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Today’s Objectives

* Share information electrification reach codes
* Hear your thoughts and ideas
* Gather feedback to frame reach code options for adoption

Questions welcome throughout

Please introduce yourself
Name, Affiliation, Role / Expertise
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1. 100% of spaces being EV-Ready
1s too many

2. Underground transformers are
not an option

3. Address specific regions with
grid constraints appropriately

4. Planning Division, Building
Division, and SVP coordination
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a. Monthly Planning Project

Clearance Committee meetings



< SILICON
% VALLEY
POWER.

CITY OF SANTA CLARA

Key Feedback Received to Date (2 of 2)

5. Exemptions

Sola Therml e —— a. Entitled projects (already
(ifsv:::-nt) Supply to (. .
e ' : included)
e :!ETTV toop I
) — o W sy b. Central water heaters
q:ttj;ﬁi Mixing Valve 1 l 1 . .
Singlepass | | : (considering)
Heat Pump Primary Loop |
T o Tonk | c. Commercial kitchens
n S;j:ce . .
rymll R GHH j o o e (considering)
| - P Loop

6. 50% of solar PV roof coverage
likely to affect other building
design elements



What are Reach Codes?

Local enhancements to state code

May be adopted after rest of state building code (Jan 1, 2020)
Address:

— Buildings - electrification

— Transportation - electric vehicle (EV) charging infrastructure

* Improve economic and environmental performance for NEW
construction



Electrification, Compared to Fossil Fuels

California Gov. Jerry Brown

* Emissions reductions and decarbonization gt
casually unveils history’s most

— CA Executive Order B-55-18 for Carbon Neutrality by 2045 ambitious climate target
Full carbon neutrality is now on the table for the world's
— Electricity grid getting cleaner every day with increased renewable 2505
generation par B

* Cost savings

— Lower first costs by not constructing natural gas infrastructure

— Operational costs (dependent on many factors)

* Lower-risk pathway according to California Energy
Commission

* Healthier indoor air from eliminating indoor combustion




Silicon Valley Power Resource Map

Tasman Parking
Structure Solar PV
| 400 KW

230 kV Transmission
Line | 400 MW

Donal Von Raesfeld
Power Plant | 147 MW

Cogeneration Plant #1
| 7 MW

Gianera Generating
Station | 49.5 MW

(50 Ameresco Santa Clara

‘ Landfill Gas | 750 KW

} Jenny Strand Solar PV

-y System| 100 KW

Out-of-Town
Electric
Resources

:.} Solar
' 60 MW

g;l\ Wind
421.5 MW
7, Hydroelectric
m 416.7 MW
Landfill
10.5 MW
Geothermal

‘b 52 MW
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Thermal Energy Use in CA

Pool Heating Clothes Drying Misc
Cooking 4% 3% 9%
% Cooking
23% Water
Heating

Water Heating
49%

32%

Residential

2009 Residential Appliance Saturation Survey
2006 California Commercial End Use Survey

Non-Residential
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All Electric Building Measures

Residential

Commercial

Space Heating Water Heating Clothes Drying
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Comparison of Typical
Energy Factors

Natural Gas

Heat Pump

Electric Resistance 1

10
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Electric Vehicle Code Options
Speed Readiness

Number

Level 1 . EV Capable Percent of
“Trickle Charging” .

Parking
Spaces

Level 2
“Standard Charging”

Level 3
“DC Fast / SuperCharging”
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Cost/Benefit Analysis

* Required for local energy ordinance application and CEC approval
* Cost-effective packages determined

— Building fuels (mixed fuel or all-electric)

— Building types
 Residential (single family and low-rise multifamily)
» Nonresidential (office, retail, and hotel)

— Measures (e.g., efficiency, solar PV)
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Water Heater
Capital: $510 |
Energy: $7/mo 1

All-Electric Home
Capital: $10,580 |
Energy: $7/mo 1

(" Electric Vehicle
Charger
Capital: Same cost,
including incentives
\_On-going: $138/mo | All-Electric Home,
Increased Solar
Capital: Equivalent

Energy: $5/mo |

-
Space Heater

Capital: $2000 |, assuming air-
conditioning also installed
kEnergy: $10/mo |

Gas Meter & Service
Not Needed

Capital: $6,000 |

Energy: $7/mo |

\\

,
Indoor Gas Piping
Not Needed
\Capital: $2,450 |

Clothes Dryer

Capital: equivalent

Energy: $11/mo 1
T

Capital: $380 1
Energy: $6/mo 1

Capital Cost of Thermal Systems Annual Energy Use & Generation

Mixed-Fuel Home 14,100 kWh M Electricity
All-Electric Home 9,000 kWh
Title 24 Solar Requirement 5,600 kWh

Mixed-Fuel Home $29,200

All-Electric Home $18,620 G

$191 N‘Tlt ﬁlfeﬁyﬁle Cost Sa\tlr:ngg pedrfyealr for 3 MT CO2e Carbon Emissions Savings per
an all-electric home versus (e mixed-iue home, per year based on 2030 grid mix
equivalent

Capital and energy costs of thermal systems are based on Residential Building Electrification in California by E3 (April 2019); electricity costs specific to PCE/SVCE territory.
SVP electricity rates are lower and would result in greater savings. All-Electric Home, Increased Solar bill impacts are based on Low-Rise Residential New Construction
2019 Cost Effectiveness Study by Frontier Energy (August 2019). 10/21/2019 Version
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All-Electric Home

Construction: $10,580 |
Monthly: $7/mo 1

All-Electric Home, Increased
Solar

Construction: Equivalent
Monthly: $5/mo |



Presenter
Presentation Notes
3bdr/2ba, 2700 sq ft
Residential Building Electrification in California 
Consumer economics, greenhouse gases and grid impacts
April 2019
E3
https://www.ethree.com/wp-content/uploads/2019/04/E3_Residential_Building_Electrification_in_California_April_2019.pdf
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Why Adopt EV Measures?

* Represent costs compared to
CALGreen Mandatory for
25% Level 2 and 75% Level 1

54,000
53,000 * Costs include wiring, switch
gear, conduit, trenching, and
52,000
secondary transformer
50 * PG&E 'cost-per-port' is

B0-unit MUD 150-unit MUD f0-zpace Office Bidg $18 000 fOI' I'etrOfitS
’
W Mew Construction MRetrofic

Cost per Parking Space
55,000

Electric Vehicle Infrastructure Cost Analysis Report for PCE and SVCE
Pacific Gas and Electric Company EV Charge Network Quarterly Report, Q1 2019
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Why Adopt EV Measures?

2 7 0 5 5 7 EVs registered in PG&E service
, territory, through November of 2019

Cumulative New EV Registrations

PG&E Service Territory
300,000 14% . .
C W New EV Registrations by Quarter
(1]
=
25,000
250,000 15 2
2 =
g 0% © 20,000
‘@ 200,000 =
© >
£ 8% o 15,000
B0 150,000 =
- g 10,000
> 6% O .
= 100,000 i
5 4% Z 5,000 II II I
e =
=
[
50,000 w £ i
3 a1 Q2 [oK] Qa
g
0%

Q1 Q2 02 Q4 Q1 02 Q3 Q4 Q1 Q2 Q3 04 Q1 Q2 03 Q4 Q1 Q2 Q3 W2015 M2016 M2017 m2018 m2019

2015 2016 2017 2018 2019

EPRI, based on external registration data through Nov 2019
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Expressed Concerns (1 of 2)

Concern Response

Distribution grid
upgrades are expensive

Resilience, power-
shutoffs

Uniformity of
requirements

Central heat pump water
heating requires more
design expertise and
space than gas boilers.

Sometimes true. Costs may be offset from the savings of all-electric
construction.

Real problem, but gas does not help. Gas appliance ignition is electric.
State policy for grid hardening is key.

Fair concern, but all-electric is simpler & not adopting ensures
future risk. Regional partners are encouraging consistency. All-electric is
simple and inaction locks in future cost (retrofits, rates) and risk (fire).

True, training needed. There are scores of working systems, but best
practice is still under development. We recommend exempting projects with
significant space concerns (i.e., entitled projects).



Expressed Concerns (2 of 2)

Concern Response

Electric heating
uses too much
energy

Energy is not
clean

Equipment is
not available

False. Electric heat pumps are highly efficient and effective
in weather far colder than ours. DOE studies show heat pump space
heaters as highly efficient at as little as 5 degrees Fahrenheit.

False. SVP residential service is 100% GHG free today.

Mostly false. Some scenarios for high-volume or steam applications
are more challenging to address with electric heating. Heat pumps and
induction stoves have a long-established history but market awareness
needs to grow.


Presenter
Presentation Notes
Heat pumps use too much energy or can’t work in our cool climate: 
Heat pumps are highly effective in weather far colder than ours. DOE’s National Renewable Energy Lab, in an authoritative 2017 study (link, p.42), cites heat pump space heaters with operating effectiveness at 5 degrees Fahrenheit with a “coefficient of performance” of 3 – which is to say it generates 3x the heat for unit of energy input (heat pumps are essentially refrigerators or AC units in reverse).  This is consistent with the California Energy Commissions cost effectiveness studies.
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What about your concerns or hopes
for the future construction?

What benefits or challenges would
you anticipate?
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Discussion Questions




Building Electrification Code Context

* Title 24 Building Standards for energy, electrical, plumbing, etc...
« Part 6: Building Energy Efficiency Standards (Energy Code)

« Part 11: CALGreen Green Building Standards

— Updated every 3 years, last update January 1, 2020
* Planning and Zoning Code, governing area of building, height,
appearance, etc...

* Several other pathways, including Health and Safety Code, GHG
mitigation fees/limits, CEQA mitigation



CITY OF SANTA CLARA

Building Options for New Construction

Natural Gas Ban* No gas hookup allowed (via Land Use Code)

All-Electric Required* Appliances must be electric (via Energy Code)

Allows mixed-fuel buildings with high energy performance:
additional energy efficiency measures
battery storage

» electric-ready (pre-wiring)

All-Electric Preferred

* Exceptions where necessary



CITY OF SANTA CLARA

EV Model Code for New Construction

Code Element Approach - “Plug and play” access to vehicle charging

Single Family * Level 2 + Level 1 “EV Ready”

*  Multi-unit dwellings: one “EV Ready” space per unit

Multifamily  25% Level 2 + 75% Level 1
» Allows for load-sharing to mitigate electrical infrastructure impacts
«  Office:

* 10% Level 2 “EV Installed”
* 10% Level 1 “EV Ready”
*  30% “EV Capable”

Other Non-Res
* 6% Level 2 “EV Installed”
* 5% Level 1 “EV Ready”
* DC Fast Charge option

Nonresidential
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. Reach Code Type
L7 S Natural Gas
No Reach Electric-Preferred All-Electric Ban EV Code "=
Campbell Evaluating X
Cupertino Approved X
2 Gilroy Decision X
% Los Altos Hills Evaluating X
O Los Gatos Evaluating X
g Milpitas Approved X
@) Morgan Hill Approved X
(2} o 0
E Mountain View Approved X X
S Saratoga Approved X
Sunnyvale Evaluating X
County of Santa Clara Evaluating X
o Burlingame Evaluating X X
4“-':; 2 Menlo Park Approved X X
= g Redwood City Evaluating X X
5 © San Mateo Approved X X
County of San Mateo Evaluating X X
" Berkeley Approved X X X
g Fremont Evaluating X X
= Marin County Approved X X
E Palo Alto Approved X (NonRes) X (Res) X
San Jose Approved X (NonRes) X (Res) X



All-Electric or Limited Gas Ordinances

CITY OF SANTA CLARA

. Berkeley | Brisbane [Cuperting Menlo [Mountain| Morgan | Pacifica |Palo Alto|San Jose | Saratoga
Exceptions . .
Park View Hill

Cooking
Clothes Drying, Pools, Spas

Low-Rise Res Fireplaces
ADUs attached

only
. . Cooki

High-Rise Res QOXING
Fireplaces
Cooking With BO With BO | With BO With BO

approval approval | approval approval
Factories
Hazardous
Laboratory/Science Buildings With 3rd
Non-Residential party
verification
Public agency owned and "Essential | With 3rd With 3rd
operated Emergency Centers facilities” | party JEEHL)
as defined |verification verification|
in CBC

Other

Cost considerations/financial
hardship

Not physically/code feasible

Public interest exemption




Nonresidential Solar PV Ordinance
Alternatives

1. Require 3-5 kW system, depending on building size
2. Require solar-ready zone to have PV installed
3. Require solar PV on 50 percent of roof area

Exceptions for over-generation, shading, or vegetative roofs
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What types of ordinances are most
appropriate for Santa Clara?

What types of exceptions are most
appropriate?
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Discussion Questions




Summary of Benefits

* Major economic value for residents

 Safer and healthier homes (reduce burn risks, respiratory issues)
* Advance climate goals

* Enable much greater EV adoption

* Fiscal prudence — more cost effective to address at new
construction

Current effort applies only to NEW construction



CITY OF SANTA CLARA

Contact

Craig Johnson Shelton Honda

Building Official, Community Development Business Analyst, Silicon Valley Power
CJohnson@santaclaraca.gov SHonda@svpower.com

(408) 615-2401 (408) 615-6640

Farhad Farahmand

TRC Companies

FFarahmand @trccompanies.com
(510) 473-8421



mailto:cjohnson@santaclara.gov
mailto:Ffarahmand@trccompanies.com
mailto:cjohnson@santaclara.gov
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Questions and Discussion
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Backup Slides
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Electric Vehicle - ALMS

* Automatic Load Management Systems (ALMS): A control system which allows
multiple EV chargers or dedicated EV circuits to share a circuit or panel and
automatically reduce power at each charger, providing the opportunity to reduce
electrical infrastructure costs and/or provide demand response capability. ALMS is
only allowed for Level 2 EVCS, Level 2 EV Ready, and Level 1 EV Ready Circuits. ALMS
systems must be designed to deliver at least 1.4kW to each EV Capable, EV Ready, or
EVCS space. The connected amperage on-site shall not be lower than the required
connected amperage per Part 11, 2019 California Green Building Code for the relevant
building types.

*  For Multifamily Buildings: ALMS may be installed to decrease electrical service
and transformer costs associated with EV Charging Equipment subject to review of the
authority having jurisdiction.




Electric Vehicle - ALMS

M Panel Level Load Management

CITY OF SANTA CLARA

120A

Total Amperage Available

30A g 30A 30A g 30A

- .

All vehicles charging share equal power based on
their maximum charge rate.

Use a single 40A branch circuit for each dual port chargerlocation

Pull only one set of (2) #6 and (1) #8 AWG THWN-2 CU from breaker panel to
each of the dual charger location

Use POWER LIMIT feature to limit the power draw to 6.7 kW (or 32 amps) for the
2 chargers on the same pedestal

PG&E Q4 2019 Clean Transportation Program Advisory Council Meeting, January 29, 2020

Primary Sources: ChargePoint and EV Box
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Natural Gas Costs Climbing

CA residential natural gas prices _
increased 3x faster than electricity Trend expected to accelerate:
prices from 2012 to 2018

High Building Electrification scenario
with no gas transition strategy

CA Residential Gas and Electricity Mixed-fuel bills* rise due to delivery costs
Prices ey g M v
] e— = homes in 2050
128m134a131 i é
1262123 ~ 300
o 139710680791 0t 00%100] 2
+1.4%/y a
>
2012 =100 i 200| e - —
=
%‘ 13M all-electric
= 100 homes in 2050
5]
I I T IS =
M R 0
2020 2025 2030 2035 2040 2045 2050
Source: EIA CEC Workshop June 6, 2019: Draft Results from E3
https://www.eia.gov/dnav/ng/hist/n3010ca3m.htm study on the Future of Natural Gas Distribution in

https://www.eia.gov/electricity/data/browser/#/topic/7?agg=2,0,1&geo=g&freq=M California


https://www.eia.gov/dnav/ng/hist/n3010ca3m.htm
https://www.eia.gov/electricity/data/browser/#/topic/7?agg=2,0,1&geo=g&freq=M
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Resources for Implementation

doption Resource
« Ordinance Language

Staff Report & Slides
Homeowner Flyer

FAQs

Cost Effectiveness Infographic

2019 Energy Reach Code Amendments
Promoting Healthy, Safe Homes & Building:

Compliance with Building Electrification Reach Code — Single Family

Instructions: Fill out form and attach form directly on drawing set for permit review. This
form is only required for New Construction projects

Is the building applying for a permit all-electric, or is it mixed-fuel (using gas or propane
for some end uses)?

What Are Reach C @® All-Electric O Mixed-Fuel

Reach codes provide an oppd)
homes and commercial buildi
all-electric new construction of
electric vehicles.

Why Reach Codes
* Incentivize lowest-cost consff
- Encourage development of
* Reflect the sustainability-relg
« Improve indoor air quality an}

If All-Electric:

* Does the building’s energy model meet California Energy Code (CEC) Compliance?

If Mixed-Fuel

»  Does the building meet each of the following requirements? Call-out specifically on
electrical and mechanical plans
o Isadedicated 240V, 30A electrical receptacle located within 3 feet of each water
heater?
o Isadedicated 240V, 30A electrical receptacle located within 3 feet of each
clothes dryer?
o Isadedicated 240V, SOA electrical receptacle located within 3 feet of each
cooktop?
o Is the air conditioning system capable of operating in heat pump mode? ____
* Does the building’s energy model perform 15% better than CEC requires? ____
o If prescriptive performance path is selected, does the building meet each of the
following in addition to requil Call-out ifi on plans
o Verified low leakage ducts in conditioned space
R-10 perimeter slab insulation
Meets requirements for “basic compact hot water distribution ___
Fan efficacy of 0.35 Watts/CFM verified by HERS rater
If building uses gas or propane for space heating or water heating:
= Includes 5 kWh battery storage system
* Includes solar water heating with 0.20 solar fraction or greater _____

ermitting, enforce t, and inspection resource
Permit Checklist

Inspection Checklist

Builders and developers
can choose between
an all-electric o mixed
fuel construction option.
The code encourages
the all-electric option
asitis less expensive,
provides a healthier,
safer residence while
significantly reducing
pollution.

o
o
°
o

Training for Building Department Staff
FAQs




Example Cost Brea

Single Family
New Construction

down - Water H

Single Family
Mew Construction

Gas Option Electric Option
Zone 4 Zone 4
nstallation nstallation
Water Heater Water Heater
Mew water heater, equipment price 1 EA 1,200.00 1,200 New water heater, equipment price 1 EA 1,500.00 1,500
180 kBtu/h, 0.81 UEF {0.82 EF) gas B0gal heat pump water heater in garage
tankless in garage 3.0 UEF, NEEA Tier 3
Miscellansous supplies 1 LS 50.00 50 Miscellaneous supplies 1 LS 50.00 50
Labor 12 HR 95.00 1,140 Labor 6 HR 95.00 570
Piping Piping
Materials Materials
Connection/madification of hot water Connection/madification of hot water
piping, including valves 1 Ls 400.00 400 piping, including valves 1 LS 400.00 400
Madification to gas piping 1 Ls 200.00 200 Condensate piping 1 LS 100.00 100
Labor 2 HR 95.00 190 Labor 2| HR 95.00 190
Gas and Electrical Supply Gas and Electrical Supply
MNew electrical circuits to equipment 1 EA 75.00 75 New electrical circuits to equipment 1 EA 125.00 125
Panel and main service modification Not required Panel and main service modification Not required
Gas supply piping 20 LF 3.00 60 Gas supply piping Not required
Labor 16 HR 95.00 1,520 Labor 8 HR 95.00 760
55 2,213 4,835 21 2,460 3,685
Subtota! 4,835 Subtota! 3,695
General Conditions, Overhead and Profit 11.00% 532 General Conditions, Overhead and Profit 11.00% 406
Design and Engineering 4.00% 215 Design and Engineering 4.00% 164
Permit, testing and inspection 1.25% 70 Permit, testing and inspection 1.25% 53
Contractor Profit/Market Factor Contractor Profit/Market Factor
Recommended Budget 5,652 Recommended Budget 4318

SiLIcON
VALLEY
POWER.

CITY OF SANTA CLARA
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Fire and Health

Ignition Source: Natural gas is a significant fire
ignition source

o Pipeline fires: San Bruno, San Francisco

o Half of earthquake fires

* Safer Equipment: Induction ranges automatically
turn off, eliminating a leading cause of house fires

* Faster Recovery: Electrical distribution recovery is
repaired faster than natural gas

* Health: Gas stoves in homes increase children’s
asthma risk by 42%




& SILICON
» VALLEY
POWER.

CITY OF SANTA CLARA

EV Model Code vs CALGreen

- 2016 CALGreen | 2019 CALGreen
PCE/SVCE Proposed

Mandatory Mandatory
2 EV spaces total:
(1) Level 2 EV Capable for one 1 Level 2 EV Ready circuit
Single Family parking space per dwelling unit * 1 Level 1 EV Ready circuit

ELECTRIC
VEHICLE

Two-Family

A\ OUTLET
Townhome = - L
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2016 CALGreen |2019 CALGreen
PCE/SVCE Proposed

_ Mandatory Mandatory
W EQ
100% -
E

3% 10%

/4 4

A <20 >20
Multi-Family @_ dwelling dwelling
""""" ® units units
3% Level 2 EV 10% Level <20 units: One Level 2 EV Ready per dwelling
Capable for 5 EV >20 units: Of all dwelling units,

» 25% Level 2 EV Ready (10% in affordable housing)

» 75% are Level 1 EV Ready (90% in affordable
housing)

Allow load-sharing

buildings with >17  Capable
units
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ALGreen ALGreen PCE/SVCE Proposed

Mandatory Mandatory

6%

J 6%
m ‘ 5%

Non-Residential & @_ Commercial: Of all parking
- ® Office building: spaces,
* 10% Level 2 EVSE * 6% Level 2 EVSE
~6% Level 2 EV Capable * 10% Level 1 EV Ready * 5% Level 1 EV Ready
(for buildings with at least 10 - 30% EV Capable or EV Ready * Over 100 spaces: option for
parking spaces) 80kW DC Fast Charger per

100 spaces
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Consumer Reports Prefers Induction
Top 9 Ranges for 2018 were electric

Fuel Model Rating Cost

—_———— T ———
—— ——
- -
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