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Workshop Logistics

Today's presentations (.pdf) available on WebEx link under “Event Material” type
password “lEnergyl” into the box and click “View Info”

Please submit questionsin the Chat box; specify panelist

Questions will be read aloud by staff but you will be unmuted to respond to the
answer. (Reminder: Mute back!)

Mute/ Unmute Participant List Chat Audio Options Leave Meeting
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Agenda

10:00-10:10 am

Welcome; WebEx logistics

10:10-10:30 am

CPUC Staff Presentation: Assessing Data Needs for Building Decarbonization

10:30-10:40 am

Discussion/ Q&A

10:40-11:00 am

11:05-11:25 am

Gridworks; Katie Wu: Framing Data Needs and Use Cases for Building
Decarbonization

S t r e t ¢ h B r e a k

Environmental Defense Fund; Michael Colvin:
Natural Gas Infrastructure Data needs in the BUILD and TECH programs

11:25-~11:45 am

Discussion/ Q&A

L u n ¢ h B r e a k




Agenda

1:00-1:15 pm PG&E Presentation: Processes for Gas System Expansion
1:15-1:30 pm Southwest Gas: Role of Data in Building Decarbonization
1:30-1:50 pm Discussion/ Q&A’s

B r e a k
2:00-2:15 pm SDG&E: Building Decarbonization-Related Data
2:15-2:30 pm SoCalGas: SoCalGas’ Vision on Decarbonization & Related Data
2:30-2:50 pm Discussion/ Q&A’s

S t r e t ¢ h B r e a k

2:55-3:10 PM SCE: Building Decarbonization; Vision and Role of Data
3:10-3:20 pm Discussion/ Q&A’s
3:20-3:30 pm CPUC Staff: Next Steps

3:30-3:45 pm

Discussion/ Final Q&A’s/ Wrap Up




General Purpose

Identify Data Needs for Building Decarbonization

SB 1477 Pilots Decision (D).20-03-027; Ordering Para 25:

Requires IOUs to release certain data by September 1 of each year

Data requirements (details, format..) to be determined through [this] staff workshop
CPUC may revise data requirements annually; must publish by July 1 every year
CPUC determines the confidentiality designations

Stakeholders + CPUC determine how best to collect any necessary, not readily
available data

CPUC may require IOUs to initiate data collection through their existing processes
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Workshop Goals

Identify Data Needs for Building Decarbonization

Short-term: Long-term:

For scaling pilots
and strategic
planning

For BUILD and
TECH programs

Image Source: Adobemagazine.com



Kickoff a vision for identifying,
collecting and disseminating all

feasible and necessary data

Create a shortlist of immediate-

need IOU data

Create a framework and process
for developing Item 1 and future

iterations of Item 2.

Expected Outcomes

o CE et et b T w't‘
| - 13
2 . Shopping list

| Milk (77 .

s ﬁ Image Source: Adobemagazine.com

| 05995%

| . s

<7 Toilet rolls
l: “* Bananas & l
'| Bread

| 3.

Image Source: clipart-library.com ‘
’ ‘
| .i

designed by '@ freepik 7




&

-
s
('
\ "
i)

5

3
:f
[
L, ﬁ!‘,-

PG gd

S LUREN .
.
.’-
8,

Ixe

F ¢ AL
L

> Data Coordination with other Proceedings

~
OK team, before
we tackle this
next challenge
we need to
remember that...

s,

GUY OWNES©

...our section
isjust one
Par’c of a...

Image Source: officeqguycartoons.com




Proceedings with Inter-related Data needs

Long-Term Gas Proceeding
» Tackles reliability standards, stranded assets, fair cost shifts and strategic transitions

Gas Safety and Reliability Branch
* Investigates deteriorating gas infrastructure and assesses risk

Aliso Canyon Leak Investigation
* Examines long-term viability of Aliso Canyon NG storage facility

Integrated Resource Planning Proceeding

* Considers data from all electric procurement policies and programs



Proceedings with Inter-related Data needs

Integrated Distributed Energy Resources Proceeding

e Quantifies contribution of DERs for Integrated Resource Planning

General Rate Case Proceedings
e Approves infrastructure maintenance and developments costs and rates

Ratepayer + Non-ratepayer-funded Programs and Proceedings
* SGIP, EE, LI/ ESA, AQMD, SJV Pilots, SOMAH, EPIC, others

CEC-CPUC AB 3232 Building Decarbonization Assessment

 BylJan1, 2021, evaluate GHG reduction potential for residential and commercial buildingsthrough
2030.

CEC Title 20 Data Regulations
* |0U datasubmitted to CEC for energy forecasts, setting state energy policy
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Image Source: southmountain.com

Energy Division, Gas Policy and Reliability Section: Christina Ly

Safety and Enforcement Division, Gas Safety and Reliability Branch: Matt Epuna
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CPUC R.20-01-007 Long-Term Gas Planning OIR

* OIR Issued January 27, 2020

* Three tracks to the proceeding.
e Track 1A and 1B currently underway.

* Track 2: Long-Term Natural Gas Policy and Planning
* Pre-Hearing Conference June 2021

* Some topics:

 How much gas infrastructure is needed to ensure reliable gas service through 2030,
2030-2040, and beyond?

* What type of data should be collected to forecast the expected decline in demand
for each customer class on the gas utilities” backbone, transmission, and
distribution systems during each time horizon?

* Should we establish parameters to determine when aging infrastructure should be
replaced?
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CPUC R.20-01-007 Long-Term Gas Planning OIR

Shared Goal: Planned curtailment of NG distribution networks
where cost-effective

 Coordinate data needs with related
proceedings

e Avoid duplicative efforts Bldg Decarb

Data

* |dentify preliminary overlapping data needs “
through today’s workshop Long- NG Gas

term Gas Safety
OIR Data Data

* Collect additional data if necessary ahead of
Track 2 through Gas OIR.

e Recognize incremental data points for the OIR
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CPUC R.20-01-007 Long-Term Gas Planning OIR

GSRB Introduction

*CPUC enforces the Federal Natural Gas Pipeline Safety Regulations on
all investor-owned entities that operate infrastate gas pipelines, natural
as stora%e fields and Municipalities that operate gas services in CA

rough the Certifications and Agreements with the Pipeline and
6H(§;1128gdous Materials Safety Administration under 49 U.S.C. §§ 60105-

*Gas Safety and Reliability Branch (GSRB) has safety regulatory
jurisdiction over 150,000 miles of investor-owned natural gas pipelines
In addition to Municipalities and Master-metered distribution systems.

*GSRB conducts investigations of reportable gas incidents.

» GSRB conducts on-site inspections of construction projects,
Inspections of operation & maintenance activities and other gas safety

related activities.
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CPUC R.20-01-007 Long-Term Gas Planning OIR

GSRB is in the Process of Acquiring a GIS

*GSRB will be r_eguesting gas pipeline GIS mgaléing information from IOUs and
PHMSA to build a comprehensive pipeline GIS to enhance its pipeline safety
awareness and support Its inspections and incident investigations.

* GSRB envision sharing some of the GIS data with Energy Division

 GSRB has a standing data requests for all planned construction
activities  from the three major 10Us.

*GSRB occasionally collect data on 1ssues like vintage plastic Aldyl A pipe
material replacement and etc

* GSRB plan to collect GIS maE{plng Information during incident investigation
and inspections to enable GSRB to conduct a well-informed investigation and a
comprehensive risk-based field inspections that includes pipeline record
Integrity verification.
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CPUC R.20-01-007 Long-Term Gas Planning OIR

GSRB Confidentiality Guidelines

*GSRB is very cognizant of the security sensitivity of some of the data
contained In the IOUs gas pipeline GIS

*GSRB 1s will observe the requirements of the PU Code Section 583 and
CPUC General Order 66-D

» GSRB will observe the requirements of Physical facility, Cyber-Security
and Critical Energy Infrastructure Information (CEIl) as defined by the
regulations of the Federal Energy Regulatory Commission at 18 C.F.R. §
388.113

16



Rules Governing IOU Data Confidentiality

* Protect Citizen’s right to privacy; CA Constitution Art. I. Sec 1.

* Principles: Fair Information Practice Principles

1.

O NO A WN

Transparency

Individual Participation
Purpose Specification
Data Minimization

Use Limitation

Data Quality & Integrity
Data Security
Accountability & Auditing

17



Rules Governing IOU Data Confidentiality

1. Transparency

* CABusinessand Professions Code Section 22575 —Requires online posting of a privacy and third party access policies of
Californiabusinesses, including California energy utilities

2. Individual Participation

* CACivil CodeSection 1633.1 et seq. —Authorizing the use of electronic transactions / signatures to satisfy laws requiring
recordsto be in writing

* CPUC Decision (D) 90-12-121; 39 CPUC 2d 173 (1990) —CPUC policiesin “Customer List OI1”(1.90-01-033) restricting access
by third parties to confidential customer information possessed by utilities unless the customer provides written
permission and prohibitingaccess by law enforcement except pursuant to legal process (i.e., warrant or subpoena);
directin%the IOUs to notifythe CPUC in writing ninety days prior to any contemplated change in policies regardingrelease
or use of customerinformation

3. Purpose Specification
e«  CPUC Decision No. 00-07-020, 7 CPUC 3d 380, 422-425 —Extends customer data to IOU third party contractors

4. Data Minimization

*  CA PublicUtilities Code Section 6354(e) —Energy utilities must report to municipalities the names and addresses of
customers who transport gas or electricity, for purposes of enforcing taxes and fees. Municipalitiesshall not disclose such
customerinformationto third parties
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Rules Governing IOU Data Confidentiality

Use Limitation

*  CA Public Utilities Code Section 583 —Prohibits disclosure of confidential information provided to the CPUC unless ordered released
by the CPUC

Data Quality & Integrity

Data Security
* SB 1476, Public Utilities Code Section 8380 (d)

Accountability & Auditing

*  CA Public Utilities Code Section 581-584- Requires utilities to furnish any reports [or data] required by CPUC to keep itself informed.
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Rules Governing IOU Data Confidentiality

D.06.06-066: Electric Procurement Data Confidentiality
* |dentifies 13 categories of IOU Data

* Deems certain data to be public after 1 year
* E.g. Historical Peak Demand by Customer Class

* Near-term forecasts receive greater protection than longer-term
forecasts

e Establishes that confidentiality of data depends on context
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Rules Governing IOU Data Confidentiality

D.14-05-016: Access to Energy Use Data

* Defines users and levels of access; state energy agencies, local
governments, research institutions, public

» Sets aggregation rules by user
e Sets a framework for direct access through 10U

e Subsequent decision D.18-05-041 requires SCE to establish a
statewide energy data access tool with proportional allocation from
other IOUs (up to $2 million)
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Misalignment with recent laws

 AB 802 (Williams, Statutes of 2015) changes the aggregation
thresholds for nonresidential and residential customers

* Allows building owners access to renter’s energy use data, if
aggregated

* Requires public disclosure of annual energy use data for certain large
multifamily properties

e CEC sets regulations for public disclosure

22



Customer right to disclosure

D.20-03-027 , Conclusion of Law #30:

It is reasonable to provide IOU customers the option of voluntary public
donation of their energy use data rather than assume that every
customer is unwilling to share their individual energy use data for public

interest decarbonization-related research.
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Proposed Data Categories

1) Data available or possible through IOUs

2) Data obtainable through other known sources

3) Data not currently available- would require ground research, new
studies

24



|OU-related Data

Categories of data that I0Us have, or can collect

|.  Physical characteristics:

1) Behind-the-meterdata: E.g. building characteristics data, age of program-incented
appliance, presence of solar PV/ EV, locational attributes

2) In-front-of-the-meterdata: E.g. Service line size, feeder capacity, age, material
characteristics of natural gas pipeline, locational attributes

Il. Energy Data:
1) Usagedata: E.g. customer billing data, hourly load profiles (program-incented
appliances)

2) Generationand Distribution data: E.g. Service line size, feeder capacity, age, material
characteristics of natural gas pipeline; transmission and distribution level, locational
attributes

25



V.

|OU-related Data

Categories of data that I0Us have, or can collect

Rates data:
1) About the rates: E.g. hourly rates by customer class, baselines, tiers, rate forecasts

2) About the customer, derived from rates: E.g. number of customers on certain rate,
equity need, primary heating source

Customer characteristic data:

E.g. Household size, responsiveness to programs, other self-reported customer data
collected through programs
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External Data

* Housing and Community Development, Planning Commissions
* Planned developments

 US Census Bureau

* County Assessors
e Square footage

* Needed but unavailable
* E.g. Locations of equipment that are at end of useful life
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Proposed Framework for Needs Refinement

e Establish a Stakeholder Data Working Group
* The Working Group would identify:

* Dataneeds

* End Users and Use Cases

* Data Sources

* Categories

* Format

* Funding sources, research organizations, overlapping work
* Dissemination methods

e Statutory and regulatory limitations, refinements needed

* Workshop/ publish working group findings; refine data needs
 Annual resolution, if needed

28






Framing Data Needs and Use Cases for
Building Decarbonization

CPUC Workshop on Building Decarbonization Data Submittals
June 17, 2020
Presented by Katie Wu

O-0OF
GRIDWORKS



Gridworks” Mission

To convene, educate, and empower stakeholders working to decarbonize
electricity grids

FINAL REPORT OF THE
CALIFORNIA PUBLIC UTILITIES COMMISSION'S
WORKING GROUP ON

LOAD
SHIFT

v

’ SIUCON VALLEY
CLEAN ENERGY

0T

GRIDWORKS

x0T

GRIDWORKS




The Gridworks Team

Matthew Tisdale Katie Wu
Executive Director Director

! 1
Ronny Sandoval Deborah Shields
Fellow Operations and

Communications Director

Mike Florio
Senior Fellow

Paul “Mac” Roche
Project Manager

Eric Martinot
Senior Fellow

Hector Tavera
Distribution Grid Analyst

Arthur Haubenstock
Senior Fellow

Rehana Aziz
Project Manager
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Overview GRIDWORKS
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Barriers to Building Decarbonization

LOW PERCEIVED
CUSTOMER
VALUE

LOW PERCEIVED
CONTRACTOR
AND BUILDER
VALUE

HO0F
GRIDWORKS

Customers do not see a clear value proposition. Contributing factors include:

* Lack of incentives encouraging customer adoption

« | ack of financing solutions to help customers manage up-front costs

« | ack of coordination with existing building weatherization support programs
« | ack of paths to market for electric load shift enabled by heat pumps

» Lack of customer bill savings in some utility service territories at current electric and
gas rates

« | ack of markets to monetize grid and climate values

Like customers, contractors and builders do not see a clear value proposition.
Contributing factors include:

« | ack of incentives encouraging builders to construct carbon-free structures

« | ack of training for builders and contractors

« | ack of recognition for builders and contractors promoting building decarbonization
* | ack of coordination and support for local government permitting offices

* | ack of adequate measurement and valuation of GHG emissions

* Lack of consumer demand

Source: Building Decarbonization Coalition (2019) 34
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Data Informs All Program Stages CRIDWORKS

Planning Tracking

Evaluation Research
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Recognize the Data Reporting Costs GRIDWORKS

. L]
Data CO I IeCt I O n 4 SDG&E Interactive Map and Integration Capacity Analysis (ICA) User Guide
p rocessi ng, Interactive Map

Map Navigation and Zoom

formatting, and -

Type an address, city, place, substation or circuit to zoom into that location. o

reporting are

2.1Zoom extent — zooms out to default elevation, service territory

e Layer List - click to select the desire layer to view

* Datastorageand -
maintenance also has
a cost

2.2 Next zoom- takes you one forward zoom level ?(g'“‘"
g e n e r‘a I I y p a r‘t Of o 2.3 Previous zoom — takes you one back zoom level /‘~
© y,
s 2.4 Zoom out- draw a rectangle on an area on the map to zoom out A \
. E 2.5 Zoom in- draw a rectangle on an area on the map to zoom in |\ |
t
ro r i l m m i l t I C b+ 2.6 Panning — Click and drag on the map to move the map location. ) ‘
e 2.7 Zoom in and zoom out buttons \ ‘
2 ; . \ e e |
° ° ° E (or use the mouse wheel to zoom in and out) X de daxy \\‘ |
oz 6 NG |
o Specific Zoom level layer g \ N sanmucds |
T L Escondido |
3.1 Substation Level - zooms to an elevation to display layer D\ 2.7 5
‘i Sukan |
3.2 Grid Level - zooms to an elevation to display layer C/' 4 bentats
3.3 Section Level — zooms to an elevation to display layer e J'i 3
: \ / |
© Legend - click to displays the values of the selected layer W Sdtetauon.Level. 3.1 sy i ‘
. Grid Level 3.2 \ [ :

© Elevation map display
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Simplicity Helps Reduce Costs

2019 Expenditures ™!
w18 Program-to-Date
Towl Year-to Date 2019 Total Expenditures
Cost Hem January ™ February March April May June July August September October Nowember December Expenditures 2018-2002

Category 1: Reliobility Progroms

Agricultural Pumaing Interruptible (AP 1) 511,053 1541] 5B 5195 520 52 i52) 3 [543} 155) 152) 552 511,148

8ase Interruptile Program [81F) %7157 1565] ] 5184 532 53 i53) 4 (%66} 52,360 (5486) 1,909 9,105

Optional Binding Mandatary Curtailment ([O8MC) [54) S0 7 S0 20 S0 0 50} 20 0 55 i52)

Aotating Outages (RO} 5% 52 513 i55) 51 i51) 51 5113 1511 150 s 116

Scheduled Lead Reduction Program [SLAF) [57) S0 1 S0 20 S0 50 50 £0 50 51 156}
Category 1 Tatal $18,241 17 400 [557) 36 156 57 % $2,354 1$4m8) 0 50 $2,119 520,359
Category 2: Price Programs

AC Cycling : Summer Discount Plan [S08] 5204,019 52,206 53383 5766 5432 5453 $1,352 52,432 151,807} 585 5248 9,551 $213,570

Capacity Bidding Program (CBF) 5383 511,788 53 511,695) 58 51 i51) 51 (518} 1521 151 567 3430

Demand Bidding Program (DEF] %1257 15401 5B 3 52 i52) 3 1541} 155) 152) 556) 51,161

Save Power Day [SPOFTR] $237,450 2,139 1500 52,445 [565) 56 [E15] L] {5230} {515) [56) [56) 55,871 4243321
Categary 2 Total $443,088 516,053 4,802 (58,482) $339 $462 1,344 42,008 [51.597) 84 $239 156) $a $15,383 $458,482
Categary 3: OR Managed Programs ™™

AR Cantracts/DR Contracts (AMF) 514 ] 51 148,638) S0 0 S0 50 15249 £l el [58, 718) (58, 704)
Categary 3 Total 514 ] s1 (58,698) 50 ] 50 30 [$24) ] 30 30 ] 58,718} (58, 704)
Category 4 : Emerging & Enobling

Auta DR { Techrology Incentives (AutoDA-TI) |$407,410) 513,088 536,581) 531,274 1557) 573 151,287} 61,286 156,178) 559,509 5347 210)

Emerging Markets & Technalogies $2,325,254 $154,589 5154 505 540,580 ) 561,251 542473 521,558) 545,364 S74,644 $32.538 $524,849 $2,850,103
Category 4 Total 41,517,844 $153,836 $167,594 Sa6m [ El] $92,524 Sa2.418 [621,488) $48,177 $115,530 426,760 0 50 5584048 $2,502, 202
Category 5 : Pilots

Over Generation Pilct Pragram S376,622 0 (5110,572) 5118 S0 20 54,950 261,353 574,652 67,612 S63,929 5362,042 5738 664
Category 5 Total 5376622 50 [$110,572) 5118 50 50 54,950 S261,353 474,652 567,612 $63,529 S0 50 $363,043 4738664 |
Category & : Evalumtion,

DR Research Studies [CPUE) $62,370 0 L 0 st 0 st 0 0 520,000 0 500,000 $262,370

Measurement and Evaluation 5494,350 {512 [5461 (5142, 266) S5 S8 G124 516 {5688) S237 {520} 162 [543,8256) $450,525
Category & Total 556,721 1512] [5a6) [$142,266) 598,568 5328 $18 15688) $237 4199580 4162 50 50 $186,175 £712 895 |
Category 7 : Marketing, Education & Outreach

Other Local Marketing [515,565) S0 S0 56,139 S0 158,297 151,721} 0 53,443 20 S1,700 51,262 1514, 306}
Categary 7 Total 1515565} ] 50 56,139 50 [58,297) 151,721) 30 $3,443 ] 51,700 30 ] $1.262 (514, 306) |
Cotegory 81 DR System Support Activities

O Systems & Technology (SET) 6,637 (5500) 15133) 5554 [5177) 243 sazy 15228) 15408 (557} [522) 5611} 56,027

D Fule 24 5727,351 526,126 S2TAZE [5340,221) 522,083 422,10 521,095 543,554 535,171 422,501 527840 [527,815) 639,576
Categary 8 Total $738,008 25,626 427,203 [$230,667) 421,906 $22,253 $21,422 443,716 438,763 $22.404 427,818 0 50 [$28,425)
Category 9 : Integrated Programs and Activities (including Technical

Commercial New Construction [525,725) b 0 S0 50 (510} 50 {520} (525,736)

O Energy Leadership Partnership (ELP) 5128 52 52 i52) 52 1521} 152) 1573) 556

D Institutional Partership 5143 51 51 51) 52 (516 51 1554) a7

O Technology Resource Incubator Program (TRIO) 5183} 0 20 500 51 156} 150 (520) (5189}

ID5M Cantinucus Energy Improvement 57a) 0 51 i51) 51 156} 150 52z) 482y

105K Food Processing Pilot [5€) 50 20 S0 0 0 0 S0 156}

Integrated DSM Marketing 5918 593 1 Sh0 15881} 1573} S9,027 s11.272 $12,188

Residential New Construction Pilct 1533} 50 0 (500 54 [50) 1512} -2

Statewide ID5M (5111, 243) 30 50 50 528272 (425,272 29,186 529,186 (582,057)

Technical Assistance [Ta) [51,104] 5700 5 52) 53 1552} 52 5576 [5528)

Third Party Fragrams [%1,304) $1,158 4 i54) 5 586} 54 5952 5352y

‘Workforce Education & Training it (5553) §121 (521 £l [542] [52) 521 [5533)
Categary 8 Total 1$139,005) $2,077 $18 S48 420,407 (420 507) 438,201 50 50 $41,814 (507,210

Source: SCE 2019 Demand Response Monthly Report

S sl
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GRIDWORK

But thereis a
tradeoff with ease
of interpretation
and usability
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Data Benefits Represent Values GRIDWORKS

Transparency
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Examples of CPUC Data Tracking

Energy Efficiency Data CEDARS  Evaluation Regulatory Resources Site Feedback

Choose Program Cycle: ® Rolling Portfolio O 2013-15 O 2010-12 Rolling Portfolio Click here to see notes.

Portfoli Electricity Demand Gas Savings Emissions Expenditures Cost
ortiolio Savings (GWH) Reduction (MW) (MMTherms) Reductions ($ Millions) Effectiveness
(1,000 Tons)

P @® Bar Chart © Time Series © Map Data
rograms

Emissions Reduction (CO2 1000 Tons)

o

u
PGE SCE SCG SDGE Portfolio (Al
Market Sector

I

5072 Year
5000 (Al

I

Measures
Quarter
(Al

I

4,000
EndUse Statewide Program

(Al

I

- Program
Building Type 3,000 (Ally

663090

I

2415
2297 Sector

(Al
2,000
1,605

I

1099
1,000

=)
Gross CO2
Gross CO2
-
Net CO2 =
wn
Gross CO2 el
3
Net CO2 B
=
Gross CO2 E]
3
Net CO2 I =
Gross CO2
Net CO2
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xamples of CPUC Data Tracking

California Distributed

i Lo Search Q
Generation Statistics
Find a Solar Installer Download Data Stats & Charts CA Programs FAQ

NEM Solar PV California Solar Initiative Low-Income Solar PV Rule 21 SOMAH

Summary: These statistics and charts are created from completed incentive applications from the Single-family Affordable Solar Homes (SASH) programs, the Multifamily Affordable Solar
Housing (MASH) programs and the Disadvantaged Communities - Single-family Solar Homes (DAC-SASH) program.

Data Type: Incentive Applications Utilities: PG&E, SCE and SDG&E Technology: Solar PV Data Source: Low-Income Solar PV Data Set
Data View: allious ~ Data Typ¢ v Capacity Program: il + Time Series:  allvears v
Projects
Incentives
Territory and Location? Capacity?
7 — 14.0 —
+ L = =
- ' 12.0
10.0
=
s 80
=
g
bl
2 6.0
4§
4.0 |
| =
20 I
—_— |
Capacity (kW) o 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2013 2020
E——
0 2.5k 5k 7.5k 10k ® MASH 2.0 @ MASH 1.0 SASH 2.0 SASH 1.0 DAC-5ASH
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Equitable Electrification Framework _ . .

AFanenh B * 2019 Greenlining and Energy Efficiency for
| All publication

e “...an equitable transition will respect
people’s and communities’ right to self-
determination and will seek to build trust
among communities that may view clean
energy as a false choice that is forced upon
them without consideration of their wishes
and needs.”
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ummary of Five-Step Framework

5O F
GRIDWORKS

Assess the Communities’ Needs. Understand barriers, residents’ knowledge levels regarding building decarbonization, and communities’
specific needs, wishes and concerns.

Establish Community-Led Decision-Making. Rich community input and engagement strengthen the overall program design quality and deliver
tangible local benefits. Partner with community-based organizations to ensure that decisions are based on community needs and priorities.

Develop Metrics and a Plan for Tracking. Metrics should include both clean energy benefits like greenhouse gas reductions and community
benefits such as local hires and residents’ ability to pay their energy bills without sacrificing other essential expenses.

Ensure Funding and Program Leveraging. Provide long-term, stable funding cycles, targeted program design, and coordinate and integrate with
complementary programs.

Improve Outcomes. Using the tracking and metrics plan described above, ensure that there is a continuous feedback loop to improve current
and future programs’ reach and impact in ESJ communities. Consider adjustments to ensure the program reaches the people it seeks to reach
and delivers the intended benefits.
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Community-based Metrics Options



Measuring Community Resilience

Resilience can be
measured across several
different metrics

Program administrators
should consult with
communities on
resilience-related goals
to identify the necessary
metrics

Table 1. Local energy resilience dimensions and indicators

O OF

GRIDWORKS

Local energy resilience
dimension

Indicator

Potential hazard

Energy efficiency solution
that reduces vulnerability or
increases capacity to cope

Energy infrastructure
and reliability

Improvements in
community-wide energy
efficiency

Disruptions and
outages

Reduce demand through
efficiency

Transportation
connectivity

Availability of, and
access to, multiple
transportation modes

Service disruptions to
transportation modes

Location efficiency;
multimodal transportation
system

Distributed generation

Number of critical
facilities served by

Loss of power at critical

Combined heat and power

efficient distributed loads {CHP)
energy
Thermal building Et“:i':,.d'gﬁf;m::d Inability to shelter in Well-insulated buildings that
pErfDrmanCE g . y place SafEﬂy maintain temperature
CDmpllance

Urban heat island
effect

Temperature gradient
between urban area
and surrounding rural
areas

Stress on electric
system

Energy efficiency to reduce
system peak

Climate change

Levels of community-
wide GHG emissions

Varied (climate change
acts as a risk
multiplier)

Reduce GHG emissions
through efficiency measures

Particulate matter
pollution

Levels of par‘tiwlate
pollutants

Chronic health issues

Reduce local pollution
through efficiency measures

Energy burden

Proportion of
household income
spent on energy bills
(especially for low-
income households)

Inability to prepare for
the unexpected (due to
high burden)

Lower bills through energy
efficiency

Energy bill stability

None

Inability to prepare for
the unplanned (due to
unexpected bill swings)

Reduce exposure to swings
through energy efficiency

Source: Ribeiro and Bailey, 2017
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I\/Ieasurlng Oorkrorce mpacts GRIDWORKS
* “To ensure local business engagement, job creation, and career

pathways for local residents, programs can measure who accessed
contracting, employment and workforce development opportunities
in low-income communities”

* Number of jobs created, participation in new apprenticeship and
training programs, and number of local hires should be tracked

Contracts or jobs to locally-owned, minority-owned, women-owned, and small businesses (# and/or %)

Workforce Number of jobs created (# by job type)

Development Participation of low-income residents in the energy efficiency and renewable energy workforce (# of local workers trained and #
placed into energy efficiency and renewable energy jobs)

Source: US Department of Energy 45




Measuring Energy Burden

* Look beyond bill impacts —
Build from the CEC’s bill
impact tool to track and
mitigate energy burden

* Proxy data and/or averages
of census tract-level data
may be appropriatein
some cases

O OF

GRIDWORKS

Table 23: Measures of Energy and Household Burden

Measure What it Measures Calculation Method Meaning of Categories
Energy Actual home energy Household Energy Bill * High: 6.3 percent or higher
burden costs as a percentage Self-Reported Gross * Medium: 3.9 to 6.3 percent

of household income Household Income * Low: I.0 to 3.9 percent

*  Very low: energy burden < [.0%2%

Modified Actual home energy Household Energy Bill Same breakpoints as for energy burden
energy costs plus valuation of  Self-Reported Gross
burden medical, housing, and Household Income +

food stamp assistance Valuation of Non-Cash

as a percentage of self-  Assistance

reported gross

household income
Energy Household challenges Points allocated based on Primary assignment based on
insecuricy regarding affordability responses to survey questions challenges paying energy bill (with

of energy bills and
monthly trade-offs
between meeting
energy needs and bill

payments

about:

* Difficulty household faces
in paying energy bill (C5)

* Household disposition to
and motivation for saving
energy (Al9)

* Equipment-related
inability to keep home
temperature comfortable

adjustments based on other inputs):

High: Constantly struggle (or

usually struggle with high degree of

energy saving practices)
Medium: Usually struggle

Low: Sometimes struggle
MNone: Never struggle and few
energy practices motivated by

Source: Evergreen Economics (2016)
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Figure 25: Summer Maximum Daily Average 8-hour-Ozone (ppb) and Annual PM:zs (ug/m?) for
Different Scenarios in South Coast Basin

Measuring Health Impacts

* Maps visualizing regional criteria air
pollution impacts may be well-
suited for longer-term analysis
horizons

(a) Reference summer 8-hour ozone (b) Reference annual PM2s

e Partnershipsare key! For ,
communities with high asthma BB oreeafsbeme it afimrce, 5l ifapoeainen Sl
rates, Marin Clean Energyand Green 1 ins
& Healthy Homes Initiative provide
an example of a partnership to offer
health and energy services to
improve indoor air quality and | s =
red uce in_home asth ma tng gers s i v e s I s e o W o i i

Coast Basin.

R

Source: Alexander, M. et al, 2019



%O F
GRIDWORKS

Takeaways

To promote transparency

Make data easy to access and visualize

To stay accountable

Track metrics specific to targeted programmatic outcomes

To promote equity

Include community-based metrics such as local jobs, energy burden, and health effects




Thank You!

Contact:

Gridworks: https://gridworks.org/; info@gridworks.org

Katie Wu: katiewu@gridworks.org

OT

GRIDWORKS


https://gridworks.org/
mailto:info@gridworks.org
mailto:katiewu@gridworks.org

O- 0T

Resources

GRIDWORKS

Low Income Needs Assessment Studies: https://www.cpuc.ca.gov/igap/

Issue Brief: Using Data to Set Priorities and Track Success of Low-Income Energy Programs (US Dept. of
Energy):
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/IB_Using%20Data%20t0%20Set%20Prior
ities Final.pdf

Indicators for Local Energy Resilience (Ribeiro and Bailey, 2017):
https://www.aceee.org/sites/default/files/resilience-indicators-0817.pdf

Air Quality Implications of an Energy Scenario for California Using High Levels of Electrification (Alexander, M.
et al, 2019): https://ww2.energy.ca.gov/2019publications/CEC-500-2019-049/CEC-500-2019-049.pdf

Equitable Electrification Framework (Greenlining and Energy Efficiency for All, 2019):
https://greenlining.org/publications/reports/2019/equitable-building-electrification-a-framework-for-
powering-resilient-communities/
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https://www.cpuc.ca.gov/iqap/
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/IB_Using%20Data%20to%20Set%20Priorities_Final.pdf
https://www.aceee.org/sites/default/files/resilience-indicators-0817.pdf
https://ww2.energy.ca.gov/2019publications/CEC-500-2019-049/CEC-500-2019-049.pdf
https://greenlining.org/publications/reports/2019/equitable-building-electrification-a-framework-for-powering-resilient-communities/

Image Source: Google Images
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Natural Gas Infrastructure Data needs In the
BUILD and TECH programs

Michael Colvin

Director, Regulatory and Legislative Affairs
California Energy Program

June 17, 2020

EDFE&E

ENVIRONMENTA\
DEFENSE FUND

Finding the ways that work
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Data Rationale

« Gas Data Is useful for both TECH (existing buildings) and
BUILD (new construction)

* We can use the information to help target and strategically
offer programs

» Gathering data should be informative to our policy objectives.
If we are clear on the objectives, the data needs become

easier when grounded on the goals



Goals

* Minimize customer cost
— Strategic retirement of existing infrastructure
— Displacement of new investments
— Strong intergenerational and other equity considerations about cost
— What is the remaining book value?

* Accelerate decarbonization of the pipe
— Think about leak repair, configuration of compressor stations, etc.




Value to be Recovered (%
of Original Investment)

Overview of Stranded Value

Asset Value Already
Recovered

Electrification Transition

Asset Value to be
Recovered

1
|
1 Stranded
' value

End of Life

Today

Time

No Longer “Used
and “Useful”

Planned End of
Useful Life




INITIATING A LONG-TERM GAS TRANSITION PLAN IS IMPERATIVE

B X
yource: £3

320

Without a ~

managed gas

transition, " Guimiiatve
projected gas N
rates in 2050 are 10 aManaged Gas

System Transition.

5x more than they
could be with a
managed

transition plan o — - - .

2019GASRATE 2030 GASRATE 2030 GASRATE 2050 GASRATE 2050 GAS RATE
NOTRANSITION ~ TRANSITIONPLAN  NO TRANSITION  TRANSITION PLAN

Projected Gas Rate (S/therm)
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Targeting TECH Deployment

Source: E3
UNTARGETED ELECTRIFICATION TARGETED ELECTRIFICATION
(No retirements) (Targeted retirements)

dada A
ki A A
AR A8y

4948 |

Mixed fuel house )
(Natural gas and electric) A All electric house
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New Investments

* Why are there new pipeline investments?
« Can we target pressure changes?
« Can we defer new connections?

* How do we start thinking about "non pipeline

alternatives?”



Thoughts on Maps

* Mapping Is a data visualization tool

* NO false precision - do not need any
iInformation that will infringe on customer
privacy

* Where are there major leaks

* Where will there be major demand
regardless of residential buildings

* What If scenarios — what If an entire
jurisdiction acted locally — impact on the rest

of the system '



Michael Colvin

mcolvin@edf.org (415) 293-6122



mailto:mcolvin@edf.org

e Assessing Data Needs for
Building Decarbonization

A

Lunch Break
Please return at 1:00 PM PST



pansion and Retirement:
e for Data?

Building Decarbonization OIR Data Workshop
June 17,2020




m

Presentation Overview

Agenda

Expanding the gas system: why and how is service extended to new locations?

Retiring existing gas facilities: what role can data play in targeted electrification?
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MH PG&E and Building Electrification

Objectives
and
Example
Activities

Enhance understanding of customer perspectives

* Robust study on customer perceptionsof gas and electricity
* San Joaquin Valley Disadvantaged Communities Pilots

Support all-electric new construction

* Technical advice and publicletters of support to cities developing Reach Codes
* Request toincorporate avoided gas installin cost-effectiveness calculation for Energy Efficiency new
construction programs

Promote all-electric rebuild

* Provide incentives for efficient, all-electricrebuilds through Advanced Energy Rebuild (AER) program
* Explore potential to avoid gasinfrastructure install in target locations with Zonal Electrification Pilot

Pursue electrification as alternative to planned gas spend

* Incorporate electrificationinto gas planningand operation
* Offer to convert customers to all-electricwhen possible

Explore potential for electrification to reduce future spend

* Internal assessment of available datato streamlineengineering review of potential alternatives
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HH Key Takeaways: Expanding the Gas System

PG&E only extends new gas service in response to a requesting customer. PG&E may
not refuse to extend service if the request meets CPUC-governed requirements.

PG&E becomes aware of requests for new gas service once the customer submitsan
application to Service Planning. Usually, this occurs when a property owner has
completed plans and received construction permits.
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%H Forecasting: Program vs. Projects

New Business Program

 New Business budget forecasts are based on projected new meter sets

* Meter set projectionsare based on an economic model that uses building permit and employment
indicators

* Forecasts are made at the system level, not regionally or location-specific

New Business Projects

e Distributionand Service line extensions are only installed at customer requests

e Distributionline extensions are not builtin the absence of customer projects
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MH Establishing New Gas Services

Request for gas service to new location

Customer submits application for new service to utility o
. ) o ) Customer Decision
Utility receives and processes application for new service

NS

Project Scope & Cost Estimate

Utility prepares design
CPUCG.0O.s(58-A& 112-F)and 49 CFR

Utility/Customer execute a written contract for installation _
CPUC Tariffs (Rules 15 & 16)

(Customer contributions and allowances are set by tariffs)

NS

) g

Infrastructure installed

Customer install gas service entrance facilities Local and State Building Codes

CPUCG.O.s(58-A & 112-F)and 49 CFR

Utility installs line extension facilities required to serve
location safely

Gasis onlyinstalled
in response to
customer requests.

Gas service is
established if a
customer complies
with Utility tariffs
and rules, which are
authorized by the
CPUC.
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Overview of Gas Rules

Gas Rule 15 — Gas Main Extensions

* Describes the requirements for extending Distribution Mainsto supply three or more Permanent
Services with gas loads

e Describes Applicantand Utility responsibilities
* Describes Contributionsor Advances required by an applicantto receive utility service
e Sets the methodology for calculatingallowancesfrom bona-fide loads
* Allowancesand discounts set forth by the Commission and are recovered from ratepayers

e CPUC authorization isneeded for any substantial changes

Gas Rule 16 — Gas Service Extensions

* Describes the requirements to install service facilitiesthat extend from the Distribution Main to the
Service Delivery Point, and the service related equipmentrequired of the customer

e Describes Applicantand Utility responsibilities

* Identifiesfacilitiesthat are subject to allowances
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MH Terminating Gas Service

Once new service has been established, PG&E is required to
continue serving the property, even if load decreases.

Distribution Line Extension contracts have a term of 10 years,
which commences on the date the PG&E facilitiesare installed
and first ready to supply service.

If a customer requests for gas service facilitiesto be removed,
there are costs and crew time associated with stopping
service.

* PG&E removes service facilitiesat no charge to the
customer if the 10-year contract term has expired.

* PG&E will collect estimated costs to remove gas facilities
if requested by the customer prior to the termination of
the 10-year agreement.

Distribution and Service
Extensionsare permanentin
nature, as recognized by
Rules 15 & 16.

The Utility must continue

maintaininginfrastructure to
ensure safe and reliable
service, unless and until a
property owner indicatesin
writing that they are
requesting to terminate gas
service.
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HH Key Takeaways: Electrification and existing gas system

(=) o)

PG&E data and maps help planning engineers scope options to achieve necessary
outcomes. Few electrification opportunities can be identified or evaluated
without planning expertise and some manual analysis.

In the process of pursuingelectrification alternatives to planned gas projects on
dozens of occasions, PG&E has learned that the most significant barriers to
success are customer consensus, cost, and availability of funds.
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HH Engineering review Is required to assess electrification potential

Future Aldyl-A replacement identified.

On their own, data layersprovide an
incomplete picture of electrification
opportunity.

Detailed engineering review is required
to determine, for example:
e Which facilities (and buildings)
o - involved in mitigatingidentified risk
Area disrupted by * Hydraulicfeasibility of electrification
pipeline retirement .

alternative
e Cost of available options
* Changes to site conditionsof non-

35120903

Some data layers suggest future gas spend, for example: utility assets

« Aldyl-A pipeline * Potentialto alter configuration to
* High Pressure Regulators reduce number of customers

* Rate case commitment programs impacted by retirement

* Integrity-driven work



HH Example- Electrification to avoid pipeline replacement

Electrification conversion costs are
driven by customer density and
pipeline retirement costs, which are
dependent on unique geographic
considerations and require a fair
amount of engineering design to
assess.

Example 2

Identified by searching

StatusQuo _____lCosts

Pipeline Replacement $1.2M

Alternative

TOTAL $1.2M

Pipeline Retirement ~ $20K

Customer Conversion $130K

(2) Idle Service
Retirement

S6K

Replacement

Example 1

S412K

TOTAL $412k

T

A RN AR
s \
S R Status Quo (North Costs Electrification (North
) =Y Side) Side)

Customer |

Identified by planner ;:": cohversion
scoping funded Aldyl-A job <F~ ‘ i

(B

e

Service Deactivation (17) S46k

Customer Conversion (17) $595k

Retirement S7K
TOTAL $648K



&H Key barriers: electrification as alternative to gas spend

. g . 100% of property owners in
Most significant barriers: target zone must agree to
terminate gas service

(s

Cost of electrification(e.g., Most rate case funding is

conversion, pipeline not flexible; electrification
decommissioning) must must be covered by

be equal to or lower than available expense dollars.

the cost of the gas project

Qi Fundine (@8

In PG&E’s experience, the primary
obstacles to replacing gas system
spend with targeted electrification
occur dfter a target location has
been identified.

Data has limited role in successful
implementation.
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HH Key Takeaways

PG&E only extends new gas service in response to property owner request. PG&E
may not refuse to extend service if the request meets CPUC-governed requirements.

PG&E becomes aware of requests for new gas service once the property owner
submits an application to Service Planning. Usually, this occurs when a property
owner has completed plans and received permits.

outcomes. Few electrification opportunities can be identified or evaluated
without planning expertise and some manual analysis.

In the process of pursuing electrification alternatives to planned gas projects on
dozens of occasions, PG&E has learned that the most significant barriers to
success are customer consensus, cost, and availability of funds.

@ PG&E data and maps help planning engineers scope options to achieve necessary
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" Decarbonization Vision and Pilots Data
W June 17, 2020
SOUTHWEST GAS James Stein, Energy Solutions Manager
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NATURAL GAS OPERATIONS

« 2 Milliontotal customers across
Arizona, California, and Nevada

* Serving 200,000 California
customers in portions of San
Bernardino, Placer, El Dorado, and
Nevada counties |

;l':
; %

* 5 Operating Divisions acrass the 3
states ¢ ‘

7
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SUSTAINABLE BUSINESS PRACTICES

From fleet and facilities

AN AN

LED lighting

Energy efficient windows and coverings
Computerized HVAC

Solar canopies

Energy Star® rated bill management system
Replace percentage of fleet annually

Add CNG and alternative fuel vehicles

CNG fueling stations




SOUTHWEST GAS’ DECARBONIZATION VISION

* Renewable Natural Gas (RNG) - 1% of its forecasted retail sales
portfolio from RNG by 2025, 2% by 2030, and 3% by 2035.

 Compressed Natural Gas (CNG) & Hydrogen — Utilization of CNG
to displace diesel fuel and hydrogen blending into pipelines to
reduce GHG emissions.

* Energy Efficiency & Renewable Energy Rebates — Energy
efficiency & renewable energy rebates decrease natural gas
usage and GHG emissions.




Customer Use

Clean Up

Landfllls

"\o"“ ’

< gé']?. =

RENEWABLE NATURAL GAS (RNG)

California Pathways to RNG

90%

of Southwest Gas customers
see RNG as environmentally
friendly.

RNG’s Potential

Rule 22 — Rules for an RNG
producertointerconnect with
natural gas distribution systems
Joint Utility Interconnection
Tariff Rule

Joint Utility Renewable Gas
Interconnection & Operating
Agreement (RGIOA)

“Adding 25% RNG into the existing
natural gas system and deliveringit to
heat homes directly (versus usingit to
generate electricity), the region can
achieveits climate goals without a
substantial build out of new power
plants.”

- Northwest Natural & Energy and Environmental

Economics (E3: Natural Gas Is Key to Reaching
Northwest Emission Reduction Goals)

“The research indicates that RNG
delivered to residential and
commercial buildings could reach
similar GHG emissions reduction
targetsin 2030 asappliance
electrification.”

- SoCalGas: Analysis of the role of Gas for a Low-
Carbon California Future by Navigant




COMPRESSED
NATURAL
GAS (CNG)

G Gl Gl Gl Gy Gl Gl CNG helped reduce greenhouse gas
GonGEn CnGen Gen G e | emissions by displacing 23 million

A R s (i ey e gallons of diesel fuel from customer
AT T OO Y fleets in 2019. That’s equivalent to

%ﬁﬁﬁa‘ﬁﬁ 14,500 cars off the road.

One vehicle represents the reduction of GHG emissions equivalent to 500 passenger vehicles.

QRW REPUBLIC

wﬁ SERVICES



BEYOND RNG - HYDROGEN

&NBRIDGE @

Hydrogenis a great
partner for wind,
photovoltaics and

Power-to-Gas

Future State - Blending hydrogen into
the natural gas distribution system to

»
Bloom’s hyd rogen offset the carbon content of the fuel
fu e I Ce I I . Hydrogen —
storage tank =
bl _«Aﬁ:ig»xvx«?:m.‘ T Oxygen %
Renewable B | Electrolyzer 1 @ Natural gas =
. ) distribution system
hydrogen is o IR v | =:
2 A S —
pathway for ——'.,....‘ a; __ .

o . N mhi— c " T—e el EEE DEE NEE
preserving existing I’ — ‘ ‘ ‘ ‘ ‘ | = m i e
gas infrastructure

" 3 Since electricity can't be stored, when The hydrogen that is produced Instead of converting the hydrogen back Alower carbon
W h | I e a I s O re d u CI n g there ?sla surplus, thg e\ectrolyzer tgkes . is then stored. - into electricity, the hydrogen may beA — v gasis delivered
electricity and uses it to split water into blended into the natural gas distribution to customers.
. . hydrogen and oxygen , while balancing system at a pre-determined percentage,
G H G e m l S S l O n S the power grid at the same time. to reduce the carbon content of the gas.

xxxxxxxxx

£
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N

Proposed Conservation and Energy
Efficiency Plan (TY 2021 GRC)

Conservation and Energy
Efficiency Plan

Rebates

Increasing the energy efficiency
of homes and businesses reduces
demand for natural resources
thereby lowering bills and
decreasing emissions.

%
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DATA AND PLANNING FOR THE BUILD AND TECH
PROGRAMS

* Planning — Builders and developers lead the way in planning
for natural gas inclusion in homes.

* Natural Gas Inclusion — Once determined home will include
natural gas, Southwest Gas assists customers through
engineering and installation steps.

* Customer Experience — Strong focus on customer experience
during natural gas expansion and promoting energy efficiency.




NATURAL GAS EXPANSION
(t Key Players

* HVAC and Plumbing Contractors
* They install the internal piping in the buildings that SWG will
energize thru the gas meter
* Municipalities and Permitting Agencies
* They approve SWG plans and design prior to installation
* Approve street cut and traffic control plans

* Builders / Developers
* They elect what type of gas will be installed to their project




%

m Thank you!
SOUTHWEST GAS
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Stretch Break

axai|

Image Source: http.//hyperboleandahalf.blogspot.com/2010/06/this-is-why-ill-never-be-adult.html|
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SDG&E Building Decarbonization & Related Data

Doug White, Customer Programs Policy & Strategy Manager

-
SD GE A gjb Sempra Energy utility”

CPUC data workshop presentation
June 17, 2020



SDG&E Overview

* SDG&E provides energy service to 3.6 million people
through 1.4 million electric meters and ~870,000 natural
gas meters.

* |t service territory spans 4,100 square miles.

* SDG&E is a duel fuel utility that supports customer choice
and flexibility in how they power their lives.

* Approximately 45% of the electricity that powers our
region’s homes and businesses comes from renewable
sources.

* SDG&E employs 4,000+ people as a subsidiary of parent
company Sempra Energy.




DG&E's Commitment to
Sustainability

N

SDG&E’s approach to sustainability means we’re
reducing our carbon footprint, fostering energy
innovation and conservation, and encouraging our
employees and the communities we serve to take
daily action to ensure a sustainable energy future.




N

DG&E’'s Examples of
Sustainability Efforts

A
ff; I i R

Clean Energy Clean Transportation

Around 45 percent of Expanding EV chargingin
the electricity that multifamily complexes
powers the region’s ~and workplaces

homes and businesses IFESHTEUTEEE

comes from

launching pilots to install

charging stations at the
renewable sources, Port of SD and SD

such as solar and International Airport.
wind.

A Clean Energy
Option

Residential customers
have the choice to be
green by committing up
to 100 percent of their
energy use from
renewable sources
through the EcoChoice
program.



SDG&E’s GHG Reduction Efforts

Greenhouse Gas Emissions

Member of CA Climate Action
Registry since 2003 with third party
verification.

In 2017, reduced direct GHG
emissions of approx. 1.6 million
metric tons of CO2e and 0.2 million
of indirect GHG emissions.

Energy Efficiency

Over the last 10 years, SDG&E
EE programs haveresulted in a
reduction of approximately
294,000 metric tons of CO2,
the equivalent of removing
approximately 588,000 cars
from the road.




Energy Efficiency Programs

Data Availability



Data Availability

* Energy Efficiency Programs
* Program data available from these programs are available

through CPUC’s CEDARS and EESTATS.

» Statewide deployment of a database tool and website to be q
referred to as California’s Analysis Tool for Locational Energy
Assessment (“CATALENA”) that will cross-link with other HH

information systems to produce energy use profiles that
support targeted, effective EE strategies and programs,
performance over time, and reliable analysis and reporting.




EESTATS Data Availability

Energy Efficiency Data

CEDARS

Evaluation

Regulatory

Resources

Site Feedback

Choose Program Cycle:

Portfolio

Programs

06O0OO

Market Sector

Measures

EndUse

Building Type

O Rolling Porzfolio

Electricity

Savings

(GWH)

O 2013-15

Demand
Reduction (MW)

; Emissions

Reductions

Gas Savings
(MMTherms)

(1.000 Tons)

@® Bar Chart © Time Series O Map Data

Emissions Reductions (CO2 1000 Tons)

Net Reported

900

700

600

400

300

Agriculture

1128

421

Commercial Industrial
8465 ga1.1
3333
186.0 1754
1353
80.1
]

® z010-12 2010-12 Program Cycle

21.7
—

Click here to see notes.

Expenditures

(S Mi

483.6

llions)

Residential

738.7

107.4

Cost
Effectiveness

1204
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l Net Reponed -
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Statewide Program
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Program Implementor
[cam -




CEDARS Data Availability

CEDARS

\ IR [ r
DATA, NG Programs Maonthly Reports. Budget Filings Cuarterly Claims

Please sslect the desired report type from these three options: Record-'avel Uszr-defned

The Summary Reporis page provides Program-level reporis by year combining data across the CEDARS Filing, Claim, and Monthly Report Modules.

Filtering allows users to salect anly the desired data needed for analysis.

ER ear Selector = Data Sefs

1. Mo custom sorting applied {using default sorting). 1. Mo filter applied.
[ 2018 [i] [ Filings i}
[ 2017 [ Monthly Reparts [i]
O 21e [ Claims [i]
O 2018
D 2020

Summary Data

Mo dzts selected. Pleass select 2t l23st one Year Selector and at least one Dats Set.




Other Program Incremental Data
Collection Efforts

* Emerging Technologies Program (ETP) pilots to study potential new
EE measures. Examples of data and intelligence collected:

* ZNE enablingtechnologies, Buildingenergy profiles, Technical and market
potential, Cost and savings estimates, customer feedback.

* Information collected is customer-specific and limited due to the number of q
projects and technologies evaluated.
e Codes & Standards CASE (Codes and Standards Enhancement) H

studies and Reach Code Cost Effectiveness studies. Data collected:

* Applianceand buildingdata simulationsin CEC's Title 24 energy
modeling software.

* These simulationsinclude energy savings estimates, cost-effectiveness

analyses, market assessments, economic analyses, material and water use
impacts.



Other Program Incrementa
Data Collection Efforts (Cont’d)

e CEC’s Electric Program Investment Charge (EPIC) in Partnership with
EPRI Grant Projects

* Group 1: Low carbon space conditioning (Applied Research)

* Energy performance (COP) of the NH3/CO2 unit for cooling and heating applications
as a function of operating conditions to establish baseline.

* Heat transfer data for supercritical CO2 in the heating condensing coils.
* Loss of refrigerants data.

* Maintenance needs In comparison to conventional refrigerant cycles and reliability
of individual components.

* Installation costs compared to conventional installations.

. Datahc_)n where the exergy destruction to improvement to future versions of the
machine.

e Group 2A: Low carbon water heating (Applied Research)

» Data on community scale water heating and overall electric and gas energy use for
up to 5 multifamily communities.

* Monitoring performance: gas usage of boiler, water usage at the central
recirculation loop, temperature of water in recirculation loop storage tank,
electricity usage of the HPWH, recirculation pump energy use, and OnDemand
controls operations.




Data Collection Challenges

Other items for consideration regarding data collection:

SDG&E’s approach is from a customer-level perspective
Expense of securing the data

Level of detail of customer-level data could be proprietary
Difficult to share unless aggregated

Timeframe for data collection and monitoring to assess trend
and performance information




Collaboration Opportunities

* Statewide Administration
* Lead IOU for Plug Load & Appliance and HVAC

* Best practice sharing and coordination with
eventual TECH Administrator




Comments or Questions

Thank you!

Doug White
Customer Programs Policy & Strategy Manager
San Diego Gas & Electric
dwhitel@sdge.com




Vision on Decarbonization &
Related Data

DeannaHaines, Director Environmental Policy

June 17, 2020

m SoCalGas

A @/ Sempra Energy utility Glad to be of service.”



Agenda

« SoCalGas’ Decarbonization Vision
« Deanna Haines, Director, Policy & Environmental Strategy
« Decarbonization Programs/Technologies & Lessons Learned
* Darren Hanway, Energy Programs & Strategy Manager
« Gas System Data and Planning
* Devin Zornizer, Director, Gas Engineering

m SOCH'GHS A g’DSempra Energy utility Glad to be of service.”
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To become the cleanest gas
utility in North America,
delivering affordable and
Increasingly renewable energy
to our customers
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Stepping up our C

reduce

Our Vision Our Commitments

To become the 5% RNG
cleanest gas
utility in North
America

20% RNG




Important technologies

to includein the clean energy mix

Reduce
waste

Prevent emissions from
going into the air by
using waste from our
food, sewers and dairy
farms to create
renewable natural gas
(RNG).

m SOCH'GHS A @)Sempra Energy utility

Use existing
Infrastructure

Use Power-to-Gas (P2G) to
convert excess solar and
wind energy into renewable
gases that can be stored in
our existing pipeline system
and solve long-term storage
challenges. (e.g. NREL
developed Electrochaea)

Capture and
use carbon

Use carbon capture
utilization & sequestration
(CCUS) to capture carbon
dioxide (CO2) to create
negative emission
pathways from biomass
waste conversion, (e.g.
forest wastes to mitigate
wildfires) and/or carbon
products.

Glad to be of service.”




Dr. Moniz
Energy Futures
Initia ve Report

Optionality, Flexibility & Inn
Pathways for Deep Dec b n Califor



California can range Of

meet its 2030 and

ois e b Cl€aN energy
" pathways across

Glad to be of service.”



Innovation Is necessary

There is no clear path

to achieving goals the
2045 climate goals.
Success will depend on
innovation including
clean energy
technologies that cut
across sectors

m SOCH'GHS A g’)Sempra Energy utility

Optionality

Flexibility sm—

Innovation

T

Meeting goals while managing costs requires
focus and commitment to technology.

Avoid unintended consequences of actions
In one sector on the others.

Glad to be of service.”




A broader approach to emissions
reductions yields better, more cost
effective results

Emissions Reduction 60

Potential for Meeting
the 2030 Targets by
Cross-Cutting
Technologies

30
. ' 20
B Transportation :
B |ndustry e
Electricity 10
I s Am
Agriculture

0

50

40

GHG Emissions Reduction Potential
(MMTCO2e)

Energy Fuel Carbon Capture, Biogas Capture Storage Hectrification ~ Smart Tech  Clean Imports
Efficiency Sw itching Utilization & & RNG Use
Storage

Source: Energy Futures Initiative

m SOCH'GHS A g)Sempra Energy utility Glad to be of service.”




Biofuels

Clean fuels

m SOCH'GHS A g/)Sempra Energy utility

Reliabili
Flexibi

aCross

critical options

»

»

Durable, storable, and
easily transportable
fuels fundamental

to meeting diverse
soclal, economic
and stakeholder
needs across
sectors.

Glad to be of service.”



storage are key
to increasing
the role of intermittent

energy sources BATTERIES

store energy for
HOURS RENEWABLE

METHANE from P2G
can be stored for
MONTHS

m SOCH'GHS A g’»Sempra Energy utility Glad to be of service.”




| Existing
Infrastructure I1s an
accelerator

Repurposing + + 4 Enables, accelerates
thousands of _ and improves
mélﬁgsi ﬁ;g;ggly !‘\ Technological = More than performance of the

‘ expertise _ 100,000 people transition to a deeply

existing
infrastructure

decarbonized
economy

m SOCH'GHS A g)Sempra Energy utility Glad to be of service.”




Reaching 2045 will require carbon
negative solutions

Carbon Intensity Rating of Key Transportation Fuels

» To become -g
carbon neutral £
by 2045, }%2 50 s
California must 3 g H e
find carbon s G S L, v ne
negative = T e
solutions — - Today,

renewable
natural gas is
one of the only
fuels that can be
carbon negative.

solutions that
take carbon out
of the air.

RNG - Dairy

Source: http:/mww.arb.c a.govifuels/icfs/fuel pathways/pathwaytable.htm, CARB, February 2017. Adjusted for Heaw-Duty Truck Applications (prospective)

m SOCH'GHS A g)Sempra Energy utility Glad to be of service.”




Lawrence Livermore National Labs:

1) Capture & Store Carbon through
natural & working lands

2) Convert waste biomass to fuels &
store CO,

3) Implement Direct Air Capture & CO, ot 6
o To NEUTRAL

All of California can participate in gathering the biomass needed for negative emissions

Humboldt

—Siskiyou

OPTIONS FOR NEGATIVE

Kern ement

Shrub & Chaparral
Los Angeles P

Agriculture Residue
B Municipal Solid Waste
San Bernardino

San Diego _

~
&

Figure ES-3. All of California can participate in collecting the biomass needed for negative emissions. Our study assumed contributions
across counties and resource types. In sum, 56 million bone-dry tons of waste biomass will be available in 2045, at a typical carbon
content of 50%. Gaseous waste comes from landfills and anaerobic digesters. Forest management refers to residue produced from forest
management treatments like mechanical thinning for fire control. Sawmill residue refers to the residue produced at the sawmill facilities.
Shrub & chaparral refers to mostly shrubby evergreen plants located in semi-arid desert region of California. Agriculture residue includes
orchard & vineyard residues, field residues, row residues, row culls, almond hulls, almond shells, walnut shells, rice hulls and cotton gin
trash. Municipal solid waste includes paper, carboard, green waste and other organics.
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Our vision
for what’s

possible
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With an
Integrated

approach % ‘E




Decarbonization
Programs/Technologies &
Lessons Learned

Darren Hanway, Energy Programs & Strategy Manager

m SoCalGas

A @/ Sempra Energy utility . Glad to be of service.”



Building Decarbonization Technologies-Fuel Cells

Resilient Power Supply
* Generates electricity during PSPS
events/power outages

* Works in all weather conditions 500W fast-ramping Solid Oxide Fuel Cell (SOFC)
* Not impacted by smoke filled skies mounted next to two Tesla Powerwalls

Lower CO, emissions than CA Grid when @

fueled with RNG or Hydrogen

* Lower emissions than back-up ©

diesel/gasoline generators
* Similar emissions to current CA Grid when
fueled w/Natural Gas

Can Optimize for carbon capture, utilization,
and sequestration (CCUS) applications

Supports Microgrid/Distributed Generation
that can avoid costly T&D Upgrades

m SOCH'GHS A g’)Sempra Energy utility Glad to be of service.”




Building Decarbonization Technologies-
Gas Heat Pumps (CEC Partnership)

Key Benefits:

Plug-N-Play —can easily replace current gas
equipment without extensive retrofits which
supports quick GHG reductions

* High energy efficiency (less fuel use plus
higher efficiency of gas grid)

* Can avoid ozone depleting/high GWP
refrigerants (e.g. HFCs) creating further
savinFs (see partnership w/CEC Restaurant
Pilot link below)

* Renewable Natural Gas will further reduce
GHGs on top of efficiency gains

m SOCH'GHS A @)Sempra Energy utility

HERGY COMMISSIO

o be of service.”


https://www.prnewswire.com/news-releases/socalgas-joins-the-california-energy-commission-in-the-demonstration-of-a-new-ultra-efficient-water-heater-and-space-cooler-developed-by-stone-mountain-technologies-300811110.html
https://www.prnewswire.com/news-releases/socalgas-joins-the-california-energy-commission-in-the-demonstration-of-a-new-ultra-efficient-water-heater-and-space-cooler-developed-by-stone-mountain-technologies-300811110.html

Lessons Learned - Program Design

» SoCalGas helps customers better optimize their energy use:

= Energy Efficiency, Energy Savings Assistance, CARE, Self Generation Incentive
Program, Solar Thermal, San Joaquin Valley Pilot, etc.

» Develop overarching guiding principles:
= |mplement customer-centric solutions
= Cost-effective program delivery
= Advancement of efficient technologies

» Strategies for Success:
= Aligned with customer expectations

» California is diverse, geographic, demographic, social, and economic
considerations

= Intelligent outreach using available market data

« Data Used — SGIP availability maps, AMI data, RASS/CLASS, low-income
information, EM&V studies.

= Community meetings
= Preconceived disposition or affinity to gas or electric
= |dentify Partners to leverage

m SOCH'GHS A g)Sempra Energy utility Glad to be of service.”
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Gas System Data and Planning

Devin Zornizer, Director, Gas Engineering

m SoCalGas

A @/ Sempra Energy utility Glad to be of service.”



Gas System Planning & Data

» SoCalGas Pipeline System Maps

= SoCalGas designates pipeline engineering and operational data
confidential per guidance provided by PHMSA and current laws
established to protect critical energy infrastructure (CEIl). Regulations
and guidance established seek to protect critical infrastructure information
from public disclosure for national security reasons.

= Sensitive critical energy infrastructure information, if made publicly
available, could present a risk to the security of California’s critical energy
Infrastructure.

m SOCH'GHS A g’»Sempra Energy utility Glad to be of service.”
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Public Pipeline Mapping Information

M Report a Gas Leak En Espaiiol Contact Us Help Center Log In/Register
SoCalGas . 8)““""“ Energy oy’ Search or Aska questionhere @
Pay Bill Schedule Service Stay Safe Save Money & Energy For Your Business Smart Energy Our Community

4 Home - Stay Safe - Pipeline & Storage Safety - Natural Gas Pipeline Safety - Natural Gas Pipeline Map

Natural Gas eline Map

View our gas transmission and high pressure distribution pipeline interactive map.

SoCalGas is providing this map as a courtesy and for general information purposes only. SoCalGas does not represent
that the information contained herein is accurate for any particular purpose, and therefore disclaims all warranties,
expressed or implied, including the warranty of fitness for a particular purpose. Independent verification from experts /_[_
should be obtained prior to any specific use. Recipient accepts full for any with

use of this information.

Report a Gas Leak

Pipelines may be located anywhere, including under streets and sidewalks, and on private property. This map shows Yol stnert 2 s e oy pioe
the general locations of SoCalGas owned or operated Gas Transmission Pipelines and High Pressure (greaterthan 60 [IREUE MY ELE RLEET]
pounds per square inch) Gas Distribution Mains. Lower pressure distribution mains and smaller service lines connected  [ERAIEREEARE

to the gas meters at homes and businesses are not shown. 1-800-427-2200

To locate Gas Transmission or Hazardous Liquid Pipelines operated by companies other than SoCalGas, please visit
the U.S. Department of Transportation's Pipeline and Hazardous Materials Safety Administration website &

viewtheMap  S0CalGas

Search for pipeline information by county.

seectcounty  NWttp://Www.socalgas.com

- Fresno
« Imperial
PIMMA USER LOGIN PUBLIC MAP VIEWER ~ Ko
PASSWORD PROTECTED VIEWER RESTRICTED TO PIPELINE MAPS FOR THE GENERAL PUBLIC -NO - Kings . . . .
GOVERNMENT OFFICIALS AND PIPELINE OPERATORS PASSWORD REQUIRED S N ationa | P | p el ne M a p p N g Sy stem
- Riverside

APPLY FOR ABOUT PUBLIC | USE PUBLIC - San semardino
LooN PIMMA ACCESS ‘ MAPVIEWER | MAP VIEWER o g (NPMS)
« Tulare

PIMMA | PUBLIC VIEWER - Venhas https://www.npms.phmsa.dot.gov/
PHONE APP IPHONE APP

National Association of State Fire
Marshal’s
http://www.pipelineemergencies.com/

U.S. Department of Transportation Q

8z,

Pipeline and Hazardous Materials J

Pipeline Association for Public
Awareness
http://www/pipelineawareness.org/

m SOCH'GHS A g’bSempra Energy utility Glad to be of service.”



http://www.socalgas.com/
https://www.npms.phmsa.dot.gov/
http://www.pipelineemergencies.com/
http://www/pipelineawareness.org/

Gas System Planning & Data

» Line extension maps:

= This would be a lagging indicator - Our GIS system is updated to reflect changes
to our pipeline system after construction is completed. However it doesn't reflect
why a replacement or new pipe installation was performed.

= SoCalGas believes that local building permit offices would be a better source of
more recently updated public data

» Housing units by zip code:

= SoCalGas does not track this information as requested, but do have meters by
zip code that is already publicly available

= SoCalGas believes that obtaining permitting information directly from the Cities
or through organizations such as SCAG (Southern California Association of
Governments) might be a better source for housing unit building permits.

m SOCH'GHS A g’»Sempra Energy utility Glad to be of service.”
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Data Considerations

» Consider and assess system-wide, holistic impacts from building
decarbonization

» Gas infrastructure has important reliability and resiliency system impacts
to consider

» Evaluate broad building decarbonization options

= e.g. energy efficiency, DERs, renewable gas, fuel switching

= Climate zones, neighborhood age, etc. can influence optimal approach
» Gather cost effectiveness data of decarbonization options

= e.g. rate and bill impacts, appliance and infrastructure update potential
and alternatives

m SOCH'GHS A g’»Sempra Energy utility Glad to be of service.”
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Thank You

Any Questions?

m SoCalGas

A @/Sempra Energy utility Glad to be of service.”




&0 Stretch Break

Image Source: iamthinks.blogspot.com
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SCE’s Building Decarbonization Vision
and Electric System Planning 101

Matthew Horwitz
June 19, 2020



In Pathway 2045, economy-
wide decarbonizationis
achieved through:

« Deep decarbonization of the
electricsector

* Significant electrification of
transportation and
buildings coupled with
advanced energy efficiency

« Use of low-carbon fuels for
hard-to-electrify applications
such as industrial and
heavy-duty transportation.

The remaining carbon is
sequestered, either
biologically or physically, to
reach carbon neutrality.

450

2017
424 MMT

300t

MMT

150¢

|
Electricity ’!‘;? i
S . E

Transportation

il
Q O

Buildings .f?ﬁﬁ 92045
108 MMT
Industrial jr—;g;.
Agriculture . & -
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Building Electrification in Pathway 2045

ELECTRIFY e SCE’s view on most feasible and cost-effective

| path for California to reach carbon neutrality
BUILDINGS T

 Aligns with the CEC’s Deep Decarbonization
study’s “High Electrification” scenario*

* CEC’s Deep Decarbonization study validated
effectiveness of its High Electrification
scenario, allocatinglimited biomethane

Space & Water Heating 300 705 supply to hard-to-electrify applications™*
(% of Buildings)

2030 2045

» BuildingElectrification will contributeto a

SaRiT GHG Reductiohs better utilization (higher load factor) of the
38 MMT grid***
- S * Prioritized customer value to identify
[— opportunities

2017 2030 2045

*Mahone, Amber. Results from the CaliforniaPATHWAYS Model. California Energy Commission. Publication Number: CEC-500-2018-012
** Mahone, Amber. 2020. The Challenge of Retail Gas in California’s Low Carbon Future. AIA Course Number E00179

***Mahone, Amber, CharlesLi, Zack Subin, Michael Sontag, Gabe Mantegna, Al exis Karolides, Alea German, Peter Morris. 2019. Residential Building Electrificationin California: Consumer
Economies, Greenhouse Gasesand Grid | mpacts.



All-Electric Residential New Construction is generally
cheaper than Mixed-Fuel

Capital costs per unit of all appliances (HVAC, water heater, stove, and clothes dryer) and
infrastructure (including gas connection costs) for new construction

CZ03 CZo4 CzZ12 CZ09
(San Francisco) (San Jose) (Sacramento) (Downtown LA)

mmm Mixed-Fuel
mmm  All-Electric
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Mahone, Amber, CharlesLi, Zack Subin, Michael Sontag, Gabe Mantegna, Al exis Karolides, Alea German, Peter Morris. 2019. Residential
Building Electrification in California: Consumer Economies, Greenhouse Gases and Grid Impacts.



Bill Savings from BE for households across CA

Capital costs per unitof all appliances (HVAC, water heater, stove, and clothes dryer) and
infrastructure (including gas connection costs) for new construction

Single Family Low-rise Multifamily
Demonstrates
customer value

Retrofit Package

(HVAC Heat Pump + HPWH)
| Bill Savings

® Bill Increase <= $100 per year

2 Bill Increase > $100 per year

All-Electric
New Construction

Includes electric
cooking and
clothes drying

Mahone, Amber, CharlesLi, Zack Subin, Michael Sontag, Gabe Mantegna, Al exis Karolides, Alea German, Peter Morris. 2019. Residential
Building Electrification in California: Consumer Economies, Greenhouse Gases and Grid Impacts.



Societal Cost of Building Electrification Scenarios

Economy-wide annual net costs, relative to Current Policy Reference scenario

NBE: Conservative P2G prgl No building electrification scenario with
NBE: Optimistic P2G __-—"' conservative hydrogen and SNG costs

High Building Electrification

$25

No building electrification scenario with
optimistic hydrogen and SNG costs
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Source: Mahone, Amber. 2020. The Challenge of Retail Gas in California’s Low Carbon Future. AlA Course Number E00179



Electric System Planning 101



Electric System Planning for Integrating DERs

° v
o®(O 9

Develop “wires” Prioritize
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DERs Customer Engagement Portal

Integration Capacity Analysis
4,235

Circuits Validated

* Improve customer interaction by
providing public web access to grid
data regarding circuit, substation, sub-
transmission, and transmission
interconnection capacities.

* Customers leverage portal to plan DER
generation at optimal/cost effective

locations.



Electric Distribution Line Extensions

* Line extensions are “hook-
ups” to new customers that
may include conductors,
transformers, meters

* Applicants charged for IOU-
estimated cost of the line
extension, minus
“allowances”

* “Allowances” are based on
expected “net revenues”
(based upon energy use)

Governed by:

e Rule 15 Distribution Line
Extensions

e Rule 16 Service Extensions
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Post-Workshop; Next Steps

Collect Stakeholder Feedback for Desired Data

To submit your comments:
* Please use data categories

* Explain end user/ use case

* By July 1, 2020.
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CPUC Identifies Confidential and non-Confidential Data

All Data

Non-Confidential Data 144
(For Public Release)



Post-Workshop; Next Steps

CPUC publishes Resolution

* Your feedback to workshop shapes CPUC draft resolution
* CPUC releases draft resolution; 20-day comment period

* Final resolution goes to Commission vote; 2020 data requirements
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Proposed Timeline

This year:

e By July 1, 2020: Initial input from stakeholders

» September: Release Draft Resolution

e November: Final Resolution; Commission vote

 CPUC s staff + I0Us seek time extension from CPUC Executive Director

Future years:

* November 2020: Kickoff data working group

* Q1 : CPUC share/workshop working group findings
 April: Draft Resolution

* June: Final resolution
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