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TENTATIVE ORDER
BY THE COMMISSION:

The Commission has been charged by the Pennsylvania General Assembly (General Assembly) with establishing an energy efficiency and conservation program (EE&C Program). The EE&C Program requires each electric distribution company (EDC) with at least 100,000 customers to adopt a plan to reduce energy demand and consumption within its service territory.  66 Pa. C.S. § 2806.1.  On January 15, 2009, the Commission adopted an Implementation Order at Docket No. M-2008-2069887 establishing the standards each plan must meet and providing guidance on the procedures to be followed for submittal, review and approval of all aspects of EDC EE&C plans.  


The Commission is also charged with the responsibility of comparing the total costs of EE&C plans to the total savings in energy and capacity costs to retail customers in this Commonwealth by November 30, 2013.  66 Pa. C.S. § 2806.1(d)(2).  If the Commission determines that the benefits exceed the costs, the Commission must set additional incremental requirements for reduction in peak demand for the 100 hours of greatest demand or an alternative approved by the Commission.  Id.  With this Tentative Order, the Commission releases, for comment, the amended Act 129 Demand Response Study, which includes the Preliminary Wholesale Price Suppression and Prospective TRC Analysis (Amended DR Study) prepared by the Statewide Evaluator (SWE), GDS Associates, Inc., et al., assessing the cost-effectiveness of the Phase I peak demand reduction program.
  In addition, the Commission seeks comments on an alternative peak demand reduction program to be studied for inclusion in a subsequent phase of the EE&C Program. 
BACKGROUND AND HISTORY OF THIS PROCEEDING


Act 129 of 2008 (the Act or Act 129) was signed into law on October 15, 2008, and became effective on November 14, 2008.  Among other things, the Act created an EE&C Program, codified in the Pennsylvania Public Utility Code at Sections 2806.1 and 2806.2, 66 Pa. C.S. §§ 2806.1 and 2806.2.  This initial program required an EDC with at least 100,000 customers to adopt an energy efficiency and conservation plan (EE&C Plan), approved by the Commission, to reduce electric consumption by at least one percent (1%) of its expected consumption for June 1, 2009 through May 31, 2010, adjusted for weather and extraordinary loads.  This one percent (1%) reduction was to be accomplished by May 31, 2011.  By May 31, 2013, the total annual weather‑normalized consumption is to be reduced by a minimum of three percent (3%).  Also, by May 31, 2013, peak demand is to be reduced by a minimum of four‑and‑a‑half percent (4.5%) of the EDC’s annual system peak demand in the 100 hours of highest demand, measured against the EDC’s peak demand during the period of June 1, 2007 through May 31, 2008.  
By November 30, 2013, the Commission is to assess the cost-effectiveness of the EE&C Program and set additional incremental reductions in electric consumption if the EE&C Program’s benefits exceed its costs.  See 66 Pa. C.S. § 2806.1(c)(3).  In addition, by November 30, 2013, the Commission is to compare the total costs of the peak demand reduction portion of the EE&C plans to the total savings in energy and capacity costs, as well as other costs determined by the Commission, incurred by retail customers in the Commonwealth.  See 66 Pa. C.S. § 2806.1(d)(2).  If the Commission determines that the benefits of the peak demand reduction program exceed the costs, the Commission must set additional incremental requirements for reduction in peak demand for the 100 hours of greatest demand or an alternative peak reduction program approved by the Commission.  Furthermore, these incremental reductions in peak demand must be measured against the EDCs’ peak demand for the period from June 1, 2011, through May 31, 2012 with the reductions being accomplished no later than May 31, 2017.  Id.

On March 1, 2012, the Commission issued a Secretarial Letter seeking comments on a number of important topics that are instrumental in designing and implementing any future phase of the EE&C Program.
  In addition, the Commission held a stakeholder meeting on March 16, 2012, to provide interested parties an opportunity to identify additional issues and concerns regarding the design of any future EE&C Program and to address any questions regarding the topics and issues presented in the March 1, 2012 Secretarial Letter.  On May 10, 2012, the Commission issued a Tentative Implementation Order seeking comments on proposed required consumption reductions for each electric distribution company, as well as guidelines for implementing Phase II of the EE&C Program.
  In addition, the Commission released the SWE’s Market Potential Study and held a stakeholder meeting on June 5, 2012.
On August 2, 2012, the Commission adopted an Implementation Order that established the Phase II energy efficiency and conservation program with additional incremental consumption reduction requirements for each EDC to meet by May 31, 2016.
  In the Phase II Implementation Order, the Commission stated that, as we did not have the information to definitively determine if the current or another peak demand reduction program design was cost-effective, we could not set additional peak demand reduction targets at that time.

To assist the Commission in determining the cost-effectiveness of the peak demand reduction program, the Commission directed the Act 129 Statewide Evaluator (SWE) to conduct a Demand Response Study to fully assess the costs and benefits of the current peak demand reduction programs.
  In a May 17, 2013 Secretarial Letter, the Commission released the Act 129 Demand Response Study – Final Report (DR Study) under the above-referenced docket.  The Commission held a Demand Response Study Stakeholders’ Meeting on Tuesday, June 11, 2013, to provide stakeholders with an overview of the SWE’s findings and recommendations and to solicit feedback from stakeholders on the information contained within the SWE’s final report.  At the suggestion of stakeholders, the Commission directed the SWE to conduct a Preliminary Wholesale Price Suppression and Prospective TRC Analysis of the peak demand reduction program.  The SWE’s analysis was completed on November 1, 2013.
DISCUSSION
A.
Act 129 Demand Response Study

As previously mentioned, on May 17, 2013, the Commission released, via Secretarial Letter, the SWE’s DR Study.  The DR Study included a description of demand response (DR) programs; information regarding DR programs offered in other jurisdictions; an analysis of DR market pricing in Pennsylvania; a discussion of the attribution of Act 129 Phase I DR programs; a review of the cost-effectiveness of Act 129 Phase I DR programs; and a brief discussion of potential wholesale price suppression benefits resulting from Act 129 DR programs.  Following the release of the DR Study in May 2013, the SWE, at the Commission’s request, performed further research regarding potential wholesale price suppression benefits and has added an additional section to its DR Study regarding its findings, Section I – Preliminary Wholesale Price Suppression and Prospective TRC Analysis.  A summary of the SWE’s Amended DR Study and its major findings follows.

1.
Summary

In its report, the SWE initially provides an overview of DR and how it can affect the wholesale price of electricity in a specified area, such as the PJM Interconnection LLC (PJM) footprint.  The SWE explains how the use of DR versus the use of generation can affect the locational marginal pricing (LMP) during periods of low and during periods of high demand.  The effect of DR on LMPs is important, as it can be one of the largest benefits of DR programs.


The SWE also provides a comparison of DR programs offered in other jurisdictions compared to those offered under Act 129. 
  One major highlight of this comparison is the differentiation between demand response programs and demand reduction programs.  The EDCs were allowed to include coincident peak demand reductions from energy efficiency projects towards their 4.5% target, as that target was defined as a peak demand reduction target.  The SWE found that the EDCs attained approximately 2% to 2.5% of the 4.5% peak demand reduction goal through the coincident peak demand reductions from energy efficiency measures.  This finding indicated that approximately 2% to 2.5% of the 4.5% peak demand reduction goal was met through the implementation of DR programs.  The SWE determined that the effective single-year 2% to 2.5% demand response goal was more aggressive than such targets in other jurisdictions.
  

Section D of the SWE’s Amended DR Study provides an analysis of DR market pricing in Pennsylvania.  The SWE’s analysis shows that the Act 129 peak demand reduction structure led to the EDCs calling DR resources even when LMPs were not elevated and when the use of additional generation, as opposed to DR, may have been the more cost-effective option.  The SWE also notes that variation exists between geographic regions in Pennsylvania, in the value of the top 100 hours and in market pricing on a yearly basis.
  

In reviewing the cost-effectiveness of the Phase I DR programs, the SWE performed an attribution study to determine customer motivation when participating in the Act 129 DR programs, specifically because the PJM market already provides a framework for DR.
  The SWE found that, for those customers who participated in both the utility’s DR program and the PJM Economic program, approximately 77% of the benefits were attributable to the utilities DR program.  The SWE states that this is reasonable as the EDCs paid anywhere from $150 per megawatt-hour (MWh) to $900 per MWh, while the average LMP during the top 100 hours was around $104 per MWh.
  For those customers who participated in both the utility’s DR program and the PJM Emergency Load Response Program (ELRP), approximately 63% of the benefits were attributable to the utility’s program.


In addition to its determinations regarding the motivation behind customer participation in the Phase I DR programs, the SWE provides an analysis of the cost-effectiveness of those programs.
  The SWE utilized the 2011 TRC Test
 to determine the cost-effectiveness of both the residential, and commercial and industrial DR programs.  The SWE also provides worst case, base case and best case scenarios for the residential DLC, and commercial and industrial load curtailment (LC) programs.  For residential DLC programs, the SWE found that the best case scenario provides a TRC ratio of 1.24 and the worst case scenario provides a TRC ratio of 0.01.
  For commercial and industrial LC programs, the SWE found that the best case scenario provides a TRC ratio of 4.80 and the worst case scenario provides a TRC ratio of 0.02.
  

Section G of the SWE’s Amended DR Study provides information related to wholesale price suppression and the difficulties associated with the calculation of such information.
  The SWE concludes that, as of its May 2013 final report, it did not have the information necessary to estimate the price suppression impacts resulting from the 2012 DR programs.
  


Section H provides the SWE’s findings and recommendations based on the analyses discussed above.
  The SWE states that the majority of Act 129 DR programs, as offered in 2012, were not cost-effective.  The SWE also finds that the attainment of an effective demand response goal of 2% to 2.5% in a single year is not only more aggressive than other jurisdictions, but also attributed to the low TRC ratios for the 2012 DR programs.  The SWE asserts that the potential for fines for non-compliance led to the EDCs paying incentives much larger than the average LMP during the top 100 hours, leading to lower TRC ratios.


The SWE makes the following recommendations:

· That the top 100 hours methodology be discontinued for any future phases of Act 129 as it leads to predictive difficulties and low TRC ratios.
· That the Commission adopt the California methodology of including 75% of the incentive payment as a proxy for participant costs, as opposed to the 100% proxy currently being utilized.
· That, if residential DLC programs are continued, the EDCs bid the reduction into the PJM forward capacity auctions.
· That, due to differences in LMPs and capacity prices across the state, any future DR targets be EDC-specific.
· That the decision to promulgate any future DR targets be made dependent on regional capacity prices.
· That the Commission consider avoided generation costs when determining any future DR targets.
· That the Commission consider the incremental value to the existing PJM DR market when proposing any future commercial and industrial DR targets.
· That the Commission consider those Phase I costs for DLC programs as sunk before determining the cost-effectiveness of any future DLC programs. 

· That any future DR targets be based on the average load reduction observed over a subset of hours during which DR is likely to be a cost-effective alternative to generation.
 
· That any future commercial and industrial LC programs omit participation by those customers enrolled in the PJM ELRP.


The SWE also provides two possible mechanisms for determining those hours during which the use of DR programs would be cost-effective.
  The first methodology requires an EDC to call DR events during any hour in which the real-time LMP for that zone is above a certain dollar-per-MWh threshold.  The SWE states that this approach would address differences in peak energy prices between EDCs, as well as allow EDCs to both respond to generation shortfalls and high demand.  The SWE notes that a weakness with this approach is that the EDCs will have to forecast whether or not the LMPs will reach the threshold and call DR events accordingly.


The second methodology the SWE proposes would require the EDCs to call DR events when the day-ahead forecast is above a certain percentage threshold of the summer peak demand forecast.  The SWE notes that this approach would potentially require different numbers of compliance hours between EDCs.  Additionally, the total number of hours would be weather-dependent.  The SWE states that the advantage of this mechanism is that EDCs and customers would have advanced notice of DR events and that it eliminates the potential for non-cost-effective DR resources being called.  The drawback to this methodology is that DR events would only occur when the LMPs are high due to high demand and would not occur when demand is close to exceeding the amount of power generation available.


As previously mentioned, based on the suggestions from stakeholders at the June 11, 2013, stakeholder meeting, the Commission directed the SWE to provide a preliminary analysis of wholesale price suppression impacts from the 2012 DR programs.  The SWE provides this information in Section I of its amended report.
  

2.
Major Findings

While the SWE’s findings and recommendations were previously outlined in this Tentative Order, the Commission would like to provide more information regarding certain findings within the SWE’s Amended DR Study.


a.
Geographic Variance in Demand Response Market Pricing

Metropolitan Edison Company (Met-Ed), PECO Energy Company (PECO), Pennsylvania Electric Company (Penelec) and PPL Electric Utilities (PPL) are within the Mid-Atlantic market region of PJM.  Duquesne Light Company (Duquesne), Pennsylvania Power Company (Penn Power) and West Penn Power Company (West Penn) lie in the West market region of PJM.
  Because of this regional distinction at the PJM level, the SWE studied the capacity and energy markets to determine whether or not variations in DR market pricing exist between the EDCs in one region versus the other.  The SWE states that the top 100 hours requirement valued DR resources as a hybrid between capacity and energy.  As such, the SWE researched the variation in pricing for both markets.


On the capacity side, PJM pays participating customers for the ability to curtail if needed, while in Act 129, customers were only paid for actual load curtailments.  In order for capacity benefits to be realized, the DR events would need to have occurred during times when the grid was constrained and the demand for power was approaching the available generation supply.  Because of the structure of the 129 programs and the top 100 hours requirement, the EDCs called DR events regardless of whether or not the resources were needed in order to maintain system reliability.



In its review of capacity pricing for the two PJM regions in Pennsylvania, the SWE provides a table outlining PJM’s Base Residual Auction (BRA) results.
  This table is included below.
Table D-1: Base Residual Auction Results – Pennsylvania EDC Zonal Capacity Prices

	Market Region
	EDC
	2012/2013  ($/kW-year)
	2013/2014  ($/kW-year)
	2014/2015  ($/kW-year)
	2015/2016  ($/kW-year)

	West


	Duquesne
	$6.11
	$10.12
	$45.97
	$49.14

	
	West Penn Power
	$6.11
	$10.12
	$45.97
	$49.14

	
	Penn Power
	NA
	$10.12
	$45.97
	$107.32

	Mid-Atlantic
	Met-Ed
	$48.69
	$82.54
	$49.37
	$60.51

	
	PECO
	$52.21
	$89.46
	$49.37
	$60.51

	
	Penelec
	$48.69
	$82.54
	$49.37
	$60.51

	
	PPL
	$48.69
	$82.54
	$49.37
	$60.51


The SWE notes that there is significant difference between the capacity values in each region for the 2012/2013 delivery year.  The SWE states that a one megawatt (MW) peak load reduction in the Mid-Atlantic region is worth almost eight times as much as the same one MW peak load reduction in the West region (e.g. $48.69 in Met-Ed vs. $6.11 in Duquesne).  The SWE goes on to state that low capacity prices indicate widely available generation supplies and lack of transmission constraints, conditions which are met in the West region in the 2012/2013 and 2013/2014 delivery years.  As such, the SWE states that it is unlikely that DR would be cost-effective in the West region.  Because of this variation in capacity pricing, the SWE recommends that the Commission review the results of PJM’s 2016/2017 BRA before making a determination regarding any future DR targets.


With regard to the energy market, LMPs are calculated on an hourly basis.  In its review of energy pricing, the SWE provides a table comparing the average top 100 LMPs by EDC and year.
  This table is included below.
Table D-2: Comparison of Average Top 100 LMPs by EDC and Year.
	Year
	Mid-Atlantic Market Region
	West Market Region

	
	PECO ($/MWh)
	Met-Ed ($/MWh)
	PPL ($/MWh)
	Penelec ($/MWh)
	West Penn ($/MWh)
	Duquesne ($/MWh)
	Penn Power ($/MWh)

	2007
	$160.65
	$180.32
	$148.80
	$121.62
	$144.12
	$118.55
	NA

	2008
	$209.59
	$201.00
	$190.70
	$149.73
	$174.06
	$134.79
	NA

	2009
	$65.95
	$66.04
	$64.73
	$56.66
	$64.22
	$62.95
	NA

	2010
	$137.46
	$128.97
	$126.72
	$99.69
	$103.80
	$84.03
	NA

	2011
	$199.88
	$194.36
	$195.87
	$155.07
	$129.21
	$118.29
	$96.04

	2012
	$112.47
	$109.38
	$105.60
	$102.96
	$97.26
	$100.98
	$99.68

	Six Year Average
	$147.67
	$146.68
	$138.74
	$114.29
	$118.78
	$103.26
	$97.86


The SWE states that, based on the information provided in Table D-2, the EDCs in the Mid-Atlantic region typically experience higher LMPs during peak summer hours than those EDCs in the West region.  However, in order to determine the variance between the energy LMPs, the SWE had to perform a one-way analysis of variance using the Kruskal-Wallis test.  Using this test, the SWE developed p-values for each year.  A p-value represents the probability that the amount of variation in LMPs observed between EDCs for that year would occur as a result of random error instead of being a statistically significant difference between the LMPs.  The SWE describes a low p-value as representing strong evidence that a significant difference in the top 100 hour LMPs exists between EDCs.  The SWE’s research provides low p-values for the years 2007 through 2011, but not for 2012.  The SWE believes that this research shows that the LMPs in the Mid-Atlantic region were significantly higher than the West region, but suggest that additional research may be needed due to the lack of significant difference in 2012 energy prices.
  


Based on these potential variations in capacity and energy market pricing, the SWE recommends that any future DR targets be EDC-specific instead of a statewide target.



b.
Pricing Variance within the Top 100 Hours

In Phase I, the calculation of the peak demand reduction benefits attained by each EDC is determined by multiplying the reduction during the top 100 hours of system demand by an avoided cost of capacity.  The SWE states that this methodology assumes that the demand reductions in the top 100 hours for each EDC are valued equally.  However, based on its review of LMPs, the SWE believes that significant variation occurs in the value of reductions in those 100 hours.
  In its review of this potential variation, the SWE provides a figure comparing the LMPs during the top 100 hours for each EDC.
  This figure is included below.
Figure D-2: LMPs during the Top 100 Hours of 2012 by EDC
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Based on the information provided in Figure D-2, the SWE notes that the LMPs for each EDC varied by a factor of 10 between Hour 1 and Hour 100
 in 2012.  The SWE’s research shows that, in 2012, the LMPs for all EDCs were elevated only during 12 to 14 hours of the summer period.  As such, the SWE states that these hours may constitute the only cost-effective DR events for the 2012 summer.  Additionally, the SWE believes that the grid was not significantly constrained during at least 50 of the top 100 hours of 2012 for all EDCs, leading to events that provided no cost beneficial savings.  The SWE assumes this is because reasonably-priced generation offers were available and because the LMPs were not elevated.  The SWE believes that any avoided energy costs or wholesale energy price suppression benefits are likely insignificant compared to the cost of acquiring resources due to low market prices.
  The SWE also notes that, for any of the top 100 hours in which an EDC did not call a DR event, a load reduction of 0 kilowatts (kW) is averaged into the program savings estimate, which impacts that program’s TRC ratio.


Because the top 100 hours methodology leads to DR resources being called regardless of whether or not they would be cost-effective during those hours, the SWE recommends that the top 100 hours methodology be discontinued.  The SWE recommends that any future DR program involve resources being dispatched when they are needed for reliability or when they are likely to be cost-effective. 
 


c.
Variance in Market Pricing from Year to Year

In addition to the variations in pricing geographically, as well as the variation in cost-effectiveness across the top 100 hours, the SWE provides research regarding the potential variance in market pricing from year-to-year in each EDC territory.
  As expected, weather patterns vary from year-to-year and these patterns can cause changes in the amount of grid constraint and resulting energy prices.  In its review of this potential variation, the SWE provides a figure comparing the average LMPs over the top 100 hours by year.
  This figure is included below.

Figure D-4: Average EDC LMPs over the Top 100 Hours by Year
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The SWE notes that, in 2009, Pennsylvania was subject to an abnormally cool summer, as well as an economic recession.  These led to reduced electricity demand.  As such, in 2009, there were only two hours in any EDC’s service territory where the average LMP was above $160/MWh.


The SWE also notes that during the summers of 2008 and 2011, Pennsylvania experienced higher average temperatures than usual, leading to 20 to 30 hours during which DR would have been a cost-effective relief for grid constraint.


Based on this observed variance, the SWE recommends that any future DR targets utilize a compliance metric that is the average load reduction observed over a subset of hours during which DR would likely be a cost-effective alternative to generation and that the performance period be flexible and determined by that year’s load or economic conditions.



d.
Cost-Effectiveness of Phase I Demand Response Programs

In Phase I, the EDCs offered a total of 17 DR programs.  This included seven residential DLC programs; one commercial and industrial DLC program; one critical peak rebate program; and eight commercial and industrial LC programs.  A discussion of the SWE’s findings regarding the cost-effectiveness of these programs follows.
i. Direct Load Control Programs
In Phase I, over 165,000 customers across Pennsylvania participated in seven DLC programs, with an average load reduction of 88 MW during the top 100 hours.
  The SWE’s analysis of cost-effectiveness of these programs shows that none of the programs provide a TRC ratio of 1.0 or greater.  The individual program TRC ratios ranged from 0.04 for Duquesne to 0.14 for PECO, with a combined program TRC ratio of 0.12.
  The SWE states that the differences between program TRC ratios are attributable to differences in avoided costs of capacity across the EDC territories, as well as the number of top 100 hours during which DLC events were called.  The load reduction during events for PECO was only slightly higher than Duquesne, a difference of 0.08 kW; however, the average impact during the top 100 hours was much greater for PECO than for Duquesne, a difference of 0.19 kW.  The SWE credits this difference to Duquesne’s calling of fewer events during the top 100 hours and because the avoided cost of generation capacity in Duquesne’s service territory is much less than in PECO’s.  The SWE does note that the differences are offset to a certain degree by the fact that PECO paid nearly four times the incentive that Duquesne paid for customer participation ($120 vs. $32, respectively).

ii. Load Curtailment Programs
In Phase I, the EDCs offered eight LC programs and one critical peak rebate (CPR) program.  The SWE included the CPR program in its determination of LC program cost-effectiveness as the CPR program requires no equipment installation and is a “pay for performance” program.  The SWE’s analysis of cost-effectiveness of these programs shows that, generally, the programs were not cost-effective in 2012.  The SWE states that, using the 2012 avoided costs of generation capacity and without including avoided T&D costs, none of the programs are cost-effective and the highest estimated TRC ratio is 0.70 for Penelec’s LC program.
  When the SWE includes a $25/kW-year avoided T&D benefit in the TRC calculation, two of the EDC’s LC programs exhibit a TRC ratio greater than 1.0.


e.
Exclusion of Wholesale Price Suppression Benefits

In its Amended DR Study, the SWE recognizes that the Act 129 DR programs may provide at least short-term benefits in the suppression of wholesale energy prices.  This suppression would create a benefit for the load being curtailed in the avoidance of high energy prices, as well as a benefit for non-curtailed loads through the payment of reduced LMPs.
  However, the SWE states that it does not have the data necessary, including information on cleared and non-cleared resource offerings, in order to estimate such suppression.  Additionally, any potential wholesale price suppression from Act 129 programs could be a result of DR programs or energy efficiency programs and, as such, both programs would need to be studied in further detail.  
While the SWE recognizes that the Brattle Group completed a study quantifying the price suppression effects of DR in PJM, this information is based on 2005 pricing, which varies significantly from 2012 pricing.  The SWE also notes that the mechanism by which reduced LMPs translate into benefits for DR non-participant ratepayers is unclear.  Lastly, the SWE states that it would need more information regarding energy recovery on event days (e.g. a customer increasing its normal usage shortly before and shortly after events) to determine any net energy savings.  As such, the SWE determined that it would need to perform significantly more research and acquire specific data on capacity resources in order to properly reconstruct supply curves and provide assessments on any wholesale price suppression benefits from both Act 129 energy efficiency and DR programs.

B.
Additional Wholesale Price Suppression Analysis

Following the public release of the SWE’s DR Study and associated stakeholder discussion in June 2013, the Commission directed the SWE to provide a preliminary estimate, with known data, of potential price suppression impacts from Act 129 programs.  Additionally, the Commission requested that the SWE provide a prospective TRC analysis for DR programs, based on the inclusion of preliminary price suppression benefits and proposed design changes.  This information is included in the Amended DR Study being released along with this Tentative Order.  It should be noted that the estimates provided by the SWE are approximations utilized to provide rough estimates of price suppression and TRC ratios.  The SWE states that a more intensive, fundamentals-based modeling study is needed to develop more accurate estimates of price suppression benefits
 and that the confirmation of the assumptions for both wholesale price suppression benefits and prospective TRC ratios would be the central focus of possible Demand Response Potential and Wholesale Price Suppression Studies.
  
1. Estimation of Wholesale Price Suppression
a. Summary
In May of 2013, PJM performed the 2016/2017 BRA, the results of which indicate the capacity needs for the PJM footprint for June 1, 2016 through May 31, 2017.  The Organization of PJM States, Inc. (OPSI) requested a variety of sensitivity analyses on the 2016/2017 BRA results, the contents of which were utilized by the SWE in its preliminary estimates of wholesale price suppression.  The SWE also collected additional Act 129 spending and impact data.  The sensitivity analyses provided by OPSI included increases and decreases in capacity supply in various Locational Deliverability Areas (LDAs), resulting in changes in the Resource Clearing Price for capacity in the LDA.  This information acts as a reasonable proxy for a change in the demand of the region as an increase in supply produces roughly the same effect as a decrease in demand.
  
The SWE used this information to approximate supply curves mathematically in order to estimate savings to ratepayers induced by wholesale capacity price suppression.
  Based on the slopes of the supply curves for each PJM LDA – EMAAC (PECO); MAAC (PPL, Met-Ed, Penelec); RTO (Duquesne; West Penn Power); and ATSI (Penn Power) – the SWE estimated clearing prices which did not include Act 129 peak demand impacts.  These clearing prices were used, along with the amount of capacity cleared in the BRA for each LDA, to provide LDA-specific estimates of price suppression benefits.
  It is important to note that LDA’s are not limited by state lines.  The SWE estimates that approximately 26.5% of the load in the EMAAC LDA is served by PECO; approximately 21% of the load in MAAC is served by PPL, Met-Ed and Penelec; approximately 4% of the load in RTO is served by Duquesne and West Penn Power; and, approximately 7% of the load in ATSI is provided by Penn Power.

The SWE then estimated price suppression benefits for Pennsylvania by multiplying the total price suppression benefit for the zone by the percentages referenced above.
  The figures were compared to the cost at which they were achieved in order to provide an estimate of the increase in TRC ratios for each LDA.  These increases ranged from 0.00 in the ATSI LDA to 0.12 in the EMAAC LDA.

Using these estimates, the SWE then determined the Pennsylvania-specific price suppression benefits resulting from Act 129 DR programs.  The SWE states that it first de-rated the MW reductions from non-residential DR programs using the Emergency Incremental Benefits Ratio determined previously in its study and then determined the benefits to those that will be realized by Pennsylvania ratepayers using the EDC load contribution to the LDA.
  Table I-6 of the Amended DR Study shows the estimates of price suppression benefits from Act 129 DR Programs in each LDA.
  This table is shown below.

Table I-6: Price Suppression from Act 129 DR in the 2016/2017 BRA
	LDA
	MW Reduced from DR (De-Rated)

	PA Price Suppression Benefit

	Act 129 TRC Costs
	Change in TRC Ratio

	EMAAC
	138
	$14,208,311


	$70,063,000


	0.20

	MAAC
	170
	$15,249,297


	$52,407,000


	0.29

	RTO
	122
	$2,769,206


	$8,421,000


	0.33

	ATSI
	17
	$60,295


	$3,518,000


	0.02

	Total

	447
	$32,287,108


	$134,409,000


	0.24



The SWE used the TRC ratio change information from Table I-6 to determine how its estimates of wholesale price suppression would affect the TRC ratios from the Phase I DR programs.  Table I-7 of the Amended DR Study shows the estimated TRC ratio changes resulting from the SWE’s estimates of wholesale price suppression in each EDC’s territory.
  This table is shown below.  The TRC values in Table I-7 include a $25/kW-year avoided T&D benefit.
Table I-7: Phase I Demand Response TRC Ratios with and without Preliminary Estimates of Price Suppression Benefits
	EDC
	PJM LDA
	Program
	*TRC without Price Suppression
	**Increase in TRC from Price Suppression
	**TRC with Price Suppression

	Met-Ed
	MAAC
	C&I DR
	1.01
	0.29
	1.30

	Penelec
	MAAC
	C&I DR
	1.06
	0.29
	1.35

	Penn Power
	ATSI
	C&I DR
	0.92
	0.02
	0.94

	West Penn 
	RTO
	C&I DR
	0.33
	0.33
	0.66

	Duquesne
	RTO
	C&I DR
	0.82
	0.33
	1.15

	PECO
	EMAAC
	DRA
	0.44
	0.20
	0.64

	PECO
	EMAAC
	DER
	0.32
	0.20
	0.52

	PPL
	MAAC
	C&I DR
	0.88
	0.29
	1.17

	Statewide C&I DR Total
	0.64
	0.24
	0.88

	Met-Ed
	MAAC
	Res. DLC
	0.26
	0.29
	0.55

	Penelec
	MAAC
	Res. DLC
	0.19
	0.29
	0.48

	Penn Power
	ATSI
	Res. DLC
	0.38
	0.02
	0.40

	West Penn 
	RTO
	Res. DLC
	0.22
	0.33
	0.55

	Duquesne
	RTO
	Res. DLC
	0.24
	0.33
	0.57

	PECO
	EMAAC
	Res. DLC
	0.32
	0.20
	0.52

	PPL
	MAAC
	Res. DLC
	0.58
	0.29
	0.87

	Statewide Residential DR Total

	0.33
	0.23
	0.56

	
	
	
	

	Statewide DR TRC Ratio Without Price Suppression


	0.40

	
	
	
	

	Statewide DR TRC Ratio With Price Suppression


	0.63

	* TRC estimates in Table I-7 include a $25/kW-year avoided T&D benefit

	** Estimates of price suppression effects are preliminary and subject to change upon completion of a more sophisticated price suppression analysis


Based on its analysis, four of the 15 commercial and industrial DR programs would provide TRC ratios greater than or equal to 1.0 if wholesale capacity price suppression benefits and a $25/kW-year avoided T&D benefit are included.  The statewide average for these programs increases from 0.64 to 0.88.  For residential DLC programs, the inclusion of the SWE’s wholesale price suppression estimates does not make any of the programs cost-effective.
  However, it does increase the statewide average for these programs from 0.33 to 0.56.  The statewide DR TRC ratio, representing both residential, and commercial and industrial classes, increases from 0.40 to 0.63.



b.
Caveats

Again, the Commission would like to note that the wholesale price suppression effects provided in the Amended DR Study are rudimentary estimates.  The SWE states that the price suppression benefits from Pennsylvania programs to neighboring states would likely be at least partially offset by benefits to PA ratepayers from the energy efficiency and DR programs paid for by ratepayers in Maryland, Delaware, New Jersey and Ohio.  Additionally, supply-side resources may be aware of energy efficiency and DR programs and their effects on wholesale market prices and may increase their dollar per MW bids to account for those efforts.  As such, for a multi-year program, the SWE believes that it might be an overstatement of the benefits to include continual suppression benefits.  The SWE notes that its analysis does not account for locational constraints within LDAs and does not take into account the year-to-year variation in clearing prices, both of which can alter the estimates.  Lastly, the SWE analysis only considers the 2016/2017 delivery year, potentially creating a perception that DR programs produce more price suppression benefits than energy efficiency programs.  The SWE notes that, if capacity price suppression benefits were considered over multiple years or if LMPs were considered, it is possible that the price suppression benefits from energy efficiency programs would outweigh those from DR programs.

2. Prospective TRC Analysis

The SWE was also directed to perform a prospective TRC analysis, with and without the inclusion of potential wholesale price suppression benefits, of a revised DR program design that provides incremental value over the PJM competitive markets.  
a. Methodology

To perform its analysis, the SWE utilized its proposed methodology that DR events be called based on the day-ahead forecast in each EDC territory.
  The SWE assumed that the benefits from Act 129 DR programs would be calculated by multiplying the average demand reduction over the performance period by the relevant avoided cost of capacity.  In its proposed design, the SWE assumed a total of eight curtailment events, each lasting four hours, as it believed 32 hours would be a reasonable upper bound on the number of curtailment hours needed to achieve program goals.

For commercial and industrial programs, the SWE excluded those customers participating in the PJM ELRP, allowing all benefits to be attributed to Act 129.  Additionally, those commercial and industrial customers participating in the Act 129 program would be paid roughly the same incentive per MWh curtailed as in Phase I and customers would receive an upfront payment for their capacity commitments to curtail when called.
  The SWE excluded avoided T&D benefits due to the uncertainty surrounding such assumptions and the likely variation between EDCs.  For avoided capacity costs, the SWE used the 2016/2017 BRA results.  The SWE also included 100% of customer incentives as cost, in following with the 2011 TRC Test.

For DLC programs, the SWE considered the costs of the purchase and installation of the equipment to be sunk if it was purchased by the EDC in Phase I and, as such, excluded them from the respective TRC calculations.  Additionally, the SWE assumed a ten-year measure life for DLC equipment.

b. Findings

Table I-8 of the Amended DR Study compares the SWE’s estimated Phase I TRC ratios with the prospective TRC ratios using the proposed DR program design.
  This table is shown below.
Table I-8: Comparison of Phase I and Prospective Phase III TRC Ratios with and without Preliminary Price Suppression Estimates
[image: image3.emf]TRC

**Increase in TRC 

from Price 

Suppression

**TRC with 

Price 

Suppression

TRC

**Increase in TRC 

from Price 

Suppression

**TRC with 

Price 

Suppression

Met-Ed MAAC C&I DR 1.01 0.29 1.30 1.50 1.92 3.42

Penelec MAAC C&I DR 1.06 0.29 1.35 1.50 1.86 3.36

Penn PowerATSI C&I DR 0.92 0.02 0.94 1.44 0.17 1.61

West Penn  RTO C&I DR 0.33 0.33 0.66 0.80 0.68 1.48

Duquesne RTO Large Curtailable DR 0.82 0.33 1.15 1.52 1.32 2.84

PECO EMAAC DRA 0.44 0.2 0.64 1.25 2.54 3.79

PECO EMAAC DER 0.32 0.2 0.52 *NA *NA *NA

PPL MAAC Load Curtailment 0.88 0.29 1.17 1.46 3.39 4.85

0.64 0.24 0.88 1.32 2.02 3.34

Met-Ed MAAC Residential DLC 0.26 0.29 0.55 1.19 1.57 2.76

Penelec MAAC Residential DLC 0.19 0.29 0.48 1.19 1.52 2.71

Penn PowerATSI Residential DLC 0.38 0.02 0.40 1.14 0.14 1.28

West Penn  RTO Residential DLC 0.22 0.33 0.55 0.59 0.52 1.11

Duquesne RTO Residential DLC 0.24 0.33 0.57 0.59 0.49 1.08

PECO EMAAC Residential DLC 0.32 0.2 0.52 1.19 2.39 3.58

PPL MAAC Residential DLC 0.58 0.29 0.87 0.76 1.62 2.38

0.33 0.23 0.56 0.94 1.68 2.45

** Estimates of price suppression effects are preliminary and subject to change upon completion of a more sophisticated price 

suppression analysis

* A Distributed Energy Resources program model was not considered in the prospective analysis

Historic TRC Analysis Prospective TRC Analysis

Statewide C&I Total

Statewide Residential Total

EDC PJM LDA Program


As shown in Table I-8, every TRC ratio has increased.  The SWE attributes this to a change from the top 100 hours methodology to a narrower scope, as well as revised assumptions surrounding the costs and benefits of DR programs.  The SWE notes that, while the prospective TRC analysis does not include more benefits in dollars than the Phase I analysis, the benefits in the prospective analysis are achieved at a lower cost than those in the Phase I analysis.
  The prospective TRC analysis was performed using the 2011 TRC Test and, as such, included 100% of the incentive payments to participants as the proxy for participant costs.

The Commission would again like to stress that the assumptions and estimates provided by the SWE are preliminary.  The performance of Demand Response Potential and Wholesale Price Suppression Studies would attempt to confirm this information.
C.
Proposed Demand Response Model

As previously mentioned in this Tentative Order, Act 129 requires the Commission to determine the cost-effectiveness of the top 100 hours model for peak demand reductions.  If the benefits are not greater than the costs for this model, the Commission is not required to set further peak demand reduction targets.  However, if the Commission determines that there is an alternative model that is cost-effective, it must set further peak demand reduction targets using that model.
  While the Commission has tentatively determined that the top 100 hours methodology was not cost-effective, we have not made a determination on alternative models.  In its Amended DR Study, the SWE provides recommendations that potentially make for cost-effective residential DLC, and commercial and industrial LC models.  These recommendations are outlined below.  We also provide a proposed alternative approach to the top 100 hours methodology.  However, the true cost-effectiveness determination for this methodology is not complete.  As such, the Commission proposes to have the SWE complete Demand Response Potential and Wholesale Price Suppression Studies to determine the true ratio between the costs and the benefits of the Commission’s proposed DR model.
1. Amendments to the Residential Direct Load Control Programs

Although the Phase I DLC programs were not cost-effective, the Commission believes such programs could potentially be cost-effective in the future if a number of changes are implemented.  First, the useful life of the measure equipment should be changed to the actual useful life of such equipment, which ranges from between eight and ten years.
  Increasing the measure life would allow the Commission the flexibility to prescribe a DLC program over a number of years, which could increase the cost-effectiveness of these programs.


Second, in Phase I, the demand savings for DLC programs were determined by averaging impacts from all hours within the top 100 hours, even if no curtailment event occurred.  For any future DLC programs, the SWE recommends that a Full Load Reduction scenario be implemented.  In this scenario, demand savings are determined by multiplying the number of DLC devices by the average kW savings per device.  The SWE states that this would be an appropriate savings calculation methodology because the value of a DR program is the EDC’s ability to have load under control when needed.


Third, because all seven EDCs implemented a Residential DLC program in Phase I, the DLC devices have already been paid for and installed.  However, there are some differences between the EDCs in how this was accomplished.  PECO, for example, purchased, and now owns, the DLC devices installed in its territory.  As such, the SWE notes that such an investment could be considered as a sunk cost for any future DLC programs implemented by PECO.  Other EDCs, like PPL, leased the DLC devices installed in their territory.  As such, the costs would not be considered sunk in those territories and those EDCs would again have device purchase and installation costs during any future DLC program.
  The SWE recommends that the Commission view EDC-purchased Phase I DLC infrastructure to be sunk costs.
  Should those sunk costs for EDCs like PECO be taken into consideration, the SWE notes that the Commission’s decision, from a cost-effectiveness perspective, would be whether or not the EDC can achieve a net benefit relative to ongoing program costs for any future DLC program.
 


 Fourth, based on its research, the SWE states that the incentives paid by some of the EDCs in Phase I were higher than seen in other jurisdictions.  The SWE suggests that the incentives be reduced for any future DLC programs.  While doing so may decrease customer participation and the overall peak demand reductions attained, the DLC program would be more cost-effective.
  The SWE believes that DLC programs could become cost-effective if administrative and incentive costs per kW are kept below the avoided generation and avoided T&D benefits per kW.  In this scenario, the SWE believes that the DLC programs could return a net benefit and potentially be continued.


Last, in Phase I, the EDCs were not required to bid the peak demand reductions from their DLC programs into the PJM BRA.  The SWE recommends that the peak demand reductions from any future DLC programs be bid into the BRA and that the revenue received should count as a benefit in the TRC Test, effectively increasing the TRC ratio for those programs.


The Commission requests comments on the SWE’s recommendations for future DLC programs as outlined above.  Specifically, the Commission requests comments regarding the feasibility of implementing any or all of the SWE’s recommendations; the appropriate estimates for avoided generation capacity and avoided T&D costs; and the treatment of DLC devices as sunk costs in those territories in which the EDC purchased such equipment; as well as any other comments parties wish to provide.

2. Amendments to Commercial and Industrial Load Curtailment Programs

Although the Phase I LC programs were not cost-effective,
 the Commission believes such programs could potentially be cost-effective in the future if a number of changes are implemented.  The SWE notes that it did not include avoided T&D costs in its TRC calculations for Phase I LC programs due to the difficulties in estimating such costs.
  The SWE recommends that further research be conducted to determine avoided T&D costs in each EDC territory and that these costs be included in the cost-benefit determinations of future LC programs.


The SWE recognizes that, in Phase I, many commercial and industrial customers participated in the Act 129 DR programs, as well as PJM’s ELRP.  Because there is a limited amount of load any given customer can reduce, the SWE noted that if PJM has already secured capacity from a customer, that customer’s participation in an EDC’s Act 129 LC program may offer little or no additional value.  The SWE notes, however, that it is possible that a customer may not have enrolled in the PJM program if the revenue stream from the Act 129 LC program was not available.  Based on the SWE’s attribution surveys regarding the Phase I programs, this was frequently the case.
  Notwithstanding these Phase I findings, SWE recommends that the Commission carefully consider such dual participation when implementing any future LC programs.  Specifically, the SWE notes that the Commission should ensure that such future LC programs provide incremental value to the competitive markets already in place.


3.
Potential Demand Response Methodology


For its prospective TRC analysis, the SWE utilizes an alternative methodology to the Phase I top 100 hours program.  In this model, DR compliance hours are based on a comparison of the EDC’s day-ahead forecasts with the EDC’s annual peak load forecasts.  If the day-ahead forecast is above a certain threshold (97%-99%) of the EDC’s summer peak demand forecast, a DR event would be called for no longer than four hours.  The SWE’s research assumes no greater than eight curtailment events.


Regarding participation in the SWE’s prospective DR model, those commercial and industrial customers enrolled in PJM’s ELRP would not be eligible to participate in the Act 129 DR programs.  Additionally, those commercial and industrial customers who do participate would receive approximately the same incentive per MWh curtailed as received in Phase I, but would also receive an upfront payment for its capacity commitment.  The SWE assumes a payment structure that would not be incentive enough for customers to leave the PJM ELRP, thus avoiding a scenario in which Act 129 programs and the PJM ELRP are in direct competition.




Under the SWE’s prospective methodology, DLC equipment would be considered sunk costs for those EDCs who purchased the equipment and, as such, those costs would be excluded from TRC calculations.  However, costs for the installation of new equipment or for those EDCs who had not purchased DLC equipment in Phase I would be included in TRC calculations.  Additionally, the SWE proposes that the measure life for this equipment be assumed to be ten years when performing TRC calculations.
 


The Commission again notes that the SWE’s assumptions in its prospective TRC analysis, using this model, are preliminary.  However, the Commission believes that the SWE’s proposed methodology may prove to be cost-effective.  As such, the Commission is requesting comments on this methodology, including but not limited to, the use of day-head forecasting; the treatment of commercial and industrial customers potentially enrolling in both the proposed 129 DR program and PJM’s ELRP or similar program; and the treatment of certain Phase I DLC costs as sunk costs.  The Commission is also requesting comments on other proposed DR program models, both residential and commercial and industrial, that may be cost-effective.
 


4.
Demand Response Potential and Wholesale Price Suppression Studies

Because the Commission’s proposed methodology has not yet been proven to be cost-effective and because the SWE’s wholesale price suppression information is in its preliminary stages, the Commission proposes that the SWE perform two studies, a Demand Response Potential Study and a Wholesale Price Suppression Study.  The Phase II SWE contract includes an optional Demand Response Potential Study work plan.
  While the Commission recognizes that some amendments to this work plan will need to be made for this optional Demand Response Potential Study, we believe that this study will provide more definitive cost-effectiveness information regarding the proposed DR methodology outlined above, as well as information regarding any potential peak demand reduction targets.  The Commission is requesting comments regarding the implementation of this optional Demand Response Potential Study.  In addition, if a commenter provides an alternative proposed DR methodology to the one the Commission has proposed above, we request comments on whether or not that methodology should be utilized by the SWE if it performs this study.

While the SWE has provided preliminary estimates of wholesale price suppression resulting from Phase I and from potential future DR programs, the Commission believes a more definitive approach is needed.  As such, we propose that the SWE perform a full Wholesale Price Suppression Study which would provide in-depth supply curve modeling to determine the benefits to wholesale prices from Act 129 DR programs.  The Commission is requesting comments regarding the implementation of such a study and how such a study could be performed.

CONCLUSION

With this Tentative Order, the Commission seeks comments on the Statewide Evaluator’s Amended Demand Response Study, the proposed demand response program methodology for future phases of Act 129 and the potential implementation of Demand Response Potential and Wholesale Price Suppression Studies.  This Tentative Order, the Amended Demand Response Study and filed comments will be made available to the public on the Commission’s Act 129 Information web page.
THEREFORE,

IT IS ORDERED:


1.
That the Amended Demand Response Study be released to the public and published on the Commission’s public website.

2.
That a copy of this Tentative Order shall be served upon the Office of Consumer Advocate, the Office of Small Business Advocate, the Commission’s Bureau of Investigation and Enforcement and the jurisdictional electric distribution companies subject to the Energy Efficiency and Conservation Program requirements.


3.
That the Secretary shall deposit a notice of the Tentative Order and the Amended Demand Response Study with the Legislative Reference Bureau for publication in the Pennsylvania Bulletin.

4.
That interested parties shall have 30 days from the date the notice is published in the Pennsylvania Bulletin to file written comments referencing Docket Number M-2012-2289411 with the Pennsylvania Public Utility Commission.

5.
That interested parties shall have 45 days from the date the notice is published in the Pennsylvania Bulletin to file written reply comments referencing Docket Number M-2012-2289411 with the Pennsylvania Public Utility Commission.


6.
That a Word formatted copy of all comments and reply comments shall be electronically mailed to Megan G. Good at megagood@pa.gov and Kriss Brown at kribrown@pa.gov.  Attachments may not exceed three megabytes.

7.
That this Tentative Order, the Amended Demand Response Study and all filed comments and reply comments related to this Tentative Order be published on the Commission’s public website at http://www.puc.pa.gov/filing_resources/issues_laws_regulations/act_129_information/act_129_statewide_evaluator_swe_.aspx. 

8.
That the contact person for technical issues related to this Tentative Order is Megan G. Good, Bureau of Technical Utility Services, 717-425-7583 or megagood@pa.gov.  The contact person for legal and process issues related to this Tentative Order is Kriss Brown, Law Bureau, 717-787-4518 or kribrown@pa.gov.  
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BY THE COMMISSION

Rosemary Chiavetta

Secretary

(SEAL)

ORDER ADOPTED:  November 14, 2013
ORDER ENTERED:  November 14, 2013
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