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SB100 Report

Joint Agency Kickoff Workshop




Agenda

Opening Video
“Leading the Way to California’s Clean Energy Future”

Welcome and Opening Comments
Alice Reynolds, Senior Advisor for Energy, Office of Governor Gavin Newsom

Secretary Wade Crowfoot, California Natural Resources Agency

SB100 Report Principals
*  Chair David Hochschild, California Energy Commission
*  Chair Mary Nichols, California Air Resources Board

*  Commissioner Liane Randolph, California Public Utilities Commission

Agency Presentations
* CARB: California’s Climate Strategy and Carbon Neutrality
* CPUC: California Clean Electricity Programs Overview

e CEC: SB100 Joint Agency Report Process and Implementation
Public Comment

Closing Remarks



Alice Reynolds

Office of Governor Gavin Newsom




Secretary Wade Crowfoot

California Natural Resources Agency




Chair David Hochschild

California Energy Commission




SUNRISE FROM THE WEST:
SB 100 Implementation
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Nearly 30% of Americans Live in a Community
that is Going to 100% Clean Energy
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World’s 5 Largest Companies Have

Committed to 100% RenewableﬁEnergy

‘Microsoft  AIMAZON




Most of the New Generation Added to the Grid

is Renewable Energy
Renewables = 65% of New US Electric Generation Capacity

M Renewables

M Fossil Fuels

Source: FERC Energy Infrastructure Update, January-December 2015



Most of the Retirements are Fossil Energy

Fossil fuels = 92% of Retired US Electric Generation Capacity in 2016*

*Data represents Fossil-

January 1, 2016 to 7,382MW,
November 29, 2016 929%

Nuclear,
Hydro-
Renewable- 588MW,

Source: EIA Electric Power Monthly, November 29, 2016. MW represent summer capacity.



US Solar PV Generation
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California Moves to 100%
Clean Energy by 2045

TODAY 2030 2045

34% 60% 100%




California Leads the US in Renewables Installed.
What lessons have been learned?
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Source: Graphics based on data from the American Council On Renewable Energy (ACORE)
Renewable Energy in the 50 States (2013/2014 Editions)
http://www.acore.org/publications/50states/
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http://www.acore.org/publications/50states/

California’s GDP is growing faster than the Nation’s

CA
46% Increase

45%
35%
Rest of U.S.
25%
35% Increase
o 15%
o
5
Q
2
5%
0
=
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g 5%
9

Source: U.S. Bureau of Economic Analysis, California Department of Finance, Real GDP by state (millions of chained 2009 dollars)



California Unemployment Falls to 4%

14.00%
12.00%
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2.00%

Unemployment (seasonally adjusted)

0.00%
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Date

Source: “Unemployment Rate and Labor Force Data Table,” State of California Employment Development
Department, Jan 22, 2018. http://www.labormarketinfo.edd.ca.gov/data/unemployment-and-labor-force.html
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California Advancing Energy Efficiency
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California Advancing Energy Efficiency

New Refrigerator Use v. Time and Retail Prices
2000 25
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The Falling Cost of Clean
Energy Technologies

Indexed Cost Reductions Since 2008

120%

100%
.g
S 80%
©
% 60% Land-Based Wind
‘q:j Distributed PV
5 40% Utility-Scale PV
a =8-Modeled Battery Costs

20% LEDs
0%
2008 2009 2010 2011 2012 2013 2014

Year

Source: DOE Report, Revolution Now,
The Future Arrives for Five Clean
Energy Technologies, 2015



>California wating rapid progress on RENEWable Energy
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Source: California Energy Commission, Tracking Progress Report 19



The World’s Largest Wind Project

Alta Wind Energy Center
1550 MW
Kern County, CA




The World’s Largest Geothermal Power Plant
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Solar PV Project.
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"~ 550 MW

Riverside County, CA

)



.'.r .F."_ l:

5 Th‘ World’s I:arg-est Solar ThermaI*Powr P‘lantm(Tower)
““u = — '.ﬁ_ i.!ﬁ'i e _H 27 AL i@.

Ivanpah Solar Thermal Pr. Ojéu:f: 7

393 MW




The World’s Largest Solar Thermal Power Plant (Trough)

Solar Energy Generatmg System (SEGS)
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World’s 2"° Largest Lithium-lon
Battery Storage Pro;ect
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Honey Lake Biomass Plant
Lassen County, CA




Offshore Wind: CA’s New Renewable Resource?

Rhode Island’s 30MW Deepwater
Wind Project is the first offshore
wind project completed in the US.

28



Largest Manufacturing Plant in CA
Produces Electric Vehicles

B A

627,000
ELECTRIC VEHICLES
IN CALIFORNIA
TODAY

Tesla Factory
Fremont, CA



Tesla Inc.'s Model 3 plug-in electric car
is the third most-purchased vehicle in the state

CA Vehicle sales, first half of 2019

1. Honda Civic 39,000

2. Toyota Camry 33,600
3. TeslaModel3 33,000
4. Ford F-series 25,000

_‘:L



More Californians Work in the Solar
Industry Than for All Utilities Combined

B SDG&E = PG&E SCE POU
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Sources: Solar Jobs IOU/POU Jobs

Solar Foundation, 2017 Solar Jobs Census

U.S. Securities and Exchange Commission, Form 10-K, 2014
http://www.sec.gov/edgar/searchedgar/companysearch.html
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2019: CA Reaches 1 M Solar roofs
2020: Solar Required for all New Homes

Zero Energy Community
Rocklin, CA
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Electrlflcatlon is Rapldly Expandlng
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Stanford University Converts
Space and Water Heating from
Natural Gas to Electricity

——

Reduces water use and GHG emissions by 2/3
and annual energy bills by 1/3



Now Selling: The All-Electric Home

CityVentures all-electric homes
Bellflower, CA



High Speed Rail is Coming to California
and it will be 100% Powered by
Renewables...

CALIFORNIA
High:'&peed Rail Authority

| |

High-Speed Train

H Preferred Alignments

Conceptual High-Speed

Commuter Rail
AL J

Millbrae-SFO"\

Redwood City
or Palo Alto

San Jose Diridon:
Gilroy

University City

San Diego \
K




FOSSIL FUEL DECLINE: ONLY ONE OIL COMPANY REMAINS

1978

General Motors

$3337.5M

IBM

$2719.4M

Ford Motors

$1672.8M

General Electric
$1088.2M

Chrysler

$163.2M

IN THE TOP TEN LIST COMPANIES....

1988

IBM

$5258.0M

Ford Motors
$4625.0M

General Motors
$3551.0M

General Electric
$2915.0M

AT&T

$2044.0M

DuPont
$1786M

Chrysler

$1290M

1998

General Motors
$178.17B

Ford Motors

$153.62B

Walmart
$119.30B
General Electric
$90.84B
IBM

78.51B

Chrysler
$61.15B

Altria Group
$56.11B

AT&T

$53.26B

Source: Forbes Fortune 500 list, top ten companies by revenue

2008

Walmart

8378.48B

General Electric
$181.53B

General Motors
$148.98B

Ford Motors

$145.11B

AT&T

$124.03B

Bank of America
$75.70B

Citigroup, Inc.
$51.60B

2018

Walmart

$500.34B

Berkshire Hathaway
$242.14B

Apple
$229 23B
UnitedHealth
$201.16B
McKesson
$198.53B
CVS Health
$184.77
Amazon.com
$177.87B
AT&T

$160.55B

General Motors
$157.31B




CALIFORNIA CLEAN JOBS

California has Nearly Statewide, there were

5x 410 512,934

more clean energy jobs solar jobs in America jobs in the clean
than fossil fuel jobs. are in California. energy industry in 2018,

38



Thank you




Chair Mary Nichols

California Air Resources Board




Commissioner Liane Randolph

California Public Utilities Commission




California’s Climate Strategy
and Carbon Neutrality

Rajinder Sahota
California Air Resources Board




«went California’s GHG Emissions Reduction Targets

Emissions to be Additional Additional
500 / reduced by 2020 reductions reductions by
by 2030 2050
. 2020
%
O 400 Target
o 431 MMTCO,e
=
2 300
g \ 2030
a Target
5 200 260 MMTCO e
O]
T
Q)
5 100 2050
0 Goal
86 MMTCO. e
0]
1990 2020 2030 2050

MMT = Million Metric Tons

Source: CARB, 2018
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auemir Statewide Trends of Emissions and Indicators

Change in California GDP, Population and GHG Emissions since 2000
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S PIo’r’rinnglifornia’s Path Forward
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2017 Climate Change Scoping Plan Policy
B
Portfolio

Double building efficiency Cleaner freight and goods movement

ok Slash potent “super-pollutants” from dairies,

landfills and refrigerants

50% renewable power

ﬂ More clean, renewable fuels

Cap emissions from transportation, industry,
natural gas, and electricity

Cleaner zero or near-zero emission

Invest in communities to reduce emissions
cars, trucks, and buses 11

Walkable/bikeable communities a Protect and manage natural and
with transit \i/ working lands

**ln 2018, SB 100 increased the RPS to 60% by 2030



wwens Transportation Remains a Key Focus

7% Electricity California is home to

6% - Electricity
IMPORTS

,_~ 8% - Agriculture 35 0% E 40 0/0
4 29, Residential OF THE ZEVs OF NORTH AMERICAN
o - Residentia |N THE US CLEAN FUEL

ﬂ 5% - Commercial “ |NVESTMENTS

, — g

“%'T”"”'”’p"”“ S— 9 0 0/ OFTOTAL U.S. INVESTMENT IN
. Ze
2017 TOTAL CA EMISSIONS 0 CLEAN THANSPORTATION

24% - Industrial

e




) Low Carbon Transportation Program
suenit Investments
CAurorniA’s CARBON PrICING & INVESTMENTS OVERVIEW

e

e

/ PROCEEDS

4

* Clean Vehicle Rebate Program (CVRP)

* Clean Vehicle Assistance Program >
* Transportation Equity Projects to Increase

Access

e Clean Truck and Bus Voucher Incentive
FIRM LIMIT ON
P roiec’r 80% OF EMISSIONS

* Freight projects: demonstrations and early
commercial pilots for clean engines and
facilities
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«comys Framing the Path Forward

IPCC Report — Carbon neutrality Carbon Nevutrality by 2045
by 2045 may hold global

warming to 1.5°C ﬁ’ E
5 : }g Sources (Aﬁ

i fa W i
\\\\\\\\\ Sinks %2

A U

Some regions are net emitters; Reduce fossil energy and NWL
others are sinks emissions; evaluate potential sinks




werit California Carbon Neutrality (COge)

Today Mid-century

ﬂ m Minimize emissions = i

AB 32 GHG Inventory

}i Conversion

Natural & Working
Lands Inventory

Transition from source to sink

AR
N

Both categories emit GHGs No net GHG emissions




ausers 2019 Engagement

* Technical workshops to explore topic areas on achieving carbon
neutrality
* Energy demand and supply
* Transformation across economic sectors (i.e., transportation, industrial)

* Options and support for sequestration activities

e Continued collaboration
* State and local agencies
* Academics and researchers

* International partners



ﬁ\}‘\ ~ Thank You

* Climate Change Scoping Plan
e https://ww3.arb.ca.gov/cc/scopingplan/scopingplan.htm

 Carbon Neutrality Workshops

e https://ww3.arb.ca.gov/cc/scopingplan/meetings/meetings.htm



https://ww3.arb.ca.gov/cc/scopingplan/scopingplan.htm
https://ww3.arb.ca.gov/cc/scopingplan/meetings/meetings.htm

California Clean Electricity
Programs Overview

Simon Baker
California Public Utilities Commission




~ Climate Change Mitigation in California’s
# Electricity Sector

Programs Program Domains
2018 Statewide Electricity Consumption by Sector (GWh, %)
TCU* Street Customer | Grid
Agricultural 15,526 Lighting
18,712 59, 1,384 v
b o Energy effmency O
Mining o
9,302 N
3% esidentia
0 04799 v"  Rooftop solar O
s #8
Manufacturing
2,736 v" Renewable energy (RPS) O
15%
o v Building electrification O
e A&
Electric Vehicles:
2,485 (Residential) ¥ Transportation electrification ’ ’
Commercial 725 (Commercial) g Q
106,006
37% v" Research & development ® O

*Transportation,
mmunications & Utilities Source: California Energy Commission, 2018 IEPR Update, Mid Demand Forecast



Energy efficiency + rooftop solar driving
down the demand curve

Per Capita Sales of Electricity
14,000

12,000 /%
1. Building + appliance
10,000 standards
2. Incentive programs
8,000 o 3. Decoupling

6,000 //\/I_’\f_‘ - VW/__\\

2,000

per capita (kWh)

Electricity Consumption

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

—California =—United States



Number of Installed BTM PV Systems in California (Through June 2019)
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Aggregated CPUC-Jurisdictional Load Serving Entity
Forecast Need and Progress Towards 60% RPS by 2030

120,000 60% RPS

2011 2012 2013 2014 2015 2016 2017 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

100,000

80,000

Total GWh

60,000

40,000

20,000

0

mm Online Generation ~ B Under Development = Expired Generation ~ ——RPS Need



45,000

40,000

35,000

30,000

I

= 25,000 ] -

—

= 20,000 L

o
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15,000

10,000

5,000
A a N\ 9 $) > \p) o Q Q
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Data from the 16 largest POUs’ IRPs only; M Online Generation =~ EUnder Development W Expired Genreation = =——RPS Need
reflects planning prior to passage of 60% RPS



CPUC-Adopted 2018 Preferred System
Portfolio for Integrated Resource Planning

25,000 ® Pumped
Storage
§20,000 | W Battery
= Storage
£ 15,000 -
© Solar
o
(1]
o
- 10,000 -
2 ® Wind
8
[7,)
£ 5,000 -
B Geothermal
o ] I

2018 2022 2026 2030
* Achieves the Commission-adopted electric sector GHG planning target of 42

million metric tons by 2030
* Contains ~12,000 megawatts of new renewable and storage resources by 2030



Building Electrification Programs &
Proceedings

e Senate Bill 1477 (Stern, 201 8)

O CPUC Building Decarbonization proceeding

* San Joaquin Valley Pilots

e ‘“Fuel substitution” test

* Self Generation Incentive Program

lllustration of heat pump

° Assembly Bill 3232 “mini-split” heating and AC

system.

e Zero emission buildings goal



Transportation Electrification (TE)
Investments & Programs

* Investor-owned utility ratepayer investments

(CPUC)

e ~$1B authorized
e ~$800M under review

e $100M annually for Clean Transportation Progrq
(CEC)
* CCl Low Carbon Transportation Program (CARB)
e $1.7B in through FY 2018-19
e Additional $485M in 2019-20
* Over 80 percent has supported TE



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwibrJTmgankAhVHAqwKHWsZA8IQjRx6BAgBEAQ&url=https%3A%2F%2Fwww.santamonica.gov%2Fpress%2F2017%2F11%2F15%2Fsanta-monica-city-council-adopts-electric-vehicle-action-plan&psig=AOvVaw3FxW34fV2mF0q4s0va6pKG&ust=1567200069829796

Programs and Initiatives in Disadvantaged
Communities (DACs)

 SB 350 Barriers Report
OCEC Energy Equity Indicators

* CPUC and CEC SB 350 Disadvantaged
Communities Advisory Group

* Bill assistance programs

* Weatherization programs

* Solar programs
* Budget “carve-outs” — Various programs : il e

san lpse '2\5,‘*‘ A J
 CPUC Environmental and Social Justice g Y

Action Plan




Electric Program Investment Charge (EPIC)
- Research & Development - Overview

* CPUC established in 2011, funded by utility customers

O Funded at $555M for 2018-2020 investment period

......

e Administered by the CEC (80% of funds), PG&E, SCE, and
SDGA&E (together, 20% of funds)
* Program areas
0 Applied Research and Development (CEC only)
0 Technology Demonstration and Deployment (CEC + 1OUs)
O Market Facilitation (CEC only)

resilience & reliability, climate science & adaptation,

innovation.






SB100 Joint Agency Report
Process and Implementation

Siva Gunda
California Energy Commission




<1 a
%=~ Joint Agency Report

In consultation with CA balancing authorities, through a public process, issue
a joint agency report by January 1, 2021 and at least every four years
after that includes:

* Review of the policy focusing on: technologies, forecasts, then-existing transmission, and maintain
safety, environmental and public safety protection, affordability, and system/local reliability

e Evaluation identifying potential benefits and impacts on system/local reliability

* Evaluation identifying the nature of any anticipated financial cost and benefits to electric, gas,
and water utilities, including customer rate impacts and benefits

* Barriers and benefits of achieving the policy
* Alternative scenarios to achieve the policy with estimated cost and benefits



Joint Agency Report Goals

* Meet the joint agency report statutory requirements
* Provide direction to the electricity market
* Coordinate the planning processes of the State Agencies

* Form consensus on interpretation of statute

* e.g. definition of “zero-carbon resources”




Interagency Coordination

CPUC CEC CARB

Principal: Commissioner Randolph Principal: Chair Hochschild Principal: Chair Nichols
IRP Analytical Work Hosting docket Economy-Wide View on Carbon Neutrality
Collaborate on report Lead collaborative report Collaborate on report

Workshops and Stakeholder Input

SB 100 Report




Timeline

Fall 2019: Scoping Workshops
Spring 2020: Finish SB 100 workshops/feedback from stakeholders

Summer 2020: Draft report available for comment
Fall 2020: Approval by CEC, CPUC, CARB
By January 1, 2021: Submit report to the Legislature



Workshop Topics

* Scoping Workshops Sept/Oct 2019
* Tentative SB 100 Workshop Topics Fall 2019-Spring 2020

* Scenarios and Technologies for a Clean Energy Future
* Electricity System Modeling
Affordability

* Equity

* Environmental Protection

* Infrastructure and System Management Needs
Reliability Needs

* System Resilience

* Additional feedback from workshops in other proceedings



Workshop Topics

Scoping Workshops

e Sept 30th Sequoia Room, Fresno Council of Governments

* Oct 8th SCAQMD Auditorium, Diamond Bar, CA
* TBD Arcata or Eureka




SB 100 Website

* Events

e Related Links

* Subscribe to Listserv
e Submit comments

https: //www.energy.ca.gov/programs-and-
topics /topics /renewable-energy /joint-agency-report-sb-100

cuztomers by 2043, It requires the Californis Energy Commission {CEC), California

cmmission (CPUC), and Califomnis Air Resources Board (CARE] to

Under the policy, Californie’s reneweble energy and zero-carbon rescurces supply 100 percent of alectric

retail sales to end-use customers and 100 percent of electricity procured to serve state agencies

by Decamizer3t, 2045, The poficy reguires the transition to @ zero-carbon electric systam doss not cause or
cantribute to incresses of gresnhouss ges emissions elsewhers in the western slectricity grid.
55 100 requires the CEC, CPUL, end CARE to complete & joint apency report to the Legislature evalusting the

100 percent zerc-carbon electricity poficy, as described below. The report will be developed using & public

process and qualitative and guantitatiue analyses to address the requirements and intent of the statute.

In consultetion with 2fl Califomia balancing authorities and 25 part of a public process, the threz agencies
will issue = regart to the Legislature by January 1, 2021, and ot lesst every four years sferward. The joint
report shall include:

1. A review of the 100 percent zerc-carbon y facused on technaolagies, forecasts, then-axisting

transmission, and the maintznance of safaty, environmental and public safety protaction, afordability,
=nd system and local relizkility.

Z An evalustion identifying the potential benefits end impects on system and local refisbility sssociated
with achizving the policy.

3. An evalustion identifying the nature of any anticipated financial cosis and benafits to efaciric, ges, and
water utilities, including custormer rate impacts and benefits.

=

| The Barriars to, and berefits of, achisving the policy.

termative scenarios in which the palicy can be achievad and the astimated costs and benafits of 2ach

scenaro.
m ‘Webinar: Battery and Energy Storage “ Joint Azency Workshop on the Senate
20  Systems Added to the Energy 05 il 100 Report
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*&* Submit Comments to Docket 19-SB-100
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