Water Heating

Cal TF Tier 2 Presentation

CALIFORNIA

TECHNICAL FORUM

AYAD AL-SHAIKH
MARCH 2018




CALIFORNIA

TECHNICAL FORUM

“Cal TF affirms the subcommittee
recommendations regarding ‘Stage 1 Issues’
for Water Heating Measures.”

6.02, Faucet Aerators, Residential

6.03, Low-Flow Showerheads, Residential

6.04, TSV with and without an Integrated
Low-Flow Showerhead

6.05, Laminar Flow Restrictor

6.07, Boiler, Commercial

6.08, Tankless, Commercial

6.09, Storage Water Heater, Commercial

6.10, Boiler, Process

6.11, Direct Contact Water Heater,
Process

6.12, Boiler, Multi-Family

6.13, Central Storage Water Heater, MF

6.14, Storage Water Heater, Residential

6.15, Tankless, Residential

6.16, Heat Pump Water Heater

6.18, Demand Control for Centralized
Water Heater Recirculation Pump

6.19, DHW Boiler Reset Controller, MF

6.21, Hot Water Line Insulation

6.22, Tank Insulation

6.23, Faucet Aerators, Commercial

Water Heating 3/16/2018
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» Savings Perspective

2016 CA Gas Savings (therms/yr)
(Total = 12MMTh/yr not including negative Lighting effects)

Water Heating
4.9 MMThlyr
41%

Note: Water Heating has a large mix of Measures that contribute to the full savings.

Water Heating 3/16/2018
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e Savings Perspective

2016 CA Gas Savings (therms/yr)
(Total = 12MMTh/yr, not including negative Lighting effects)

»

Water Heating
4.9 MMTh/yr
41%

s
¢ \ 4

Water Heating 3/16/2018

Flow Restriction: W

Showers and Aerators




6.01 Faucet Aerator and Low Flow Showerhead 2017 Consolidated
6.02 Faucet Aerators for Bathroom/Kitchen Sinks in Residential Buildings 2017
6.03] Z |Low-Flow Showerheads 2017
6.04 [T Temp-Initiated Shower Flow Restr. Valve w&w/o LF Showerhead 2017
6.05 Laminar Flow Restrictor 2017
6.06 Therm Savings Kit 2018 Consolidated
6.07 Boiler, Commercial 2017
6.08 Tankless, Commercial 2017
6.09 % Storage Water Heater, Commercial 2017
6.10 £ [Boiler, Process 2017
6.11 % Direct Contact Water Heater, Process 2017
6.12| g |Boiler, Multi-Family 2017
6.13 g Central Storage Water Heater, MF 2017
6.14 Storage Water Heater, Residential 2017
6.15 Tankless, Residential 2017
6.16 Heat Pump Water Heater 2017
6.17[ o Multifamily DHW RCx, Training, and Boiler Reset Controller 2017 |Combined with 6.19
6.18 = Demand Control for Centralized Water Heater Recirculation Pump 2017

6.18b é Demand Control for Centralized Water Heater Recirculation Pump, VFD 2018
6.19 Commercial Boiler Water Heating Control System 2017
6.20 = MF Central Recirc System Pipewrap 2018 Hold - Sunset
6.21] ¢ [Hot Water Line Insulation Electric/Gas 2017
6.22| Tank Insulation 2017
6.23 Faucet Aerators for Lavatory Sinks in Commercial Buildings 2017
6.24| 2 |Low-Flow Showerheads, Commercial 2018
6.25 z Recirculation Pump Time Clocks 2018
6.26 Smart Pump, Residential 2018

Blue text = Changed item Lead Workpaper

Supporting Workpaper
Workpaper Not Available
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. Offering 7

Residential (SF and MF); Electric/Gas Blend and Gas
Kitchens - 1.5 and-1-8-gpm

Lavatories - 0.5, 1.0 and 1.2 gpm

Implementation: Retrofit Add On (REA/AQOE), Direct Install (Typical)

» Stage 1 Issues

Used CPUC disposition input values in eTRM calculations - savings increase by 2x — 3x
= Misapplication of number of aerators in therm kit

= Double-counting the recovery efficiency vs energy factor ratio

= Harmonize on groundwater temperatures vs dishwasher scaling approach

Harmonize on base flow of 2.2 gpm

Peak demand (kW) savings determination used in 2013 CPUC disposition (11% factor)

Agree on Costs (Actual costs based on DI program costs)

Electric savings under-estimated TRC Change

» Measure Extension
Added measure for POUs (electric measure) Kitchen, SF 1.5gpm 119%
Added measure for SCE and SDG&E (electric measure) Lavatory, SF, 1.0gpm 376%

» Stage 2 Issues

Add embedded energy in water based upon WEN Calculator (depending on other claims)
Data collection on pre-existing aerators and flows to determine retrofit type and baseline flow
Non-DI cost adjustment

g g Black text = Current state of the consolidated measure
Water Heatlng Tier 2 Blue text = Changing and / or first time item is mentioned
Italics text = Item that has not been completed




» Measure Permutations

O
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Res-LowF-SH-AIl

Res-LowF-SH-SDG

eTRM Measure Value |PG&E SCE SDG&E SCG
BldgType DMo,MFm,SFm Res DMo,MFm,SFm DMo,MFm,SFm MFm,SFm
BldgVintage Ex Ex Any Ex Any
Cz01,Cz02,Cz03,CZ04
€Zz01,CZ02,CZ03,CZ04,CZ05, ,€205,C206,C207,C20
C706,C207,CZ08,C209,C710, Cz01,CZ02,CZ03,CZ04 |CZ06,CZ08,CZ09,CZ10 8,Cz09,CZ10,CZ11,CZ
C711,c712,C713,Cc714,c215, |,CZ05,C211,CZ212,CZ1 |,CZ13,CZ14,CZ15,CZ1 |CZ06,CZ07,CZ08,CZ210(12,CZ213,CZ214,CZ15,C
BldglLoc Cz16 3,CZ16 6 ,CZ14,CZ15,10U 716
BldgHVAC rwtd rwtd Any Any rwtd
eTRM Measure Value |PG&E SCE SDG&E SCG
MeasureAppType REA ROB ER ROB RET,REA
NormUnit Each Each Each Each Each
WitrHt-WH-Aertr WtrHt-WH-Aertr
EUL ID WtrHt-WH-Aertr WtrHt-WH-Shrhd WtrHt-WH-Shrhd WitrHt-WH-Aertr WtrHt-WH-Aertr
RUL ID 1/3 of 20 yrs No Value No Value No Value No Value
RES-DEFAULT-HTR-DI,
RES-DEFAULT-HTR-DI Res-mDHWaerator, Com-Default>2yrs, RES-DEFAULT-HTR-DI,
Res-mDHWaerator Res-mDHWaerator Res-Default>2, Res-mDHWaerator, Res-mDHWaerator,
NTGR EUC-Default Res-sAll-mDHWSshwr  |Res-sAll-mDHWshwr  |EUC-Default Com-Default-HTR-di
Dirlnstall Dirlnstall Dirlnstall,
NonUpStrm Dirlnstall, NonUpStrm PreRebDown, Dirlnstall,
DeliveryType PreRebUp PreRebUp PreRebUp PreRebUp PreRebDl
Res-LowF-FA-All,
Res-LowF-FA-All, Res-LowF-FA-All, Res-LowF-FA-SDG, Res-LowF-FA-All,
GSIA Res-LowF-FA-All Res-LowF-SH-All

Def-GSIA

Water Heating 3/16/2018
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» Offering

2 Residential (SF and MF); Electric/Gas Blend and Gas
- Bathroom Showerheads - 6-5;-1.0, 1.25, 1.5, 1.6 and 1.7 gpm
o Implementation: Replace on Burnout (ROB/NR) / NC/NEW or ER/Direct Install (Typical)

» Stage 1 Issues

2 Used CPUC disposition input values in eTRM calculations
= Double-counting the recovery efficiency vs energy factor ratio
= Harmonize on groundwater temperatures vs dishwasher scaling approach

2 Add NC to all IOUs
o Agree on kW savings determination used in 2013 CPUC disposition (11% factor)

o Agree on Costs - Base Case from DEER ($14.32); Measure Case from WOO017 ($18.50 Measure
Cost, $15.47 Labor Cost).

o Baseline updated to 1.8 gpm (for code starting 4/1/18)
* Measure Extension

o Added measure for POUs (electric measure)
- Added measure for SCE and SDG&E (electric measure)

» Stage 2 Issues

o Add embedded energy in water based upon WEN Calculator (depending on other claims)

o Data collection on pre-existing showerhead flows to determine retrofit type and baseline flow
2 Update for required flow by CA Title 20 code (7/1/2018) for ROB/NC measures

2 Non-DI cost adjustment

R R Black text = Current state of the consolidated measure
Water Heatmg Tier2 Blue text = Changing and / or first time item is mentioned
Italics text = Item that has not been completed
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Measure Permutations
eTRM Measure Value PG&E SCE SDG&E SCG
BldgType DMo,MFm,SFm Res DMo,MFm,SFm DMo,MFm,SFm MFm,SFm
BldgVintage Ex Ex Any Ex Ex
CZ01,Cz02,CZ03,CZ04,CZ05, CZ01,Cz02,CZ03,CZ04,CZ0
CZ06,Cz07,CZ08,CZ09,CZ10, 5,CZ06,Cz07,CZ08,CZ09,CZ
Cz11,Cz12,C713,CZ14,Cz15, (CZ01,CZ02,CZ03,CZ04,CZ0 [Cz06,CZ08,CZ09,CZ10,CZ1 |CZ06,CZ07,CZ08,CZ10,CZ1 (10,CZ11,CZ12,CZ13,CZ14,C
BIdgLoc CZ16 5,C711,CZ712,CZ13,CZ16 3,CZ14,CZ15,CZ16 4,Cz15,I10U 715,CZ16
BldgHVAC rwtd rwtd Any Any rwtd
eTRM Measure Value PG&E SCE SDG&E SCG
MeasureAppType ROBNC, ER ROB ER RET,ROB RET,ROB,ER,REA
NormUnit Each Each Each Each Each
WitrHt-WH-Aertr, WitrHt-WH-Aertr,
EULID WtrHt-WH-Shrhd WtrHt-WH-Shrhd WitrHt-WH-Shrhd WitrHt-WH-Shrhd WtrHt-WH-Shrhd
RULID N/A No Value No Value No Value No Value
RES-DEFAULT-HTR-DI, [RES-DEFAULT-HTR-DI,
RES-DEFAULT-HTR-DI Res-mDHWaerator, Com-Default>2yrs, Res-sAll-mDHWshwr,
Res-Default>2 Res-mDHWaerator, Res-Default>2, Res-Default>2, Res-Default>2,
NTGR EUC-Default Res-sAll-mDHWSshwr  |Res-sAll-mDHWshwr  [EUC-Default Com-Default-HTR-di
Dirlnstall
PreRebDown Dirlnstall, Dirlnstall, Dirlnstall,
NonUpStrm Dirlnstall, NonUpStrm, PreRebDown, PreRebDown,
DeliveryType PreRebUp PreRebUp PreRebUp PreRebUp PreRebDI
Res-LowF-SH-AIl,
Def-GSIA, Res-LowF-FA-All, Res-LowF-FA-All, Def-GSIA, Def-GSIA,
GSIA Res-LowF-SH-SDG Res-LowF-SH-AIl Res-LowF-SH-All Res-LowF-SH-SDG Res-LowF-SH-SDG

Water Heating

3/16/2018
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» Offering

2 Residential (SF and MF); Electric/Gas Blend and Gas
o TSV w/ and w/o Bathroom Showerheads - 8:-5:-1.0, 1.25, 1.5, 1.6 and 1.7 gpm =
2 Implementation: Direct Install (Typical) ‘

= TSV — Retrofit Add On (REA) / Add-On Equipment (AOE)
= Showerhead - Replace on Burnout (ROB/NR) / NC/NEW or ER, N

3 Ready When \:‘ou Are
» Stage 1 Issues
2 Used CPUC disposition input values in eTRM calculations

= Double-counting the recovery efficiency vs energy factor ratio
= Harmonize on groundwater temperatures vs dishwasher scaling approach

o Behavioral factor used — lower time of wasted flow — 47 seconds based on published research
o Agree on kW savings determination used in 2013 CPUC disposition (11% factor)
o Agree on Costs — TSV costs from SCG. Use updated DI program costs.

» Measure Extension

2 Added measure for POUs
- Added measure for SCE and SDG&E (electric measure)

» Stage 2 Issues

o Add embedded energy in water based upon WEN Calculator (depending on other claims)

o Data collection on pre-existing showerhead flows to determine retrofit type and baseline flow
2 Update for required flow by CA Title 20 code (7/1/2018) for ROB/NC measures

2 Non-DI cost adjustment

R R Black text = Current state of the consolidated measure
Water Heatmg Tier2 Blue text = Changing and / or first time item is mentioned
Italics text = Item that has not been completed




o Measure Permutations

CALIFORNIA

TECHNICAL FORUM

BldgType DMo,MFm,SFm Res DMo,MFm,SFm DMo,MFm,SFm MFm,SFm

BldgVintage Ex Ex Any Ex Ex
CZ01,Cz02,CZ03,CZ04,CZ05, CZ01,Cz02,CZ03,CZ04,CZ0
CZ06,Cz07,CZ08,Cz09,CZ10, €Z01,C202,CZ203,C204CZ06,C208,C209,CZ10 5,CZ06,Cz07,CZ08,CZ09,CZ
Cz11,cz12,c713,cz14,cz15, |,CZ05,C211,C212,CZ1 |,CZ13,CZ14,C215,CZ1 |CZ06,CZ07,C208,CZ10 |10,c211,C212,C213,C214,C

BldglLoc Cz16 3,CZ16 6 ,CZ14,CZ15,10U 715,C716

BldgHVAC rwtd rwtd Any Any rwtd

MeasureAppType |ROBNC, ER ROB ER RET,ROB RET,ROB,ER,REA

NormUnit Each Each Each Each Each

WtrHt-WH-Aertr, WtrHt-WH-Aertr,
EUL ID WtrHt-WH-Shrhd WtrHt-WH-Shrhd WtrHt-WH-Shrhd WtrHt-WH-Shrhd WtrHt-WH-Shrhd
RUL ID 1/3 of 20 yrs No Value No Value No Value No Value
RES-DEFAULT-HTR-DI, RES-DEFAULT-HTR-DI,

RES-DEFAULT-HTR-DI, Res-mDHWaerator, Com-Default>2yrs, Res-sAll-mDHWshwr,
Res-Default>2, Res-mDHWaerator, Res-Default>2, Res-Default>2, Res-Default>2,

NTGR EUC-Default Res-sAll-mDHWshwr |Res-sAll-mDHWshwr |EUC-Default Com-Default-HTR-di
Dirlnstall,
PreRebDown, Dirlnstall, Dirlnstall, Dirlnstall,
NonUpStrm, Dirlnstall, NonUpStrm, PreRebDown, PreRebDown,

DeliveryType PreRebUp PreRebUp PreRebUp PreRebUp PreRebDI

Res-LowF-SH-AIl,

Def-GSIA, Res-LowF-FA-All, Res-LowF-FA-All, Def-GSIA, Def-GSIA,

GSIA Res-LowF-SH-SDG Res-LowF-SH-AIl Res-LowF-SH-AIl Res-LowF-SH-SDG Res-LowF-SH-SDG

Water Heating 3/16/2018
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Offering

Percent Change Within the Measure

Healthcare; Gas only

Kitchens — 0.5, 1.0, 1.2, 1.5 and 1.8 gpm; removed 2.2 gpm
Private Lavatories - 0.5, 1.0 and 1.2 gpm

Public Lavatories - 0.5 gpm (only)

Implementation: Retrofit Add-On (REA/AOE)

= Direct Install (Typical) and PreRebDown

Stage 1 Issues

Base case 2.7 gpm
Groundwater temps used in workpaper (updated DEER data)

Adjust mixed water temp of 106°F, efficiency at 77% for consistency with other flow measures
Measure Extension

Added measure for POUs, PG&E and SDG&E (gas measure)

Stage 2 Issues
Add embedded energy in water based upon WEN Calculator (depending on other claims)

LER

Aerator

Data collection on more types of facilities (nursing homes, medical office buildings, clinics) to determine

base flows

Savings factor of 0.7 not supported (reduces baseline flow and savings from survey data)
Absolute Change & Comparison

Water Heating - Tier 2

Black text = Current state of the consolidated measure
Blue text = Changing and / or first time item is mentioned
Italics text = Item that has not been completed

kw kw - 0% -
kWh kWh - 0% -

Thermsg 1% 1% Therms 537 1% 0% 13
Cost 0% 0% Cost s - 0% 0% S S (0)

I
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BldgType Cnc,Hsp,Nrs No Value No Value No Value Cnc,Hsp,Nrs

BldgVintage Any No Value No Value No Value Any
Cz01,Cz02,CZ03,Cz04,CZ05, CZ01,Cz02,CZ03,CZ04,CZ0
CZ06,CZ07,CZ08,CZ09,CZ10, 5,CZ06,CZ07,CZ08,CZ09,CZ
CZ11,C712,CZ13,CZ14,CZ15, 10,CZ11,C712,CZ13,CZ14,C

BldglLoc CZ16,I10U No Value No Value No Value 715,CZ716,I10U

BldgHVAC cWtd No Value No Value No Value Ex,cWtd

MeasureAppType REA No Value No Value No Value REA

NormUnit Each No Value No Value No Value Each,Fixture

EUL ID WitrHt-WH-Aertr No Value No Value No Value WitrHt-WH-Aertr

RUL ID 1/3 of 20 yrs No Value No Value No Value No Value

NTGR All-Default<=2yrs No Value No Value No Value All-Default<=2yrs
Dirlnstall, PreRebDl,

DeliveryType PreRebDown No Value No Value No Value PreRebDown

GSIA Def-GSIA No Value No Value No Value Def-GSIA




» Offering

—keqope oo

Public and Private Lavatories - 0.5, 1.0 and-32-gpm
Commercial (except HealthCare); Gas Only
Implementation: Retrofit Add-On (REA/AQOE), Direct Install (Typical)

» Stage 1 Issues

Measured 1.67 gpm flow vs. 2.00 gpm flow for residential aerators
Measured mixed water temp of 97.9°F vs. 106°F for residential aerators

Agree on Measure costs to use SCG WP costs from vendor and 3P installer ($2.89
Material Cost, $4.28 Labor Cost); Base cost $0 (REA/AQOE)

» Measure Extension

Added measure for POUs (gas measure)
Added measure for PG&E and SDG&E (gas measure)

» Stage 2 Issues

Add embedded energy in water based upon WEN Calculator (depending on other
claims)

Data collection on pre-existing aerators to determine baseline type

Black text = Current state of the consolidated measure
ina - Tier 2 Blue text = Changing and / or first time item is mentioned
GBI [rIo6l: 9 & Italics text = Iltem that has not been completed




Measure Permutations
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BldgType Com No Value No Value No Value Cnc,Hsp,Nrs

BldgVintage Any No Value No Value No Value Any
CZ01,CZ02,CZ03,CZ04,CZ05, CZ01,CZ02,CZ03,CZ04,CZ0
CZ06,CZ07,CZ08,CZ09,CZ10, 5,CZ06,CZ07,CZ08,CZ09,CZ
CZ711,C712,C713,CZ14,CZ15, 10,C711,CZ12,CZ13,CZ14,C

BldglLoc CZ16,I0U No Value No Value No Value 715,CZ16,I10U

BldgHVAC cWitd No Value No Value No Value Ex,cWtd

MeasureAppType REA No Value No Value No Value REA

NormUnit Each No Value No Value No Value Each,Fixture

EUL ID WtrHt-WH-Aerator No Value No Value No Value WtrHt-WH-Faucet
WitrHt-WH-Faucet

RUL ID 1/3 of 20 yrs No Value No Value No Value No Value

NTGR All-Default<=2yrs No Value No Value No Value All-Default<=2yrs
PreRebDl, PreRebDl,

DeliveryType PreRebDown No Value No Value No Value PreRebDown

GSIA Def-GSIA No Value No Value No Value Def-GSIA
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» Offering
2 MF and Lodging Only
o Gas Only
o Existing Buildings with Gas Water Heating
2 Implementation: Retrofit Add-On (REA/AOE), PreRebDown

» Stage 1 Issues

2 No expected climate zone (CZ) variation
2 Use PG&E methodology

» Measure Extension
2 Added measure for POUs (gas measure)

» Stage 2 Issues
2 Modify savings from PG&E approach (based on RASS usage and simple equation
with assumed reduced loop temperature)
= SCG used eQUEST models (not available or reviewed)
= Test case for transition from eQUEST to Open Studio
o Expand to other commercial building types — hospitals, offices, etc.

Black text = Current state of the consolidated measure
Blue text = Changing and / or first time item is mentioned
Italics text = Item that has not been completed

Water Heating - Tier 2 3/22/2018




Input Consensus e
6.17/6.19 — DHW Loop Temp Control
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» Measure Permutations

eTRM Measure Value

PG&E

BldgType MFm, Htl MFm, Htl MFm
BldgVintage Ex Ex Ex
Cz06,CZ07,CZ08,CZ10
BldglLoc Any Any ,CZ14,CZ15
rwtd rwtd
BldgHVAC cWtd cWtd Any
eTRM Measure Value
MeasureAppType REA REA RET
NormUnit Household Each Household
EUL ID SHW-EMS SHW-EMS WtrHt-HtPmp
RULID 1/3 of 20 yrs
Com-Default>2yrs Com-Default>2yrs
NTGR Res-Default>2 Res-Default>2 Res-Default>2
DeliveryType PreRebDown PreRebDown PreRebDown
GSIA Def-GSIA Def-GSIA

Water Heating 3/16/2018




Offering

MF Only; Existing Buildings

Electric and Gas

Implementation: Retrofit Add On (REA/AOE); Direct Install (DI) and PreRebDown

Stage 1 Issues

Agree on Costs — Use SCG / PG&E / SCE WP costs from vendors and RS Means estimates
= Small and Large Facility Size ($37.10 and $18.55/unit materials, $2.68 and $1.34/unit labor)
=  SDG&E had higher costs than the other WPs (older WP).
SDG&E WP savings calculations are by installation and not consistent with other WPs (which reference

the CASE study)

Measure Extension

Added measure for POUs
Stage 2 Issues

Consider more granular approach than only small and large (aka low rise and high rise) buildings -
currently savings per unit based on facility sizes of 44 and 88 units

Extend to commercial — SCG VFD DHW Pump WP in progress (planned for 6.18b)

Percent Change Within the Measure

kw

0%

0%

kWh

0%

0%

Therm

0%

0%

Cost

Water Heating - Tier 2

-52%

-52%
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©

Absolute Change & Comparison

kW
kWh
Therms
Cost

Black text = Current state of the consolidated measure
Blue text = Changing and / or first time item is mentioned
Italics text = Item that has not been completed

(0.16) 0% 0% - - - (0.16)

(22) 0% 0% - - - (22)

6 0% 0% - - - 6
$(660,421) -52% 5% S - s - $(660,421)




Measure Permutations
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BldgType MFm MFm No Value No Value MFm
BldgVintage Ex Ex No Value No Value Ex
CZ01,Cz02,CZ03,CZ04,CZ05,
C706,C207,CZ08,CZ09,CZ10, Cz01,CZ02,CZ03,CZ04 Any,CZ04,CZ05,CZ06,
C711,C212,C713,cz14,cz15, |,CZ05,C206,CZ11,CZ1 CZ08,Cz09,Cz10,CZ13
BldglLoc CZ16 2,CZ13,CZ16 No Value No Value ,CZ14,C715,CZ16
Any
BldgHVAC rwtd rwtd No Value No Value rwtd
MeasureAppType REA RET No Value No Value RET,REA
Cap-Tons
Each
NormUnit Household Household No Value No Value Household
Witr-Ht-Timeclock
EUL ID WtrHt-Timeclock WitrHt-Timeclock No Value No Value WtrHt-Timeclock
RUL ID Motors-pump No Value No Value No Value No Value
NTGR Res-Default>2 Res-Default>2 No Value No Value Res-Default>2
Dirlnstall DirInstall
DeliveryType PreRebDown Any No Value No Value PreRebDown
GSIA Def-GSIA Def-GSIA No Value No Value Def-GSIA
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» Offering

Small / Large Commercial and Industrial
1 inch insulation on uninsulated hot water / steam lines (low and high pressure)
Pipe diameter: <=1", 1 to <=4", and >4"

Pipe or Fitting

Indoor or Outdoor

Gas Only

Implementation: Retrofit Add-On (REA/AOE), PreRebDown

» Stage 1 Issues

Use SCG developed calculator
= Standalone tool based on 2014 / 2015 Itron ESPI Pipe Insulation Reports

= Disposition requested large pipe additions TRC Change
e Measure Extension Ind, Pipe, Outdoor, HW, >1" and <=4"| __ 62%
Ind, Pipe, Outdoor, LP Steam, <1" 79%
None Ind, Pipe, Outdoor, LP Steam, >1" and <=4" 52%
P Stag e 2 ISS ues Sm Com, Pipe, Outdoor, HP Steam, <1"|  447%
. . . Lg Com, Pipe, Outdoor, HP Steam, >1" and <=4" 645%
Consider damaged insulation (SDG&E WP)
Percent Change Within the Measure Absolute Change & Comparison Weighted
kw kw - 0% - - - -
kWh kWh - 0% - - - -
Therms -50% 43% 3% Therms 32,728 3% 1%| (2,524) - - 63
Cost -71% 28%| -14% Cost $ (69,763) -14% -1%| $(3,375)| S - § - S 102

: : Black text = Current state of the consolidated measure
Water Heating - Tier 2 Blue text = Changing and / or first time item is mentioned
Italics text = ltem that has not been completed




Measure Permutations
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SUn,Asm,ECC,EPr,ERC,ESe,
EUn,Gro,Hsp,Htl,MBT,MLI,
Mtl,OfL,OfS,RFF,RSD,Rt3,R

BldgType Com, Ind, Ag tL,RtSSCn, WRF No Value Com Com
BldgVintage Ex Any No Value Ex Ex
CZ01,€Z02,CZ03,CZ04,CZ05,
CZ06,Cz07,CZ08,CZ09,CZ10,
C711,C712,C713,CZ14,CZ15, CZ06,Cz07,C208,CZ10
BldglLoc CZ16 Any No Value ,CZ14,CZ15,Any IOU
BldgHVAC cUnc cUnc No Value Any Any
MeasureAppType REA REA No Value RET,REA REA,RET
Len-ft Len-ft
NormUnit Each Fitting Len-ft No Value Len-ft Each Fitting
WitrHt-Pipelns-Elec
EULID WitrHt-Pipelns-Gas WitrHt-Pipelns-Gas No Value WtrHt-Pipelns-Gas WtrHt-Pipelns-Gas
RUL ID 1/3 of 20 yrs No Value No Value No Value No Value
Com-Default>2yrs
Ind-Default>2yrs NonRes-sAll-mPipelns- Com-Default>2yrs
NTGR Ag-Default>2yrs deemed No Value Com-Default>2yrs Ind-Default>2yrs
Dirlnstall Dirlnstall PreRebDown
DeliveryType PreRebDown PreRebDown No Value PreRebDown PreRebDl
GSIA Def-GSIA Def-GSIA No Value Def-GSIA Def-GSIA




kw
kWh
Therms
Cost

, , Black text = Current state of the consolidated measure
Water Heatmg - Tier 2 Blue text = Changing and / or first time item is mentioned
Italics text = Item that has not been completed

» Offering

» Stage 1 Issues

» Measure Extension

» Stage 2 Issues

Percent Change Within the Measure

Commercial, Industrial, Agricultural
Gas Only

1 “or 2” thick insulation on Medium / High Temp Tanks, Low / High Usage, Indoor / Outdoor
Implementation: Retrofit Add-On (REA/AOE); PreRebDown

Agree on Costs — Use PG&E / SCG WP costs from vendor and RS Means estimates
= 1" and 2" thick ($7.31 or $9.19/unit materials, $2.18 or $2.85/unit labor)
=~ SDG&E had lower costs — older WP

None

None

Absolute Change & Comparison

kW - 0% - - - -

kWh - 0% - - - -
-10% 6% -6% Therms | (11,792) 6% 0%| (1,314) - - (10,478)
0% 0% 0% Cost $ 826 0% 0%$ - |$ - |s - |$ 826

77T




Measure Permutations

CALIFORNIA

TECHMNICAL FORUM

BldgType Any Any No Value No Value Com

BldgVintage Ex Ex No Value No Value Ex
CZ01,CZ02,CZ03,CZ04,CZ05, Any,CZ01,CZ02,Cz03,CZ04,
CZ06,CZ07,CZ08,CZ09,CZ10, CZ05,CZ06,CZ07,CZ08,CZ09
CZ11,CZ12,CZ13,CZ14,CZ15, ,CZ10,CZ11,CZ12,CZ13,CZ1

BldglLoc Cz16 Any No Value No Value 4,C715,C716

BldgHVAC cUnc cUnc No Value No Value Any

MeasureAppType REA REA No Value No Value REA,RET

NormUnit Area-ft2 Area-ft2 No Value No Value Area-ft2

EULID WitrHt-TankIns-Gas WtrHt-Pipelns-Gas No Value No Value WtrHt-Tanklins-Gas

RUL ID WtrHt-Com No Value No Value No Value No Value
Ind-Default>2yrs
Ag-Default>2yrs

NTGR Com-Default>2yrs Ind-Default>2yrs No Value No Value Com-Default>2yrs
PreRebDown PreRebDown

DeliveryType PreRebDI PreRebDown No Value No Value PreRebDI

GSIA Def-GSIA Def-GSIA No Value No Value Def-GSIA




Commercial Hot Water Heaters

CALIFORNIA

TECHNICAL FORUM
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Water Heating

3/16/2018




"[E [ >200 kBtuh 1 ted
<= 200 kBtuh ( )
/ Instantaneous 6.08
>200 kBtuh
____________ 30,4050 gal | )
[E+ --Qsme | >75 kBiuh 6.09
ey T (o,
Steam |
Direct Contact |- [W. Il 6.11
Commercial Measure Base Case
Technology Capacity Efficiency Efficiency
6.07 |Comm Boiler <=200 kBtuh >=0.84 EF 0.82 EF
>=0.92 EF 0.82 EF
>200 kBtuh >=85% TE 80% TE
>=90% TE 80% TE
6.08|Comm Tankless ~ <=200 kBtuh >=82% EF 0.615 EF
>=90% EF 0.615 EF
>200 kBtuh >=80% TE 80% TE
>=90% TE 80% TE
6.09 [Comm Storage 30 gal >=0.70 EF 0.63 EF
40 gal >=0.67 EF 0.615 EF
50 gal >=0.67 EF 0.60 EF
>=75 kBtuh >=83% TE 80% TE
>=90% TE 80% TE
6.10|Process Boiler Hot Water >=85% CE 82% CE
>=90% CE
Steam >83% CE 80% CE
6.11 [Direct Contact Hot Water >98.1% CE 82% CE

Water Heating 3/16/2018




» Offering

2 Industrial, Ag, Com; Gas Only
o Implementation: Replace on Burnout (ROB/NR); Midstream / PreRebDowr

e Stage 1 Issues

- Agree on capacity factor (PG&E value of 41.9% based on published source) — which increased
savings for SCG

2 Agree on baseline hot water boiler efficiency
= HW boiler baseline CE (82% PG&E — 80% SCG) — which decreased savings for SCG

2 Collapse on average measure efficiency across HW boiler sizes (from SCG WP)

* Measure Extension
o Added Measure to POUSs

» Stage 2 Issues TR Chane

- Separate steam baseline efficiencies for natural gas draft type Hot Water, Tier 1 28%
= Title 20 separates these steam boilers Hot Water, Tier 2 150%
o Convert to thermal efficiencies to align with other boilers Steam 326%
2 ldentify current sources (like CASE study) for capacity factor for CA industry
0 Revisit and include CZ variation Weighted
Percent Change Within the Measure Absolute Change & Comparison

% of % of
PGE SCE SDGE |SCG Total Total Measure | Category PGE SCE SDGE SCG
kw kw - - - - -
kWh kWh - - - - -
Therms 0% 288% 74% Therms 360,120 74% 6% 1,493 - - 358,627
Cost 21% 1% 8% Cost $145,557 8% 1%| $139,250 S 6,307

Black text = Current state of the consolidated measure
Water Heatmg Tier 2 Blue text = Changing and / or first time item is mentioned
Italics text = Item that has not been completed




o Measure Permutations

CALIFORNIA

TECHNICAL FORUM

Asm,ECC,EPr,ERC,ESe,EUn,
Gro,Gst,Hsp,Htl,MBT,MLI,
Mtl,Nrs,OfL,OfS,RFF,RSD,R
BldgType Ind, Ag, Com Any No Value t3,RtL,RtS,Sun, WRf Com
BldgVintage Ex Ex No Value Ex Ex
CZ01,CZ02,CZ03,CZ04,CZ05, CZ01,CZ02,CZ03,CZ04,CZ20
CZ06,CZ07,CZ08,CZ09,CZ10, 5,CZ06,CZ07,CZ08,CZ09,CZ
€711,C712,C713,C714,C715, CZ06,C207,C208,CZ10 |10,c711,c212,C713,CZ14,C
BldglLoc Cz16 IOU No Value ,CZ14,CZ15,I0U 715,C716,10U
BldgHVAC cUnc cUnc No Value Any cWtd
MeasureAppType ROB ROB No Value ROB ROB
NormUnit Cap-kBTUh Cap-kBTUh No Value Cap-MBTUh Cap-MBTUh
PrcHt-Blr PrcHt-BIr
EUL ID PrcHt-StmBIr PrcHt-StmBlIr No Value PrcHt-BIr PrcHt-BIr
RUL ID N/A No Value No Value No Value No Value
Ind-Default>2yrs
Ag-Default>2yrs All-Default<=2yrs
NTGR Com-Default>2yrs Ind-Default>2yrs No Value Com-Default>2yrs Com-Default>2yrs
PreRebDown
DeliveryType NonUpStrm Any No Value PreRebDown PreRebDown
GSIA Def-GSIA Def-GSIA No Value Def-GSIA Def-GSIA

Water Heating 3/16/2018




» Offering

2 Industrial, Ag, Com
o Gas only
o Implementation: Replace on Burnout (ROB/NR), Midstream

» Stage 1 Issues

o Use PG&E capacity factor (PG&E value of 41.9% based on published source)
for consistency

» Measure Extension

0 Added Measure to POUs
0 Added Measure to SDG&E / SCG

e Stage 2 Issues

o Convert to thermal efficiencies to align with other boilers

o ldentify more current sources (like CASE study) for capacity factor for CA
industry

2 Revisit and include CZ variation

Black text = Current state of the consolidated measure
Blue text = Changing and / or first time item is mentioned

Water Heating - Tier 2 Italics text = Item that has not been completed 3/22/2018




CALIFORNIA

6.11 — Direct Contact Water Heater ==

Input Consensus e

» Measure Permutations

eTRM Measure Value
BldgType Ind, Ag, Com Any
BldgVintage Ex Ex

CZ01,Cz02,Cz03,CZ04,CZ05,
CZ06,CZ07,CZ08,CZ09,CZ10,
C711,C212,C713,C714,CZ15,
BldglLoc Cz16 Any

BldgHVAC cUnc cUnc

eTRM Measure Value
MeasureAppType ROB ROB
NormUnit Cap-kBTUh Cap-kBTUh

ROB
Area-ft2

EULID PrcHt-Blr

RUL ID N/A
Ind-Default>2yrs
Ag-Default>2yrs

WitrHt-Tanklns-Gas

WitrHt-Instant-Com

NTGR Com-Default>2yrs Com-Default>2yrs Com-Default>2yrs
PreRebDown

DeliveryType NonUpStrm Any PreRebDown

GSIA Def-GSIA Def-GSIA

Water Heating 3/16/2018



» Offering

o Commercial; Gas Only — No Standby Loss claimed

o Offerings: Capacity / Tiers: (Non-Condensing, Condensing)
= <=200 kBtu/hr (0.84 EF, 0.92 EF)
= >200 kBtu/hr (85% TE, 90% TE)

= Implementation: Replace on Burnout (ROB/NR), PreRebDown preferred
= Midstream / Upstream possible

» Stage 1 Issues

= Adopt two efficiency tiers consistent with SCG WP
2 Convert EF to UEF values — 10Us expect to update savings in Q2

Measure Extension

0 Added measure for POUs
0 Added measure for SDG&E

» Stage 2 Issues

2 None

Percent Change Within the Measure
% of % of

PGE SCE SDGE SCG Total Total Measure Category PGE SCE
kw (1.57)] -168% -1% - - - (1.57)
kWh 1% 1% (36) 0% 0% - - - (36)
Therm -1% -1% (1,454) 0% 0% - - - (1,454)
Cost -46%| -46% $(410,534) -39% 3% S - S - S - $(410,534)

: : Black text = Current state of the consolidated measure
Water Heatmg - Tier 2 Blue text = Changing and / or first time item is mentioned
Italics text = Item that has not been completed




Measure Permutations

CALIFORNIA

TECHMNICAL FORUM

SuUn,Asm,ECC,EPr,ERC,ESe,
EUn,Gro,Hsp,Htl,MBT,MF
m,MLI,Mtl,Nrs,OfL,OfS,0T

BldgType Com R,RFF,RSD,Rt3,RtLRtS,SCn [No Value Com Com
BldgVintage Ex Ex No Value Ex Ex
Cz01,Cz02,CZ03,CZ04,CZ05,
C206.C207.C208 C208,c210, |C201,€202,C703,C704 CZ05,CZ06,CZ08,CZ09
Cz11,C712,cz13,cz14,cZ15, |,CZ05,CZ11,CZ12,CZ1 Cz06,CzZ07,CZ08,CZ101,CZ10,CZ13,CZ14,CZ1
BldglLoc CZ16 3,CZ16,10U No Value ,CZ14,CZ15,10U 5,CZ16
cWtd
BldgHVAC cWtd rwtd No Value Any Any
MeasureAppType ROB ROB No Value ROB ROB
NormUnit Cap-kBTUh Cap-kBTUh No Value Cap-MBTUh Cap-kBTUh
WtrHt-Com WtrHt-Instant-Com
EULID WitrHt-Instant-Com WtrHt-Res-Gas No Value PrcHt-BIr PrcHt-BIr
RUL ID N/A No Value No Value No Value No Value
Com-Default>2yrs All-Default<=2yrs
NTGR Com-Default>2yrs Res-Default>2 No Value Com-Default>2yrs Com-Default>2yrs
PreRebDown PreRebDown
DeliveryType PreRebUp PreRebUp No Value PreRebDown PreRebDown
GSIA Def-GSIA Def-GSIA No Value No Value Def-GSIA




CALIFORNIA

TECHNICAL FORUM

» Offering

Commercial, Electric and Gas — Claims Standby Losses
Offerings: Capacity / Tiers: (Non-Condensing, Condensing)

= <=200 kBtu/hr (0.82 EF, 0.90 EF)

= >200 kBtu/hr (80% TE, 90% TE)

Implementation: Replace on Burnout (ROB/NR), PreRebDown

o

=~ PreRebUp

o Stage 1 Issues
Use DEER approved calculator and approach i
= WaterHeater-Calculator v2.1.xIsm; newer version created in March 2018 Slay

Convert EF to UEF values — IOUs expect to update savings in Q2
» Measure Extension

Added measure for POUs (electric measure)

» Stage 2 Issues

None
Percent Change Within the Measure Absolute ' Absolute Change & Comparison
kw kw (3.79) -2% - - - (3.79)
kWh 2% 2% kWh (362) 2% 0% - - - (362)
Therms 3% 3% Therms 3,629 3% 0% - - - 3,629
Cost 22% 22% Cost $ 37,525 45% 0%| $ - s - s - |'$ 37525

: : Black text = Current state of the consolidated measure
Water Heatmg - Tier 2 Blue text = Changing and / or first time item is mentioned
Italics text = Item that has not been completed




Measure Permutations

CALIFORNIA

TECHMNICAL FORUM

BldgType Com No Value No Value Com,0 Com
BldgVintage Ex No Value No Value Ex,0 Ex
CZ01,CzZ02,CZ03,Cz04,CZ05,
CZ06,Cz07,CZ08,CZ09,CZ10, €205,C206,C208,C209
C711,C712,C713,C714,CZ15, ,C210,CZ213,CZ14,CZ1
BldglLoc Cz16 No Value No Value Any,I0U,0 5,CZ16
Any
BldgHVAC cWtd No Value No Value 0 Any
MeasureAppType ROB No Value No Value No Value RET,ROB
Cap-MBTUh
NormUnit Cap-kBTUh No Value No Value 0 Cap-kBTUh
WitrHt-Instant-Com
WtrHt-MedInst
WitrHt-LrgInst-Gas
EUL ID WitrHt-Instant-Com No Value No Value No value WtrHt-Instant-Com
RULID N/A No Value No Value No Value No Value
All-Default<=2yrs
NTGR Com-Default>2yrs No Value No Value No Value Com-Default>2yrs
PreRebDown PreRebDown
DeliveryType PreRebUp No Value No Value No Value PreRebUp
GSIA Def-GSIA No Value No Value No Value Def-GSIA




CALIFORNIA

TECHMNICAL FORUM

Percent Change Within the Measure

kW
kWh

Therms

Cost

Offering

Commercial Electric and Gas

Offerings: 30gal, 40gal, 50gal, >75 kBtu/hr (>83% TE, >90% TE)

Implementation: Replace on Burnout (ROB/NC)
PreRebDown / PreRebUp / NonUpStrm

Stage 1 Issues

Use DEER approved calculator and approach

WaterHeater-Calculator v2.1.xIsm; newer version created in March 2018
Convert EF to UEF values — IOUs expect to update savings in Q2

Calculations for larger heaters use TE

Measure Extension

Added measure for POUs (electric measure)

Stage 2 Issues

None

31%

-8%

-7%

25%

102%

622%

0%

82%

TRC Change
PG&E -41%
SDG&E -71%
Absolute (Absolute Change & Comparison
kw 0%
kwWh - 0% - - -
Therms 80,975 25% 1% 84,462 - (384)| (3,103)
Cost $ 815,912 366% 6%| $796,938 | S - $ 18,973 |$ -

Black text = Current state of the consolidated measure

Blue text = Changing and / or first time item is
Italics text = Item that has not been completed

mentioned




CALIFORNIA

TECHMNICAL FORUM

SUn,Asm,ECC,EPr,ERC,ESe,
EUn,Gro,Hsp,Htl,MBT,MF
m,MLI,Mtl,Nrs,OfL,OfS,0T
R,RFF,RSD,Rt3,RtL,RtS,SCn,

BldgType Com WRf No Value Com Com
BldgVintage Ex Ex,New No Value Ex Ex
CZ01,CZ02,CZ03,CZ04,CZ05, I0U,CZ01,€Z02,CZ03,CZ04,
CZ06,CZ07,CZ08,CZ09,CZ10, €201,€202,CZ03,C204 CZ05,CZ06,CZ07,C208,CZ0
€711,C712,C713,C714,c715, |,CZ05,C211,C212,CZ1 9,C710,CZ11,CZ12,CZ13,CZ
BldgLoc Cz16 3,CZ16,10U No Value Any 14,C715,C716
cWtd
BldgHVAC cWtd rwtd No Value Any cWtd
MeasureAppType ROB ROB No Value No Value ROB
Cap-MBTUh
NormUnit Cap-kBTUh Cap-kBTUh No Value Cap-kBTUh Cap-kBTUh
WtrHt-Com
WitrHt-Com WirHt-SmlStrg-Gas-
EULID WtrHt-Com WtrHt-Res-Gas No Value No value Com
RUL ID N/A No Value No Value No Value No Value
Com-Default>2yrs All-Default<=2yrs
NTGR Com-Default>2yrs Res-Default>2 No Value No Value Com-Default>2yrs
PreRebDown PreRebDown
DeliveryType PreRebUp PreRebUp No Value No Value PreRebUp
GSIA Def-GSIA Def-GSIA No Value No Value Def-GSIA




CALIFORNIA

TECHNICAL FORUM

» Offering

Multifamily only; Gas only — no Standby Losses claimed
Offering: Hot Water (84% TE, 90% TE)

Implementation: Replace on Burnout (ROB/NR)

=~ PreRebDown

» Stage 1 Issues

None

» Measure Extension

Added measure for POUs
Added measure for PG&E / SDG&E

» Stage 2 Issues

Consider including Climate Zone variation

Percent Change Within the Measure Absolute (Absolute Change & Comparison

kw kw - 0%

kWh kWh - 0% -
Therms 1% 1% Therms 160 1% 0% - - - 160
Cost -51%| -51% Cost S (68,237) -68% -1%| S - s - $ - $(68,237)

: : Black text = Current state of the consolidated measure
Water Heating - Tier 2 Blue text = Changing and / or first time item is mentioned
Italics text = Item that has not been completed




Measure Permutations

CALIFORNIA

TECHMNICAL FORUM

BldgType MFm No Value No Value No Value MFm

BldgVintage Ex No Value No Value No Value Any
CZ01,CZ02,CZ03,CZ04,CZ05, CZ01,CZ02,CZ03,CZ04,CZ0
CZ06,CZ07,CZ08,CZ09,CZ10, 5,CZ06,CZ07,CZ08,CZ09,CZ
CZ711,C712,C713,C714,CZ15, 10,C711,CZ12,CZ13,CZ14,C

BldglLoc CZ16 No Value No Value No Value 715,CZ16

BldgHVAC rwtd No Value No Value No Value Any

MeasureAppType ROB No Value No Value No Value ROB

NormUnit Cap-kBTUh No Value No Value No Value Cap-kBTUh

EULID WtrHt-Instant-Com No Value No Value No Value WtrHt-Instant-Com

RUL ID N/A No Value No Value No Value No Value

NTGR Res-Default>2 No Value No Value No Value Res-Default>2

DeliveryType PreRebDown No Value No Value No Value PreRebDown

GSIA Def-GSIA No Value No Value No Value Def-GSIA




CALIFORNIA

TECHNICAL FORUM

» Offering

Multifamily only; Gas only '
Offering: Hot Water (83% TE, 90% TE) l =
-

Implementation: Replace on Burnout (ROB/NR)
=~ PreRebDown

» Stage 1 Issues

Adopt two efficiency tiers consistent with SCG WP
= Condensing; Non-condensing

PG&E savings could not be compared because normalizing unit changed
from “each” to “cap-kbtuh”

» Measure Extension

Added measure for POUs ~
Added measure for SDG&E
* |
o = .
Stag_e 2_ Iss_ue_s N i ~
Consider including climate zone variation
Percent Change Within the Measure Absolute Change & Comparison
kw kw - 0% - - - -
kWh kWh - 0% - - - -
Therms | -100% 0% -8% Therms (527) -8% 0% (522) - - (5)
Cost -100% 0%| -7% Cost $(1,125) -6% 0% $ (1,125)[ $ - S - s -

, , Black text = Current state of the consolidated measure
Water Heatan - Tier 2 Blue text = Changing and / or first time item is mentioned
Italics text = Item that has not been completed




Measure Permutations

CALIFORNIA

TECHMNICAL FORUM

BldgType MFm MFm No Value No Value MFm
BldgVintage Ex Any No Value No Value Ex
CZ01,CZ02,CZ03,CZ04,CZ05, CZ01,CZ02,CZ03,CZ04,CZ0
CZ06,C707,CZ08,CZ09,CZ10, Cz01,€202,C203,C204 5,CZ06,CZ07,CZ08,CZ09,CZ
Cz11,Cz12,Cz13,c714,c715, |,CZ05,C211,CZ212,CZ1 10,C711,C712,C713,C714,C
BldglLoc Cz16 3,CZ16 No Value No Value 715,CZ16
BldgHVAC rwtd rwtd No Value No Value Any
MeasureAppType ROB ROB No Value No Value ROB
Each
NormUnit Cap-kBTUh Household No Value No Value Cap-kBTUh
WitrHt-Instant-Res
EUL ID WtrHt-Com WtrHt-Res-Gas No Value No Value WtrHt-Com
RUL ID N/A No Value No Value No Value No Value
NTGR Res-Default>2 Res-Default>2 No Value No Value Res-Default>2
Dirlnstall
DeliveryType PreRebDown PreRebDown No Value No Value PreRebDown
GSIA Def-GSIA Def-GSIA No Value No Value Def-GSIA




CALIFORNIA
TECHNICAL FORUM

Residential Hot Water Heaters

3/16/2018

Water Heating



| MFBoiler Any Size 6.12
| MFStorage >= 75 kBtuh 6.13
30, 40 sgago 70 gal
{ Res Storage - 6.14

Electric
(30,40, 50, 60 gal)

|
|
|
| Resinstant. {r <=200 kBtuh
[
|
[

BB

\ <= 200 kBtuh
. . \ { MF Instant.
Residential Measure Base Case > 200 kBtuh |
Technology Capacity Efficiency Efficiency : 55 gal |
6.12 [MF Boiler Any size >=84% TE 80% TE { Heat Pump I ] 6.16
>=90% TE 80% TE >55gal | . )
6.13 | MF Storage >=75 kBtuh >=83% TE 80% TE
>=90% TE 80% TE
6.14 |Res Storage (gas) 30 Gal >=0.62 EF, 0.65 EF, 0.70EF  |0.61 EF
40 Gal >=0.62 EF, 0.65 EF, 0.70EF  |0.59 EF
50 Gal >=0.62 EF, 0.65 EF, 0.70EF  |0.58 EF
60 Gal >=0.62 EF, 0.65 EF, 0.70EF  |0.56 EF
70 Gal >=0.62 EF, 0.65 EF, 0.70EF  |0.53 EF
Res Storage (elec) 30 Gal >=0.95 EF 0.93 EF
40 Gal >=0.94 EF 0.92 EF
50 Gal >=0.93 EF 0.90 EF
60 Gal >=0.91 EF 0.89 EF
6.15a|Res Tankless, SF <=200 kBtuh >=82% EF 0.59 EF
>=94% EF 0.59 EF
6.15b(Res Tankless, MF  <=200 kBtuh >=90% TE 80% TE
>200 kBtuh >=85% TE 80% TE
>=90% TE 80% TE
6.16[Heat Pump 55 Gal >=3.24 EF, 3.50 EF 0.95 EF
>=3.24 EF, 3.50 EF 0.95 EF
>=3.24 EF, 3.50 EF 0.95 EF
>55 Gal >=3.50 EF 3.00 EF
>=3.50 EF 3.00 EF

Water Heating 3/16/2018




CALIFORNIA

TECHNICAL FORUM

» Offering
o Residential; Electric and Gas
o Offerings: 30gal, 40gal, 50gal, 60gal, 75gal
= Gas — 3 Tiers; Electric 1 Tier
o Implementation: Replace on Burnout (ROB/NR)
= PreRebDown

» Stage 1 Issues

o Use DEER approved calculator and approach

= WaterHeater-Calculator v2.1.xIsm; newer version created in March 2018
o Convert EF to UEF values — I0Us expect to update savings in Q2

= Additional missing Climate Zones to be added

=~ PG&E savings could not be compared because normalizing unit changed from
“each” to “cap-kbtuh”

» Measure Extension

o Added measure for POUs (electric measure)

» Stage 2 Issues

2 None
Percent Change Within the Measure Absolute | Absolute Change & Comparison

% of % of

PGE SCE SDGE SCG Total Total Measure Category |PGE SCE SDGE SCG
kw 0% 0% kw 0.00 0% 0% - 0.00 -
kWh 0% 0% kWh (0) 0% 0% - (0) -
Therms -1% 4% 18%| 13% Therms 40,933 13% 1% (412) 728 40,617
Cost 114% 115%| 106%| 108% Cost S 2,312,671 108% 17%| S 183,273 | S S 395,777 | $1,733,620

: : Black text = Current state of the consolidated measure
Water Heating - Tier 2 Blue text = Changing and / or first time item is mentioned
Italics text = Item that has not been completed




Measure Permutations

CALIFORNIA

TECHMNICAL FORUM

Com,DMo,MFm,SFm,

BldgType SFm, MFm, DMo Res No Value SFm, MFm, DMo No Value
BldgVintage Ex Any,Ex,New No Value Ex No Value
CZ01,CZ02,CZ03,CZ04,CZ05,
CZ06,Cz07,CZ08,CZ09,CZ10,
CZ11,C712,C713,C714,CZ15, Cz06,Cz07,C208,CZ09
BldglLoc Cz16 Any,I0U No Value ,CZ10,Cz14,CZ15 No Value
cWtd
BldgHVAC rWtd rwtd No Value rwtd No Value
MeasureAppType ROB ROB No Value ROB No Value
Each
NormUnit Each Cap-kBTUh No Value Cap-kBTUh No Value
WtrHt-Com
WtrHt-Instant-Com
WtrHt-Res-Gas WtrHt-Instant-Res WtrHt-SmlStrg-Elec-
EUL ID WitrHt-SmlStrg-Elec-Res |WtrHt-Res-Gas No Value Res No Value
RULID N/A No Value No Value No Value No Value
Res-Default>2yrs Com-Default>2yrs Res-Default>2yrs
NTGR Res-sAll-mDHWgt62 Res-Default>2 No Value Res-sAll-mDHWgt62 [No Value
PreRebDI Any PreRebDl,
DeliveryType PreRebDown PreRebDown No Value PreRebDown No Value
GSIA Def-GSIA Def-GSIA No Value Def-GSIA No Value




CALIFORNIA

TECHNICAL FORUM

» Offering

o Residential; Electric and Gas — claims Stand-by Losses
o Offerings: Capacity / Tiers: (Non-Condensing, Condensing)
= SFm: <=200 kBtu/hr (0.82 EF, 0.94 EF) (per “each)
= MFm: <=200 kBtu/hr (90% TE) (per “Cap-kBtuh”)
=  MFM: >200 kBtu/hr (80% TE, 90% TE) (per “Cap-kBtuh”)
2 Implementation: Replace on Burnout (ROB/NR),
= PreRebDown / Up

» Stage 1 Issues

o Use DEER approved calculator and approach
= WaterHeater-Calculator v2.1.xIsm; newer version created in March 2018

o Convert EF to UEF values — I0Us expect to update savings in Q2

» Measure Extension

- Added measure for POUs (electric measure)

» Stage 2 Issues

ﬁ

2 None
Percent Change Within the Measure Absolute (Absolute Change & Comparison
% of % of
PGE SCE SDGE SCG Total Total Measure Category PGE SCE SDGE SCG
kw -100%| -100% kw 0.51 4% 0% - - - 0.51
kWh -100%| -100% kWh 4,947 13% 0% - - - 4,947
Therms 0% 79% 16% Therms 73,801 16% 1% (72) - - 73,873
Cost 0% 179%| 108% Cost $2,225,351 134% 16%| S (196)| § - S - $2,225,547
Water Heating - ier 2 B Carane o et e

Italics text = Item that has not been completed
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SUn,Asm,ECC,EPr,ERC,ESe,
EUn,Gro,Hsp,Htl,MBT,MF

m,MLI,Mtl,Nrs,OfL,0fS,0T
R,RFF,RSD,Rt3,RtL,RtS,SCn,

BldgType MFm,SFm WRf No Value No Value MFm,SFm
BldgVintage Ex Any, Ex No Value No Value Ex
CZ01,C202,CZ03,CZ04,CZ05, Any,CZ01,CZ02,CZ03,CZ04,
CZ06,CZ07,CZ08,CZ09,CZ10, €201,€202,C203,C204 CZ05,CZ06,CZ07,CZ08,CZ0
€z11,Cz12,c713,cz14,cz15, |,C£05,C211,C212,CZ1 9,C710,C711,C712,C713,CZ
BldglLoc Cz16 3,CZ16,I0U No Value No Value 14,C715,CZ16,I0U
cWtd Any
BldgHVAC rwtd rwtd No Value No Value rwtd
MeasureAppType ROB ROB No Value No Value ROB
Each
NormUnit Cap-kBTUh Cap-kBTUh No Value No Value Each
WtrHt-Instant-Com WtrHt-Instant-Res
EUL ID WtrHt-Instant-Res WtrHt-Instant-Res No Value No Value WtrHt-Smllnst
RUL ID N/A No Value No Value No Value No Value
Res-Default>2
NTGR Res-Default>2 Com-Default>2yrs No Value No Value Res-Default>2
PreRebDown PreRebDown PreRebDown
DeliveryType PreRebUp PreRebUp No Value No Value PreRebUp
GSIA Def-GSIA Def-GSIA No Value No Value Def-GSIA
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Offering

Residential; Electric Only

Offerings: 2 Tiers

= 55 gal Heat Pump water heater replacing 30/40/50 gallon electric storage heater (2 Tiers)

= >b5 gal Heat Pump water heater replacing 60/75 gallon electric storage heater (1 Tier)
Implementation: Replace on Burnout (ROB/NR)

= PreRebDown/ Up

» Stage 1 Issues

Adopt SCE approach — new WP approved
Measure efficiency of 3.24 EF (CPUC)
Convert EF to UEF values — I0Us expect to update savings in Q2

» Measure Extension
Added measure for POUs TRC Change
» Stage 2 Issues
Consider Early Retirement / Accelerated Replacement PG&E 74%
Consider fuel switching from gas SCE 128%
- , SDG&E 134%
Percent Change Within the Measure Absolute Change & Comparison
kW -53%|  44%| 55% -38% kw (68.51)]  -38%|  -27% (82.38) 1.44 12.43 -
kWh -23%| 163%| 138% 3% kWh 28,519 3% 2%| (161,752)] 22,749 | 167,522 -
Therms Therms - 0% - - -
Cost -44%|  -52%| -63% -51% Cost $(337,942)]  -51% -2%| $(177,657)| $ (17,046)] $(143,239)

: : Black text = Current state of the consolidated measure
Water Heating - Tier 2 Blue text = Changing and / or first time item is mentioned
Italics text = Item that has not been completed
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BldgType DMo,MFm,SFm Com,MFm,SFm DMo,MFm,SFm DMo,MFm,SFm No Value
BldgVintage Ex Ex Any Ex No Value
Cz01,Cz02,CZ03,Cz04
CZ01,CZ02,CZ03,CZ04,CZ05, ,205,206,C207,C20
C206,C207,C208,C709,CZ10, Any,Cz01,Cz02,Cz03, |8,CZ09,CZ10,CZ11,CZ
Cz11,cz12,c713,cz14,cz15, |CZ04,C205,C211,CZ12112,C213,CZ14,CZ15,C |CZ06,CZ07,C208,CZ10
Bldgloc Cz16 ,CZ13,CZ16 716 ,CZ14,CZ15 No Value
cWtd
BldgHVAC rwtd rwtd Any Any No Value
MeasureAppType ROB ROB ROBNC ROB No Value
NormUnit Each Each Each Each No Value
EULID WitrHt-HtPmp WitrHt-HtPmp WtrHt-HtPmp WitrHt-HtPmp No Value
RUL ID N/A No Value No Value No Value No Value
Com-Default>2yrs
NTGR Res-Default>2 Res-Default>2 Res-Default>2 All-Default<=2yrs No Value
PreRebDown
DeliveryType PreRebDown Any PreRebDown PreRebUp No Value
GSIA Def-GSIA Def-GSIA No Value Def-GSIA No Value
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“Cal TF affirms the subcommittee
recommendations regarding ‘Stage 1 Issues’
for Water Heating Measures.”

6.02, Faucet Aerators, Residential

6.03, Low-Flow Showerheads, Residential

6.04, TSV with and without an Integrated
Low-Flow Showerhead

6.05, Laminar Flow Restrictor

6.07, Boiler, Commercial

6.08, Tankless, Commercial

6.09, Storage Water Heater, Commercial

6.10, Boiler, Process

6.11, Direct Contact Water Heater,
Process

6.12, Boiler, Multi-Family

6.13, Central Storage Water Heater, MF

6.14, Storage Water Heater, Residential

6.15, Tankless, Residential

6.16, Heat Pump Water Heater

6.18, Demand Control for Centralized
Water Heater Recirculation Pump

6.19, DHW Boiler Reset Controller, MF

6.21, Hot Water Line Insulation

6.22, Tank Insulation

6.23, Faucet Aerators, Commercial

Water Heating 3/16/2018




Questions cxuroms

Title 3/16/2018




DISPOSITION =

Q
Q
Q

» Disposition for Water Heating Flow Reduction Measures

February 22, 2013
Intent to Standardize Statewide Claims across IOUs

Used SCG / SDG&E Therm Saver Kit Measure with SCG / SDG&E Survey
Data

Calculation Spreadsheet in Disposition
Biggest Change with Faucet Aerators
= Adjusted for number of aerators in kit

= Adjusted for lower recovery efficiency

= Adjusted for lower gallons per day usage (also at showerheads)

= Adjusted all measures for climate zones (groundwater or ‘mains’ temperature)
Summary

= Disposition approach used

= Climate Zone ‘mains” temperatures updated for DEER updates (CPUC Guidance
= Savings changes in eTRM

= Showerhead savings somewhat higher / aerator savings much higher

Water Heating - Tier 2 3/22/2018

o
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» Overview ﬁE
o=t |

0 Separate SF and MF
2 MF in Residential
2 Climate Zone Differences (+/- 15%) — Included per CPUC
Disposition
= Based on dishwasher usage per 2013 CPUC disposition
= 6.05 - LFR WP used CZ GW / MU water temperatures
=~ Recommendation — use GW temperatures — revise as needed
= Transparent, accurate, and consistent with other measures

Water Heating - Tier 2 3/22/2018
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