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Ex Ante Load Impact Forecast for SDG&E Peak Time Rebate 

The purpose of this document is to present an updated Peak Time Rebate (PTR) load impact forecast for 2011-2020 for residential customers consistent with the load impact protocols.  SDG&E’s PTR is not scheduled to begin until 2011 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 include the most current PTR price in the load impact report satisfying the requirements of D-08-04-050 filed April 1st 2009 . Since the AMI meter deployment is running on time as forecasted in the April 1st 2009 report, the results of this report are the same as the April 1st 2009 report. 

There are five major assumptions required to compute the expected PTR load reduction from residential customers. 1) The meter deployment rate, 2) the rebate price, 3) the participation rates, 4) the average load, 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. The participation rate used is 50% which is consistent with the AMI decision.  The average load per customer is based on SDG&E’s load research and daily load profile data.  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 29th  2010 391,126 electric meters have been installed. Customers will become eligible for PTR once they have had a smart meter in place for three months and it has been tested and validated.  Table 1 below shows the percentage of customers expected to eligible for PTR each month after taking into account meter deployment, installation and verification.
	Table 1 Meter Deployment

	Year
	Month
	Percent of residential customers eligible for PTR

	2009
	February
	0%

	2009
	March
	0%

	2009
	April
	0%

	2009
	May
	0%

	2009
	June
	0%

	2009
	July
	0%

	2009
	August
	1%

	2009
	September
	1%

	2009
	October
	2%

	2009
	November 
	3%

	2009
	December
	6%

	2010
	January
	9%

	2010
	February
	14%

	2010
	March
	18%

	2010
	April
	24%

	2010
	May
	29%

	2010
	June
	35%

	2010
	July
	41%

	2010
	August
	47%

	2010
	September
	53%

	2010
	October
	60%

	2010
	November 
	66%

	2010
	December
	72%

	2011
	January
	79%

	2011
	February
	85%

	2011
	March
	91%

	2011
	April
	96%

	2011
	May
	99%

	2011
	June
	100%

	
	
	


For the residential sector analysis, impact estimates are 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.  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


[image: image8.wmf]d

  = measure of weather sensitivity  


[image: image9.wmf]l

  = 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 
[image: image14.wmf]th

i

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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= 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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[image: image32.wmf]e

 = 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.


As previously indicated, before applying the SPP elasticities to predict the impact of the PTR program for residential and small commercial customers, we examined how well the SPP demand models predicted 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.  
PTR Ex-ante Results:

Table 2 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 2010 to 2020.  In the years 2010 and 2011 the results vary by month on account of both the meter deployment and weather for the years 2012 and beyond the variation in the month impacts is due to variation in weather.  This report also contains the hourly ex-ante forecast in the format required by the ex-ante protocols for the peak day in the months of July and August in a 1 in 2 weather year. 
	Table 2 SDG&E PTR 1 in 2 monthly peak day average on-peak reduction forecast

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

	2011
	56
	57
	50
	56
	68
	62
	95
	93
	86
	71
	54
	62

	2012
	73
	69
	56
	59
	70
	63
	98
	95
	88
	73
	55
	63

	2013
	75
	70
	57
	60
	72
	65
	100
	97
	90
	74
	56
	64

	2014
	76
	72
	58
	62
	73
	66
	102
	100
	92
	76
	57
	66

	2015
	78
	73
	59
	63
	75
	67
	104
	102
	94
	77
	58
	67

	2016
	79
	75
	61
	64
	76
	69
	106
	104
	96
	79
	60
	68

	2017
	81
	77
	62
	66
	78
	70
	108
	106
	98
	81
	61
	70

	2018
	83
	78
	63
	67
	80
	72
	111
	108
	100
	83
	62
	71

	2019
	85
	80
	65
	69
	81
	73
	113
	111
	102
	84
	64
	73


1.  July Population Ex-Ante Tables 2011
	Year
	Month
	PTR Monthly Peak Results for a 1 in 2 year

	2011
	7
	

	Hour Ending
	Estimated Reference Load (MWH)
	Estimated Actual Load
	Estimated Load Impact (MWH/hour)
	Average Temperature (oF)
	Uncertainty Adjusted Impact (kWh/hr)- Percentiles

	
	
	
	
	
	10th%ile
	30th%ile
	50th%ile
	70th%ile
	90th%ile

	1
	739.2
	742.6
	-3.5
	69.3
	-2.3
	-3.0
	-3.5
	-3.9
	-4.6

	2
	672.8
	678.2
	-5.3
	68.2
	-3.5
	-4.6
	-5.3
	-6.0
	-7.0

	3
	649.1
	654.4
	-5.3
	68.1
	-3.5
	-4.6
	-5.3
	-6.0
	-7.0

	4
	642.2
	647.6
	-5.3
	68.3
	-3.5
	-4.6
	-5.3
	-6.0
	-7.0

	5
	671.5
	676.9
	-5.3
	68.1
	-3.5
	-4.6
	-5.3
	-6.0
	-7.0

	6
	740.0
	745.3
	-5.3
	67.7
	-3.5
	-4.6
	-5.3
	-6.0
	-7.0

	7
	781.9
	787.3
	-5.3
	69.0
	-3.5
	-4.6
	-5.3
	-6.0
	-7.0

	8
	853.2
	858.6
	-5.3
	72.5
	-3.5
	-4.6
	-5.3
	-6.0
	-7.0

	9
	947.7
	953.0
	-5.3
	76.3
	-3.5
	-4.6
	-5.3
	-6.0
	-7.0

	10
	1,037.9
	1,043.2
	-5.3
	80.6
	-3.5
	-4.6
	-5.3
	-6.0
	-7.0

	11
	1,119.6
	1,125.0
	-5.3
	83.4
	-3.5
	-4.6
	-5.3
	-6.0
	-7.0

	12
	1,215.8
	1,139.0
	76.8
	84.7
	50.5
	66.2
	76.8
	86.1
	100.9

	13
	1,311.3
	1,234.3
	77.0
	85.5
	50.6
	66.4
	77.0
	86.3
	101.2

	14
	1,373.6
	1,272.4
	101.2
	85.4
	66.5
	87.3
	101.2
	113.4
	133.0

	15
	1,462.5
	1,360.8
	101.7
	84.0
	66.8
	87.7
	101.7
	114.0
	133.7

	16
	1,510.7
	1,392.2
	118.4
	82.6
	77.8
	102.1
	118.4
	132.7
	155.6

	17
	1,553.7
	1,452.4
	101.2
	81.5
	66.5
	87.3
	101.2
	113.5
	133.1

	18
	1,522.4
	1,430.5
	91.9
	80.9
	60.4
	79.2
	91.9
	103.0
	120.8

	19
	1,473.4
	1,478.7
	-5.3
	78.5
	-3.5
	-4.6
	-5.3
	-6.0
	-7.0

	20
	1,518.7
	1,524.0
	-5.3
	73.9
	-3.5
	-4.6
	-5.3
	-6.0
	-7.0

	21
	1,443.5
	1,448.8
	-5.3
	71.1
	-3.5
	-4.6
	-5.3
	-6.0
	-7.0

	22
	1,257.2
	1,262.5
	-5.3
	69.8
	-3.5
	-4.6
	-5.3
	-6.0
	-7.0

	23
	1,025.9
	1,031.2
	-5.3
	68.5
	-3.5
	-4.6
	-5.3
	-6.0
	-7.0

	24
	830.1
	835.4
	-5.3
	67.5
	-3.5
	-4.6
	-5.3
	-6.0
	-7.0

	 
	Reference Energy Use (kWh)
	Actual Event Day Energy Use (kWh)
	Change in Energy Use (kWh)
	Cooling Degree Hours (Base 75 oF)
	Uncertainty Adjusted Impact (kWh/hour) - Percentiles

	 
	
	
	
	
	10th
	30th
	50th
	70th
	90th

	Daily
	26,354
	25,775
	579
	75.2
	381
	500
	579
	649
	761


	Year
	Month
	PTR Monthly Peak Results for a 1 in 2 year

	2012
	7
	

	Hour Ending
	Estimated Reference Load (MWH)
	Estimated Actual Load
	Estimated Load Impact (MWH/hour)
	Average Temperature (oF)
	Uncertainty Adjusted Impact (kWh/hr)- Percentiles

	
	
	
	
	
	10th%ile
	30th%ile
	50th%ile
	70th%ile
	90th%ile

	1
	743.6
	747.1
	-3.5
	69.3
	-2.3
	-3.1
	-3.5
	-4.0
	-4.7

	2
	676.9
	682.3
	-5.5
	68.2
	-3.6
	-4.7
	-5.5
	-6.1
	-7.2

	3
	653.0
	658.4
	-5.5
	68.1
	-3.6
	-4.7
	-5.5
	-6.1
	-7.2

	4
	646.1
	651.5
	-5.5
	68.3
	-3.6
	-4.7
	-5.5
	-6.1
	-7.2

	5
	675.6
	681.0
	-5.5
	68.1
	-3.6
	-4.7
	-5.5
	-6.1
	-7.2

	6
	744.4
	749.9
	-5.5
	67.7
	-3.6
	-4.7
	-5.5
	-6.1
	-7.2

	7
	786.6
	792.1
	-5.5
	69.0
	-3.6
	-4.7
	-5.5
	-6.1
	-7.2

	8
	858.3
	863.8
	-5.5
	72.5
	-3.6
	-4.7
	-5.5
	-6.1
	-7.2

	9
	953.4
	958.8
	-5.5
	76.3
	-3.6
	-4.7
	-5.5
	-6.1
	-7.2

	10
	1,044.1
	1,049.6
	-5.5
	80.6
	-3.6
	-4.7
	-5.5
	-6.1
	-7.2

	11
	1,126.4
	1,131.8
	-5.5
	83.4
	-3.6
	-4.7
	-5.5
	-6.1
	-7.2

	12
	1,223.1
	1,144.7
	78.4
	84.7
	51.6
	67.7
	78.4
	87.9
	103.1

	13
	1,319.2
	1,240.5
	78.7
	85.5
	51.7
	67.9
	78.7
	88.2
	103.4

	14
	1,381.9
	1,278.5
	103.4
	85.4
	67.9
	89.2
	103.4
	115.8
	135.9

	15
	1,471.2
	1,367.4
	103.9
	84.0
	68.3
	89.6
	103.9
	116.4
	136.6

	16
	1,519.7
	1,398.8
	120.9
	82.6
	79.5
	104.3
	120.9
	135.6
	159.0

	17
	1,563.0
	1,459.6
	103.4
	81.5
	68.0
	89.2
	103.4
	115.9
	135.9

	18
	1,531.6
	1,437.7
	93.8
	80.9
	61.7
	80.9
	93.8
	105.2
	123.4

	19
	1,482.2
	1,487.7
	-5.5
	78.5
	-3.6
	-4.7
	-5.5
	-6.1
	-7.2

	20
	1,527.8
	1,533.2
	-5.5
	73.9
	-3.6
	-4.7
	-5.5
	-6.1
	-7.2

	21
	1,452.2
	1,457.6
	-5.5
	71.1
	-3.6
	-4.7
	-5.5
	-6.1
	-7.2

	22
	1,264.7
	1,270.2
	-5.5
	69.8
	-3.6
	-4.7
	-5.5
	-6.1
	-7.2

	23
	1,032.0
	1,037.5
	-5.5
	68.5
	-3.6
	-4.7
	-5.5
	-6.1
	-7.2

	24
	835.1
	840.5
	-5.5
	67.5
	-3.6
	-4.7
	-5.5
	-6.1
	-7.2

	 
	Reference Energy Use (kWh)
	Actual Event Day Energy Use (kWh)
	Change in Energy Use (kWh)
	Cooling Degree Hours (Base 75 oF)
	Uncertainty Adjusted Impact (kWh/hour) - Percentiles

	 
	
	
	
	
	10th
	30th
	50th
	70th
	90th

	Daily
	26,512
	25,920
	592
	75.2
	389
	510
	592
	663
	778
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