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Commercial CEE RFP Calculator Tool 

Quick Guide and Equation Reference

This draft version of the model is for commercial measures only.  The spreadsheet has not been copy protected, but the final user version can be ‘locked-down’ as needed.   In the final version, the user will enter data only into the INPUT tab.  The OUTPUT tabs will be shown, but locked.  The other sheets will be either locked or hidden.

This document provides a brief guide to the user inputs and outputs.  This is followed by a detailed presentation of the equations used by the Calculator Tool.  The last section presents a discussion of the data management issues and steps taken in developing the inputs for the tool.
Inputs Summary

	Item
	Location
	Comment

	Proposer Name
	Cell B4
	Text field

	Program Name
	Cell B5
	Text field

	Service Territory
	Cell B6
	Text field

	Program Budget
	
	

	Administrative Costs
	F2
	Total cost over the three year life of the program.  Entered in nominal dollars

	Market/Outreach
	F3
	Entered in nominal dollars

	Direct Implementation
	F4
	Entered in nominal dollars.  This cell entry is for non-incentive related costs.  Incentive and rebate information is entered on a per-measure basis or in cell H3.

	Total Incentives and Rebates
	F5
	Not a user entry.  Sum of values in Cells H3 to H6

	EM&V
	F6
	Entered in nominal dollars

	Other
	F7
	Entered in nominal dollars.  Use this cell for items such as financing and performance award.

	User Input Incentive
	H3
	Entered in nominal dollars.  Use this cell for incentives and rebates that are not calculated on a per unit basis.  Users should be careful to avoid double counting incentives.  If this cell is used, only enter incentive values in columns J through L for measures that are not included in this incentive calculation.

	Direct Install Rebate
	H4
	Not a user entry.  Present value total based on rebates per unit entered in column J.  Note that the value shown is a present value (to reflect the expected timing of the payments).  PV is appropriate for cost effectiveness evaluations.  Do not use this value to determine annual budget outlays.

	Direct Install Labor
	H5
	Not a user entry.  Present value total based on direct install labor per unit entered in column K. Note that the value shown is a present value (to reflect the expected timing of the payments).  PV is appropriate for cost effectiveness evaluations.  Do not use this value to determine annual budget outlays.

	Direct Install Materials
	H6
	Not a user entry.  Present value total based on direct install materials per unit entered in column L.  Note that the value shown is a present value (to reflect the expected timing of the payments).  PV is appropriate for cost effectiveness evaluations.  Do not use this value to determine annual budget outlays.

	Program Inputs (Inputs begin in Row 11)

	Measure Name
	Col A
	Text field

	Climate zone
	Col B
	Select from drop-down list.  Cannot be left blank.  Used to determine the impacts and costs for the measure.  ‘System’ applies the generation and T&D avoided costs from the climate zone with the lowest average generation and transmission avoided capacity cost over 20 years. Note that Climate zone 3 has been subdivided into two subzones.  Climate zone 3A is for San Francisco and the Peninsula.  Climate Zone 3B is for the East Bay.
    See the attachment for a complete listing of Cities and Climate Zones.

	Target Sector
	Col C
	Select from the Drop Down list.

	Sector Data Code
	Col D
	No user input.  Used by the spreadsheet to limit the Measure End Use shapes that appear in the Column E drop down lists.  

	Measure End Use Shape
	Col E
	Select from the drop-down list.  Note that the list of measures can vary depending upon the Target Sector selected in Column C.  A more detailed discussion is included below.

	Measure End Use Shape
	Col E
	Select from drop-down list.  This entry is used to determine the Measure Life, based on values in the Program Manual.

	CZ, Sector, Measure combination found?
	Col F
	Not a user input.  If FALSE, then recheck the measure end use shape drop down list to verify that you have selected a valid measure.   Typically, the FALSE warning will appear when the user selects a measure based on a certain Sector, but then changes the Sector without updating the measure choice.

	Measure Type
	Col G
	Select from drop-down list.  This entry is used to determine the Measure Life, based on values in the Program Manual

	Program Type
	Col H
	Select from drop-down list.  This entry is used to determine the Net-to-Gross ratio, based on values in the Program Manual

	Unit Definition
	Col I
	Not used by the spreadsheet.  For informational purposes only.

	Financial Incentive
	Col J
	Per unit incentives paid to the participant by the sponsoring agency.  (INC[t])

	Financial Incentive: Rebate
	Col J
	Per unit rebates paid to the participant by the sponsoring agency.  

	Financial Incentive: Direct Install Labor
	Col K
	Per unit labor provided to the participant by the sponsoring agency.  

	Financial Incentive: Direct Install Materials
	Col L
	Per unit materials provided to the participant by the sponsoring agency.  

	Gross Incremental Measure Cost
	Col M
	Cost of the efficient equipment less the cost of the standard efficiency equipment.  Same value as in DEER.  Include initial capital costs, including sales tax, ongoing O&M costs including fuel, removal costs less salvage value, and value of customers time in arranging for installation (if significant).  (PC[t])  Subtract participant avoided costs for alternate fuel devices (PA[t])

	Gross Unit Annual Electricity Savings
	Col N
	Annual net kWh reduction attributable to the installation of one unit of the measure.

	Summer Peak kW Savings per unit
	Col P
	Summer peak period kW reduction attributable to installation one unit of the measure.  Only used for measures that rely upon H-factors for their reduction shape.  For those measures that rely upon hourly shapes, the corresponding cell is grayed out.

	Gross Unit Annual Gas Savings
	Col Q
	Annual net therms reduction attributable to the installation of one unit of the measure.

	Gas Sector
	Col R
	Select from the drop-down list.  Used to determine the gas avoided costs to apply to the measure.

	Gas Savings Profile
	Col S
	Select from the drop-down list.  Used to determine the gas avoided costs to apply to the measure.  

1. Summer Only:  All gas savings occur in April through September.

2. Winter Only:  All gas savings occur in October through March

3. Annual:  Gas savings occur uniformly throughout the year.

	Effective Useful Life
	Col T
	Determined by the spreadsheet, based on Measure Type.

	Net –to-Gross Ratio
	Col U
	Determined by the spreadsheet, based on Program Type.

	Installation Schedule
	
	

	Installations by Quarter
	Col W to Col AI.
	Number of incremental units installed by the beginning of the quarter.  For example, Q1 2006 would have all units installed prior to 1/1/2006.  Q2 2006 would have all units installed from 1/1/2006 through 3/31/2006.  Q3 2006 would have all units installed from 4/1/2005 through 6/30/2006.  This convention of “units installed at the beginning of the quarter” results in slightly conservative estimates of benefits, as programs could be installed up to three months prior to recognition of their savings.  Compared to a “middle of the quarter” convention, this approach results in present values that are 1.5% lower.  As the same convention applies to both costs and benefits, the impact on net benefits or benefit cost ratios is likely negligible.

	Comments
	Col AJ
	For informational purposes only.  Not used in the calculations.


Output 
Notes on the Tests
Total Resource Cost Test (With externalities)
	Item
	Comment

	Tax Credits (TC)
	No explicit input for tax credits.  

	Levelized benefits per kWh 
	Use Net discounted kWh to correspond to Net benefits (NTG ratio adjusted)




Outputs

	Item
	Location
	Comment

	Total Program Budget
	C4
	Total of all program budget items, including rebates and incentives

	Incentives and Rebates
	C5
	Present value of total incentives and rebates.  These are already included in the Total Program Budget in C4.  They are shown separately so that they can be removed from the TRC test.

	Net Incremental Measure Cost
	C6
	Present value of participant costs before any incentives or rebates, multiplied by Net to Gross Ratio

	Program Impacts
	
	

	Net Smr Pk (kW)
	B10
	Sum across all measures of their average July through September coincident peaks in the fourth year of the program. Coincident peak is defined as the load during the five highest system load hours in each month. (See Equations for CP_KW).  Value is adjusted for the net to gross ratio.  

	Net NCP (kW)
	C10
	Sum across all measures of their individual maximum demands in the year, adjusted for net-to-gross ratios.  (See Net NCP)

	Net CEC (kW)
	D10
	Sum across all measures of their “CEC” peak demand.  (See Net CEC)

	Annual Net kWh
	E10
	Sum across all measures of their annual kWh savings adjusted for their net-to-gross ratio. 

	Lifecycle Net kWh
	F10
	Sum across all measures of their lifecycle kWh savings, adjusted for their net-to-gross ratios.  Lifecycle savings = Annual kWh * Measure Life (in yrs) * Net-to-gross ratio.* Total units installed.  Note: This metric is NOT based on the units in place during the third quarter of year 4.

	Annual Net Therms
	G10
	Sum across all measures of their annual therm savings adjusted for their net-to-gross ratio.

	Lifecycle Net Therms
	H10
	Sum across all measures of their lifecycle therm savings, adjusted for their net-to-gross ratios.  Lifecycle savings = Annual therms * Measure Life (in yrs) * Net-to-gross ratio.* Total units installed.  Note: This metric is NOT based on the units in place during the third quarter of year 4.therms.

	Cost Effectiveness 
	
	Lifecycle Present Value Dollars

	Program TRC
	
	

	TRC Cost
	B16
	Total Program Budget + net incremental measure cost – Rebates (See TOTCostTRC)

	TRC Benefits – Electric
	C16
	Sum of net electric present value benefits for all measures installed over the three years. “Net” indicates the gross benefits are multiplied by the Net-to-Gross ratios. (See NetPVBen[E])

	TRC Benefits – Gas
	D16
	Sum of net gas present value benefits for all measures installed over the three years. “Net” indicates the gross benefits are multiplied by the Net-to-Gross ratios.  (See NetPVBen[G])

	NPV
	F16
	TRC Benefits Electric +TRC Benefits Gas – TRC Cost

	BC Ratio
	G16
	(TRC Benefits Electric + TRC Benefits Gas) / TRC Cost.  Note that the B/C Ratio is an approximation because any supply costs associated with increased are treated as negative benefits rather than as a cost as in the Standard Practice Manual

	PAC (Program Administrator Cost Test)

	PAC Cost
	B17
	Total program budget, including customer incentive payments. (See TOTCostPAC)

	PAC Benefits – Electric
	C17
	Same as TRC test

	PAC Benefits – Gas
	D17
	Same as TRC test

	Incentives
	E17
	NA.  Already included in PAC Cost above 

	PAC NPV
	F17
	PAC Benefits Electric +PAC Benefits Gas + Incentives – PAC Cost (see BP)

	PAC BC Ratio
	G17
	(PAC Benefits Electric + PAC Benefits Gas + Incentives) / PAC Cost.  Note that the B/C Ratio is an approximation because any costs associated with increased usage are treated as negative benefits rather than as a cost as in the Standard Practice Manual

	Levelized Costs and Benefits

	TRC Discounted kWh
	B25
	Discounted lifecycle avoided kWh, adjusted for Net-to-gross ratio for each measure. (See kWhD[N])

	PAC Discounted kWh
	B26
	Same as TRC Discounted kWh.

	TRC Discounted Therms
	C29
	Discounted lifecycle avoided therms, adjusted for Net-to-gross ratio for each measure. (See ThD[N])

	PAC Discounted Therms
	C30
	Same as TRC Discounted Therms.

	TRC Cost
	D25, D29
	(TRC Benefits) less the (TRC Benefits – Costs)

	PAC Cost
	D26, D30
	(PAC Benefits) less the (PAC Benefits – Costs)

	TRC Benefits
	E25, E29
	TRC benefits (by fuel type) divided by the TRC discounted kWh or Therms.

	PAC Benefits
	E26, E30
	PAC benefits (by fuel type) divided by the PAC discounted kWh or Therms.

	TRC NPV
	F25, F29
	Sum over all measures of TRC benefits less the allocated TRC costs for each measure.  For each measure, unit costs (net IMC) are allocated between electric and gas in proportion to the benefits by fuel for that measure.  The remaining program costs are allocated to each measure based on each measure’s share of the total electric and gas benefits.  Once allocated to each measure, the remaining program costs are allocated to electric and gas in proportion to the benefits by fuel for that measure.

	PAC NPV
	F26, F30
	Sum over all measures of PAC benefits less the allocated PAC costs for each measure.  For each measure, unit costs (per unit rebates, direct install labor, and direct install materials) are allocated between electric and gas in proportion to the benefits by fuel for that measure.  The remaining program costs are allocated to each measure based on each measure’s share of the total electric and gas benefits.  Once allocated to each measure, the remaining program costs are allocated to electric and gas in proportion to the benefits by fuel for that measure.

	Net Impacts Summary by Year

	Net Summer Peak kW
	B36:B39
	Incremental net average summer peak reductions for measures installed since the 4th quarter of the prior year and until the 3rd quarter of the year of concern.  The summer peak impacts are based on the average coincident impact per measure from July through September, adjusted for the Net –to-gross ratio.   Note that the Net Smr Peak reduction for programs installed for the 4th quarter of 2008 are shown in the row for 2009.

	Net NCP
	C36:C38
	Maximum monthly NCP for the year. (See NNCP[t]).  Note that the sum of these annual Net NCP values will likely be lower than the Net NCP value shown in the Program Inputs section.  As some measures will have maximum reductions in different months, the NCP reductions in any particular month will be lower than the annual NCP reduction (which uses the maximum reduction for each measure, regardless of when that reduction occurs)

	Net CEC
	D36:D38
	Total program CEC Peak allocated to years based on the annual kWh for programs installed in the year of concern.

	Annual Net kWh
	E36:E38
	# of measures installed in the year * Annual kWh reduction per measure * Net-to-gross ratio

	Lifecycle Net kWh
	F36:F38
	Total program lifecycle net kWh reductions allocated to years based on the annual kWh for programs installed in the year of concern.

	Annual Net Therms
	G36:G38
	Total program net therm reductions allocated to years based on the annual kWh for programs installed in the year of concern.

	Lifecycle Net Therms
	H38:H38
	Total program lifecycle net therm reductions allocated to years based on the annual kWh for programs installed in the year of concern.

	Net Impacts by Sector
	
	Same information as the Net Impacts Summary section, except segmented by customer sector instead of year of installation.  Net CP information is for units in place in 3rd quarter of 4th year.

	Net Impacts by Climate Zone
	
	Same information as the Net Impacts Summary section, except segmented by location instead of year of installation.  Net Average Summer Peak information is for units in place in the 3rd quarter of the 4th year.

	Monthly Impacts
	
	All impacts are based on the devices that would be in place in that month.  All measures are assumed to be installed on the first say of the quarter (no ramp-up). (see IMP_MO[x]).  Note that the NCP values will not match what is shown in the Program Input section  As some measures will have maximum reductions in different months, the NCP reductions in any particular month will be lower than the annual NCP reduction (which uses the maximum reduction for each measure, regardless of when that reduction occurs)


Output- Measure

	Net Impacts by Measure
	
	Same information as the Impacts Summary section, except segmented by measure instead of year of installation.  CP information is for units in place in 3rd quarter of 4th year.

	Levelized Benefits less Costs

	w/ allocated Admin
	Cols K,L,O,P
	Same information as in the Output Tab for levelized results, but reported by measure.

	No Allocated Admin – TRC
	Cols I,J
	Only includes net IMC in costs.  Program costs and other admin costs are not included.

	No Allocated Admin - PAC
	Cols M,N
	Includes per unit costs for 1) rebates, 2) direct installation, and 3) direct install materials.  Other rebates and incentives (entered as a lump sum on the Input tab), as well as other program and admin costs are not included.


Equations
Net Avg Summer Peak (CP_kW_N)
Average Summer Peak is an average monthly coincident peak value.  The coincident peak is itself, the average of the loads during the five highest PG&E system loads for the month.  These average peak loads are then averaged for July through September to arrive at the Average Summer Peak.  “Net” refers to the peak estimate being reduced by the Net-to-Gross ratio.  This peak load estimate is derived in two ways, depending on whether hourly end use data or H-factor information is used for the end use shape.
For end use shapes with hourly loads:
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Where

kWh_A  
= 
Annual kWh reduction for measure M

NTGM
=
Net –to-Gross ratio for measure M

CP_kW_FactorS,m  =   Coincident peak factor for end use shape S (corresponding to measure M) and month m.  

CP_kW_FactorS,m  =  Average peak load form month m divided by total annual end use load.  The average peak load for shape S is the average end use load during the five highest PG&E system loads for the month adjusted to the chronology of the hourly end use load shapes. The residential hourly end use load shapes are from 1994, adjusted to match the chronology for 1999 by adding one day at the beginning of the shapes.   1999 is used for the base year because the hourly generation market price shape is based on 1999.  The 1994 PG&E system load indices were similarly adjusted by adding 24 to each index value.
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For end use shapes that use H-factors:
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Where

kW_SmrM
=
Summer peak kW reduction for measure M (user input)

1
=
Coincidence factor (1 by assumption)

NTGM
=
Net-to-Gross ratio for measure M

Noncoincident Peak
For End Use shapes with hourly loads:

NCP_FM.m = Max normalized end use hourly load in month m

Normalized end use hourly loads sum to 1.0 over the 8760 observations.

Net NCP  = (M IN_CM,Q * kWh_AM * NTGM * Maxm = 1 to 12(NCP_FM,m) 
where 

IN_CM,Q
=
# of cumulative measures installed by Quarter Q

kWh_A  
= 
Annual kWh reduction for the measure

NTGM
=
Net –to-Gross ratio for measure M

NCP_FM.m
=
Noincident Peak factor for measure M in month m.

M
= 
Measure

m
=
month

S
=
End Use shape

For end use shapes that use H-factors:

NCP_FM.m = kW_SmrM,*Max (kW H-factor, for summer or winter) * NTGM
Where

Summer is April through October, Winter is the other months.
Noncoincident Peak by Year

For End Use shapes with hourly loads:
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Where

INM,Q,CZ
=
# of incremental of measures implemented in quarter Q in climate zone CZ.

T
=
Year of implementation

For end use shapes that use H-factors:
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Where

kW_H_Factor
=
H-factor by TOU period for capacity for the matching season.

kW_Smr
=
User input summer peak kW reduction for one unit.

CEC Peak
Net CEC (KW) = (M IN_CM,Q * kWh_AM * NTGM * (CEC_F) / 1000
where
IN_CM,Q
=
# of cumulative measures installed, and still in place in quarter Q
kWh_A  
= 
Annual kWh reduction for the measure
NTGM
=
Net –to-Gross ratio for measure M
CEC_F
=
0.217 (value prescribed by CEC)

Electric TRC Benefits

NetPVBen[E]M,CZ = PVBen[E]M,CZ * NTGM
Where
NTGM
=
Net –to-Gross ratio for measure M

CZ
=
Climate zone
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R
=
annual discount rate

Q
=
quarter, beginning in January

INM,Q,CZ
=
# of incremental of measures implemented in quarter Q in climate zone CZ.
PV[Gen]M,Q
=
Present value of avoided generation costs for measure M installed by quarter Q
PV[TD]M,Q,CZ
=
Present value of avoided T&D costs for measure M installed by quarter Q in climate zone CZ.
For hourly end use shapes:
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L
= 
Measure life in years

h
=
hours in the quarter, Q
t
=
year corresponding to quarter Q plus n-1 years.

kWEU,h,CZ
=
Normalized load for end use EU during hour h
EU
=
End use selected to correspond to measure M
CZ
=
Climate zone

AC[Gen]h
=
Avoided cost of generation ($/kWh) for hour h in year t.  This value includes environmental costs.
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AC[TD]h,t,CZ
=
Avoided cost of T&D ($/kWh) for hour h in year t in climate zone CZ

For H-factor end use shapes.  Note that for H-factor-based shapes, avoided generation costs are calculated as using both an energy and a capacity piece.  The capacity piece is the all-in market value in excess of the cost of operating a simple cycle gas turbine.  The energy cost is the market value below the simple cycle gas turbine variable cost. 

[image: image9.wmf](

)

å

=

÷

ø

ö

ç

è

æ

+

+

+

=

12

1

,

,

,

,

,

,

4

1

]

[

*

]

[

*

_

*

)

1

(

]

[

Q

Q

CZ

Q

M

M

Q

M

M

C

Q

M

CZ

M

r

Cap

PV

kW

NetGen

PV

A

kWh

Z

IN

r

E

PVBen



[image: image10.wmf](

)

å

å

=

+

=

L

n

n

TOU

t

TOU

TOU

EU

CZ

Q

M

r

NetGen

AC

kWh

HF

NetGen

PV

1

,

,

,

,

)

1

(

]

[

*

]

[

]

[


TOU
=
Time of use period corresponding to the quarter.  The three summer periods are used for quarters 2 and 3.  The two winter TOU periods are used for quarters 1 and 4.

kWM
=
Summer on-peak kW reduction for the measure.

HF[kWh]EU,TOU
=
H-factor for energy share for the EU for the TOU period

AC[NetGen]TOU
=    
Simple average of implied hourly net generation avoided costs during the TOU period in year t.  “Net” refers to the energy avoided costs net of the value of generation capacity.
t
=
year corresponding to quarter Q plus n-1 years.
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AC[TD]TOU,CZ,t  
 =  
Sum of T&D avoided costs for climate zone CZ during the TOU period in year t.

AC[GenCap]TOU,CZ,t  
 =   Sum of implied generation capacity value during the TOU period in year t.

HF[kWh]EU,TOU
=
H-factor for energy share for the EU for the TOU period

Gas TRC Benefits

NetPVBen[G]M,CZ = PVBen[G]M,CZ * NTGM
Where
NTGM
=
Net –to-Gross ratio for measure M

CZ
=
Climate zone.  Not needed for gas, but measures with both electric and gas savings may be entered by climate zone to better estimate electric avoided costs.
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R
=
annual discount rate

Q
=
quarter, beginning in January

INM,Q,CZ
=
# of incremental of measures implemented in quarter Q in climate zone CZ.

Th_AM
=
Annual gas reduction (in therms) for measure M.

PV[Gas]M,Q
=
Present value of avoided gas costs for measure M installed by quarter Q.  Expressed as $ per annual Therm reduction.  Includes procurement, environmental and T&D avoided costs.
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AC[GasC]Q,t
=
Gas commodity avoided cost in year t.  Cost is the average of the monthly commodity costs in the quarter.

AC[GasTD]Q,t,S
=
Gas T&D avoided cost for quarter Q in year t, based on gas seasonal usage pattern S.  T&D benefits are uniform $/Therm values for the winter months (Nov through Mar).  Therefore a gas measure that has all of its reductions in the summer would receive no T&D avoided cost value.  A measure with all of its savings in the winter would receive full TD avoided cost value.  A measure with year round savings would have the TD $/therm avoided cost reduced by a factor of 2 to reflect that fact that only half of the therm reductions (the half that occurs during the winter) would result in T&D avoided costs.  
Costs

TOTCostTRC   = 
Total Program Budget + IMC_N – TOT_INC 

Where
Program Budget 
= 
Sum of user inputs for Administrative, Marketing/Outreach, Direct Implementation (including per measure rebate payments), EM&V, and Performance Award

IMC_N
=
Net incremental measure cost (present value)
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PCM,CZ
=
Incremental cost for Measure M in climate zone CZ.

INM,Q,CZ
=
# of incremental of measures implemented in quarter Q in climate zone CZ.

NTGM
=
Net –to-Gross ratio for measure M

TOT_INC
=
Sum of rebate and incentive payments provided to participants
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INC
=
User input value for lump sum incentive costs

RebateM,CZ
=
Rebate costs for Measure M in climate zone CZ.

DI_LM,CZ
=
Direct install labor incentive costs for Measure M in climate zone CZ.

DI_MM,CZ
=
Direct install materials incentive costs for Measure M in climate zone CZ.
[image: image31.wmf]Discounted Energy
kWhD[G]
=
Discounted avoided kWh – Gross.
kWhD[N]
=
Discounted avoided kWh – Net.
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INM,Q,CZ
=
# of incremental of measures implemented in quarter Q in climate zone CZ.

kWh_AM  
= 
Annual kWh reduction for measure M.
PV(r,L,-1)
= 
The uniform series present worth factor, using a discount rate of r and L number of years.
L
=
Measure life in years.

kWhD[N]M,CZ
=
kWhD[G]M,CZ * NTGM
kWhD[N]
=
M,CZ (kWhD[G]M,CZ * NTGM)
NTGM
=
Net–to-Gross ratio for measure M.
ThD[G]
=
Discounted avoided therms – Gross.

ThD[N]
=
Discounted avoided therms – Net.
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Th_AM
=
Annual gas reduction (in therms) for measure M.

ThD[N]M,CZ
=
ThD[G]M,CZ * NTGM
NTGM
=
Net–to-Gross ratio for measure M.

Levelized Benefits – Costs
Levelized Benefits – Costs:  Electric, TRC Test, No Admin Costs.
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Levelized Benefits – Costs: Gas, TRC Test, No Admin Costs.
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Levelized Benefits – Costs:  Electric, TRC Test, with Admin Costs.
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Levelized Gas Benefits – Costs:  Gas, TRC Test, with Admin Costs.
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Levelized Benefits – Costs:  Electric, PAC Test, No Admin Costs.
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Levelized Benefits – Costs: Gas, PAC Test, No Admin Costs.
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Levelized Benefits – Costs:  Electric, PAC Test, with Admin Costs.
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Levelized Gas Benefits – Costs:  Gas, PAC Test, with Admin Costs.
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Where
EAllocM,CZ
=
Electric allocation for measure M in climate zone CZ.


=
NetPVBen[E]M,CZ / (NetPVBen[E]M,CZ + NetPVBen[G]M,CZ)
MAllocM,CZ
=
Measure allocation.
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UnitIncM,CZ
=
Present value Per unit Rebate + per unit direct install labor + per unit direct install materials.  Discounting is based on installation schedule. (see TOT_INC for discounting details)
Admin[TRC]
= 
Total Program Costs excluding rebates and incentives

Admin[PAC]
=
Total Program Costs less the sum of all UnitIncM,CZ  (this is done to avoid double counting, as those per-unit costs are included in the “no admin costs” case)
Monthly Impacts
For CP, NCP, and monthly kWh.
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Where
IMP_MO[X]
=
Monthly impact for metric X.  Metrics can be CP, NCP, kWh
kWh_AM  
= 
Annual kWh reduction for measure M.

NTGM
=
Net–to-Gross ratio for measure M.
IMP_U[X]M.m
=
Per unit impact for metric X.  Value is normalized to total annual kWh reductions.  

IN_CM,Q
=
# of cumulative measures installed, and still in place in quarter Q
M
=
Measure

m
=
Month of the year (1 – 12)
For Monthly Therms
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Where

IMP_U[Th]M,m
=
Per unit impact for therms.  Value is normalized to total annual kWh reductions, so the sum of across the 12 months = 1.0.
Load Shape Mapping

With the development of the hourly avoided costs by climate zone, the benefits of an efficiency measure depends on the timing of the customer reductions.  Ray Wong and his staff produced hourly estimates of efficiency impacts by either climate zone or market segment.  For this initial model, E3 has used the market segment information to preserve those fundamental differences in customer consumption patterns.   In addition, E3 utilized available H-factor information from past CEE filings.

Commercial Measures

The commercial load shapes are for 1996.  To align the data to the weekly chronology of the avoided cost information (1991 chronology), the first day was removed from the beginning of the data set.  1996 was also a leap year.  As the dates are less important than the day of the week usage patterns, no adjustment is made for February 29th.  The data is also normalized so that each end use load shape sums to 1.0.
Commercial Enduses
The commercial enduse load shapes were simulated by building type and climate zone.  Similarly to the residential load shapes, enduses were provided by climate zone, and as a system-wide average.  Those that are by climate zone are the totals across the business types in that zone; those that are by business type are totals across all of the climate zones.
We divided the enduse load shapes into two categories; those that are highly weather dependent are used by climate zone (and averaged across business types), those that are not that weather dependent are used by business type (and averaged across climate zones).

In total, there are 134 sets of 8760 data.  These represent 10 enduses across 11 building types and 9 climate zones for a total of 990 sets of avoided cost estimates, plus 3 enduses across 9 climate zones for a total of 27 sets of avoided cost estimates.  This makes a total of 1017 sets of avoided costs.
Commercial Enduse shapes by Climate Zone
Climate Zones
9 CZs: 1,2,3,4,5,11,12,13, 16 , plus “system.”  System is populated with the avoided costs from the climate zone with the lowest average avoided cost over the 20 year timeframe.
Enduses

A/C (COOL), Ventilation (VENT), and Heating (HEAT).  These shapes are denoted by the suffix “(CZ focused)” in the CEE Calculator to indicate that they vary by climate zone, but average across all commercial building types in the climate zone.
Commercial Enduse Shapes by Business Types
These shapes vary by Sector and End Use, but not by climate zone.  For those end uses that overlap with the Enduse shapes by Climate Zone above, the three end uses have the suffix “(sector focused).”
	Building Types
	Enduses

	Grocery
	Cooking Equipment (COOK)

	Hospitals
	Air Compressor Load (AIR)

	Lodging
	Air Conditioning Chillers (COOL)

	Office
	Miscellaneous Electric Load (MISC)

	Restaurants
	Hot Water Heater Load (H20H)

	Retail
	Electric Motor Load (MOTOR)

	School
	Office Equipment Load (OFFICE)

	Warehouse
	Refrigeration Load (FRIDGE)

	Other Commercial
	Indoor Lighting Load (LIGHT_IN)

	
	Outdoor Lighting Load (LIGHT_OUT)

	
	Ventillation (VENT)


� EMBED Equation.3  ���
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