Final 2016 ESPI Uncertain List

[o]V] Measure(s) Discussion of uncertainty

PG&E Screw-in CFLs of all types and Examine and review whether an update of the gross
wattage values in non-residential | paseline assumptions to account for the type and
use. wattage of the lamp being replaced is required. There

is uncertainty regarding the common applications
(building types and operating hours) for high wattage
CFLs and NTG for high wattage CFL lamps.

PG&E Computer network and Major concern that use of this software is standard
workstation power management practice or high level of free riders; this measure has
software not been previously studied and impact assumptions

need verification.

PG&E, Irrigation - low pressure nozzles Energy savings estimates uncertain due to unclear

(and other | and micro or drip conversions measure definition; this measure has not been

I0OUs if and/or VSD addition. previously studied and impact assumptions need

claimed) verification.

PG&E HVAC quality maintenance Changing program design, participating contractors
activities (both comprehensive and evolving measure offering makes assumption for
and individual measures) impact highly uncertain. Need to establish standard

practice maintenance baseline and coordinated NTG
value for measures. Installation rate observed to vary
by measure, contractor and delivery approach.

PG&E Interior LED bay and high bay Examine and review whether updating metal halide
lighting baseline assumptions to consider high output linear

fluorescent technologies as part of the standard
practice (as indicated in recently published
SCE/Navigant LED research findings) is needed. There
is uncertainty in the standard practice assumptions of
metal halide baselines.

PG&E LED street lights and outdoor area | Baseline assumptions and net savings including

lighting

replaced lamp/ballast for early retirement versus
standard practice for normal replacement and
replace-on-burnout; market move to LED technology
requires verification of assumptions.




PG&E Multi-family home upgrade Change in program design and maturing program

programs offering makes assumption uncertain; normal
replacement assumptions versus early retirement
assumptions are uncertain. Participant’s involvement
in planned renovation activities makes existing NTG
values for this segment of the residential sector
highly uncertain.

PG&E Water savings kits/items Energy impacts of this measure not subject to
(including showerhead, shower previous evaluation and assumptions are uncertain;
thermostatic control valve, faucet | uncertain install rate and level of free riders. Recent
and faucet aerator replacements) | CEC emergency rule making for water conservation

affects what can be sold and will at least change the
baseline for normal replacement, ROB and NC.

PG&E Pipe and tank insulation - steam Uncertain typical pipe internal and surrounding
and hot water pipes and high temperatures, install rate (measure eligibility), EUL
temperature tanks (length of time insulation remains in place in good

functional condition) and level of free riders.

PG&E Food-service equipment: fryers, There has been insufficient investigation into field
steamers, ovens of all types, and performance (including hours of use and loading),
holding cabinets. EUL, and standard practice (for gross baseline and

NTG). Direction was issued to PA’s to perform this
work in D.11-07-030, but from the recent workpaper
submissions it appears the appropriate work has not
been undertaken.

PG&E Refrigeration case LED lighting The main areas of uncertainty are operating hours,
and controls standard practice for baseline determination and

NTG. Additionally, it is unclear if the measures
include application to new and replacement case
situations or just retrofits of existing cases. There are
likely varying values required for facilities with large,
medium and small refrigeration case amounts as well
as retail stores with different standard operating
hours.

PG&E Refrigeration case Anti-Sweat The main areas of uncertainty are operating hour

Heater (ASH) controls

reductions, standard practice and NTG. Additionally,
it is unclear if the measure includes application to
new and replacement case situations or just retrofits
of existing cases. There are likely varying values
required for facilities with large, medium and small
refrigeration case amounts as well as retail stores
with different standard operating hours.




PG&E PTAC and PTHP controllers The main areas of uncertainty are operating hour
reductions, baseline considerations for retrofits such
as standard practice and NTG. In lodging applications
this measures may be a code requirement and thus
the standard practice needs to be established. The
assumptions of early retirement for retrofit cases
need investigation.

PG&E High Efficiency Water heating for The main areas of uncertainty are overall system
commercial and residential use — | differential water and energy use considering tank
tankless/instantaneous water and pipe losses as well as firing efficiency, standard
heaters and 0.9 and higher EF practice versus code baseline and NTG.
storage water heaters

PG&E Comparative energy usage Comparative energy usage programs are the only
disclosure programs- All types authorized behavioral programs. These programs

shall be credited solely on an ex post basis per D.10-
04-029.

SCE Screw-in CFLs of all types and Examine and review whether an update of the gross
wattage values in non-residential | baseline assumptions to account for the type and
use. wattage of the lamp being replaced is required. There

is uncertainty regarding the common applications
(building types and operating hours) for high wattage
CFLs and NTG for high wattage CFL lamps.

SCE Computer network and Major concern that use of this software is standard
workstation power management practice or high level of free riders; this measure has
software not been previously studied and impact assumptions

need verification.

SCE HVAC quality maintenance Changing program design, participating contractors
activities (both comprehensive and evolving measure offering makes assumption for
and individual measures) impact highly uncertain. Need to establish standard

practice maintenance baseline and coordinated NTG
value for measures. Installation rate observed to vary
by measure, contractor and delivery approach.

SCE Interior LED bay and high bay Examine and review whether updating metal halide
lighting baseline assumptions to consider high output linear

fluorescent technologies as part of the standard
practice (as indicated in recently published
SCE/Navigant LED research findings) is needed. There
is uncertainty in the standard practice assumptions of
metal halide baselines.

SCE LED street lights and outdoor area | Baseline assumptions and net savings including

lighting

replaced lamp/ballast for early retirement versus
standard practice for normal replacement and
replace-on-burnout; market move to LED technology
requires verification of assumptions.




SCE

Multi-family home upgrade
programs

Change in program design and maturing program
offering makes assumption uncertain; normal
replacement assumptions versus early retirement
assumptions are uncertain. Participant’s involvement
in planned renovation activities makes existing NTG
values for this segment of the residential sector
highly uncertain.

SCE, (and
other
IOUs if
claimed)

Home Energy Surveys (mail,
internet and phone)

Changing survey and audit methods and target
population makes use of previous results
inappropriate without continued update. Possible
double counting with other claims and likely changes
of attribution of savings to program activity with
evolving technology standard choices.

SCE

Water savings kits/items
(including showerhead, shower
thermostatic control valve, faucet
and faucet aerator replacements)

Energy impacts of this measure not subject to
previous evaluation and assumptions are uncertain;
uncertain install rate and level of free riders. Recent
CEC emergency rule making for water conservation
affects what can be sold and will at least change the
baseline for normal replacement, ROB and NC.

SCE

Food-service equipment: fryers,
steamers, ovens of all types, and
holding cabinets.

There has been insufficient investigation into field
performance (including hours of use and loading),
EUL, and standard practice (for gross baseline and
NTG). Direction was issued to PA’s to perform this
work in D.11-07-030, but from the recent workpaper
submissions it appears the appropriate work has not
been undertaken.

SCE

Refrigeration case LED lighting
and controls

The main areas of uncertainty are operating hours,
standard practice for baseline determination and
NTG. Additionally, it is unclear if the measures
include application to new and replacement case
situations or just retrofits of existing cases. There are
likely varying values required for facilities with large,
medium and small refrigeration case amounts as well
as retail stores with different standard operating
hours.

SCE

Refrigeration case Anti-Sweat
Heater (ASH) controls

The main areas of uncertainty are operating hour
reductions, standard practice and NTG. Additionally,
it is unclear if the measure includes application to
new and replacement case situations or just retrofits
of existing cases. There are likely varying values
required for facilities with large, medium and small
refrigeration case amounts as well as retail stores
with different standard operating hours.




SCE PTAC and PTHP controllers The main areas of uncertainty are operating hour
reductions, baseline considerations for retrofits such
as standard practice and NTG. In lodging applications
this measures may be a code requirement and thus
the standard practice needs to be established. The
assumptions of early retirement for retrofit cases
need investigation.

SCE Comparative energy usage Comparative energy usage programs are the only

disclosure programs- All types authorized behavioral programs. These programs
shall be credited solely on an ex post basis per D.10-
04-029.

SDG&E Screw-in CFLs of all types and Examine and review whether an update of the gross
wattage values in non-residential | baseline assumptions to account for the type and
use. wattage of the lamp being replaced is required. There

is uncertainty regarding the common applications
(building types and operating hours) for high wattage
CFLs and NTG for high wattage CFL lamps.

SDG&E Computer network and Major concern that use of this software is standard
workstation power management practice or high level of free riders; this measure has
software not been previously studied and impact assumptions

need verification.

SDG&E HVAC quality maintenance Changing program design, participating contractors
activities (both comprehensive and evolving measure offering makes assumption for
and individual measures) impact highly uncertain. Need to establish standard

practice maintenance baseline and coordinated NTG
value for measures. Installation rate observed to vary
by measure, contractor and delivery approach.

SDG&E Interior LED bay and high bay Examine and review whether updating metal halide
lighting baseline assumptions to consider high output linear

fluorescent technologies as part of the standard
practice (as indicated in recently published
SCE/Navigant LED research findings) is needed. There
is uncertainty in the standard practice assumptions of
metal halide baselines.

SDG&E LED street lights and outdoor area | Baseline assumptions and net savings including

lighting

replaced lamp/ballast for early retirement versus
standard practice for normal replacement and
replace-on-burnout; market move to LED technology
requires verification of assumptions.




SDG&E

Multi-family home upgrade
programs

Change in program design and maturing program
offering makes assumption uncertain; normal
replacement assumptions versus early retirement
assumptions are uncertain. Participant’s involvement
in planned renovation activities makes existing NTG
values for this segment of the residential sector
highly uncertain.

SDG&E

Water savings kits/items
(including showerhead, shower
thermostatic control valve, faucet
and faucet aerator replacements)

Energy impacts of this measure not subject to
previous evaluation and assumptions are uncertain;
uncertain install rate and level of free riders. Recent
CEC emergency rule making for water conservation
affects what can be sold and will at least change the
baseline for normal replacement, ROB and NC.

SDG&E

Food-service equipment: fryers,
steamers, ovens of all types, and
holding cabinets.

There has been insufficient investigation into field
performance (including hours of use and loading),
EUL, and standard practice (for gross baseline and
NTG). Direction was issued to PA’s to perform this
work in D.11-07-030, but from the recent workpaper
submissions it appears the appropriate work has not
been undertaken.

SDG&E

Refrigeration case LED lighting
and controls

The main areas of uncertainty are operating hours,
standard practice for baseline determination and
NTG. Additionally, it is unclear if the measures
include application to new and replacement case
situations or just retrofits of existing cases. There are
likely varying values required for facilities with large,
medium and small refrigeration case amounts as well
as retail stores with different standard operating
hours.

SDG&E

Refrigeration case Anti-Sweat
Heater (ASH) controls

The main areas of uncertainty are operating hour
reductions, standard practice and NTG. Additionally,
it is unclear if the measure includes application to
new and replacement case situations or just retrofits
of existing cases. There are likely varying values
required for facilities with large, medium and small
refrigeration case amounts as well as retail stores
with different standard operating hours.

SDG&E

PTAC and PTHP controllers

The main areas of uncertainty are operating hour
reductions, baseline considerations for retrofits such
as standard practice and NTG. In lodging applications
this measures may be a code requirement and thus
the standard practice needs to be established. The
assumptions of early retirement for retrofit cases
need investigation.




SDG&E High Efficiency Water heating for The main areas of uncertainty are overall system
commercial and residential use — | differential water and energy use considering tank
tankless/instantaneous water and pipe losses as well as firing efficiency, standard
heaters and 0.9 and higher EF practice versus code baseline and NTG.
storage water heaters

SDG&E Comparative energy usage Comparative energy usage programs are the only
disclosure programs- All types authorized behavioral programs. These programs

shall be credited solely on an ex post basis per D.10-
04-029.

SCG Multi-family home upgrade Change in program design and maturing program

programs offering makes assumption uncertain; normal
replacement assumptions versus early retirement
assumptions are uncertain. Participant’s involvement
in planned renovation activities makes existing NTG
values for this segment of the residential sector
highly uncertain.

SCG Water savings kits/items Energy impacts of this measure not subject to
(including showerhead, shower previous evaluation and assumptions are uncertain;
thermostatic control valve, faucet | uncertain install rate and level of free riders. Recent
and faucet aerator replacements) | CEC emergency rule making for water conservation

affects what can be sold and will at least change the
baseline for normal replacement, ROB and NC.

SCG Pipe and tank insulation - steam Uncertain typical pipe internal and surrounding
and hot water pipes and high temperatures, install rate (measure eligibility), EUL
temperature tanks (length of time insulation remains in place in good

functional condition) and level of free riders.

SCG High Efficiency Water heating for | The main areas of uncertainty are overall system
commercial and residential use — | differential water and energy use considering tank
tankless/instantaneous water and pipe losses as well as firing efficiency, standard
heaters and 0.9 and higher EF practice versus code baseline and NTG.
storage water heaters

SCG Comparative energy usage Comparative energy usage programs are the only

disclosure programs- All types

authorized behavioral programs. These programs
shall be credited solely on an ex post basis per D.10-
04-029.




Uncertainty Analysis to Support the 2016 ESPI Uncertain Measures List

October 29, 2015

Introduction

Commission staff and the ex-ante review team propose the 2016 draft Uncertain
Measures List. Guidance for the work is ordered in D.13-09-023, Decision Adopting
Efficiency Savings and Performance Incentive Mechanism (ESPI), to create a list of
DEER and Phase 1 Non-DEER Workpaper measures that will not be locked down in
2016. For ESPI purposes, “highly uncertain” measures are defined as those
measures for which the Commission believes the net lifetime savings of the current
DEER or non-DEER savings estimate may be as much as 50% or more under- or
over-estimated. The list of measures that are not locked down will be based on a
review of remaining uncertainties which may have a significant impact on the
portfolio performance and that can be addressed with additional research. The ex
post savings claim for any deemed measures not identified in the Uncertain
Measures List will be based on each I0U’s Savings Performance Statement.

The 2016 draft Uncertain Measures List is based on an uncertainty analysis on the
2014 program year tracking data submitted by the I0Us. The purpose of the
uncertainty analysis is to identify and quantify the uncertainty in the energy savings
estimates at the measure and portfolio level, and estimate the relative contribution
of specific energy savings parameters to the total uncertainty.

The utility filings for the 2016 portfolio have not been submitted, and the reported
quarterly accomplishments for the 2015 cycle are incomplete. Thus, the 2014
tracking data are our best estimate of the measures likely to be claimed the 2016
portfolio and their relative adoption.

The program tracking data were submitted by the I0Us in the Standard Tracking
Database (STDB) format. Reported quantities for the parameters of interest in this
analysis, including installation quantities, unit energy savings (UES) values for kWh,
kW and therms, net-to-gross (NTG) ratios, effective useful life (EUL) values, measure
installation rates (IR), and gross realization rates (GRR) for each measure in each
program in the portfolio. Flags to identify residential measures, deemed measures
and upstream measures were also used.

Commission staff and consultant assigned uncertainties to these parameters based
on a combination of default uncertainties obtained through a stakeholder interview
process, and updates based on the 2010-12 program cycle evaluations. Once the
parameter level uncertainties were assigned, a propagation of error analysis was
used to estimate the uncertainty in the lifecycle net kWh, kW and therm savings.
This analysis was done on a measure and portfolio basis. The input parameter
uncertainties were aggregated at the IOU level and were reported by measure to

1



form a prioritized uncertain measures list.

The propagation of error analysis was conducted using a simple analytical
technique suited to the simple equations used to estimate portfolio savings by
measure. The analysis estimated the magnitude of the current uncertainty, the
dominant sources of the uncertainty.

The analysis was conducted as outlined below.

1. Assemble tracking data summary. The 2014 program year data submitted by
the I[OUs by measure and by program were queried, and a master
spreadsheet of the 2014 portfolio by IOU was assembled by Commission
staff.

2. Develop an uncertainty simulation model. The master spreadsheet was
developed into an uncertainty simulation model, using analytical
propagation of error methods. The model was configured to allow
assignment of uncertainties by parameter at the measure group level.

3. Assess uncertainty in the parameters. A panel of stakeholders was recruited
to help Commission staff assign uncertainties to each of the parameters (at
the measure group level). The panel of experts was recruited from a
combination of Commission staff, Commission consultants, IOU program
staff, evaluation contractors, and other stakeholders.

4. Uncertainties in the model parameters from the stakeholder process were
updated by reviewing data from the 10-12 evaluation cycle.

5. Run uncertainty model. The portfolio wide uncertainty model was run using

the uncertainty estimates derived in steps 3 and 4. Uncertainties were
estimated on a measure group and 10U portfolio level.

Propagation of Error Calculations

A simple analytical method was used to estimate the lifecycle net savings and the
associated uncertainty. The lifecycle net kWh savings were calculated from:

kW hqyings = units X IR X GRR X UES,yy, X NTG x EUL

Where:

Units = the quantity of measures forecasted by the I0Us in the E3
calculators

IR = measure installation rate

GRR = gross realization rate of the measure savings
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UES = expected energy savings per unit
NTG = net to gross ratio
EUL = effective useful life

The uncertainty in the energy savings estimates is estimated from the uncertainties
in the individual parameters. The analysis considers the uncertainty in the
parameters and the influence of each parameter on the overall result. The product
of the parameter uncertainty and the influence coefficient are summed in
quadrature as shown below:
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AIR ARR
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— 7" % ——— X
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The influence coefficients are calculated from:

% = units X GRR X UESyyp X NTG X EUL
% = units X IR X UESgyyp X NTG X EUL
% = units X IR X GRR X NTG x EUL
% = units X IR X GRR X UES;y, X EUL
%ﬂ”gs = units X IR X GRR X UES,yyn, X NTG

The uncertainties in the individual parameters are calculated from:
e;r = IR X rp;p

ecrr = GRR X Pgrp

eygs = UES X Tpygs

ente = NTG X rpyrg



epyL, = EUL X 1pgyy

where:

rp;gr = estimate of the relative precision of the installation rate

rPerr = estimate of the relative precision of the gross realization rate

rpygs = estimate of the relative precision of the unit energy savings

rpnre = estimate of the relative precision of the net to gross ratio

rpgy, = estimate of the relative precision of the effective useful life

Once the uncertainty estimates of the overall savings estimate was calculated, the
relative influence of each parameter on the overall savings was calculated. The
relative influence is referred to as the “contribution to variance (CVar),” and is

simply the relative size of each of the error terms in the overall error calculation.
The CVar is calculated from:

2 2
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AEUL EUL

Sum

CVaTEUL =

Note, the CVar can be evaluated on a measure basis, or summed across all measures
within the portfolio:

Z Summeasure 1

Measuren
ZMeasure 1 Summeasurei

CVaryeasurer =

Stakeholder Interviews

The objective of the stakeholder interviews was to get an overall assessment of
where the uncertainty in the I0OU portfolio savings exists in an effort to prioritize
EM&YV activities. Respondents were asked to give their best estimate of uncertainty
by measure and parameter. The uncertainty values include both sampling and
measurement error. Measurement error includes instrumentation error, modeling
error, and so on. The values represented the uncertainty around each parameter
expressed as a percentage of the point estimate at 90% confidence. The stakeholder
interviews addressed uncertainty in the following measures:

e Linear fluorescent with HID baseline. Linear fluorescent fixtures typically
used in high-bay applications, with normal or high-output T-8 or T-5 lamps.
These fixtures generally replace fixtures with high intensity discharge (HID)
lamps, such as metal halide, high-pressure sodium, and so on.

e Other linear fluorescent. Linear fluorescent fixtures used in residential and
commercial applications with new generation T-8 or T-5 lamps. These
fixtures generally replace fixtures with standard T-8 or T-12 lamps. Also
includes de-lamping of existing linear fluorescent fixtures.

e Screw-in CFLs. Common spiral and specialty CFLs with screw-in base.

e Home Energy Report. Comparative energy use reports produced through the
OPower program.

e PCPower Management. Software used to control workstation power
consumption.

e LED lamps and fixtures. Screw-in LED lamps and interior fixtures with LED
light sources.



e Commercial Refrigeration. Measures used in grocery store refrigeration
systems, foodservice and refrigerated warehouse facilities. Measures include
strip curtains for walk-in coolers, electronically commutated (EC) motor
upgrades for refrigerated display cases and so on.

e Appliance Recycling. Recycling programs for refrigerators and freezers.

e HVAC Maintenance. Quality maintenance programs for residential and light
commercial split and single package air conditioners and heat pumps.

e Occupancy Sensors. Occupancy sensor controls for indoor commercial
lighting systems.

e HVAC Packaged and Split Systems. Replacement of residential and light
commercial split or single package air conditioners or heat pumps, not
including ductless mini-split systems.

e HVAC mini-split systems. Installation of new duct-less mini-split systems in
residential and light commercial buildings.

e Sprinklers. Low pressure nozzles and micro-irrigation conversions in
agricultural applications.

e VFD Pool Pumps. Replacement of existing pool pumps with variable speed
pool pumps.

e Water Heater Controllers. Central water heating system controllers in
multifamily residential housing

e Pipe Insulation. Insulation addition or upgrades to space heating, service hot
water, or industrial process heating systems.

e DHW Water Savers. Low-flow faucet aerators and shower heads in
residential and commercial applications.

e Whole Building - EUC. Residential whole-building upgrades done under the
Energy Upgrade California (EUC) programs.

For each of the measures indicated above, the stakeholder interviews addressed
uncertainty in the following parameters:

e UES - kWh. The uncertainty in the estimate of ex-ante first year gross kWh
savings per unit of efficient technology installed.



e UES - therm. The uncertainty in the estimate of ex-ante first year gross
therm savings per unit of efficient technology installed. Note, for measures
such as lighting that are designed primarily to save electricity, this parameter
represents the estimate of the uncertainty in the therm interactive effects
multiplier.

e EUL. The uncertainty in the measure effective useful life.
e NTG. The uncertainty in the ex-ante net-to-gross ratio.

e Install rate. The uncertainty in the ratio of the number of units verified as
installed in the field to the number of installed units recorded in the program
tracking database.

The survey respondents were asked to rank the uncertainty as “high” (+/- 50%),
“medium” (+/- 30%) or “low” (+/- 10%). The survey was administered as an online
survey to a panel consisting of Commission Staff, Commission consultants, IOU
program staff, evaluation contractors and other stakeholders. The survey was sent
to 30 individuals; 21 useable surveys were returned. The relative breakdown of the
survey respondents is shown below:

| represent...

Stakeholder
6%

Evaluator
6%

10U Program Staff
6%

The results of the stakeholder interview process are summarized below:



Measure Category Install Rate  kWh UES  Therm UES EUL NTG
Appliance Recycling 24%

Commercial Refrigeration

DHW Water Savers

Home Energy Report

HVAC Maintenance

HVAC Mini-split Systems

HVAC Packaged and Split Systems
LED lamps and fixtures

Linear Fluorescent with HID baseline
Occupancy Sensors

Other linear fluorescent

PC Power Managment

Pipe Insulation

Screw-in CFLs

Sprinklers

VFD Pool Pumps

Water Heater Controllers

Whole Building - EUC

The results of the survey were mapped to the individual measures in each of the IOU
portfolios. In order to limit the length of the survey, measures were prioritized
based on their expected contribution to the portfolio. For measures not specifically
included in the survey, a default uncertainty assumption was applied. The default
uncertainty assumption is defined the average of the uncertainties across the
measures included in the survey. The mapping of the parameter uncertainties to
each of the portfolio measure categories is shown in Appendix A.

Parameter Uncertainty Updates

Results from the 2012-13 program cycle evaluations were examined to update
specific parameter assumptions and their associated uncertainty. Reports examined
included:

Upstream and Residential Lighting Evaluation (WO 28)
Nonresidential Downstream Lighting Evaluation
Appliance Recycling Program Evaluation (WO 35)
HVAC Impact Evaluation (WO 32)

Parameter updates were applied to measures representing the following fractions of
the deemed portfolio:

PG&E: 46% of the kWh, 33% of the kW and 42% of the therm savings
SCE: 54% of the kWh and 60% of the kW

SCG: 0% of the therms

SDGE: 32% of the kWh and 33% of the kW.
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Note, the evaluation studies generally estimated realization rates rather than
revised unit energy savings, thus the uncertainty in realization rate was used in the
analysis, and the uncertainty in the UES was set to zero. The revised parameter
estimates and their associated uncertainties are shown in Appendix B.

Uncertain Measure List

The prioritized deemed measure list was developed by applying the parameter
uncertainty values from the evaluation studies or the survey across each of the IOU
deemed measure portfolios, and ranking each measure according to the
contribution to variance of each measure to the total IOU deemed measure portfolio
estimate of lifecycle kWh, kW and therms. The top 20 measure ranking for each I0U
is shown below. Note, screw in CFLs of all types and T5 fixtures replacing metal
halides are being handled as DEER measures and were removed from the lists
below. HVAC interactive effects with lighting, appliance and plug load measures
were also removed from the therm measure list to highlight the uncertain gas saving
measures.

PG&E - KWh
Measure

Percent of IOU Group Contribution to
Measure Group Portfolio Uncertainty Variance
Deemed HVAC Chiller Air Cooled 5.3% 44% 8.4%
Deemed HVAC Rooftop or Split
System 3.7% 45% 7.7%
Deemed HVAC Controls PTAC 5.1% 38% 3.1%
Deemed Lighting Indoor Linear
Fluorescent 5.8% 40% 2.7%
Deemed Ag Irrigation 4.7% 21% 2.0%
Deemed Lighting Indoor LED
Reflector Lamp 4.9% 13% 1.8%
Deemed Lighting Indoor LED Fixture 0.9% 17% 0.7%
Deemed Lighting Outdoor LED Street
Light 0.9% 9% 0.6%
Deemed Appliance Recycle
Refrigerator 3.3% 37% 0.6%
Deemed Refrigeration Evaporator EC
Motors 0.5% 10% 0.5%
Deemed Appliance Clothes Washer 8.1% 18% 0.3%
Deemed Pool Pump 1.8% 25% 0.3%
Deemed Refrigeration Case LED
Lighting 0.7% 9% 0.3%
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Measure

Percent of IOU Group Contribution to
Measure Group Portfolio Uncertainty Variance
Deemed HVAC VRF System 0.3% 23% 0.2%
Deemed Lighting Indoor LED Lamp 4.0% 16% 0.2%
Deemed Refrigeration Controls ASH 6.9% 13% 0.1%
Deemed HVAC Maintenance 1.6% 47% 0.1%
Deemed HVAC Motor Replacement 1.0% 20% 0.1%
Deemed Refrigeration Case
Replacement 2.2% 24% 0.0%
Deemed HVAC Fan VFD 0.3% 17% 0.0%
PG&E - KW

Measure

Percent of IOU Group Contribution to
Measure Group Portfolio Uncertainty Variance
Deemed HVAC Controls PTAC 7.9% 37.1% 17.8%
Deemed Ag Irrigation 13.2% 19.8% 14.1%
Deemed HVAC Rooftop or Split
System 5.0% 44.7% 10.3%
Deemed Water Heating Tankless
Water heater 4.1% 42.2% 6.1%
Deemed HVAC Maintenance 3.0% 47.9% 4.3%
Deemed Lighting Indoor Linear
Fluorescent 3.1% 42.4% 3.5%
Deemed HVAC Motor Replacement 4.5% 19.9% 1.7%
Deemed HVAC Chiller Air Cooled 1.9% 44.4% 1.5%
Deemed Appliance Recycle
Refrigerator 2.2% 37.2% 1.4%
Deemed Building Envelope New
Windows 2.3% 28.6% 0.9%
Deemed HVAC Maintenance -
refrigerant charge 1.6% 39.0% 0.8%
Deemed Lighting Indoor LED Reflector
Lamp 6.0% 10.4% 0.8%
Deemed Appliance Clothes Washer 3.1% 18.5% 0.7%
Deemed HVAC VRF System 2.3% 21.4% 0.5%
Deemed HVAC Controls Time Delay
Relay 1.5% 27.8% 0.3%
Deemed Lighting Indoor LED Fixture 2.9% 13.9% 0.3%
Deemed Refrigeration Case LED
Lighting 4.5% 8.8% 0.3%
Deemed Pool Pump 1.2% 24.8% 0.2%
Deemed Refrigeration Evaporator EC 3.2% 9.4% 0.2%
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Measure

Percent of IOU Group Contribution to
Measure Group Portfolio Uncertainty Variance
Motors
Deemed Lighting Indoor Controls
Other 0.5% 42.9% 0.1%
PG&E - therm

Measure

Percent of IOU Group Contribution to
Measure Group Portfolio Uncertainty Variance
Deemed Food Service 29.1% 13.2% 4.6%
Deemed Tank Insulation Hot
Application 8.6% 41.4% 3.9%
Deemed Appliance Clothes Washer 18.1% 18.3% 3.3%
Deemed Water Heating Boiler 26.3% 12.5% 3.3%
Deemed HVAC Boiler 12.9% 23.0% 2.7%
Deemed Water Heating Storage Water
heater 16.9% 15.3% 2.0%
Deemed Pipe Insulation Hot
Application 10.2% 21.7% 1.5%
Deemed Water Heating Tankless
Water heater 8.7% 21.5% 1.1%
Deemed Pool Cover 4.0% 37.1% 0.7%
Deemed Process Boiler 8.1% 15.3% 0.5%
Deemed HVAC VRF System 3.3% 34.3% 0.4%
Deemed Building Envelope New
Windows 2.9% 38.2% 0.4%
Deemed Process Heating 3.1% 35.7% 0.4%
Deemed HVAC Controls Thermostat 5.5% 18.2% 0.3%
Deemed HVAC Controls Fan 3.4% 20.9% 0.2%
Deemed Refrigeration Case Door 2.1% 31.2% 0.1%
Deemed Process Greenhouse Heat
Curtain 1.7% 37.1% 0.1%
Deemed Refrigeration Case
Replacement 1.5% 28.0% 0.1%
Deemed HVAC Rooftop or Split System -0.9% 44.1% 0.1%
Deemed Refrigeration Case LED
Lighting -1.9% 16.3% 0.0%
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SCE - kWh

Measure

Percent of IOU Group Contribution to
Measure Group Portfolio Uncertainty Variance
Deemed Lighting Indoor Linear
Fluorescent 14.2% 54% 41.3%
Deemed HVAC Rooftop or Split
System 5.3% 45% 4.0%
Deemed HVAC Chiller Water Cooled 4.5% 44% 2.8%
Deemed HVAC Maintenance 0.8% 150% 1.0%
Deemed HVAC Chiller Air Cooled 2.4% 44% 0.8%
Deemed Lighting Indoor LED Reflector
Lamp 4.9% 13% 0.3%
Deemed Lighting Indoor LED Lamp 5.2% 11% 0.2%
Deemed Appliance Recycle
Refrigerator 1.4% 36% 0.2%
Deemed HVAC Pump VFD 1.1% 38% 0.1%
Deemed Refrigeration Controls ASH 1.5% 29% 0.1%
Deemed Whole Building Retrofit 0.9% 39% 0.1%
Deemed Appliance Refrigerator 2.7% 12% 0.1%
Deemed Survey Residential Mail 0.9% 34% 0.1%
Deemed HVAC Fan VFD 1.5% 20% 0.1%
Deemed HVAC VRF System 1.5% 20% 0.1%
Deemed Refrigeration Case
Replacement 0.7% 37% 0.1%
Deemed Lighting Outdoor CFL Fixture 1.4% 18% 0.0%
Deemed Refrigeration Case LED
Lighting 1.5% 15% 0.0%
Deemed Lighting Indoor CFL Fixture 1.6% 12% 0.0%
Deemed Pool Pump 0.9% 18% 0.0%
SCE -kW

Measure

Percent of IOU Group Contribution to
Measure Group Portfolio Uncertainty Variance
Deemed Lighting Indoor Linear
Fluorescent 10.3% 48% 12.3%
Deemed HVAC Maintenance 0.7% 412% 4.7%
Deemed HVAC Rooftop or Split
System 5.6% 45% 3.2%
Deemed HVAC Chiller Water Cooled 5.0% 44% 2.5%
Deemed Appliance Recycle
Refrigerator 2.2% 36% 0.3%
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Measure
Percent of IOU Group Contribution to
Measure Group Portfolio Uncertainty Variance
Deemed Survey Residential Mail 2.2% 34% 0.3%
Deemed HVAC VRF System 2.8% 23% 0.2%
Deemed HVAC Chiller Air Cooled 1.2% 44% 0.1%
Deemed Lighting Indoor LED Lamp 4.6% 10% 0.1%
Deemed Lighting Indoor LED Reflector
Lamp 4.0% 10% 0.1%
Deemed HVAC Evap Cooler 1.8% 20% 0.1%
Deemed Whole Building Retrofit 1.0% 33% 0.1%
Deemed Appliance Refrigerator 2.7% 12% 0.1%
Deemed HVAC Pump VFD 0.8% 37% 0.0%
Deemed Refrigeration Case LED
Lighting 1.9% 16% 0.0%
Deemed Refrigeration Controls ASH 1.0% 29% 0.0%
Deemed HVAC Fan VFD 1.4% 18% 0.0%
Deemed HVAC Controls Fan 0.7% 28% 0.0%
Deemed Refrigeration Case
Replacement 0.5% 36% 0.0%
Deemed Building Envelope Window
Film 0.8% 18% 0.0%
SCG - therm
Measure
Percent of IOU Group Contribution to
Measure Group Portfolio Uncertainty Variance
Deemed Water Heating Other 7.3% 50.0% 27.5%
Deemed Food Service 16.9% 18.4% 20.1%
Deemed Pipe Insulation Hot Application 11.8% 22.5% 14.6%
Deemed Water Heating Tankless Water
heater 13.0% 18.3% 11.9%
Deemed Water Heating Controls 8.2% 24.5% 8.4%
Deemed Appliance Clothes Washer 9.0% 20.7% 7.2%
Deemed Water Heating Showerhead 8.0% 16.1% 3.4%
Deemed Water Heating Boiler 4.9% 23.1% 2.7%
Deemed Water Heating Storage Water
heater 3.7% 21.8% 1.3%
Deemed HVAC Duct Sealing 3.6% 16.8% 0.8%
Deemed Water Heating Faucet Aerator 4.1% 14.0% 0.7%
Deemed HVAC Boiler 2.4% 20.7% 0.5%
Deemed Process Greenhouse Heat
Curtain 1.0% 38.5% 0.3%
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Measure

Percent of IOU Group Contribution to
Measure Group Portfolio Uncertainty Variance
Deemed Refrigeration Case
Replacement 0.9% 35.8% 0.2%
Deemed Pool Cover 1.0% 27.2% 0.1%
Deemed Building Envelope Wall
Insulation 0.7% 28.1% 0.1%
Deemed Process Boiler 1.1% 17.8% 0.1%
Deemed Pool Heater 0.8% 21.4% 0.1%
Deemed Building Envelope Ceiling-Roof
Insulation 0.5% 29.5% 0.0%
Deemed HVAC Rooftop or Split System 0.2% 44.6% 0.0%
SDGE - KkWh
Measure
Percent of IOU Group Contribution to
Measure Group Portfolio Uncertainty Variance
Deemed Lighting Indoor Linear
Fluorescent 10.0% 21% 9.2%
Deemed Lighting Indoor LED Lamp 18.3% 10% 7.5%
Deemed Lighting Indoor LED Reflector
Lamp 13.9% 11% 4.7%
Deemed Lighting Indoor LED Fixture 6.8% 18% 3.3%
Deemed HVAC Maintenance - refrigerant
charge 1.9% 62% 2.9%
Deemed HVAC Coil Cleaning 2.6% 31% 1.4%
Deemed Lighting Outdoor LED Fixture 3.9% 19% 1.2%
Deemed HVAC Ventilation Other 2.0% 36% 1.1%
Deemed HVAC Controls Fan 2.4% 30% 1.1%
Deemed Pool Pump 2.4% 29% 1.0%
Deemed Appliance Recycle Refrigerator 1.6% 37% 0.8%
Deemed HVAC Fan VFD 2.5% 25% 0.8%
Deemed HVAC Maintenance 1.5% 38% 0.7%
Deemed Refrigeration Case LED Lighting 2.6% 22% 0.6%
Deemed HVAC Controls Other 0.9% 36% 0.2%
Deemed Plug Load PC Power Management 0.6% 55% 0.2%
Deemed Refrigeration Controls Floating
Head Pressure 0.9% 28% 0.1%
Deemed Lighting Indoor Other 0.7% 33% 0.1%
Deemed Appliance Recycle Freezer 0.6% 28% 0.1%
Deemed Lighting Indoor Linear
Fluorescent Delamping 0.6% 30% 0.1%
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SDGE - kW

Measure

Percent of IOU Group Contribution to
Measure Group Portfolio Uncertainty Variance
Deemed HVAC Maintenance - refrigerant
charge 8.9% 68% 53.3%
Deemed HVAC Maintenance 9.2% 37% 16.6%
Deemed HVAC Controls Fan 5.4% 30% 3.8%
Deemed Appliance Recycle Refrigerator 4.0% 36% 3.1%
Deemed Lighting Indoor Linear
Fluorescent 9.3% 15% 2.8%
Deemed HVAC Coil Cleaning 4.1% 31% 2.4%
Deemed Lighting Indoor LED Lamp 13.0% 10% 2.3%
Deemed Lighting Indoor LED Fixture 5.8% 20% 2.0%
Deemed Lighting Indoor LED Reflector
Lamp 10.2% 11% 1.8%
Deemed HVAC Duct Sealing 3.4% 24% 0.9%
Deemed HVAC Ventilation Other 1.7% 36% 0.5%
Deemed Pool Pump 1.7% 29% 0.3%
Deemed HVAC Fan VFD 2.1% 22% 0.3%
Deemed Refrigeration Case LED Lighting 1.9% 22% 0.3%
Deemed HVAC Controls Reset 0.7% 43% 0.1%
Deemed HVAC Controls PTAC 0.8% 35% 0.1%
Deemed Lighting Indoor HID 2.2% 12% 0.1%
Deemed Lighting Indoor Other 0.7% 35% 0.1%
Deemed Building Envelope Window Film 0.5% 40% 0.1%
Deemed Refrigeration Controls Floating
Head Pressure 0.6% 32% 0.1%
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