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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.
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6.01 Faucet Aerator and Low Flow Showerhead 2017
6.02 Faucet Aerators for Bathroom/Kitchen Sinks in Residential Buildings 2017
6.03 g Low-Flow Showerheads 2017
6.04 [ Temp-Initiated Shower Flow Restr. Valve w&w/o LF Showerhead 2018
6.05 Laminar Flow Restrictor 2017
6.06 Therm Savings Kit 2018
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 5 Boiler, Multi-Family 2017
6.13 3 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 % Commercial Boiler Water Heating Control System 2018
6.18 ‘g Demand Control for Centralized Water Heater Recirculation Pump 2017
6.19 O Multifamily DHW RCXx, Training, and Boiler Reset Controller 2017
6.20 _ MF Central Recirc System Pipewrap 2018 -:
6.21 § Hot Water Line Insulation Electric/Gas 2017
6.22 - Tank Insulation n/a
6.23 % Faucet Aerators for Lavatory Sinks in Commercial Buildings n/a
6.24 z Low-Flow Showerheads, Commercial n/a
Lead Workpaper

Supporting Workpaper
Water Heating —Tier1 Workpaper Not Available 12/14/2017
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6.01 Faucet Aerator and Low Flow Showerhead 2017 Consolidated
6.02 Faucet Aerators for Bathroom/Kitchen Sinks in Residential Buildings 2017
6.03 g Low-Flow Showerheads 2017
6.04 [ 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 5 Boiler, Multi-Family 2017
6.13 3 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 5 Commercial Boiler Water Heating Control System 2018
6.18 % Demand Control for Centralized Water Heater Recirculation Pump 2017
6.19 O Multifamily DHW RCx, Training, and Boiler Reset Controller 2017 | Combined with 6.17
6.20 _ MF Central Recirc System Pipewrap 2018 Hold - Sunset
6.21 § Hot Water Line Insulation Electric/Gas 2017
6.22 B Tank Insulation 2017
6.23 . Faucet Aerators for Lavatory Sinks in Commercial Buildings 2017
6.24 2 Low-Flow Showerheads, Commercial 2018
6.25 Recirculation Pump Time Clocks New
Blue text = Changed item Lead Workpaper
Supporting Workpaper
Workpaper Not Available

Removed 6.01
and 6.06 —
Combined
offerings

Combined 6.17

and 6.19
(6.17 has lodging AND
MF)

Removed 6.20 -
IOUs not offering
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General Agreement on Measure Structure and Offerings

Completed Measures (7)
= Five Flow Reduction Measures, Tank Insulation, MF DHW Pump On/Off Control

 Near Completion (5)

= Process Boilers A\v ‘b
= Direct Contact Water Heaters ' g
« MF DHW Boiler i\
= MF Central Storage Water Heater

= MF/Lodging DHW Loop Temperature Control Flow Restriction

Planned for 2017 (7)

Commercial Boilers
Water Heater Measures (4) — Res & Comm Storage and Instantaneous
Hot Water Heat Pumps — Heat Pump Water Heaters (1)

)
)
)
= Pipe Insulation

Water Heating — Tier 1 12/14/2017
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o Add If Measures are Valuable for the eTRM — Be inclusive
» Additional Measures Expected in 2018

= 6.24 Commercial Showerheads (SCG in progress)

= 6.25 Timeclock Pump Control (SCG WP in progress)

= 6.26 MF DHW Pump VFD Control (SCG prepared WP- passed through)
= 6.27 Commercial DHW Pump VFD Control (SCG WP- with CPUC)

= 6.28 Statewide WP for Tub Spout Diverters (not in TSVs — different
methodology)

2016 CA Gas Savings (therms/yr) Green text indicates
(Total = 12MMTh/yr, not including negative Lighting effects) .
WP available

\\" E':Sjﬁ'm'#“ﬁﬁ?g ,
4\
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Coffering W

Kitchens - 1.5 and 1.8 gpm

Lavatories - 0.5, 1.0 and 1.2 gpm
Residential (SF and MF); Electric and Gas
Implementation: Retrofit Add On (REA/AOE), Direct Install (Typical)

o Stage 1 Issues

Used CPUC disposition input values in eTRM calculations - savings increase due to
misapplication of number of aerators in therm kit and the recovery efficiency

Harmonize on base flow of 2.2 gpm

Harmonize on latest groundwater temperatures

Peak demand (kW) savings determination used in 2013 CPUC disposition (11% factor)
Agree on Costs (Actual costs based on DI program costs)

» Measure Extension

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

o 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 Heatmg Tier1 Blue text = Changing and / or first time item is mentioned
Italics text = Item that has not been completed
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» 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

o
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» Overview ﬁE
e R

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 1 12/14/2017




COffering W

Residential (SF and MF)
Electric and Gas
Kitchens - 1.5 and 1.8 gpm; Lavatories - 0.5, 1.0 and 1.2 gpm
Implementation: Retrofit Add On (REA/AOE), Direct Install (Typical)

o Stage 1 Issues

Used CPUC disposition input values in eTRM calculations - savings increase due to
misapplication of number of aerators in therm kit and the recovery efficiency

Harmonize on base flow of 2.2 gpm

Harmonize on latest groundwater temperatures

Peak demand (kW) savings determination used in 2013 CPUC disposition (11% factor)
Agree on Costs (Actual costs based on DI program costs).

» Measure Extension

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

o 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 Heatmg Tier1 Blue text = Changing and / or first time item is mentioned
Italics text = Item that has not been completed
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» Offering

2 Residential (SF and MF)

o Electric and Gas

- Bathroom Showerheads - 0.5, 1.0, 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 - savings increase due to misapplication
of recovery efficiency

Add NC to all IOUs

Harmonize on latest groundwater temperatures

Agree on kW savings determination used in 2013 CPUC disposition (11% factor)

Agree on Costs - Base from DEER ($14.32), others from WOO017 ($18.50 Measure Cost, $15.47

Labor Cost). Or use DI program quotes for measure costs.

» 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
o 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 Tier1 Blue text = Changing and / or first time item is mentioned
Italics text = Item that has not been completed
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_

0 Residential (SF and MF) S
0 Electric and Gas 2 Soversaniicain "
0 TSV w/ and w/o Bathroom Showerheads - 0.5, 1.0, 1.5, 1.6 and 1.7 gpm N
o Implementation: TSV - REA/AOE, Direct Install (Typical) - \\>

= Showerhead - Replace on Burnout (ROB/NR) / NC/NEW or ER, “%\_.\_

* '{»\/

= Direct Install (Typical) . PRIy
o Stage 1 Issues
o Used CPUC disposition input values in eTRM calculations - savings increase

due to misapplication of recovery efficiency
Add NC to all IOUs
Harmonize on latest groundwater temperatures
Behavioral factor used — lower time of wasted flow — 47 seconds based on published research
Agree on kW savings determination used in 2013 CPUC disposition (11% factor)
Agree on Costs — TSV costs from SCG. Use updated DI program costs.

» Measure Extension

o Added measure for POUs
o 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
o 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 Tier1 Blue text = Changing and / or first time item is mentioned
Italics text = Item that has not been completed
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o Oﬁering LFR Aerator

Healthcare

Gas only

Kitchens - 0.5, 1.0, 1.2, 1.5 and 1.8 gpm
Private Lavatories - 0.5, 1.0 and 1.2 gpm
Public Lavatories - 0.5 gpm (only)
Implementation: Retrofit Add-On (REA/AQOE)
= Direct Install (Typical) and PreRebDown

» Stage 1 Issues

- Groundwater temps used in workpaper (updated DEER data)
o Adjust mixed water temp of 106°F, efficiency at 77% for consistency with other flow measures

* Measure Extension

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

» Stage 2 Issues

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

~ 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)

R R Black text = Current state of the consolidated measure
Water Heatmg Tier1 Blue text = Changing and / or first time item is mentioned
Italics text = Item that has not been completed
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» Offering
Kitchens - 1.5 gpm
Lavatories - 0.5, 1.0 and 1.2 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 — use SCG WP costs from vendor and 3P installer ($2.89
Material Cost, $4.28 Labor Cost) — Base cost $0 (REA/AOE)

» 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 1 Blue text = Changing and / or first time item is mentioned
GBI [rIo6l: 9 & Italics text = Iltem that has not been completed
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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 1 12/14/2017
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» Offering
MF Only
Electric and Gas
Existing Buildings
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

Black text = Current state of the consolidated measure
: . Blue text = Changing and / or first time item is mentioned
Water Heatmg —Tier1 Italics text = Item that has not been completed




» Offering

Commercial and Industrial
Gas Only

1 inch or 2 inch insulation on Medium / High Temperature Tanks, Medium / Low Usage
Implementation: Retrofit Add-On (REA/AQE), PreRebDown

» Stage 1 Issues

o 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

» Measure Extension

2 None

a
a
a
a

» Stage 2 Issues

2 None

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 1 12/14/2017




CALIFORNIA
— [ <=200 MBTUh | ( 6 N "
Boiler .0 w
| >200 MBTUR 7 %o B .
- ———— No. & 3 3 3 commercial Capacity Efficiency
. [ <=200 MBTUh | ,
] 6 8 6.07 |x Comm Boiler Small (>75MBTU/h) >90% TE
| Tankless .0
! Q [ >200 MBTUh Jl 6.07 X [x Small/Med (<=200MBTU/h) >=84% EF
i/ 6.07 X |x >=90% EF
l [ 30, 40, 50 gal ‘ 6 ‘ 607 [x |x Large (>200MBTU/h) >=84% TE
Commercial Storage o 09 6.07 X [x >=90% TE
f.' -
[ >75 MBTUh [ . 6.07 |x >=85% TE
: 6.07 |x >=90% TE
‘[ Process | [<20'000 MBTUh‘ 6 6.08 X Comm Tankless Small/Med (<=200MBTU/h) >=82% EF
- | Bailer I Steam .10 6.08 X >=80% EF
6.08 X |x >=90% EF
Direct { <300 MBTUh 6.08 X |x Large (>200MBTU/h) >=80% TE
Cohice [ =300 METUR ] 6.11 6.08 X |x >=90% TE
6.09 X Comm Storage Small, 30g (<=75MBTU/h)  >=70% EF
6.09 X 40 gal >=67% EF
6.09 X 50 gal >=67% EF
. 6.09 X Small, 30g (<=75MBTU/h)  >=67% EF
» Commercial measures 6.09 x 20gel =65 EF
6.09 X 50 gal >=64% EF
» Current system has 600 [ s gl 24 EF
: : 6.09 X 75 gal >=59% EF
freq U e nt mis m atC h In 6.09 X |x Large (>75MBTU/h) >=83% TE
offerings and tiers (red) 509 b ZOOTE
6.10 |x [x |x Process Boiler (<20,000MBTU/h) >=85% CE / >=83% TE
6.10 X |x (<20,000MBTU/h) >=90% CE / >=88% TE
6.10 |x |x |x Steam >83% CE
6.11 |x X Direct Contact <300MBTU/h >= 88% AFUE
6.11 |x X >300MBTU/h >=90% TE

Water Heating — Tier 1 12/7/2017
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Measure Capacity Efficiency
, <=200 MBTUh } 6.07 |Comm Boilers  Small/Med (<=200MBH) >=84% EF
Boiler 1 6.07 >=90% EF
>200 MBTUhA J 2

Large (>200MBTU/h) >=84% TE
S <=200MBTUh 6.08 >=90% TE

/s Tankless . Comm

iy 1
>200 MBTUh | 6.08 |Instantaneous Small/Med (<=200MBH) >=90% EF
30, 40, 50 gal } Large (>200MBTU/h) >=84% TE
Commercial ~ Storage 1 6.09 >=90% TE
>75 MBTUh l 6.09 [Comm Storage Small, 30g (<=75MBH) >=70% EF
A 40 gal >=67% EF
 Process. <20,000 MBTUR 6.10 i oo Er
_ Boiler | Steam W‘ . Large (>75MBTU/h) >=83% TE
>=90% TE
| Direct { S Ll ‘ 6.11 6.10 |Process Boiler  (<20,000MBTU/h) ¥ >=85% CE / >=83% TE
Contact ~300 MBTUh . (<20,000MBTU/h) >=90% CE / >=88% TE
Steam >83% CE
» Simplifying offerings and tiers 6.11 |Direct Contact <300MBTU/h >= 88% AFUE

o Lower tiers can be omitted from programs Water Heaters >300MBTU/h >=90% TE

» Match with residential where applicable
* For smaller commercial units, UEF values are being developed; planning to include in text.
» Savings recalculation and replacement of EF values may occur in Stage 2.

« Impact: Harmonized approach; Continued alignment with changing measures.

Water Heating — Tier 1 12/7/2017




Measure Summary

		Measure Category:						6.0		Water Heating																																																																						TABLES >>> 

		Measure Review:																																																Type:						Number of:														Sub Com Mtg #1, 10/5/17		Tier 1 Meeting, 8/31/17

		No.				Measure Names				Plan		PG&E		Measure No		Rev		SCE		Measure No		Rev		SDG&E		Measure No		Rev		SCG		Measure No		Rev		POU		Measure No		Rev		NTG		EUL / RUL

Ayad Al-Shaikh: Ayad Al-Shaikh:
Use value in back-up Excel sheet; but document if discrepancy seen.		GSIA		Units		Measure Application

Ayad Al-Shaikh: Ayad Al-Shaikh:
ER
NC
RC
REA
RET
ROB
ROBNC
REF = Retrofit, first baseline only		Delivery

Ayad Al-Shaikh: Ayad Al-Shaikh:
BldgDesInc
C&S
CustIncent
CustIncentDown
DirInstall
NonUpStrm
OnLineAudit
OnSiteAudit
PreReb
PreRebDI
PreRebDown
PreRebUp

		Calc		Measure App 
Types		Delivery 
Types		Buildings		Vintage		Locations		Permutations		Offerings

Ayad Al-Shaikh: Ayad Al-Shaikh:
does not account for Measure Appl or Delivery options.
						Offering Description:		Baseline		Measure		To Do:

		6.01		Flow		Faucet Aerator and Low Flow Showerhead				2017				PGECODHW125		5				SCE13WP004		0																				varies		3.33

Ayad Al-Shaikh: Ayad Al-Shaikh:
PG&E - ROB, 10 yrs; SCE - REA, 3.3 yrs
		Ar-.67
Sh-.74

Ayad Al-Shaikh: Ayad Al-Shaikh:
PG&E - Ar-.66
Sh-.8
Sh w/ res - .59		each		REA

Ayad Al-Shaikh: Ayad Al-Shaikh:
PG&E - ROB, 10 yrs; SCE - REA, 3.3 yrs
		PreRebDI
PreRebUp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Some programs only DI
		2		2		2		1

Ayad Al-Shaikh: Ayad Al-Shaikh:
SF, MF, Any		1		16				12

Ayad Al-Shaikh: Ayad Al-Shaikh:
SCE has only two offerings (Aerator 1.0 gpm; SH 1.5 gpm)
						Aerators - 6 measure (.5, 1.0, 1.5 gpm); Gas/Electric
SH - 6 measure (1.6, 1.6 w/ ts, 2.0 gpm); Gas/Electric

		6.02				Faucet Aerators for Bathroom/Kitchen Sinks in Residential Buildings				2017																WPSDGEREWH1012		1				WPSCGREWH120618A		Rev03				15.5				varies		6.67

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E - 10 yr (EUL)
PG&E - 10yr (EUL)
SCE - 3.3yr (1/3 EUL)
SCG - 6.67 (1/3 of faucet)		SF-.59
MF-.65		each		REA

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E - RET		PreRebDI		2		1		1		2

Ayad Al-Shaikh: Ayad Al-Shaikh:
MF / SF - SCG
		1		16				4						SCG - 3 BR (.5, 1.0, 1.5); 1 Ktch (1.5); MF/SF
SDG&E - 1 base, 1 measure (BR 1.0 gpm)

		6.03				Low-Flow Showerheads				2017																WPSDGEREWH1061A		4				SCGWP100303A		Rev04				15.4				varies		10
3.3		0.74		each		New/ROB, 
ER

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E - New only		PreRebDI		2		3		1		1		1		16				5						SCG - 5 measure (1.0, 1.25, 1.5, 1.6, 1.7 gpm)
SDG&E - 1 measure (1.5 gpm)

		6.04				Temp-Initiated Shower Flow Restr. Valve w&w/o LF Showerhead				2018																WPSDGEREWH1000 		1				SCGWP100303B
SWWH001		Rev06
Rev00								0.55

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E .7		10		0.59		each		REA 
ER, ROB

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E - New		PreRebDI		2		3		1		1		1		16				6						SCG - 6 measure (TSV and , w/ 1.0, 1.25, 1.5, 1.6, 1.7 gpm)
SDG&E - 1 measure (1.6 gpm)

		6.05				Laminar Flow Restrictor				2017																						WPSCGNRWH150827A		Rev02								0.7		6.67		1		fixture		REA		DI		1		1		1		3

Ayad Al-Shaikh: Ayad Al-Shaikh:
Only allowed in clinics, hospitals, nursing homes		1		16

Ayad Al-Shaikh: Ayad Al-Shaikh:
inlet water temp varies				4						SCG - 4 proposed cases for GPM from code.

Ayad Al-Shaikh: Ayad Al-Shaikh:
Description of Typical Scenario
Laminar Flow Restrictor for Health Care Facilities (0.5 GPM flow rate)
Laminar Flow Restrictor for Health Care Facilities (1.0 GPM flow rate)
Laminar Flow Restrictor for Health Care Facilities (1.5 GPM flow rate)
Laminar Flow Restrictor for Health Care Facilities (2.2 GPM flow rate)
2.7 GPM flow rate faucet with no flow restriction present
2.2 GPM flow rate or lower depending on type of faucet (Refer to Figure 4)



		6.06				Therm Savings Kit				2018																WPSDGEREWH1063 		4				SCGWP100309A		Rev05								0.55		10		0.44

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E uses 0.44; SCG has a weighted average of 0.49 but updates based upon response (postcard).		Kit		RET		DI		1		1		1		1		1		16				1

		6.07		Water Heaters		Boiler, Commercial				2017				PGECODHW124
PGECODHW101		1
7										WPSDGENRWH1207		1				WPSCGNRWH120206C		Rev06								0.6		20		1		kBTU/hr		ROB, NC

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E does not offer NC.		PreRebDown		varies		2		1		2

Ayad Al-Shaikh: Ayad Al-Shaikh:
Com and MF option with PG&E.
Other IOUs break MF to another wp.		1		16				4						See "Offerings" sheet for detail.

		6.08				Tankless, Commercial				2017				101r7												WPSDGENRWH1206		0				WPSCGNRWH120206B		Rev06				14.3				0.6

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E uses 0.7 for Tier 2 offering.		20		1		kBTU/hr		ROB, NC		PreRebDown		2		2		1		1		1		16				4						See "Offerings" sheet for detail.

		6.09				Storage Water Heater, Commercial				2017				PGECODHW103		6										WPSDGENRWH1205		0				WPSCGNRWH120206A		9				14.3				0.6		15		1		kBTU/hr		ROB

Ayad Al-Shaikh: Ayad Al-Shaikh:
ROBNC option for SCG (large) or for all SDG&E		PreRebUp

Ayad Al-Shaikh: Ayad Al-Shaikh:
SCG has more Downstream deliveries		1		2		1		1		1		16				5						See "Offerings" sheet for detail.

		6.10				Boiler, Process				2017				PGECOPRO101		5										WPSDGENRPH0001		1				WPSCGNRPH120206A		Rev05																																								See "Offerings" sheet for detail.

		6.11				Direct Contact Water Heater, Process				2017				PGECOPRO106		5										WPSDGENRWH0013 		0.1				WPSCGNRPH120206A		Rev05								0.6		20

Ayad Al-Shaikh: Ayad Al-Shaikh:
11 yrs - Storage Water Heater
20 yrs - High Eff Boiler		1		kBTU/hr		ROB		PreRebUp

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E has a Financial Support / Down-Stream Incentive - Deemed program; downstream removed from PG&E program		1		1		1		1		1		1				1						See "Offerings" sheet for detail.

		6.12				Boiler, Multi-Family				2017																						WPSCGREWH131030A		Rev00								0.55		20		1		kBTU/hr		ROB		PreRebDown		2

Ayad Al-Shaikh: Ayad Al-Shaikh:
Engineering calc, but multiple steps.
		1		1		1		1		16				2						See "Offerings" sheet for detail.

		6.13				Central Storage Water Heater, MF				2017				PGECODHW114

Ayad Al-Shaikh: Ayad Al-Shaikh:
Offering for Storage DHW, Boiler DHW, Boiler Space Heating		6																WPSCGREWH130613A

Ayad Al-Shaikh: Ayad Al-Shaikh:
Storage only		Rev00								0.55

Ayad Al-Shaikh: Ayad Al-Shaikh:
SCG wp, page 1, gives .7; later gives .55
		11/20

Ayad Al-Shaikh: Ayad Al-Shaikh:
11 yrs - Storage Water Heater (Str WtrHtr)
20 yrs - High Eff Boiler

SCG - 15 yr Storage (WtrHt-Com)		1		kBTU/hr		ROB		PreRebDown		1		1		1		1		1		1				5						See "Offerings" sheet for detail.

		6.14				Storage Water Heater, Residential				2017				PGECODHW104

Ayad Al-Shaikh: Ayad Al-Shaikh:
Offering for Small Storage; Tankless		5										WPSDGEREWH0023

Ayad Al-Shaikh: Ayad Al-Shaikh:
electric storage
		0										15.3				0.55		11/20

Ayad Al-Shaikh: Ayad Al-Shaikh:
11 yrs - Storage Water Heater
20 yrs - High Eff Boiler		1		each		ROB, NC		PreRebDown
DI		1		2		2		1		1		1				2						See "Offerings" sheet for detail.

		6.15				Tankless, Residential				2017

Ayad Al-Shaikh: Ayad Al-Shaikh:
Tankless Water Heater (Res) was a 2018 measure				PGECODHW104
PGECODHW122

Ayad Al-Shaikh: Ayad Al-Shaikh:
Storage and Tankless Offering
		5
2																WPSCGREWH140122A
WPSCGREWH120919A		Rev00
Rev03				15.3				0.7
.55		20
11/20

Ayad Al-Shaikh: Ayad Al-Shaikh:
11 yrs - Storage Water Heater
20 yrs - High Eff Boiler		1		each
kBTU/hr		ROB, NC		PreRebDown		2

Ayad Al-Shaikh: Ayad Al-Shaikh:
DEER for Storage tank; Engineering Calc for tankless		2		1		2

Ayad Al-Shaikh: Ayad Al-Shaikh:
separate for MF/SF for SCG
		1		16				2						See "Offerings" sheet for detail.

		6.16				Heat Pump Water Heater				2017				PGECODHW106		6				SCE13WH001		3				WPSDGEREWH0022		0														.55/.6

Ayad Al-Shaikh: Ayad Al-Shaikh:
Only PG&E offers Com		10		1		each		ROB

Ayad Al-Shaikh: Ayad Al-Shaikh:
PG&E offers NC		PreRebDown

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E offers Upstream
		2

Ayad Al-Shaikh: Ayad Al-Shaikh:
DEER interpolation		1		1		1

Ayad Al-Shaikh: Ayad Al-Shaikh:
PG&E offers Com
Others IOUs offer SF/MF/DM
		1		16				1						See "Offerings" sheet for detail.

		6.17		Controls		Commercial Boiler Water Heating Control System				2018				PGECODHW115		3																										0.55/.6		15		1		Dwelling		REA		PreRebDown		1		1		1		2

Ayad Al-Shaikh: Ayad Al-Shaikh:
Lodging and MF		1		1				2						Offering for boiler control or include continuous monitoring.

		6.18				Demand Control for Centralized Water Heater Recirculation Pump				2017				PGECODHW126		1				SCE13WP002		1				WPSDGENRWH1201 		0				WPSCGREWH161128A
WPSCGODE091116		Rev00
Rev5								0.85		15

Ayad Al-Shaikh: Ayad Al-Shaikh:
Confirm if should be REA measure or full pump replacement.		1

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E uses .85		Dwelling		REA

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E uses RET		PreRebDI		2

Ayad Al-Shaikh: Ayad Al-Shaikh:
Multistep calculation or program data.
		1		1		1

Ayad Al-Shaikh: Ayad Al-Shaikh:
MF		1		1				6						IOUIs offer Low / High rise with 3 types of heaters (gas / electric / heat pump); SDG&E offers only two offerings (storage size).

		6.19				Multifamily DHW RCx, Training, and Boiler Reset Controller				2017																WPSDGERECS0001 						SCGWP100315A		Rev01								0.55		10		1		Dwelling		REA		PreRebDown		2		1		1		1		1		1				1						One offering that is not dependent upon CZ.

		6.20		Insul.		MF Central Recirc System Pipewrap				2018																WPSDGEREWH1203 		0				SCGWP081020A

Ayad Al-Shaikh: Ayad Al-Shaikh:
Confirm is wp number is incorrect: SCGWP110812A										0.55		11		1		Len-ft / 5 ft				DI		2		1		1		1		1		1				1						No variation by CZ.

		6.21				Hot Water Line Insulation Electric/Gas				2017				PGECOHVC104		7										WPSDGENRWH1200
WPSDGENRWH1202		0.1
2				SCGWP110812A		4				14.2				0.6

Ayad Al-Shaikh: Ayad Al-Shaikh:
SCG has NTG of 0.49 (NTG ID)		3.67

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E has REA but EUL of 11 yrs.		1		Len-ft 		REA		Downstream		1		1		1		1		1		16

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E provides savings for all 16 climate zones.				8						SCG: Offerings (HW/Steam, <1"/>1", 1"/2" Dia)
SDG&E: Offerings (low/med/high/hw, <1'/>1"), Pipe/Fitting, Small Com / Large Com / Industrial

Ayad Al-Shaikh: Ayad Al-Shaikh:
PhtPin001    Industrial Fitting Insulation Hot Water <1” Pipe, 1” Insulation Layer, Indoor
PhtPin002    Industrial Fitting Insulation Hot Water <1” Pipe, 2” Insulation Layer, Indoor
PhtPin003    Industrial Fitting Insulation Hot Water >=1” Pipe, 1” Insulation Layer, Indoor
PhtPin004    Industrial Fitting Insulation Hot Water >=1” Pipe, 2” Insulation Layer, Indoor
PhtPin005    Industrial Fitting Insulation Steam, <15 psig <1" Pipe, 1" Insulation Layer, Indoor
PhtPin006    Industrial Fitting Insulation Steam, <15 psig <1" Pipe, 2" Insulation Layer, Indoor
PhtPin007    Industrial Fitting Insulation Steam, <15 psig >=1" Pipe, 1" Insulation Layer, Indoor
PhtPin008    Industrial Fitting Insulation Steam, <15 psig >=1" Pipe, 2" Insulation Layer, Indoor


		6.22				Tank Insulation				n/a				PGECOPRO103		6

Ayad Al-Shaikh: Ayad Al-Shaikh:
uprev to 6, 5/11/17										WPSDGENRWH0014		0				WPSCGNRMI050101A		3

Ayad Al-Shaikh: Ayad Al-Shaikh:
Uprev to 3, 5/11/17				14.1

		6.23		New		Faucet Aerators for Lavatory Sinks in Commercial Buildings 				2017																						WPSCGNRWH161222A		0								0.7		6.67				Each		REA

		6.24				Low-Flow Showerheads, Commercial				n/a

		6.25				Recirculation Pump Time Clocks				2017

		6.26

						Notes:  Red text means a discrepancy found; Blue text in wp name means sunsetting; Blue Shade means lead wp.



		Category Cross Cutting Issues:																																																Comments																				Sub Com Mtg #1, 10/5/17		Tier 1 Meeting, 8/31/17		Next Steps						Comments

						Policy Issues		REA measures use minimum of either EUL that is equal to the RUL of the equipment that they are controlling (ie, added to) OR EUL of equipment.  RUL is defined as 1/3 of the EUL.  Should this be a universal requirement?																																										Some REA measure may include the replacement of the underlying equipment; should this extend the life.

		**				Categorization Issue		Categorization for Water Heating Measures is mixed between Heater Types (tankless/boiler/storage) and Applications (Non-Res/Res/MF). These need to be aligned.																																										Breesa - heater type may be a better choice to align; savings methodoligy/studies may determine now.
Trying to restructure currently by equipment.

						Technical Issue		Two DEER EUL IDs are used for Storage Water Heaters - (Str WtrHtr, 11 yrs), (WtrHt-Com, 15 yrs).																																										Chan - StrWtrHtr is for Residential; WtrHt-Com is for Commercial.																								Chan - What should MF be (Res or Com)?

						Technical Issue		Flow devices are used quite differently for between the IOUs.  This is seen primarily related to Measure Application and EUL.																																																																		2013 Energy Division Workpaper Disposition for Water Fixtures needs to be reviewed.
Chan - This was a patchwork solution to existing wp's; can come up with new ideas to categorize and create wp
Chan - please send 2013 Flow restrictor disposition.

						Categorization Issue		Categorization for Flow Restriction Measures is currently not separated at PG&E or SCE. This needs to be aligned. 

						Categorization Issue		Should Pool Heaters be included in this category?																																										This is being targeted for the "pool" category.  Pool expertise would be beneficial to have available to solve measure specific issues, and calculations should be created to be consistent with other pool-load measures.  Therefore, it is recommended to keep it in the Pool category.																								 Therefore, it is recommended to keep it in the Pool category

						Categorization Issue		Should Space Heating Boilers be included with this category?																																										This is being targeted for the "HVAC" category since loads and calculation methodology may be more consistent with that group of measures.																								Looking for feedback to confirm this decision.		all

						Categorization Issue		I am considering moving Pre-Rinse Spray Valves into this category.																																										The PRSV fits better into this flow restrictor group of measures, but its implementation (use assumptions) must be consistent with other Food Service measures.																								Looking for feedback to confirm this decision.		all



		High Level Measure Specific Issues:																																																Comments																				Sub Com Mtg #1, 10/5/17		Tier 1 Meeting, 8/31/17		Next Steps						Comments

		6.01				Faucet Aerator and Low Flow Showerhead																																				Recommended Value								PG&E		SCE		SDG&E								SCG

						Implementation Data																																												PGECODHW 125 r5		SCE17WP004.0																						Comparison completed in 6.02 and 6.03

						Offerings																																				Separate to 6.02 and 6.03 (Also 6.04 PGE)

				1		NormUnit																																												Each		Each

				1		BldgType																																												Res		DMo,MFm,SFm

				1		BldgHVAC																																												rWtd		Any

				1		BldgLoc																																												CZ01,CZ02,CZ03,CZ04,CZ05,CZ11,CZ12,CZ13,CZ16		CZ06,CZ08,CZ09,CZ10,CZ13,CZ14,CZ15,CZ16

				1		BldgVintage																																												Ex		Any

				1		TechType																																												FaucetAer		FaucetAer

				1		Version - Energy Imp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields																																												ExAnte2015		ExAnte2016

				1		Savings - Gas / Electic																																												El and gas savings listed		El and gas savings listed																						No embedded energy of water savings (AJL). SDGE had ISR values. 

				2		MeasureAppType																																												ROB (could be ER/RET?)		ER (No ER - REA) 																						Shwhd can be ER?? 

				2		DeliveryType																																												DirInstall
PreRebUp		DirInstall (DI only?)
NonUpStrm
PreRebUp										

				2		NTGR																																												Res-mDHWaerator
Res-sAll-mDHWshwr		Res-mDHWaerator
Res-Default>2
Res-sAll-mDHWshwr																						SCE NTG  may need to be updated

				3		Incremental Cost																																														$15.01 Aer / $34.17 SH

				4		EUL ID																																												WtrHt-WH-Aertr
WtrHt-WH-Shrhd		WtrHt-WH-Aertr
WtrHt-WH-Shrhd																						ScE uses 3.33 EUL and 0.0 yrs RUL for aertrs and shwds

						This combination measure is separated out at SDG&E and SCG.																																																																				SCE  - No kitchen aerators

						Review Measure Application Type / EUL with PG&E (ROB, 10yrs) or SCE (REA, 3.3yrs).																																												Covered below.

						Confirm that GSIA should vary between PG&E and SCE.																																																																				Talk to PG&E

						PG&E offers multiple Measure cases for electric savings compared to SCE's one offering.



		6.02				Faucet Aerators for Bathroom/Kitchen Sinks in Residential Buildings																																				Recommended Value								PG&E		SCE		SDG&E								SCG

						Implementation Data																																												See 6.01		See 6.01		SDGEREWH1012 r1								SDGEREWH120618A r3																						Aerators		PG&E		SCE		SDG&E		SCG		Recommended Value																												Recommended Value								PG&E		SCE		SDG&E								SCG

						Offerings																																																																														Base Flow		2.2		1.91		2.2		2.2		2.2

				1		NormUnit																																				Each								Each		Each		Each								Each																						Measure EE gpm Lavatory		0.5		1.0		1.0		0.5 / 1.0 / 1.5 		0.5, 1.0 (1.2 ?)

				1		BldgType																																				DMo,MFm,SFm								Res		DMo,MFm,SFm		DMo,MFm,SFm								MFm,SFm										Res - weighted average of three types.
Look at savings break;												Measure EE gpm Kitchen		--		--		1.5		1.5		1.5

				1		BldgHVAC																																				Any								rWtd		Any		Any								rWtd										Choose Any - defined as Any - no interactive effect.
DEER measure includes BldgHVAC type - rWtd												Electric Savings		X		X						X

				1		BldgLoc																																				CZ01-16								CZ01,CZ02,CZ03,CZ04,CZ05,CZ11,CZ12,CZ13,CZ16		CZ06,CZ08,CZ09,CZ10,CZ13,CZ14,CZ15,CZ16		CZ06,CZ07,CZ08,CZ10,CZ14,CZ15,IOU								CZ01,CZ02,CZ03,CZ04,CZ05,CZ06,CZ07,CZ08,CZ09,CZ10,CZ11,CZ12,CZ13,CZ14,CZ15,CZ16																						Gas Savings 		X				X		X		X

				1		BldgVintage																																				Ex								Ex		Any		Ex								Any										READi = Ex												Baseline Type		ROB		REA / RET?		RET		REA		REA***

				1		TechType																																				FaucetAer								FaucetAer		FaucetAer		FaucetAer								FaucetAer																						EUL 		10		3.33*		3.33*		6.67**		6.67**

				1		Version - Energy Imp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields																																				ExAnte2016								ExAnte2015		ExAnte2016		ExAnte2013								ExAnte2013,ExAnte2014,ExAnte2016																						RUL		na		na		6.67		0		0

				1		Savings - Gas / Electic																																																0.9 - 5.9 therms/yr aerator (0.5 gpm lav atr. not shown)								0.6 - 5.9 therms/yr aerator								SCG - 2.2 gpm (prev. T20) to (1.5, 1.0, or 0.5 gpm) for lavatories and 1.5 gpm for kitchens (SF & MF different inputs / savings values). Base not > 2.2 gpm 				SCG - GRR of 0.665 applied.  Code 1.8 gpm kitchen (1/1/16) and 1.2 gpm lav (7/1/16) 

				2		MeasureAppType																																				REA								ROB		ER		ROB ( no ROB RET only) 								RET,REA (REA ONLY)								SDGE - No Electric Savings -  2.2 gpm (prev. T20) to (1.0 gpm) for lavatories and 1.5 gpm for kitchens (SF & MF different inputs / savings values)		ER or Accel Replacement
Can implement REA as new construction.
4818 language to support if REA is appropriate (Jia)
READi - preexising and code/standard - same.		Excl lav 1.5 gpm aerators per T20 2016

				2		DeliveryType																																				DirInstall, NonUpStrm, PreRebDown, PreRebDI

(Direct Install ONLY?)								DirInstall
PreRebUp		DirInstall
NonUpStrm
PreRebUp		DirInstall (DI ONLY)
PreRebDown
PreRebUp								DirInstall (DI ONLY??)
PreRebDI								PG&E - Elec and gas, Flows for Faucet aerators 2.2 to 0.5 gpm only, no kitchen aerators?  

		x		2		NTGR																																				RES-DEFAULT-HTR-DI
Res-mDHWaerator
Res-sAll-mDHWshwr
Com-Default-HTR-di
EUC-Default
Others….								Res-mDHWaerator
Res-sAll-mDHWshwr		Res-mDHWaerator
Res-Default>2
Res-sAll-mDHWshwr		DEER 2011 (0.59/0/65) - Outdated per disposition 								RES-DEFAULT-HTR-DI
Res-mDHWaerator
Com-Default-HTR-di								SCE - Seems to use 1.91 gpm  for average found with a msr flow of 1.0 gpm - All CZs - 3.33 yr life (1/3 of 10 yr aerator life)		IOU proposed NTG IDs.
Include HTR ID's

		Res-mDHWaerator pre 2015 disposition. 6.67 + 1/3 fuucet EUL.   SDGE uses RET w/ RUL = 3.33 and 2nd period savings  same as 1st period for 6.7 yrs.

				3		Incremental Cost																																																$2.80 (GMC = $ 13.24)								$5.43 /  $7.99 (lav/kit)   = GMC

				4		EUL ID																																				WtrHt-WH-Aertr								WtrHt-WH-Aertr
		WtrHt-WH-Aertr
		WtrHt-WH-Aertr								WtrHt-WH-Aertr

						Significant variation in EUL / measure application type:
- SDG&E - 10 yr (EUL) / RET
- SCG - 6.67 (1/3 of faucet) / REA
- PG&E - 10yr (EUL) / ROB
- SCE - 3.3yr (1/3 EUL) / REA																																												Agreement that this is an REA measure, but PG&E does not believe that this is a current option through DEER.
Agreement that the underlying equipment should be the Faucet, so an EUL associated with the faucet would be more appropriate than EUL of aerator.  EUL proposed;unclear if this was accepted by Ex Ante Team; this was a pass-thru only.																				PG&E provides values of $10.44 for base costs and $13.24 for measure costs (including labor). An incremental measure cost (IMC) of $2.80 is listed in their WP.  SDG&E indicates that the measures cost of $13.24 is from DEER and is comprised of $6.54 for materials and $6.70 for labor.   				Consolidate at 6.67 yrs (1/3 of faucet EUL) / REA if verfiy that these values are accepted.		PG&E

						Offerings - SDG&E is consistent with SCE's one offering (1.0 gpm) aerator.
SCG has an additional offering to PG&E - Kitchen 1.5gpm.																																												$ 7.28 SCE vendors measure costs The measure cost for the faucet aerator has been calculated as an average of (3) cost quotes from 2016 online retailer, grainger.com according to SCE.																				SCG in its WP notes that measure costs were pulled from the 2013 program cycle negotiated 3rd party contractor installation costs.  The gross measure cost is $7.99 for Kitchen Aerators and $5.43 for Bathroom Aerators (including labor).				Savings differences will be significant, but the quantity of installed measures will help determine if the additional offerings are valuable.  Or how savings can be weighted.		all

						SCG distinguishes savings for SF / MF homes.  Confirm if different from others.																																												SCG notes that labor costs were pulled from the 2013 program cycle negotiated 3rd party contractor installation costs. The average cost to install a Kitchen Aerator was $7.99.  The average cost to install a Bathroom Aerator was $5.43.																				 Do not need to provide different costs that were in different IOU workpapers .. just need to present the final agreed upon costs and the methodology and sources.  If costs came from quotes provided by manufacturers/dealers, ideally we want dates and documentation as a reference				(Ayad) Compare savings between IOUs.		Staff

						SCG is creating and will submit a new Faucet Aerator measure for Commercial use.																																												The labor rate was was estimated using DEER 2008 assumptions with installation time for the faucet aerator = 7.2 mins (0.12*60).  This time is multiplied by the average national plumber labor rate based on 2016 RSMeans ($64.40) to yield a cost of $7.28 per aerator. 																				SCG notes that labor costs were pulled from the 2013 program cycle negotiated 3rd party contractor installation costs. The average cost to install a Kitchen Aerator was $7.99.  The average cost to install a Bathroom Aerator was $5.43.				(Chan) This workpaper will be shared with other IOUs.



		6.03				Low-Flow Showerheads																																				Recommended Value								PG&E		SCE		SDG&E								SCG

						Implementation Data																																												See 6.01		See 6.01		SDGEREWH1061A R4								SCGWP100303A R4

						Offerings

				1		NormUnit																																				Each								Each		Each		Each								Each

				1		BldgType																																												Res		DMo,MFm,SFm		DMo,MFm,SFm								MFm,SFm										Look into savings to see if weighted values are more appropriate;
Consider upstream program or midstream program use.		SDGE is gas only and hads only 1.5, 1.6 and 1.7 gpm shwhds (from 2.25 gpm) under this WP - CHECK all Docs. 

				1		BldgHVAC																																				Any								rWtd		Any		Any								rWtd										Any = no interactive effects.

				1		BldgLoc																																				CZ01-16								CZ01,CZ02,CZ03,CZ04,CZ05,CZ11,CZ12,CZ13,CZ16		CZ06,CZ08,CZ09,CZ10,CZ13,CZ14,CZ15,CZ16		CZ06,CZ07,CZ08,CZ10,CZ14,CZ15,IOU								CZ01,CZ02,CZ03,CZ04,CZ05,CZ06,CZ07,CZ08,CZ09,CZ10,CZ11,CZ12,CZ13,CZ14,CZ15,CZ16												Check if all CZ incl. 

				1		BldgVintage																																				Ex								Ex		Any		Ex								Ex

				1		TechType																																				ShowerHd								FaucetAer		FaucetAer		ShowerHd								ShowerHd

				1		Version - Energy Imp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields																																												ExAnte2015		ExAnte2016		ExAnte2013								ExAnte2013,ExAnte2014,ExAnte2016

				1		Savings - Gas / Electic																																																6.0 to 7.5 th/yr (Summary)								3.1 to 11.5 th/yr for CZ9 												Check SCG calcs - custom - incl. CZ variance 

				2		MeasureAppType																																				ROB, ER								ROB		ER		RET,ROB, NEW 								RET,ROB,ER,REA (no ExAnteReview) 										Remove REA;				Kelvin left meeting

				2		DeliveryType																																				DirInstall, NonUpStrm, PreRebDown, PreRebDI								DirInstall
PreRebUp		DirInstall
NonUpStrm
PreRebUp		DirInstall,
PreRebDown, (no DOWN) 
PreRebUp								DirInstall, ONLY DI? 
PreRebDown,
PreRebDI										Avoid upstream and downstream measures to avoid double-dipping issues.
PreRebUp not currently offered by SDG&E.

		x		2		NTGR																																												Res-mDHWaerator
Res-sAll-mDHWshwr		Res-mDHWaerator
Res-Default>2
Res-sAll-mDHWshwr		RES-DEFAULT-HTR-DI,Com-Default>2yrs,Res-Default>2,EUC-Default								RES-DEFAULT-HTR-DI,
Res-sAll-mDHWshwr,
Res-Default>2,
Com-Default-HTR-di

				3		Incremental Cost																																																~$15 (GMC ~ $46)								~$15 (GMC ~ $46)

				4		EUL ID																																				WtrHt-WH-Shrhd								WtrHt-WH-Shrhd		WtrHt-WH-Shrhd		WtrHt-WH-Shrhd								WtrHt-WH-Shrhd												10 yr life (EUL) 

						Significant variation in EUL / measure application type:
- SDG&E - 10 yr (EUL) / NEW
- SCG - 10 / 3.3 yr / New,ROB / ER
- PG&E - 10yr (EUL) / ROB
- SCE - 3.3yr (1/3 EUL) / REA																																												Additional measure types were used by SCG; no objections to this usage; However, PG&E does not currently use the ER application type.

						Offerings - SDG&E is consistent with SCE's one offering (1.0 gpm) aerator.
SCG (5) has more measure cases than PG&E (2).																																												Base case $14.32 used in DEER PG&E provides values of $31.06 for base costs and $41.96 for measure costs (including labor). An incremental measure cost (IMC) of $14.90 is listed in their WP.  DEER 2014 (2008 values) 																										all

						SCG is creating and will submit a new Low-Flow Showhead measure for Commercial use.																																												$16.74 labor costs in DEER. provides a labor cost of $15.67 per showerhead. - in WO17																								(Chan) This workpaper will be shared with other IOUs.

																																																		Note – Msr costs as high as $29.22 in DDER per SCG

		6.04				Temp-Initiated Shower Flow Restr. Valve w&w/o LF Showerhead																																				Recommended Value								PG&E		SCE		SDG&E								SCG

						Implementation Data																																												Part of WP in 6.01 				SDGEREWH1000 r1								WP SCG 100303B v7

						Offerings																																																																		PG&E not offering; 

				1		NormUnit																																				Each								Each				Each								Each

				1		BldgType																																				DMo,MFm,SFm								All Res				DMo,MFm,SFm								MFm,SFm										Res, SFH		Gas only for SDGE (why?) SCG - no tankless, recirc, tub/shower combos

				1		BldgHVAC																																				Any								Any				Any								rWtd

				1		BldgLoc																																				CZ01-16												CZ06,CZ07,CZ08,CZ10,CZ14,CZ15								CZ01,CZ02,CZ03,CZ04,CZ05,CZ06,CZ07,CZ08,CZ09,CZ10,CZ11,CZ12,CZ13,CZ14,CZ15,CZ16

				1		BldgVintage																																				Ex								Ex				Ex								Ex,NC

				1		TechType																																				ShowerHd								FlowRestrictor/Showerhead (1.6)				FlowRestrict								ShowerHd

				1		Version - Energy Imp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields																																																ExAnte2013								ExAnte2013,ExAnte2014,ExAnte2016

				1		Savings - Gas / Electic																																																~2 th/yr restr & ~10 th/yr restr+Shwd?? 																				SDGE saved values conflicts with only showerheads msr (6.03)

				2		MeasureAppType																																				ROBNC, ER								ROB, REA 				NC (NEW, ROB, RET) 								NC,ROB,REA,ER										Bldg Design Incentive = New Construction.

				2		DeliveryType																																				BldgDesInc,
PreRebDown,
PreRebUp,
DirInstall, NonUpStrm								Core Upstream 				BldgDesInc (DI MF, UpReb SF) 								BldgDesInc,
PreRebDown,
PreRebUp,
DirInstall										Remove upstream option.
SCG - point of sales delivery also. (add midstream option)		SCG is DI, down and mid str reb.

		x		2		NTGR																																				Res-Default>2,
RES-DEFAULT-HTR-DI												Res-Default>2								Res-Default>2,
RES-DEFAULT-HTR-DI,
All-Default<=2yrs

				3		Incremental Cost																																												$29.22/$39.95 msr / $16.74 labor				$56.69 / $46.69 w/wo Shhd 								$55 / $17 ER? 												Multiple types of showerhead changes. CHECK SDGE WP - no CPUC disposition changes? 

				4		EUL ID																																				WtrHt-WH-Shrhd												WtrHt-WH-Shrhd								WtrHt-WH-Shrhd

						Significant variation in EUL / measure application type:
- SDG&E - 10 yr (EUL) / NEW
- SCG - 10 yr / REA, ER, ROB
- PG&E - 10yr (EUL) / ROB
- SCE - not offered																																												Additional measure types were used by SCG; no objections to this usage; However, PG&E does not currently use the ER application type.

						Offerings - SDG&E has only one measure case, like PG&E (matches, 1.6 gpm).
SCG has six (6) measure cases with the TSV.																																																																						all

						Added SCG workpaper for tub and shower instalaltion. Comments need to be integrated.



		6.05				Laminar Flow Restrictor																																				Recommended Value								PG&E		SCE		SDG&E								SCG

						Implementation Data																																																								WPSCGNRWH150827A r2

						Offerings

				1		NormUnit																																				Each																				Each,Fixture

				1		BldgType																																				Cnc,Hsp,Nrs																				Cnc,Hsp,Nrs												Stipulates faucets can't have flow resricting devices. 

				1		BldgHVAC																																				Any																				Ex,cWtd

				1		BldgLoc																																				CZ01-16																				CZ01,CZ02,CZ03,CZ04,CZ05,CZ06,CZ07,CZ08,CZ09,CZ10,CZ11,CZ12,CZ13,CZ14,CZ15,CZ16,IOU

				1		BldgVintage																																				Ex																				Any

				1		TechType																																				FlowRestrict																				FlowRestrict

				1		Version - Energy Imp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields																																																								ExAnte2016

				1		Savings - Gas / Electic																																																								~15 therms/yr

				2		MeasureAppType																																				REA																				REA

				2		DeliveryType																																				PreRebDI,
PreRebDown																				PreRebDI,
PreRebDown

				2		NTGR																																				All-Default<=2yrs																				All-Default<=2yrs										Need a mechanism to update NTG-ID after two years.

				3		Incremental Cost																																																								$14.27 DI, $7 downstream (=IMC)

				4		EUL ID																																				WtrHt-WH-Aertr																				WtrHt-WH-Aertr

						Savings vary with CZ due to changes in inlet water temperature and heater type.  Is this variable significant compared to other measure parameters? Heater type is 75 - 76% so no for that (but maybe should adjust TE upward).  Mixed water temp at 105 F from ~60F, so Delta 10 F by  CZ in groundwater temp is significant.																																												Other IOUs not familiar with this offering.
Questions about more than one supplier; there are a couple availble.																								(Ayad) This workpaper will be shared with other IOUs.

																																																																										Use 2.7 gpm base - code is 2.2 gpm - OK 

		6.06				Therm Savings Kit																																				Recommended Value								PG&E		SCE		SDG&E								SCG

						Implementation Data																																																WPSDGEREHW1063 r4								SCGWP100309 r4

						Offerings

				1		NormUnit																																				Each												Each								Each

				1		BldgType																																																MFm,Res,SFm (only SF active request) 								MFm,SFm (SCG_ only SF)										match previous measures.		Must actively request - coincides with EcoNW study - seems ISR can be higher.

				1		BldgHVAC																																				Any												Any								rWtd

				1		BldgLoc																																				CZ01-16												CZ01,CZ02,CZ03,CZ04,CZ05,CZ06,CZ07,CZ08,CZ09,CZ10,CZ11,CZ12,CZ13,CZ14,CZ15,CZ16,Any (adjusted) 								CZ01,CZ02,CZ03,CZ04,CZ05,CZ06,CZ07,CZ08,CZ09,CZ10,CZ11,CZ12,CZ13,CZ14,CZ15,CZ16

				1		BldgVintage																																				Ex												Ex								Ex

				1		TechType																																				FlowRestrict (Modify?)												ShowerHd								ShowerHd										Aerators (bath, kitchen); Showerheads		Doesn't this include multiple tech types? Yes -but delivery type is so different. Claim savings in other education outreach programs? 

				1		Version - Energy Imp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields																																																ExAnte2013								ExAnte2013,ExAnte2014

				1		Savings - Gas / Electic																																																(~13 to 16.5 therms/yr)								(~15 - 20 therms/yr)												IMPORTANT HOW TO HANDLE (#1 IMPACTS ONDHW STATEWIDE?????!) ANY SOLID EVALUATIONS?     Savings based on WP disposition 2013-2014. Are CZ adjustment factors still most current?? 

				2		MeasureAppType																																				REA												RET (3.33 yrs all) 								REA										Consider ER? Distribution third party channel
REA consisten with aerators.		Conservative to use EAR for all (6.67 vs 10 yrs eff. life). 

				2		DeliveryType																																				PreRebDown												States 'Upstream' and Direct Mail (AJL - sort of DwnSt FinAss) 								PreRebDown (Mix - Fin Support)										Just distribute to customers

				2		NTGR																																				Res-Default>2																				Res-Default>2

				3		Incremental Cost																																																$12.11 (=GMC) 								$12.11 (=GMC) 

				4		EUL ID																																				WtrHt-WH-Shrhd												WtrHt-WH-Shrhd								WtrHt-WH-Shrhd												ISR  varies with showerhead or type of aerator - from Eco Northwest study

						GSIA varies, but not clear if updated beyond workpaper values.  Is the returned post-card response effective?																																												SCG program is based upon kit distribution through schools.																								Follow-up with SCG / SDG&E.		SCG/SDG&E



		6.07				Boiler, Commercial																																				Recommended Value								PG&E		SCE		SDG&E								SCG

						Implementation Data																																												PGECODHE124r1

						Offerings																																												Blr repl only.

				1		NormUnit																																				Cap-kBTUh								Cap-kBTUh				Cap-MBTUh								Cap-kBTUh										Follow-up with SDG&E; recommend kBTU/hr

				1		BldgType																																				Com, Ind, Agric (incl. MFm)								SUn,Asm,ECC,EPr,ERC,ESe,EUn,Gro,Hsp,Htl,MBT,MFm,MLI,Mtl,Nrs,OfL,OfS,OTR,RFF,RSD,Rt3,RtLRtS,SCn				Com								Com (Rev notes say incl Ag and Ind).										Consider Com with MFm?
Com is the weighted average.
SDG&E use specific bldg type savings.
Breaking out by bldg type to get more accurate savings (OTR is no longer used-lowest savings).
No problem to get bldg type.
Boiler = for space heating and water heating
- T20 defines as space heating equipment.
- DEER provides impacts for Space Heating boilers; instead use workpapers for SHW.
PG&E has space heating (modeled) vs SHW.
CHeck to be sure that savings could be distinguished for all climate zones.

				1		BldgHVAC																																				Any								cWtd,rWtd				Any								Any										Boilers outside of conditoned space.
Tai - to check on use of Any = no interactive effects.

				1		BldgLoc																																				CZ01-CZ16								CZ01,CZ02,CZ03,CZ04,CZ05,CZ11,CZ12,CZ13,CZ16,IOU				CZ06,CZ07,CZ08,CZ10,CZ14,CZ15,IOU								CZ05,CZ06,CZ08,CZ09,CZ10,CZ13,CZ14,CZ15,CZ16

				1		BldgVintage																																				Ex				Ex and NC?				Ex				Ex								Ex

				1		TechType																																				Boiler_Et								Boiler_Et				Boiler_Et								Instant_EF

				1		Version - Energy Imp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields																																				Latest appl to all IOUs								ExAnte2014				ExAnte2014								ExAnte2013,ExAnte2014,ExAnte2015,ExAnte2016

				1		Savings - Gas / Electic																																				 85% and 92%  to be consistent with DEER 								Gas - 80% to 85% or 90% 				???								See note at right												Savings on DHW system - not space heating. For SCG, Wp states that msr eff. of 85% and 92% are used to calc savings to be consistent with DEER 

				2		MeasureAppType																																				ROB		Also NC??						ROB				ROB, new inst. In ex bldgs., not NC								ROB, new - NC only for large (WHY ????)

				2		DeliveryType																																				NonUpStrm, PreRebDown, PreRebUp AJL - leave PreRebDown until prove up and mid stream infl cust uptake								PreRebDown, 
PreRebUp (WP124 - unknown) 				PreRebDown / DEEMED 								PreRebDown Preferred/ Mid & Upstream OK 										Large DHW (H105) sunset
DWHCx - midstream
Direction from ExAnte (Teresa) use NonUpStrm for incent of mfg'ers				Chan left meeting

		x		2		NTGR																																				Com-Default>2yrs,
Res-Default>2 (Needed?)								Com-Default>2yrs,
Res-Default>2				Com-Default>2yrs								All-Default<=2yrs,
Com-Default>2yrs

				3		Incremental Cost																																				set on tiers - $2 and $4 / MBH - adjustable								$2.02/MBH - DEER? 				$1.64 to $11.42 / MBH								$2.54 to $4.07 / MBH

		x		4		EUL ID																																				20 yrs - does this agree with Wtr-Ht-Com?  								WtrHt-Com,
WtrHt-Res-Gas				PrcHt-Blr								WtrHt-Instant-Com,
PrcHt-Blr										Verify values
Instantaneous = no storage?
Vs boiler with a storage.
Confirmed with Chan; Tankless product also claim standby losses, while Boiler products do not. They only claim increased efficiency.		PGECODDHW124v1 WP has 15 yr EUL - others 20? 

						PG&E includes MF as an option within this Commercial workpaper and uses a different methodology (since DEER values are not supported).  SCG includes MF options within a different workpaper (WPSCGREWH131030A). So maybe consider a different sub-measure for MF boilers only? 																																												PG&E is currently re-organizing water heater workpapers. They will review SCG methodology.																										PG&E / SCG

						SCG/SDG&E has one additional Measure Offerings (75-200kBTU/h, >84%).																																												Generally, PG&E only offers higher tier based upon a previous analysis.																								Two tiers will be offered per category and size; IOUs can choose to use these as part of an offering.

						PG&E includes Small Commercial HW Boilers (75-200 kBTU/h) in this category; SDG&E and SCG exclude it because this is rarely installed in commercial applications. Include all size tiers - see blue note at right.  																																												Included as an acceptable category.																								SDGE should adjust base efficiencies for water storage heaters - about 82% for larger small inst. gas heaters >55 gals  (less for smaller heaters  where ~ 61.5% is the EF). But does that apply - very small boilers? Check CEC list.  80% TE for boilers >200 MBH (<50 gal st. cap.) makes sense.  ----  9/25/17 - Okay as is - boilers are higher capacity 

						HW Boilers have Large (>200 kBTU/h) Tier 1 and 2.  The non-condensing tier is calculated in DEER using 85%, but the qualifying efficiency for this category varies between IOUs.  SCG and SDG&E use 84% to reflect the average savings that will be attained, while PG&E uses 85%. Use 85% to be consistent with DEER and advancing technology. 																																																																				Follow-up with SCG / SDG&E / PG&E on agreed level. If we do not challenge DEER, 85% stands. 		PG&E / SCG



		6.08				Tankless, Commercial																																				Recommended Value								PG&E		SCE		SDG&E								SCG

						Implementation Data

		WP				Offerings																																												WP 101 R7 - COMM / MF												Wp Table 13 and 14 suspect 										PG&E sunset workpaper because most are res.		PG&E WP for 6.14 has Commercial tankless htrs.

				1		NormUnit																																				Cap-kBTUh												Cap-MBTUh,0								Cap-kBTUh										Follow up with SDG&E to confirm

				1		BldgType																																				Com								Com, MF 				Com,0								Com, Ind, Agr										Do specific bulding type savings exist?		SCG conditions (T&C): only instantaneous water heaters with no external storage tank qualify (where is tankless?)   DO WE NEED AQMD STDS OR CAN WE JUST STATE THAT PRODUCTS MUST COMPLY?

				1		BldgHVAC																																				Any								Any				Any,0								Any

				1		BldgLoc																																				CZ01-CZ16												Any,IOU,0								CZ05,CZ06,CZ08,CZ09,CZ10,CZ13,CZ14,CZ15,CZ16

				1		BldgVintage																																				Ex / NEW 								Ex				Ex,0								Ex

				1		TechType																																				Instant_EF								Instant EF				Instant_EF								Instant_EF

				1		Version - Energy Imp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields																																				Latest DEER												ExAnte2013								ExAnte2013,ExAnte2014,ExAnte2015,ExAnte2016

				1		Savings - Gas / Electic																																												See note at rightUses Equest modelling 				EF base tier 2 =0.565								EF base tier 2 =0.615, calcs on 92% vs 90% msr EF (WP, p.4)												SDGE refers to instantaneous and makes adjustment to baseline EF but not to measure EF, Some tables in WP very confusing - check savings

For WP  PGECODDHWR101 R7, Called Instantaneous vs. tankless. If <4MBtu/gal storage (not a stg htr per T20 definition), EF could be ~ 82% per T20 for <210MBH

				2		MeasureAppType																																				ROBNC								ROB				ROB, no NC, new in existing bldgs OK 								RET,ROB _ ROB and NC for Large htrs >200 MBH only

				2		DeliveryType																																				PreRebDown, NonUpStrm (DI for MFm)								Cust. Fin. Support, Direct Install, Upstream Buydown/ 				PreRebDown PREFERRED,
PreRebUp & Mid Possible								PreRebDown,
PreRebUp										Confirm midstream program. SCG WP states midstream preferred but up and down possible. 

				2		NTGR																																				Com-Default>2yrs																				All-Default<=2yrs,
Com-Default>2yrs

				3		Incremental Cost																																												$5 - $23 / MMBtu 

				4		EUL ID																																				WtrHt-Instant-Com,
WtrHt-MedInst,
WtrHt-LrgInst-Gas,
WtrHt-Instant-Com 												0								WtrHt-Instant-Com,
WtrHt-MedInst,
WtrHt-LrgInst-Gas,
WtrHt-Instant-Com 

						Do we need to distinguish between Commercial Boilers and Tankless/Instantaneous Heaters.  Change category name to Instantaneous. (AJL - Inst is used in T20) 																																												Confirmed with Chan; Tankless product also claim standby losses, while Boiler products do not. They only claim increased efficiency.																								Verify that tankless claim standby, but boilers do not. AJL -  need to look into savings calcs - standby losses a parameter, might not affect savings

						The Base and Measure costs vary between the SCG and SDG&E workpapers.																																																																				Follow-up with SCG / SDG&E.		SCG / SDG&E

						The offerings differ slightly.  The SCG minimum efficiencies are 82% and 90%, while the SDG&E efficiencies are 80% and 90%.  Capacity ranges for large and small are the same (at 200 kBTUh/hr).																																																																				Talk to PG&E / SCG

						The NTG for SDG&E is higher for the Tier 2 option.																																												Check on offering length with Ed.																								Talk to SDG&E		SDG&E

						POUs include multiple baselines in determining savings. (AJL to review)

Ayad Al-Shaikh: Ayad Al-Shaikh:
Hot water heater 30 gallon storage, EF  0.72
Hot water heater 40 gallon storage, EF 0.65
Hot water heater 40 gallon storage, EF 0.82
Hot water heater 50 gallon storage, EF 0.82
Hot water heater 60 gallon storage, EF 0.78
Hot water heater 60 gallon storage, EF 0.80
Hot water heater 60 gallon storage, EF 0.82
Hot water heater 75 gallon storage, EF 0.78
Hot water heater 75 gallon storage, EF 0.80
Hot water heater 75 gallon storage, EF 0.82
Hot water heater instantaneous, EF 0.82,  replacing 75 gallon HWH
Hot water heater instantaneous, EF 0.92,  replacing 75 gallon HWH
Hot water heater instantaneous, EF 0.82,  replacing 40 gallon HWH
Hot water heater instantaneous, EF 0.92,  replacing 40 gallon HWH
Hot water heater instantaneous, EF 0.82
Hot water heater instantaneous, EF 0.92
																																												Review TRM Table.																								Confirm with POUs		POU



		6.09				Storage Water Heater, Commercial																																				Recommended Value								PG&E		SCE		SDG&E								SCG

						Implementation Data																																												PGECODHW103v6

						Offerings

				1		NormUnit																																				Cap-kBTUh								Cap-kBTUh		ERROR:#N/A		Cap-MBTUh,Cap-kBTUh								Cap-kBTUh

				1		BldgType																																				Com, Ag, Ind. 								SUn,Asm,ECC,EPr,ERC,ESe,EUn,Gro,Hsp,Htl,MBT,MFm,MLI,Mtl,Nrs,OfL,OfS,OTR,RFF,RSD,Rt3,RtL,RtS,SCn,WRf		ERROR:#N/A		Com								Com Agr and Industrial - non process - check cost basis in last tables for >75 MBH units  (AJL)										Check savings calculations.		EAR Disposition recommended using lower average than observed hotel occupancies for savings calculations. 

				1		BldgHVAC																																				Any								cWtd,rWtd		ERROR:#N/A		Any								cWtd

				1		BldgLoc																																				CZ01-CZ16								CZ01,CZ02,CZ03,CZ04,CZ05,CZ11,CZ12,CZ13,CZ16,IOU		ERROR:#N/A		Any								IOU,CZ01,CZ02,CZ03,CZ04,CZ05,CZ06,CZ07,CZ08,CZ09,CZ10,CZ11,CZ12,CZ13,CZ14,CZ15,CZ16

				1		BldgVintage																																				Any								Ex,New		ERROR:#N/A		Ex								Ex										Tai to check on NEW.

				1		TechType																																				Stor_Et								Stor_Et		ERROR:#N/A		Stor_EF								Stor_Et

				1		Version - Energy Imp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields																																				Latest DEER ??								DEER2014				ExAnte2013								ExAnte2013,ExAnte2014,ExAnte2016,ExAnte2015

				1		Savings - Gas / Electic

				2		MeasureAppType																																				ROB/NC ?								ROB				??								ROB for 30/40/50 gal. / ROBNC for >75 MBH										Tai to check on ROBNC

				2		DeliveryType																																				PreRebDown, NonUpStrm??								PreRebUp												PreRebDown,
PreRebUp										Carlos to check on Midstream/Upstream

		x		2		NTGR																																				Com-Default>2yrs
Res-Default>2 ??? 
MFm has nore com-like dec. making process. 								Com-Default>2yrs,
Res-Default>2												All-Default<=2yrs,
Com-Default>2yrs										Universal energy factor; UEF (from Energy Star)
Particularly for residential measures.
Chan has converted EF to UEF.
Energy Star / DOE testing (<200kBTU/hr) -> UEF.
By Jan 1, 2018, all retail water heaters will have UEF factor.
Finish by Dec 1, 2017. (Also, SCE heat pump.)		UEF can be used for ROB and NC for base and measure efficiencies. For ER and first baseline cases (other submeasures), need to compare apples to apples (convert both base and measure effic. to UEL, or use EF or TC). UEF requires usage level - we need to describe. And do we create tables for all usage levels or assume atypical operation? (AJL) 

				3		Incremental Cost

		x		4		EUL ID																																				WtrHt-Com
WtrHt-Res-Gas
Small stg htrs are more like a resid application. Delete com? 								WtrHt-Com,
WtrHt-Res-Gas				0								WtrHt-Com,
WtrHt-SmlStrg-Gas-Com

						The Measure application type includes NC for all SDG&E offerings and for the large (>75 MBTU/hr) heaters at SCG.  All others use only ROB. SEEMS ROB FOR SDGE TOO.																																												 SEEMS ROB FOR SDGE TOO (AJL).																								Is the NC type needed?		PG&E / SCG, SDG&E

						SCG has additional Downstream delivery channels that are not available for other IOUs.

						Offerings differ.  PG&E only offers the Tier 2 large (<75MBTU/hr may be included in other workpapers) and no small Comm Storage WHs. AJL - PG&E offers small units in 6.14.
																																												Standardize on gallons? Align with Title 20/24 and Federal standards? T20 def. is small <75MBH. (AJL)

						Offerings differ.  SDG&E offers two additional Small sizes (60g, 75g).
																																																																				Can small sizes consolidate?
(Ayad) Review implementation data.
No - eff. Base varies slightly for small sizes - offer all to 75 gal. 		SCG, SDG&E

						The baseline and qualifying efficiencies for Small sized storage water heaters varies between SDG&E and SCG.  SCG's baseline efficiencies are higher, from Federal Regulation Standard 2015.  Both qualifying efficiencies are higher than Fed Reg Std. - AJL - Use SCG numbers for base and msr effic - calc for 60 & 75 gal  (current T20).																																																																				Should these be revised or consolidated?		SCG, SDG&E

						POUs include multiple baselines in determining savings. AJL  - NEED TO REVIEW. 																																																																				Compare savings between POU and IOU with measure tables.

						Average Savings variation between IOUs: SCG - 1.91 (no change by BldgType or CZ); SDG&E -  2.0; PG&E - 1.53 th/yr (COM savings pull down the average for PG&E) (average)
																																												PGE 2.14 therms/kBH/yr in summary. 2.8 +/- 10% for CZ 01-04 in PGE WP; SDGE 0.6 - 1.9 Therms/kBH/yr based on older figures. How to account for/report on  different bldg type / climate zone? (AJL).																						Check Calculators in DEER. Is CZ differentiation needed? (AJL) 		(Ayad) Note the effect of COM; when should it be used.		PG&E



		6.10				Boiler, Process																																				Recommended Value								PG&E		SCE		SDG&E								SCG

						Implementation Data

						Offerings																																																Only SDGE appears to limit to select NAICS. 

				1		NormUnit																																				Cap-kBTUh								Cap-kBTUh		Cap-MBTUh										Cap-MBTUh

				1		BldgType																																												Any		Asm,ECC,EPr,ERC,ESe,EUn,Gro,Gst,Hsp,Htl,MBT,MLI,Mtl,Nrs,OfL,OfS,RFF,RSD,Rt3,RtL,RtS,SUnWRf										Com

				1		BldgHVAC																																				cUnc								cUnc		Any										cWtd										Or "Any" - no interactive effects

				1		BldgLoc																																												IOU		CZ06,CZ07,CZ08,CZ10,CZ14,CZ15,IOU										CZ01,CZ02,CZ03,CZ04,CZ05,CZ06,CZ07,CZ08,CZ09,CZ10,CZ11,CZ12,CZ13,CZ14,CZ15,CZ16,IOU

				1		BldgVintage																																				Ex								Ex		Ex										Ex

				1		TechType																																				Boiler_Et								Boiler_Et		Boiler_Et										Boiler_Et

				1		Version - Energy Imp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields																																												ExAnte2016		ExAnte2014		6/27/14								ExAnte2013,ExAnte2014

				1		Savings - Gas / Electic																																												1.9 to 3.1 therms/kBH

				2		MeasureAppType																																				ROB								ROB				ROB								ROB (or New in ex. Bldgs)

				2		DeliveryType																																												MIDSTREAM REBATE				PreRebDown								PreRebDown (Preferred)

				2		NTGR																																												Ind-Default>2yrs				Com-Default>2yrs								All-Default<=2yrs,Com-Default>2yrs

				3		Incremental Cost																																												$2.95 to 3.45 . MBH				$2.17- $12.17 / MMBTU								$2.17- $12.17 / MMBTU

		x		4		EUL ID																																				PrcHt-Blr								PrcHt-Blr,
PrcHt-StmBlr				PrcHt-Blr								PrcHt-Blr

						SCG includes Direct Contact Water Heaters in this category but no savings calculated - per Chan not included - pulled DC water heater WP.																																												Did not see WP for SCG 																								SDGE Savings based on SCG MAS database from 2006 (NAICS 31/32). Also in descr. - NAICS 11, 21,8123.

						PG&E does not offer a higher tier efficiency for Hot Water Boilers. Also SDGE - Water condensing Tier 2.																																												SDGE/SCG similar WPs -  tiers are < 2 and >2<10 MMBH - disconnect with T20 

						Savings have not been compared, but the stated code efficiency for Hot Water Boilers for SCG is 80% and PG&E is 82%.																																												Savings for PGE based on USA capacity  factor and CEC efficiency vs. base eff. PGE references T24 for space cond. Blrs. 



		6.11				Direct Contact Water Heater, Process																																				Recommended Value								PG&E		SCE		SDG&E								SCG

						Implementation Data

						Offerings																																																																				No restriction on NAICS code.

				1		NormUnit																																				Cap-kBTUh								Cap-kBTUh		ERROR:#N/A		Area-ft2								ERROR:#N/A												ExAnte source information incorrect (linked to tank insulation measure)

				1		BldgType																																												Any		ERROR:#N/A		Com								ERROR:#N/A

				1		BldgHVAC																																				cUnc								cUnc		ERROR:#N/A		Any								ERROR:#N/A

				1		BldgLoc																																												Any		ERROR:#N/A		Any								ERROR:#N/A

				1		BldgVintage																																				Ex								Ex		ERROR:#N/A		Ex								ERROR:#N/A

				1		TechType																																												Instant_Et		ERROR:#N/A		TankIns								ERROR:#N/A

				1		Version - Energy Imp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Faucet aerators are inexpensive and easy to install.  They lower flow by introducing air to the spray.  The user may experience what feels like additional flow, but this is due to the air-water mixture under pressure producing a high speed spray. 

Low flow showerheads are inexpensive and easy to install.  They lower flow by introducing air to the spray in two ways: drawn or forced (using compressed air).  It may seem like more water is flowing than it really is due to the air-water mixture under pressure produces a high speed spray.  Since about 73% of water used in a typical shower is hot water, reducing the amount of water used will save energy because there is less water needed to be heated.  As a result, the water heater will use less energy, creating an opportunity for savings .  

Thermostatically initiated shower restriction valves (measures AP009, AP010, G11 and G14) are installed at the showerhead.  The valve is initially open and allows cold water that has been sitting in the pipes to flow through the showerhead at full flow.  When the water temperature reaches approximately 95 ºF, the valve closes and restricts the water flow to a trickle until the user enters the shower and switches the valve open again to restore full flow.  The intention of this device is to prevent hot water from running down the drain during the ‘pre-useful shower’ warm-up period, i.e. the time the user lets the shower water run down the drain before the ‘useful’ shower event.  This pre-useful shower period typically involves the user engaging in an activity instead of standing at the shower head, after which the user returns to the shower to find the hot water running (and the water has been hot for an unknown period of time).  By preventing hot water from unnecessarily running down the drain before the useful shower event, this device reduces water heater energy consumption because the hot water demand on the water heater has temporarily been halted.
		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Faucet aerators are inexpensive and easy to install.  They lower flow by introducing air to the spray.  The user may experience what feels like additional flow, but this is due to the air-water mixture under pressure producing a high speed spray. 

		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Low flow showerheads are inexpensive and easy to install.  They lower flow by introducing air to the spray in two ways: drawn or forced (using compressed air).  It may seem like more water is flowing than it really is due to the air-water mixture under pressure produces a high speed spray.  Since about 73% of water used in a typical shower is hot water, reducing the amount of water used will save energy because there is less water needed to be heated.  As a result, the water heater will use less energy, creating an opportunity for savings .  
		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Thermostatically initiated shower restriction valves (measures AP009, AP010, G11 and G14) are installed at the showerhead.  The valve is initially open and allows cold water that has been sitting in the pipes to flow through the showerhead at full flow.  When the water temperature reaches approximately 95 ºF, the valve closes and restricts the water flow to a trickle until the user enters the shower and switches the valve open again to restore full flow.  The intention of this device is to prevent hot water from running down the drain during the ‘pre-useful shower’ warm-up period, i.e. the time the user lets the shower water run down the drain before the ‘useful’ shower event.  This pre-useful shower period typically involves the user engaging in an activity instead of standing at the shower head, after which the user returns to the shower to find the hot water running (and the water has been hot for an unknown period of time).  By preventing hot water from unnecessarily running down the drain before the useful shower event, this device reduces water heater energy consumption because the hot water demand on the water heater has temporarily been halted.
		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Laminar Flow Restrictors (LFRs), also known as laminar flow devices, are “add-on” devices that are installed at the outlet of the faucet spout to reduce water consumption. In practice, LFRs differ from aerators in that they produce a transparent stream of water without introducing air into the flow. The differences between LFRs and aerators are summarized in Table 4 and Figure 1. 

LFRs have specific applications in the health care industry. The health care industry for the purpose of this work paper consists of any facility that adheres to the Office of Statewide Health Planning and Development (OSHPD) regulations in the state of California. These include but are not limited to:
1. Hospitals (large regional or local)
2. Emergency rooms
3. In-patient and outpatient facilities and medical office buildings connected to or free standing from main hospitals
4. Doctor’s offices (e.g. general practitioners, pediatricians, optometrists, chiropractors, etc.)

Currently, OSHPD specifically bans the use of aerators in the health care industry due to the aerator’s flow control methods and components.  The mixing of air and water within the aerator allows airborne bacteria to become waterborne and, in warm stagnant conditions, promote bacterial growth. The increased surface area of aerator components (e.g. screens) allows hard water deposits and biofilm to accumulate within the device which may further harbor increased bacterial growth. 

		

Ayad Al-Shaikh: Ayad Al-Shaikh:
The Therm Savings Kit measure is physically a package sent to a customer based upon an active request by the Investor Owned Utility’s (IOU’s) Single-Family Household Customer to send them the kit.  The kit consists of one 1.5 gpm low-flow showerhead, one 1.5 gpm kitchen-faucet aerator, and two 1.0 gpm bathroom-faucet aerators.  This kit also contains a postcard for return to the IOU requesting information regarding what exactly they installed.  This data is collected for analysis to determine an installation rate factor for postmultiplying to the gross energy savings in future workpaper revisions.		

Ayad Al-Shaikh: Ayad Al-Shaikh:
This measure is for upgrading from minimum to higher efficiency domestic water heaters. It applies to domestic hot water heaters with internal and separate storage tanks.

Domestic water heaters are pressure vessels that transfer heat to water. The heater may heat the domestic water using a heat exchanger that works like an instantaneous water heater, with a separate tank for storage of hot water or may have an integral tank and heat exchanger. Energy efficient units often feature high efficiency and/or low NOX burners, and typically have features such as forced air burners, relatively large heat exchange surfaces, and/or utilize heat recovery from stack gases. 

This measure is for domestic water heaters with input rating of >75 MBtuh (kBtu/h). The measure calls for a minimum thermal efficiency of 90%. 
		

Ayad Al-Shaikh: Ayad Al-Shaikh:
A. Measure Description
1. Tankless water heaters have become available in recent years for a variety of applications.  Relative to a storage water heater, a tankless unit has a relatively large burner that rapidly heats water to the desired temperature.  Due to the rapid “instantaneous” heating, a tankless water heater does not require a storage tank, although a small tank may be included.  
2. Due to the relatively larger burner size, these water heating devices are capable of providing hot water on a continuous basis.  They have relatively high energy efficiency levels because standby losses from storage tanks are essentially eliminated.  
3. The California Titles 20 and 24 standards define an instantaneous water heater to mean “a water heater that has an input rating of at least 4,000 Btu per hour per gallon of stored water” , .  All “tankless” water heaters are “instantaneous” water heaters, but the term instantaneous water heater also includes large commercial hot water boilers, which are not covered by this Workpaper.  Tankless water heaters generally have rated inputs less than 200 MBtu/hr.  
4. Tankless water heaters are most useful in point-of-use applications, i.e., at the faucet and with no circulation loop.  They are very inefficient in applications with a circulation loop due to the temperature loss in the circulation system which causes the tankless water heater to run without water demand.  They are problematic in central systems with circulation loops which have long pipe runs from the water heater to the faucet. 
5. The four measures are as followed:
a. ShwInf003 – Tankless Water Heater, ≤200 MBtu/hr (Small / Medium), Tier 1 (≥0.82 EF)
b. ShwInf004 – Tankless Water Heater, ≤200 MBtu/hr (Small / Medium), Tier 2 (≥0.90 EF)
c. NG-WtrHt-LrgInst-Gas-gt200kBtuh-0p80Et – Tankless Water Heater, >200 MBtu/hr (Large), Tier 1 (≥80% TE)
d. NG-WtrHt-LrgInst-Gas-gt200kBtuh-0p90Et – Tankless Water Heater, >200 MBtu/hr (Large), Tier 2 (≥90% TE)
6. The 2006 Instantaneous Water Heater Workpaper includes a more detailed technology description in its Appendix A .  
B. Code/Standard Description
1. Storage water heater means a water heater that heats and stores water within the appliance at a thermostatically-controlled temperature for delivery on demand, and that has an input less than 4,000 Btu per hour per gallon of stored water. Each Measure has a unique base case as followed.
a. Small (≤200 MBtu/hr) tankless water heater base case is a small 40 gal (≤75 MBtu/hr) storage water heater with an energy factor of 0.615.  
b. Large (>200 MBtu/hr) tankless water heater base case is a medium (>75 MBtu/hr) storage water heaters of 80% TE with standby losses of 0.56% per hour.  
G. Eligibility Requirements 
1. Test  methods for measuring water heater efficiencies are referenced in the California Titles 20 and 24 standards1,2.
2. Minimum qualifying energy factor (EF) for small (<200 MBtu/hr) tankless water heaters replacing storage water heaters:  
a. 0.82 for Tier 1 (non-condensing)
b. 0.90 for Tier 2 (condensing)
3. Minimum qualifying thermal efficiency (TE) for large (≥200 MBtu/hr) tankless water heaters replacing storage water heaters:  
a. 80% for Tier 1 (non-condensing)
b. 90% for Tier 2 (condensing)
4. Tier 2 hot water heaters are condensing and often require flue modifications to handle the condensate.  
H. Implementation Requirements
1. The rebate applies to gas-for-gas equipment replacements on burnout or to new installations.  
2. This measure is applicable to any commercial domestic (or “service”) hot water application.  Table 4 - displays approved sectors and subsectors.
3. This Workpaper does not cover water heaters or hot water boilers used for space conditioning, industrial (process) end-use applications, pools, or spas.  
4. Applicable building/business types include (but are not limited to) offices, restaurants, retail establishments, schools, colleges, hotels, motels, and recreational facilities.  
5. Typical NAICS codes include but not limited to:  111-112, 42, 44-45, 48-49, 51-56, 61-62, 71-72, 81, and 92.  
6. This measure includes replacing a storage water heater with a tankless water heater. 
		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Conventional natural gas storage water heaters usually consist of a glass-lined steel tank with foam insulation. Located at the base end of the tank is a natural gas burner. Cold water enters the base of the tank and is heated by the burner. The water then rises to the top portion of the tank. This is where the hot water is drawn for consumption.

In general, energy efficient units have a greater amount of insulation and higher efficiency burners. The most efficient natural gas storage water heaters are condensing water heaters. 
A condensing unit has more heat exchange surface between the hot exhaust gasses and the water being heated. This allows the water to absorb more of the exhaust gas heat, which in turn reduces the temperature of the exhaust gasses and condenses the exhaust by-products.
		

Ayad Al-Shaikh: Ayad Al-Shaikh:
This measure encourages the replacement of standard-efficiency boilers with high-efficiency direct contact boilers. Direct contact boilers are designed to extract all possible energy from natural gas combustion; they use a submerged-flame burner where water is directly in contact with the burning gas. Figure 1 below  shows an example of a design of a direct contact water heater. 

This measure specifically targets process boilers used by industrial end-use customers who manufacture a sellable product. Because process boilers run a significant fraction of the time, a gain in thermal efficiency of a process boiler can result in significant savings. 

– For this measure only direct contact water heaters for process end-uses qualify. In direct contact water heater systems design, heat from a flame comes into direct contact with small droplets of cold water which run through a stainless steel heat exchange media. Droplets composed from the process come into direct contact with rising heat from the flame and the water is heated directly. Boilers must meet efficiency requirements based on size as shown in
Table 1 below; please note that based on boiler size, the requirements apply to either AFUE (Annual Fuel Utilization Efficiency) or to thermal efficiency.
		

Ayad Al-Shaikh: Ayad Al-Shaikh:
D. Terms & Conditions
1. The rebate applies to gas-for-gas equipment replacements on burnout (ROB). 
2. Qualifying boilers must meet the minimum efficiency requirements for their corresponding tier to be awarded the incentive. 
3. If a condensing boiler does not meet the requirements of Tier 2, but still meets the requirements for Tier 1, then Tier 1 incentive will be awarded. 
4. Storage water heaters are not included within the scope of the document. 
5. Boilers used for space heating applications do not qualify. Water heaters used for pools or spas do not qualify.  
6. The manufacturer’s name and equipment model number must be provided.  If necessary, customer must provide proof of unit efficiency (e.g., manufacturer’s equipment specification sheet).  
7. Must meet emission requirements per air district.

A. Baseline and Measure Efficiency
1. Boilers for multifamily residential applications are not specified in the 2013 Database for Energy-Efficient Resources (DEER2013) Update for 2014 Codes.   Table 1 lists the baseline and measure efficiencies for commercial instantaneous water heaters found in the DEER2014. It should be noted that the 80% baseline of the DEER model below is referencing commercial storage water heaters, which is anticipated to be similar to a commercial boiler when all standby losses are omitted from the analysis. The DEER baseline efficiencies listed in Table 1 were applied to the baseline large boiler for multifamily residential applications.  The DEER measure efficiency for High Efficiency Non-Condensing boilers is 85%, which is higher than the SCG Tier 1 minimum efficiency of 84%. This difference was made based on trends observed on the data from previous years. The DEER measure efficiency for the Condensing boilers is 90% which is identical to the minimum requirements for a Tier 2 application. 
		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Space heating boilers are pressure vessels that transfer heat to water for use primarily in space heating applications. Boilers heat water using a heat exchanger that works like an instantaneous water heater or by the addition of a separate tank with an internal heat exchanger that is connected to the boiler. Energy efficient units often feature high-efficiency and/or low NOx burners, and typically have features such as forced air burners, relatively large heat exchange surfaces, and/or utilize heat recovery from stack gases. 

High-efficiency gas-fired boilers, typically rated above 90% thermal efficiency, are commonly known as “condensing” boilers. Condensing boilers are equipped with larger heat exchangers that are able to recuperate additional thermal energy from the flue gas – compared to their non-condensing counterparts. They are known as condensing boilers because the additional heat recuperation results a lower flue gas temperature and water vapor condensing out of the flue gas.

This workpaper documents the rationale for the savings methodologies and assumptions for Domestic Water Heating and Space Heating Boilers, as listed in the Multifamily Properties Rebate Catalog. The Multifamily Properties Program Catalog is part of Pacific Gas and Electric Company’s Customer Energy Efficiency Program. PG&E offers incentives to mutifamily customers for installing qualifying, high-efficiency equipment. 
Terms and Conditions: Requirements from Boilers and Water Heating Catalog:
- H150, H719 and H247must be used for hot water only, space heating boilers do not apply.
- H720 and H244 must be used for space heating to induce human comfort, as defined by the California Energy Commission Title 20 and 24 standards.
- Must meet efficiency requirements based on input ratings and types shown in the Multifamily Properties Rebate Catalog.
- Must include a manufacturer’s specification sheet documenting the boiler type, input rating and efficiency rating with the incentive application.
- Installation address must have a commercial or multifamily natural gas account with PG&E.

The rebate is downstream and is provided to the contractor or customer at the time of installation upon receipt of sales data and application.  H150, H719, H720 are not direct install programs. This workpaper covers H247 and H244 which are part of the San Francisco Energy Watch direct install program.
 
Market Applicability:  These measures are is applicable to any small or medium commercial storage water heater or boiler used for water heating or space heating, as specified below, and not applicable to boilers used for process end uses, pools, or spas. Applicable business types include Multifamily facilities. 
• Measure Code H150: 
• This measure is applicable to any small or large multifamily property application used for domestic hot water and is not applicable to water heaters used for process end uses, space heating, pools, or spas. Water heater must have a storage capacity must be ≥ 80 gallons and must provide hot water to a building complex of 2 or more dwelling units to qualify. 

• Measure Code H719, H247: 
• These measures are applicable to any multifamily property application used for domestic hot water and not applicable to boilers used for space heating, process end uses, pools, or spas.  Boiler must be >75MBtuh. A boiler with rated input ≤ 300-MBtuh serving a multifamily dwelling of more than 20 units does not qualify for a rebate. Measure H247 is only eligible through the San Francisco Energy Watch Program.

Measure Code H720, H244: 
• These measures are applicable to any multifamily property application used for space heating or domestic hot water and not applicable to boilers used for process end uses, pools, or spas. Measure H244 is only eligible through the San Francisco energy watch.
		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Conventional natural gas storage water heaters usually consist of a glass-lined steel tank with foam insulation. Located at the base end of the tank is a natural gas burner. Cold water enters the base of the tank and is heated by the burner. The water then rises to the top portion of the tank. This is where the hot water is drawn for consumption.

In general, energy efficient units have a greater amount of insulation and higher efficiency burners. The most efficient natural gas storage water heaters are condensing water heaters. A condensing unit has more heat exchange surface between the hot exhaust gasses and the water being heated. This allows the water to absorb more of the exhaust gas heat, which in turn reduces the temperature of the exhaust gasses and condenses the exhaust by products . By using the heat from the exhaust gas, which is wasted by standard tankless models, condensing natural gas tankless water heaters can achieve higher energy factors (EF) than comparably-sized traditional storage-type or instantaneous water heaters.

Tankless natural gas water heaters differ from storage-type water heaters in that they heat incoming water only when there is a demand for hot water, rather than heating and maintaining a constant stored supply of hot water. As a result, an instantaneous water heater for a given application needs a higher kBtu/h input rating than a storage-type natural gas water heater for the same application. Without storage, the instantaneous water heater must have a much higher burner capacity to handle peak demands. So the kBtu/h input rating of a given base case storage-type water heater is much lower than the measure case instantaneous heater.

This measure applies to a specific type of tankless natural gas water heater: condensing tankless water heaters. The condensing models include all of the features of the tankless water heater listed above. Additionally, a condensing unit has more heat exchange surface between the hot exhaust gasses and the water being heated. This allows the water to absorb more of the exhaust gas heat, which in turn reduces the temperature of the exhaust gasses and condenses the exhaust by products. By using the heat from the exhaust gas, which is wasted by standard tankless models, condensing natural gas tankless water heaters can achieve higher energy factors (EF) than comparably-sized traditional storage-type or instantaneous water heaters. 
		

Ayad Al-Shaikh: Ayad Al-Shaikh:
A. Measure description
1. Tankless water heaters have become available in recent years for a variety of applications.  Relative to a storage water heater, a tankless unit has a relatively large burner that rapidly heats water to the desired temperature.  Due to the rapid “instantaneous” heating, a tankless water heater does not require a storage tank, although a small tank may be included.  
2. Due to the relatively larger burner size, these water heating devices are capable of providing hot water on a continuous basis.  They have relatively high energy efficiency levels because standby losses from storage tanks are essentially eliminated.  
3. The California Titles 20 and 24 standards define an instantaneous water heater to mean “a water heater that has an input rating of at least 4,000 Btu per hour per gallon of stored water”  .  All “tankless” water heaters are “instantaneous” water heaters, but the term instantaneous water heater also includes large commercial hot water boilers, which are not covered by this workpaper.  Residential tankless water heaters generally have rated inputs less than 200 MBtu/hr.  
4. Tankless water heaters are most useful in point-of-use applications, i.e., at the faucet and with no circulation loop.  They can actually increase gas consumption in applications without a storage tank but with a long circulation loop, due to the temperature loss in the circulation system, which causes the tankless water heater to run without water demand.  
5. The 2006 Instantaneous Water Heater Workpaper (EEA Report No. B-REP-05-599-17B), includes a more detailed technology description  .  
B. Market Applicability
1. This measure is applicable to single family residential domestic (or “service”) hot water applications with a water heater in, or attached to, each dwelling unit.  
2. This measure is a one-for-one replacement of a storage or tankless water heater with a tankless water heater.  
3. This workpaper does not cover water heaters or hot water boilers used for commercial domestic hot water, space conditioning, industrial (process) end-use, pool, or spa applications.  
C. Terms & Conditions
1. This measure is limited to single family residences with a central water heater in each dwelling unit.
2. The rebate applies to gas-for-gas equipment replacements on burnout or to new installations in existing buildings.  
3. Only instantaneous water heaters as defined by the California Energy Commission qualify, and they must:
a. Be used primarily for domestic hot water
b. Be installed at or near the point of use
c. Never be used to supply hot water to a circulation loop without an intermediary hot water storage tank
4. The manufacturer’s name and equipment model number must be provided.  
5. If necessary, customer must provide proof of unit efficiency (e.g., manufacturer’s equipment specification sheet).  
 
D. Delivery Method
1. The preferred delivery method is a downstream prescriptive rebate offered to the gas customer purchasing the new tankless water heater.  
2. However, a midstream point-of-sale rebate or an upstream manufacturer rebate strategy may also be implemented.  
E. Qualifying Efficiency
1. Test methods for measuring water heater efficiencies are referenced in the California Titles 20 and 24 standards.  
2. The minimum qualifying energy factor (EF) for small (<200 MBtu/hr) tankless water heaters replacing storage water heaters is 0.90 for Tier 2 (condensing) units.
3. Tier 2 hot water heaters are condensing and often require flue modifications to handle the condensate.  The installation also needs to have the ability to accommodate the condensate drain from the bottom of the unit. In both cases, the condensate may be somewhat acidic and the appropriate materials will have to be selected in these areas. These modifications increase installation costs and may be eligible for a higher rebate amount.
						

Ayad Al-Shaikh: Ayad Al-Shaikh:
Offering for Storage DHW, Boiler DHW, Boiler Space Heating		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Tankless Water Heater (Res) was a 2018 measure		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Heat pump water heaters heat water using a heat pump, allowing them to achieve much higher efficiency (energy factor), compared to electric-resistance water heaters. Similar to electric-resistance water heaters, most heat pump water heaters consists of a glass-lined steel tank with foam insulation. Heat pump waters water heaters are typically equipped with supplemental electric-resistance elements for periods of high demand. 						

Ayad Al-Shaikh: Ayad Al-Shaikh:
Offering for Small Storage; Tankless		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Catalog Description:  This workpaper for qualifying multifamily and lodging facilities in the PG&E gas service area covers the retrofit of a new “temperature modulation” or “temperature modulation and continuous monitoring” boiler controller in the central water heating system for minimizing the supply & return water temperatures and piping heat losses.  Some multifamily or lodging facilities may require more than one boiler controller.  The total gas savings and total rebate amounts are based on the number of multifamily dwelling units or lodging guest rooms controlled by the new boiler controller or controllers.  The “no control” base case is the existing water heating system without “temperature modulation” or “temperature modulation and continuous monitoring” boiler control.  The HA10 “temperature modulation” boiler controller measure saves about 2.0 therms/multifamily dwelling unit/yr.  The HA03 “temperature modulation with continuous monitoring” boiler controller measure saves about 6.0 therms/multifamily dwelling unit/yr.  The HA13 “temperature modulation” boiler controller measure saves about 1.2 therms/lodging guest room/yr.  The HA07 “temperature modulation with continuous monitoring” boiler controller measure saves about 3.7 therms/lodging guest room/yr.

Program Restrictions and Guidelines:  This workpaper for qualifying multifamily and lodging facilities in the PG&E gas service area covers the retrofit of a new “temperature modulation” or “temperature modulation and continuous monitoring” boiler controller in the central water heating system for minimizing the supply & return water temperatures and piping heat losses.  Some multifamily or lodging facilities may require more than one boiler controller.  The total gas savings and total rebate amount is based on the number of multifamily dwelling units or lodging guest rooms controlled by the new boiler controller or controllers.  The “no control” base case is the existing water heating system without “temperature modulation” or “temperature modulation and continuous monitoring” boiler control.
1.2 Product Technical Description
This workpaper for qualifying multifamily and lodging facilities in the PG&E gas service area covers the retrofit of a new “temperature modulation” or “temperature modulation and continuous monitoring” boiler controller in the central water heating system for minimizing the supply & return water temperatures and piping heat losses.  Some multifamily or lodging facilities may require more than one boiler controller.  The “Pro-Temp Controller” from PTControls.com is an example of a “temperature modulation” boiler controller.  The “EDC Controller” from SaveGas.com is an example of a “temperature modulation and 																																										ExAnte2016				ExAnte2013								

				1		Savings - Gas / Electic																																												6.7 therms/MBH				6.7 therms/MBH																				SDGE / PGE Wp similar -  uses USA study for avg capacity factor /size,  with estimated base eff and  installed eff based on vendor survey.

				2		MeasureAppType																																				ROB								ROB				ROB/ RET / NC																				Savings and cost do not reflect RET or NEW baseline 

				2		DeliveryType																																												MIDSTREAM 				PreRebDown								

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

				3		Incremental Cost																																																Incr - $5.20 / MBH

		x		4		EUL ID																																												WtrHt-Instant-Com				WtrHt-TankIns-Gas								

						Cost (Base and Measure) are different for PG&E and SDG&E but both reference the same study.  Confirm. Check.																																												PG&E separated it because DC can go to very high efficiencies.																								Talk with SCG to separate
Talk to Linda/PG&E about process heating.		SCG, PG&E

						Confirm that the delivery method for SDG&E is different from PG&E.

						SCG offers Direct Contact through the Process Boiler workpaper; This measures offers a lower Tier of >= 83% TE.  The higher Tier is slightly different 85%CE/83%TE (SCG) vs 90%TE (PG&E and SDG&E).																																												Savings for PGE/SCG based on USA capacity  factor and CEC efficiency vs. base eff. 																								(Ayad) Compare savings with Tiers.		PG&E / SCG, SDG&E



		6.12				Boiler, Multi-Family																																				Recommended Value								PG&E		SCE		SDG&E								SCG

						Implementation Data																																												No Workpaper

						Offerings																																												Overlap with 6.07												Overlap with 6.07?												Can remove AQMD standards and non-federal standards? 

				1		NormUnit																																				Cap-kBTUh										ERROR:#N/A		ERROR:#N/A								Cap-kBTUh

				1		BldgType																																				MFm								???		ERROR:#N/A		ERROR:#N/A								MFm

				1		BldgHVAC																																				Any										ERROR:#N/A		ERROR:#N/A								Any

				1		BldgLoc																																				CZ01-CZ16										ERROR:#N/A		ERROR:#N/A								CZ01,CZ02,CZ03,CZ04,CZ05,CZ06,CZ07,CZ08,CZ09,CZ10,CZ11,CZ12,CZ13,CZ14,CZ15,CZ16

				1		BldgVintage																																				Any										ERROR:#N/A		ERROR:#N/A								Any

				1		TechType																																				Boiler_Et										ERROR:#N/A		ERROR:#N/A								Boiler_Et

				1		Version - Energy Imp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields																																						

Ayad Al-Shaikh: Ayad Al-Shaikh:
Use value in back-up Excel sheet; but document if discrepancy seen.		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Storage and Tankless Offering
		

Ayad Al-Shaikh: Ayad Al-Shaikh:
The measure is a demand control recirculation pump for a multi-family central gas, electric, or heat pump water heater. The controls only activate the hot water circulation pump when temperature and flow sensors indicate the need for the pump to run in order to maintain delivered hot water temperature. This saves both pumping and water heating energy.

There are a total of 6 base cases for this measure, all of which assume there is a continuously operating (24/7) recirculation pump installed. The base cases are divided into two categories: low rise building’s pump and high rise building’s pump. Finally, the base cases are further defined based on whether the central water heater is gas, electric, or a heat pump. 

Here is a list of the 6 base cases:
• low rise building’s pump
 Continuously operating recirculation pump for a gas central water heater 
 Continuously operating recirculation pump for an electric central water heater 
 Continuously operating recirculation pump for a central heat pump water heater 
• high rise building’s pump
 Continuously operating recirculation pump for a gas central water heater 
 Continuously operating recirculation pump for an electric central water heater 
 Continuously operating recirculation pump for a central heat pump water heater 
																																				

Ayad Al-Shaikh: Ayad Al-Shaikh:
PG&E - ROB, 10 yrs; SCE - REA, 3.3 yrs
		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Through its Residential Retrofit Rebate Program, the Investor Owned Utilities (IOUs) of the State of California provides incentives to install additional controls on existing central domestic hot water (CDHW) systems that implements a temperature modulation protocol based off a real-time data stream or historical trending. Temperature modulation devices lower the temperature at times when hot water demand is expected to be low. A combined temperature modulation with monitoring control can automatically adjust control schedules based on measured hot water draw patterns.  This modulation of supply temperature will reduce the demand on the water heating equipment and result in natural gas savings by reducing the energy lost due to mass output and pipe losses. This measure also looks to through this incentive provide training to the installers and its own inspectors to ensure the variety of hot-water systems are individually addressed to ensure each system is brought to proper working condition prior to installation of the controller.

A. Background
Central domestic hot water (CDHW) systems are common in multifamily (MF) buildings because they allow the tenants to receive hot water with minimal delays after they turn on the tap.  The Multi Family Energy Efficiency Retrofit (MFEER) Program is a statewide program that targets property owners and managers of multifamily residential dwellings, homeowner’s associations and mobile home park associations. The program encourages property owners and managers to install qualifying energy efficiency products in common areas for residential apartments, mobile home parks and condominium complexes.

B. Baseline Condition and Associated Inefficiencies
The Baseline CDHW system continuously maintains a supply temperature of 135F. This is sufficient to meet the demand requirements at design conditions, but this temperature is excessive for every other time. 
a. With 135F water running through the recirculation loop, the heat loss through the piping is considered to be at a maximum. 
b. Additionally, every water unit output from the system will result in the maximum amount of energy lost (through mass removal). Therefore any appliances that use hot water will consume the maximum amount of hot water heating energy with the Baseline CDHW system.
																																						

Ayad Al-Shaikh: Ayad Al-Shaikh:
PG&E - Ar-.66
Sh-.8
Sh w/ res - .59		

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E - 10 yr (EUL)
PG&E - 10yr (EUL)
SCE - 3.3yr (1/3 EUL)
SCG - 6.67 (1/3 of faucet)		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Energy savings for this measure are calculated using NAIMA’s 3E Plus V4.0 .  The following table shows the input assumptions used in the simulation.  This is an industry accepted and free software available for calculated savings associated with a wide range of insulation applications.

There are multiple software inputs relating to system type, pipe material, insulation specifications, and operating schedule.  The first input step is to create an insulation material matching the insulation that will be installed under this measure, see attached manufacturer’s document.  To do this the three thermal conductivity points, see below, are used from the manufacturer’s literature and the assumed thickness.  These are inputted into the software to define the user created material’s properties.  The user must also enter maximum and minimum temperatures for the material.  From the attached literature, these are 180°F and -90°F respectively.  This program will be installing fixed ½” polyethylene insulation.  In order to simulate this measure, a zero emittance jacket material must be created as a jacket material must be selected as part of the simulation.
																																										

Ayad Al-Shaikh: Ayad Al-Shaikh:
ER
NC
RC
REA
RET
ROB
ROBNC
REF = Retrofit, first baseline only		

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E .7		

Ayad Al-Shaikh: Ayad Al-Shaikh:
A. Measure Description – Many commercial and industrial customers – particularly smaller, hard to reach businesses – configure piping systems with sub-optimal amounts of insulation. This measure addresses cost-effective energy efficiency opportunities in the pipe insulation area, and encompasses both fiberglass and heavier duty insulation systems such as Perlite and rigid phenolic insulation.  Pipe insulation applications in the industrial sector include brine, plating solutions, steam, condensate, hot water, chilled water, and refrigerant; in the commercial sector they include steam, hot water, chilled water, and refrigerant. See Appendix A for a more detailed description of this measure. 
B. Market Applicability
a. Although the payback is short, experience shows that many customers are not installing pipe insulation, perhaps due to a general lack of awareness of the potential energy savings from pipe insulation.  The incentives described in this measure are expected to stimulate adoption primarily due to increased awareness, although the incentives also reduce economic barriers.
b. Base Case Description – The base case for this measure is existing, uninsulated commercial or industrial pipe systems used to transport hot fluids.
																																												

Ayad Al-Shaikh: Ayad Al-Shaikh:
BldgDesInc
C&S
CustIncent
CustIncentDown
DirInstall
NonUpStrm
OnLineAudit
OnSiteAudit
PreReb
PreRebDI
PreRebDown
PreRebUp

		

Ayad Al-Shaikh: Ayad Al-Shaikh:
PG&E - ROB, 10 yrs; SCE - REA, 3.3 yrs
		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Some programs only DI
		

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E - RET		

Ayad Al-Shaikh: Ayad Al-Shaikh:
electric storage
																								

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E - New only		

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E - New		

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E uses 0.44; SCG has a weighted average of 0.49 but updates based upon response (postcard).		

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E uses 0.7 for Tier 2 offering.		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Storage only		

Ayad Al-Shaikh: Ayad Al-Shaikh:
uprev to 6, 5/11/17																																												

Ayad Al-Shaikh: Ayad Al-Shaikh:
SF, MF, Any		

Ayad Al-Shaikh: Ayad Al-Shaikh:
MF / SF - SCG
		

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E does not offer NC.		

Ayad Al-Shaikh: Ayad Al-Shaikh:
11 yrs - Storage Water Heater
20 yrs - High Eff Boiler																								

Ayad Al-Shaikh: Ayad Al-Shaikh:
does not account for Measure Appl or Delivery options.
		

Ayad Al-Shaikh: Ayad Al-Shaikh:
ROBNC option for SCG (large) or for all SDG&E		

Ayad Al-Shaikh: Ayad Al-Shaikh:
SCG wp, page 1, gives .7; later gives .55
																										

Ayad Al-Shaikh: Ayad Al-Shaikh:
SCE has only two offerings (Aerator 1.0 gpm; SH 1.5 gpm)
		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Only allowed in clinics, hospitals, nursing homes		

Ayad Al-Shaikh: Ayad Al-Shaikh:
SCG has more Downstream deliveries		

Ayad Al-Shaikh: Ayad Al-Shaikh:
11 yrs - Storage Water Heater (Str WtrHtr)
20 yrs - High Eff Boiler

SCG - 15 yr Storage (WtrHt-Com)		

Ayad Al-Shaikh: Ayad Al-Shaikh:
11 yrs - Storage Water Heater
20 yrs - High Eff Boiler		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Confirm is wp number is incorrect: SCGWP110812A																																

Ayad Al-Shaikh: Ayad Al-Shaikh:
inlet water temp varies		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Com and MF option with PG&E.
Other IOUs break MF to another wp.		

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E has a Financial Support / Down-Stream Incentive - Deemed program; downstream removed from PG&E program		

Ayad Al-Shaikh: Ayad Al-Shaikh:
11 yrs - Storage Water Heater
20 yrs - High Eff Boiler		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Only PG&E offers Com												

Ayad Al-Shaikh: Ayad Al-Shaikh:
Engineering calc, but multiple steps.
		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Uprev to 3, 5/11/17										

Ayad Al-Shaikh: Ayad Al-Shaikh:
Confirm if should be REA measure or full pump replacement.																		ExAnte2014,ExAnte2016

				1		Savings - Gas / Electic																																												Custom Model - 80 to 85 or 90 % 												$1.3 to 3.62 th/yr/MBH - check modeling												Small / large definition is below / above 200 MBH - is this T20 consistent?  Check PG&E model 

				2		MeasureAppType																																				ROBNC																				ROB										Check if ROBNC needed?

				2		DeliveryType																																				PreRebDown								???												PreRebDown Prefferred, Mid and Up OK 

				2		NTGR																																				Res-Default>2 Maybe Com default  - Blrs are larger. Conflicts with 6.07. Res implies individual units?  												

				3		Incremental Cost																																																								$3.5 to 4.07/MBH

				4		EUL ID																																				WtrHt-Instant-Com   																				WtrHt-Instant-Com										Check values

						Confirm savings between SCG engineering calculation methodology and PG&E eQUEST methodology for MF building types.
PG&E uses savings per unit (not kBTU/h)																																												PG&E would be interested in seeing this methodology																								(Ayad) Send workpaper to PG&E to get feedback.		PG&E

						Good product population data included to help justify baseline and Measure case efficiencies. Is this information still accurate.																																																																				Chan - ESPI comment recommend using ISP study.
Recommended as a general direction.
All offered as ROB type / code as baseline.
CS wants to use higher of code or ISP.
(Similar to LED disposition for lighting - determine "correct" baseline. SCE is the lead; will coordinate now.  Not sure what is expected for this. Ideally, WG#2 to determine how ISP should be done.)




		6.13				Central Storage Water Heater, MF																																				Recommended Value								PG&E		SCE		SDG&E								SCG												PG&E - Working on new version

						Implementation Data

						Offerings

				1		NormUnit																																				Cap-kBTUh								Each,Household		ERROR:#N/A		ERROR:#N/A								Cap-kBTUh

				1		BldgType																																				MFm								MFm		ERROR:#N/A		ERROR:#N/A								MFm

				1		BldgHVAC																																				Any								rWtd		ERROR:#N/A		ERROR:#N/A								Any

				1		BldgLoc																																				CZ01-CZ16
								CZ01,CZ02,CZ03,CZ04,CZ05,CZ11,CZ12,CZ13,CZ16		ERROR:#N/A		ERROR:#N/A								CZ01,CZ02,CZ03,CZ04,CZ05,CZ06,CZ07,CZ08,CZ09,CZ10,CZ11,CZ12,CZ13,CZ14,CZ15,CZ16

				1		BldgVintage																																				ANY? 								Any		ERROR:#N/A		ERROR:#N/A								Ex

				1		TechType																																				Stor_Et								Stor_EF		ERROR:#N/A		ERROR:#N/A								Stor_Et										Tai to check		NEED AIR QUALITY REGS OR JUST REQ. COMPLIANCE?

				1		Version - Energy Imp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields																																												

Ayad Al-Shaikh: Ayad Al-Shaikh:
PG&E offers NC		

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E uses .85																												

Ayad Al-Shaikh: Ayad Al-Shaikh:
Description of Typical Scenario
Laminar Flow Restrictor for Health Care Facilities (0.5 GPM flow rate)
Laminar Flow Restrictor for Health Care Facilities (1.0 GPM flow rate)
Laminar Flow Restrictor for Health Care Facilities (1.5 GPM flow rate)
Laminar Flow Restrictor for Health Care Facilities (2.2 GPM flow rate)
2.7 GPM flow rate faucet with no flow restriction present
2.2 GPM flow rate or lower depending on type of faucet (Refer to Figure 4)

		

Ayad Al-Shaikh: Ayad Al-Shaikh:
DEER for Storage tank; Engineering Calc for tankless		

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E offers Upstream
		

Ayad Al-Shaikh: Ayad Al-Shaikh:
SCG has NTG of 0.49 (NTG ID)												

Ayad Al-Shaikh: Ayad Al-Shaikh:
DEER interpolation		

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E uses RET		

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E has REA but EUL of 11 yrs.																

Ayad Al-Shaikh: Ayad Al-Shaikh:
separate for MF/SF for SCG
		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Multistep calculation or program data.
						

Ayad Al-Shaikh: Ayad Al-Shaikh:
PG&E offers Com
Others IOUs offer SF/MF/DM
		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Lodging and MF		

Ayad Al-Shaikh: Ayad Al-Shaikh:
MF		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields																																																										

Ayad Al-Shaikh: Ayad Al-Shaikh:
SDG&E provides savings for all 16 climate zones.										

Ayad Al-Shaikh: Ayad Al-Shaikh:
PhtPin001    Industrial Fitting Insulation Hot Water <1” Pipe, 1” Insulation Layer, Indoor
PhtPin002    Industrial Fitting Insulation Hot Water <1” Pipe, 2” Insulation Layer, Indoor
PhtPin003    Industrial Fitting Insulation Hot Water >=1” Pipe, 1” Insulation Layer, Indoor
PhtPin004    Industrial Fitting Insulation Hot Water >=1” Pipe, 2” Insulation Layer, Indoor
PhtPin005    Industrial Fitting Insulation Steam, <15 psig <1" Pipe, 1" Insulation Layer, Indoor
PhtPin006    Industrial Fitting Insulation Steam, <15 psig <1" Pipe, 2" Insulation Layer, Indoor
PhtPin007    Industrial Fitting Insulation Steam, <15 psig >=1" Pipe, 1" Insulation Layer, Indoor
PhtPin008    Industrial Fitting Insulation Steam, <15 psig >=1" Pipe, 2" Insulation Layer, Indoor
		Latest DEER 								ExAnte2014												ExAnte2014,ExAnte2016

				1		Savings - Gas / Electic																																				AJL - Suggest 2 tiers: 82% and 90%

				2		MeasureAppType																																				ROB		NC?? 						ROB												ROB										Check on ROBNC-Chan/Ed

				2		DeliveryType																																				DirInstall,
PreRebDown								DirInstall,
PreRebDown												PreRebDown Preferred - Mid and Upstrm possible										H720 to be sunset.
H719 DI and Downstream Not DI? NOT EW?
H150 Downstream.
DI for Gov Partnership		Check - these codes are for PGE only. ONLY H150 requires storage and is most applicable . H720 and H244 have space heating so remove from SHW? Can H719 and H247 go to Res HW STG Msrs? Check tiers.

				2		NTGR																																				Res-Default>2				Com ?? Bigger appl. 				Res-Default>2												Res-Default>2

				3		Incremental Cost																																				Costs for reference only, still cap at 50% of actual? 																				$2.56 to $8.81 / MBH

		x		4		EUL ID																																				WtrHtr-Com??								WtrHt-Instant-Res,
WtrHt-Res-Gas												WtrHt-Com										Confirm with

						PGECODHW114 has mix of offerings that include storage water heaters, domestic water boiler and space heating boilers for MF use.  Discuss if MF use needs to be separated for water heating.																																												This workpaper is being updated; Space heating measure is being removed.																								Note: new code that TE >=90% should be confirmed.		SCG

						Check the NTG that is used for SCG and confirm that it should be 0.55.																																												SCG calcs savings  - 16 CZ - per dwelling unit based on RASS and per unit for 2 diff. sizes																								Why is NTG so low?		SCG

						Confirm the appropriate EUL ID for storage water heater.  PG&E uses Str-WtrHtr (11 yrs - res); SCG uses WtrHt-Com (15 yrs - com).  AJL - 15 yrs seems right for larger commercial applications, but conflicts with warranty 																																												Chan - StrWtrHtr is for Residential; WtrHt-Com is for Commercial.
Tai - discussed EUL ID issue; he will check and confirm.  Noted that MFM is typically Residential, but it makes sense that EUL should be tied to the eqiupment (80 gal = commercial size).																								Note that this is a commercial piece of equipment (>80gal); how can the EUL be better documented. (AJL - AO Smith has only 3 - 5 yr tank warranty on commercial products - 15 yrs overstated?)		SCG, PG&E

						Comparing only the Storage offerings, SCG uses two Tiers (TE>83% and >90%) while PG&E uses one Tier (TE>82%) for a >80gal tank. Would be good to include HE options.																																												Chan - Value in second tiers comes because there is a signifcant cost increase to go to "condensing"; makes sense if 2-4% better; helps make the decision to install more efficient equipment.																								Two tiers will be available.
(Ayad) check implementation data.



		6.14				Storage Water Heater, Residential																																				Recommended Value								PG&E		SCE		SDG&E								SCG

						Implementation Data																																												PGECODHW104Vr5				SDGEWH0023r0

						Offerings

				1		NormUnit																																				Each		per MBH?		per gal?				Each,Cap-kBTUh		ERROR:#N/A		?????????								ERROR:#N/A

				1		BldgType																																				Res (incl MFm?) 								Com,DMo,MFm,SFm,Res		ERROR:#N/A		SF, MF, Dbl Wide Mobile home 								ERROR:#N/A

				1		BldgHVAC																																				All								cWtd,rWtd		ERROR:#N/A										ERROR:#N/A

				1		BldgLoc																																				All								Any,IOU		ERROR:#N/A										ERROR:#N/A

				1		BldgVintage																																				Ex, New								Any,Ex,New		ERROR:#N/A										ERROR:#N/A

				1		TechType																																				Stor_EF								Stor_EF		ERROR:#N/A		??								ERROR:#N/A

				1		Version - Energy Imp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields																																				DEER 2014? 								DEER2014				DEER 2011? 								

				1		Savings - Gas / Electric																																												~ 44 therms/yr for gas storage - min.  85% EF for condensing and ~53 - 80 th./yr  (based on 95% EF?)				About 110 kWh/yr and ~30 th/yr 																				Align with Commercial condensing htrs in 6.09 and Tankless Htrs in 6.15 - Check T20 savings formulae for EFs for gov't entities  -  SHOULD BREAK UP THIS MEASURE?   

Cond tankless use 0.61 EF for base and 0.93 EF for measure efficiency

				2		MeasureAppType																																				ROB / NC also								ROB / NC also				ROB																				Could ER apply for condensing  tankless htrs? 

				2		DeliveryType																																				PreRbtDown 								Any, PreRebDown				PreRbtDown 								

				2		NTGR																																				Res-Default>2								Com-Default>2yrs, Res-Default>2												

				3		Incremental Cost																																																Provided in Spreadsheet 

				4		EUL ID																																				Wtr-Ht-Res-Gas								WtrHt-Com,
WtrHt-Instant-Com,
WtrHt-Instant-Res,
WtrHt-Res-Gas				???																				SDGE workpaper v0 - approved? Calcs show 11 yr gas EUL, Wp has 10 yrs. 

						PGECODHW104 has a mix of offerings for tankless and storage. Storage is for gas not electric measures. Move Tankless to 6.15. 																																												Chan - DEER provides many residential choices.  ExAnte Team provided a calculator a couple of years ago; they believed that it was important to claim saivngs with this permutation (for accuracy).  However, customers do not see the difference in their rebate.
PG&E - groups savings, but based upon a "weighted" average. This weighting was done by looking at historical adoption rates over years.																								PG&E - get historical adoption rate analysis.
SCG - get ExAnte Team calculator.

						Include 55 gallon option; grouping should be "< 55 gal" to exclude 60 gal and inlcude 55 gal.																																												PG&E - planned for workpaper.																								PG&E - planned for workpaper. AJL - need more coordination between T20 tiers and measures



		6.15				Tankless, Residential																																				Recommended Value								PG&E		SCE		SDG&E								SCG

						Implementation Data

						Offerings

				1		NormUnit																																				Cap-MBH								Cap-kBTUh		ERROR:#N/A		ERROR:#N/A								Each

				1		BldgType																																				SF - MFm (small only) Maybe call out size in title? 								WP 122 - All res and com ; Wp -104 ALL COM & MF RES  _ SUn,Asm,ECC,EPr,ERC,ESe,EUn,Gro,Hsp,Htl,MBT,MFm,MLI,Mtl,Nrs,OfL,OfS,OTR,RFF,RSD,Rt3,RtL,RtS,SCn,WRf		ERROR:#N/A		ERROR:#N/A								MFm,SFm												PGE WP104 - Port to 6.08 for PGE and MF for SCG also to 6.08

				1		BldgHVAC																																				All								cWtd,rWtd		ERROR:#N/A		ERROR:#N/A								Any,rWtd

				1		BldgLoc																																				CZ01-CZ16								CZ01,CZ02,CZ03,CZ04,CZ05,CZ11,CZ12,CZ13,CZ16,IOU		ERROR:#N/A		ERROR:#N/A								Any,CZ01,CZ02,CZ03,CZ04,CZ05,CZ06,CZ07,CZ08,CZ09,CZ10,CZ11,CZ12,CZ13,CZ14,CZ15,CZ16,IOU

				1		BldgVintage																																				Ex NEW 								Any,Ex		ERROR:#N/A		ERROR:#N/A								Ex

				1		TechType																																				Inst_EF								Instant_Et		ERROR:#N/A		ERROR:#N/A								Stor_EF,Instant_EF

				1		Version - Energy Imp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields																																				Ex Ante 2016								DEER2014												ExAnte2015,ExAnte2016,ExAnte2014,ExAnte2013

				1		Savings - Gas / Electric																																												51 th/yr MFm, DMo - 84 th/yr SF												24 - 46 therms/yr (replaced storage htr only).												SCG WP 120919A r3 base efficiencies need to be adjusted - Table 9 is for storage htr baseline - or remove > 55 gals - PGE calcs based on ASHRAE - includes calcs for SF, MF, Dmo.

				2		MeasureAppType																																				ROB, NC, ER???								WP104 - ROB, NC: WP122 - ROB only												ROB and NEW in ex. Bldgs.												WP122 fpr PGE is more applicable - how to handle MFm ??? 

				2		DeliveryType																																				PreRebDown								WP 104 - PreRebUP;  WP122 PreRebDown, PreRebUp - DOWN-  ONLY DOWNSTREAM 												PreRebDown PREFERRED, PreRebUp & MID POSSIBLE 

		x		2		NTGR																																				Res-Default>2yrs								Com-Default>2yrs, Res-Default>2												Res-Default>2

				3		Incremental Cost

		x		4		EUL ID																																				WtrHt-Instant-Res								WtrHt-Instant-Com, 
WtrHt-Instant-Res												WtrHt-Instant-Res, WtrHt-SmlInst

						This offering from SCG seems to overlap with the one from WPSCGREWH120919A; verify that both measures are active or how they are differentiated.

WPSCGREWH120919A R3 IS MOST CURRENT & INCL. T20 REGS EFF. 4/16/15																																												PG&E has never offered this in the program because of the cost of the measure, which would impact TRC.
(Chan) - note that installation issues may be solved now.  Potentially worth reconsidering.
(Chan) - note that Title 20 requires piping for instantaneous, but does not require instantaneous. Ensure that installing efficient unit, not just any.  Upsell from cheap tankless options.																								What information is needed to support this measure start-up.

FOR SCG and PGE - ALTERNATE BASELINE AND ELIGIBILITY COULD BE LOW EFFIC TANKLESS TO HIGH EFFIC TANKLESS - THIS CAN BE OFFERED FOR NC ALSO

ADD TIERS FOR <55 GAL AND >55 GAL WITH DIFF BASELINE EFF PER T20 		PG&E

						The SCG offering for this Tier II efficiency seems to have a qualifying efficiency of 90% EF, but 6.10 uses a higher efficinecy of 92% EF. 

Newer SCG  WP has 92%, but 90% is probably okay too.  Probably means 6.8 - comm tankless- we should standardize																																												(Chan) - note that difference between EF and TE not important for tankless since the difference is standby losses (which are zero for tankless wh's).

						2016 Water heater disposition included.

						Verify that PGECODHW122 and WPSCGREWH120919A are comparable; It seems like the same residential Measure. However, unit of measure (kBTU/hr vs each) and offerings are significantly different. (AJL TO ADD ALL WORKPAPERS AND CHECK).																																																																				SCG Storage efficiencies not updated for baseline per CEC?  

						SCG breaks out SF and MF building types separately.																																																																				PG&E only offers to MF; will this be expanded?		PG&E

						The high efficiency case for Small (<200MBTU/h) tankless water heaters has different efficiency thresholds for PG&E (90% TE) and SCG (92% EF).																																																																				Maybe drive to the higher efficiency for the future, or lower efficienccy for getting more inits installed? 

						Confirm that this is a residential measure only so that it can be consolidated with 6.10 or 6.11.																																												PGECODHW104 will remove code HA59; This will make it a storage only workpaper. AJL - Then only need to consider PGECODHW122																								Talk with PG&E.  Can we eliminate air quality reqts and non-fed regulated standards? 

						This measure includes both Storage and Tankless offerings for PG&E.  Pieces may need to be consolidated with multiple other measures.																																																																				Talk with PG&E.

						Confirm that there are old measure codes in the cost section of the PG&E workpaper.																																																																				Talk with PG&E.



		6.16				Heat Pump Water Heater																																				Recommended Value								PG&E		SCE		SDG&E								SCG

						Implementation Data

						Offerings																																																																		Based upon 4867 - consistent.
Offerings - <55gal (30, 40, 50gal); 60, 75gal (larger)

				1		NormUnit																																				Each		By Diff Size? 		By Diff bldge type (PGE)?				Each		Each		Each								ERROR:#N/A

				1		BldgType																																				DMo,MFm,SFm								Com,MFm,SFm		DMo,MFm,SFm		DMo,MFm,SFm								ERROR:#N/A										Ayad to check on Com; Andy D.

				1		BldgHVAC																																				Any								cWtd,rWtd		Any		Any								ERROR:#N/A

				1		BldgLoc																																				CZ01-CZ16								Any,CZ01,CZ02,CZ03,CZ04,CZ05,CZ11,CZ12,CZ13,CZ16		CZ06,CZ08,CZ09,CZ10,CZ13,CZ14,CZ15,CZ16		CZ06,CZ07,CZ08,CZ10,CZ14,CZ15								ERROR:#N/A

				1		BldgVintage																																				Ex		NC??						Ex		Any		Ex								ERROR:#N/A

				1		TechType																																				HP_EF								Stor_EF		HP_EF		Stor_EF								ERROR:#N/A

				1		Version - Energy Imp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields																																				ExAnte 1 2014 - 2016 (Gas/El)								DEER2011		ExAnte2016		ExAnte2014								

				1		Savings - Gas / Electic																																												Custom Calcs		Uses READI Tool		325kWh/yr/unit																				SDGE - Examples calcs based on 2008 Miser tool and extrap. factors.

				2		MeasureAppType																																				ROBNC								ROB - no NC stipulated		ROBNC ONLY ROB		ROB								

				2		DeliveryType																																				PreRebDown Direct Install for future offerings  (esp. MF) 								PreRebDown, but DI 3P exists		PreRebDown		PreRebDown, PreRebUp																		Tai to check on Any. Check with Ed on upstream.

		x		2		NTGR																																				Res-Default>2								Com-Default>2yrs, Res-Default>2		Res-Default>2		All-Default<=2yrs								

				3		Incremental Cost																																												$1,267		~$1,495		$1,259

				4		EUL ID																																				WtrHt-HtPmp								WtrHt-HtPmp		WtrHt-HtPmp		WtrHt-HtPmp								

						PG&E seems to be the only IOU offering this measure to Commercial customers. Confirm.																																																																						SCE

						Should this be an ROBNC measure for all?

						PGE lets res sized units for com in program - should all? Excl comm sized units - why?



		6.17				Commercial Boiler Water Heating Control System																																				Recommended Value								PG&E		SCE		SDG&E								SCG

						Implementation Data																																												PGECODHW155 r2

						Offerings

				1		NormUnit																																				Per Unit 								Each/ per unit? 		ERROR:#N/A		ERROR:#N/A								ERROR:#N/A

				1		BldgType																																				MFm,Htl								MFm,Htl		ERROR:#N/A		ERROR:#N/A								ERROR:#N/A

				1		BldgHVAC																																				rWtd,cWtd								rWtd,cWtd		ERROR:#N/A		ERROR:#N/A								ERROR:#N/A

				1		BldgLoc																																				Any								Any		ERROR:#N/A		ERROR:#N/A								ERROR:#N/A

				1		BldgVintage																																				Ex								Ex		ERROR:#N/A		ERROR:#N/A								ERROR:#N/A

				1		TechType																																				Boiler_Et								Boiler_Et		ERROR:#N/A		ERROR:#N/A								ERROR:#N/A

				1		Version - Energy Imp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields																																				ExAnte2014								ExAnte2014												

				1		Savings - Gas / Electic																																				1.2 to 6.0 therms/yr/unit								1.2 to 6.0 therms/yr/unit																								Based on RASS  and CEUS - Percent saved (5 F temp reduction may be undrstating savings)

				2		MeasureAppType																																				REA								REA (WP States ROB) 																								REA might be correct - check if controller is retrofit

				2		DeliveryType																																				PreRebDown								PreRebDown												

				2		NTGR																																				Com-Default>2yrs, Res-Default>2								Com-Default>2yrs, Res-Default>2																								Assume interaction with high eff msrs are contained in calcs - check?

				3		Incremental Cost																																				Unit cost 								$28.55 - $40.55/unit (=GMC)																								Interacts with demand based controller 

				4		EUL ID																																				SHW-EMS								SHW-EMS																								10 years (15 yrs or 11 yrs also possible). 

						 IOUs classify the measure as an REA, which would impact the EUL of the measure.																																												PG&E is not currently offering this measure.																								Talk with PG&E and SCG		PG&E

						The workpaper text refers to this as an ROB measure.



		6.18				Demand Control for Centralized Water Heater Recirculation Pump																																				Recommended Value								PG&E		SCE		SDG&E								SCG

						Implementation Data																																												PGECODHW166R1v2		SCE13WP002r1		SDGENRWH1201v0								SDGEODE091116r5

						Offerings

				1		NormUnit																																				Household/ per unit 								Household/ per unit 		Per unit		Per Pump 								Per unit												claim savings based upon the entire MF unit.

				1		BldgType																																				MFm								MFm		MFm		MFm								MFm

				1		BldgHVAC																																				rWtd								rWtd												Any,rWtd

				1		BldgLoc																																				Any								CZ01,CZ02,CZ03,CZ04,CZ05,CZ06,CZ11,CZ12,CZ13,CZ16 - ???		CZ 6-10, 13,14 										CZ 6-10, 13,14 

				1		BldgVintage																																				Ex								Ex				Ex 								Ex

				1		TechType																																				TempReset,Timer								FlowTempCtrl												TempReset,Timer

				1		Version - Energy Imp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields																																				ExAnte2017 
WP disposition ??								ExAnte2016				ExAnte2013								ExAnte2017,ExAnte2014 ???SCE WP 

				1		Savings - Gas / Electric																																												28 kWh/23 therms/iunit		28 kWh/23 therms/iunit		1093/1745 therms (<or > 250 gal storage)								28 kWh/23 therms/iunit

				2		MeasureAppType																																				REA 								RET (not RET - REA) 		REA (RET in IMC calcs)		REA								REA (RET in IMC calcs)

				2		DeliveryType																																				DI and Down Incentive 								DI and Down Incentive 		DI and Down Incentive 		DI								DirInstall,PreRebDown

				2		NTGR																																				Res-Default>2								Res-Default>2		Res-Default>2		0.85 on older 2012 DEER tables								Res-Default>2

				3		Incremental Cost																																												~$800/$1200		~$800/$1200		$2900 IMC = GMC								~$800/$1200

				4		EUL ID																																				WtrHt-Timeclock								WtrHt-Timeclock		WtrHt-Timeclock		15 yrs - same? 								Wtr-Ht-Timeclock, WtrHt-Timeclock

						SDG&E classifies this as an RET measure.  Confirm that this is because the entire pump is replaced with the controller.
Other IOUs classify the measure as an REA, which would impact the EUL of the measure.																																												PGE relies on SCE approved WP. Msr operation at 2 hr/day may be understated.  Confirm no CZ effects (therms diff is shown in summary table only).																								Talk with SDG&E		SDG&E

						SDG&E uses a lower GSIA based upon local experience.																																												SDGE - Max of 2 hrs/day. 																								PGE/SCE WP uses only 44 unit low rise (<3 fl) and 88 unit High rise  bldg prototype

						SDG&E uses study data to support its savings claims, but then allows fewer offerings.  The calculation methodology from SCE should be compared.																																												This is newer tech than temp reset and will interact with therm losses in baseline operation if temp reset is also installed. 																								Compare savings methodology.		SCG, SDG&E

																																																																										Assume interaction with high eff msrs are contained in calcs - check?

		6.19				Multifamily DHW RCx, Training, and Boiler Reset Controller																																				Recommended Value								PG&E		SCE		SDG&E								SCG

						Implementation Data																																																WPSDGERECS0001 r1								SCEWP100315Ar1

						Offerings

				1		NormUnit																																				Per Unit								ERROR:#N/A		ERROR:#N/A		Household								Per Unit

				1		BldgType																																				MFm								ERROR:#N/A		ERROR:#N/A		MFm (Residential MF) 								MFm

				1		BldgHVAC																																				Any								ERROR:#N/A		ERROR:#N/A		Any								Any

				1		BldgLoc																																				CZ01-16								ERROR:#N/A		ERROR:#N/A		CZ06,CZ07,CZ08,CZ10,CZ14,CZ15 ???

				1		BldgVintage																																				Ex								ERROR:#N/A		ERROR:#N/A		Ex								Ex

				1		TechType																																				TempReset								ERROR:#N/A		ERROR:#N/A		TempReset

				1		Version - Energy Imp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields																																				ExAnte2014												ExAnte2014								Equest and DEER 

				1		Savings - Gas / Electic																																																18.5 therms/unit								18.5 therms/unit

				2		MeasureAppType																																				REA												RET - (Not RET) REA								REA

				2		DeliveryType																																				PreRebDown (preferred)												PreRebDown								PreRebDown (preferred)

				2		NTGR																																				Deer 2015 (0.55)												Res-Default>2								Deer 2015 (0.55)

				3		Incremental Cost																																				($1400, $40/unit) =GMC												($1400, $40/unit) =GMC								($1400, $40/unit) =GMC

				4		EUL ID																																				??												WtrHt-HtPmp								DEER 2014 - 10 yrs

						 IOUs classify the measure as an REA, which would impact the EUL of the measure.																																												SCG does not have training or RCX component 																								Assume interaction with high eff msrs are contained in calcs - check?

																																																		SDGE specifies Load Shape type 19-RES_AllResidential-WAT_HEAT 																								Interacts with demand based controller 



		6.20				MF Central Recirc System Pipewrap																																				Recommended Value								PG&E		SCE		SDG&E								SCG

						Implementation Data																																																								SCGWP081020A R2

						Offerings

				1		NormUnit																																				per foot (lf)												per foot (lf)

				1		BldgType																																				MFm/SF												MFm								MFm

				1		BldgHVAC																																				Any 												Any 

				1		BldgLoc																																				SDGE CZs 												SDGE CZs 

				1		BldgVintage																																				Ex												Ex

				1		TechType																																				?												?

				1		Version - Energy Imp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Hot water heater 30 gallon storage, EF  0.72
Hot water heater 40 gallon storage, EF 0.65
Hot water heater 40 gallon storage, EF 0.82
Hot water heater 50 gallon storage, EF 0.82
Hot water heater 60 gallon storage, EF 0.78
Hot water heater 60 gallon storage, EF 0.80
Hot water heater 60 gallon storage, EF 0.82
Hot water heater 75 gallon storage, EF 0.78
Hot water heater 75 gallon storage, EF 0.80
Hot water heater 75 gallon storage, EF 0.82
Hot water heater instantaneous, EF 0.82,  replacing 75 gallon HWH
Hot water heater instantaneous, EF 0.92,  replacing 75 gallon HWH
Hot water heater instantaneous, EF 0.82,  replacing 40 gallon HWH
Hot water heater instantaneous, EF 0.92,  replacing 40 gallon HWH
Hot water heater instantaneous, EF 0.82
Hot water heater instantaneous, EF 0.92
																																				Custom 												Custom 

				1		Savings - Gas / Electic																																				53,990 Btu/lf/yr 												53,990 Btu/lf/yr 								2.70 th/5 lf

				2		MeasureAppType																																				RET												RET / REA?? 								RET

				2		DeliveryType																																				DI/PreRebDown												DI ? 								DI

				2		NTGR

				3		Incremental Cost																																				$0.9786/lf												$0.9786/lf								$4.93/5ft

				4		EUL ID																																				11yrs (DEER)												11yrs (DEER)								11

						This measure does not have any variation by climate zone.																																																																				(Ayad) Review implementation data

						This measure includes a cost per 5-feet in addition to a cost/foot.  Confirm the value of this. (AJL - Yes).																																																																				Check certainty of savings and applicability to other regions.

																																																																										Poly Iins (1/2") Must be installed on 1" bare pipe . Can expand?

		6.21				Hot Water Line Insulation Electric/Gas																																				Recommended Value								PG&E		SCE		SDG&E								SCG

						Implementation Data																																												PGECOHVC104r7				WPSDGENRWH1202 r2  Electric WPSDGENRWH1200r0.1								WPSCGWP110812Ar4

						Offerings

				1		NormUnit																																				Len-ft								Len-ft		ERROR:#N/A		Len-ft								Len-ft,Each Fitting

				1		BldgType																																				Non-Res								NON-RES  -------   SUn,Asm,ECC,EPr,ERC,ESe,EUn,Gro,Hsp,Htl,MBT,MLI,Mtl,OfL,OfS,RFF,RSD,Rt3,RtL,RtSSCn,WRf		ERROR:#N/A		Com (need to remove MF? Conflict with 6.20? ) Industrial, Agric not mentioned								Com, Industrial, Agric not mentioned										AJL - Res not included but resDHW ins saves near the water heater outlet. Include?

				1		BldgHVAC																																				cUnc								cUnc		ERROR:#N/A		Any								Any

				1		BldgLoc																																				Any								Any		ERROR:#N/A		CZ06,CZ07,CZ08,CZ10,CZ14,CZ15,Any								IOU

				1		BldgVintage																																				Ex								 Ex - no NC 		ERROR:#N/A		Ex								Ex

				1		TechType																																				PipeIns								PipeIns		ERROR:#N/A		PipeIns								PipeIns

				1		Version - Energy Imp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields																																				Ex Ante 2016								ExAnte2016				ExAnte2013,ExAnte2014								ExAnte2014,ExAnte2013

				1		Savings - Gas / Electic																																												~4 - 24therms/yr/LF ???

				2		MeasureAppType																																				REA, BRO								REA				REA (not RET) 								REA (Not RET)

				2		DeliveryType																																				DirInstall, PreRebDown 								PreRebDown				DirInstall, PreRebDown (not DI)								PreRebDown (Not PreRebDI)

		x		2		NTGR																																												NonRes-sAll-mPipeIns-deemed				Com-Default>2yrs								0.49 (NTG ID: NonRes-sAll-mPipeIns-2014IE)


Com-Default>2yrs, 
Ind-Default>2yrs
0.49 (NTG ID: NonRes-sAll-mPipeIns-2014IE)



				3		Incremental Cost																																												$22.75/lf				$5.22/LF								$5.22/LF

				4		EUL ID																																				WtrHt-PipeIns-Elec,WtrHt-PipeIns-Gas (11 yrs) 								WtrHt-PipeIns-Gas				WtrHt-PipeIns-Elec,WtrHt-PipeIns-Gas (11 yrs) 								WtrHt-PipeIns-Gas (3.67) 

						SCG workpaper updated to included "Itron: 2014 Nonresidential Downstream Deemed ESPI Pipe Insulation Impact Evaluation Report".  Need to research these impacts. Otherwise, similar to SDGE gas WP. 																																												PGE WP refers to 2014 SCG Wp for calcs with 65% reduction recommended by CPUC - SCG calcs are newer. (Gas only).																								Thoughts on impacts of the disposition.		SCG

						SDG&E includes savings by climate zone.  ALSO, can be damaged insulation. Is this a BRO measures also?																																												PGE - On bare pipe only.  11 yr EUL. Specify 1" ins.on >=1/2" to 4" pipe.																				SCG - 1-2 " on 1/2 - 3" pipe				If DI  should be close to 100% GSIA I think. 		SDG&E

						SDG&E includes many offerings for fittings/piping and large/small com/industrial and various pressure for steam. Hours of use are high - need to stipulate recirc system? 11 yr EUL. Specify 1"" ins.on 1/2" to 4 " pipe.																																												SDGE electric is DI - savings methodogy a percent only of estimated base by bldg type. 																								Thoughts on options.
(Ayad) review implementation data.		SDG&E



		ERROR:#N/A









		6.22				Tank Insulation																																				Recommended Value								PG&E		SCE		SDG&E								SCG

						Implementation Data																																												PGECOPRO103 R5				WPSDGENRWH0014 R0								WPSCGWP105101A Rev2

						Offerings

				1		NormUnit																																				SqFt								SqFt		ERROR:#N/A		SqFt								SqFt

				1		BldgType																																				Com, Industrial 								Com, Industrial 		Com, Industrial 		Com, Industrial 								Com, Industrial 

				1		BldgHVAC																																				Any										ERROR:#N/A

				1		BldgLoc																																				Any								Indoor 		ERROR:#N/A		IOU								Any/Indoor

				1		BldgVintage																																				Ex								 Ex - no NC 		ERROR:#N/A		Ex								Ex

				1		TechType																																														ERROR:#N/A										TankIns								Guessed

				1		Version - Energy Imp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields																																																								ExAnte2013

				1		Savings - Gas / Electic

				2		MeasureAppType																																				REA								REA				ROB								REA

				2		DeliveryType																																				PreReb																				PreReb

		x		2		NTGR																																				
Ind-Default>2yrs												
Ind-Default>2yrs								
Ind-Default>2yrs

				3		Incremental Cost																																																																Not in DEER 

				4		EUL ID

																																																																										Bare tanks on tanks not requiring insul per T24		SCG

																																																																												SDG&E

																																																																										Thoughts on options.
(Ayad) review implementation data.		SDG&E



		6.23				Faucet Aerators for Lavatory Sinks in Commercial Buildings 																																				Recommended Value								PG&E		SCE		SDG&E								SCG

						Implementation Data																																																								WPSCGNRWH160222A rev 0

						Offerings																																				0.5/1.5 gpm / lavatories

				1		NormUnit																																				Each																				Each,Fixture

				1		BldgType																																				Com - no Healthcare																				Com - no Healthcare

				1		BldgHVAC																																				Any																				Ex,cWtd

				1		BldgLoc																																				CZ01-16																				CZ01,CZ02,CZ03,CZ04,CZ05,CZ06,CZ07,CZ08,CZ09,CZ10,CZ11,CZ12,CZ13,CZ14,CZ15,CZ16,IOU

				1		BldgVintage																																				Ex																				Any

				1		TechType																																				FlowRestrict																				FlowRestrict

				1		Version - Energy Imp

Ayad Al-Shaikh: Ayad Al-Shaikh:
Evaluated first to limit the choices on other EnergyImpact fields																																				2017 Ex Ante																				ExAnte2016

				1		Savings - Gas / Electic																																				Gas																				Gas 

				2		MeasureAppType																																				REA																				REA

				2		DeliveryType																																				DI																				DI 

				2		NTGR																																				All-Default<=2yrs																				All-Default<=2yrs										Need a mechanism to update NTG-ID after two years.

				3		Incremental Cost																																				$7.17																				$4.28 materials, $2.89 labor

				4		EUL ID																																				WtrHt-WH-Aertr																				WtrHt-WH-Aertr

						Savings vary with CZ due to changes in inlet water temperature.  Efficiency  is 76% - other commercial LFR flow measures 6.05 is 77%. CPUC indicates efficiency is 77% (residential).  Mixed water temp at 97.9 F (measured).																																																																RUL = 6.67 yrs  = 1/3 of faucet EUL = RUL of faucet.

																																																																										Uses 1.67 gpm base - code is 2.2 gpm - OK ?





WP mapping to eTRM#

						Workpaper		Rev.		eTRM#		Tech Grp #		eTRM name		Action Item for		To 		Date		Issue / Request 		Importance (H / M / L)		Notes (Advantages, Drawbacks, etc.)		Workpaper - Added, Removed, or Modified		Affects on Permutations 		Result as of 10/11/17

						PGECODHW125		5		6.01		6		Faucet Aerator and Low Flow Showerhead		PG&E 		Gia Huang 		10/9/17		Any problem separating aerators and LF showerheads from 1 WP to 2 WPs similar to SCG and SDG&E		H		Keeps different technologies separate. More accurate tracking. No mixing of baseline types (early retirement/ ROB, etc.)  Allows better measure life quantification. 		Removed 				Jia - OK - email

						SCE13WP004		0		6.01		6		Faucet Aerator and Low Flow Showerhead		SCE 		Jay Madden		10/9/17		As Above		H		As Above		Removed 				Madden sent to Bhakta - call at 10:45 10/12/17

						WPSCGREWH120618A		3		6.02		6		Faucet Aerators for Bathroom/Kitchen Sinks in Residential Buildings		CalTF Staff 		Lutz				ID any Issue with eTRM Measure Inclusion 		H 								Oct. FINAL 

						WPSDGEREWH1012		1		6.02		6		Faucet Aerators for Bathroom/Kitchen Sinks in Residential Buildings		CalTF Staff 		As Above				As Above		H 								Oct. FINAL 

						SCGWP100303A		4		6.03		6		Low-Flow Showerheads		CalTF Staff 		Lutz				ID any Issue with eTRM Measure Inclusion 		H 								Oct. FINAL 

						WPSDGEREWH1061A		4		6.03		6		Low-Flow Showerheads		CalTF Staff 		As Above				As Above		H 								Oct. FINAL 

						SCGWP100303B		7		6.04		6		Temperature-Initiated Shower Flow Restriction Valve with and without an Integrated Low-Flow Showerhead		CalTF Staff / SCG		Lutz / Paek				ID any Issue with eTRM Measure Inclusion (size, uptake, technology, savings certainty, IOU offering?)		L								Lutz/Ayad: leave in, in other TRMs 

						WPSDGEREWH1000 		1		6.04		6		Temperature-Initiated Shower Flow Restriction Valve with and without an Integrated Low-Flow Showerhead		CalTF Staff / SDG&E 		Lutz / Reynosa				As Above		L

						StateWide SWWH001		00		6.04		6		Auto-Diverting Tub spout with Thermostatic Shutoff Valve		CalTF Staff 		Lutz				ID any Issue with  Inclusion in above		L

						WPSCGNRWH150827A 		2		6.05		6		Laminar Flow Restrictor		CalTF Staff 		Lutz / Paek 				ID Any Issue with eTRM Measure Inclusion 		H 								Oct. FINAL 

						SCGWP100309A		4 or 5		6.06		6		Therm Savings Kit		SCG		Lutz / Paek		10/9/17		Any problem separating aerators and LF showerheads from 1 WP to 2 WPs similar to SCG and SDG&E		H		Keeps different technologies separate. More accurate tracking. No mixing of baseline types (early retirement/ ROB, etc.)  Allows better measure life quantification. 		Removed 		May require different NTG Rates and different GSIA values (different delivery types) 		Email with Paek 

						WPSDGEREWH1063 		4		6.06		6		Therm Savings Kit		SGDE 		Lutz / Reynosa/Valenzuela 		10/9/17		As Above		H		As Above		Removed 		As Above		Email with Kelvin

						PGECODHW101		7		6.07		6		Boiler, Commercial		na						Move PG&E MF to MF Blrs (6.12) or MF Central Storage Water Heaters (6.13) or keep separate for smaller sizes.  Does this depend on size? 		M		THIS WP SHOULD BE ONLY FOR COMM BLRs - Keep MF separate						ALERT EMAIL 11/12/17		PGE

						PGECODHW124		1		6.07		6		Boiler, Commercial		na						Commercial only 		M		As Above

						WPSCGNRWH120206C		6		6.07		6		Boiler, Commercial		na						NONE

						WPSDGENRWH1207		1		6.07		6		Boiler, Commercial		na						NONE

						PGECODHW101		7		6.08		6		Instantaneous (Tankless), Commercial		PG&E 		Tai/Lutz		10/9/17		Move PG&E MF to MF Blrs (6.12) or Res Inst  (6.15) or keep separate for smaller sizes.  Does this depend on size? 		M		Replaces Storage WHs - Keep MF separate 		2 WPs for MF (depends on size)? 		Less permutations if MF combined with Residential 		ALERT EMAIL 11/12/17

						WPSCGNRWH120206B		6		6.08		6		Instantaneous (Tankless), Commercial		na						NONE

						WPSDGENRWH1206		0		6.08		6		Instantaneous (Tankless), Commercial		na						NONE

						PGECODHW103		6		6.09		6		Storage Water Heater, Commercial		CalTF		Lutz				Extend to Electric ? 				Possible electric davings - check if enough above code offerings. 				Electric Savings added (Phase 2?).  None if not combined with Residential 

						WPSCGNRWH120206A		9		6.09		6		Storage Water Heater, Commercial		As Above						As Above				As Above				As Above

						WPSDGENRWH1205		0		6.09		6		Storage Water Heater, Commercial		As Above						As Above				As Above				As Above

						PGECOPRO101 		5		6.10		6		Boiler, Process		PG&E/CalTF 		Tai / Lutz		10/11/17		Include in Deemed - Large PGE and some SCG claims ?		L		Default - Consolidate and include as is ? Move to Phase 2? 						ALERT EMAIL 11/12/17

						WPSCGNRPH120206A		5		6.10		6		Boiler, Process		CalTF Staff / SCG		Lutz / Paek		10/11/17				L		Default - Consolidate and include as is ? Move to Phase 2? 						Pending notification

						WPSDGENRPH0001		1		6.10		6		Boiler, Process		CalTF Staff / SDG&E 		Lutz / Reynosa		10/11/17				L		Default - Consolidate and include as is ? Move to Phase 2? 						Pending notification

						PGECOPRO106		5		6.11		6		Direct Contact Water Heater, Process		PG&E/CalTF 		Tai / Lutz		10/11/17		Consolidate with 6.10 _- P rocess Boilers? 		L		Default - Consolidate and include as is ? Move to Phase 2? 						ALERT EMAIL 11/12/17		No consolidation - includes steam 

						WPSCGNRPH120206A		5		6.11		6		Direct Contact Water Heater, Process		CalTF Staff / SCG		Lutz / Paek		10/11/17		As above - did not see SCG WP including DC water Heater - only in title??  		M		Default - Consolidate and include as is ? Move to Phase 2? 						Pending notification		No DCWH WP or treatment in process boilers 

						WPSDGENRWH0013 		0.1		6.11		6		Direct Contact Water Heater, Process		CalTF Staff / SDG&E 		Lutz / Reynosa		10/11/17		As Above. 		L		Default - Consolidate and include as is ? Move to Phase 2? 						Pending notification

						WPSCGREWH131030A		0		6.12		6		Boiler, Multi-Family		SCG		Chan		10/9/17		Expand to include PG&E MF Blrs from 6.07.  SCG includes Tankless in description. 		L		More accurate segmentation / savings / cost if per unit				Reduces permutations (6.07)  - COMBINE w/ 6.07 TO REDUCE MSRS? 		ALERT EMAIL 11/12/17		SCG		no alert needed

						PGECODHW114		6		6.13		6		Central Storage Water Heater, MF		PG&E 		Tai/Lutz		10/9/17		Combine with MF (6.12) or Com (6.07) Blrs?  		L		Check savings for similar - what does the storage tank add? 				Adds to permutations if combining (but reduces msrs). 		ALERT EMAIL 11/12/17

						WPSCGREWH130613A		1		6.13		6		Central Storage Water Heater, MF		SCG		Paek/Lutz		10/9/17		As Above		L		As Above 				As Above 		ALERT EMAIL 11/12/17		SCG

						PGECODHW104		5		6.14		6		Storage Water Heater, Residential		PG&E 		Tai/Lutz		10/9/17		Move PG&E Res Tankless to 6.15 (same WP - 104 R5) 		M		Possible electric savings - check if enough above code offerings. 				Reduced if Res Tankless removed		ALERT EMAIL 11/12/17

						WPSDGEREWH0023		0		6.14		6		Storage Water Heater, Residential		Cal TF		Lutz		10/9/17		Extend SDGE Electric to  All ?  - PGE gas only		M		Possible electric savings - check if enough above code offerings. 				Electric Savings added (Phase 2?)

						PGECODHW104		5		6.15		6		Tankless, Residential		PG&E 		Tai/Lutz		10/9/17		Move PG&E Comm Tankless to 6.08 - WP covers Gas StgWHs & Inst - All  Res and Commercial 		H						Reduces Permutations 		ALERT EMAIL 11/12/17

						PGECODHW122		2		6.15		6		Tankless, Residential		PG&E 		Tai/Lutz		10/9/17		Move PG&E Comm Tankless to 6.08 - WP covers Inst WHs - only Comm and MFm		H		Possible electric savings - check if enough above code offerings. 				Reduced if Com Tankless removed		ALERT EMAIL 11/12/17

						WPSCGREWH120919A		03		6.15		6		Tankless, Residential		na						NONE

						WPSCGREWH140122A		0		6.15		6		Tankless, Residential		na						NONE

						PGECODHW106		6		6.16		6		Heat Pump Water Heater		PG&E 		Tai/Lutz		10/9/17		Extend PG&E Commercial to  All  - Expand 'Resid. Only' uses		M				Add if  Commercial incl. 		Many more permutations if combined with Commercial 		ALERT EMAIL 11/12/17

						SCE13WH001		3		6.16		6		Heat Pump Water Heater		As Above						As Above		L				Add if  Commercial incl. 		As Above

						WPSDGEREWH0022		1.1		6.16		6		Heat Pump Water Heater		As Above						As Above		L				Add if  Commercial incl. 		As Above

						PGECODHW115		3		6.17		6		Commercial Boiler Water Heating Control System		PG&E 		Tai/Lutz		10/9/17		Expand to include PG&E MF Blrs from 6.07		L		More accurate segmentation / savings / cost if per unit				Reduces permutations (6.07)  - COMBINE w/ 6.07 TO REDUCE MSRS? 		ALERT EMAIL 11/12/17

						PGECODHW126		1		6.18		6		Demand Control for Centralized Water Heater Recirculation Pump		Cal TF		Lutz		10/11/17		Expand from MF to other sectors?		L		Increase energy savings and offering. 		May add (see right)		Increases permutations - possible new commercial measure? 

						SCE13WP002		1		6.18		6		Demand Control for Centralized Water Heater Recirculation Pump		Cal TF		Lutz		10/11/17		Expand from MF to other sectors?		L		As Above		As Above		As Above

						WPSCGODE091116		5		6.18		6		Demand Control for Centralized Water Heater Recirculation Pump		Cal TF		Lutz		10/11/17		Expand from MF to other sectors?		L		As Above		As Above		As Above

						WPSCGREWH161128A		0		6.18		6		Demand Control for Centralized Water Heater Recirculation Pump		Cal TF		Lutz		10/11/17		As Above - IS this WP correct? 		L		As Above		As Above		As Above

						WPSDGENRWH1201 		0		6.18		6		Demand Control for Centralized Water Heater Recirculation Pump		Cal TF		Lutz		10/11/17		Expand from MF to other sectors?		L		As Above		As Above		As Above

						SCGWP100315A		01		6.19		6		Multifamily DHW RCx, Training, and Boiler Reset Controller		CalTF Staff / SCG		Lutz / Paek		10/11/17		Offered? Or supplanted by 6.18 - Pump off vs. Temp change?? 		L		Default to leaving in or adding in Phase 2? 						ALERT EMAIL 11/12/17		SCG

						WPSDGERECS0001 		1		6.19		6		Multifamily DHW RCx, Training, and Boiler Reset Controller		CalTF Staff / SDG&E 		Lutz / Valenzuela (Reynosa)		10/11/17		Offered? Or supplanted by 6.18 - Pump off vs. Temp change?? 		L		Default to leaving in or adding in Phase 2? 						ALERT EMAIL 11/12/17		SDG&E

						SCGWP081020A				6.20		6		MF Central Recirc System Pipewrap		CalTF Staff / SCG		Lutz / Paek		10/9/17		SCG - missed this WP !!! Saw references online. Offered? Combine with Com/Ind Pipe Insulation?		L		Default to leaving in or adding in Phase 2? 		Remove? 		Add if combining		ALERT EMAIL 11/12/17		SCG

						WPSDGEREWH1203 		0		6.20		6		MF Central Recirc System Pipewrap		CalTF Staff / SDG&E 		Lutz / Reynosa		10/9/17		Offered? Combine with Com/Ind Pipe Insulation?		L		Default to leaving in or adding in Phase 2? 		Remove? 		Add if combining		ALERT EMAIL 11/12/17		SDG&E

						PGECOHVC104		7		6.21		6		Pipe Insulation		na						Not included in original list 

						SCGWP110812A		4		6.21		6		Hot Water Line Insulation Electric/Gas		na

						WPSDGENRWH1200		0.1		6.21		6		Hot Water Line Insulation Electric		na						note title differences 

						WPSDGENRWH1202		2		6.21		6		Pipe Insulation 		na						note title differences 

						PGECOPRO103		5		6.22		6		Tank Insulation		na

						WPSCGNRMI050101A		02		6.22		6		Tank Insulation		na

						WPSDGENRWH00140		0		6.22		6		Tank Insulation		na						Check - new WP 

						SCG				6.23		6		Faucet Aerators for Bathroom/Kitchen Sinks in Commercial Buildings																		ALERT EMAIL 11/12/17		SCG

						SCG				6.24		6		Low-Flow Showerheads for Commercial Buildings 

						??				6.25		6		Centralized Water Heater Recirculation Pumps, Timeclocks 

						??				6.26		6		Desuperheater 

























Offerings

		No.		PG&E		SCG 		SDG&E		SCE		Commercial		Capacity		Efficiency		SDG&E		SCG		PG&E		SCE

		6.07

Ayad Al-Shaikh: Ayad Al-Shaikh:
PGE-124		x								Comm Boiler		Small (>75MBTU/h)		>90% TE		.8 TE

		6.07				x		x						Small/Med (<=200MBTU/h)		>=84% EF		.8 EF		.82 EF		non-cond				combined small and medium since small rarely used in comm

		6.07				x		x								>=90% EF		.8 EF		.82 EF		Cond

		6.07				x		x						Large (>200MBTU/h)		>=84% TE		.8 TE		.8 TE		non-cond

		6.07				x		x								>=90% TE		.8 TE		.8 TE		Cond				For SCG, Wp states that msr eff. of 85% and 92% are used to calc savings to be consistent with DEER 

		6.07		x												>=85% TE						.8 TE

		6.07		x												>=90% TE						.8 TE

		6.08				x						Comm Tankless		Small/Med (<=200MBTU/h)		>=82% EF				40g, .615EF						PG&E - all tankless is TE						What about res small for PGE? 

		6.08						x								>=80% EF		0.565								Code changed a few years ago…meet State requirement.

		6.08				x		x								>=90% EF		0.565		40g, .615EF

		6.08				x		x						Large (>200MBTU/h)		>=80% TE				.8TE (Baseline) 						SDGE notes that most tankless are 200 MBH - IS THIS HIGHER TIER NEEDED?

				x												>=85% TE				.8TE (Baseline) 						For WP  PGECODDHWR101 R7, Called Instantaneous vs. tankless. If <4MBtu/gal storage, EF could be ~ 82% per T20

		6.08		x		x		x								>=90% TE				.8TE (Baseline) 						SDGE refers to instantaneous and makes adjustment to basline EF but not to measure EF, Some tables in WP very confusing - check savings

		6.09				x						Comm Storage		Small, 30g (<=75MBTU/h)		>=70% EF				.63 EF						Note that tankless WH with a tank qualify

		6.09				x								40 gal		>=67% EF				.615 EF

		6.09				x								50 gal		>=67% EF				.6 EF

		6.09						x						Small, 30g (<=75MBTU/h)		>=67% EF		.61 EF

		6.09						x						40 gal		>=65% EF		.59 EF

		6.09						x						50 gal		>=64% EF		.58 EF

		6.09						x						60 gal		>=62% EF		.56 EF

		6.09						x						75 gal		>=59% EF		.53 EF								>=67% EF

		6.09				x		x						Large (>75MBTU/h)		>=83% TE		non-condensing		.8 TE

		6.09		x		x		x								>=90% TE		condensing		.8 TE		.8 TE - if don't have sst exhaust not able								typically very expense

		6.10		x		x		x				Process Boiler		(<20,000MBTU/h)

Ayad Al-Shaikh: Ayad Al-Shaikh:
Size not stated for SCG		>=85% CE / >=83% TE		<10MMBH in MAS		.8 CE		.82 CE - >2.5MMBH; 80% TE<2500MBH T20 2014 (these can be identical)

Ayad Al-Shaikh: Ayad Al-Shaikh:
2013 T24
				Non-cond

		6.10				x		x				NAICS 11,21,31,32,33,8123, any process ?		(<20,000MBTU/h)		>=90% CE / >=88% TE		<10MMBH in MAS		.8 CE						Cond

		6.10		x		x		x						Steam		>83% CE		Use CE &adj msr eff.		.8 CE		.82 CE (T20 - TE = 79%, 77% w/nat. draft)

		6.11		x				x				Direct Contact		<300MBTU/h		>= 88% AFUE		.80 AFUE				Only one measure

		6.11		x				x						>300MBTU/h		>=90% TE		.80 CE				Use heaters > 4MBH/gal (T-20 table F-2)  size diff. 80% TE 





				PG&E		SCG 		SDG&E		SCE		Residential		Capacity		Efficiency

		6.12		x								MF Boiler		Small (>75MBTU/h)		>=84% TE		PG&E 				0.80 EF (PG&E transfer for 6.07 WP)

		6.12		x										Small (75-200MBTU/h)		>=90% TE

		6.12				x								Large (>200MBTU/h)		>=84% TE						0.80 TE (to 85% in 6.07)

		6.12		x		x										>=90% TE

		6.13				x						MF Storage		>80 Gal (>75MBTU/h) - Integral unit		>=83% TE				0.8 TE

		6.13				x						  MF Res only		>80 Gal (>75MBTU/h) - Integral unit		>=90% TE				0.8 TE

		6.13		x										>80 Gal (H150 only) 		>=82% TE 83% shown		check code T-20 tables F2,F3 - 80%, ~80%		0.8 TE

		(claim)						x				Res Storage		30 Gal 		EF (0.65-0.69)

		(claim)						x						40 Gal 		EF (0.65-0.66)

		(claim)						x						40 Gal 		EF (0.67-0.69)

		(claim)						x						40 Gal 		EF (0.70+)

		(claim)						x						50 Gal 		EF (0.67-0.69)

		(claim)						x						50 Gal 		EF (0.70+)

		(claim)				x								30, 40, 50 Gal		>=62% EF

		(claim)				x								30, 40, 50 Gal		>=67% EF

		6.14		x										Small (<75MBTU/h)

Ayad Al-Shaikh: Ayad Al-Shaikh:
Uses average savings from 40, 50, 60		>=.67 EF						.59, .57, .56EF

		6.15		x

Ayad Al-Shaikh: Ayad Al-Shaikh:
conflict with 6.10								Res Tankless		Small  (<200MBTU/h)		>=85% EF						Part of PGECODSWH104 R5 - OTHER PART IS GAS STORAGE (Res &Com for Both)

		6.15										SCG SF & MF				>=90% EF				Baseline 		Removed 90% EF for SCG

		6.15				x								Small (76-200MBTU/h)		>=82% EF				40g .615ef		SCG Baseline EF incr >55 gal. to 79%+  (T20, eff. 4/16/15)

		6.15				x										>=92% EF				40g .615ef		SCG Baseline EF incr >55 gal. to 79%+  (T20, eff. 4/16/15)

		6.15		x												>=90% TE

		6.15		x										Large (>200MBTU/h)		>=90% TE

		6.16		x				x		x		Heat Pump		40 gal (min.)		EF=2.0		.92 EF el res st tank only				0.88 EF - non min. size		0.948 EF per T20 4/16/15

		6.16		?				x						50 gal		EF=2.0		.9 EF el res st tank only						0.945

														60 gal		EF=2.0		.89 EF el res st tank only						1.9892

		6.16		?				x						75 gal( Could be higher) 		EF=2.0		.87 EF el res st tank only						1.97225

																		Update for ROB 				PGE - need to update with current T-20 

		AJL SECTION - to be added as needed 

																		SDGE workpaper 

		6.14						x				Res Storage		30 ga electric 		>0.93 EF 		0.95 in measure name Table 1

		6.14						x				Res Storage		40 ga electric 		>0.93 EF 		0.94 in measure name Table 1 

		6.14						x				Res Storage		50 ga electric 		>0.93 EF 		0.93 in measure name Table 1 

		6.14						x				Res Storage		60 ga electric 		>0.93 EF 		0.91 in measure name Table 1 s  

		6.14						x				Res Storage		30 gallon gas		>0.67 EF 		All gas htrs have three tiers- top is 0.70 +

		6.14						x				Res Storage		40 gallon gas		>0.67 EF 		All gas htrs have three tiers- top is 0.70 +

		6.14						x				Res Storage		50 gallon gas		>0.67 EF 		All gas htrs have three tiers- top is 0.70 +

		6.14						x				Res Storage		60 gallon gas		>0.67 EF 		All gas htrs have three tiers- top is 0.70 +

		6.14						x				Res Storage		75 gallon gas		>0.67 EF 		All gas htrs have three tiers- top is 0.70 +

																		PGE workpaper 

		6.14		x								Res/ Comm Storage		40 gallon gas		>0.67 EF 		Minimum 40 ga gas DHW htr.

		6.14		x								Res/ Comm Storage		50 gallon gas		>0.67 EF 

		6.14		x								Res/ Comm Storage		60 gallon gas		>0.67 EF 

		6.14		x								Condensing tankless storage 						To be moved to 6.15 

		No.		PG&E		SCG 		SDG&E		SCE		SECTOR		Capacity		Efficiency		SDG&E		SCG		PG&E		SCE

		6.20

Ayad Al-Shaikh: Ayad Al-Shaikh:
PGE-124						x				MFm Pipe Wrap (circ.)		El and Gas 						no rebate 

		6.21						x				Com (incl MFm)		El and Gas - 2 WPs

		6.21				x						Com, Ind.

		6.21		x								Com, MLI, no MF

		6.22		x		x		x

		6.16

		6.16

Ayad Al-Shaikh: Ayad Al-Shaikh:
PGE-124		x		x		x



		6.01		x						x		Res (SF, MFm, Dmo)

		6.02				x		x				Res (SF, MFm, Dmo)

		6.03				x		x				Res (SF, MFm, Dmo)

		6.04		x				x		x		Res (SF, MFm, Dmo)

		6.04										Res (SF, MFm, Dmo)

		6.05				x						Com (hpt, Nrs,Clc)

		6.06				x		x				Res (SF, MFm, Dmo)

		6.08

		6.08

		6.08



		6.08

		6.07

Ayad Al-Shaikh: Ayad Al-Shaikh:
PGE-124

		6.07

		6.07

		6.07

		6.07

		6.07

		6.07

		6.08

		6.08

		6.08

		6.08



		6.08

		6.07

Ayad Al-Shaikh: Ayad Al-Shaikh:
PGE-124

		6.07

		6.07

		6.07

		6.07

		6.07

		6.07

		6.08

		6.08

		6.08

		6.08



		6.08

		6.07

Ayad Al-Shaikh: Ayad Al-Shaikh:
PGE-124

																						

Ayad Al-Shaikh: Ayad Al-Shaikh:
2013 T24
		

Ayad Al-Shaikh: Ayad Al-Shaikh:
PGE-124		

Ayad Al-Shaikh: Ayad Al-Shaikh:
PGE-124		

Ayad Al-Shaikh: Ayad Al-Shaikh:
conflict with 6.10		

Ayad Al-Shaikh: Ayad Al-Shaikh:
PGE-124				

Ayad Al-Shaikh: Ayad Al-Shaikh:
conflict with 6.10		

Ayad Al-Shaikh: Ayad Al-Shaikh:
PGE-124												

Ayad Al-Shaikh: Ayad Al-Shaikh:
Uses average savings from 40, 50, 60		

Ayad Al-Shaikh: Ayad Al-Shaikh:
PGE-124												

Ayad Al-Shaikh: Ayad Al-Shaikh:
Size not stated for SCG		6.07

		6.07

		6.07

		6.07

		6.07

		6.07

		6.08

		6.08

		6.08

		6.08



		6.08





Offerings For Slides 

				Measure 		Capacity		Efficiency		SDG&E		SCG		PG&E		SCE

		6.07		Comm Boilers		Small/Med (<=200MBH)		>=84% EF		.8 EF		.82 EF		non-cond				combined small and medium since small rarely used in comm

								>=90% EF		.8 EF		.82 EF		Cond

						Large (>200MBTU/h)		>=84% TE		.8 TE		.8 TE		non-cond

								>=90% TE		.8 TE		.8 TE		Cond				For SCG, Wp states that msr eff. of 85% and 92% are used to calc savings to be consistent with DEER 

		6.08		Comm Instantaneous		Small/Med (<=200MBH)		>=90% EF		0.565		40g, .615EF

						Large (>200MBTU/h)		>=84% TE				.8TE (Baseline) 						For WP  PGECODDHWR101 R7, Called Instantaneous vs. tankless. If <4MBtu/gal storage, EF could be ~ 82% per T20

								>=90% TE				.8TE (Baseline) 						SDGE refers to instantaneous and makes adjustment to basline EF but not to measure EF, Some tables in WP very confusing - check savings

		6.09		Comm Storage		Small, 30g (<=75MBH)		>=70% EF				.63 EF						Note that tankless WH with a tank qualify

						40 gal		>=67% EF				.615 EF

						50 gal		>=67% EF				.6 EF

						Large (>75MBTU/h)		>=83% TE		non-condensing		.8 TE

								>=90% TE		condensing		.8 TE		.8 TE - if don't have sst exhaust not able								typically very expense

		6.10		Process Boiler		(<20,000MBTU/h)

Ayad Al-Shaikh: Ayad Al-Shaikh:
Size not stated for SCG		>=85% CE / >=83% TE		<10MMBH in MAS		.8 CE		.82 CE - >2.5MMBH; 80% TE<2500MBH T20 2014 (these can be identical)

Ayad Al-Shaikh: Ayad Al-Shaikh:
2013 T24
				Non-cond

						(<20,000MBTU/h)		>=90% CE / >=88% TE		<10MMBH in MAS		.8 CE						Cond

						Steam		>83% CE		Use CE &adj msr eff.		.8 CE		.82 CE (T20 - TE = 79%, 77% w/nat. draft)

		6.11		Direct Contact		<300MBTU/h		>= 88% AFUE		.80 AFUE				Only one measure

				 Water Heaters		>300MBTU/h		>=90% TE		.80 CE				Use heaters > 4MBH/gal (T-20 table F-2)  size diff. 80% TE 





				Residential		Capacity		Efficiency

		6.12		MF Boiler		Small (>75MBTU/h)		>=84% TE		PG&E 				0.80 EF (PG&E transfer for 6.07 WP)

		6.12				Small (75-200MBTU/h)		>=90% TE

		6.12				Large (>200MBTU/h)		>=84% TE						0.80 TE (to 85% in 6.07)

		6.12						>=90% TE

		6.13		MF Storage		>80 Gal (>75MBTU/h) - Integral unit		>=83% TE				0.8 TE

		6.13		  MF Res only		>80 Gal (>75MBTU/h) - Integral unit		>=90% TE				0.8 TE

		6.13				>80 Gal (H150 only) 		>=82% TE 83% shown		check code T-20 tables F2,F3 - 80%, ~80%		0.8 TE

		(claim)		Res Storage		30 Gal 		EF (0.65-0.69)

		(claim)				40 Gal 		EF (0.65-0.66)

		(claim)				40 Gal 		EF (0.67-0.69)

		(claim)				40 Gal 		EF (0.70+)

		(claim)				50 Gal 		EF (0.67-0.69)

		(claim)				50 Gal 		EF (0.70+)

		(claim)				30, 40, 50 Gal		>=62% EF

		(claim)				30, 40, 50 Gal		>=67% EF

		6.14				Small (<75MBTU/h)

Ayad Al-Shaikh: Ayad Al-Shaikh:
Uses average savings from 40, 50, 60		>=.67 EF						.59, .57, .56EF

		6.15		Res Tankless		Small  (<200MBTU/h)		>=85% EF						Part of PGECODSWH104 R5 - OTHER PART IS GAS STORAGE (Res &Com for Both)

		6.15		SCG SF & MF				>=90% EF				Baseline 		Removed 90% EF for SCG

		6.15				Small (76-200MBTU/h)		>=82% EF				40g .615ef		SCG Baseline EF incr >55 gal. to 79%+  (T20, eff. 4/16/15)

		6.15						>=92% EF				40g .615ef		SCG Baseline EF incr >55 gal. to 79%+  (T20, eff. 4/16/15)

		6.15						>=90% TE

		6.15				Large (>200MBTU/h)		>=90% TE

		6.16		Heat Pump		40 gal (min.)		EF=2.0		.92 EF el res st tank only				0.88 EF - non min. size		0.948 EF per T20 4/16/15

		6.16				50 gal		EF=2.0		.9 EF el res st tank only						0.945

						60 gal		EF=2.0		.89 EF el res st tank only						1.9892

		6.16				75 gal( Could be higher) 		EF=2.0		.87 EF el res st tank only						1.97225

										Update for ROB 				PGE - need to update with current T-20 

		AJL SECTION - to be added as needed 

										SDGE workpaper 

		6.14		Res Storage		30 ga electric 		>0.93 EF 		0.95 in measure name Table 1

		6.14		Res Storage		40 ga electric 		>0.93 EF 		0.94 in measure name Table 1 

		6.14		Res Storage		50 ga electric 		>0.93 EF 		0.93 in measure name Table 1 

		6.14		Res Storage		60 ga electric 		>0.93 EF 		0.91 in measure name Table 1 s  

		6.14		Res Storage		30 gallon gas		>0.67 EF 		All gas htrs have three tiers- top is 0.70 +

		6.14		Res Storage		40 gallon gas		>0.67 EF 		All gas htrs have three tiers- top is 0.70 +

		6.14		Res Storage		50 gallon gas		>0.67 EF 		All gas htrs have three tiers- top is 0.70 +

		6.14		Res Storage		60 gallon gas		>0.67 EF 		All gas htrs have three tiers- top is 0.70 +

		6.14		Res Storage		75 gallon gas		>0.67 EF 		All gas htrs have three tiers- top is 0.70 +

										PGE workpaper 

		6.14		Res/ Comm Storage		40 gallon gas		>0.67 EF 		Minimum 40 ga gas DHW htr.

		6.14		Res/ Comm Storage		50 gallon gas		>0.67 EF 

		6.14		Res/ Comm Storage		60 gallon gas		>0.67 EF 

		6.14		Condensing tankless storage 						To be moved to 6.15 

		No.		SECTOR		Capacity		Efficiency		SDG&E		SCG		PG&E		SCE

		6.20

Ayad Al-Shaikh: Ayad Al-Shaikh:
PGE-124		MFm Pipe Wrap (circ.)		El and Gas 						no rebate 

		6.21		Com (incl MFm)		El and Gas - 2 WPs

		6.21		Com, Ind.

		6.21		Com, MLI, no MF

		6.22

		6.16

		6.16

Ayad Al-Shaikh: Ayad Al-Shaikh:
PGE-124



		6.01		Res (SF, MFm, Dmo)

		6.02		Res (SF, MFm, Dmo)

		6.03		Res (SF, MFm, Dmo)

		6.04		Res (SF, MFm, Dmo)

		6.04		Res (SF, MFm, Dmo)

		6.05		Com (hpt, Nrs,Clc)

		6.06		Res (SF, MFm, Dmo)

		6.08

		6.08

		6.08



		6.08

		6.07

Ayad Al-Shaikh: Ayad Al-Shaikh:
PGE-124

		6.07

		6.07

		6.07

		6.07

		6.07

		6.07

		6.08

		6.08

		6.08

		6.08



		6.08

		6.07

Ayad Al-Shaikh: Ayad Al-Shaikh:
PGE-124

		6.07

		6.07

		6.07

		6.07

		6.07

		6.07

		6.08

		6.08

		6.08

		6.08



		6.08

		6.07

Ayad Al-Shaikh: Ayad Al-Shaikh:
PGE-124

		

Ayad Al-Shaikh: Ayad Al-Shaikh:
PGE-124		

Ayad Al-Shaikh: Ayad Al-Shaikh:
PGE-124				

Ayad Al-Shaikh: Ayad Al-Shaikh:
Uses average savings from 40, 50, 60		

Ayad Al-Shaikh: Ayad Al-Shaikh:
PGE-124		

Ayad Al-Shaikh: Ayad Al-Shaikh:
PGE-124				

Ayad Al-Shaikh: Ayad Al-Shaikh:
Size not stated for SCG		

Ayad Al-Shaikh: Ayad Al-Shaikh:
PGE-124		6.07

		6.07

		6.07

		6.07

		6.07

		6.07

		6.08

		6.08

		6.08

		6.08



		6.08
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Ayad Al-Shaikh: Ayad Al-Shaikh:
Ex Ante field discussion
8/31/17		No 3

Ayad Al-Shaikh: Ayad Al-Shaikh:
Sub Com Mtg #1
10/5/17		No 4

Ayad Al-Shaikh: Ayad Al-Shaikh:
Sub Com Mtg #2
10/19/17		No 5

Ayad Al-Shaikh: Ayad Al-Shaikh:
Sub Com Mtg #3
11/2/17		No 6
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Sub Com Mtg #4
12/7/17		No 7
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Sub Com Mtg #5
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Ayad Al-Shaikh: Ayad Al-Shaikh:
Sub Com Mtg #6
1/4/18				Cal TF Staff
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		Team		Andy Doeschot		PG&E		AJDB@pge.com						x		o		o		o		o										SDG&E
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		Support		Pineda, Carlos A 		SCG		CPineda@semprautilities.com								x		x		x		x

		Staff		Al Lutz		Cal TF Staff		Al.Lutz@futee.biz										x		x		x

		Support		Henry Liu		PG&E		HFL3@pge.com										o		o		o
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		Support		Kelvin Valenzuela		SDG&E		KValenzuela@semprautilities.com										x		x		x

		Staff		Jennifer Holmes		Cal TF Staff		Jennifer.Holmes@futee.biz										x		o		o

		Staff		Moore, Patrick		PG&E		PDMe@pge.com										x		o		o
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		Team
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Savings Claims

		No.		Name		Sum of NumUnits		Energy (kWh/yr)		Demand (kW)		Energy (therms/yr)		Unit Savings (thm/unit)		Gross Incentive ($)		Gross Measure Cost ($)

		6.01		Faucet Aerator and Low Flow Showerhead		18,822		42,306		4.25		18,852		2.876		$   241,799		$   158,526

		6.02		Faucet Aerators for Bathroom/Kitchen Sinks in Residential Buildings		232,384		30		0.00		397,107		1.789		$   850,262		$   862,202

		6.03		Low-Flow Showerheads		83,141		0		0.00		493,980		5.475		$   1,871,626		$   1,767,796

		6.04		Temp-Initiated Shower Flow Restr. Valve w&w/o LF Showerhead		8,637		0		0.00		13,461		1.442		$   324,270		$   329,464

		6.06		Therm Savings Kit		139,674		0		0.00		971,101		3.446		$   703,555		$   703,555

		Boiler, Multi-Family		Boiler, Commercial		394,267		33,809		0.94		717,657		1.388		$   692,877		$   1,063,680

		6.08		Tankless, Commercial		32,928		(16,629)		0.03		135,539		3.941		$   100,200		$   84,101

		6.09		Storage Water Heater, Commercial		205,301		0		0.00		324,740		1.499		$   660,830		$   222,650

		6.10		Boiler, Process		419,761		0		0.00		484,035		- 0		$   839,522		$   1,761,416

		6.12		Boiler, Multi-Family		18,395		0		0.00		28,089		1.931		$   23,825		$   100,213

		6.13		Central Storage Water Heater, MF		5,798		0		0.00		6,389		58.819		$   6,390		$   17,643

		6.14		Storage Water Heater, Residential		14,980		18,354		1.79		305,457		28.218		$   1,630,270		$   2,140,476

		6.15		Tankless, Residential		109,485		38,451		12.51		449,694		(0.525)		$   736,512		$   1,663,558

		6.16		Heat Pump Water Heater		506		842,354		181.61		0		1,820.272		$   156,350		$   667,021

		6.18		Demand Control for Centralized Water Heater Recirculation Pump		16,089		440,908		48.97		349,389		26.954		$   1,266,589		$   1,266,589

		6.21		Hot Water Line Insulation Electric/Gas		64,080		0		0.00		1,024,128		- 0		$   159,326		$   497,818

		6.22		Tank Insulation		18,707		0		0.00		186,005		- 0		$   54,188		$   223,282

		Grand Total				1,782,954		1,399,584		250.10		5,905,622		91.65		$   10,318,390		$   13,529,987

														Units Installed		Total Energy
(therm/yr)

		Ref No		Name		PGE		SCE		SCG		SDGE

		6.01		Faucet Aerator and Low Flow Showerhead		16,860		1,890						18,822		18,852

		6.02		Faucet Aerators for Bathroom/Kitchen Sinks in Residential Buildings						392,554		2,443		232,384		397,107

		6.03		Low-Flow Showerheads						460,150		33,830		83,141		493,980

		6.04		Temperature-Initiated Shower Flow Restriction Valve w/&w/o LFS						2,494		10,967		8,637		13,461

		6.06		Therm Savings Kit						416,636		554,464		139,674		971,101

		6.07		Boiler, Commercial		536,274				181,383				394,267		717,657

		6.08		Tankless, Commercial						135,539				32,928		135,539

		6.09		Storage Water Heater, Commercial		274,574				45,175		4,990		205,301		324,740

		6.10		Boiler, Process		359,454				124,580				419,761		484,035

		6.12		Boiler, Multi-Family						28,089				18,395		28,089

		6.13		Central Storage Water Heater, MF		522				5,867				5,798		6,389

		6.14		Storage Water Heater, Residential		56,011				228,941		20,505		14,980		305,457

		6.15		Tankless, Residential		355,913				93,781				109,485		449,694

		6.16		Heat Pump Water Heater		0		0				0		506		0

		6.18		Demand Control for Centralized Water Heater Recirculation Pump						349,389				16,089		349,389

		6.21		Hot Water Line Insulation Electric/Gas		544,232				479,896				64,080		1,024,128

		6.22		Tank Insulation		13,803				172,202				18,707		186,005

		Grand Total				2,157,643		1,890		3,116,677		627,200		1,782,954		5,905,622











PGE grouping 

						Workpaper		Rev.		eTRM#		eTRM name		Issue / Request 		Notes (Advantages, Drawbacks, etc.)		Workpaper - Added, Removed, or Modified		Affects on Permutations 		Result as of 10/11/17

						PGECODHW101		7		6.07		Boiler, Commercial		Move PG&E MF to MF Blrs (6.12) or MF Central Storage Water Heaters (6.13) or keep separate for smaller sizes.  Does this depend on size? 		THIS WP SHOULD BE ONLY FOR COMM BLRs - Keep MF separate						ALERT EMAIL 11/12/17		PGE

						PGECODHW101		7		6.08		Instantaneous (Tankless), Commercial		Move PG&E MF to MF Blrs (6.12) or Res Inst  (6.15) or keep separate for smaller sizes.  		Replaces Storage WHs - Keep MF separate 		2 WPs for MF (depends on size)? 		Less permutations if MF combined with Residential 		ALERT EMAIL 11/12/17

						PGECODHW104		5		6.14		Storage Water Heater, Residential		Move PG&E Res Tankless to 6.15 (same WP - 104 R5) 		Possible electric savings - check if enough above code offerings. 				Reduced if Res Tankless removed		ALERT EMAIL 11/12/17

						PGECODHW104		5		6.15		Tankless, Residential		Move PG&E Comm Tankless to 6.08 - WP covers Gas StgWHs & Inst - All  Res and Commercial 						Reduces Permutations 		ALERT EMAIL 11/12/17

						PGECODHW122		2		6.15		Tankless, Residential		Move PG&E Comm Tankless to 6.08 - WP covers Inst WHs - only Comm and MFm		Possible electric savings - check if enough above code offerings. 				Reduced if Com Tankless removed		ALERT EMAIL 11/12/17



Moving various WP components to different eTRM Measures 


PGECODHW101 - separate MF boilers WP component from Commercial boilers (6.07) - move to 6.12 (MF boilers)
PGECODHW101 - separate MF Instantaneous (tankless) heater WP component from Com Tankless (6.08) - move to 6.12 (MF boilers), 6.15 (Res Tankless) or a new MF Tankless eTRM measure if needed  
PGECODHW104 - separate storage and instantaneous heaters - Move Res. Tankless WH component from Res Storage WHs (6.14) to Resid. Tankless WHs (6.15) 
PGECODHW104 - separate storage and instantaneous heaters - Move Com Tankless WH component from Res Tankless WHs (6.15) to Com Tankless WHs (6.08) - This WP component has a SF and MF component. 
PGECODHW122 - separate commercial from MF Tankless -  Move Com Tankless WH component from Res Tankless WHs (6.15) to Com Tankless WHs (6.08) - This WP component is now MF only.  




Check Calcs

		Check calcs 

								Loop		Loop

		6.17		RASS th/unit		Waste		post Temp		Pre temp 		Msr use				Base use		Saved		Saved

		PGE MF		186		30%		67.5		70		53.8071428571		1		55.8		1.9928571429		2.0

		PGE lodg		116		30%		67.5		70		33.5571428571		1		34.8		1.2428571429		1.2





2017 Plan 

		Measure Category:						6.0		Water Heating

		Measure Review:

		No.				Measure Names				Plan		PG&E		Measure No		Rev		SCE		Measure No		Rev		SDG&E		Measure No		Rev		SCG		Measure No		Rev		POU		Status - Target Completion 		Danger of Non-Completion 		To Do for Completed or Issue

		6.01		Flow		Faucet Aerator and Low Flow Showerhead		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Faucet aerators are inexpensive and easy to install.  They lower flow by introducing air to the spray.  The user may experience what feels like additional flow, but this is due to the air-water mixture under pressure producing a high speed spray. 

Low flow showerheads are inexpensive and easy to install.  They lower flow by introducing air to the spray in two ways: drawn or forced (using compressed air).  It may seem like more water is flowing than it really is due to the air-water mixture under pressure produces a high speed spray.  Since about 73% of water used in a typical shower is hot water, reducing the amount of water used will save energy because there is less water needed to be heated.  As a result, the water heater will use less energy, creating an opportunity for savings .  

Thermostatically initiated shower restriction valves (measures AP009, AP010, G11 and G14) are installed at the showerhead.  The valve is initially open and allows cold water that has been sitting in the pipes to flow through the showerhead at full flow.  When the water temperature reaches approximately 95 ºF, the valve closes and restricts the water flow to a trickle until the user enters the shower and switches the valve open again to restore full flow.  The intention of this device is to prevent hot water from running down the drain during the ‘pre-useful shower’ warm-up period, i.e. the time the user lets the shower water run down the drain before the ‘useful’ shower event.  This pre-useful shower period typically involves the user engaging in an activity instead of standing at the shower head, after which the user returns to the shower to find the hot water running (and the water has been hot for an unknown period of time).  By preventing hot water from unnecessarily running down the drain before the useful shower event, this device reduces water heater energy consumption because the hot water demand on the water heater has temporarily been halted.
		2017				PGECODHW125		5				SCE13WP004		0																Combined with 6.02, 6.03 and 6.04		----		----

		6.02				Faucet Aerators for Bathroom/Kitchen Sinks in Residential Buildings		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Faucet aerators are inexpensive and easy to install.  They lower flow by introducing air to the spray.  The user may experience what feels like additional flow, but this is due to the air-water mixture under pressure producing a high speed spray. 

		2017																WPSDGEREWH1012		1				WPSCGREWH120618A		Rev03				Complete		----		Costs Consensus - Phase 2 issues - Spreadsheet check (Savings higher than disposition) 

		6.03				Low-Flow Showerheads		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Low flow showerheads are inexpensive and easy to install.  They lower flow by introducing air to the spray in two ways: drawn or forced (using compressed air).  It may seem like more water is flowing than it really is due to the air-water mixture under pressure produces a high speed spray.  Since about 73% of water used in a typical shower is hot water, reducing the amount of water used will save energy because there is less water needed to be heated.  As a result, the water heater will use less energy, creating an opportunity for savings .  
		2017																WPSDGEREWH1061A		4				SCGWP100303A		Rev04				Complete		----		Costs Consensus - Phase 2 issues

		6.04				Temp-Initiated Shower Flow Restr. Valve w&w/o LF Showerhead		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Thermostatically initiated shower restriction valves (measures AP009, AP010, G11 and G14) are installed at the showerhead.  The valve is initially open and allows cold water that has been sitting in the pipes to flow through the showerhead at full flow.  When the water temperature reaches approximately 95 ºF, the valve closes and restricts the water flow to a trickle until the user enters the shower and switches the valve open again to restore full flow.  The intention of this device is to prevent hot water from running down the drain during the ‘pre-useful shower’ warm-up period, i.e. the time the user lets the shower water run down the drain before the ‘useful’ shower event.  This pre-useful shower period typically involves the user engaging in an activity instead of standing at the shower head, after which the user returns to the shower to find the hot water running (and the water has been hot for an unknown period of time).  By preventing hot water from unnecessarily running down the drain before the useful shower event, this device reduces water heater energy consumption because the hot water demand on the water heater has temporarily been halted.
		2018																WPSDGEREWH1000 		1				SCGWP100303B
SWWH001		Rev06
Rev00				DS Complete		Need to review text file 		Costs Consensus - Phase 2 issues (6.04.2 tub spouts 

		6.05				Laminar Flow Restrictor		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Laminar Flow Restrictors (LFRs), also known as laminar flow devices, are “add-on” devices that are installed at the outlet of the faucet spout to reduce water consumption. In practice, LFRs differ from aerators in that they produce a transparent stream of water without introducing air into the flow. The differences between LFRs and aerators are summarized in Table 4 and Figure 1. 

LFRs have specific applications in the health care industry. The health care industry for the purpose of this work paper consists of any facility that adheres to the Office of Statewide Health Planning and Development (OSHPD) regulations in the state of California. These include but are not limited to:
1. Hospitals (large regional or local)
2. Emergency rooms
3. In-patient and outpatient facilities and medical office buildings connected to or free standing from main hospitals
4. Doctor’s offices (e.g. general practitioners, pediatricians, optometrists, chiropractors, etc.)

Currently, OSHPD specifically bans the use of aerators in the health care industry due to the aerator’s flow control methods and components.  The mixing of air and water within the aerator allows airborne bacteria to become waterborne and, in warm stagnant conditions, promote bacterial growth. The increased surface area of aerator components (e.g. screens) allows hard water deposits and biofilm to accumulate within the device which may further harbor increased bacterial growth. 

		2017																						WPSCGNRWH150827A		Rev02				Complete		----		Costs Consensus - Phase 2 issues

		6.06				Therm Savings Kit		

Ayad Al-Shaikh: Ayad Al-Shaikh:
The Therm Savings Kit measure is physically a package sent to a customer based upon an active request by the Investor Owned Utility’s (IOU’s) Single-Family Household Customer to send them the kit.  The kit consists of one 1.5 gpm low-flow showerhead, one 1.5 gpm kitchen-faucet aerator, and two 1.0 gpm bathroom-faucet aerators.  This kit also contains a postcard for return to the IOU requesting information regarding what exactly they installed.  This data is collected for analysis to determine an installation rate factor for postmultiplying to the gross energy savings in future workpaper revisions.		2018																WPSDGEREWH1063 		4				SCGWP100309A		Rev05				Combined with 6.02, 6.03 and 6.04		----		----

		6.07		Water Heaters		Boiler, Commercial		

Ayad Al-Shaikh: Ayad Al-Shaikh:
This measure is for upgrading from minimum to higher efficiency domestic water heaters. It applies to domestic hot water heaters with internal and separate storage tanks.

Domestic water heaters are pressure vessels that transfer heat to water. The heater may heat the domestic water using a heat exchanger that works like an instantaneous water heater, with a separate tank for storage of hot water or may have an integral tank and heat exchanger. Energy efficient units often feature high efficiency and/or low NOX burners, and typically have features such as forced air burners, relatively large heat exchange surfaces, and/or utilize heat recovery from stack gases. 

This measure is for domestic water heaters with input rating of >75 MBtuh (kBtu/h). The measure calls for a minimum thermal efficiency of 90%. 
		2017				PGECODHW124
PGECODHW101		1
7										WPSDGENRWH1207		1				WPSCGNRWH120206C		Rev06				Week of 12/4/17		Minimal except if cannot use DEER values as table		TBD

		6.08				Tankless, Commercial		

Ayad Al-Shaikh: Ayad Al-Shaikh:
A. Measure Description
1. Tankless water heaters have become available in recent years for a variety of applications.  Relative to a storage water heater, a tankless unit has a relatively large burner that rapidly heats water to the desired temperature.  Due to the rapid “instantaneous” heating, a tankless water heater does not require a storage tank, although a small tank may be included.  
2. Due to the relatively larger burner size, these water heating devices are capable of providing hot water on a continuous basis.  They have relatively high energy efficiency levels because standby losses from storage tanks are essentially eliminated.  
3. The California Titles 20 and 24 standards define an instantaneous water heater to mean “a water heater that has an input rating of at least 4,000 Btu per hour per gallon of stored water” , .  All “tankless” water heaters are “instantaneous” water heaters, but the term instantaneous water heater also includes large commercial hot water boilers, which are not covered by this Workpaper.  Tankless water heaters generally have rated inputs less than 200 MBtu/hr.  
4. Tankless water heaters are most useful in point-of-use applications, i.e., at the faucet and with no circulation loop.  They are very inefficient in applications with a circulation loop due to the temperature loss in the circulation system which causes the tankless water heater to run without water demand.  They are problematic in central systems with circulation loops which have long pipe runs from the water heater to the faucet. 
5. The four measures are as followed:
a. ShwInf003 – Tankless Water Heater, ≤200 MBtu/hr (Small / Medium), Tier 1 (≥0.82 EF)
b. ShwInf004 – Tankless Water Heater, ≤200 MBtu/hr (Small / Medium), Tier 2 (≥0.90 EF)
c. NG-WtrHt-LrgInst-Gas-gt200kBtuh-0p80Et – Tankless Water Heater, >200 MBtu/hr (Large), Tier 1 (≥80% TE)
d. NG-WtrHt-LrgInst-Gas-gt200kBtuh-0p90Et – Tankless Water Heater, >200 MBtu/hr (Large), Tier 2 (≥90% TE)
6. The 2006 Instantaneous Water Heater Workpaper includes a more detailed technology description in its Appendix A .  
B. Code/Standard Description
1. Storage water heater means a water heater that heats and stores water within the appliance at a thermostatically-controlled temperature for delivery on demand, and that has an input less than 4,000 Btu per hour per gallon of stored water. Each Measure has a unique base case as followed.
a. Small (≤200 MBtu/hr) tankless water heater base case is a small 40 gal (≤75 MBtu/hr) storage water heater with an energy factor of 0.615.  
b. Large (>200 MBtu/hr) tankless water heater base case is a medium (>75 MBtu/hr) storage water heaters of 80% TE with standby losses of 0.56% per hour.  
G. Eligibility Requirements 
1. Test  methods for measuring water heater efficiencies are referenced in the California Titles 20 and 24 standards1,2.
2. Minimum qualifying energy factor (EF) for small (<200 MBtu/hr) tankless water heaters replacing storage water heaters:  
a. 0.82 for Tier 1 (non-condensing)
b. 0.90 for Tier 2 (condensing)
3. Minimum qualifying thermal efficiency (TE) for large (≥200 MBtu/hr) tankless water heaters replacing storage water heaters:  
a. 80% for Tier 1 (non-condensing)
b. 90% for Tier 2 (condensing)
4. Tier 2 hot water heaters are condensing and often require flue modifications to handle the condensate.  
H. Implementation Requirements
1. The rebate applies to gas-for-gas equipment replacements on burnout or to new installations.  
2. This measure is applicable to any commercial domestic (or “service”) hot water application.  Table 4 - displays approved sectors and subsectors.
3. This Workpaper does not cover water heaters or hot water boilers used for space conditioning, industrial (process) end-use applications, pools, or spas.  
4. Applicable building/business types include (but are not limited to) offices, restaurants, retail establishments, schools, colleges, hotels, motels, and recreational facilities.  
5. Typical NAICS codes include but not limited to:  111-112, 42, 44-45, 48-49, 51-56, 61-62, 71-72, 81, and 92.  
6. This measure includes replacing a storage water heater with a tankless water heater. 
		2017				101r7												WPSDGENRWH1206		0				WPSCGNRWH120206B		Rev06				Week of 12/11/17		Possible		Need to recalculate EUF and apply in DEER approved WaterHeater-Calculator-v2.1.xlsm - Lots of Permutations

		6.09				Storage Water Heater, Commercial		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Conventional natural gas storage water heaters usually consist of a glass-lined steel tank with foam insulation. Located at the base end of the tank is a natural gas burner. Cold water enters the base of the tank and is heated by the burner. The water then rises to the top portion of the tank. This is where the hot water is drawn for consumption.

In general, energy efficient units have a greater amount of insulation and higher efficiency burners. The most efficient natural gas storage water heaters are condensing water heaters. 
A condensing unit has more heat exchange surface between the hot exhaust gasses and the water being heated. This allows the water to absorb more of the exhaust gas heat, which in turn reduces the temperature of the exhaust gasses and condenses the exhaust by-products.
		2017				PGECODHW103		6										WPSDGENRWH1205		0				WPSCGNRWH120206A		9				Week of 12/11/17		Possible		See above

		6.10				Boiler, Process				2017				PGECOPRO101		5										WPSDGENRPH0001		1				WPSCGNRPH120206A		Rev05				Week of 12/4/17		Minimal		TBD

		6.11				Direct Contact Water Heater, Process		

Ayad Al-Shaikh: Ayad Al-Shaikh:
This measure encourages the replacement of standard-efficiency boilers with high-efficiency direct contact boilers. Direct contact boilers are designed to extract all possible energy from natural gas combustion; they use a submerged-flame burner where water is directly in contact with the burning gas. Figure 1 below  shows an example of a design of a direct contact water heater. 

This measure specifically targets process boilers used by industrial end-use customers who manufacture a sellable product. Because process boilers run a significant fraction of the time, a gain in thermal efficiency of a process boiler can result in significant savings. 

– For this measure only direct contact water heaters for process end-uses qualify. In direct contact water heater systems design, heat from a flame comes into direct contact with small droplets of cold water which run through a stainless steel heat exchange media. Droplets composed from the process come into direct contact with rising heat from the flame and the water is heated directly. Boilers must meet efficiency requirements based on size as shown in
Table 1 below; please note that based on boiler size, the requirements apply to either AFUE (Annual Fuel Utilization Efficiency) or to thermal efficiency.
		2017				PGECOPRO106		5										WPSDGENRWH0013 		0.1				WPSCGNRPH120206A		Rev05				Week of 12/4/17		Minimal		TBD

		6.12				Boiler, Multi-Family		

Ayad Al-Shaikh: Ayad Al-Shaikh:
D. Terms & Conditions
1. The rebate applies to gas-for-gas equipment replacements on burnout (ROB). 
2. Qualifying boilers must meet the minimum efficiency requirements for their corresponding tier to be awarded the incentive. 
3. If a condensing boiler does not meet the requirements of Tier 2, but still meets the requirements for Tier 1, then Tier 1 incentive will be awarded. 
4. Storage water heaters are not included within the scope of the document. 
5. Boilers used for space heating applications do not qualify. Water heaters used for pools or spas do not qualify.  
6. The manufacturer’s name and equipment model number must be provided.  If necessary, customer must provide proof of unit efficiency (e.g., manufacturer’s equipment specification sheet).  
7. Must meet emission requirements per air district.

A. Baseline and Measure Efficiency
1. Boilers for multifamily residential applications are not specified in the 2013 Database for Energy-Efficient Resources (DEER2013) Update for 2014 Codes.   Table 1 lists the baseline and measure efficiencies for commercial instantaneous water heaters found in the DEER2014. It should be noted that the 80% baseline of the DEER model below is referencing commercial storage water heaters, which is anticipated to be similar to a commercial boiler when all standby losses are omitted from the analysis. The DEER baseline efficiencies listed in Table 1 were applied to the baseline large boiler for multifamily residential applications.  The DEER measure efficiency for High Efficiency Non-Condensing boilers is 85%, which is higher than the SCG Tier 1 minimum efficiency of 84%. This difference was made based on trends observed on the data from previous years. The DEER measure efficiency for the Condensing boilers is 90% which is identical to the minimum requirements for a Tier 2 application. 
		2017																						WPSCGREWH131030A		Rev00				Week of 12/4/17		Minimal		TBD

		6.13				Central Storage Water Heater, MF		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Space heating boilers are pressure vessels that transfer heat to water for use primarily in space heating applications. Boilers heat water using a heat exchanger that works like an instantaneous water heater or by the addition of a separate tank with an internal heat exchanger that is connected to the boiler. Energy efficient units often feature high-efficiency and/or low NOx burners, and typically have features such as forced air burners, relatively large heat exchange surfaces, and/or utilize heat recovery from stack gases. 

High-efficiency gas-fired boilers, typically rated above 90% thermal efficiency, are commonly known as “condensing” boilers. Condensing boilers are equipped with larger heat exchangers that are able to recuperate additional thermal energy from the flue gas – compared to their non-condensing counterparts. They are known as condensing boilers because the additional heat recuperation results a lower flue gas temperature and water vapor condensing out of the flue gas.

This workpaper documents the rationale for the savings methodologies and assumptions for Domestic Water Heating and Space Heating Boilers, as listed in the Multifamily Properties Rebate Catalog. The Multifamily Properties Program Catalog is part of Pacific Gas and Electric Company’s Customer Energy Efficiency Program. PG&E offers incentives to mutifamily customers for installing qualifying, high-efficiency equipment. 
Terms and Conditions: Requirements from Boilers and Water Heating Catalog:
- H150, H719 and H247must be used for hot water only, space heating boilers do not apply.
- H720 and H244 must be used for space heating to induce human comfort, as defined by the California Energy Commission Title 20 and 24 standards.
- Must meet efficiency requirements based on input ratings and types shown in the Multifamily Properties Rebate Catalog.
- Must include a manufacturer’s specification sheet documenting the boiler type, input rating and efficiency rating with the incentive application.
- Installation address must have a commercial or multifamily natural gas account with PG&E.

The rebate is downstream and is provided to the contractor or customer at the time of installation upon receipt of sales data and application.  H150, H719, H720 are not direct install programs. This workpaper covers H247 and H244 which are part of the San Francisco Energy Watch direct install program.
 
Market Applicability:  These measures are is applicable to any small or medium commercial storage water heater or boiler used for water heating or space heating, as specified below, and not applicable to boilers used for process end uses, pools, or spas. Applicable business types include Multifamily facilities. 
• Measure Code H150: 
• This measure is applicable to any small or large multifamily property application used for domestic hot water and is not applicable to water heaters used for process end uses, space heating, pools, or spas. Water heater must have a storage capacity must be ≥ 80 gallons and must provide hot water to a building complex of 2 or more dwelling units to qualify. 

• Measure Code H719, H247: 
• These measures are applicable to any multifamily property application used for domestic hot water and not applicable to boilers used for space heating, process end uses, pools, or spas.  Boiler must be >75MBtuh. A boiler with rated input ≤ 300-MBtuh serving a multifamily dwelling of more than 20 units does not qualify for a rebate. Measure H247 is only eligible through the San Francisco Energy Watch Program.

Measure Code H720, H244: 
• These measures are applicable to any multifamily property application used for space heating or domestic hot water and not applicable to boilers used for process end uses, pools, or spas. Measure H244 is only eligible through the San Francisco energy watch.
		2017				PGECODHW114

Ayad Al-Shaikh: Ayad Al-Shaikh:
Offering for Storage DHW, Boiler DHW, Boiler Space Heating		6																WPSCGREWH130613A

Ayad Al-Shaikh: Ayad Al-Shaikh:
Storage only		Rev00				Week of 12/4/17		Minimal		TBD

		6.14				Storage Water Heater, Residential		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Conventional natural gas storage water heaters usually consist of a glass-lined steel tank with foam insulation. Located at the base end of the tank is a natural gas burner. Cold water enters the base of the tank and is heated by the burner. The water then rises to the top portion of the tank. This is where the hot water is drawn for consumption.

In general, energy efficient units have a greater amount of insulation and higher efficiency burners. The most efficient natural gas storage water heaters are condensing water heaters. A condensing unit has more heat exchange surface between the hot exhaust gasses and the water being heated. This allows the water to absorb more of the exhaust gas heat, which in turn reduces the temperature of the exhaust gasses and condenses the exhaust by products . By using the heat from the exhaust gas, which is wasted by standard tankless models, condensing natural gas tankless water heaters can achieve higher energy factors (EF) than comparably-sized traditional storage-type or instantaneous water heaters.

Tankless natural gas water heaters differ from storage-type water heaters in that they heat incoming water only when there is a demand for hot water, rather than heating and maintaining a constant stored supply of hot water. As a result, an instantaneous water heater for a given application needs a higher kBtu/h input rating than a storage-type natural gas water heater for the same application. Without storage, the instantaneous water heater must have a much higher burner capacity to handle peak demands. So the kBtu/h input rating of a given base case storage-type water heater is much lower than the measure case instantaneous heater.

This measure applies to a specific type of tankless natural gas water heater: condensing tankless water heaters. The condensing models include all of the features of the tankless water heater listed above. Additionally, a condensing unit has more heat exchange surface between the hot exhaust gasses and the water being heated. This allows the water to absorb more of the exhaust gas heat, which in turn reduces the temperature of the exhaust gasses and condenses the exhaust by products. By using the heat from the exhaust gas, which is wasted by standard tankless models, condensing natural gas tankless water heaters can achieve higher energy factors (EF) than comparably-sized traditional storage-type or instantaneous water heaters. 
		2017				PGECODHW104

Ayad Al-Shaikh: Ayad Al-Shaikh:
Offering for Small Storage; Tankless		5										WPSDGEREWH0023

Ayad Al-Shaikh: Ayad Al-Shaikh:
electric storage
		0										Week of 12/11/17		Possible		Need to recalculate EUF and apply in DEER approved WaterHeater-Calculator-v2.1.xlsm - Lots of Permutations

		6.15				Tankless, Residential		

Ayad Al-Shaikh: Ayad Al-Shaikh:
A. Measure description
1. Tankless water heaters have become available in recent years for a variety of applications.  Relative to a storage water heater, a tankless unit has a relatively large burner that rapidly heats water to the desired temperature.  Due to the rapid “instantaneous” heating, a tankless water heater does not require a storage tank, although a small tank may be included.  
2. Due to the relatively larger burner size, these water heating devices are capable of providing hot water on a continuous basis.  They have relatively high energy efficiency levels because standby losses from storage tanks are essentially eliminated.  
3. The California Titles 20 and 24 standards define an instantaneous water heater to mean “a water heater that has an input rating of at least 4,000 Btu per hour per gallon of stored water”  .  All “tankless” water heaters are “instantaneous” water heaters, but the term instantaneous water heater also includes large commercial hot water boilers, which are not covered by this workpaper.  Residential tankless water heaters generally have rated inputs less than 200 MBtu/hr.  
4. Tankless water heaters are most useful in point-of-use applications, i.e., at the faucet and with no circulation loop.  They can actually increase gas consumption in applications without a storage tank but with a long circulation loop, due to the temperature loss in the circulation system, which causes the tankless water heater to run without water demand.  
5. The 2006 Instantaneous Water Heater Workpaper (EEA Report No. B-REP-05-599-17B), includes a more detailed technology description  .  
B. Market Applicability
1. This measure is applicable to single family residential domestic (or “service”) hot water applications with a water heater in, or attached to, each dwelling unit.  
2. This measure is a one-for-one replacement of a storage or tankless water heater with a tankless water heater.  
3. This workpaper does not cover water heaters or hot water boilers used for commercial domestic hot water, space conditioning, industrial (process) end-use, pool, or spa applications.  
C. Terms & Conditions
1. This measure is limited to single family residences with a central water heater in each dwelling unit.
2. The rebate applies to gas-for-gas equipment replacements on burnout or to new installations in existing buildings.  
3. Only instantaneous water heaters as defined by the California Energy Commission qualify, and they must:
a. Be used primarily for domestic hot water
b. Be installed at or near the point of use
c. Never be used to supply hot water to a circulation loop without an intermediary hot water storage tank
4. The manufacturer’s name and equipment model number must be provided.  
5. If necessary, customer must provide proof of unit efficiency (e.g., manufacturer’s equipment specification sheet).  
 
D. Delivery Method
1. The preferred delivery method is a downstream prescriptive rebate offered to the gas customer purchasing the new tankless water heater.  
2. However, a midstream point-of-sale rebate or an upstream manufacturer rebate strategy may also be implemented.  
E. Qualifying Efficiency
1. Test methods for measuring water heater efficiencies are referenced in the California Titles 20 and 24 standards.  
2. The minimum qualifying energy factor (EF) for small (<200 MBtu/hr) tankless water heaters replacing storage water heaters is 0.90 for Tier 2 (condensing) units.
3. Tier 2 hot water heaters are condensing and often require flue modifications to handle the condensate.  The installation also needs to have the ability to accommodate the condensate drain from the bottom of the unit. In both cases, the condensate may be somewhat acidic and the appropriate materials will have to be selected in these areas. These modifications increase installation costs and may be eligible for a higher rebate amount.
						

Ayad Al-Shaikh: Ayad Al-Shaikh:
Offering for Storage DHW, Boiler DHW, Boiler Space Heating		2017

Ayad Al-Shaikh: Ayad Al-Shaikh:
Tankless Water Heater (Res) was a 2018 measure				PGECODHW104
PGECODHW122

Ayad Al-Shaikh: Ayad Al-Shaikh:
Storage and Tankless Offering
		5
2																WPSCGREWH140122A
WPSCGREWH120919A		Rev00
Rev03				Week of 12/11/17		Possible		See above

		6.16				Heat Pump Water Heater		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Heat pump water heaters heat water using a heat pump, allowing them to achieve much higher efficiency (energy factor), compared to electric-resistance water heaters. Similar to electric-resistance water heaters, most heat pump water heaters consists of a glass-lined steel tank with foam insulation. Heat pump waters water heaters are typically equipped with supplemental electric-resistance elements for periods of high demand. 						

Ayad Al-Shaikh: Ayad Al-Shaikh:
Offering for Small Storage; Tankless		2017				PGECODHW106		6				SCE13WH001		3				WPSDGEREWH0022		0										Week of 12/11/17		Possible		See above

		6.17		Controls		Commercial Boiler Water Heating Control System		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Catalog Description:  This workpaper for qualifying multifamily and lodging facilities in the PG&E gas service area covers the retrofit of a new “temperature modulation” or “temperature modulation and continuous monitoring” boiler controller in the central water heating system for minimizing the supply & return water temperatures and piping heat losses.  Some multifamily or lodging facilities may require more than one boiler controller.  The total gas savings and total rebate amounts are based on the number of multifamily dwelling units or lodging guest rooms controlled by the new boiler controller or controllers.  The “no control” base case is the existing water heating system without “temperature modulation” or “temperature modulation and continuous monitoring” boiler control.  The HA10 “temperature modulation” boiler controller measure saves about 2.0 therms/multifamily dwelling unit/yr.  The HA03 “temperature modulation with continuous monitoring” boiler controller measure saves about 6.0 therms/multifamily dwelling unit/yr.  The HA13 “temperature modulation” boiler controller measure saves about 1.2 therms/lodging guest room/yr.  The HA07 “temperature modulation with continuous monitoring” boiler controller measure saves about 3.7 therms/lodging guest room/yr.

Program Restrictions and Guidelines:  This workpaper for qualifying multifamily and lodging facilities in the PG&E gas service area covers the retrofit of a new “temperature modulation” or “temperature modulation and continuous monitoring” boiler controller in the central water heating system for minimizing the supply & return water temperatures and piping heat losses.  Some multifamily or lodging facilities may require more than one boiler controller.  The total gas savings and total rebate amount is based on the number of multifamily dwelling units or lodging guest rooms controlled by the new boiler controller or controllers.  The “no control” base case is the existing water heating system without “temperature modulation” or “temperature modulation and continuous monitoring” boiler control.
1.2 Product Technical Description
This workpaper for qualifying multifamily and lodging facilities in the PG&E gas service area covers the retrofit of a new “temperature modulation” or “temperature modulation and continuous monitoring” boiler controller in the central water heating system for minimizing the supply & return water temperatures and piping heat losses.  Some multifamily or lodging facilities may require more than one boiler controller.  The “Pro-Temp Controller” from PTControls.com is an example of a “temperature modulation” boiler controller.  The “EDC Controller” from SaveGas.com is an example of a “temperature modulation and 						

Ayad Al-Shaikh: Ayad Al-Shaikh:
Storage and Tankless Offering
		2018				PGECODHW115		3																						Combined with 6.02, 6.03 and 6.04		----		----

		6.18				Demand Control for Centralized Water Heater Recirculation Pump		

Ayad Al-Shaikh: Ayad Al-Shaikh:
The measure is a demand control recirculation pump for a multi-family central gas, electric, or heat pump water heater. The controls only activate the hot water circulation pump when temperature and flow sensors indicate the need for the pump to run in order to maintain delivered hot water temperature. This saves both pumping and water heating energy.

There are a total of 6 base cases for this measure, all of which assume there is a continuously operating (24/7) recirculation pump installed. The base cases are divided into two categories: low rise building’s pump and high rise building’s pump. Finally, the base cases are further defined based on whether the central water heater is gas, electric, or a heat pump. 

Here is a list of the 6 base cases:
• low rise building’s pump
 Continuously operating recirculation pump for a gas central water heater 
 Continuously operating recirculation pump for an electric central water heater 
 Continuously operating recirculation pump for a central heat pump water heater 
• high rise building’s pump
 Continuously operating recirculation pump for a gas central water heater 
 Continuously operating recirculation pump for an electric central water heater 
 Continuously operating recirculation pump for a central heat pump water heater 
		2017				PGECODHW126		1				SCE13WP002		1				WPSDGENRWH1201 		0				WPSCGREWH161128A
WPSCGODE091116		Rev00
Rev5				DS Complete		Need to review text file 		----

		6.19				Multifamily DHW RCx, Training, and Boiler Reset Controller		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Through its Residential Retrofit Rebate Program, the Investor Owned Utilities (IOUs) of the State of California provides incentives to install additional controls on existing central domestic hot water (CDHW) systems that implements a temperature modulation protocol based off a real-time data stream or historical trending. Temperature modulation devices lower the temperature at times when hot water demand is expected to be low. A combined temperature modulation with monitoring control can automatically adjust control schedules based on measured hot water draw patterns.  This modulation of supply temperature will reduce the demand on the water heating equipment and result in natural gas savings by reducing the energy lost due to mass output and pipe losses. This measure also looks to through this incentive provide training to the installers and its own inspectors to ensure the variety of hot-water systems are individually addressed to ensure each system is brought to proper working condition prior to installation of the controller.

A. Background
Central domestic hot water (CDHW) systems are common in multifamily (MF) buildings because they allow the tenants to receive hot water with minimal delays after they turn on the tap.  The Multi Family Energy Efficiency Retrofit (MFEER) Program is a statewide program that targets property owners and managers of multifamily residential dwellings, homeowner’s associations and mobile home park associations. The program encourages property owners and managers to install qualifying energy efficiency products in common areas for residential apartments, mobile home parks and condominium complexes.

B. Baseline Condition and Associated Inefficiencies
The Baseline CDHW system continuously maintains a supply temperature of 135F. This is sufficient to meet the demand requirements at design conditions, but this temperature is excessive for every other time. 
a. With 135F water running through the recirculation loop, the heat loss through the piping is considered to be at a maximum. 
b. Additionally, every water unit output from the system will result in the maximum amount of energy lost (through mass removal). Therefore any appliances that use hot water will consume the maximum amount of hot water heating energy with the Baseline CDHW system.
		2017																WPSDGERECS0001 						SCGWP100315A		Rev01				Week of 12/4/17		Minimal		Will use PG&E savings approach for MF and Lodging 

		6.20		Insul.		MF Central Recirc System Pipewrap		

Ayad Al-Shaikh: Ayad Al-Shaikh:
Energy savings for this measure are calculated using NAIMA’s 3E Plus V4.0 .  The following table shows the input assumptions used in the simulation.  This is an industry accepted and free software available for calculated savings associated with a wide range of insulation applications.

There are multiple software inputs relating to system type, pipe material, insulation specifications, and operating schedule.  The first input step is to create an insulation material matching the insulation that will be installed under this measure, see attached manufacturer’s document.  To do this the three thermal conductivity points, see below, are used from the manufacturer’s literature and the assumed thickness.  These are inputted into the software to define the user created material’s properties.  The user must also enter maximum and minimum temperatures for the material.  From the attached literature, these are 180°F and -90°F respectively.  This program will be installing fixed ½” polyethylene insulation.  In order to simulate this measure, a zero emittance jacket material must be created as a jacket material must be selected as part of the simulation.
		2018																WPSDGEREWH1203 		0				SCGWP081020A

Ayad Al-Shaikh: Ayad Al-Shaikh:
Confirm is wp number is incorrect: SCGWP110812A						IOUs not offering 		----		----

		6.21				Hot Water Line Insulation Electric/Gas		

Ayad Al-Shaikh: Ayad Al-Shaikh:
A. Measure Description – Many commercial and industrial customers – particularly smaller, hard to reach businesses – configure piping systems with sub-optimal amounts of insulation. This measure addresses cost-effective energy efficiency opportunities in the pipe insulation area, and encompasses both fiberglass and heavier duty insulation systems such as Perlite and rigid phenolic insulation.  Pipe insulation applications in the industrial sector include brine, plating solutions, steam, condensate, hot water, chilled water, and refrigerant; in the commercial sector they include steam, hot water, chilled water, and refrigerant. See Appendix A for a more detailed description of this measure. 
B. Market Applicability
a. Although the payback is short, experience shows that many customers are not installing pipe insulation, perhaps due to a general lack of awareness of the potential energy savings from pipe insulation.  The incentives described in this measure are expected to stimulate adoption primarily due to increased awareness, although the incentives also reduce economic barriers.
b. Base Case Description – The base case for this measure is existing, uninsulated commercial or industrial pipe systems used to transport hot fluids.
																		

Ayad Al-Shaikh: Ayad Al-Shaikh:
electric storage
						

Ayad Al-Shaikh: Ayad Al-Shaikh:
Storage only		2017				PGECOHVC104		7										WPSDGENRWH1200
WPSDGENRWH1202		0.1
2				SCGWP110812A		4				Week of 12/18/17		Medium 		New SCG methodology involves macros and many permutations that will be hard to create even as a list (differs from refr. line ins.)

		6.22				Tank Insulation				n/a				PGECOPRO103		6

Ayad Al-Shaikh: Ayad Al-Shaikh:
uprev to 6, 5/11/17																

Ayad Al-Shaikh: Ayad Al-Shaikh:
Confirm is wp number is incorrect: SCGWP110812A		WPSDGENRWH0014		0				WPSCGNRMI050101A		3

Ayad Al-Shaikh: Ayad Al-Shaikh:
Uprev to 3, 5/11/17				Complete		----		----

		6.23		New		Faucet Aerators for Lavatory Sinks in Commercial Buildings 				2017																						WPSCGNRWH161222A		0				Complete		----		Costs Consensus - Phase 2 issues

		6.24				Low-Flow Showerheads, Commercial				n/a																												----		----		2018 measure (Check) 

		6.25				Recirculation Pump Time Clocks				2017																												----		----		2018 measure (Check) 

		6.26

						Notes:  Red text means a discrepancy found; Blue text in wp name means sunsetting; Blue Shade means lead wp.
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Permutations

		2		1		3		16		28		1		1		2688										1				1						3				16				28				1						1				1

		Sector		End Use		Delivery Type		Bldg Location		Bldg Type		Bldg Vintage		Bldg HVAC												Sector				End Use						Delivery Type				Bldg Location				Bldg Type				Install Type						Bldg HVAC				Bldg Vintage						Building Types										IOU CZ applicability														code		start_year		end_year		claim_spec		filing_spec		description

		Agricultural		Appliance or Plug Load		Building Design Incentive		District 3A		Other Agricultural		Before 1978		overhead gas furnace						AgOth				x		Ag				AppPlug						BldgDesInc		x		IOU Territory		x		Any				ER						aGF		x		Any						index		Description		Short Desc		Code				Weather File		Code		PGE		SCE		SDGE		SCG				Area-100Win		2013				1		1		100 sqft window

		Commercial		Building Envelope		Codes and Standards		District 3B		Livestock Farms		1978 - 1992		Any HVAC type						ALF				x		Com				BldgEnv						C&S				3A				Asm				NC						Any				1975						1		Assembly		Assembly		Asm				Arcata Area (CZ01) 		CZ01		1		0		0		0				Area-1kFP		2013				1		1		1,000 sqft footprint

		Industrial		Compressed Air		Custom Incentive		Arcata Area		All Subsectors		1993 - 2001		radiant heat						Any				x		Ind				CompAir						CustIncent				3B				EPr				RC						aRH				1985						2		Education - Primary School		Primary School		EPr				Santa Rosa Area (CZ02) 		CZ02		1		0		0		0				Area-1kH		2013				1		1		1,000 sqft house

		Residential		Commercial Refrigeration		Downstream Custom Incentive		Santa Rosa Area		Agricultural Produce Farms		2002 - 2005		dual duct system						APF				x		Res				ComRefrig						CustIncentDown				CZ01				ESe				REA						cDDCT				1996						3		Education - Secondary School		Secondary School		ESe				Oakland Area (CZ03) 		CZ03		1		0		0		0				Area-1kR		2013				1		1		1,000 sqft roof

				Codes & Standards		Direct Install		Oakland Area		Assembly		2006 - 2009		split or packaged direct expansion unit with electric heat						Asm										C&S						DirInstall				CZ02				ECC				RET						cDXEH				2003						4		Education - Community College		Community College		ECC				Sunnyvale Area (CZ04) 		CZ04		1		0		0		0				Area-1kW		2013				1		1		1,000 sqft wall (exc. windows)

				Food Service		All non-upstream delivery types for deemed measures		San Jose-Reid		Health/Medical - Clinics		2010 - 2013		split or packaged direct expansion unit with gas furnace						Cnc										FoodServ						NonUpStrm				CZ03				EUn		x		ROB						cDXGF				2007						5		Education - University		University		EUn				Santa Maria Area (CZ05) 		CZ05		1		1		0		1				Area-Acre		2013				1		1		per Acre

				HVAC		On-line Audit		Santa Maria Area		Commercial		2014 - 2015		split or packaged direct expansion unit with heat pump						Com										HVAC						OnLineAudit				CZ04				ERC				ROBNC						cDXHP				2011						6		Education - Relocatable Classroom		Relocatable Classroom		ERC				Los Angeles Area (CZ06) 		CZ06		0		1		1		1				Area-ft2		2013				1		1		square feet of technology

				Irrigation		On-site Audit		Torrance		Municipal - City Parks/Recreations		2014 - 2016		evaporative cooling with separate gas furnace						CRe										Irrigate						OnSiteAudit				CZ05				Gro										cEVAP				2014						7		Grocery		Grocery		Gro				San Diego Area (CZ07) 		CZ07		0		0		1		0				Area-ft2-BA		2013				1		1		square feet of Building area

				Lighting		Prescriptive Rebate		San Diego-Lindbergh		Data Center		2017		four pipe fan coil						Dat								x		Lighting						PreReb				CZ06				Hsp										cFPFC				2015						8		Health/Medical - Hospital		Hospital		Hsp				El Toro Area (CZ08) 		CZ08		0		1		1		1				Building		2013				1		1		building associated with the technology

				Non-Savings Measure		Direct Install Prescriptive Rebate		Fullerton		Residential Mobile Home		Any Vintage		no cooling with electric heat						DMo										NonSav				x		PreRebDI				CZ07				Nrs										cNCEH				2017						9		Health/Medical - Nursing Home		Nursing Home		Nrs				Pasadena Area (CZ09) 		CZ09		0		1		0		1				Cap-kBTUh		2013				1		1		kBTUh of input capacity

				Process Distribution		Downstream Prescriptive Rebate		Burbank-Glendale		Education - Community College		Existing		no cooling with gas furnace						ECC										ProcDist				x		PreRebDown				CZ08				Htl										cNCGF				Ex						10		Lodging - Hotel		Hotel		Htl				San Bernardino Area (CZ10) 		CZ10		0		1		1		1				Cap-kW		2013				1		1		kW of input capacity

				Process Drying		Upstream Prescriptive Rebate		Riverside		Education - Primary School		MH: 1995 - 2005		packaged terminal air conditioner						EPr										ProcDry				x		PreRebUp				CZ09				Mtl										cPTAC				MH00						11		Lodging - Motel		Motel		Mtl				Red Bluff Area (CZ11) 		CZ11		1		0		0		0				Cap-MBTUh		2013				1		1		MBTUh of input capacity

				Process Heat				Red Bluff Area		Education - Relocatable Classroom		MH: 2006 - 2014		packaged terminal heat pump						ERC										ProcHeat										CZ10				MBT										cPTHP				MH06						12		Manufacturing - Bio/Tech		Bio/Tech Manufacturing		MBT				Sacramento Area (CZ12) 		CZ12		1		0		0		0				Cap-Tons		2013				1		1		ton of cooling capacity

				Process Refrigeration				Sacramento Area		Education - Secondary School		MH: Before 1976		packaged variable air volume system with electric heat						ESe										ProcRefrig										CZ11				MLI										cPVVE				MH72						13		Manufacturing - Light Industrial		Light Industrial Manuf.		MLI				Fresno Area (CZ13) 		CZ13		1		1		0		1				Ctrl-kW		2013				1		1		kW Controlled

				Recreation				Fresno Area		University Dormitory		MH: 1976 - 1994		packaged variable air volume system with gas furnace						EUD										Recreate										CZ12				OfL										cPVVG				MH85						14		Office - Large		Large Office		OfL				China Lake Area (CZ14) 		CZ14		0		1		1		1				Each		2013				1		1		installation of technology

				Service				Palmdale		Education - University		New		built-up variable air volume system with electric reheat						EUn										Service										CZ13				OfS										cSVVE				New						15		Office - Small		Small Office		OfS				Blythe Area (CZ15) 		CZ15		0		1		1		1				Fixture		2013				1		1		lighting or plumbing fixture

				Service and Domestic Hot Water				Palm Springs-Intl		FItness Center - Private Health Club				built-up variable air volume system with gas boiler						Fhc										SHW										CZ14				RSD										cSVVG										16		Restaurant - Sit-Down		Sit-Down Restaurant		RSD				Mount Shasta Area (CZ16) 		CZ16		1		1		0		1				Flow-CFM		2013				1		1		CFM of rated air flow

				Whole Building				Blue Canyon		Greenhouse				no HVAC (unconditioned)						GHs										WhlBldg										CZ15				RFF										cUnc										17		Restaurant - Fast-Food		Fast-Food Restaurant		RFF						IOU		1		1		1		1				Flow-GPM		2013				1		1		gallons per minute of rated flow

										Grocery				water loop heat pump						Gro																				CZ16				Rt3										cWLHP										18		Retail - Multistory Large		Department Store		Rt3																		Household		2013				1		1		dwelling or household

										Lodging - Guest Room				standard weights applied to commercial HVAC types						Gst																								RtL								x		cWtd										19		Retail - Single-Story Large		Big Box Retail		RtL																		Installation		2013				1		1		technology installation 

										Hotel Guest Room				central AC with gas furnace						HGR																								RtS										rDXGF										20		Retail - Small		Small Retail		RtS																		KiloLumen		2013				1		1		kiloLumens of light output

										Health/Medical - Hospital				central heat pump with electric resistance backup						Hsp																								SCn										rDXHP										21		Storage - Conditioned		Conditioned Storage		SCn																		kW		2013				1		1		kiloWatt demand

										Lodging - Hotel				central AC with "Other Heat" source, such as propane						Htl																								SUn										rDXOH										22		Storage - Unconditioned		Unconditioned Storage		SUn																		kWh		2013				1		1		annual kWh consumption

										Transportation Equipment				evaporative cooling with separate gas furnace						IAT																								WRf										rEVAP										23		Warehouse - Refrigerated		Refrigerated Warehouse		WRf																		kWreduced		2013				1		1		kiloWatt demand reduction

										Manufacturing Beverage				no cooling, electric baseboard heating						IBM																								Com										rNCEH										24		Residential - Single Family		Single Family Home		SFm																		Lamp		2013				1		1		per lamp

										Chemical Processing				no cooling, gas furnace						ICP																								SFm										rNCGF										25		Residential - Multifamily		Multifamily Home		MFm																		Len-ft		2013				1		1		length (feet)

										Manufacturing Cement/Stone				no cooling with "Other Heat" source, such as propane						ICS																								MFm										rNCOH										26		Residential - Double-Wide Mobile		Double-Wide Mobile Home		DMo																		Proc-lbs		2013				1		1		Pounds of material processed

										Food Processing				standard weights applied to residential HVAC types						IFP																								DMo								x		rWtd												Weighted - Commercial Buildings				Com																		Rated-HP		2013				1		1		nameplate HP

										Manufacturing Glass										IGM																								Res																						Weighted - Residential Units				Res																		SurfArea-ft2		2013				1		1		surface area (ft2)

										Gas Production										IGP																																																																				therm		2013				1		1		annual therm consumption

										Other Industrial										IndOth

										Petroleum										IPe

										Manufacturing Pharmaceutical										IPH

										Manufacturing Plastics										IPM

										Manufacturing Biotech										MBT

										Manufacturing Electronics										MCE

										Residential Multi-family										MFm

										Manufacturing Light Industrial										MLI

										Metal Production and Fabrication										MPF

										Lodging - Motel										Mtl

										Health/Medical - Nursing Home										Nrs

										Office - Large										OfL

										Office - Small										OfS

										Residential										Res

										Restaurant - Fast-Food										RFF

										Restaurant - Sit-Down										RSD

										Retail - Multistory Large										Rt3

										Retail - Single-Story Large										RtL

										Retail - Small										RtS

										SCE Agricultrural										s_Agr

										SCE Health/Medical Clinic										s_Cli

										Storage - Conditioned										SCn

										Residential Single Family										SFm

										SCE Food Store										s_FSt

										SCE Industrial										s_Ind

										SCE Miscellaneous Commercial										s_MiC

										Single-wide Mobile Home										SMo

										SCE Transportation - Communication - Utilities										s_TCU

										Storage - Unconditioned										SUn

										Supermarket										Sup

										Vinyards and Processing										VPr

										Warehouse - Refrigerated										WRf

										Water Waste Treatment										WWT
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Lead Assigned WP(s)
PGECODHW101 WPSCGREWH131030A
PGECODHW101 PGECODHW101
PGECODHW104
WP SCOPE - Stg and Instant. PGECODHW104

- All Res and Com

PGECODHW104WP SCOPE PGECODHW104
_ Stg and Inst. All Res and 5
Con Now SF and MF
Ok with Smaller
PGECODHW122 Instantaneous
WP SCOPE - Stg and Instant. — not boilers ??
MF and Com
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) . 75-200 MBTUh
‘ MF Boiler : - 6.12
-_— >200 MBTUh _
‘ MF Storage >= 80 gal ‘ 6.13
Residential [ Storage sl 6' 14 )
<200 MBTUh ( ]
[ Tankless 6. 15
; >200 MBTUh |
\ Heat Pump \40. 50, >=75 gal 6.16

Residential example

Current system has
frequent mis-match in
offerings and tiers (red)

Existing Structure
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w oo
3 0 O
£ 2 2 2 Residential Capacity Efficiency
6.12 |x MF Boiler Small (>75MBTU/h) >=84% TE
X Small (75-200MBTU/h) >=90% TE
X Large (>200MBTU/h)  >=84% TE
X |x >=90% TE
6.13 X MF Storage >80 Gal (>75MBTU/h)  >=83% TE
X >=90% TE
X >=82% TE
6.14 X Res Storage 30Gal EF (0.65-0.69)
X 40 Gal EF (0.65-0.66)
X 40 Gal EF (0.67-0.69)
X 40 Gal EF (0.70+)
X 50 Gal EF (0.67-0.69)
X 50 Gal EF (0.70+)
30, 40, 50 Gal >=62% EF
30, 40, 50 Gal >=67% EF
Small (<75MBTU/h)  >=.67 EF
6.15 |x Res Tankless Small (<200MBTU/h)  >=85% EF
X >=90% EF
X Small (76-200MBTU/h) >=82% EF
X >=92% EF
X >=90% TE
Large (>200MBTU/h)  >=84% TE
X >=90% TE
6.16 X Heat Pump 40 gal (min.) EF=2.0, BL-1
X 50 gal EF=2.0, BL-1
X 60 gal EF=2.0, BL-1
X 75 gal (and up) EF=2.0, BL-1
X 40 gal (min.) EF=2.0, BL-2
X 50 gal EF=2.0, BL-2
X 60 gal EF=2.0, BL-2
X 75 gal (and up) EF=2.0, BL-2
X X [x 40 gal (min.) EF=2.0, BL-3
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Residential Qualifying

I 75-200 MBTUh | . . .
| MF Boiler I 6.12 Technology Capacity Efficiency
>200 MBTUh 6.12|MF Boiler Small (75-200MBTU/h) >=84% TE
>=90% TE
) Y Large (>200MBTU/h)  >=84% TE
[ MF Storage I >= 80 gal 6.1 3 ‘ >=90% TE
i ’ | cemmm— 6.13|MF Storage >=80 Gal (>=75MBTU/h) >=82% TE
esdential } [ Storage ‘ 30, 40, 50 gal 6_1 4 } >=90% TE
ii 6.14|Res Storage 30 Gal (<75 MBTU/h)  >=70% EF
A .\. B — 0
[ — <200 MBTUh 40 Gal >=67% EF
Y 6.1 5 50 Gal >=67% EF
| 200 MBTUh : 6.15|Res Tankless Small (<=200MBTU/h) >=84% EF
) >=90% EF
[ Heat Pump 40, 50, >=75 gal 6.16 ‘ Large (>200MBTU/h)  >=84% TE
) >=90% TE
» Simplifying offerings and tiers 6.16|Heat Pump 40gal SZ20EF
Lower tiers can be omitted from programs 50 gal | >=2.0EF
>=75ga >=2.0 EF

Match with commercial where applicable
For residential units, UEF values are being developed; planning to include in text.
Savings recalculation and replacement of EF values may occur in Stage 2.

+ Impact: Harmonized approach; Continued alignment with changing measures.

Water Heating — Tier 1 12/7/2017




» Offering

2 Industrial (All — Not Selected NAICS Codes)
o Gas Only
o Implementation: Replace on Burnout (ROB/NR), Midstream / PreRebDown

o Stage 1 Issues
- Agree on capacity factor (PG&E value of 41.9% based on published source)

o Agree on baseline hot water boiler efficiency
= HW boiler baseline CE (82% PG&E — 80% SCG)
= Does Title 20 / Title 24 code allow exemptions to process boilers — definition of boiler?

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

Hot Water Hot Water Steam

Measure Calculation Tier1

ombustion Efficiency

» Measure Extension
o Added Measure to POUSs

» Stage 2 Issues
o Separate steam baseline efficiencies for natural gas draft type (natural or not)
o Convert to thermal efficiencies to align with other boilers
o More current sources (like CASE study) for capacity factor for CA industry
o Revisit and include CZ variation Black text = Currentstate of the consolidated measure

Blue text = Changing and / or first time item is mentioned

Water Heating -Tier1 Italics text = Item that has not been completed 12/14/2017




» Offering

2 Industrial (No Select NAICS Codes)
o Gas only
o Implementation: Replace on Burnout (ROB/NR), Midstream

» Stage 1 Issues

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

» Measure Extension

0 Added Measure to POUs

o Added Measure to SDG&E / SCG (new savings also — was incorporated as Tier
2 process boilers previously)

e Stage 2 Issues

o Convert to thermal efficiencies to align with other boilers
2 More current sources (like CASE study) for capacity factor for CA industry
o Revisit and include CZ variation (default for SCG/SDG&E included)

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

Water Heating —Tier1 Italics text = Item that has not been completed 12/14/2017
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» Offering

2 Multifamily only

2 Gas only

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

» Stage 1 Issues

2 None

» Measure Extension

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

» Stage 2 Issues

0 Consider including Climate Zone variation

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

Water Heating . Tier 1 Italics text = Item that has not been completed 12/14/2017




» Offering

2 Multifamily only
o Gas only

CALIFORNIA

TECHNICAL FORUM

2 Implementation: Replace on Burnout (ROB), PreRebDown preferred
= Midstream / Upstream Direct Install Possible

» Stage 1 Issues

2 Adopt two efficiency tiers consistent with SCG WP

= Non-condensing
= Condensing

» Measure Extension

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

» Stage 2 Issues

2 Consider including climate zone variation

Water Heating — Tier 1

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

12/14/2017
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» Offering
2 Commercial (Multifamily/PG&E)
2 Gas Only

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

» Stage 1 Issues

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

» Measure Extension

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

» Stage 2 Issues

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

Water Heating . Tier 1 Italics text = Item that has not been completed 12/14/2017




» Offering

2 Residential

CALIFORNIA

TECHNICAL FORUM

= (Commercial applications referenced in PG&E Workpaper text only)

o Electric Only

o 50 gal Heat Pump water heater replacing 30/40/50 gallon electric storage heater
o Implementation: Replace on Burnout (ROB/NC), PreRebDown/ Up

= Direct Install possible

» Stage 1 Issues

2 Adopt SCE approach — new WP approved
o Measure efficiency of 3.24 EF (CPUC)
o Convert EF to UEF in text

» Measure Extension

2 Added measure for POUs

» Stage 2 Issues

o Consider Early Retirement / Accelerated Replacement

o Consider fuel switching from gas

o Convert savings from EF to UEF in calculator (v2.1)

Water Heating — Tier 1

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

Italics text = Iltem that has not been completed 12/14/2017
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» Offering

o Residential
o Electric and Gas
o Implementation: Replace on Burnout (ROB/NC), PreRebDown

» Stage 1 Issues

o Use DEER approved calculator and approach
0 Most Current: WaterHeater-Calculator v2.1.xIsm — older version in WPs
1 Convert EF to UEF values in text

» Measure Extension

- Added measure for POUs (electric measure)

» Stage 2 Issues

o Add savings based on UEF values — calculator conversion in progress

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

Water Heating — Tier1 Italics text = Iltem that has not been completed 12/14/2017
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» Offering .

. : K © ¢
o Commercial Electric and Gas l E
- Implementation: Replace on Burnout (ROB/NC)
2 PreRebDown / Up / Mid
= Direct Install possible (MF)

» Stage 1 Issues

> L)

1T
Use DEER approved calculator and approach M
Most Current: WaterHeater-Calculator v2.1.xIsm — older version in WPs
Convert EF to UEF values in text
Industrial and commercial - larger heaters, calculations use TE

» Measure Extension

- Added measure for POUs (electric measure)

» Stage 2 Issues

- Add savings based on UEF values — calculator conversion in progress

Q
Q
Q
Q

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

Water Heating — Tier1 Italics text = Iltem that has not been completed 12/14/2017
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» Offering

2 Residential
o Electric and Gas
2 Implementation: Replace on Burnout (ROB/NC), PreRebDown / Up

» Stage 1 Issues

o Use DEER approved calculator and approach
= Most Current: WaterHeater-Calculator v2.1.xIsm —
o Older version in current WPs

2 Convert EF to UEF values in text

» Measure Extension

- Added measure for POUs (electric measure)

» Stage 2 Issues

o Add savings based on UEF values — calculator conversion in progress

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

Water Heating — Tier1 Italics text = Iltem that has not been completed 12/14/2017
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» Offering =
o Commercial Electric and Gas

o Implementation: Replace on Burnout (ROB/NC), PreRebDown
= PreRebUp and DI (MF) Possible

» Stage 1 Issues

o Use DEER approved calculator and approach
= Most Current;: WaterHeater-Calculator v2.1.xIsm — older version in WPs

o Convert EF to UEF values in text
= Industrial and commercial - larger boilers, calculations use TE

» Measure Extension

- Added measure for POUs (electric measure)

» Stage 2 Issues

o Add savings based on UEF values — calculator conversion in progress

Black text = Current state of the consolidated measure
: . Blue text = Changing and / or first time item is mentioned
Water Heatmg —Tier1 Italics text = Item that has not been completed
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» Offering

Commercial and Industrial
1 inch insulation on uninsulated HW / steam lines
Gas Only

Implementation: Retrofit Add-On (REA/AQOE), PreRebDown
=~ BRO?

» Stage 1 Issues

0 Use SCG developed calculator
= Standalone tool based on 2014 / 2015 Itron ESPI Pipe Insulation Reports
o Expands for multiple iterations allows accurate estimation for outdoor piping

» Measure Extension

2 None

» Stage 2 Issues

Q CO”Slder damaged |nSUIat|On (SDG&E WP) Black text = Current state of the consolidated measure

Q
Q
Q
Q

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

Water Heating — Tier 1 12/14/2017
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e Cross Cutting Issues

2 Be inclusive - include multiple offerings (efficiency tiers)

= Expand commercial to agricultural and industrial where
relevant

= Expand NR/ROB measures to include NEW/NC where
possible

= Consider AR/ER baseline types for several measures
(Instantaneous heaters, damaged insulation, HPWHSs, etc.)
in light of R4818 / AB802

Water Heating — Tier 1 12/7/2017
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» Combination Space/Water Heating Bollers
» CO2 HPWHs

» Other Technologies
2 Table top water heaters
2 Grid enabled water heaters (demand response)
- Desuperheaters

2 Gasl/electric fuel switching measures
« HPWHs
= Others?
= 3 prong test and all GHG impacts (leaks, fuel mix, etc.)

» Recommendation — Stage 2 (2018)




QQQQQQQQQQQQQ

NEXT WH SUBCOMMITTEE MEETING DATE
Dec. 20, 2017 @ 1 PM

Ad Hoc by email as needed?
Questions?

Next Steps?

12/7/2017
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No. Name

6.01 Faucet Aerator and Low Flow Showerhead

Water Heating — Tier 1 11/2

6.02 Faucet Aerators for Bathroom/Kitchen Sinks in Residential Buildings
6.03 Low-Flow Showerheads
6.04 Temp-Initiated Shower Flow Restr. Valve w&w/o LF Showerhead
6.06 Therm Savings Kit
6.07 Boiler, Commercial
6.08 Tankless, Commercial
6.09 Storage Water Heater, Commercial
6.10 Boiler, 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
6.21 Hot Water Line Insulation Electric/Gas
6.22 Tank Insulation
Grand Total

Sum of

NumUnits
18,822
232,384
83,141
8,637
139,674
394,267
32,928
205,301
419,761
18,395
5,798
14,980
109,485
506
16,089
64,080
18,707
1,782,954

Demand Energy
Energy (kWh/yr) (kW) (therms/yr)
42,306 4.25 | 18,852
30 0.00 | 397,107
0 0.00 B h93,980
0 0.00 | 13,461
0 0.00
33,809 0.94 I 717|657
(16,629) 0.03 ] 135,539
0 0.00 8 | 324,740
0 0.00 I 184,035
0 0.00 | 28,089
0 0.00 | 6,389
18,354 1.79 8 | 305,457
38,451 12.51 [ ]449,694
842,354 181.61 0
440,908 48.97 | 349,389
0 0.00
0 000 ] 186,005
1,399,584 250.10 5,905,622

Representative as claims track to IOU WPs — not all proposed
eTRM numbers included. May also have had zero claims in 2016.
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