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1 Small Customer Technology Deployment (SCTD) Program

1.1 Program Description

SDG&E’s Small Customer Technology Deployment (SCTD) Program will offer

DR enabling technologies at no cost to SDG&E residential customers enrolled in PTR or the residential peak shift at home rate. At present, SDG&E plans to deploy meter connected programmable communicating thermostats (PCT) that can be controlled by SDG&E and other enabling technologies are under consideration. SDG&E plans to market the program through contractor driven energy efficiency programs such as  the Energy Upgrade CA - Whole House program (EUC-WHP),  MIDI, HVAC tune up and the energy savings assistance program. In addition SDG&E plans to market the program directly to high usage customers who have been identified as having significant air-conditioning useage based on their Smart Meter data. SCTD customers receive a PCT at no cost and will earn an incentive of $1.25 for reducing their energy usage during PTR events.
1.2 Forecast Methodology

The goal for this analysis is to use data from a sample of customers known to have air-conditioning to predict load impacts for the proposed PCT load control program.  The analysis consists of the following steps:
1. Develop an econometric model of AC load to predict AC usage for ex ante weather conditions;

2. Develop a reasonable assumption for the incremental impact of PCT load control on top of a PTR rate;

3. Apply the assumed load impacts to the calculated reference loads on ex ante weather days for the group of customers selected by the targeting strategy.
SDG&E has maintained an air-conditioner load-research sample (AC LRS) containing 371 customers that is representative of the SDG&E AC-owning residential population.  The AC LRS is used as a proxy for the entire AC-owning SDG&E population.  For the AC LRS sample, both AC-usage data at an hourly level and whole-building usage data at an hourly level for all of 2009 and through September 2010 were available for analysis.  Having both a set of data to use for simulated customer targeting and actual AC loads for the same customers was necessary to perform the analysis.  Otherwise there would be no way to predict AC usage levels for the targeted group.
Each customer has a different usage pattern over time, and each customer’s usage is likely to respond differently to changes in weather.  This led us to estimate separate regressions for each AC unit in the sample, but using a common regression model in each case.  For all AC units, the factors used to estimate usage patterns are weather variables interacted with time indicators.  These allow the model to take into account different reactions to weather conditions at different times of day, times of the week and times of year.  For example, a residential customer’s energy usage might respond strongly to high temperatures on a Saturday afternoon when they are at home, while it might not respond at all on a Wednesday afternoon when they are at work.The subscript t indicates the particular value at hour t within the whole dataset.  Only non-holiday weekdays were modeled. Table 1-1 defines the variables and describes the effects they seek to identify.  The regression specification was:
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Table 1-1
Description of AC Load Regression Variables
	Variable
	Description
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	Estimated constant
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	Estimated parameter coefficients
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	Indicator variables representing the hours of the day, designed to estimate the effect of daily schedule on usage behavior and event impacts
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	Indicator variables for summer versus non-summer, designed to pick up seasonal effects
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	Indicator variables for weekend days
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	Weighted average of the past 6 hours of cooling degree hours using a base of 70.  Weights decrease 10% each hour so that most recent temperatures have the highest weight
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	The error term, assumed to be mean zero and uncorrelated with any of the independent variables


Table 1-2 shows the SDG&E enrollment forecast for 2013-2014. Since the program has not been approved for 2015 and beyond enrollment is held constant after 2014. Table 1-3 shows the reference loads. The load impacts were obtained from the reference loads by multiplying them by the expected incremental load impact from the thermostats. The total expected load impact was taken from the 2007 SDG&E smart thermostat pilot which was 38% of air-conditioning load. The percentage load impact of PTR opt-in alert customers was 5% of the whole house load which SDG&E estimates to be 11% of air-conditioning load. Therefore the incremental percentage load impact of the PCT program used is 27% of the reference AC load.
Table 1-2 SCTD Enrollment Forecast

	Year
	Month
	Customers

	2013
	1
	0

	2013
	2
	0

	2013
	3
	0

	2013
	4
	0

	2013
	5
	0

	2013
	6
	0

	2013
	7
	211

	2013
	8
	422

	2013
	9
	633

	2013
	10
	844

	2013
	11
	1055

	2013
	12
	1266

	2014
	1
	1477

	2014
	2
	1688

	2014
	3
	1899

	2014
	4
	2110

	2014
	5
	2321

	2014
	6
	2532

	2014
	7
	2743

	2014
	8
	2954

	2014
	9
	3165

	2014
	10
	3376

	2014
	11
	3587

	2014
	12
	3798


Table 1-3 
Air-Conditioning Reference Loads 
(Average Customer, Monthly Peak Days)
	
	Average reference loads (kW)

	
	1-in-2
	1-in-10

	May
	1.36
	1.90

	June
	0.74
	1.47

	July
	1.39
	1.70

	August
	1.60
	1.82

	September
	1.87
	1.99

	October
	1.84
	1.90


Table 1-4
Aggregate Load Impacts (MW)
	Small Customer Technology Deployment forecast  1 in 2 Weather Year (MW)

	Program
	Year
	Weather 
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	SCTD
	2013
	1in 2
	0
	0
	0
	0
	0
	0
	0.1
	0.2
	0.3
	0.4
	0
	0

	SCTD
	2014
	1in 2
	0
	0
	0
	0
	0.9
	0.9
	1
	1.3
	1.6
	1.7
	0
	0
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