,400
in thousands)

Industrial (sq.ft., in | 1,000 1,000 1,000 1,000 1,000 1,000
thousands)

3 “Five-Year Economic Forecast and Revenue Projections, 2020-2024.” City of San Jose Department of Planning,
Building, and Code Enforcement, 2019. https://www.sanjoseca.gov/home/showdocument?id=54320
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Scope of this Analysis

San José’s natural gas infrastructure prohibition ordinance only applies to low-rise residential buildings,
which includes single-family homes, low-rise multifamily buildings (up to 3 stories), and ADUs. This
report assesses the technical, economic, and market-readiness feasibility of extending that prohibition
to all buildings.

This report was originally intended to only cover the feasibility of the electrification of wood-framed
buildings up to seven stories. However, during the Experts’ Roundtable and follow-up conversations,
there was a general consensus among participants that the issues for electrification are not substantially
different for mid-rise and high-rise buildings, nor for wood-framed and other structural systems. The
electric equipment and technologies that are used in high-rise buildings are also used in mid-rise
buildings. The main difference is that mid-rise buildings can also sometimes utilize the technologies and
strategies available for use in low-rise buildings.

Structure also does not have a significant impact on the feasibility of electrification. Wood, steel, and
concrete structures are all capable of accommodating electric equipment. The superior strength of steel
and concrete structures may provide added flexibility for all-electric designs since they can more easily
support the weight of larger volumes of hot water storage utilized in central electric heat pump designs
for multifamily buildings.

This report is divided into three sections: technical, economic and market feasibility. For the purposes of
this report, feasibility is considered as a combination of the following factors:

Technical:

e The feasibility of all-electric building technology and systems (e.g., HVAC, water heating),
and

e The impact of all-electric building design on onsite electrical infrastructure like service sizes
and onsite transformers.

Economic:
e The cost effectiveness of all-electric new construction buildings (compared with mixed fuel)
Market:

e The availability of electric equipment and technology that can be used in new construction
as an alternative to gas equipment and appliances;

e The availability of the expertise to design and construct buildings that utilize that equipment
and technology; and

e Market acceptance of electric alternatives to gas equipment.

Taking into account these considerations, different loads (i.e. energy demands) will pose greater and
lesser degrees of difficulty to electrify in mid- and high-rise buildings. For example, the clear consensus
among the stakeholders at the Experts’ Roundtable (described below) was that the load that poses the
greatest technical difficulty will be electrifying central water heating systems used in many multifamily
and hotel buildings to serve domestic hot water load. Likewise, the clear consensus was that the load
that poses the greatest market acceptance difficulty is the elimination of gas cooking. The barriers and



opportunities for electrifying these and other energy loads will be discussed in greater detail in the
following sections.

Sources
This report draws on several sources for this assessment including:

e San José Building Electrification Experts’ Roundtable: In preparation for this report, San José
held an Experts’ Roundtable meeting in December 2019 (see Appendix A: Building Electrification
Experts’ Roundtable Participants) on the issues of electrifying mid- and high-rise buildings. This
Roundtable brought together stakeholders and technical and market experts. Participants were
led through a series of small group and large group discussions that explored the issues. The
results of the Roundtable provide substantial insight for the City into the issues involved in
building all-electric mid- and high-rise buildings.

o Electrification Cost Effectiveness Reports: The California Utilities Codes and Standards Program
produced a series of cost effectiveness reports to support the adoption of electrification reach
codes like San José’s. It includes the costs and savings of all-electric designs for mid- and high-
rise buildings. For the mid-and high-rise buildings studied, the reports found that all-electric
buildings were less costly to construct than mixed-fuel buildings due to the considerable savings
in gas infrastructure.*

e Other Sources: There are also other sources for information used in this report, including
additional discussions with stakeholders, other reports and conference and webinar
presentations, particularly presentations given by Ecotope, Inc., market research and interviews
conducted by Building Electrification Initiative (BEI), and Steven Winter Associates, Inc. at the
2020 ASHRAE Winter Conference in Orlando, Florida.

Feasibility & Approaches to All-Electric Buildings

This section assesses the feasibility of electrifying the various gas loads common in mid- and high-rise
buildings.

Technical Feasibility

The following sections of this report address the natural gas loads common in mid- and high-rise
buildings individually, including water heating (both domestic and service), space conditioning, cooking
(both residential and commercial), clothes drying, and additional miscellaneous loads.

Water Heating

It is important to note that electric water heating equipment includes both lower-efficiency electric
resistance and higher-efficiency heat pump technology. The low efficiency of electric resistance
equipment makes it very difficult for a building that includes electric resistance water heating to comply
with Title 24. Therefore, this section focuses on the feasibility of heat pump-based systems and the
technical issues of the way that they operate. While resistance-based equipment generates its own
heat, heat pump-based systems actually move heat from the surrounding air or another source into the
water. As they work by moving existing heat rather than generating it, heat pump water heaters are

442019 Nonresidential New Construction Reach Code Cost Effectiveness Study.” Prepared by TRC Advanced
Energy and EnergySoft for California Energy Codes and Standards Statewide Utility Program. Draft —2019.



capable of achieving levels of efficiency 3-4 times their electric resistance counterparts and 4-5 times as
efficient as their gas counterparts.

There are a handful of high-level technical considerations in the use of heat pump equipment for water
heating:

e For a number of reasons®, heat pump water heating systems are most cost-effective when
designed with large storage capacity and relatively slow recovery (lower heating capacity). For
example, a load that could be served by a 40-gallon gas water heater would generally require a
50-gallon tank with a heat pump water heater. These larger storage volumes need to be
incorporated into the building design.

e Most heat pump waters simply use ambient air as their heat source, so generally the source of
heat is the air around the heat pump. The heat pump therefore needs access to a large enough
volume of air to provide the heat to “pump” into the water. When heat pump water heaters are
located indoors, this is an important consideration. If heat pumps are located in a traditional
“boiler room”-sized or water-heater closet-sized space, they need a supply of ducted outside air
to prevent over-chilling of the room, similar to how gas boilers require a large volume of
combustion air and exhaust ductwork. Another option is to locate the heat pumps on the roof or
in a below-ground garage where there is a sufficient air resource. Some heat pump water
heaters utilize a ground source loop that pulls heat from underground, or from warm
wastewater, and therefore do not need access to air.

e Since heat pump water heaters take heat from the surrounding air, they will cool and
dehumidify the area where they are located. This can actually be advantageous in some
circumstances.

e Heat pump water heaters generate noise with their compressor and fan, similar to air
conditioners, chillers, air-handlers and other types of equipment. The level of noise varies
considerably between products, and continues to drop from that of earlier generations of
equipment. Additionally, water heaters are often located in locations where noise is not a
significant issue. But noise can be an issue in some applications.

e Some heat pumps are far less efficient when reheating warm water compared to heating cold
source water. This has an impact on the design and equipment selection in central water
heating systems (discussed in greater detail below).

Hot water is delivered by two basic configurations of equipment: individual and central water heating
systems. Hot water is sometimes categorized as domestic hot water and service hot water, but it is
really these differences in the systems that create and deliver hot water that are important.

5 These reasons for large storage and small heat pumps include: 1) Heat pumps use electricity, which is subject to
demand (kW) charges, so smaller heat pump capacity will reduce demand charges; 2) smaller heat pump capacity
will reduce wiring and electrical service requirements to the building, which reduce first cost; 3) time-of-use
electricity pricing makes it beneficial to avoid using electricity during peak and partial-peak hours, and large
storage capacity can potentially enable a HPWH system to ride through those periods without operating the heat
pumps at all, then re-charge the tanks during off-peak hours when prices are low.



Figure 1: Central water heating with recirculation loop (left) versus individual water heaters (right) connected directly to the hot
water points of use.

In individual water heating systems, the water heating equipment and the points of use for hot water
are located close together and hot water flows directly from the equipment to the point of use. They
cannot be located too far apart or else it will take too long to get hot water from the equipment to
where it is needed. These systems are generally smaller (like the water heater in a single-family
residence), but can be quite large in applications like restaurants or laundries.

In a central system, there is greater distance between the water heating equipment and the points of
use and the points of use are not connected directly to the equipment. Instead, both the equipment
and the points of use are connected to a recirculation loop that distributes hot water around the
building. The recirculation loop ensures that there is always hot water near the points of use even
though they may not be near the water heating equipment. The recirculation loop has to be kept hot
when hot water draws are needed, which can be most of the day in buildings like apartments. The heat
losses from a recirculation system can be substantial. Anecdotally, in systems with very efficient water
heating equipment, heat losses from the distribution system can account for half of the total energy use
of the entire water heating system.

The decision of whether to use an individual or central system is generally driven by the cost and/or
value of square footage in the building. As buildings get taller, the higher value of space tends to
incentivize the use of central systems with their lower total space requirements.

Individual Systems

Individual systems are used in both residential and commercial occupancies in mid-rise and high-rise
buildings. Individual systems are generally 50- to 120-gallon integrated heat pump water heaters,
where the heat pump and the water storage tank are integrated in a single piece of equipment. Split-
systems can also be used, and allow for larger storage tanks for larger loads.

In mid-rise buildings the 50- to 80-gallon tanks may be found in closets within the apartment, or in
closets off the central hallway. Individual tanks vented to the interior of an apartment should be
selected for their acoustic ratings—some brands have not invested in sound attenuation as much as
others, and 49 decibels (e.g. Rheem brand) is experienced as half as loud as 55 decibels (AO Smith,
Bradford White). Acoustic treatments can buffer the sound of louder products. When heat pump water
heaters are located in a water heater closet, access to sufficient air is a significant issue. Louvred doors
may not provide sufficient airflow into the closet, and ducting may be required. Venting water heater



closets to the hallway is an option to address concerns about noise, but could have an impact on the
space conditioning of the hallway.

Individual systems are frequently used in commercial buildings for individual lavatories or kitchenettes.
These are often smaller integrated units. Larger equipment is also used for commercial kitchens and
laundries and are therefore more likely to be split-systems.

One kind of individual system resembles a central system. In a clustered system, a larger piece of
equipment is used to serve multiple points of use, but without the use of a recirculation loop. Wait
times for hot water are minimized through minimizing the volume of water between the water heating
equipment and the furthest end use. This can be done through the use of a manifold connected to
narrow pipe (such as 3/8”) or a central supply line that has been reduced to the minimum size
necessary. This is most frequently seen in multifamily buildings where the hot water points of uses in
multiple units are clustered closely together.

Central Systems

Central systems are also used in both residential and commercial occupancies in mid-rise and high-rise
buildings. In central systems, the water heating equipment is located in a single central location or
distributed central locations. In larger buildings, it can make sense to break the building into multiple
water heating zones, but this is not unique to heat pump water heater systems.

Central systems are far more common than individual systems in buildings with larger, but distributed,
water heating loads, especially mid- and high-rise multifamily buildings and hotels. If the loads are
smaller and distributed — like bathrooms and kitchenettes in a large office building — multiple individual
water heating systems are typically used. Central systems also will sometimes utilize multiple larger
integrated heat pump water heaters ganged together, but this is less common than split systems in
central systems.

Figure 2: Central gas water heating system (left) and central heat pump water heating system (right).

The defining feature of most central systems is the recirculation loop. Hot water is pumped through the
recirculation loop to bring hot water closer to the points of use. The water in the recirculation loop
needs to be kept hot when hot water draws are expected. In effect, there are two hot water loads:
heating cold water for use in the building and maintaining the temperature in the recirculation loop. In
a gas boiler system, these two loads are typically served simultaneously by the boiler with only minimal



storage. The warm return water from the recirculation loop is simply routed back through the boiler to
be reheated.

However, the strategy of piping recirculation return back to the main hot water plant can create an issue
for some heat pump water heaters, most notably those that use CO2 refrigerant. These heat pump
water heaters are extremely efficient when heating water in a “single pass” from very cold to very hot,
but are not as effective at reheating warm water. Therefore, if warm water is recirculated to a single-
pass heat pump, the efficiency of the system can drop dramatically to near levels delivered by electric
resistance equipment. The recommended approach for addressing this issue with single-pass heat
pump water heaters is to separate the water heating and recirculation loop temperature maintenance
loads and serve them with separate equipment. With this strategy, a heat pump water heater that is
more effective at heating cold water can be selected to heat incoming cold water, while a heat pump
water heater that is more effective at heating warm water can be used to keep the recirculation loop
hot. Some practitioners have developed some highly effective and sophisticated strategies to maximize
the efficiency of the single-pass approach with separate recirculation. These approaches are more
complex, but maximizes efficiency.®

Some heat pump water heating equipment is more effective at re-heating warm water. These systems
use what is known “multi-pass” operation, in which water from the tank is brought through the heat
pump multiple times, each time adding 6-10 degrees of heat before being sent back to the storage tank.
Multi-pass HPWH systems can be connected directly to the recirculation loop like a traditional gas boiler
system, which simplifies design. This strategy can be used for many central heat pump water heating
systems on the market that use traditional refrigerants like R134a, including products from AO Smith,
Colmac, and Nyle, all of which can heat warm recirculation return water with less efficiency loss.

The large hot water storage tank used in central heat pump water heating systems can also pose a
design challenge. Gas systems typically use large-capacity gas boilers with smaller tanks — with an
overall smaller system footprint — to meet hot water demand. Designers will need to accommodate
these larger tanks, which could contain thousands of gallons of water in some buildings, in their designs,
ideally very early on. This will result in a change in the layout of the mechanical rooms in some buildings.
However, there are numerous examples of this approach on mid-and high-rise housing in the San
Francisco Bay Area. One potential source of additional space for these large HPWH storage tanks is the
area vacated by deleting solar thermal (and the associated large storage tanks) in favor of additional
solar PV (recommended for HPWH).

Access to air can also be an issue for large central systems. The heat pumps cannot be located in the
same kind of small rooms typically used for boilers without ducting or dedicated ventilation. The
ambient air in an enclosed room simply won’t have sufficient heat for the larger water heating loads.
Mechanical rooms can be vented to bring in outside air through louvers on the wall or an areaway to a
basement. The heat pumps themselves can be vented to the outside, and most split system units are
designed to accommodate this venting if needed. Heat pumps can even be ducted to the exhaust air of

6 In fact, most of the more challenging technical issues in central water heating systems in taller buildings are not
due to electric vs gas equipment at all, especially the issues with pressure that result from piping water vertically in
a tall building.
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the building and recover the waste heat and improve efficiency, or use the garage exhaust system as a
source of outside air.

Modeling and Code Compliance

Until recently there has been a modeling barrier in Title 24 for central heat pump water heating system
in mid-rise and high-rise buildings. In February of 2020, this problem was resolved with the release of
Title 24 functionality for high-rise central heat pump water heaters. The initial software functionality is
for a single product that has been extensively installed and field tested in California since 2017, made by
Sanden. For heat pump water heaters not yet field tested, the CEC has allowed central heat pump
water heater systems comply with Title 24 Prescriptively, even when code compliance for the rest of the
building is being demonstrated with the Performance path.” This makes it possible to demonstrate
compliance with products by other manufacturers (e.g. Colmac, Nyle) without waiting for field testing,
or seeking an extraordinary design approval which could add considerable time to the approval process.

Transforming the Market for Central Heat Pump Water Heating

Based on our research and conversations with practitioners at the Expert’s Roundtable, the technology
for individual water heaters is already widely available. Most of the barriers to the electrification of
individual water heaters can be solved with thoughtful design. Water heaters need to be located so that
they have access to sufficient heat for the load when they are located indoors. Where heat pumps are
located indoors, the issue of noise will need to be addressed, but this can be addressed with careful
selection of location. San José’s climate allows the heat pump to be located outside, which can solve
both issues. Alternately, the issues of noise and access to heat can be addressed with vented heat
pumps that allow heat pumps to be located in smaller and/or acoustically isolated spaces.

The biggest barrier to the electrification of central water heating systems in new construction is that the
gas equipment cannot just be replaced with a heat pump water heater. A central heat pump water
heater system has different design requirements that, while not especially complicated, are different
from the standard designs for gas systems that have prevailed for years. According to interviews with
some practitioners, the learning curve for central heat pump systems is much less than other high-
performance systems like chilled beams and ground source heat pumps.

The consensus of the Roundtable participants was that the technology for these systems is widely
available, even though finding it through distributers can occasionally be an issue. They identified the
primary barrier as the need for more practitioners with experience and expertise with these systems.
Right now, there are a small number of firms successfully designing these systems, so there is a need to
transfer the knowledge and lessons learned by those pioneers to the broader market. The Roundtable
participants suggested a handful of strategies that the City might employ to address this issue:

e Design workshops: The City could host professional development workshops where more
experienced practitioners can train their peers how to effectively design central heat pump
water heater systems. These workshops would preferably come with professional education
credits since practitioners already have a need for continuing education. There is also a robust
professional education infrastructure in the Bay Area to keep professionals informed of the

7 “Executive Director Determination Pursuant to Section 1501(c)8C for Central Heat Pump Water Heating System.”
efiling.energy.ca.gov/GetDocument.aspx?tn=231318&DocumentContentld=63067.
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regular code updates and the constantly changing market. The City could partner with other
South Bay jurisdictions that have passed electric reach codes to host trainings.

e Technical support from the City: The City could contract some of the more experienced
practitioners to assist and mentor project teams with less experience. In this way, the
experience of the small number of experienced practitioners is spread out more broadly.
Practitioners who are new to the design approaches would learn from more experienced
practitioners and would have greater success in their early projects.

o Guidance Documents: A technical guide on how to design central heat pump water heating
systems could be used by practitioners unfamiliar with the systems. There is a broader need for
this kind of guidance, so San José may be able to partner with other organizations in its creation.

o Equipment Manufacturers: Many manufacturers of equipment hold regular education and
training sessions at their distributors or in the offices of design engineers. Two such trainings
have been held in the Bay Area in the past year. The City could host similar training sessions
open to the profession.

e  Utility Continuing Education Programs: PG&E also provides education and training series, as
shown here: https://pge.docebosaas.com/learn.

Space Heating

Air conditioning and ventilation are already almost universally provided by electric equipment for
cooling, so the only real consideration for the electrification of HVAC loads is space heating. One
fundamental consideration for the electrification of buildings is that electric heat does not necessarily
mean electric resistance heat. Just as heat pump water heater can produce hot water far more
efficiently than resistance water heaters, heat pump space conditioners can produce warm air far more
efficiently than resistance heat systems. It can be difficult, if not impossible, to meet the energy
requirements in Title 24 with electric resistance equipment unless they are serving small loads. There
are some concerns about the performance of heat pumps in cold climates, but this is not a significant
concern in San José’s relatively mild climate.

The consensus of the Roundtable participants was that electric heating technologies mid- and high-rise
buildings are already widely used and generally understood. Some mid-rise buildings can use the same
technologies and equipment used in low-rise buildings. For example, some multifamily buildings use
split-system heat pumps where each unit has its own outdoor heat pump located on the roof. Many
buildings can also use Variable Refrigerant Flow (VRF) systems where multiple indoor units are
connected to a single outdoor heat pump. There are limits on how long the refrigerant line that
connects the indoor and outdoor units (these vary by equipment), so they are more common in mid-rise
buildings (although they can be used in high-rises with careful design). The through-the-wall packaged
heat pumps that are common in hotels can be used in taller buildings, and only become less common
when buildings start to use curtain wall systems.

As buildings get taller, they have fewer system options in general, not just in all-electric buildings.
Mixed-fuel high-rise buildings generally use a chiller and boiler to provide cooling and heating
respectively to equipment inside the building. Heat pumps and “reverse chillers” can be used in place of
boilers. Itis important to note that as buildings get taller, they become more and more dominated by
cooling loads and less by heating loads. This means that a tall building can be providing air conditioning
to the spaces even during the winter when people’s homes would be providing heat. As a result, as
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buildings get taller, the cooling equipment becomes more dominant and the heating equipment
becomes smaller. This makes it easier to electrify the heating equipment.

The equipment and expertise are already readily available to electrify HVAC equipment, so this does not
present a significant barrier to all-electric mid- and high-rise buildings.

Cooking

The issues for the electrification of cooking loads are very different for residential and commercial
kitchens. While cooking ranges and cooktops are the primary issue for residential cooking, commercial
kitchens have a much wider array of gas equipment that includes equipment like gas fryers. However,
electric equipment already exists for both residential and commercial kitchens. Large portions of the
U.S. do not use gas but rely primarily on electricity for their energy needs, yet they still cook food, so
equipment is not the primary issue for electrifying cooking loads. In commercial kitchens, there are
electric alternatives to all major appliances.

The technical feasibility issues for cooking have considerable overlap with market perception (discussed
later in this report), but there is a genuine technical difference between cooking on gas ranges and
traditional electric ranges. With gas ranges, the temperature can be changed more quickly and more
minutely than traditional electric stoves. Electric resistance coil and ceramic cooktops tend to have a
significant lag when changing temperatures and this has an impact on cooking. However, electric
induction ranges offer a solution to this issue. These use an electromagnet field to “induce” heat in
ferrous cooking vessels like pots and pans. They allow the temperature to be changed as quickly and
minutely as gas. Therefore, even for cooking ranges, adequate electric equipment alternatives exist.

Clothes drying

Electric clothes dryers are widely available at the residential scale. Comments made at the Roundtable
indicate that the market does not seem to have a preference for either gas or electric dryers. Larger
“commercial” electric dryers are also widely available. However, as commercial dryers approach the
very large sizes sometimes used in commercial laundries and hotels, electric models become less
common. All-electric buildings with very large laundry loads, such as hotels, may need to alter their
designs to accommodate different equipment layouts that utilize different dryer models. Heat pump
dryers can also be an effective alternative to gas dryers.

Other Gas Loads
Mid- and high-rise buildings can also have other, less common gas loads. These have their own
considerations and are addressed briefly below:

Gas Fireplaces: There are electric alternatives to indoor gas fireplaces. One technology utilizes LED
lighting to create a fairly convincing approximation of flames. It is worth noting that gas fireplaces were
introduced as an alternative to wood fireplaces, and they too were only an approximation of the wood
fires they replaced.

Gas barbeques: There are electric alternatives to free-standing gas barbeques. Additionally, while it is
less than ideal considering San José’s Climate Smart goals, most free-standing barbeques are fueled by
propane, which would not be impacted by a gas infrastructure prohibition.
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Swimming Pools: Swimming pools often use gas boilers or water heaters to maintain pool temperature.
Heat pump boilers are capable of filling this purpose. Additionally, many pools make use of solar
thermal systems that use solar energy to heat water, so it is possible to eliminate this gas load without
adding any electric load or equipment. The lower water temperatures needed for pools makes solar
thermal heating particularly well-suited to pool water heating.

Impact on Electrical Infrastructure

The increased electrical load that results from electrification can have an impact on the electrical
infrastructure that serves all-electric buildings. These considerations include the impact on electrical
service and transformer size and subsequently to the utility grid infrastructure and on back-up power
requirements. Impacts to the utility grid infrastructure are outside of the scope of this analysis and
should be evaluated by the utility or entity responsible for maintaining the grid infrastructure.

Electrical Service and Transformer Capacity

Utilizing electric equipment instead of gas equipment does add electric load to those buildings. In mid-
and high-rise buildings, this can have an impact on the electrical service size and/or the size of any
onsite transformers that might be needed for the building. However, there are several important
considerations that can mitigate the impact of electrification on the electrical capacity of the building:

e (California’s energy code is the most stringent state energy code in the U.S. California buildings
are considerably more efficient than buildings in other jurisdictions and the impact of
electrifying gas loads is therefore less than other jurisdictions with less efficient buildings.

e Mid- and high-rise buildings since taller buildings tend to be more dominated by cooling loads
than low-rise buildings. Therefore, when heating can be provided by the same equipment that
provides cooling, electrifying the heating load should not require any additional electrical
capacity.

e The heating capacity (the size of the equipment) required for heat pump water heater systems is
considerably less than their gas counterparts. According to stakeholders, the capacity of heat
pump systems can be one quarter to one third the capacity required by gas water heating
systems.

e Electrical service and transformer sizes are not very granular. There can be large steps between
one transformer and the next size larger transformer and one electrical service size and the next
size larger. As a result, some buildings have capacity to spare and some do not. According to
participants at the Roundtable, it is very possible that some buildings will not need any
additional capacity to accommodate the additional load, while others may trigger an increase in
transformer service size. As a result, the impact of electrification on electrical service
infrastructure costs are difficult to predict.

e Any costs that result from increases in electrical capacity would be mitigated by the savings from
not installing gas infrastructure to the site. In all of the buildings analyzed by the 2019
Nonresidential New Construction Reach Code Cost Effectiveness Study, all-electric versions cost
less to construct than their mixed-use counterparts.

o The biggest potential impact in the reach code on building electrical capacity is from the EVCI
requirements. These will be the same regardless of whether the building is all-electric or mixed
fuels.
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e The electrical code allows the required capacity to be reduced when load management
equipment is installed in the building. This equipment could be leveraged to reduce or avoid the
need for increased electrical infrastructure in buildings due to the electrification of loads or
addition of EVCI.

Back-up Power Supply

Although some buildings include back-up power for all or most loads, in most buildings back-up power is
only for emergencies and only serves essential systems. Few, if any, of the loads that would be
electrified in an all-electric building would be necessary during an emergency. Space heating, water
heating, cooking, and accessory loads like fireplaces and pools are generally not necessary in an
emergency. Therefore, electrification is not likely to have any impact on emergency back-up systems.
For buildings with full backup systems, electrification would increase the size of the system needed.
However, this impact can be mitigated. One of the biggest loads, water heating in multifamily buildings
and hotels, already essentially has an energy storage system built in. The larger storage tank required
by heat pump water heaters means that they will have a larger store of hot water to serve the building
in a power outage.

Economic Feasibility

The California Energy Codes and Standards Statewide Utility program is currently working on cost
effectiveness reports for the electrification of mid-rise and high-rise multifamily buildings. Both of these
reports are still under development, but the mid-rise report is nearing completion and preliminary
results are available. These preliminary findings show that all-electric mid-rise multifamily buildings can
be less costly to construct than their mixed-fuel counterparts.

Figure 3 shows the construction cost difference between a central gas system and two different HPWH
systems. The first system is a clustered HPWH system and the second is a central HPWH system with a
recirculation loop. For San Jose’s Climate Zone 4, the clustered system is less costly to construct than
the central gas boiler, but the central system is more costly to construct than the central gas boiler. The
market for central HPWH systems is still nascent, costs are expected come down as market adoption
increases, manufacturers and installers achieve economies of scale, and innovation brings new
technology to market. In the meantime, the clustered approach provides a cost-competitive pathway for
electric water heating in mid-rise new construction.

Figure 4 shows the cost effectiveness of the clustered HPWH system. A benefit to cost ratio greater
than one implies cost effectiveness is positive, a number less than one is not considered cost effective.
In order to show cost differences for all-electric mid-rise buildings, two different benefit to cost ratios
are used: time dependent valuation (TDV) and utility bill impacts (on-bill). The main difference between
these two is that TDV considers the cost of electricity and natural gas during different times of the day
and year whereas on-bill method applies IOU rates to estimated annual electricity and natural gas
consumption. When considered on an on-bill basis, the clustered HPWH system has higher annual utility
costs than the gas system. On a lifecycle basis, the increased annual utility costs outweigh the first cost
savings. However, these projections do not take into account two key factors: 1) State incentives that
are being developed under SB1477 and SGIP programs; 2) natural gas rates are expected to increase
faster than electric rates as gas output declines due to several factors. These two factors would improve
the cost effectiveness of central HPWH systems.
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On a TDV (Time Dependent Valuation) basis, the clustered HPWH system has lower annual costs and
lower lifecycle costs. TDV takes into account the long-term projected costs of providing power during
peak periods, and therefore values savings during those peak periods more.

_ Central Gas | Clustered HPWH | Central HPWH
Boiler DHW DHW & PV

Total Cost Pe 0|Ier $106,105 $3,962 $14,224
Number of
Re o[s] 1 32 15
$106,105 $126,778 $213,364
-‘-"A
| Year of Replacemient / /| 15 15 15
Reduction inCest— /| 0% 15% 15%
ReplacementCost / / $68,105 $69,168 $116,408
VA
20% Solar Thermal (npv $73,735
35% Solar Thermal (npv $109,705
PV Requirement (npv $27,855
]
TOTAL - CZ21-9 $247,944 $195,946 $557,627
TOTAL - CZ10-16 $283,914 $195,946 $357,627
Inc Cost - CZ1-9 ($51,9¢3) $109,682
Inc Cost - CZ10-16 ($87,558) $73,712
Figure 3: Costs for Gas versus Electric Water Heating Equipment
WITHOUT PV | WITH 1kW-DC PER APARTMENT
Elec Gas Total Gas | Total NPV NPV TDV | Incremental TDV B/C On-Bill | Comp. NPV Incremental TDV
Utility | Utility | (therms) | Electric | Utility Savings Cost Ratio B/C Margin TDV Cost B/C
(kwh) Cost Ratio Savings Ratio
Savings
czo1 PGE PGE 9s.c 649 | -51,487  -5291 5443 152 030 -7.2% | $4,637 52,722 | 1.70
Cz02 PGE PGE 97.9 758 5838 5266 $122 >1 015 0.1% | $6,184 $3,044 | 2.03
czo3 PGE PGE 4.3 -606 -5940 $35 -$443 >1 0.47 -0.2% | $5,894 §2,722 | 2.17
Czoa PGE PGE 99.8 -€86 -$ezq 5168 $122 >1 013 1.6% $6,323 $3,044 | 2.08

Figure 4: Cost Effectiveness of mid-rise all-electric buildings

Market Feasibility

The market for all-electric new construction in the Bay Area is still at an early stage, and while it is
already at cost-parity or lower than mixed fuel construction in most cases, it is reasonable to expect that
all-electric new construction has significant cost reduction potential as equipment becomes more
common and the workforce more familiar and more competitive on all-electric new construction.
Market acceptance is not a technical feasibility issue, but it is an important consideration. Consumer
perception and preferences can create a non-technical barrier to electrification that the City can help to
address. According to participants at the Roundtable, the market is generally open to electric
equipment and the only major market preference that could pose a barrier is the elimination of natural
gas cooking.
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Residential Cooking

In residential cooking, the primary barrier is a market preference for gas cooking by some consumers,
and developer perception of market preferences. Gas cooking is seen as an amenity, and sometimes an
essential amenity in higher-end projects. While using natural gas for cooking is more prevalent in the
Northeast and West, electricity is still the most common fuel source for cooking in the U.S., particularly
in the South. According to a survey conducted by the U.S. Energy Information Administration, 75% of
households in the South reported having a cooking appliance that uses electricity®. Furthermore, there
are recent studies indicating that customer perception may change with increased exposure to induction
cooking. A recent customer research study conducted by the Sacramento Municipal Utility District
(SMUD) found that 79% of customers had a negative impression of induction cooking prior to trying it,
but a 91% positive impression afterwards. Additionally, many people believe that “gourmet” stoves are
gas models, but Consumer Reports rate induction cooktops far ahead of gas in terms of performance.

2018 — 10 Top Rated Cooktops

sere Cookioo Consumer
100  Induction - Samsung 52,000 R t
100 Induction - Dacor 53,100 I
99  Induction - GE 51,800 epo S

949 Induction = GE 51,440

99 Induction = GE 52,600

a9 Induction — Kenmore 51,600
99  Induction — Bosch 51,700

97  Induction — Kenmore 51,200
a7 Induction = Frigidaire 5700
0.97 Induction = Frigidaire $820

A 00 VAN B b e

. 94 top rated Electric cooktop $900
. 94 toprated Electric cooktop 51,400
.. B9 top rated Gas cooktop 51,350

Residential gas cooking actually comes at a considerable cost in mid- and high-rise multifamily projects.
The gas infrastructure required for gas cooking is substantial. Gas cooking also creates the need for
more indoor ventilation, which increases the size and cost of the ventilation system. Because of these
challenges, many mid- and high-rise residential projects already use electric cooking. Gas cooking is also
very inefficient, with only about 30% of the energy consumed making it into the food, while electric
cooking equipment can approach 90% efficiency.® Perhaps most significantly, gas cooking has a
tremendous impact on indoor air quality. Gas cooking can release levels of pollutants that, if they were
measured outside, would violate the Clean Air Act.° As a result, households with gas cooking have
nearly three times that rate of treatment for asthma.!

8 Woodward, M., & McNary, B. (2018, November 19). U.S. Energy Information Administration - EIA - Independent
Statistics and Analysis. Retrieved from https://www.eia.gov/todayinenergy/detail.php?id=37552

% Frontier Energy. “Residential Cooktop Performance and Energy Comparison Study.” Prepared for Sacramento
Municipal Utility District, July 2019.

10 Gillis, J. and Nilles, B. (2019). “Your Gas Stove Is Bad for You and the Planet” The New York Times.
www.nytimes.com/2019/05/01/opinion/climate-change-gas-electricity.html

11 Jarvis et al. (1996) “Evaluation of asthma prescription measures and health system performance based on
emergency department utilization.” https://www.ncbi.nlm.nih.gov/pubmed/8618483
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Participants of the Roundtable suggested outreach programs to address these issues. San José already
has an induction check-out program where residents can check out an induction countertop unit to give
it a try and has hosted induction cooking workshops. The participants suggested going beyond that
program with a public service style outreach program highlighting the indoor air quality issues of gas
cooking in order to counteract any market preference for gas cooking.

Commercial Cooking

Restaurants are a common occupancy on the ground floor of mid-rise and high-rise buildings and can be
found in upper floors as well. Like residential cooking, the electric equipment for commercial kitchens is
available. National food restaurants, for example, have both gas and electric options for their
restaurants depending on what utilities are available. However, in many commercial kitchens, the use of
gas is more than just a market preference. Commercial cooking is a production process and comprises
part of the business model of restaurants. Professional chefs are often trained on gas equipment and
the cooking processes in kitchens have often been built around the specifics of gas equipment.
Therefore, electrification requires a change to production and business practices, not just market
perception.

However, induction cooking is making inroads in commercial kitchens.!? Since it only heats the pots and
pans, induction cooking is safer than gas or electric resistance cooking. There is less chance of a fire, and
less risk of burns from cooking staff. Induction ranges also put less heat into the kitchen, making them
more comfortable and more likely to meet the new OSHA indoor occupational heat standards while also
reducing cooling loads in kitchens. Many of the commercial kitchens in Silicon Valley tech office
buildings are all-electric, and some global tech firms are now working to transition all of their kitchens
from gas to electric.

Market Feasibility Summary

All-electric equipment exists and is readily available for both residential and commercial kitchens, so
there really is not a technical barrier. The main barrier is a market preference for gas cooking. A
campaign based on the negative indoor air quality impact of gas cooking may be the best approach to
address this barrier in the residential market. For commercial kitchens, Roundtable participants
suggested high-profile all-electric kitchen pilots to help show professionals that induction cooking is not
just a viable option to gas cooking but is preferable in many ways.

Summary of Findings

All-electric mid-rise and high-rise buildings are possible in the San Jose market today. While there are
obstacles to the universal adoption of all-electric buildings in San Jose, they are feasible:

e Electric equipment that can replace gas equipment is generally available. There may be some
challenges with local distributers having ready access or stocking some electric equipment, but
that will decrease as more and more all-electric buildings are built in San José.

e The load that poses the greatest difficulty for electrification is central water heating systems in
multifamily buildings and hotels. The equipment is available, and the design approaches are

12 Kostuch Media Ltd. (2017). Why Induction Cooking is the Hottest Trend to Hit Restaurant Kitchens. Food Service
and Hospitality. www.foodserviceandhospitality.com/why-induction-cooking-is-the-hottest-trend-to-hit-
restaurant-kitchens/
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well established. The issue with these systems that there is a need for more practitioners who
have the experience and expertise to effectively design these systems. The Roundtable
participants identified a handful of possible solutions to this issue including training workshops,
technical resources, and technical assistance.

The other load that presents barriers to electrification is cooking, especially in restaurant
settings. For residential cooking, there is a perceived market preference for gas cooking. For
commercial cooking, restaurant staff in California have frequently been trained on gas
equipment and cooking processes have been developed around gas equipment. However, there
are some restaurants in California already using all-electric kitchens. Addressing both of these
issues may require public outreach and pilot programs that demonstrate the advantages of all-
electric cooking over gas cooking and help overcome the business practice hurdle.

There is the possibility that electrification of mid- and high-rise buildings could have an impact
on the electrical infrastructure needed both on-site (service size and onsite transformers) and
the grid. This impact can be unpredictable from building to building and can be mitigated
through the use of load management equipment.

A corollary benefit is the elimination of the gas service and the additional service request and
time that several workshop participants mentioned a gas service often entails.
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Appendix A: Building Electrification Experts’ Roundtable Participants

N - . # of
Part t t t t
articipating Organization Organization type attendees

Alameda Municipal Power Utility 1

Association for Energy Affordability Engineering
Real Estate Devel tand

Bayview Development Group cal Estate Development an 1
Investment Group

BCCI Construction Developer/ Contractor 1

Charities Housing Affordab.le Housing Development 1
Nonprofit

City of San Jose Municipality 12

Delivery Associates Other

EDesignC Inc. Engineering

EHDD Architect 1

Fairfield Residential Property Management Services 1

First Community Housing Affordab.Ie Housing Development 1
Nonprofit

Gensler Architecture Firm 1

Guttmann & Blavoet Engineering 1

Hawley Peterson Snyder Architecture Firm 1

HDS Construction Corp Other 1

IBEW 332 Union 1

Integral Group E!ectrical and Mechanical Engineering 1
Firm

Joint Venture Silicon Valley Environmental Non-Profit (General) 1

KTGY Architecture and Planning Architecture Firm

Menlo Spark Other 1

MidPen Housing Affordab.Ie Housing Development 3
Nonprofit

Natural Resources Defense Council Environmental Non-Profit (General) 4

New Buildings Institute

Technical Expert

Norman S. Wright Mechanical

Manufacturer (HVAC)

NRG Engineering

Engineering
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Panasonic Manufacturer (heat pump AC units) 1
Santa Clara County Housing Authority Other 1
Silicon Valley Clean Energy Community Choice Energy 1
Smith Group Design Firm 2
South Main Plaza LLC Other 1
Stanford University Educational Institution 1
SummerHill Apartment Communities Other 1
Tommy Siu and Associates Other 1
Urban Catalyst Fund Other 1
Western Allied Mechanical Inc Manufacturer 1
Total 53
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ATTACHMENT B: All-Electric Building Ordinances by Jurisdiction

Systems Building Types Covered
Jurisdiction | Whole Water and Low Rise | High Rise Life Municipal Exemptions Notes
Building Space Heating Residential | Residential Hotel | Retail [Office| Restaurant|Sciences it
Only (Labs)
Alameda X X Gas ban
Berkeley X X X X X X X X X Gas ban
Low-rise residential cooktops and fireplaces; for-profit
cooking appliances (e.g. restaurants, commercial kitchens,
Brisbane X X X X X X X X etc.)
ADUs, nonresidential kitchens, factories, hospitals/ All exempted uses, except hospitals/
emergency centers, other research/development, and emergency centers, must provide electric-
Cupertino X X X X X X X X essential facilities readiness
Hayward X X X ADU s up to 400 sqft Gas ban
Essential services (includes hospitals/ emergency center), [All exempted uses, except hospitals/
technical processes, residential and nonresidential emergency centers, must provide electric-
Healdsburg X X X X X X X X cooktops, fireplaces and pools/spas readiness
Los Gatos X X
Hospitals/ emer'gency centers, 1te.51d§nt1al appliances otl'ler ATl gt s, s st
than water heating, space conditioning, and clothes drying . .
emergency centers, must provide electric-
systems (e.g. pool, stoves and fireplaces), lab space .
Menlo Park X X X X X X X X X X heating, and nonresidential cooking appliances readiness
Morgan Hill X X X X X X X X X Gas ban
Mountain Hospitals/ emergency centers and for-profit cooking
View X X X X X X X X appliances
Palo Alto X X X
Hospital/ emergency centers, residential stoves, and All exempted uses, except hospltals/ .
. fireplaces, and for-profit cooking appliances emergency centers, must provide electric-
Richmond X X X X X X X X X ? readiness
San Francisco X X Gas ban
San José X X X Gas ban
Hospitals/ emergency centers, lab space heating, for-profit All exempted uses, except hospltals/ .
San Mateo . . emergency centers, must provide electric-
County X X X X X X X X X cooking appliances may apply readiness
Santa Rosa X X
‘Windsor X X
Carlsbad X X Space heating Gas ban for water heating only
Campbell X X
Los Altos Hills X X X
Hospitals/ emergency centers, residential stoves and All exempted uses, except hospltals/ .
A fireplaces, ADUs, and for-profit cooking appliances emergency centers, must provide electric-
Pacifica X X X X X X X ? ? readiness
Saratoga X X X Residential cooktops, fireplaces, and clothes dryers 1{:1; (;);:;pted uses must provide electric-




Attachment C: Summary of Building Electrification Experts’ Roundtable Discussion

Software Modeling for HPHW and Others

Problem/Challenges

CHALLENGE 1: Prescriptive option (no credit but no penalty)
CHALLENGE 2: Exceptional modeling process for the City— CEC takes too long (6-12

months)

o Limited controls input (commercial side)

o High rise: 15% penalty

o Systems not credited for full performance (i.e. variable capacity heat pumps)

o Central plants issue: recirculating control modeling

o Thermal storage hot water: not able to model yet

o There is a lag; modeling still assumes gas is required. Certain types of systems not
supported in modeling

o Energy Plus + Seeback cannot run the modeling now for large scale heat pumps

o Stop gap solutions in the near time, more long-term solutions in 3-9 months

o Issues between using design tool to “pass” versus designing to save energy

o Credit for load management (not offered/available)

o Little credits for new technology; slow adoption of new technologies

o Existing software developers may not have the needed resources for modeling, need
more bandwidth

o VREF needs interim solution for modeling

o Generally, more opensource working on software solutions

Solutions

O

SOLUTION 1: Funding for calculations tools (C1)
SOLUTION 2: System that supports innovation AND more quickly (C2)

IOU or other staff assist with review; other projects use previously submitted
calculations; calculator/spreadsheet for projects to use; city advocates push for
change; increased flexibility with credits

Compliance credit for HPWH w/controls for time of use

CEC addressing mid-rise baseline modeling (address TDV penalty); February 2020




Market Readiness: What is needed to transition to the market (workforce,
demand, product)

Problem/Challenges

CHALLENGE: 1) Lack of awareness or misconception of electric appliances (C1)
Cooking:
Misconception: people w/health challenges, elderly will be worse off, won’t have heat
Need for fireplace, BBQ
Not understanding cost differences between e.g., electrical & propane BBQ
Cultural - | need to cook on gas; Limitations - | can’t cook w/ a wok on electric coils
Induction is more expensive
Perception - gas is seen as a premium that rental owners can charge more for
Adoption has been easier in affordable housing developments for that reason (even
though it's way cheaper to not build the whole trench / gas infrastructure)

o Are amenities listed by what’'s most appealing, e.g., EV charging, gas/induction stove
CHALLENGE: 2) Limited # of designers/professionals for central HPWH (C2)
Capacity / workforce:

o Workforce, trades

o Everyone is maxed out on work right now — market is hot, may be hard to find
people to do this work
o Getting rid of gas piping, gets rid of industry, whole job — but usually it's
plumbers (so not exactly whole industry)
o Plumbers could install electrical water heaters but when something goes wrong, it's
electricians who need to fix it

O O 0O O O O O

Solutions

SOLUTION 1) Increase and improve public perception of electric appliances (C1)

o Demonstration house w/electric appliances
o Chef tour w/induction stoves & cooking, famous chef (e.g., Thomas Keller,
French Laundry) open a restaurant in San José
o Campaign on (public) health & safety
o Fire dept, insurers — reduce costs, requirements
o Promote induction —
o Example - CFLs were expensive at first... now LEDs etc. are cheap
o Consumer Reports - top 10 burners are all induction
o Best gas more expensive than those top 10 — starting to get cost-competitive

o Cooking experience largely the same
o New study: induction much more efficient than gas, not more efficient than
other electric stoves
o Induction speed comparable to or faster than gas
o Provide incentives to purchase induction stoves (like EVs)
Buy in bulk, e.g., for whole building, or even across buildings
o Targeted incentives for fuel switching, help people transition off, cut the line

o




o First stop building new gas

o Then map out where you can pull the gas in from, geographically

o Overlay that with income, so low-income folks are helped first, not stranded
o Marketing electrified buildings generally - Health: gas

o Air quality — kids, women (study recently) — asthma, etc., impacts

SOLUTION 2) Knowledge sharing and streamlining needed, e.g., design guide for heat
pump water heater (C2)




Electrical Capacity: Transformer Upgrades & Sizing for EVCI Requirements

Problem/Challenges

CHALLENGE 1) Load Management (C1)
o There are big load spikes in the evening when everyone gets home - increases
needed capacity (especially in residential areas)
o Load controllers right now are all local, not networked - doesn’t prevent spikes
at a district level. Some let load go up to the max service rating
Lack of demand response
Demand response tech is not being utilized by utilities, even though energy
code requires it to be put in
o People don't always use available load management tools - new cars come
with charging timers, but a Peninsula Clean Energy study showed that only half
of the people use them
o People may not want demand response controlled by utilities
o EV charging increases needed capacity
o Adding only 8-9 EV spaces to a project leads to electrical engineers saying that
an additional transformer is needed
o An EV charger doubles the load of a single-family home (Title 24 2019 already
requires EV Ready for single family homes)
o Project may require increased transformer size
o Load management issues will become greater as EV charging loads increase
CHALLENGE 2) No consensus on the basics (i.e. how do loads increase? how much
capacity is needed? what do you need to design to?) (C2)
o Electrical engineers only suggest increasing transformer number/size - don’t consider
load-management tech as an alternative solution
PGA&E installation lead time - backlog of requests for installing electrical infrastructure
Capacity - more people are needed at all levels (design, engineers, building, installers,
inspectors ...) - this is particularly a challenge because of low, local unemployment
o Site constraints & age of existing infrastructure can be limiting
o Induction cooktops increase needed capacity, because they have a higher maximum
load than electrical resistance cooktops (only marginally higher, and load is for shorter
duration, but still affects calculations)
o Transformers require deposits - if transformers are not used up to 50-75% of their
capacity, the deposit may be wasted
o Standard software won’t model all-electric high-rises unless you go prescriptive

Solutions (Electrical Capacity)

Solution 1) New technology could reduce peak loads (C1)
o Battery storage (plus solar?) - expensive though - and solar may offset EV loads in
single family homes, but likely not in multifamily




o EVs as batteries - may be only feasible for emergencies? More complex in multifamily
housing
o Software controllers that would space out when cars start charging, or reduce charge
speeds if loads are high
o Peninsula Clean Energy is piloting tech for homes which allows customers to control
charging from home
o Community Energy Utilities may be able to take the lead on using demand response
tech
o Time of use management/smart homes - could categorize different uses into “buckets”
depending on whether they can be interrupted/shifted around in order to automate load
management
o New pricing structures that encourage people to use electricity at non-peak times
o Alameda Muni Power piloting peak rates for EV charging
o Dynamic pricing
Solution: 2) Education for electrical engineers and other stakeholders (C2)
o Technical roundtables, for example
Other Solutions
o Cost sharing/incentives to have CCAs or cities help cover the costs of electrical
infrastructure needed in new developments
o More public power/CCA control
o Carbon tax could help fund EV infrastructure
o Increased energy efficiency can partly offset increased load from EVs
o E.g., passive houses/houses with a tight envelope - but they’re expensive, and
continuous insulation systems for exteriors (without thermal breaks) aren’t yet
sufficiently developed




Heat Pump Water Heaters & Multi-family Buildings or Mixed-Use Buildings

Problem/Challenges

CHALLENGE: 1) Lack of familiarity/market awareness with electric HPWH
o Sizing is a concern
o No set guidelines for sizing to meet electrical requirements and demand
o Multi-family buildings have 24-hour demand; one heat pump can’t maintain
load, needs more space in high-rise
o Combining trades of plumbing v/s HVAC
o Uncertainty with what kind of training/licensing is required (i.e. Do plumbers
need to get a HVAC contractor license or additional training? License to handle
refrigerants such as freon? Which trade is responsible for maintenance of
electric appliances?)
o In affordable housing, most maintenance doesn’t get done; can worsen issue
o Standard HPWH not as efficient as mini-split
o Electrical room requirements and sizing
o Space constraints with larger loads; clash between EV and HPWH loads;
developers complain about compressors failing
o Cost of equipment and infrastructure can be an issue

Solutions

Solution: 1) Increase market familiarity with HPWH (C1)
o PGA&E offers monthly training opportunities for trades, need better advertising
o Demand for training will increase as they appear in bid documents
Solution: 2) Design guidance and sizing resources (C1)
o Ecotope is a leader in sizing and has resources available
o Sizing and technology best practices:
o Size storage to meet peak demand; size heat pump to recharge storage for
load shifting
o Multi-pass technology is preferred (even though slightly less efficient than
single-pass). Single pass is complicated; doesn’t have recirculation and needs
more equipment for separate recirculation
o Design for all-electric from the beginning; design for air supply (which can add
significant loads), don’t put HPWH in mission-critical room
o Load increase made shift to next load in transformer
o Decentralized approach - Each apartment can have their own HPWH
o No need for recirculation; savings from no central hot water distribution; no
sub-meter needed for hot water, cold water is sufficient; footprint of HPWH per
apartment or family unit makes sense (not necessarily for studio); heat from
fridge balances cool from HPWH; not loud
o Mini-split preferred in wooden structures but not in concrete parking




Affordable Housing and Electrification

Problems/Challenges

Challenge: 1) Funding requirements and hurdles
o Bay Area - there are funding challenges b/c tax credit funding caps are based on
general CA construction costs and Bay Area costs are a lot higher. Also, lag time /w
updating tax credit cost and rapidly increasing construction costs.
o Tax Credit Allocation Committee - no points for electrification
Affordable housing funding has many requirements
Short design timeframe required; makes going all electric very difficult as contractors &
designers need more time to design all electric (learning curve)
o Hard to utilize grant money w/ tax credit program b/c it can count as income
Challenge: 2) Cost/Ease of maintenance and Commissioning
o High turnover rates in maintenance staff on site. Lack of knowledge about new
equipment. Do not want to rely on service contractor; need on-site maintenance staff
Other Challenges
o Subject to prevailing wages
o Few subcontractors are available because of 6-month period to build
o PSPS shutoff- there is skepticism around all-electric
o Added load from EV requirements during peak use (i.e. Will there be winter shut offs
due to overload? Happens in Europe regularly)
o Limited subcontractors who can work on affordable housing projects
o Added space from heat pump water heaters increases cost

Solutions

Solution: 1) Public policy changes (C1)
o TCAC funding requirements and structure need to change to suit process of affordable
housing creation.
Solution 2: Technical Assistance (C1)
o Assistance from the City of San José. Can help speed up design timeframe if
designers and contractors have more training and assistance
Other Solutions
o Put one heat pump water heater on each floor, or centralized unit in parking structure
area to avoid challenges with limited space and size of the heaters.
o Go all electric from the start! Lowers cost overall (ex: 5 big UC buildings are all electric,
and were successful because of the foresight)
o Make all-electric is the new normal. Frame all-electric projects as a good opportunity
for contractors and designers to learn new skills for rapidly changing market.
o Examine bids holistically. All-electric should not be more expensive. Better bid process
means more feasible projects.




RD:CDW:CER
4/7/2020

ATTACHMENT D
ORDINANCE NO.

AN ORDINANCE OF THE CITY OF SAN JOSE
AMENDING SECTION 24.12.300 OF CHAPTER 24.12 OF
TITLE 24 (TECHNICAL CODES) OF THE SAN JOSE
MUNICIPAL CODE RELATED TO THE REACH CODE
REQUIREMENTS FOR MIXED FUEL BUILDINGS TO
MAKE CLERICAL EDITS

WHEREAS, pursuant to Sections 17922, 17958, 17958.5 and 17958.7 of the California
Health and Safety Code, the City may adopt the provisions of the Green Building
Standards Code and Building Efficiency Energy Standards with certain amendments to
those provisions which are reasonably necessary to protect the health, welfare and
safety of the citizens of San José because of local climatic, geological and
topographical conditions; and

WHEREAS, on October 1, 2020, the City Council made specific findings related to the
local geological, topographical and climatic conditions relating to the amendments to
the California Codes for which such findings are required;

WHEREAS, the City Council hereby determines that the findings remain accurate and
hereby adopts, affirms, and incorporates them by reference as if set forth in full;

WHEREAS, on October 1, 2020, the City Council made the additional findings with
respect to cost effectiveness of any amendments to the California Codes for which such
findings are required,;

WHEREAS, the City Council hereby determines that the findings remain accurate and
hereby adopts, affirms, and incorporates them by reference as if set forth in full;

WHEREAS, this Ordinance was found to be categorically exempt from environmental
review, per the provisions of the California Environmental Quality Act (CEQA) of 1970,
as amended, 14 California Code of Regulations Section 15308, and Title 21 of the San
José Municipal Code, under File Number PP19-067; and

WHEREAS, the City Council of the City of San José is the decision-making body for this
Ordinance; and

WHEREAS, this Council has reviewed, considered, and approves the Statement of
Exemption determination under CEQA prior to taking any approval actions on this
Ordinance;
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NOW THEREFORE, BE IT ORDAINED BY THE COUNCIL OF THE CITY OF SAN
JOSE:

Section 24.12.300 of Chapter 24.12 of Title 24 of the San José Municipal Code is
hereby amended to read as follows:

24.12.300 Additional Requirements for Mixed—Fuel Buildings (Amending Energy
Standards, Subch. 4, to add §130.6)

Energy Standards, Subchapter 4 is amended to add Section 130.6 to be numbered,
entitled, and to read as follows:

130.6 Additional Requirements for Mixed Fuel Buildings: Mixed Fuel Buildings
shall also include the following additional components:

A. Water Heaters

i. A dedicated 240-volt electrical receptacle with a minimum capacity of
30 amps that is connected to the electrical panel with conductors of
adequate capacity, within 3 feet from the water heater and accessible
to the water heater with no obstructions.

ii. Both ends of the unused conductor shall be labeled with the
words “For Future Heat Pump Water Heater” and be electrically
isolated.

iii. A condensate drain that is no more than 2 inches higher than the base
of the installed water heater and allows natural draining without pump
assistance.

iv. Located in an area with a minimum of 700 cubic feet of volume, or a
ducting plan for eight-inch supply and exhaust ducts to the exterior or a
space with 700 cubic feet of volume.

Exception: The space and ventilation requirements may be reduced to
conform with the manufacturer’'s recommendations for a specific heat

pump hot water heater that meets the requirements of Sections 110.0,
110.1 and 110.3.

B. Clothes Drying

i. A dedicated 240-volt electrical receptacle with a minimum capacity of
30 amps that is connected to the electrical panel with conductors of
adequate capacity, within 3 feet of the appliance and accessible with
no obstructions.

ii. Both ends of the unused conductor shall be labeled with the
words “For Future Electric Clothes Drying” and be electrically isolated.
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C.

Cooktop or Range A dedicated 240-volt electrical receptacle with a
minimum capacity of 50 amps that is connected to the electrical panel with
conductors of adequate capacity, within 3 feet of the appliance and
accessible with no obstructions.

i. Both ends of the unused conductor shall be labeled with the
words “For Future Electric Range” and be electrically isolated.

EXCEPTION to A, B, and C: If gas or propane plumbing is not installed
for the specified end uses.

Other Gas Equipment.

i. For equipment that is specified or connected to natural gas or propane
plumbing, the building shall include designated raceways and reserved
capacity on the main electrical panel and subpanels, if applicable,
sufficient to power electric equipment that provides the equivalent
function as the intended function of the gas equipment; or,

ii. If gas plumbing exists but no gas equipment is specified or connected,
the building shall include designated raceways and reserved capacity
on the main electrical panel and subpanels, if applicable, sufficient to
provide equivalent power at a maximum gas flow rate under normal
gas service pressure. Plans shall include calculations for delivered
gas power and equivalent electrical power, conductors, raceway sizes
and panel capacities.

Exception to D. If the applicant demonstrates that there is no viable
electrical equipment that can perform the intended function of the gas
equipment.

All newly installed raceways between the main electrical panel and any
subpanels, and the point at which the conductors serving the building
connect to the common conductors of the utility distribution system shall
be sized for conductors adequate to serve all of the building’s electrical
requirements, including PV as specified Section 140.0(b)1 and future
electric loads as specified in Section 140.0(b)2.

If the building includes an electrical transformer(s) feeding the main panel
or any subpanels, the transformer(s) shall be located in a space large
enough to accommodate a transformer(s) with a rated capacity sufficient
to serve all of the building’s electrical requirements, including PV as
specified in Section 140.0(b)1 and future electric loads as specified in
Section 140.0(b)2.

SECTION 15. Chapter 24.12 of Title 24 of the San José Municipal Code is hereby

amended by adding a Part to be numbered, entitled, and to read as follows:
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A photovoltaic (PV) system(s) meeting the minimum qualification requirements as specified in Joint Appendix JA11 is installed on all available areas of 80 contiguous square feet or more with effective annual solar access. Effective annual solar access shall be 70 percent or greater of the output of an unshaded PV array on an annual basis, wherein shade is due to existing permanent natural or manmade barriers external to the dwelling, including but not limited to trees, hills, and adjacent structures; and
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Part 4
Nonresidential, High-Rise Residential, and Hotel/Motel Occupancies —
Performance and Prescriptive Compliance Approaches for Achieving Energy
Efficiency (Energy Standards, Subch. 5)

24.12.400 Performance and Prescriptive Compliance Approaches (Enerqy
Standards, Subch. 5, §140.0)

Energy Standards, Subchapter 5, Section 140.0 is amended to read as follows:

(a) The requirements of Sections 100.0 through 110.12 applicable to the building
project (mandatory measures for all buildings).

(b) The requirements of Sections 120.0 through 130.6 (mandatory measures for
nonresidential and high-rise residential and hotel/motel buildings).

(c) Either the performance compliance approach (energy budgets) specified in
Section 1401 or the prescriptive compliance approach specified in Section 140.2
for the Climate Zone in which the building will be located. Climate zones are
shown in FIGURE 100.1-A.

NOTE to Section 140.0(c): The Commission periodically updates, publishes and
makes available to interested persons and local enforcement agencies precise
descriptions of the Climate Zones, which is available by zip code boundaries
depicted in the Reference Joint Appendices along with a list of the communities
in each zone.

NOTE to Section 140.0: The requirements of Sections 140.1 through 140.9 apply to
newly constructed buildings. Section 141.0 specifies which requirements of Section
140.1 through 140.9 also apply to additions or alterations to existing buildings.

24.12.410 Performance Approach: Enerqy Budgets (Energy Standards, Subch. 5
§140.1)

Energy Standards, Subchapter 5, Section 140.1 is amended to read as follows:

A newly constructed All-Electric Building complies with the performance approach if the
energy budget calculated for the Proposed Design Building under Subsection (b) is no
greater than the energy budget calculated for the Standard Design Building under
Subsection (a).

A newly constructed Mixed-Fuel Building complies with the performance approach if the
compliance margin exceeds the value in Table 140.1-A below. The compliance margin
shall be calculated by subtracting the energy budget calculated for the Proposed Design
Building under Subsection (b) from the energy budget calculated for the Standard
Design Building under Subsection (a) and dividing the result by the energy budget
calculated for the Standard Design Building under Subsection (a).
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Table 140.1-A Mixed Fuel Building Compliance Margins

Occupancy Type Compliance Margins
Office Building 14%
Retail Store 14%
Hotel/motel and High-rise residential 6%
Industrial/Manufacturing 0%
All other Nonresidential occupancies 6%

(a) Energy Budget for the Standard Design Building. The energy budget for the
Standard Design Building is determined by applying the mandatory and
prescriptive requirements to the Proposed Design Building. The energy budget is
the sum of the TDV energy for space-conditioning, indoor lighting, mechanical
ventilation, service water heating, and covered process loads.

(b) Energy Budget for the Proposed Design Building. The energy budget for a
Proposed Design Building is determined by calculating the TDV energy for the
Proposed Design Building. The energy budget is the sum of the TDV energy for
space-conditioning, indoor lighting, mechanical ventilation and service water
heating and covered process loads.

(c) Calculation of Energy Budget. The TDV energy for both the Standard Design
Building and the Proposed Design Building shall be computed by Compliance
Software certified for this use by the Commission. The processes for Compliance
Software approval by the Commission are documented in the ACM Approval
Manual.

EXCEPTION 1 to Section 140.1. For newly constructed buildings, if the Certificate of
Compliance is prepared and signed by a Certified Energy Analyst and the energy
budget for the Proposed Design is no greater than the Standard Design Building, the
required compliance margin is reduced by 1%.

24.12.420 Prescriptive Approach (Energy Standards, Subch. 5, §140.2)

Energy Standards, Subchapter 5, Section 140.2 is amended to read as follows:

To comply using the prescriptive approach, a building shall be designed with and shall
have constructed and installed systems and components meeting the applicable
requirements of Sections 140.3 through 140.9 and the following requirements as
applicable:

(a) Hotels and Motels

1. Install fenestration with a solar heat gain coefficient no greater than 0.22.
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2.

Design Variable Air Volume (VAV) box minimum airflows to be equal to
the zone ventilation minimums.

Include economizers and staged fan control in air handlers with a
mechanical cooling capacity 2 33,000 Btu/h.

Reduce the lighting power density (Watts/ft2) by ten percent (10%) from
that required from Table 140.6-C.

In common areas, improve lighting without claiming any Power Adjustment
Factor credits:

A. Control to daylight dimming plus off per Section 140.6(a)2H, and
B. Perform Institutional Tuning per Section 140.6(a)2J

Install one drain water heat recovery device per every three guest rooms
that is field verified as specified in the Reference Appendix RA3.6.9.

(b) High-rise Residential and All Other Nonresidential Buildings

1. Install fenestration with a solar heat gain coefficient no greater than 0.22.
2. Limit the fenestration area on east-facing and west-facing walls to one-half
of the average amount of north-facing and south-facing fenestration.
3. Design Variable Air Volume (VAV) box minimum airflows to be equal to
the zone ventilation minimums where VAV systems are installed.
4. Include economizers and staged fan control in air handlers with a
mechanical cooling capacity 2 33,000 Btu/h.
5. Reduce the lighting power density (Watts/ft2) by ten percent (10%) from
that required from Table 140.6-C.
6. Improve lighting without claiming any Power Adjustment Factor credits:
A. Perform Institutional Tuning per Section 140.6(a)2J, and
B. In office spaces, control to daylight dimming plus off per Section
140.6(a)2H, and
C. Install Occupant Sensing Controls in Large Open Plan Offices per
Section 140.6(a)2l.
T-34809.001.006 \1708552_2 6
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SECTION 16. Chapter 24.12 of Title 24 of the San José Municipal Code is hereby
amended by adding a Part to be numbered, entitled, and to read as follows:

Part 5
Low Rise Residential Buildings — Mandatory Features and Devices (Energy
Standards, Subch. 7)

24.12.500 Mandatory Features and Devices for Low-Rise Residential Buildings
(Energy Standards, Subch. 7 §150.0)

Energy Standards, Subchapter 7, Section 150.0 is amended as follows:

Low-rise residential buildings shall comply with the applicable requirements of Sections
150(a) through 150(s).

NOTE: The requirements of Sections 150.0 (a) through (s) apply to newly constructed
buildings. Sections 150.2(a) and 150.2(b) specify which requirements of Sections
150.0(a) through 150.0(r) also apply to additions or alterations. The amendments to
sections 150.0 (h), 150.0 (n), 150.0 (s) do not apply to additions or alterations .

(a) — (g): Subsections 150.0(a) — (g) are adopted without modification.

(h)  Space-Conditioning Equipment is amended to add a sub-subsection
150.0(h)(5) to read as follows:

5. Systems using gas or propane space heating equipment shall include
the following components:

A. A designated exterior location for a future heat pump compressor
unit with either a drain or natural drainage for
condensate from possible future operation as cooling equipment.

B. A dedicated 240-volt, 30-amp electrical circuit that is connected to
the electrical panel with conductors of adequate capacity,
terminating within 3 feet from the designated future location of the
compressor unit with no obstructions. In addition, all of the
following:

I. Both ends of the unused conductor shall be labeled
with the word “For Future Heat Pump Space Heater”
and be electrically isolated; and

ii. A double pole circuit breaker in the electrical panel labeled
with the words “For Future Heat Pump Space Heater”.

EXCEPTION to Section 150.0(h)5.B. If a 240-volt electrical circuit
with a minimum capacity of 30 amps exists for space cooling
equipment.
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(i) - (m): Subsections 150.0(i) — (m) are adopted without modification.
(n) Water Heating System is amended read as follows:

1. Systems using gas or propane water heaters to serve individual dwelling units
shall include the following components:

A. A dedicated 240 volt, 30-amp electrical receptacle that is connected to the
electrical panel with conductors of adequate capacity, within 3 feet from
the water heater and accessible to the water heater with no obstructions.
In addition, all of the following:

i. Both ends of the unused conductor shall be labeled with the words,
“For Future Heat Pump Water Heater” “” and be electrically isolated;
and

ii. A double pole circuit breaker in the electrical panel labeled with the
words “For Future Heat Pump Water Heater”.

B. A Category lll or IV vent, or a Type B vent with straight pipe between the
outside termination and the space where the water heater is installed;
and

C. A condensate drain that is no more than 2 inches higher than the base of
the installed water heater, and allows natural draining without pump
assistance, and

D. A gas supply line with a capacity of at least 200,000 Btu/hr. Located in an
area that is both:

i. Atleast 3 feet by 3 feet by 7 feet high; and

ii. Has a minimum volume of 760 cubic feet or a ventilation plan that
includes the equivalent of one 16 inch by 24 inch grill for warm supply
air and one 8 inch duct of no more than 10 feet in length for cool
exhaust air.

EXCEPTION to 150.0(n)1.D. The space and ventilation requirements may
be reduced to conform with the manufacturer’'s recommendations for a
specific heat pump hot water heater that meets the requirements of
Sections 110.0, 110.1 and 110.3.

2. Water heating recirculation loops serving multiple dwelling units shall meet
the requirements of Section 110.3(c)4.

3. Solar water-heating systems and collectors shall be certified and rated by the
Solar Rating and Certification Corporation (SRCC), the International
Association of Plumbing and Mechanical Officials, Research and Testing
(IAPMO R&T), or by a listing agency that is approved by the Executive
Director.

T-34809.001.006 \1708552_2 8
Council Agenda:
Iltem Number:



RD:CDW:CER
4/7/2020

4. Instantaneous water heaters with an input rating greater than
6.8 kBTU/hr (2kW) shall meet the requirements of Section 110.3(c)7.

5. Systems using gas or propane water heaters to serve multiple dwelling units
and/or common areas shall:

A. Be located in a space that can accommodate a heat pump water heating
system of equivalent capacity and performance; and

B. Have a condensate drain that is no more than 2 inches higher than the
base of the installed water heater, and allows natural draining without
pump assistance; and

C. Include designated raceways and reserved capacity on the main electrical
panel and subpanels, if applicable, sufficient to power one or more heat
pump hot water heaters of equivalent combined capacity and
performance. Plans shall include calculations for equivalent capacity and
performance, electrical power, conductors, raceway sizes and panel
capacities.

(0) - (r): Subsections 150.0(0) — (r) are adopted without modification.
(s) Subsection 150.0(s) is added be numbered, entitled, and to read as follows:

Clothes Drying and Cooking. Buildings plumbed for natural gas or propane
clothes drying or cooking equipment shall include the following components
for each gas terminal or stub out:

1. Clothes Drying.

A. A dedicated 240-volt, 30-amp electrical receptacle that is
connected to the electrical panel with conductors of adequate
capacity, within 3 feet of the appliance and accessible with no
obstructions. In addition, all of the following:

i. Both ends of the unused conductor shall be labeled with the
word “For Future Electric Clothes Dryer” and be electrically
isolated; and

ii. A double pole circuit breaker in the electrical panel labeled
with the words “For Future Electric Clothes Dryer”.

2. Cooking Range

A. A dedicated 240-volt, 50-amp electrical receptacle that is
connected to the electrical panel with conductors of adequate
capacity, within 3 feet of the appliance and accessible with no
obstructions. In addition, all of the following:
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i. Both ends of the unused conductor shall be labeled with the
word “For Future Electric Range” and be electrically isolated;
and

ii. A double pole circuit breaker in the electrical panel labeled
with the words “For Future Electric Range”.

24.12.510 Performance and Prescriptive Compliance Approaches for Low-Rise

Residential Buildings (Energy Standards, Subch. 7 §150.1)

Energy Standards, Subchapter 7, Section 150.1 is amended to read as follows:

(@)  Section (a) is adopted without modification

(b) Performance

Standards. Building performance is calculated using Commission-

certified compliance software as specified by the Alternative Calculation Methods
Approval Manual.

1. Newly

Constructed Buildings. The Energy Budget for newly constructed

buildings is expressed in terms of the Energy Design Rating, which is

based

on TDV energy. The Energy Design Rating (EDR) has two

components, the Energy Efficiency Design Rating, and the Solar Electric
Generation and Demand Flexibility Design Rating. The Solar Electric
Generation and Demand Flexibility Design Rating shall be subtracted from
the Energy Efficiency Design Rating to determine the Total Energy Design
Rating. The Proposed Building shall separately comply with the Energy
Efficiency Design Rating and the Total Energy Design Rating.

A.
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An All-Electric Building complies with the performance standard if
both the Total Energy Design Rating and the Energy Efficiency
Design Rating for the Proposed Building are no greater than the
corresponding Energy Design Ratings for the Standard Design
Building.

A Mixed-Fuel Building complies with the performance standards if
the Energy Efficiency Design Rating of the Proposed Building is no
greater than the Energy Efficiency Design Rating for the Standard
Design Building; and if the Total Energy Design Rating for the
Proposed Building is at least 10 points less than the Total Energy
Design Rating for the Standard Design Building.

EXCEPTION 1 to Section 150.1(b)1.B. If the Certificate of
Compliance is prepared and signed by a Certified Energy
Analyst and the Total Energy Design Rating of the Proposed
Design is no greater than the Standard Design Building, the
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Total Energy Rating of the Proposed Building required by
Section 150.1(b)1.B may be reduced by 1.
EXCEPTION 2 to Section 150.1(b)1.B. Buildings with limited
solar access are excepted if all of the following are true:
a. The Total Energy Design Rating for the
Proposed Building is no greater than the
Standard Design Building; and
b. A photovoltaic (PV) system(s) meeting the
minimum qualification requirements as
specified in Joint Appendix JA11 is installed on
all available areas of 80 contiguous square feet
or more with effective annual solar access.
Effective annual solar access shall be 70
percent or greater of the output of an unshaded
PV array on an annual basis, wherein shade is
due to existing permanent natural or manmade
barriers external to the dwelling, including but
not limited to trees, hills, and adjacent
structures; and
C. The Energy Efficiency Energy Design Rating
for the Proposed Building is at least 2 points
less than the Total Energy Design Rating for
the Standard Design Building for Single Family
Residences and at least 1 point less than the
Total Energy Design Rating for the Standard
Design Building for Low-Rise Multifamily
Buildings.
EXCEPTION to Section 150.1(b)1. A community shared solar electric
generation system, or other renewable electric generation system, and/or
community shared battery storage system, which provides dedicated
power, utility energy reduction credits, or payments for energy bill
reductions, to the permitted building and is approved by the Energy
Commission as specified in Title 24, Part 1, Section 10-115, may offset
part or all of the solar electric generation system Energy Design Rating
required to comply with the Standards, as calculated according to
methods established by the Commission in the Residential ACM
Reference Manual.

2. Additions and Alterations to Existing Buildings. The Energy Budget for
additions and alterations is expressed in terms of TDV energy. A building
complies with the performance standards if the energy consumption
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calculated for the Proposed Building is no greater than the energy budget
calculated for the Standard Design Building.

3. Section (b)(3) is adopted without modification.

Prescriptive Standards/Component Package. Buildings that comply with the
prescriptive standards shall be designed, constructed, and equipped to meet all
of the requirements for the appropriate Climate Zone shown in TABLE 150.1-A or
B. In TABLE 150.1-A and TABLE 150.1-B, a NA (not allowed) means that feature
isnot permitted in a particular Climate Zone and a NR (no requirement) means
that there is no prescriptive requirement for that feature in a particular Climate
Zone as well as all of the requirements of Section 150.1(c)15 and 16, whichever
are more stringent. Installed components shall meet the following requirements:

1.-14. Subsections 150.1(c)(1) — (14) are adopted without modification.
15.  Additional Prescriptive Requirements for Single Family buildings.

A. Duct System Sealing and Leakage Testing. The duct systems shall
exceed the minimum mandatory requirements of Section
150.0(m)11 A and B such that the total duct system leakage shall
not exceed 2 percent of the nominal system air handler air flow.

B. Compact Hot Water. The hot water distribution system shall be
designed and installed to meet minimum requirements for the basic
compact hot water distribution credit according to the procedures
outlined in the 2019 Reference Appendices RA4.4.6.

C. Ducted Central Forced Air Heating Systems. Central Fan Integrated
Ventilation Systems. The duct distribution system shall be designed
reduce external static pressure to meet a maximum fan efficacy
equal to:

Gas Furnaces: 0.35 Watts per cfm
Heat Pumps: 0.45 Watts per cfm,

according to the procedures outlined in the 2019 Reference
Appendices RA 3.3.

D. Energy Storage. A battery energy storage system with a minimum
capacity equal to 5 kWh shall be installed. The system shall have
automatic controls programmed to charge anytime PV generation is
greater than the building load and discharge to the electric grid,
beginning during the highest priced time of use hours of the day.
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16.

Additional Prescriptive Requirements for Multifamily buildings.

A.

Ducts in Conditioned Space. All ductwork shall be located entirely
in conditioned space with ducts tested to have less than or equal to
25 cfm leakage to outside. Ductwork shall meet the requirements of
Verified Low Leakage Ducts in Conditioned Space (VLLDCS) in the
2019 Reference Appendices RA3.1.4.3.8.

Roofing Products. Low-rise residential buildings with steep-sloped
roofs shall have a minimum aged solar reflectance of 0.25.

Compact Hot Water. The hot water distribution system shall be
designed and installed to meet minimum requirements for the basic
compact hot water distribution credit according to the procedures
outlined in the 2019 Reference Appendices RA4.4.6.

Central Fan Integrated Ventilation Systems. Central forced air
system fans used to provide outside air, shall have an air-handling
unit fan efficacy less than or equal to 0.35 W/CFM. The airflow rate
and fan efficacy requirements in this section shall be confirmed
through field verification and diagnostic testing in accordance with
all applicable procedures specified in Reference Residential
Appendix RA3.3. Central Fan Integrated Ventilation Systems shall
be certified to the Energy Commission as RA3.7.4.2.

Solar photovoltaic. A PV system meeting the minimum qualification
requirements as specified in Joint Appendix JA11 sized to offset
100%, or the maximum amount permitted by the utility provider, of
the estimated site electricity load shall be installed. The plans shall
include calculations for the electricity load and PV production.

Energy Storage. A battery energy storage system with a capacity
equivalent to the PV system shall be installed. The system shall
have automatic controls programmed to charge anytime PV
generation is greater than the building load and discharge to the
electric grid, beginning during the highest priced time of use hours
of the day.

Tables 150.1-C, 150.1-A and 150.1-B and associated footnotes are
adopted without modification

SECTION 17. This Ordinance shall become effective on January 1, 2020.
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PASSED FOR PUBLICATION of title this day of

following vote:

AYES:

NOES:

ABSENT:

DISQUALIFIED:

ATTEST:

TONI J. TABER, CMC
City Clerk

T-34809.001.006 \1708552_2
Council Agenda:
Iltem Number:

14

, 2019, by the

SAM LICCARDO
Mayor
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