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HISTORY OF THE POTENTIAL STUDY

» Supporting the CPUC since 2011 forecasting energy efficiency (EE) potential using
the California Potential and Goals Model (PG Model).

 The 2018 PG study will build upon the 2015 PG study and the AB802 Technical

Analysis
2018 PG Study (inform
_ 2013 PG Study '18 and beyond goals) -
Navigant started (informed’15 goals) APPROXIMATE
supporting CPUC
ABB02 passes ‘ Current contract end
legislature de;te
| l
: —e : : : — — ; : i
2011 2012 ‘ 2013 2014 2015 2016 2017 2018 2019
| AB802 Technical
2011 PG Study Analysis (no goal
(informed ‘13-14 goals) revisions)
2015 PG Study
(informed ’16-24 goals)
3 /©2016 NAVIGANT CONSULTING, INC. ALL RIGHTS RESERVED NAVIGANT



OVERALL SCOPE

. )
» Potential and Goals Study Update Topic of next
stage of work and
- Inform 10U goals today’s
L Next update will inform 2018 and Beyond Goals presentation J

« Additional Achievable Energy Efficiency (AAEE) Savings Forecast
- Inform planning efforts of the CPUC, CEC, and CAISO

* Metrics to Support the Strategic Plan Update
- Support development of strategic plan by providing potential analysis
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INTERPRETATIONS OF POTENTIAL

 Technical Potential: Assumes the highest
level of efficiency for all technically
applicable opportunities to improve efficiency
are taken. Assumes no constraints, no
barriers, 100% acceptance of technologies.

« Economic Potential: The subset of Economic
technical potential when limited to only cost
effective measures. Assumes 100% of
technologies that are cost effective are Market
installed.

 Market Potential: Efficiency savings that
could be expected in response to specific
levels of incentives and assumptions about
policies, market influences, and market
barriers. Some of these policies are currently
uncertain/unknown. Informs the goals.

Technical

Uncertain Policy Impacts
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GOAL OF TODAY

 Introduce stakeholders to the high level scope for the potential study
update

* Not a deep dive into assumptions, methodology, etc.

» Discuss tentative schedule

- Now/near term: No regrets data collection and literature review; items that inform
technical and economic potential

- Further down the road: market potential calculations considering existing and new
policies, SB350, etc.
» Set the stage for future stakeholder meetings (deeper dive on certain topic
areas)

o Q&A with stakeholders
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OVERALL TIMELINE GOING FORWARD

Today
Sy 4 -
DAWG Meeting 0@60[‘
0 o ¢,
¢ DEER Update/Workpapers/CalTF 6/795)

Model Updates

- Data collection period. Informs

Measure i : : _
Selection -t Technical and Economic potential.

u
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Characterization : Calculation of Market Potential, ~ :
Adoption | < need to have full understanding of :

Forecasting - policies to inform calibration. :

¢ Draft PG report for Public Comment

¢ Final PG Report Public Release

Jun-16  Jul-16 Aug-16 Sep-16 Oct-16 Nov-16 Dec-16 Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-17 Jul-17 Aug-17 Sep-17
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FUTURE STAKEHOLDER ENGAGEMENT

« Future Stakeholder meetings will be a deep dive in key areas.
o [nitial plan:
- Measure Selection (Res/Com/AIMS) - review proposed measures, discuss data
sources, (if applicable) discuss role of ISP, discuss fuel switching measures?

- Other Technical and Methodology Topics — BROs, Whole Building/NMEC, Double
Counted Savings

- Factors Impacting Market Potential: SB350 and Utility Business Plans
- Draft Results — present draft results and solicit feedback
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OVERALL SCOPE

Multiple data collection and methodology update efforts, broken into topic

areas

Global inputs

Residential and Commercial inputs

Whole building packages

Agriculture, Industrial, Mining and Streetlighting inputs

Behavior, Retrocommissioning, Operational Efficiency (BROSs) inputs
Codes and Standards inputs and modeling

Energy efficiency financing

Overall Modeling updates to methodology and incorporate new data

Update forecast algorithms as needed
Update user interface

Calibrate model

Develop forecast
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A BRIEF LOOK BACK AT THE PREVIOUS MEASURES/MODEL

Measure Treatment/Granularity | Forecasting Approach
Savings

Res/Com

Whole Building

Agriculture/
Industrial

Mining

Streetlighting

C&S

Behavior +
Operational

Low Income

Financing

157 representative equipment
measures

13 whole building “packages”

166 supply cost curves for end
uses and building types, ISPs

11 representative equipment
measures, apply ISPs

8 representative equipment
measures

142 Codes and Standards

Five representative programs

One low income “package”

Applies to all measures in the
residential and commercial sectors

Bass diffusion forecast calibrated to historic
program activity

Bass diffusion forecast

Willingness to adopt driven by payback period,;
recurring measure opportunities

Bass diffusion forecast calibrated to historic IOU
program activity

Bass diffusion forecast calibrated to historic IOU
program activity

ISSM model

Custom Model: professional judgement to
forecast future participation

Custom Model: Use IOU participations forecasts

Bass Diffusion: Financing reduces first cost
barriers increasing willingness
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GLOBAL INPUTS

» Update building stocks, energy
prices, and total baseline energy
use forecast

Andillary Services

W Losses

e Update avoided energy costs and .
discount rates used in cost g
effectiveness tests i
i 5100 :imv:::::ps

I I IIl “ - -

8

* Regroup building types, update |
climate zone mapping to better s
match CEC’s new zone system
« Obtain and process 2013 — 2015
historic program data to assist
model calibration 1L
 Obtain and process IOU program .
non-incentive costs S o

2013Q1 2013Q2 2013Q3 2013Q4 2014Q1 2014Q2 2014Q3 2014Q4 2015Q1 2015Q2 2015Q3
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RESIDENTIAL AND COMMERCIAL

 Characterize residential and commercial EE measures to be included in the
forecast for 2018 and beyond.

« Continue to use the same measure categorization as the AB802 Technical
Analysis:

Replace on Burnout

Repair Eligible

Retrofit Add-On

Retrofit Replacement

* Overview of activity:

- Refresh the structure of the Measure Input Characterization System (MICS) to
allow for data processing efficiencies

- Residential and Commercial measure list refresh
- Characterize measures
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RESIDENTIAL AND COMMERCIAL — REFRESH MICS

STRUCTURE

o

o

 Refresh the structure of the °o ‘ ¢ ®
measure characterization ® '.
system to allow for data 1,500+ Utity Rebated A
processing efficiencies

[ Technologies
- Measures are “representative”
technologies, not meant to
capture every single measure
every IOU rebates

- Characterize measures across
CEC building types rather than
DEER building types

- Reduce the need to
characterize non-weather
sensitive measures across
climate zones

Building Climate Zones
California, 2015

Building Climate Zone

Saurce” Caktamia Energy Commission

14 |/ ©2016 NAVIGANT CONSULTING, INC. ALL RIGHTS RESERVED NAVIGANT



RESIDENTIAL AND COMMERCIAL — SELECT MEASURES

Process for Selecting Res/Com Measures

Including
Review latest consideration
IOU program of “evolving
filings to technologies”
identify most (formerly
common referred to as
measure “emerging
groups technologies”)
Consider
measures that
offer below

code savings
that have not
previously
been
considered

Consider fuel
switching
energy
efficiency

measures (i.e.

electric vs.
gas water
heating)

Solicit
stakeholder
feedback
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RESIDENTIAL AND COMMERCIAL — CHARACTERIZE

MEASURES

» Hierarchy of energy savings, cost, and EUL data sources
- 1. DEER updates (expected publication in September 2016)
- 2. EM&V Studies
- 3. 10U workpapers (as appropriate) and CPUC dispositions
- 4. Navigant estimates

« Additional considerations
- Saturation studies
- Measure cost study
- Residential low income program data

* Develop MICS database of final assumptions available to public
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WHOLE BUILDING

Historically: considered whole building as a set of “technology packages”

that represent participant savings and cost

Update residential and commercial whole building packages

Focus on existing building renovation and below-code savings

Review available studies including the ongoing PG&E Commercial Whole
Building Pilot

NMEC methods/studies have a role to play in characterizing whole building
and below code savings. :

Consider how often buildings are renovated
to inform turnover rate in modeling

Consider non-energy benefits in package
characterization as many renovation decisions
are driven by non-energy reasons

Refresh whole building package characterization
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AGRICULTURE, INDUSTRIAL, MINING AND STREETLIGHTING

INPUTS

» Majority of focus on the AIMS sectors will be on Industrial and Agriculture

Source of Measure :
Treatment/Granularity 2015 Forecasting Approach

Agriculture/ 166 sup Willingnegs to adopt du
Industrial representi ' ' payback pe ous

for end types, improvem for recurring
apply ISPs measure dpportunities
Mining 11 representative equipmen Bass diffusion forecast calibrgted to
measures, apply ISPs historic IOU program activity
Streetlighting 8 representative equipme Bass diffusion forecast calibfated to
measures historic IOU program activity
Replace supply cost curves Move to bass diffusion model
with representative to forecast technology
technologies adoption
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AGRICULTURE, INDUSTRIAL, MINING AND STREETLIGHTING

INPUTS

« Refresh industrial and agriculture measure list
- Review I0OU program data
- Consider below code savings (if applicable)

- Consider impacts of ISP and new ISP studies (if
applicable)

- Select representative technologies

« Understand impact of AB32 on large industrial
customer participation in IOU programs

» Characterize representative technologies
leveraging:
- DEER
DOE industrial assessment database
|OU workpapers and program data
Navigant estimates

Source: SCE
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BEHAVIOR, RETROCOMMISSIONING, OPERATIONAL (BROS)

EFFICIENCY INPUTS AND MODEL

 Build upon the AB802 Technical Analysis

- Commercial

 Update assumptions used in the AB802 Technical Analysis

e Consider additional representative programs such as Step-up Power Down
- Residential

e Update data regarding home energy report programs

» Consider additional residential interventions as appropriate
- Industrial

e Add Strategic Energy Management (SEM)

e Consider continuous energy improvement (CEI) and retrocommissioning

» Forecast savings
- Not the same as a voluntary adoption forecast
- Requires assumptions about customer enrollment over time
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CODES AND STANDARDS INPUTS AND MODELING

 The C&S analysis consists of two components
- Impact of C&S on rebate program baselines

- Savings attributable to IOU C&S advocacy efforts
(resides within a separate model in the PG study)

o Activities:
- Replicate any updates to the Integrated Standards
Savings Model in the PG model
- Refresh consideration of future C&S
* Include 2018 lighting standards, future T20/24

o Coordinate with CEC C&S staff to align
assumptions

- Link rebated measures to C&S that impact their
baselines in the future

- Refine double counting savings estimates

2015 APPLIANCE EFFICIENCY REGULATIONS
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ENERGY EFFICIENCY FINANCING

» EE financing has historically played a
small role in the PG studly.

» Current update plan is relatively small:

- Update consumer implied discount rate
(iDR) with latest evaluation data

- Consider updating interest rates and
eligibility criteria as appropriate

- Research and test sensitivity of IDR on
technology adoption forecast
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MODEL UPDATES

* The Analytica model developed for the in AB802 Technical Analysis will be
the starting point for the Stage 2 model.
« Updates will include:

- Update stock turnover algorithms to better accommodate existing baseline and
double counted savings analysis (see following slides)

- Refresh approach to setting rebate levels

- Update calculation of economic potential to represent annual economic potential
(more informative for planning purposes) rather than instantaneous economic
potential (more of an “academic” exercise)

- ISP modeling refinements (if necessary)
- Upgrade the AIMS modeling approach to leverage bass diffusion model.

- Consider if consumer decision algorithms should be updated to account for non-
energy benefits as current models predict very low participation in whole building
interventions.

- Update model user interface as needed
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EQUIPMENT STOCK ACCOUNTING - 2015 PG STUDY

Participant

Replace on Burnout

/—\ Re-Participant
A

Existing
Base &
Code

Efficient

Retrofit/Early-Retirement

Participant

Re-Participant

N

Existing

Base Efficient

24 | ©2016 NAVIGANT CONSULTING, INC. ALL RIGHTS RESERVED

NAVIGANT



EQUIPMENT STOCK ACCOUNTING — AB802 TA

Replace on Burnout All Retrofits
Participant Participant
Re-Participant Re-Participant

o~ VY N
Existing .
Base & Efficient Existing Efficient
Code Base

Repair Eligible

To-Code Participant  Code to Efficient Part.

Repaw/—\/—\Re Participant
Decay

Existing
Base

“~——_Base to Efficient Part, _——*"
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EQUIPMENT STOCK ACCOUNTING - 2018 PG STUDY

* Propose using the a broadly applicable stock accounting model for all measure
categories

 Tracks all motion between base, code, and efficient stocks

To-Code Participant**  Code to Efficient Participant**

Repalr* Re- Part|C|pant
Decay
Existing Code Efficient
Base

\/

Code-for-Code
Replacement

Base to
Efficient
Participant

*only applicable to repair eligible measures
** only applicable when a code or standard exists

26 /©2016 NAVIGANT CONSULTING, INC. ALL RIGHTS RESERVED NAV'GANT



MARKET POTENTIAL AND MODEL CALIBRATION

Forecasting market achievable potential requires a “starting point” to
ground the forecast in reality

Calibrate kwWh and Therm savings at the utility, sector, and end use level to
historic program activity

2015 PG Model:

- Calibrated to Ex-Post Gross savings from 2006-2012
- Used 2013-14 IOU achievements as a “sanity check”

2018 and Beyond Model
- Calibration depends on data availability and

CPUC direction [
- Consider Net vs. Gross
- Consider calibrating to more recent data
e 2013-14 ex-Post
e 2015 and 2016 ex-Ante?
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QUESTIONS FOR STAKEHOLDERS

* What cost effectiveness threshold do programs use to include/exclude measures?
 What data is available to inform measure selection?

« Are any measures that have historically been large part of portfolios trending
downwards and may be gone by 20187

 What new representative BROs programs should we consider?

* What additional Industrial/Ag measure data is worth considering?

« Will program rebate levels/caps change?

« Can NMEC studies inform savings estimates; if so, what studies are in progress?

* What information will be available in the IOU Business Plans that might inform the
forecast?

» Are there inconsistencies between AB802/SB350 and the policies that currently
govern programs?
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INFORMAL WRITTEN COMMENTS

» CPUC staff welcome additional informal, written comments.
* Due date: July 29, 2016

o E-mail to all three:
- Paula Gruendling paula.gruendling@cpuc.ca.gov
- Chris Ann Dickerson cadickerson@cadconsulting.biz
- Amul Sathe amul.sathe@navigant.com

 PowerPoints will be available online: http://www.cpuc.ca.gov/General.aspx?id=2013

* No need to e-mail the entire service list, these are not formal comments.
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CONTACTS

GREG WIKLER AMUL SATHE

Project Director Project Manager

415.399.2109 415.399.2180
Greg.wikler@navigant.com Amul.sathe@navigant.com
SURYA SWAMY CARISHMA MENON
Modeling Lead Model Programmer
415.356.7112 415.356.7154
Surya.swamy@navigant.com Carishma.menon@navigant.com

navigant.com
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