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The purpose of this document is to present an updated Peak Time Rebate (PTR) load impact forecast for 2012-2021 for residential customers consistent with the load impact protocols.  SDG&E’s PTR is not scheduled to begin until 2012 so there is no ex-post load impact data available on the program; however the load impact protocol decision D-08-04-050 requires an ex-ante forecast for future programs using the most up to date information.  A forecast for PTR was previously provided in SDG&E’s AMI application A-05-03-015 and this forecast was updated to satisfy the requirements of  the load impact protocols adopted in decision D-08-04-050 filed April 1st of 2009 and 2010. 

There are five major assumptions required to compute the expected PTR load reduction from residential customers. 1) the rebate price, 2) the participation rates, 3) the reference load, 4) the meter deployment rate and  5) the elasticities which determine the percent impact per customer when combined with the prices. The rebate price is $0.75 as adopted in SDG&E’s GRC phase II decision. In order to avoid double counting with any of the residential technology program such as summer saver and the proposed SCTD program the forecast assumes no customers have enabling technology and therefore no customers receive the higher $1.25 rebate. The participation rate used is 50% which is consistent with the AMI decision D-07-04-043.  The average load per customer for the reference is based on SDG&E’s dynamic load profile data. The reference load is calculated for the 1 in 2 and 1 in 10 weather years for each monthly system peak day and also for the typical event day as required by the load impact protocols. The meter deployment assumptions and elasticities are discussed in more detail below.


The meter deployment plan for the smart meter deployment began in 2009 and as of March 21st  2011 1,194,032 electric AMI meters have been installed for residential and small commercial customers. Customers will become eligible for PTR once they have had a smart meter in place for three months and the hourly interval data has been tested and validated. Although the majority of the smart meters have been installed, none are using the interval data for billing purposes and the interval data has not yet been tested and validated. For this reason PTR will not begin in 2011 except possibly for a small pilot group. The validation of the interval data from the smart meters is scheduled to begin in April of 2011 and is expected to be completed by May of 2012. The PTR forecast therefore assumes a 100% meter validation rate by May of 2012. Although some meters will be validated well before May of 2012, SDG&E plans to call no PTR events in the winter of 2012. Therefore the PTR forecast for January through April of 2012 is zero.

For the residential sector analysis, impact estimates for the last PTR forecast filed were based on price elasticities derived from the Statewide Pricing Pilot (SPP), tailored to reflect the weather conditions and Central Air Conditioning (CAC) saturations of SDG&E’s customers.  This forecast has been updated to take into account more recent PTR pilots that took place in Connecticut and Washington DC. Since the foundation of the PTR forecast is still the original SPP forecast the SPP methodology is described  in this section. Later a brief summary of the results of the more recent along with a summary of the other pilot results and the adjustment made to the forecast based on these pilots.


In the SPP Pilot Equation (3) in Section 3.1 of the SPP Final Report (March 16, 2005), shown below for convenience, was estimated from data on SPP customers in the CPP-F treatment and control cells.
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Where
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 = average daily energy use per hour in the peak period  
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= average daily energy use per hour in the off-peak period
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  = the elasticity of substitution between peak and off-peak energy use
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 = average price during the peak pricing period
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= average price during the off-peak pricing period
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  = measure of weather sensitivity  
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  = the change in elasticity of substitution due to weather sensitivity
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  = average cooling degree hours per hour (base 72 degrees) during the 

                 peak pricing period
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   = average cooling degree hours per hour (base 72 degrees) during the       

                  off-peak pricing period
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  = the change in elasticity of substitution due to the presence of central 

         air conditioning

CAC = 1 if a household owns a central air conditioner, 0 otherwise 
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    = a binary variable equal to 1 for the 
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customer, 0 otherwise, where 

          there are a total of 
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customers.
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= fixed effect for customer
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   =    regression error term. 

The composite elasticity of substitution (ES) in this model is a function of three terms, as shown below:
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The estimated values for (, ( and ( are, respectively, -0.03073, -0.00187 and -0.09107.  The elasticities for the base case residential analysis, reported in Table SSG 6-11 below, were derived by multiplying the coefficients in equation 2 by the CAC saturations for each of SDG&E’s two climate zones and by the values for the weather term for each zone and day type.  The saturation of central air conditioning for residential customers in SDG&E’s service territory is 49 percent in the Inland climate zone and 26 percent in the Coastal climate zone.  


The daily elasticities reported in the table are derived in a similar manner (i.e., by substituting the relevant weather and CAC saturation data into the daily model estimated from the SPP data).  The model is similar to the one shown above except that the dependent variable is daily electricity use rather than the ratio of daily use in each period, and the price term is average daily price.  Equations 3 and 4 represent the daily demand model and the effective daily price elasticity of daily energy use.
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Where
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Q

= average daily energy use per hour  
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= the daily price elasticity
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= average daily price
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= measure of weather sensitivity  
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= the change in daily price elasticity due to weather sensitivity
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= average daily cooling degree hours per hour (base 72 degrees)
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= the change in daily price elasticity due to the presence of central air 

       conditioning

CAC = 1 if a household owns a central air conditioner, 0 otherwise 
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 = regression error term. 

The composite daily price elasticity of substitution in this model is a function of three terms, as shown below:
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The values for (, ( and (, respectively, are -0.03966, 0.00121 and -0.01573.


Before applying the SPP elasticities to predict the impact of the PTR program for residential and small commercial customers, the SPP demand models were used predict impacts for a very similar rebate program implemented by Anaheim Public Utility (APU).  The APU pilot program paid an incentive equal to $0.35/kWh for all energy reduced during the peak period on critical peak days during the summer of 2005.  For the purpose of determining the incentive payment amount, reductions were calculated relative to a baseline value equal to energy use during the peak period on the three highest, non-critical days during the summer period for each customer.  The incentive was paid as a bill credit at the end of the summer.


The peak period in the APU program was from noon to 6 pm and there were 12 events called during the summer period, which ran from June 1st through October 31st.  Approximately 120 customers participated in the pilot.  Customers were recruited into the pilot and then split randomly between treatment and control groups.  Approximately 71 treatment customers and 52 control customers participated in the pilot.

Impacts for the APU pilot were estimated using a two-equation model conceptually similar to the two equations used in the SPP analysis.  One equation had a dependent variable equal to the log of the ratio of peak to off-peak energy use and independent variables equal to the log of average maximum temperature, a weekend binary variable, a critical-day binary variable, an interaction term between the critical-day variable and a treatment binary variable and fixed effects variables for each customer.  The second equation had daily energy use as the dependent variable and independent variables that are the same as in the first equation.  The equations were estimated using the Stata statistical software package and the standard errors were estimated using the Newey-West correction.

This impact estimate was compared with an estimate based on the SPP analysis, using the Price Impact Simulation Model (PRISM) that was developed as part of that project.  The SPP elasticities were adjusted based on the saturation of central air conditioning in the APU service territory (equal to 44.8 percent) and the average APU weather (which is in between the average climate zone 2 and zone 3 weather from the SPP).  The resulting estimate based on the $0.35/kWh incentive and an average base price of $0.097/kWh in the APU service territory (which results in an implicit price of $0.447/kWh during the peak period on critical days), the reduction in peak-period energy use was 11.4 percent, which is extremely close to the 11.9 percent value estimated for the APU pilot.  As a result, SDG&E believes it is appropriate to use the SPP demand models to predict the impact of SDG&E’s proposed PTR program.


The SPP demand models forecast the change in on-peak and off-peak consumption on event days.  The load impact protocols require that results be reported by hour.  First, the original SPP models were used to forecast the total load drop during the peak period and then the results per hour were created using the results of an hourly analysis performed by CRA of residential customers on Track A of the SPP.  Because the hours of the SPP were 2pm-7pm and the current PTR hours are 11 am – 6pm some of the hourly percentage impacts had to be shifted.  The load impact percentage from 2-3 pm from the pilot was applied to the time period from 11 am to 1 pm and the load impact percentage from 3-4 pm was applied to the time period 1pm-3pm.  All other hours were applied to the matching time period.  

 Due to new information from PTR pilot results the load impacts per customer which were based on the SPP pilot data in the previous forecast have been updated to reflect results from pilots in other cities. Results from two other pilots became available in 2010 that show different load impacts between CPP rates and PTR rates.  The Power Cents DC program final report
 published in September of 2010 showed a percentage load reduction of 34% for a CPP rate versus a 13% load reduction for a PTR rate.  Also the Connecticut Plan it Wise pilot
 results showed a 16.1% load reduction in response to a CPP rate versus a 10.9% response rate for PTR.  The PTR forecast filed in this report assumes that PTR impacts per customer for aware customers will be 67% of CPP impacts based on the percentage difference between the CPP and PTR in the Connecticut pilot.  


Another difference between this year’s PTR forecast and previously filed forecasts is the change in the RA hours. Previously the average results from 2pm-6pm were calculated for each month which was consistent with the past RA hours. The new RA hours for demand response are 1pm-6pm for April through October and from 4pm-9pm in all other months. The PTR forecast has been updated to take into account the new RA hours.


Table 1 contains the forecast of monthly estimates of the average on-peak PTR load impacts impact for the monthly peak days in a 1 in 2 year from 2012 to 2021.  For the months April through October the results in the table represent the average load reduction from 1pm-6pm. For the winter months of January through March and November and December the results are from 4pm-6pm. These hours are consistent with the measurement hours required by the RA filing. The variation in the monthly impacts is largely due to variation in weather.
	Table 1 PTR Average On-peak reduction for monthly peak days in a 1 in 2 weather year

	Year
	January
	February
	March
	April
	May
	June
	July
	August
	September
	October
	November
	December

	2012
	0
	0
	0
	0
	50
	46
	70
	69
	63
	52
	14
	16

	2013
	18
	17
	14
	43
	51
	46
	72
	70
	64
	53
	14
	16

	2014
	19
	18
	14
	44
	53
	47
	73
	71
	66
	54
	14
	16

	2015
	19
	18
	15
	45
	54
	48
	74
	73
	67
	55
	14
	17

	2016
	20
	18
	15
	46
	55
	49
	76
	74
	68
	57
	15
	17

	2017
	20
	19
	15
	47
	56
	50
	77
	76
	70
	58
	15
	17

	2018
	20
	19
	16
	48
	57
	51
	79
	77
	71
	59
	15
	18

	2019
	21
	20
	16
	49
	58
	52
	80
	79
	73
	60
	16
	18

	2020
	21
	20
	16
	50
	59
	53
	82
	80
	74
	61
	16
	18

	2021
	22
	20
	16
	51
	60
	54
	84
	82
	75
	62
	16
	19


� PowerCents DC Program Final Report September 2010 E-Meter strategic consulting


� CL&P’s Plan-it Wise Program Summer 2009 Impact Evaluation Brattle Group
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