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MEMORANDUM

TO:	Illinois TRM Technical Advisory Committee
FROM:	Cheryl Jenkins and Sam Dent, VEIC
SUBJECT:	Tier 2 Advanced Power Strip; Notice of Financially Vested Parties Non-Consensus Positions.
DATE:         		1/25/2017
CC:	Annette Beitel, SAG


History of measure development

In version 5.0 of the Illinois Technical Reference Manual, a new residential measure was developed: “Tier 2 Advanced Power Strip” (APS). This measure characterizes a type of power strip that, in addition to switching off loads from switched devices (e.g., speakers, amplifiers, game consoles) when a master device is switched off (e.g., the television), the power strip also controls “active” power loads, that is, they actively switch off power to devices when it is sensed that they are not being used.

The Tier 2 APS market is a relatively new and developing one, with a small but growing number of manufacturers entering the market. The products vary significantly in how active usage is sensed (e.g., by occupancy sensing, IR signals from a remote control, or some combination), the control algorithms used, and the length of time and the warnings provided before switching off loads. The different strategies appear to have significant impact both on the savings potential for the particular unit, and in the potential satisfaction in or persistence of their application.

There are challenges with evaluating the performance of the units. Two methodologies have emerged, one representing a pre/post metering exercise, where audio visual (AV) loads are metered without the APS and then metered again after the APS being installed. This methodology provides a direct estimate of kWh savings, but significant variance in pre- and post-customer behavior can significantly hamper the ability to isolate the effect of the APS. An alternative method, called the CalPlug Savings Verification System (SVS), was developed by the California Plug Load Research Center to mitigate this issue of variance. This method meters plug load usage and simulates the sensing and control strategy of the APS to calculate what the savings would have been if the APS had been actively operating. The disadvantage of this method is that, since the control does not actually turn off the devices, the interaction of the user’s behavior with the APS may not be fully accounted for.

In light of these issues, the TAC agreed that credible third-party evaluation results were critical to demonstrate savings and support program participation. In the absence of an independent rating body (e.g., ENERGY STAR), the TAC developed a system whereby manufacturers could submit independent test results for their product, the results would be reviewed by the TAC, and products would then be placed into a classification system (A-G) with deemed savings associated with each class. This methodology was approved and entered in to version 5.0 of the Illinois TRM, with a reference document developed and saved on the SharePoint site to document these classifications.

At the time of v5.0 release, only one manufacturer, Embertec, had performance data that was determined to be sufficient for classification. Within 2016, further data on a second manufacturer’s product, TrickleStar, allowed for its product to be classified. Throughout the TRM process (both for v5 and v6), both manufacturers have been very active participants in discussing this issue.
 
It should be noted that some TAC members have expressed some trepidation in the TAC performing this product classification process and having a TRM that provides different savings for different products. VEIC have acknowledged this and expressed a clear hope that at some stage in the future, when more products have entered the market, the measure can be divided along the lines of product feature (e.g., sensor strategy or control type) rather than by manufactured product. However, with only two products’ data currently available, we argue that this is not yet possible. Further, the application of varying savings for different products is certainly not unique to this measure – e.g., we have varying levels of savings for Clothes Washers dependent on if they are ENERGY STAR or ‘ENERGY STAR Most Efficient’ qualified, and Refrigerators are divided by ENERGY STAR and CEE Tier 2 rating. The TAC has developed this process to work in the absence of a similar independent body performing this rating system for APS. 

Proposed measure changes for v6

Following the release of v5.0 and prior to beginning v6.0 development, a new report from AESC in California was released that pulled together two phases of a study, the first on the Embertec product (labelled below as “IR” – or infrared) and subsequently on the TrickleStar product (labelled below as “IR-OS” – or infrared and occupancy sensing)[footnoteRef:1]. [1:  AESCl, “Energy Savings of Tier 2 Advanced Power Strips in Residential AC Systems”, February 2016. Available on the SharePoint site here.] 


The studies involved both testing methodologies, and the results are presented below:
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The study also provided results from surveys given to the study participants to explore customers’ experiences with and the drivers of persistence of Tier 2 Advanced Power Strips.

Based on this study, in addition to providing support for TrickleStar’s product classification, VEIC proposed the following noteworthy changes to the v5 measure:

· Reduce the “Baseline Energy” variable, i.e., the assumed AV load prior to APS installation, from 600kWh to 432 kWh. This new figure came from the new aforementioned AESC study, and VEIC determined it was a more appropriate assumption since it accounted for a number of AV loads that are typically not controlled by the APS, while the New York study, which was the basis of the existing assumption, totaled all typical AV loads.

· Replace the single deemed In Service Rate assumption (0.7) with a product specific value (0.87 for TrickleStar’s product and 0.83 for Embertec’s). In addition to savings potential, the different control strategies and degree of ‘aggression’ in terms of how readily the APS turns off AV equipment is likely to affect such factors as ISR (and potentially lifetime or persistence). The AESC report provides our first indication of variances in ISR after adjustments in weighting based on the persistence sensitivity to demographics. 

After submitting these proposed adjustments, VEIC received lengthy comments from both manufacturers (see Appendix for comments in full). Upon discussion it became increasingly clear that the two manufacturers were significantly opposed over a number of key issues (highlighted below), and that while the rest of the TAC were content with the changes, reaching consensus including these parties, both of whom have a significant financial interest in the outcome of the decisions, was not going to be possible. 

VEIC consulted with the Illinois Program Administrators and non-financially interested parties within the Illinois SAG and TAC committees. All were in agreement that parties with financial interests to the outcome of a discussion should not alone be able to prevent consensus being reached on moving forward with a change, and that it was reasonable to hold additional discussions without the participation of said parties when appropriate. 

With no other TAC member objections, these changes have been entered in to the version 6.0 of the TRM. This memo represents documentation of the key issues that prevented the financially vested parties reaching consensus. 

Key Non-Consensus Issues

	Issue
	TrickleStar Position
	Embertec Position

	The use of performance classification bands over a single deemed savings for all APS.
	Argue for single savings assumption of 212 kWh for all devices that meet minimum criteria laid out in TRM.
· Question validity of comparison of existing study results
· Overly complex and burdensome process
Note: TrickleStar indicated they would not be able to reach consensus on this issue as currently drafted. 
	Process developed by TAC appropriately incentivizes industry innovation and does not penalize higher performing products.

	Use of SVS savings results
	Pre/post testing is best practice for evaluation.
SVS recording equipment was developed by manufacturer whose products are being tested (Embertec).
California Public Utility Commission has recommended use of pre/post testing only.
	Disputes concerns over STS method, arguing that the flashing LED light and prior instructions to the participants mitigate significant impact. Argue that there are clear advantages and disadvantages of both methods and all data should be considered.  


	In Service Rate difference
	
	Suggests significant sample variance (length of time installed, age and other demographic differences in surveyed population) exists between the two products and recommends adjustments to account for this.

	Embertec’s classification (50% savings) 
	Fails reasonability test as it implies “half the time a television is on it is unengaged or non-active time”[footnoteRef:2] [2:  VEIC disputes this claim. The results include both standby savings associated with switching off periphery devices after the master device is switched off, and savings associated with ‘active’ switch off of devices when sensed the AV is not being used. For example, the Phase 2 AESC study simulated results (page 29) indicated 87 kWh of standby savings with an additional 25kWh for active savings for TrickleStar’s product and 111kWh for Embertec’s product. ] 

	




APPENDIX: Submitted Comments in Full

1. TrickleStar submission for consideration of Errata (to v5.0) update

In the 28 Jan 2016 meeting of the California Technical Forum (CalTF), California Plug-Load Research Center (CalPlug) Director Michael Klopfer verbally confirmed that the simulated method of field testing has a known issue of overestimation of savings as applied to field testing of Tier 2 Advanced Power Strips.  This is reflected in the official CalTF notes at the top of page six (attached). You will also notice that on page two of those notes, VEIC is listed as a telephone attendee of the meeting. 
  
Then on February 11 of this year, CalTF staff led by Alejandra Mejia hosted a conference call to talk about Tier 2 Advanced Power Strips.  TrickleStar was on that conference call as was a representative from VEIC.  On that call, Alejandra Mejia asked Michael Klopfer from CalPlug if further research was needed to quantify the magnitude of the overestimation of savings issue related to the simulated field testing method as applied to Tier 2 Advanced Power Strips.  Mr. Klopfer again confirmed that the overestimation of savings issue was valid and that additional research was needed. Ms. Mejia asked CalPlug to create a scope of work for a research project to address this issue, and Mr. Klopfer agreed to create a scope of work for the CalTF. 
  
Both the California Technical Forum staff and CalPlug Director Michael Klopfer believer there is an issue with overestimation of savings with respect to the simulated testing method applied to Tier 2 Advanced Power Strips.  This is the error that was made – this same testing process was used in the work paper that our competitor submitted to IL-SAG to get a savings value for their product (Group B, 50% ERP).  This is also where I think VEIC should not be responsible for this mistake – because VEIC may not have connected the dots between the paper submitted to the IL-SAG by our competitor and the known problems with the simulated testing method as applied to Tier 2 Advanced Power Strips.  A represenative from VEIC was on the phone for both of those meetings, but probably only looking for the arrival date of new testing information.  I don’t think it’s reasonable to expect VEIC to understand all of the issues discussed and connect them to a paper that was submitted months earlier to the IL-SAG. 

The California Public Utility Commission recently provided guidance to Pacific Gas & Electric and San Diego Gas & Electric where they rejected energy savings data derived from the simulated testing method.  We expect San Diego Gas & Electric to issue a new work paper shortly, in which a lower, more conservative, and more relaible savings value is presented for Tier 2 Advacned Power Strips. 
  
Utility-sponsored work papers in California are not peer reviewed.  Likewise, there is no public comment option for California utility work papers.  As such, it is not hard to imagine that a mistake was made in the California work paper by San Diego Gas & Electric contractors.  Fortunately for the stakeholders in California, they discovered their mistake.  Unfortunately, VEIC did not connect the discovery of their mistake to the work paper submitted to the IL-SAG by our competitor. 
  
Therefore, a mistake was made in theIllinois TRM process. This informaiton was publically available before the finalization of Volume 2 Version 5.  We believe an eratta is justified, and that there was no fault by VEIC. 

We request that Illinois adopt one savigns value to represent the category of Tier 2 Advanced Power Strips.  This is the approach taken by WA, OR, ID, MT, UT, MN, PA, MI, MA, and soon to be CA.  No other jurisdiction in the country uses specfiic savings values for specific models of Tier 2 Advanced Power Strip. 

With the dissasebly of the class system currently in Version 5, we propose that IL move to a system similar to what is in place with the Pacific Northwest and the Northwest Regional Technical Forum. Specifically, manufactuers self-declare their product's compliance to published TRM criteria.  They then report their qualifying models to an administrator (VEIC), and the administrator (VEIC) keeps a list of qalifying products.  The administrator investigates compliance matters on thier own prerogative, and the administrator publishes the list of qualifying products. 

Under this system, Illinois can keep the field testing eligibility requirement.  Illinois can keep the existing product eligibility criteria already published in Version 5.  

The changes proposed are summarized as (1) elimiate the class system for energy savings, and (2) reject any field testing data derived from the simulated testing method.



2. VEIC submitted comments on Errata

Author, Company and Date: Sam Dent, VEIC, 08/23/2016
Comment:

VEIC do not agree with this errata proposal for the following key reasons:

1. Timing of relevant California Technical Forum meetings 
The crux of the argument being made is that prior to the finalization of the v5 TRM, it was stated during two California Technical Forum (CalTF) meetings that the Simulated Savings method (SVS) developed by CalPlug tends to overstate savings and that a VEIC representative was present on these calls and therefore should have rejected SVS informed results and used a single savings claim for all products.  The dates of these two CalTF calls were 01/28/2016 and 02/11/2016. The “Almost Final Draft” of the v5 IL TRM was delivered to the TAC on 01/22/2016, prior to these calls, and the Final Draft on 02/11/2016. Therefore by 01/22, the TAC had reached consensus as to how this measure should be drafted. At this late stage in an update cycle we can only make minor edits since there is no longer available time for significant changes to be presented, reviewed and agreed by all TAC members. For this reason even if it had been determined such a significant change was appropriate, it was far too late in the process to be included. New information such as these discussions and anything derived from the Phase 2 report release (which we received on 3/14), should be considerations for revisions to v6.

2. Differing interpretation of intent of Michael Klopfer (CalPlug) comments
I, (Sam Dent of VEIC) was indeed listening to the conversations on the CalTF calls, and did hear discussion about the potential for the SVS method to overestimate savings, but I interpreted the intent of the comments very differently. I certainly did not hear any suggestion that this impact was significant enough that results from this methodology should simply be discarded. I heard that the magnitude of the potential overstatement is dependent on the study design and that although CalPlug were not involved in and couldn’t speak directly to the California studies, the presence of an appropriate warning would help mitigate the issue. Further I have heard significant discussion about the relative advantages and disadvantages and potential failings of both methodologies and certainly have not heard any consensus in the industry that suggests one is definitively better.

The concern is that the SVS method may not fully account for the user interaction with the unit since it does not actually turn anything off during the study period. Thus if a user was actively using the AV and chose to ignore the flashing warning light – once the simulation determines that the APS would have switched it off, it would be recording an illegitimate savings period. The magnitude of this concern cannot be evaluated in this particular study nor has it been in any other that I am aware. However participants were all fully aware they were participating in a study and were given instructions about what to do if they wanted to continue to watch the TV and the LED warning light was flashing at them (i.e. press any remote button). We therefore believe that any illegitimate savings event would only be due to intentional mis-action on the part of the participant and not happen by mistake and so we would expect it to be limited in its prevalence. 

Since receiving this errata request, I have spoken to Michael Klopfer (CalPlug) who reiterated that while the SVS method does have the tendency to fail to the positive, the pre/post method can equally fail randomly (positive or negative) based on pre and post usage patterns. 

3. IR-OS (TrickleStar product) Results
The Phase 2 results provide a relatively large sample set of both SVS and pre/post results for the IR-OS (TrickleStar) product allowing a reasonable comparison of the relative outcomes of the two methods. The results were 27% using the SVS method (n=52) and 25% for the pre/post method (n=56). These results are very similar and though the SVS method does result in a slightly higher value, it does not indicate a significant variance. The following chart from Figure 14, page 32 of the Phase 2 report indicates relatively strong agreement. Indeed any site above the red line indicates where the pre-post estimation method results in a higher estimate of savings than the SVS method. Since the pre/post is looking at activity during two separate time periods (‘baseline’ and ‘post’ periods), while the SVS is looking at savings in just one (‘baseline’) this appears to suggest that anything above the line (where pre/post is suggesting higher savings) must only be due to increases in usage during the ‘post’ period. These would potentially be considered overestimates of savings for pre/post and are quite significant in places. In addition, the pre-post method provides some sites with negative savings – which would represent additional erroneous results in the other direction.
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Michael Klopfer has stated numerous times that with a large enough sample, he would expect a pre/post study to give a result similar to the SVS method. The IR-OS results above appear to support this claim. The IR (Embertec) results do not show good correlation between SVS and pre/post, however VEIC believe the pre/post results from Phase 1 are from far too small a sample size and have significant problems in terms of sample attributes that they should be taken with great caution.

4. Same baseline set – SVS modeled for both – shows significant difference
Even if one determined that the SVS derived data had issues with overclaiming, since the same baseline data was used to evaluate both products – one should still regard the relative performance of the products using this method as another indication of savings potential. This continues to indicate a significant difference in the products – 50% (IR) v 27% (IR-OS).

5. Other jurisdiction decisions
While consistency across borders is always preferred the fact that other jurisdictions have decided to apply a single savings factor for all APS Tier 2 product shouldn’t in and of itself dictate that IL should. Indeed when reading the notes from California it certainly has not seemed that it was a position held by many involved (see select quotes below from February 25th CalTF notes):
John Proctor—First, I’m not convinced that the difference in savings between the two products is not significant. Second, I don’t understand what cost considerations are preventing the utilities from pursuing two different values.
John Proctor—I don’t support the idea of sacrificing/averaging the savings value for administrative expedience. Why would we not strive to incent the products that maximize savings?
Spencer Lipp—I think it is completely the utility’s prerogative to choose to continue with or without the Cal TF process. Maybe we need some more information on the administrative costs as well, so we can more effectively judge if one measure is one or two. Because it did look like two measures to us, but clearly we didn’t have all the information.
Owen Howlett—I’m concerned that averaging the savings estimates creates a disincentive to invest in increasing the efficiency of existing products.

6. Products are fundamentally different 
VEIC continue to believe that the relevant products are fundamentally different and due to those differences have legitimately variable savings potential and that the data that is available continues to support this variance. 

Both the Embertec and TrickleStar products begin to count down after each IR event, however after 45 minutes (on default setting or 75 minutes) the TrickleStar product begins looking for occupancy motion and if either OS or IR activity is then sensed it resets the timer. The Embertec timer can be set to 60 (default) or 120 minutes, Tricklestar to 75 (default) or 135 minutes. It seems inevitable to us that the Embertec is going to turn the units off more (and therefore have more savings) since it has a more aggressive control strategy. Only if the user uses the remote for the last time and leaves the room within the first 45 minutes (and doesn’t return (or any other activity is detected)) will the Tricklestar product also turn the TV off at the end of the same countdown period (although even then in default mode the Embertec product would turn off 15 minutes sooner). 

VEIC also believe that while each of the testing methodologies have advantages and disadvantages, we have not seen or heard evidence to suggest rejection of any particular method and consider that the variety of results more strongly suggests a significant difference than it does otherwise.

In conclusion, VEIC do not agree that errors were made in the v5 characterization, and even had the CalTF discussions been conclusive it would have been far too late to make a change. The v5 TRM was developed based on the best information at the time. We do believe there TAC should consider whether there are some appropriate minor changes based on the Phase 2 report that was released subsequent to the finalization of v5 (for example the ISR assumption), but since this is new information it should not constitute an errata.

3. Embertec submitted comments on Errata request


Response to the Illinois TAC 
on the 
ERRATA Request 
Submitted by Tricklestar 
for 
Tier 2 Advanced Power Strips
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1. A brief history of Tier 2 APS within the Illinois Technical Resource Manual
In June 2015, Embertec and Tricklestar were requested by Annette Beitel to collaborate in the formulation of a testing and product evaluation/approval processes for the Tier 2 Advanced Power Strip category and its proposed inclusion into the Illinois TRM.
Detailed meeting notes were compiled at the time and are attached within the references section of this report. 
Overall it was agreed by both vendors (in consultation with Anette Beitel), that Tier 2 Advanced Power Strip (APS) products should be assessed on their own merits due to differing control strategies and software playing important roles in device performance. 
Both vendors proceeded in collaborating and compiling a draft Tier 2 APS measure for inclusion in the Illinois TRM on this basis and presented this to VEIC for review and presentation to the Illinois TAC, which commenced in August 2015. 
During the review period of this new measure, a number of fundamental parameters were jointly agreed; these parameters made up the core foundation of this new measure which include but are not limited to:
1. Ensuring all products deemed under the activity have independently proven energy savings via field trials in the targeted environments (residential/commercial)
· This is to ensure the category will stand up to rigorous assessment and validation of energy savings in the field post deployment. 

2. Ensuring Tier 2 APS energy savings will be assessed on a product by product basis and assigned to the suitable Energy Reduction Percentage (ERP) performance band (across increments of 5%).
· Due to varying control conditions which are both hardware and software dependent and will never be identical between vendors.
· This approach will incentivise industry innovation, driving greater energy savings to rate payers as vendors compete to “build a better mouse trap”.

3. Placing responsibility on product vendors to submit all relevant and independent IOU sponsored data on their individual technologies to the IL TRM for review and acceptance.
· Independent data will assist in ensuring confidence in the data presented
 
4. Creating an evaluation structure that enables new vendor products to be included (specifically outlining their control features and independently proven energy savings) as and when they have been field tested to the satisfaction of the IL TRM. 
· This will ensure new technologies can be continually added easily and efficiently whilst also incentivising innovation in the market which drives additional energy savings.
It was further agreed and supported in discussion with Annette Beitel that vendors need to find a utility sponsor to field trial, collect and present data on their own product to the ILL TAC. This is important as it avoids vendor “mud-slinging”. 
Again these fundamental principles and conduct guidelines were agreed by both product vendors in mid-2015. 
During the course of the consultation period with the Illinois TAC between August and December of 2015, there were repeated requests for Tricklestar to provide available field trial data on the energy performance of their product. Embertec had submitted all their data prior to August 2015 to VEIC and the Illinois TAC.
Tricklestar data was requested in order to better understand whether variations in usage sensing, control processes and firmware would have an effect on energy saving performance. In addition to requested field trial data, Embertec continued to provide extensive data on its product including data not yet in the public domain.
Illinois TAC requests of Tricklestar (between August – December 2015) to provide their field trial data, or at the very least a “ball-park” figure on their energy savings shown from their field trial which had completed in California were not provided. It was stated on numerous occasions by Thad Carlson of Tricklestar that the data could not be shared due to “confidentiality” and no “ball-park figure” was provided upon request either.
At this same time, Thad Carlson requested that the performance bands that were previously agreed by both vendors and VEIC should be increased from increments of 5% to increments of 20%. 
The effect of such a proposal, should it have been granted, was clear; this being that:
1. Two different products with significant variation in energy saving performance would have a much higher chance of being categorized as saving the same amount of energy when if placed into wide (20% increment) performance bands, even though the data clearly demonstrated large variability.

2. It would act as a massive disincentive for vendors in this space where advancements in product design that would deliver additional energy savings would not be invested in, as only very large step changes in energy saving performance would be valued by larger incremental performance bands. 
This request from Thad Carlson was rejected by the Illinois TAC, and not supported by VEIC for the reasons stated above. 
It should be noted that this request to increase the size of the performance bands occurred after performance data was available to Tricklestar on their product from the field trial in California. This is the same data that was requested by the Illinois TAC but not shared by Tricklestar due to stated “confidentiality”. 
Had the request to increase the size of performance bands been granted, it would have likely favored lower energy saving Tier 2 APS vendors to the detriment of rate payers and innovation in this market.

2. Overview of Embertec’s response to the Tricklestar ERRATA request
As agreed between the vendors, each vendor would not present or critique the data on the other to the Illinois TAC as it was accepted that independent utility funded data would ensure robust evaluation had already occurred. Thus it was for Tricklestar to provide data on their product and Embertec did not present or critique Tricklestar data to the Illinois TAC, although it was in our interest to do so. It has not gone unnoticed that the same professional courtesy has not been forthcoming with this Tricklestar ERRATA request, which attempts to drag down the performance of their competitor to counter the lower performance of the Tricklestar product.  
The final (and public) Emerging Technology Co-ordinating Council (ETCC) report on this field trial was available publicly from the ETCC website in February 2016. This report conducted a side by side evaluation of the Tricklestar and Embertec devices in the same households, across identical time periods and usage patterns with the following results:
· Tricklestar IR/Motion Sensing, Master/Slave Control Process
· 27% Energy Reduction Percentage

· Embertec IR, Masterless, True RMS Power Sensing Control Process
· 50% Energy Reduction Percentage
This data provides some useful insights on how variations in sensing, control and firmware design will significantly influence energy savings in targeted environments. This data can also provide guidance to existing and future vendors as to which features drive greater energy savings. 
After millions of devices installed, countless independent field trials and many variations in sensing and control approaches tested in house over the last 12 years, Embertec is proud of the performance our technology has continually demonstrated and believe we have developed a successful mix of control, usage sensing and firmware code to deliver significant energy savings for all householders with our Audio Visual Tier 2 APS device. 
As we experienced in the Australian market, eventually vendors converge on tried, tested and proven feature sets which lift the performance of the entire category; but only if they are required to validate performance and are evaluated against it.
We find it alarming that the ERRATA request seeks to remove the need for independent utility field trials to validate energy savings as a pre-requisite for inclusion in the Illinois TRM. 
Furthermore, we find it very concerning that a vendor who originally supported the existing Illinois TRM in August 2015, then declined to provide data on their product throughout 2015 to the Illinois TAC when it was available, and is now seeking an ERRATA request where vendors “self-certify” their performance whilst requesting a removal of performance bands altogether.
Questions will no doubt be asked as to why the lower performing product vendor (Tricklestar) is attempting to change the very rules and guidelines (via their ERRATA request) that they not only agreed to in 2015 but helped formulate. 
It should be noted that the PG&E field trial was the very first field trial conducted on the Tricklestar product. Had more detailed evaluation on the product design taken place internally, prior to having ratepayer funds used to evaluate this product publicly, the product design would likely have changed to deliver higher performance. 
We now find ourselves with an ERRATA request to review and comment on, when perhaps the focus of any amendment should not be on the evaluation criteria and cataloguing of devices within the Illinois TRM based on their proven performance, but rather on updating product designs that have proven to deliver energy saving performance lower than what may have been anticipated by the vendor making the ERRATA request.
Upon review of the ERRATA request, it is clearly evident to Embertec and no doubt others familiar with the information referenced, that select data which the Illinois TAC should be aware of has either not been provided or misrepresented entirely. 
This concealed information and biased representation of meetings and reports referenced seems to have occurred for the sole purpose of supporting an erroneous ERRATA request. In order to provide all information in a transparent manner, this document will quote sections of the ERRATA request provided by Tricklestar and provide supporting information to demonstrate that important information has either not been included or misrepresented entirely. The omission and misrepresentation of data could mislead a reader who is not aware of the full context of the discussions, meetings and data referenced by Tricklestar in their ERRATA request. We will seek to ensure total transparency for the benefit of all Illinois TAC members.
We hope that the culmination of this assessment will encourage all vendors the use their valuable resources to continually innovate and improve their product features and performance in the interests of delivering greater energy savings. This is surely preferable to the current attempts within this ERRATA request to lower all vendor participants to the lowest performance level demonstrated by one vendor alone, whilst attempting to restrict progress from all vendors in a market segment with much promise and opportunity.  
3. Comments in response to Tricklestar ERRATA overview
Below are quotations from the ERRATA request presented by Tricklestar with responses from Embertec to provide clarity and full transparency on the statements quoted. We apologize for not correcting the spelling mistakes in the quotes provided from the Tricklestar ERRATA request. These errors were maintained to ensure reader confidence in the direct and accurate referencing by Embertec of the ERRATA request document from Tricklestar. 
Quote 1: “…Director Michael Klopfer verbally confirmed that the simulated method of field testing has a known issue of overestimation of savings as applied to field testing of Tier 2 Advanced Power Strips.  This is reflected in the official CalTF notes at the top of page six (attached). You will also notice that on page two of those notes, VEIC is listed as a telephone attendee of the meeting.” 
Embertec was present during these referenced discussions. We can confirm that a VEIC representative was also an attendee. Unfortunately this is where the accuracy of this quote ends. Tricklestar has unfortunately neglected to provide a full representation of Michael Klopfer’s comments. Michael Klopfer clearly stated that there are a number of field trial methods available, all of which have their stated “pros and cons” based on their design and also their implementation. Michael Klopfer did not state that one method was better than another and also stated that the pre/post method suffered from both overestimation and underestimation in energy savings due to variability in usage which would influence energy savings which could not be metered using the pre/post field trial method. 
It should be noted that CalPlug developed the simulation method to overcome the pre/post metering challenges as they pertained to the evaluation of Tier 2 APS devices. Readers would probably be perplexing as to why an employee of CalPlug would only comment on the potential challenges of one field trial method (especially when that method was developed by CalPlug to overcome challenges in pre/post metering) and not discuss it in the context of both field trial methods available.
To confirm and clarify, Michael Klopfer did not state or intimate that one field trial method was preferable to another, but rather he was clear to state that both methods had their “pros and cons”. Most importantly Michael Klopfer stated that the implementation of the field trial method, not only the method itself, would drive accuracy in the metered outcome. We believe it would be very valuable for Tricklestar to provide more information to the Illinois TAC on their implementation of the simulation mode field trial method in the PG&E field trial to ensure it properly conformed to the simulation method approach. 
Quote 2: “…Alejandra Mejia asked Michael Klopfer from CalPlug if further research was needed to quantify the magnitude of the overestimation of savings issue related to the simulated field testing method as applied to Tier 2 Advanced Power Strips.  Mr. Klopfer again confirmed that the overestimation of savings issue was valid and that additional research was needed.” 
The way in which this is being presented is to suggest that Michael Klopfer stated it was a large issue. This is not what was intimated or stated by Michael Klopfer. Michael Klopfer simply stated that from a pure academic perspective it should be determined what the potential error value was and that it would be dependent on the implementation of the simulation method not simply the method itself. 
It is important to note that the simulation method is still supported by CalPlug as addressing a number of measurement challenges with pre/post metering and the simulation method removed these variables associated with pre/post metering. The larger concern was around execution of the method, not the method itself. 
Quote 3: “Both the California Technical Forum staff and CalPlug Director Michael Klopfer believer there is an issue with overestimation of savings with respect to the simulated testing method applied to Tier 2 Advanced Power Strips.  This is the error that was made – this same testing process was used in the work paper that our competitor submitted to IL-SAG to get a savings value for their product (Group B, 50% ERP).”
As stated earlier, the execution of the simulation method not the method itself is what was of concern. The simulation method was developed to allow for faster and more robust evaluation with greater detail in the data collected due to the unmetered and numerous variables when using the pre/post method. There exists only one uncontrolled variable in the simulation method compared to the pre/post method which suffers from variability in AV usage hours, device usage (i.e. different devices at different times), household occupancy rates, TV scheduling, etc. None of these variables were metered in the pre/post method and they will never be identical from one period to the next and will therefore incorrectly influence energy savings. The simulation method removed all these variables.
It should be noted that if the simulation method was not preferred to pre/post metering (as intimated by Tricklestar) why then has it been used extensively in the evaluation of Tier 2 APS? The simulation method was supported by AESC, the CalTF, the 3 IOU’s in California and multiple IOU’s in the Northwest and Canada. It was deemed suitable for use in the most recent Californian field trials and also used in the most recently approved CPUC workpaper.
Furthermore it should be noted that Embertec and Tricklestar product underwent a side by side assessment in the same households using the exact same data inputs. The results were, as presented in the ETCC report, an Energy Reduction Percentage (ERP) of 27% for the Tricklestar device and 51% for the Embertec device. 

This difference in performance was related directly to the difference in sensing technology, (motion sensing and master/slave control of the Tricklestar device) and computational / learning algorithm capabilities. Embertec has been developing its algorithms since 2004 and has extensive experience across the millions of units deployed worldwide. Embertec is not aware of any other Tier 2 APS vendor with even 10% of this experience and ongoing R&D opportunity which is critical for customer learnings and product improvement.
Quote 4: “A represenative from VEIC was on the phone for both of those meetings, but probably only looking for the arrival date of new testing information.  I don’t think it’s reasonable to expect VEIC to understand all of the issues discussed and connect them to a paper that was submitted months earlier to the IL-SAG.” 
The Illinois TAC discussed the different field trial methods during the development of the TRM document. It was initially proposed that the simulation method be adopted for field trial purposes due to the ability to remove the variables outlined when using pre/post metering method. Tricklestar requested that we not be prescriptive of the field trial method that is used but rather that vendors demonstrate that variables that influence energy savings be controlled, measured or removed wherever possible to have a reliable testing process and field trial data.

The outcome was that the Illinois TAC agreed to allow all field trial methods that are used by utilities in independent assessments of Tier 2 APS devices. 

Now however, after all the data has been attained, Tricklestar is seeking for one field trial method only (which they were opposed to previously) and the removal of any data associated with independent, utility funded and executed field trials using data outside of pre/post metering. It should be noted that the simulation and pre/post field trial method was used for the Tricklestar product in their field trial across 50+ samples. This resulted in an Energy Reduction Percentage (ERP) of 27% and 25% respectively. This would suggest that either both field trial methods when statistically significant sample sizes are used are reliable or conversely they could both be unreliable given they rendered similar results. 

The simulation method was the only method available to accurately compare side by side two different Tier 2 APS devices (Tricklestar and Embertec) with the results clearly evident in the ETCC report. 

We contend that it is the relative performance of both these products which is motivating this errata request in seeking first the removal of the simulation field trial method approach and then requesting that there be only one performance level for the entire Tier 2 APS category. 

The simulation method suffers from only one uncontrolled variable compared to the many uncontrolled variables when using the pre/post as discussed above. The Tricklestar argument to remove any data using the simulation method and only adopt pre/post data runs contrary to common sense, logic and prior discussions and agreements in the formulation of this Tier 2 APS measure.

The singular low performance level being requested by Tricklestar undermines the integrity of the category and fails to recognise products which deliver energy saving performance above that which was attained by Tricklestar in their field trial. This ERRATA request removes the focus of product cost effectiveness, which currently exists and is a core tenet of all energy efficiency programs for the benefit of all ratepayers.

Quote 5: “The California Public Utility Commission recently provided guidance to Pacific Gas & Electric and San Diego Gas & Electric where they rejected energy savings data derived from the simulated testing method.”
This statement is again incorrect, simulation data has not been rejected by the California Public Utility Commission (CPUC) and this data continues to be a core foundation in the evaluation of products within this activity. In addition this same simulation data was and is currently approved by the CPUC in the current and only work paper approved by the CPUC for Tier 2 APS devices. 
The CPUC has requested for ongoing data collection for products within this category to ensure energy saving levels can be assessed over time and increase the data set available for future evaluation. This is consistent with their approach for many other categories. 
Embertec has supported this request through the development of auditable data logging capabilities within our own Tier 2 APS devices, which we have made available to all utility programs.   

Quote 6: “We expect San Diego Gas & Electric to issue a new work paper shortly, in which a lower, more conservative, and more relaible savings value is presented for Tier 2 Advacned Power Strips.” 
Tricklestar is requesting Illinois take direction from other States and change the structure of the evaluation process in Illinois and lower the performance threshold to a level which devalues the performance of others based on a document they “expect”. 

Data collection for the phase 2 field trial under which both Embertec and Tricklestar were evaluated completed in November of 2015. Since then an ETCC report has been published on the findings and did not recommend a single value across two different products. The ETCC report also highlighted large differences in energy saving performance and next to no difference in retention rates between the products.

There does not even exist a draft work paper update in California, and given the speed at which these processes typically run, even if a work paper update were to occur, it is confusing to Embertec how it can be claimed to take place “shortly” or given the data collected, how Tricklestar can assert with confidence that a “lower, more conservative” savings value would be adopted.
We understand that Tricklestar has been lobbying heavily for the adoption of one value for all Tier 2 APS devices and that this lobbying only commenced post their field trial data being made available to them. 

We fail to understand how punishing other vendors for their tried, tested and proven designs is beneficial to the industry; although we do understand how it is beneficial to lower performing technologies. Such an approach is selfish, stifles innovation and supresses market investment to deliver more cost effective solutions within the category which is surely preferable to all market participants in the immediate and long term.

A measure which reduces all participants to the “lowest common denominator” places an entire focus on lowering product cost when all are tied to some artificial performance value. A category where energy savings are deemed identical, irrespective of their actual performance is dangerous as it leads to vendors focussing purely on lowering product cost. 

Lowering the product cost leads to sacrifices in product quality. This in turn will lead to product failures that places customer safety at risk, as was the case recently in the Sacramento Municipal Utility District (SMUD) territory. 

In this instance a Tier 2 APS device overheated to the point of severely melting the plastic casing of the Tier 2 APS and damaging the surrounding area where the Tier 2 APS was installed in the home, before it was unplugged and avoided any further fire risk.

For complete transparency, in Embertec’s 12 year history and after deploying millions of Tier 2 APS devices worldwide, we have not had one single product failure incident resulting in a risk to customer safety. Furthermore it was not an Embertec product which suffered this catastrophic failure in a customer’s home.  

When products are evaluated on their overall cost effectiveness (including their own energy savings) it allows a greater focus and investment in product design and quality control procedures to ensure there are no risks to householders and offices alike. 
We now understand this 100% safety record within the Tier 2 APS category is unique to Embertec and we would welcome all market participants to place the same emphasis on robust product designs focussed on safety and advancing energy savings. Vendors who focus on lowering performance benchmarks and focussing on delivering the lowest cost product typically put safety and quality second, putting at risk the customer, the utility and the entire product category.
Quote 7: “Utility-sponsored work papers in California are not peer reviewed.  Likewise, there is no public comment option for California utility work papers.  As such, it is not hard to imagine that a mistake was made in the California work paper by San Diego Gas & Electric contractors” 
This statement is completely and knowingly incorrect. First it should be noted that Tricklestar provided extensive comments to the CalTF on the workpaper development making many unfounded inferences which were later disproved through the public comment and submission process facilitated by the CalTF and their representatives. To validate this point, these documents are available on the CalTF website. 
During this submission process arguments presented by Tricklestar were reviewed by CalTF members and counter arguments presented by Embertec using all the data available demonstrated that the objections of Tricklestar were completely unfounded and unsupported by the data itself.  
Furthermore and most importantly, the current approved work paper in California for Tier 2 APS was peer reviewed by the CalTF members and the CPUC in addition to the Californian IOU representatives who are also members of the CalTF. The CalTF reviewed the data from the phase 2 trial also and concluded that the two products demonstrated different levels of performance and that the gulf between the two in performance was so great that it would require two separate measures. This was stated at the CalTF in January and February of 2016 and referenced in the meeting notes available on the CalTF website.

Shortly after the January CalTF meeting, Tricklestar lobbied PG&E to have the CalTF removed from the peer review process for fear of a two measure approach to the category. This removal of the CalTF members to complete their evaluation (or peer review) work, as was the process followed for the phase 1 field trial and led to a CPUC approved work paper, has raised considerable questions as to independence in this phase 2 evaluation.

We find it interesting (but not surprising) that Tricklestar has neglected to provide Illinois TAC members with the most recent discussion points at the CalTF regarding the data on Tricklestar and Embertec product attained during the phase 2 field trial effort. This occurred during the February 2016 CalTF meeting. 

Meeting notes from this February 2016 CalTF meeting provides a clear indication that the CalTF was in favour of 2 separate measures, a position supported by the data. They were also concerned that one energy saving value would stifle innovation. These were the very same foundational elements which led to the existing Illinois TRM approach for the inclusion of Tier 2 APS. 

As per the February 2016 CalTF meeting notes, Mark Hardwick of Tricklestar was present for this meeting and listed as an attendee in the meeting notes and was aware of these discussions. Again it would have been preferable had the ERRATA request quoted all relevant and most importantly the most recent comments on the Tier 2 APS activity within California for complete transparency, as opposed to “cherry picking” statements to further a flawed narrative, which we can only assume was designed to mislead the Illinois TAC members. 

A full excerpt from the February 2015 CalTF meeting notes on Tier 2 APS is provided below for absolute transparency on the position of the CalTF. It is clear given their comments that the CalTF would likely support the existing Illinois TRM approach to including and evaluating Tier 2 APS devices given their comments and concerns. 

VII. Update on Advanced Power Strips Workpaper Martin Vu, RMS Energy Consulting
· John Proctor—First, I’m not convinced that the difference in savings between the two products is not significant. Second, I don’t understand what cost considerations are preventing the utilities from pursuing two different values. 
· Martin Vu — The costs considerations are administrative and program management-related. 
· John Proctor — I don’t support the idea of sacrificing/averaging the savings value for administrative expedience. Why would we not strive to incent the products that maximize savings? 
· Gary Fernstrom— If you do plan on going with a single value, I would urge you to use weighted averages based on market shares. 
· Spencer Lipp — I think it is completely the utility’s prerogative to choose to continue with or without the Cal TF process. Maybe we need some more information on the administrative costs as well, so we can more effectively judge if one measure is one or two. Because it did look like two measures to us, but clearly we didn’t have all the information. 
· Annette Beitel —The problem with that is that we’ve already received reminders from the PAC that technical rigor, no administrative expediency, should be our guiding goal. 
· Spencer Lipp — But isn’t that also the best technical answer that’s cost effective? Because we do not recommend extreme precision on other measures when the cost of that extra complexity outweighs the value.
· Owen Howlett — I’m concerned that averaging the savings estimates creates a disincentive to invest in increasing the efficiency of existing products. Why would a company make that investment when they won’t be compensated for yielding higher savings?

Quote 8: “We request that Illinois adopt one savigns value to represent the category of Tier 2 Advanced Power Strips.  This is the approach taken by WA, OR, ID, MT, UT, MN, PA, MI, MA, and soon to be CA.  No other jurisdiction in the country uses specfiic savings values for specific models of Tier 2 Advanced Power Strip.” 

This request runs contrary to the development of the work paper approach supported by Tricklestar prior to Tricklestar attaining their field trial data from California.
Most importantly however, Embertec finds this quoted statement grossly misleading at best. One savings value is not the approach taken by other jurisdictions but rather in each of the jurisdictions highlighted by Tricklestar only one vendor (Embertec) has provided field trial data on the numerous independent field trials conducted on our product. It would be unusual for there to be two savings values for the only vendor who has been forthcoming with data.
Given these jurisdictions have only received data from one vendor, they are only able to provide one energy saving value. Had other vendors been transparent in presenting their data to these regions, the significant gulf in energy savings between the vendor products would likely have resulted in positions similar to that of Illinois and the CalTF. 
Each of the states mentioned in the quote above (except for California) are not aware that additional data on the Tricklestar Tier 2 APS device is available. Tricklestar has not submitted their sole field trial study to these other jurisdictions and it is not Embertec’s position to report on the performance of others. Tricklestar have instead attempted to convince these regulators that their product performs in an identical way to Embertec’s in order to claim the energy savings from the tested Embertec device. This conduct is questionable and or deceptive at best, especially in light of the performance data available for both technologies. 
In addition, it is incorrect for Tricklestar to infer that the Illinois TRM supports “specific savings values for specific models of Tier 2 Advanced Power Strips.” This matter was discussed at the Illinois TAC meeting as a concern and hence the performance bands were recommended to avoid specific values on a product by product basis. 
Illinois does not adopt a specific savings value on a product by product basis, but rather and as agreed by all vendors and the ILL TAC, performance bands were adopted as the best method to quantify performance categories within 5% ERP increments. Products which demonstrate performance within a suitable margin of error of one another will, under the existing measure description, attain an identical performance value. This approach supports innovation and avoids the ability for one vendor to claim the performance of another, as is currently being attempted in many other jurisdictions across the country by Tricklestar. 
In those regions where Tricklestar has been unable to “ride on the performance coat tails” of their competitor, they have instead focussed their efforts on reducing the overall performance of the category to the level of savings they demonstrated in their own field trial. At present, no regulatory authority has supported this view.
We again contend that vendors should focus their efforts on improving their products performance. This would be beneficial to both the vendor and the category as a whole, should the engineering capacity exist within the vendor’s organisation to achieve such an outcome. 

Quote 9: “With the dissasebly of the class system currently in Version 5, we propose that IL move to a system similar to what is in place with the Pacific Northwest and the Northwest Regional Technical Forum. Specifically, manufactuers self-declare their product's compliance to published TRM criteria.  They then report their qualifying models to an administrator (VEIC), and the administrator (VEIC) keeps a list of qalifying products.  The administrator investigates compliance matters on thier own prerogative, and the administrator publishes the list of qualifying products.”
The Pacific-Northwest is currently using data from one Tier 2 APS vendor only (Embertec) as the other vendor has not circulated their field trial results from California to the Northwest RTF, as is the case with most other regions. Again we are concerned that the above quoted representation of “the facts” could be designed to misinform the Illinois TAC.

What is being requested by Tricklestar is an approach which punishes one vendors validated design and energy saving performance due to the performance of another vendors device. This runs contrary to the promotion of advancing cost effectiveness through ongoing technology innovation driving energy savings.

In addition, the process recommended by Tricklestar places the responsibility of ensuring energy saving levels for Tier 2 APS vendors who “self-declare” entirely on VEIC. In other words any vendor can state that they meet the published TRM criteria for Tier 2 APS without any validation of this compliance or any data to support their energy saving claims. Again, this runs contrary to Tricklestars original position in August of 2015.

As mentioned earlier, such an outcome will lead to vendors simply trying to meet the stated TRM criteria as cheaply as possible with no regard for actual energy savings and likely sacrificing product safety and functionality. 

It should be noted that Tier 1 APS in California originally took a similar “self-declaration” approach. This resulted in a raft of untested and unproven Tier 1 APS devices being deployed within utility programs. Upon an independent evaluation in California, it was determined that energy saving values were not as previously claimed (~100kWh per annum) but much lower. In California the energy saving levels for Tier 1 APS were thus determined to be 25 kWh per year.
It is perhaps of little surprise that the CalTF has undertaken a robust assessment of vendor products which has resulted in an approved CPUC workpaper detailing an ERP of 50% for the Infra-red, True RMS power sensing and masterless control Tier 2 APS device. 
At present we have seen that an IR sensing, masterless control AV APS delivers an ERP of 50%, whereas in the same identical field trial environment, time frame, and usage levels, an IR + motion sensing, master/slave APS, with lower firmware capacity delivers an ERP of 27%.

These two data points will assist market participants in narrowing down the feature sets that will drive energy savings once more data from additional products can be collected and presented to the ILL TAC.

4. Comments in response to Tricklestars proposed changes to existing measures
Below is an embedded file comprising of the original ERRATA request from Tricklestar with included comments from Embertec. The comments from Embertec are focussed on their proposed amendments to the existing Tier 2 APS measure documentation. Comments in response to their overview section have been provided in section 3 of this document.



5. Potential updates to the existing Tier 2 APS measure
Potential for ISR Adjustment: 
Data from the February ETCC report on Tier 2 APS devices found an 84% persistence rate across both products. (Page 47 of the February 2016 ETCC Tier 2 APS final report) 
This data is a better representation of the products that are likely to be used in Illinois than the 70% retention rate data from Australia which was based on both Tier 1 and Tier 2 APS devices. 
Embertec requests that the Illinois TAC consider the ISR to be amended from 70% to 84% with this latest information which only became available after Version 5 of the TRM was finalized.

Requirement for vendors to provide product safety and quality control information:
In light of recent events in California where the failure of a Tier 2 APS device compromised customer safety, it would be advisable for Tier 2 APS vendors to provide information on their quality control measures and inform the Illinois TAC of any product failures resulting in risk to customer safety. Risk to customer safety should be characterized as any product failure event where the Tier 2 APS device fails to the point of physical damage to the Tier 2 APS device itself or its surrounding environment. 
Records of Tier 2 APS product failures should be made public and available to the Illinois TAC in the interests of understanding any product failures to determine if proactive steps can be taken to provide additional testing or vendor product specification requirements to ensure future customer safety risks do not occur. 
Both Embertec and Tricklestar have already been requested by SMUD to compile safety records and details on QC procedures in July/August of this year. This information has been provided to SMUD by both vendors and is ready for circulation to the Illinois TAC should it be requested.
Embertec supports any steps which will mitigate risk to customer safety and ensures the integrity of this newly approved product category. Detailed knowledge of product failures, their cause and effect will assist in informing vendors of additional safety measures that should be implemented in addition to providing a basis for future product specification updates within the Illinois TRM, in the interests of full disclosure and product safety.
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4. TrickleStar submitted comments on v6 proposed changes
[bookmark: _Toc442712259]
Tier 2 Advanced Power Strips (APS) – Residential Audio Visual 

On Methodology

This edit to the draft proposed work paper for Tier 2 Advanced Power Strips proposes a change from a complex system of tired savings based on brand to a simplified system that offers a single savings of 212 kWh with the kW savings adjusted for the Illinois coincidence factor of .8 or .019kW for all devices that meet the minimum criteria laid out the in the Illinois Technical Reference Manual.  The reasons for proposing this change are summarized in the points below and described in more detail in this section. These are:

1. The approach currently proposed uses non comparable results to compare savings for different devices
2. The current proposal relies in part on a propriety simulation methodology that is counter to best practices in third party evaluation which would be run as a true pre/post test with adequate sample sizes and rigor. In addition the simulation is problematic because:
a. It was developed by the manufacturer whose products was being tested
b. The data that was used to feed the simulation model was uploaded directly to that manufacturers server before it was provided to the research contractor to do the analysis
c. The sample size for the simulation was not sizable enough to meet standard evaluation rigor and included a sample of participants that was not randomized and instead included sponsoring utility employees
3. The approach currently proposed is overly complex and burdensome given how simple any programs with Tier 2 APSs will be, especially in early years and in advance of any third party evaluations efforts. 

Tier 2 advanced power strips are in a rapid stage of research. Studies within the utility and energy efficiency industry continue to be explored with a primary goal of determining the savings for these devices.  At present, there are at least five manufacturers of advanced power strips, although only two currently offer Tier 2 options. With the increasing adoption of the technology this can be expected to increase. Savings studies to date have focused primarily on two makes/models of advanced power strips and have sought to understand consumer use patterns, and controlled versus active viewing time both in controlled (the device tracks when it would have shut the system down but does not) and active (the device is allowed to shut the system down) configurations.  

Currently there is only one work paper on saving for Tier 2 advanced power strips (APS) that has been accepted at a statewide level and this is the San Diego Gas and Electric (SDG&E) work paper WPSDGEREHE0004 revision .3. This paper, vetted by the California Technical Forum (CAL TF) (http://www.caltf.org/) and submitted to the California Public Utility Commission (CPUC) was informed by resreach efforts conducted by AESC[footnoteRef:3]published in a paper entitled “Tier 2 Advanced Power Strips in Residential and Commercial Applications”. It is this research and subsequent SDG&E work paper that served as a reference for both WPSDGEREHE0004 revision .3 and the recent Tier 2 APS Illinois TRM draft work paper.  This paper which was approved In August 2015 by the California Public Utilities Commission (CPUC) provides a deemed savings of 212 kWh and .019 kW per device. It is important to note that papers is being revised by SDG&E to reflect additional testing and field data.  The CPUC has advised SDG&E that the final savings number should be based only on the results of pre/post data testing.  [3:  AESC PAPER LINK HERE] 


The SDG&E work paper brings in two very different study approaches each focusing on distinct models of Tier 2 APSs to develop an average savings for any Tier 2 APS (versus the more complex tired approach being proposed in IL) that meet a minimum criteria which is outlined in the white paper. While neither of the studies referenced in the SDG&E work paper provide rigor that would be deemed appropriate for evaluation, developing a blended savings estimate based on the two studies provides a reasonable options absent properly designed and rigors evaluation.  The method offers utilities a simple approach to estimate savings absent full third party EM&V while at the same time limiting savings, impact and persistence risk, in either direction (too high or too low), for Tier 2 APS devices that might be included in California programs. 

The approach currently proposed in Illinois is in direct contrast to this. Instead of recognizing that the savings impact from any Tier 2 APS program in the early years is likely to be small and therefor any deemed savings approach should be kept as straight forward as possible, the current proposal offers 8 tiers of savings levels a Tier 2 APS might fall into, despite there being only two viable models in the market today and an as limited number of third party studies on savings for Tier 2 APSs, that in some cases  relying on significantly different study approaches to establish those savings levels or tiers. These are described in greater detail below.   Approach One provided customers with a modified power strip that was installed such that it  did not turn off any devices when its control condition was met (when it believed the system is not in use), but instead indicates to the user its intention to go into shut down mode by flashing a “conspicuous” LED. If the user wished to stop the LED, they did so by engaging their remote control. If the user did not indicate via usage of the remote control that they intended to continue to engage with their TV, the system went into savings logging mode, and logged the continuing power draw data (while continuing to flash the LED indefinitely). Essentially, the study design asked the participant to react to the LED as if it was controlling their system, but to continue operating their system as normal (e.g. keep it on if they would not have turned it off prior to or at the moment of the LED signal). The participant is in essence asked to simulate their expected behavior (keeping the TV on despite no engagement) so that the system can log potential savings.  
There are a number of problems with the simulation-based methodology, but the largest one relates to user behavior. Given that this type of test utilizes no pre-period data, it fails to adjust for the difference in user behaviors between a standard or no power strip situation and an advanced power strip, this could be further exacerbated by instructions that came along with the installation of the logging device and assumptions that people would either a) ignore a flashing LED, b) not modify behavior based on instructions that appeared to ask them to leave the system on when the flashing began and c) that the logger itself wouldn’t modify behavior that was not compared to a pre-installation baseline.  

The second study approach used a pre-post analysis which looked at usage patterns before and after installation of a Tier 2 APS and which accounted for any modifications in behavior that occur with a Tier 2 APS is installed in a home.  While the study referenced in WPSDGEREHE0004 revision .3 did not include a randomized control group which would be optimal it did monitor consumption pre installation of the Tier 2 APSs and post installation of Tier 2 APSs. In this case the daily usage was compared for a pre-installation period to usage in a post-installation period, and the difference is assumed to be the real energy savings. It should be noted in this case the sample was relatively small and would not meet the rigor expected in third party evaluations. 

Given two very different approaches were used it is not at all surprising that significant discrepancies were seen in savings between the pre-post and the simulated method 134 kWh and 234 kWh (with non-overlapping confidence intervals) respectively. 

While the simulated method could be duplicated for other brands or technologies the testing machine was developed by and  proprietary to one manufacturer and was set up such that the data gathered from those devices was uploaded to the manufacturer servers before being handed over to a third party research firm to conduct the analysis. A pre-post methodology would be preferred in any third party evaluation approach for this technology[footnoteRef:4]. Additionally any third party evaluation would never be established such that the manufacturer, whose product is being tested, had ownership of the data before it went to the third party research firm for analysis. This is a questionable chain-of –custody at best.  [4: The Northwest Regional technical Forum (RTF) has been having extensive discussions on Tier 2 APSs and has an official position on Tier 2 devices via a unanimous approval (19 for, 1 abstained vote) for their document entitled “Proposed RTF Research Plan: Residential Advanced Power Strips, IR Sensing Units for Home Applications” which states that “research is needed because the RTF is not aware of any existing studies that provide sufficient rigor for proven UES values for this measure. Most currently published savings figures are based on assumptions about APS-induces changes in appliance run-times in observed.  The RTF’s judgment is that these assumptions have not been adequately tested with empirical data.” In short simulated studies do not provide the same level of rigor as true pre-post studies would provide.] 


While there were significant short comings in the studies that informed the savings in the SDG&E paper, the decision to recommend a sub-tiered savings scheme within the current version of the IL TRM draft for Tier 2 Advanced Power Strip seems to have been done with the intent of acknowledging the different savings levels seen in the two methodologies but in absence of a stringent look at how varied the testing methodologies were. In essence it is comparing them as though they were apples to apples when in fact they are apples to oranges.  In short the proposed approach relies on the foundational assumption that the field testing methodologies and resulting data are comparable.  It is important to note here that not only are the study methodologies vastly different, so are other key elements of the studies as outlined on table 1 below:

Table 1: Summary of Differences in Study Methodologies
	Issue
	Phase 1 - Embertec
	Phase 2 - TrickleStar

	Sample
	Friends & family of utility company
	General population from three utility service area zip codes

	Testing Hardware
	Proprietary device designed and manufactured by the vendor whose product was tested, the “SVS unit”
	3rd party measurement device – Hobo data logger by Onset UX120-018

	Testing Methodology
	Log Mode Evaluation (42 samples) & Pre/post metered (9 samples)
	Pre/post metered (56 samples) & Log Mode Evaluation (52 samples)

	Average number of controlled AV devices
	3.6 (average of all sites), 3.8 (pre-post sites only)
	3.4 (average of all sites)

	Installation of tested devices
	Contractor assisted by vendor
	No involvement by vendor

	Data retrieval
	Transmitted to vendor servers
	No involvement by vendor

	Monitoring period
	Average of 16 days
	14 to 28 days

	Results agreement between testing methodologies
	No
	Yes



Moreover, the current tired approach which estimates savings as high as 50% for Product Class A seem to fail the reasonability test.  This level of savings would assume that half the time a television is on it is unengaged or non-active time or put another way that the Tier 2 APS unit consistently cuts the average time a TV is on in all homes in half from an average of 5.3 hours per day to 2.515 hours per day.  This level of savings which is estimated from the simulated testing would be significant and exciting were it not so dramatically different from the pre/post studies which stand as industry best practices for a reason as they are the best most rigorous analysis Approach available for behavior enabled technologies.

Given the lack of individual rigor in either study approach and all the uncertainty around what the real savings will be for Tier 2 advanced power strips we recommend that rather than implementing a complex scheme that requires devices be managed at 8 different levels that until such time as there is a true third party evaluation using pre/post methodologies that Illinois implement the CA approach.  The use of a single blended deemed savings approach which while conservative limits risk of over or understating key variables like savings and persistence. It also simplifies the management by making it possible for utilities to pilot programs without having to rely on a third party to determine which tier a product falls into. 

Additionally, the amount of time spent managing this approach, debating these savings and 
There are a few other points worth considering in this debate:
· At present any program run in Illinois with tier 2 advanced power strips is likely to be in the form of a pilot or small in scale, the complexity of the saving approach should not outpace the simplicity or proportion to overall savings the tier 2 devise will represent in the state.  
· Manufacturer-specific savings submissions are risky as they may limit the market, and while not a significant issue now, will create unneeded program complexity in the future. There is, in fact, no precedent for brand specific TRM specifications in other technologies. Finally a brand-specific approach presents the potential to limit the adoption of new and possibly better or less expensive brands into the utility program portfolio and potentially opens the door for the IL-SAG to have to approve savings at a brand-by-brand level for any number of products, an approach that would be inefficient at best. 

In light of this we propose the following edits to the technical sections of the TRM to reflect a single deemed savings for Tier 2 APS in line with the approach proposed by SDG&E and approved by the CAL TF as outlined below.




5. Embertec submitted comments on v6 proposed changes
	


Embertec Submission
 
Illinois Statewide 
Technical Reference Manual
5.2.2 Tier 2 Advanced Power Strips (APS)

Residential Audio Visual 

Proposed 
Technical Reference Manual 
Updates













Table of Contents

7. Overview of Embertec’s position on VEIC’s proposed TRM update for section 
5.2.2. Tier 2 Advanced Power Strips (APS) – Residential Audio Visual…………………………………..……3

8. Safety and Quality Control Robustness ………………………………………………………………………………….…..3

9. Tier 2 APS Variability in Retention Performance…………………………………………………………………………4

10. Proposed Change to Baseline Energy Usage Value…………………………………………………………………..…5

11. Proposed In Service Rate (ISR) Calculations as a Product Specific Function (version 6.0)……….….5

12. Consistency in Plug-load Management Device Assessment (Tier 1 & Tier 2 APS)……….…..………….8

13. References……………………………………………………………………………………………………………………..……………9












1. Overview of Embertec’s position on VEIC’s proposed TRM update for section 5.2.2 Tier 2 Advanced Power Strips (APS) – Residential Audio Visual

Overall, Embertec would like to thank the Vermont Energy Investment Corporation (VEIC) for their time and consideration in updating section 5.2.2 within the Illinois Technical Resource Manual (TRM). Embertec supports the direction VEIC has taken in this latest update to section 5.2.2. 

Tier 2 Advanced Power Strips is a relatively new and evolving category with many variations in 
product design and performance. We commend VEIC in formulating and presenting and 
support the Technical Advisory Committee (TAC) for adopting an evaluation process that utilizes 
all available evaluation data and assesses vendor products based on actual metered performance. 

This approach incentivises industry innovation to deliver further advanced in energy efficiency within this technology category. Through incentivising innovation and improvements in energy efficiency performance, utility energy efficiency programs and ratepayers alike will be better served and better placed to meet increasing energy efficiency goals, especially in the area of addressing plug load.

Embertec has reviewed the proposed VEIC amendments and would like to outline areas within these amendments which would benefit from either additional detail around evaluation processes, and/or request slight amendments which are supported by a closer inspection of existing data/reports that have been submitted to VEIC and the TAC. The data and reports that will be referenced are currently referenced by VEIC in the current proposed update for section 5.2.2. 

In addition to presenting this information to further support the steps taken by VEIC in this proposed amendment to section 5.2.2, we would also like to highlight the importance of evaluating both Tier 1 and Tier 2 APS technologies in a uniform way and the importance of this.

2. Safety and Quality Control 

Embertec was recently informed of a product safety issue within the Tier 2 APS category which occurred in Sacramento earlier this year (2016). For clarity, this product failure which led to a significant householder fire risk was not related to an Embertec product. However the utility deploying these Tier 2 APS products requested that Embertec and the other Tier 2 APS vendor both submit detailed information on any product failures each company had with their products. This information was compiled by both vendors and provided to the utility.

To ensure utilities in Illinois are fully informed on product performance beyond energy saving levels alone, Embertec proposed that all Tier 2 APS vendors provide product safety and quality control information also. As this product safety and quality control documentation had already been compiled and provided by both vendors, and in the interest of total transparency; Embertec suggested that the TRM should also require this same information (to be detailed in the Safety and Longevity section) to be provided to utilities in Illinois. At the very least this information should be made available for inspection upon request from any Illinois utility. 

VEIC stated that they “believe the current specifications written here are adequate and do not believe it necessary to provide any more requirements in the TRM. The programs themselves will need to ensure they are comfortable with any product installed.”[footnoteRef:5]  [5:  Illinois Statewide Technical Reference Manual – 5.2.2 Tier 2 Advanced Power Strips (APS) – Residential Audio Visual – Draft Update] 


Although Embertec would prefer a more thorough approach outlined within the TRM to ensure product safety, we accept the position of VEIC that utilities will request this information prior to program deployment. To support a potential utility request for this information, Embertec believes it would be valuable to include language within the TRM that places a requirement on Tier 2 APS vendors to provide product failure and quality control documentation to utilities upon request. This ensures Tier 2 APS vendors are well aware that this information could be requested of them within Illinois and assists utilities in ensuring this information is provided if requested. 

Proposed Language under section “Safety & Longevity”: “Tier 2 APS vendors will compile and provide product failure records and quality control documentation upon request from Illinois utilities.” 


3. Tier 2 APS Variability in Retention Performance 

Embertec supports the inclusion of product retention data as a performance metric for Tier 2 APS devices as outlined by VEIC. To ensure retention data in vendor products are reliable, a number of parameters should be clearly defined and agreed to ensure an appropriate “apples to apples” comparison of retention rates between vendor products. 

Embertec recommends VEIC and the TAC include the following data requirements for retention data to be considered by the TAC:

· Minimum Sample Size (100)
· A valid sample should be considered as one where the device has been deployed in a target environment for an agreed minimum time period, whereby the householder has confirmed either product retention or removal. Non-response to retention/removal information should not be considered as a retained or removed product and cannot constitute a user sample.

· Minimum Installation Duration (4 months)
· The longer a Tier 2 APS device is installed the more user interaction is allowed to take place driving greater certainty around product retention.
· All products should be assessed after a similar minimum installed duration to ensure no retention assessment bias between products.
· The Emerging Technologies Co-Ordinating Council (ETCC) Tier 2 APS report highlighted that differences in product installation duration would drive retention rates of Tier 2 APS products.

· Agreed demographic breakdown within the retention sample set and normalisation of said sample
· The ETCC Tier 2 APS report highlighted that different demographics had varying responses to and retention rates of Tier 2 APS devices.
· Direction should be provided on the approximate percentage breakdown by householder demographic type for respondents to retention assessment evaluation to ensure removal of any sample bias.
· Slight variations in demographic sample bias against targeted breakdowns can then easily be normalised to ensure sample bias is removed.

The ETCC report can provide some guidance as to the manner in which “demographics groups” should be characterised to capture variability in user acceptance of Tier 2 APS technologies. 


4. Proposed Change to Baseline Energy Value 

Embertec supports the use of best available and robust data in all evaluations on Tier 2 APS and the target regions they are deployed in. At present the best available data is sourced from California and in the absence of baseline energy usage data from Illinois, Embertec agrees that the data within the ETCC report is the best source of baseline energy usage for Illinois at this time. 

As previously presented by both Tier 2 APS vendors to the TAC in August of 2016, the ability to collect baseline energy usage information via the Tier 2 APS device is either available today (as is the case with Embertec) or claimed to be available before the end of 2016 by the other vendor. 

As it is no doubt preferable to utilize Illinois data wherever possible, Embertec proposes that VEIC and the TAC consider updating the energy usage baseline as soon as data on baseline energy usage has been attained within Illinois. As Illinois weather in comparison to San Diego is significantly colder, (especially during the winter months), it is expected that TV viewing and baseline energy usage will be higher than that of San Diego. Embertec requests that the TAC provide an undertaking to update baseline energy usage values as and when this data becomes available.

Energy usage baselines will continually fluctuate over time as new technologies and the number of devices in the home will also vary over time. Through the ongoing deployment of Tier 2 APS with metering capabilities, this baseline energy usage can easily and cheaply be monitored throughout energy efficiency program deployment of communication enabled Tier 2 APS products.


5. Proposed In Service Rate Calculations as a Product Specific Function (version 6.0)

Embertec supports the inclusion of product specific In Service Rate (ISR) values as detailed within the proposed updated “Classification of Tier 2 Advanced Power Strip Products in to Performance Bands for use with v6.0 of Illinois TRM”[footnoteRef:6]. However for the purpose of removing sample bias in the values which have been proposed, we would like to highlight the following information contained within the ETCC report (AESC, Inc, “Energy Savings of Tier 2 Advanced Power Strips in Residential AC Systems). [6:  Classification of Tier 2 Advanced Power Strip Products in to Performance Bands for use with v6.0 of Illinois TRM] 






As discussed earlier in this document, variations in household demographics and time between installation and survey will create sample bias in retention assessment outcomes. “Other drivers that appear to affect persistence include: age or retiree status of respondent (fewer retired respondents still had the Tier 2 APS installed at the time of the survey) and time between installation and survey (persistence decreased as the length of time between installation and survey increased).”[footnoteRef:7] [7:  AESC, Inc, “Energy Savings of Tier 2 Advanced Power Strips in Residential AC Systems. Page 47 ] 

Furthermore ETCC states that “These surveys were completed approximately 14 to 29 weeks after the IR model power strip was installed and 3 to 13 weeks after the IR-OS model power strip was installed.”[footnoteRef:8]  [8:  AESC, Inc, “Energy Savings of Tier 2 Advanced Power Strips in Residential AC Systems. Page 48] 


The ETCC report then goes on to state that, “Other drivers that that appear to affect persistence include: age or retiree status of respondent (fewer retired respondents still had the Tier 2 APS installed at the time of the survey) and time between installation and survey (persistence decreased as the length of time between installation and survey increased)”.[footnoteRef:9] [9:  AESC, Inc, “Energy Savings of Tier 2 Advanced Power Strips in Residential AC Systems. Page 49] 


Table 1 of the ETCC report highlighted the variation in the average number of weeks from install to survey between the two technology types. This is shown below. 

[image: 161005 - Installation duration before survey table IR VS IR-OS][footnoteRef:10] [10:  AESC, Inc, “Energy Savings of Tier 2 Advanced Power Strips in Residential AC Systems. Page 50] 


It should be noted that the “IR model” refers to the Embertec device and the IR-OS model refers to the Tricklestar device. The Embertec (IR model) device was installed for nearly 3 times the duration (23 weeks compared to 8-9 weeks) before the survey took place when compared to the Tricklestar (IR-OS model) device.

Fortunately the ETCC report also assessed how variation in install time before a survey affected the retention rate as depicted on page 7.
[image: 161005 - Persistence Assessment IR Device][footnoteRef:11] [11:  AESC, Inc, “Energy Savings of Tier 2 Advanced Power Strips in Residential AC Systems. Page 54] 


What is important to note in Table 4 from the ETCC report is the drop off in retention between 10 weeks and 18 weeks (5%) and then the stabilisation in retention after the 18 week period. This supports the requirement to look at retention rates after a minimum of 4 month for Tier 2 APS devices. It also highlights that adopting retention rate figures after only 8-9 weeks is premature and introduces retention evaluation bias when assessing another Tier 2 APS device after 23 weeks.

Furthermore it should be noted that this data table highlights the significant reduction in retention for the 65 and over demographic when compared to all other demographics. It is this 65 and over demographic which was over represented in the IR device retention assessment. 

[image: 161005 - Comparison of Population Surveyed][footnoteRef:12] [12:  AESC, Inc, “Energy Savings of Tier 2 Advanced Power Strips in Residential AC Systems. Page 52] 

AESC clearly outlines that retiree’s had a much lower retention rate and retirees were over represented in terms of the retention survey conducted on both products by almost 2 times; “Households with retired members tend to have a lower persistence rate as do households that have had the Tier 2 APS installed for longer periods of time.”[footnoteRef:13]  In addition the report states that “Percentages of surveyed households with a retiree are not weighted”.[footnoteRef:14] [13:  AESC, Inc, “Energy Savings of Tier 2 Advanced Power Strips in Residential AC Systems. Page 54]  [14:  AESC, Inc, “Energy Savings of Tier 2 Advanced Power Strips in Residential AC Systems. Page 52] 


Given this information and in an effort to ensure the majority of sample set bias can be removed when assessing vendor ISR rates, Embertec recommends one of the following outcomes being adopted:

I. Apply a 5% reduction in retention rate for the IR-OS device (to 82%) to account for its limited installation period of 8-9 weeks and consider a further retention value reduction to account for under representation of retirees when compared to the IR device, or;

II. Increase the retention rate by 3% for the IR device (86%) to account for over representation of retirees in the retention sample, as retirees are recognised to reduce retention and the IR device had almost double the number of retirees in its sample. In addition consideration to reduce the retention rate for the IR-OS device should also be done to account for the short installation period of 8-9 weeks and ensure sample set bias removal.[footnoteRef:15] [15:  Calculation metrics are available upon request.] 



6. Consistency in Plug-load Management Device Assessment (Tier 1 & Tier 2 APS) 

The Tier 2 APS category has undergone rigorous field trial and data assessment which Embertec fully supports. However as one technology category (Tier 2 APS) is and has undergone significant field trial evaluation and data assessment, the same should be done for the Tier 1 APS category. 

The energy saving performance of Tier 1 APS are influenced by the same changes in baseline energy usage values in the Audio Visual (AV) environment. Given the performance differences of the two technology types and the evolution of the energy usage of AV equipment over time, it would be reasonable to surmise that Tier 1 APS energy savings have been more affected by energy usage changes in the AV device sector than Tier 2 APS. 

Tier 1 APS predominantly address passive standby energy wastage and do not address the energy used by the “master device”, typically the television. There has been significant advancement and reduction in passive energy usage of AV equipment over the years, however a steady increase in TV screen sizes and newer high definition televisions (4k TV’s) have increased the wasteful energy consumption of televisions that Tier 2 APS devices alone target. 

To date Tier 1 APS have largely only undergone desktop research/calculations on energy savings with little in field data to support the energy saving values claimed today. 

The best available data that VEIC has proposed to adopt in terms of Tier 2 APS energy savings has been sourced from California. It should be noted that Tier 1 APS in California are deemed to deliver annual energy savings of 25 kWh, which is less than a quarter of what is currently being claimed for Tier 1 APS in Illinois. 
Embertec contends that technologies addressing plug load (in this instance Tier 1 and Tier 2 APS) should undergo the same level of evaluation and proof of energy savings as one another. Requiring one technology category only to assess its energy savings, unfairly punishes innovation and incentivises the market to deploy less cost effective solutions (Tier 1 APS) in real terms simply because the barrier for energy saving validation is considerably lower with a strong likelihood that it is overstated.

In the first instance Embertec proposes that the energy savings for Tier 1 APS products should be de-rated based on the same approach that has currently been proposed for Tier 2 APS. This being through the reduction of baseline energy usage from 600 kWh to 432 kWh. This would necessitate a 28% reduction in Tier 1 APS deemed savings in Illinois from current values as a first step. Beyond this, and given the existing Tier 1 APS data being used in the Illinois TRM is quite outdated, Tier 1 APS should be required to undergo actual field metering in line with that which Tier 2 APS technologies undergo to ensure energy savings are not being over claimed within utility programs.
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6. Additional example of manufacturer opposing contentions (from v5.0 discussions)


MEMO

Date:  October 9, 2015

Submitted by: Thad Carlson, Director, Market Development, TrickleStar
Subject: Comments on the Tier 2 Audio Visual (AV) & Information Technology (IT) Advanced Power Strips (APS) For Residential (AV Tier 2 APS) & Commercial/Industrial (IT Tier 2 APS) Applications

This memo is submitted in response to the Tier 2 Audio Visual (AV) & Information Technology (IT) Advanced Power Strips (APS) For Residential (AV Tier 2 APS) & Commercial/Industrial (IT Tier 2 APS) Applications work paper submitted to the Illinois SAG on October 1, 2015.  Based on review of the work paper, we have provided comments in six discussion categories each of which are outlined below using a comment, discussion and recommendation approach. While we fully support the inclusion of the Tier 2 Advanced Power Strip into the IL-TRM, we believe the paper that is the subject of this memo is overreaching and includes specifications and recommendations that are frankly outside the purview of the TRM process.


Comment 1: The paper is overreaching with its suggestion that long-standing industry best practices in technology evaluation, measurement and verification (EM&V) are “chance, not science”.

Discussion: The energy efficiency industry has a long-standing history and has made deep investments in working collaboratively to identify and document best practices for EM&V. Best practices in EM&V are primarily outlined in two universally accepted sources, the International Performance, Measurement and Verification Protocols (IPMVP), which is commonly used as a guiding doctrine for determining appropriate approach used by the evaluators of many of the Illinois programs, and the Department of Energy (DOE) Uniform Methods Protocol (UMP), which provides specific guidance on evaluation approaches by program or measure type, and which is designed to ensure common measurement approach and best practices in energy efficiency program EM&V.  Both sources, while without specific reference to APSs, indicate that pre/post methodologies are a preferred method for determining the energy savings for technologies within energy efficiency programs. Specifically both the IPMVP and the UMP provide examples for lighting controls (the device most like an APS included in the manuals) that specifically state the preference for pre/post metering protocols for determining measure level savings. 	Comment by Administrator: Embertec: Two key points here:
 Pre/Post is suitable for some technologies where usage variability can be controlled and/or measured and whereby variability between two periods can be adjusted for. 

Data in the most recent SDG&E field trial found considerable usage variability between time periods whereby pre/post measurement was not reliable as a method to assess energy savings. Pre/post will require extended time periods and sample sizes beyond field trial levels to determine energy savings accurately.

Pre/Post is useful for “energy efficiency programs” as stated by Thad. This is different from small sample and short duration field trials. In addition we are moving towards EM&V 2.0 which is requiring more data for validation which is not available via traditional pre/post metering. Best practice should be based on a product category basis and we would recommend discussions with CalPlug who devised the field trial process for the IOU space to better understand the benefit of both evaluation approaches. 

	Comment by Administrator: Embertec: Lighting operates very differently to Tier 2 APS. Tier 2 APS do not deliver energy savings as soon as the AV or IT system is switched on, unlike lighting measures. Tier 2 APS depend on user inputs such as infra-red from remote controls, motion sensed in the environment, power consumption fluctuations, etc. 

These parameters are never identical from one period to the next and hence the reason why pre/post (which requires two separate time periods) was tabled by plug load experts (CalPlug) as being an ineffective way to accurately assess Tier 2 APS energy savings.

Recent studies referenced in the work paper site the variability from one period to the next which will skew energy saving values. This information was presented to regulators and supported by them. Simulation mode data was more heavily relied upon for energy saving estimates due to this uncontrolled variability of pre/post which was demonstrated and supported via data. This variability was not an issue in the CalPlug metering method. 

In addition to the guidelines outlined in the UMP and IPMVP, the Northwest Regional Technical Forum (RTF) has recently established an aligning decision describing the appropriate rigor for Tier 2 devices via a unanimous approval (19 for, 1 abstained vote) in their document entitled “Proposed RTF Research Plan: Residential Advanced Power Strips, IR Sensing Units for Home Applications”. In this, they clearly sate that “research is needed because the RTF is not aware of any existing studies that provide sufficient rigor for proven UES values for this measure. Most currently-published savings figures are based on assumptions about APS-induced changes in appliance run-times unobserved. The RTF’s judgment is that these assumptions have not been adequately tested with empirical data.”	Comment by Administrator: Embertec: The RTF has approved Tier 2 APS as a planning measure with a deemed saving value based entirely on data attained using the simulation method. this includes over 100 households using the CalPlug metering method.  If this method was not supported by the RTF there would not be a value presented for Tier 2 APS today by the RTF; which there is. 

Unobserved/simulation based studies are a valid research approach and can be part of a well-planned research strategy. That noted the submitted paper counters decades of vetted thought in the industry by suggesting pre/post metering is “chance, not science”.  Certainly if a study is poorly designed (poor sampling, too short a testing period, etc.) the results of a pre/post metering study can lack the rigor needed to place confidence in the results, but it is cavalier to suggest that one poorly designed study warrants throwing out an entire approach. It is also ill-informed to suggest that “log mode only” studies, that do not measure the impact of human interaction with the technology in its native state, can accurately replicate the savings that will be achieved by a device whose savings is inextricably intertwined with the behavior of the user in response to the controlling event (e.g. when the system is shut down, does it get turned back on? Do users change the controlled time from 60 minutes to 90 or 120 min.?).	Comment by Administrator: Embertec: The simulation mode does measure human interaction in its design to assess control events. The respondent has recently completed a field trial using this simulation approach also.

This important omission in terms of the simulation method in measuring human impact by this respondent suggests one of two things:
 Either it was an intentional omission to support an argument;
 or
The simulation trial conducted by the respondent was not done correctly and missed out on a key element in the simulation method approach. This should be  evaluated further when results are presented in November. 

In short, “log mode only” studies, the kind being positioned by Embertec in the October 1st paper as the only appropriate methodology for assessing savings in behavior enabled devices like the APS, do not meet the industry standard for expected level of rigor in measurement and verification.  In fact, only a pre/post study would provide the rigor needed to, with any level of confidence, determine the energy savings achievable within the APS product category.  	Comment by Administrator: Embertec: So long as a pre/post study assesses the variability in system on time, on and not being used time, changes in occupancy rates, time of day TV is being used, weather variations which affect viewing rate and connected equipment loads during each viewing period; then the data from pre/post can be used and variability across those parameters assessed from one period to the next to determine their influence energy savings. 

The simulation method does not suffer from any of these usage variables as it is done across one time period. For this reason the simulation method was developed by the University of Irvine and adopted by all regulators who currently deem Tier 2 APS products. We think academia is better placed to determine the most appropriate field trial method for this category of product.

Further, while it certainly would be beneficial for product manufacturers to be able to set the protocol for how their technology is evaluated for energy savings, this clearly would not be in the best interest of publically funded programs. It is the role of the industry to coalesce around what approach will provide the needed rigor to justify program expenditures on technologies, not the product manufacturers themselves. 

Recommendation: It is our view that the place for academic discussion around the appropriate measurement protocols for the industry in not in a TRM work paper, and that the discussion of the appropriateness of industry best practices in EM&V should be removed from the work paper for Tier 2 APSs.  If a discussion around appropriate EM&V methodology is included, then a full dialog that references both the IPMVP and the UMP recommended approaches for controlling or behavior enabled devises should also be included. If the argument is that the IPMVP and UMP are not proving appropriate guidance and rigor for the technology, then significant evidence for supporting usurping these two industry standard manuals in favor of alternative approaches should be clearly laid out and the support documented.  	Comment by Administrator: Embertec: This field trial method was indeed developed by academia (University of California – Irvine - CalPlug). CalPlug is used by all Tier 2 APS manufacturers today for product evaluation. Perhaps they should be brought in as the experts to discuss the most reliable field trial method and the most effective way to evaluate these devices given the usage variability from one period to the next. This information has already been presented in the work paper but perhaps a discussion is required.
The other clear point to mention is that this work paper is designed also as a guide to other manufacturers in how best to evaluate their technology and present data to the ILL SAG. For this reason this data is important to be included in the workpaper to provide direction to industry in evaluating their technologies.  


Comment 2: There are numerous studies completed or underway that should be considered in determining savings for Tier 2 APS in Illinois. 

Discussion: Tier 2 advanced power strips are in a rapid stage of research.  Numerous studies within the utility and energy efficiency industry have recently been completed (several of which are referenced in the work paper) or are underway to determine the savings for these devices.  Savings studies to date have focused primarily on two makes/models of advanced power strips and have sought to understand consumer use patterns, controlled versus active viewing time both in controlled (the device tracks when it would have shut the system down but does not) and active (the device is allowed to shut the system down) configurations.  Studies vary in terms of the savings range for these devices, but the current white paper submitted by San Diego Gas & Electric (SDG&E) to the California Technical Forum and approved by the California Public Utilities Commission (CPUC) provides a deemed savings of 212 kWh and .0313 kW per device. This study was limited to 42 households and was conducted over a period of 15.83 days. SDG&E has indicated that there will be additional site results available in November, which may lead to an adjustment in this initial number.  These savings are bolstered by a very small study completed by AESC, which included a small sample of 9 sites with actual pre-controlled and post-controlled metering (4 sites had controlled state simulation, meaning the device captured when equipment would have turned off but did not actually control the equipment meaning behavioral influence was not captured), and found 234 kWh per year. The SDG&E paper, communications on that paper provided by the CPUC, and the companion AESC paper have already been provided as attachments to the October 1, 2015 submittal by Embertec.  	Comment by Administrator: Embertec: This is incorrect and the correct values are very clear in the approved CPUC work paper. 42 sites used the simulation method in the SDG&E trial and a further 40+ sites in CA also used this method with very similar results. Behavioral influence was captured as it is part of the simulation field trial methodology. 

A correct understanding of the field trial method is required as it is currently being misrepresented in this memo response. I would suggest the appropriate IL SAG representative reach out to the developer of the simulation method to discuss this field trial approach. This would be CalPlug from University of California Irvine.

There are a number of other studies under way in the U.S. and a myriad of other discussions occurring in relation to the technology. As noted above, there is an active study currently being finalized by Sand Diego Gas and Electric (SDG&E) which will have findings available in November. The other two are in the planning process by Energy Trust of Oregon and are slated to be completed by the end of Q1 2016. It is critical to call out the importance of robust and true pre-post metering in accurately assessing the savings for APSs. While the AESC study referenced in the October 1 submittal to the IL-TRM did do pre-post metering, the sample was very small and should be taken in that context a point that was also made by the CPUC in their comments on this same SDG&E work paper. 	Comment by Administrator: Embertec: We agree that any field trial needs to be robust in addressing the variables in usage patterns that influence field trial results. The field trial methodologies should be assessed for the ability to address these variables to provide confidence in energy saving values. Again this is a discussion best had with CalPlug.

Recommendation: The Il-SAG TRM working group should monitor the results of the pending SDG&E study results and ensure they update and/or level set any proposed savings against these findings. Expected in November, this should allow for ample time to consider these findings in the final Tier 2 APS specification for inclusions in the V5.0 IL TRM. Findings from the Energy Trust of Oregon study should also be monitored for consideration in future TRM updates. 	Comment by Administrator: Embertec: It is important to note that the product assessed (tricklestar) in the latest SDG&E field trial has very different sensing and control methodologies to the Tier 2 APS that was originally assessed and presented to the CPUC by SDG&E also. 

Level setting energy saving values between two different technologies in this category would be akin to averaging the energy efficiency of an LED and incandescent light bulb and presents a significant free-ridership risk which rewards poorer performing products over better performing products. 

For transparency we should be requesting that preliminary data from the latest SDG&E field trial on tricklestar product be presented to the IL SAG, this may enable a better understanding of the motives towards presenting a evel setting or averaging approach of energy savings which is being presented here by tricklestar.

A level setting/avergaing approach will stifle innovation in this field and push the market towards the cheaper alternative if energy savings across very different technologies are simply averaged. It is also the reason why level setting/averaging  was rejected by the CalTF as shown in their meeting notes provided to the IL SAG.

It is also the case that no other region is averaging the energy saving value across different technologies due to this free ridership risk and need to encourage market innovation.



Comment 3: On page seven of the submitted document, it is noted that the Tier 2 APS can address the water energy nexus.

Discussion: Tier 2 APS devices are not able to control water using technologies, as such they should not be noted as having an impact on the energy use associated with water heating, pumping or treatment. 

Recommendation: Remove the reference to the water energy nexus. 



Comment 4: Comfort features should not be part of products specification, and including those deviates from standard practice in developing product specifications in the in industry.

Discussion: The role of the TRM is not to serve as a gatekeeper for one brand, make or model but rather to determine the base expectations needed for a product to qualify under an energy efficiency program. Whether using ENERGY STAR® or other criteria, the focus is typically on energy savings, core performance expectations (life), and product quality (warranty, UL Certification, etc.). Features related to the personal preference of the potential end users such as color temperature in lighting, front vs. top loading in clothes washers, cycle end alarm signals in dishwashers, are typically not under the purview of the TRM and unnecessarily seem to limit the specification to an or a small handful of individual manufacturers for reasons unrelated to energy savings or product quality standards. 

Recommendation: Remove any non-energy/non-warranty, comfort requirements from the specification. 	Comment by Administrator: Embertec: All feature sets listed are based on the products which have been tested. The work paper has been created in such a manner that products present their feature sets to provide a robust overview of the product and avoid the biggest risk to energy efficiency program performance which is manufacturer free-ridership. This being when one product claims the energy saving performance of another without validation for energy saving claims.

The key features of products should be allowed to be presented by the manufacturer and the reason for their inclusion with respect to how they enhance performance.

Product specifications are not fixed within the work paper but are based on the features of products which have been tested. As new data comes to hand from devices with energy savings validated by field trial, then their product features can also be included in the paper.




Comment 5: Manufacturer-specific savings submissions limit the market, and while not a significant issue now, will create unneeded program complexity in the future. 	Comment by Administrator: Embertec: The issue is one of free-ridership. How can products which have not demonstrated energy savings be eligible for inclusion when no two devices will be the same? 

To protect the interests of the ILL SAG and the ILL rate payers, manufacturers are tasked to prove energy savings via independent field trial.

As discussed with Annette and TS and outlined in the work paper, should the energy efficiency performance between products be within +/- 5% then said products will fall within an energy saving range within the work paper.

What the paper is addressing is the risk of manufacturer x claiming to have an eligible Tier 2 APS device but with no validation for its energy saving performance. 

This is of much greater risk than requesting 5 products to demonstrate energy savings. Demonstrating savings upfront removes program evaluation risk for IOU's in the future and this responsibility is placed on the manufacturer. The structure of the work paper is such to promote a gathering of data in a manner which will save the ILL SAG time in review and approval of new products.

Discussion: There are currently five manufacturers of Tier 2 APSs Bits Limited, Embertec, TrickleStar, Enmetric and CyberPower with more makes on the horizon. Establishing brand-specific savings risks creating complications for utilities who want to offer their ratepayers choices in their APS or who are looking for price competition for either their customers or in their procurement for programs like Direct Install that may include an APS.  There appears be no precedent for brand specific TRM specifications, an approach if undertaken that could open the door for a myriad of product manufacturers to come forth and provide claim that specific feature of their brand warrants an alternative savings. This brand-specific approach presents the potential to limit the adoption of new and possibly better or less expensive brands into the utility program portfolio and potentially opens the door for the IL-SAG to have to approve savings at a brand-by-brand level for any number of products, an approach that would be inefficient at best. 	Comment by Administrator: Embertec: Price competition without energy saving validation presents a market where the cheapest product is selected without consideration for energy savings… This is a recipe for disaster as the market will then migrate towards cheap products without proven savings which will negatively impact on program evaluation in the near future and overall market adoption.	Comment by Administrator: Embertec: This work paper is structured to place the onus on manufacturers to have their products prove energy saving values. This is not a requirement on the ILL SAG.

Alternative savings will be demonstrated by independent field trial data, this is not an onus on the ILL SAG also.

Innovation is the bedrock of all efficiency programs, the structure of this work paper incentivizes manufacturers to develop new features that will drive greater levels of energy efficiency. 

Thus the statement from TS that a brand specific approach limits the adoption of new and better products is not the case. In actuality, the work paper provides a clear structure for manufacturers to prove energy savings and highlight product features driving these energy savings.

A manufacturer requesting that energy savings not be based on a product by product basis and not demonstrated by said manufacturer will lead to manufacturer free-ridership. This poses a question as to why such an approach would be endorsed by a manufacturer?

At present there are 2 manufacturers claiming to have Tier 2 APS devices. Should the volume of applicants increase beyond which can be managed by the ILL SAG then an alternate method to review should be assessed. 

As this is a new product category more data is surely preferred than less.

In additon, the structure of the work paper places products within performance bands based on independent field trials. This point was discussed and supported by Annette and agreed upon by both Embertec and Tricklestar as the appropriate way forward. 

Thus this work paper is not promoting brand specific savings but rather supporting the collection of field trial data to determine the performance band of a given product.

Recommendation: Ensure the specification is written so that it is brand agnostic, and so that qualification under the TRM is focused on the features that deliver the energy saving and, where appropriate, any safety and warranty requirements needed. 	Comment by Administrator: Embertec: Specifications can only be listed around what has been tested. This places the onus on manufacturers to prove savings and in doing so the specifications can be updated for proven savings. Without this approach we would be listing specifications without any basis for their energy saving merits.

What has been presented to date are features which have been proven to deliver energy savings. If specifications are to written to be brand agnostic then there would not be the ability to call out features which drive savings as they will differ by device.

The solution is to list product features of Tier 2 APS devices which have independently demonstrated energy savings to date, which is what has been done within this work paper and other TRM and regulator approved work papers.



Comment 6: The reference to commercial Tier 2 APS devices should be removed as there is no industry consensus on what constitutes a commercial Tier 2 APS device and the robustness of the study quoted as the source for energy savings is not adequate. Further the industrial sector is an entirely different than commercial and should be handled independently from a commercial specification.	Comment by Administrator: Embertec: This is incorrect. There is consensus that Tier 2 APS manage the energy consumption of what was seen as the master device in both AV and IT environments when using a Tier 1 APS. 

Thus Tier 2 AV APS control the TV and Tier 2 IT APS control the PC to deliver advancements in energy savings. Tier 1 APS did not control either the TV or PC device.

The question of robustness of the study referenced is interesting as this study was conducted by SDG&E and AESC and presented to the CalTF in the exact same way as done for Tier 2 AV APS. 

The data on this commercial Tier 2 IT APS is also used in an approved CalTF work paper, identical in approach and structure to the now approved CPUC AV Tier 2 APS work paper.
The statement questioning the adequacy of data by TS is not supported, especially seeing as the data was within +/- 5% of a separate study on PC modes of operation (cited in the approved CalTF report on Tier 2 IT APS). This study is seen as adequate by many IOU's and the CalTF itself resulting in an approved CalTF workpaper.

Discussion: The study cited as the source of the savings for the commercial application in the October 1 work paper is based on a single study conducted in a an office setting and computer lab at the University of Irvine in California measuring 51 desktop PCs for a period of 12.8 days. The study did not use the IPMVP preferred approach of pre/post metering.  It is unrealistic to think that this type of highly controlled study can simulate the savings that would be seen in real world commercial environments where things like the configuration of technology, technology type, IT system administrator needs around back-up, recovery and maintenance and the myriad of potential data security requirements can have a significant impact on how IT equipment is used and can be controlled. Further, given the sensitivity of the IT environment, it is risky to rollout a measure at commercial scale that has not been more carefully vetted for use in commercial environments. It should also be noted that there has been no testing of APSs in industrial settings. 	Comment by Administrator: Embertec: The study used an IOU approved field trial methodology. This data collection method was approved by SDG&E, AESC, CalTF and now the CPUC. Again it is important to attain a clear understanding around the challenges of pre/post metering for Tier 2 APS devices vai discussion with CalPlug.	Comment by Administrator: Embertec: The study actually addressed variations in configuration, technology type, IT system administrator needs around back-up, recovery and maintenance in its deployment as it did not alter any of these states when assessing energy savings and will not alter any of these states during deployment. 	Comment by Administrator: Embertec: This seems like a delaying tactic given the very strong interest from IOU's and implementers alike to deploy Tier 2 IT APS devices. We do not believe it is within the purview of a manufacturer to determine what is "risky" when IOU's are eagerly awaiting the deployment of Tier 2 IT APS as a replacement for Tier 1 IT APS. 

We understand requests to delay the deployment of proven tier 2 IT APS products would be in the interests of Tier 1 IT APS manufacturers, but not in the interests of energy efficiency and rate payers.	Comment by Administrator: Embertec: Happy to limit this activity to commercial settings until more data is available in the industrial sector.

Recommendation: While it is clear that APS devices could have an impact on the energy use in IT system configurations, the proposed specification and savings should not be included in the IL-TRM until there is more robust primary research on the technologies used in the commercial and the industrial environment.  	Comment by Administrator: Embertec: At a high level we should make clear that Tier 2 APS devices control what was typically seen as the “master device” in a Tier 1 APS environment to deliver additional energy savings. 

This is a very clear distinction on the difference between tier 1 and tier 2 aps and where additional  energy savings will be derived over tier 1. 

The inclusion and validation of Tier 2 IT APS in terms of energy savings have undergone the same robust independent field trials as Tier 2 AV APS. Tier 2 IT APS is again the subject of approved CalTF work papers. We do not understand how an argument can be made from one manufacturer that contradicts that of many industry experts. had the data presented to date on this category of products not been sufficient, an approved work paper on this data would not have been granted, which is the case.

We can't help but feel such comments are more designed around slowing market development to maintain a position for incumbent technologies instead of focussing on the needs of rate payers to deliver greater energy savings as soon as possible.
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[bookmark: _Toc390225691][bookmark: _Toc324539920][bookmark: _Toc319585400][bookmark: _Toc319585393][bookmark: _Toc315447626]Overview

Brief summary of New Measure or Change proposed to Existing measure and the rationale behind the change:

[bookmark: _GoBack]In the 28 Jan 2016 meeting of the California Technical Forum (CalTF), California Plug-Load Research Center (CalPlug) Director Michael Klopfer verbally confirmed that the simulated method of field testing has a known issue of overestimation of savings as applied to field testing of Tier 2 Advanced Power Strips.  This is reflected in the official CalTF notes at the top of page six (attached). You will also notice that on page two of those notes, VEIC is listed as a telephone attendee of the meeting. 
  
Then on February 11 of this year, CalTF staff led by Alejandra Mejia hosted a conference call to talk about Tier 2 Advanced Power Strips.  TrickleStar was on that conference call as was a representative from VEIC.  On that call, Alejandra Mejia asked Michael Klopfer from CalPlug if further research was needed to quantify the magnitude of the overestimation of savings issue related to the simulated field testing method as applied to Tier 2 Advanced Power Strips.  Mr. Klopfer again confirmed that the overestimation of savings issue was valid and that additional research was needed. Ms. Mejia asked CalPlug to create a scope of work for a research project to address this issue, and Mr. Klopfer agreed to create a scope of work for the CalTF. 
  
Both the California Technical Forum staff and CalPlug Director Michael Klopfer believer there is an issue with overestimation of savings with respect to the simulated testing method applied to Tier 2 Advanced Power Strips.  This is the error that was made – this same testing process was used in the work paper that our competitor submitted to IL-SAG to get a savings value for their product (Group B, 50% ERP).  This is also where I think VEIC should not be responsible for this mistake – because VEIC may not have connected the dots between the paper submitted to the IL-SAG by our competitor and the known problems with the simulated testing method as applied to Tier 2 Advanced Power Strips.  A represenative from VEIC was on the phone for both of those meetings, but probably only looking for the arrival date of new testing information.  I don’t think it’s reasonable to expect VEIC to understand all of the issues discussed and connect them to a paper that was submitted months earlier to the IL-SAG. 

The California Public Utility Commission recently provided guidance to Pacific Gas & Electric and San Diego Gas & Electric where they rejected energy savings data derived from the simulated testing method.  We expect San Diego Gas & Electric to issue a new work paper shortly, in which a lower, more conservative, and more relaible savings value is presented for Tier 2 Advacned Power Strips. 
  
Utility-sponsored work papers in California are not peer reviewed.  Likewise, there is no public comment option for California utility work papers.  As such, it is not hard to imagine that a mistake was made in the California work paper by San Diego Gas & Electric contractors.  Fortunately for the stakeholders in California, they discovered their mistake.  Unfortunately, VEIC did not connect the discovery of their mistake to the work paper submitted to the IL-SAG by our competitor. 
  
Therefore, a mistake was made in theIllinois TRM process. This informaiton was publically available before the finalization of Volume 2 Version 5.  We believe an eratta is justified, and that there was no fault by VEIC. 

We request that Illinois adopt one savigns value to represent the category of Tier 2 Advanced Power Strips.  This is the approach taken by WA, OR, ID, MT, UT, MN, PA, MI, MA, and soon to be CA.  No other jurisdiction in the country uses specfiic savings values for specific models of Tier 2 Advanced Power Strip. 

With the dissasebly of the class system currently in Version 5, we propose that IL move to a system similar to what is in place with the Pacific Northwest and the Northwest Regional Technical Forum. Specifically, manufactuers self-declare their product's compliance to published TRM criteria.  They then report their qualifying models to an administrator (VEIC), and the administrator (VEIC) keeps a list of qalifying products.  The administrator investigates compliance matters on thier own prerogative, and the administrator publishes the list of qualifying products. 

Under this system, Illinois can keep the field testing eligibility requirement.  Illinois can keep the existing product eligibility criteria already published in Version 5.  

The changes proposed are summarized as (1) elimiate the class system for energy savings, and (2) reject any field testing data derived from the simulated testing method.










[bookmark: _Toc390225692]New Measure Characterizations 

Each measure characterization uses a standardized format that includes at least the following components.  Measures that have a higher level of complexity may have additional components, but also follow the same format, flow and function.



Please provide text for each of the sections below with appropriate citations in footnotes (see section #4) and upload any references or calculation sheets to the Tracker item.





Description

Brief description of measure stating how it saves energy, the markets it serves and any limitations to its applicability. Finish with the following text:

“This measure was developed to be applicable to the following program types: [**enter shorthand code from Table 2.4**].  If applied to other program types, the measure savings should be verified.”

  

Definition of Efficient Equipment

Clearly define the criteria for the efficient equipment used to determine delta savings. Include any standards or ratings if appropriate.

Definition of Baseline Equipment

Clearly define the efficiency level of the baseline equipment used to determine delta savings. Include any standards or ratings if appropriate. If a Time of Sale measure the baseline will be new base level equipment (to replace existing equipment at the end of its useful life or for a new building). For Early Replacement or Early Retirement measures the baseline is the existing working piece of equipment that is being removed.

Deemed Lifetime of Efficient Equipment

The expected duration in years (or hours) of the savings. If an early replacement measure, also include the assumed life of the existing unit. Measure life may be represented in hours for products whose useful life is determined primarily by the amount of use they receive.  

Deemed Measure Cost 

For time of sale measures, provide incremental cost from baseline to efficient. Installation costs should only be included if there is a difference between each level. For Early Replacment the full equipment and install cost of the efficient installation should be provided in addition to the full deferred hypothetical baseline replacement cost.

Loadshape

Define the appropriate loadshape to apply to electric savings. If a new loadshape is developed it should be added to section 3.5. 

Coincidence Factor

Provide the summer coincidence factor to estimate the impact of the measure on the utility’s system peak – defined as 1-5PM on non-holiday weekdays, June through August.

For weather sensitive measures such as cooling, the summer peak coincidence factor should be provided in two different ways.  The first is to estimate demand savings during the utility’s peak hour (as provided by Ameren).  The second way represents the average savings over the summer peak period, consistent with the non-weather sensitive end uses, and is presented so that savings can be bid into PJM’s Forward Capacity Market.  

Algorithm 

Calculation of Energy Savings 

Provide algorithms followed by list of assumptions with their definition. Provide either a single deemed value, lookup table with deemed values based on input selection, or indicate if its an input variable. Use footnotes to indicate the source of the deemed variables. Use * rather than x for multiplication and try to avoid nested algorithms.

If there are no Input Variables, there will be a finite number of Output values.  These should be identified and listed in a table. Where there are custom inputs, it is often a good idea to provide an example calculation to illustrate the algorithm and provide context. It is imperative that it be labeled with “For example” and placed within a text box, such that it does not get mistaken for a deemed result.

Electric Energy Savings

Summer Coincident Peak Demand Savings

Natural Gas Savings

Water and Other Non-Energy Impact Descriptions and Calculation  

Deemed O&M Cost Adjustment Calculation

Only required if the operation and maintenance cost for the efficient case is different to the baseline. If so, provide the frequency and cost of any replacement parts or maintenance. For a select number of measures the O&M cost may change significantly over the life of a measure (e.g. the replacement baseline bulbs due to EISA impacts). In these cases it is advisable to calculate an equivalent annualized payment that provides the same net present value as the actual stream of costs over the measure life.

 


[bookmark: _Toc390225693]Proposed Changes to Existing Measures

[bookmark: _Toc390225493][bookmark: _Toc390225494][bookmark: _Toc390225495][bookmark: _Toc390225496][bookmark: _Toc390225497][bookmark: _Toc390225498][bookmark: _Toc390225499][bookmark: _Toc390225500][bookmark: _Toc390225501][bookmark: _Toc390225502][bookmark: _Toc390225503][bookmark: _Toc390225504][bookmark: _Toc390225505][bookmark: _Toc390225506][bookmark: _Toc390225507][bookmark: _Toc390225508][bookmark: _Toc390225509][bookmark: _Toc390225510][bookmark: _Toc390225511][bookmark: _Toc390225512][bookmark: _Toc390225513][bookmark: _Toc390225514][bookmark: _Toc390225515][bookmark: _Toc390225516][bookmark: _Toc390225517][bookmark: _Toc390225518][bookmark: _Toc390225519][bookmark: _Toc390225520][bookmark: _Toc390225521][bookmark: _Toc390225522][bookmark: _Toc390225523][bookmark: _Toc390225524]Copy existing TRM measure  from the IL-TRM Version 5.0 dated Feb. 11, 2016, accessible at: http://portal.veic.org/projects/illinoistrm/Shared%20Documents/Technical_TRM_Effective_060116_Version_5.0/Final%20TRM, and paste the existing measure characterization below in its entirety, then turn on tracked changes and provide proposed edits in redline with appropriate citations (see section #4 below). Upload any new references or calculation sheets to the Tracker item. If a change requires further explanation that should not be in the characterization itself, use a comment bubble to provide.

[bookmark: _Toc442712259]
5.2.2	Tier 2 Advanced Power Strips (APS) – Residential Audio Visual 

Description

This measure relates to the installation of Tier 2 Advanced Power Strips for household audio visual environments (Tier 2 AV APS). Tier 2 AV APS are multi-plug power stripssurge protectors that remove power from audio visual equipment through intelligent control and monitoring strategies. 	Comment by Thad Carlson: Previous language was “power strips.”  A “power strip” does not have surge protection, whereas an “advanced power strip” does have surge protection.  	Comment by Embertec: An advanced power strip does not necessarily have to have surge protection. We are talking about energy saving devices, not surge suppression devices. Best that we focus on the technology at hand. We don’t measure surge protection levels and surge protection does not drive energy saving levels. This amendment should not be supported.



By utilizing advanced control strategies, such as true RMS (Root Mean Square) power sensinga countdown timer, and/or external sensors[footnoteRef:1]; both active power loads and standby power loads of controlled devices are managed by Tier 2 AV APS devices. Monitoring and controlling both active and standby power loads of controlled devices will reduce the overall load of a centralized group of electrical equipment (i.e. the home entertainment center). This more intelligent sensing and control process has been demonstrated to deliver increased energy savings and demand reduction compared with ‘Tier 1 Advanced Power Strips’. 	Comment by Thad Carlson: All Tier 2 Advanced Power Strips currently on the market today and those that are planned to be introduced into the market in the near future have both a countdown timer and an external sensor.  TrickleStar will introduce a Tier 1 APS into the market before the end of 2016 which has RMS monitoring and automatic-threshold.  Therefore, RMS monitoring and automatic threshold detection are not unique or prerequisite for Tier 2 Advanced Power Strips. 	Comment by Embertec: Pre-requisite features highlight what features the products had which aided in the energy saving performance of the product. We should not retrospectively water down features simply because one manufacturer is “planning” to add features found in all T2 APS into their range of T1 APS devices. 

By removing these feature pre-requisites you open the door for products with lower capabilities laying claim to be Tier 2 APS which will deliver lower savings.

As an example, making these changes would allow T1 APS devices to claim that they are eligible for T2 APS functionality simply by adding a count down timer. This will result in market confusion and risk lower energy savings. 

This change should be rejected. [1:  Tier 2 AV APS identify when people are not engaged with their AV equipment and then remove power, for example a TV and its peripheral devices that are unintentionally left on when a person leaves the house or for instance where someone falls asleep while watching television.] 




The Tier 2 APS market is a relatively new and developing one. With several new Tier 2 APS products coming to market, it is important that energy savings are clearly demonstrated through independent field trials. The IL Technical Advisory Committee have developed a protocol whereby product manufacturers must submit independent field trial evidence of the Energy Reduction Percentage of their particular product either to the TRM Administrator for consideration during the TRM update process (August – December), or engage with a Program Administrator’s independent evaluation team to review at other times. The product will be assigned a Product Class (A-H) corresponding to the proven savings and all products in a class will claim consistent savings.Manufacturers will then self-declare their product’s compliance to IL TRM measure eligibility criteria and submit models to the IL TRM Administrator. The IL TRM Administrator will maintain a list of eligible products and class on the IL TRM Sharepoint site. If a mid-year review has taken place, supporting information should be posted on the Sharepoint site such that other program administrators can review.	Comment by Thad Carlson: California is moving to one savings value to represent the entire product category of Tier 2 Advanced Power Strips.  MI, MN, PA, MA, OR, WA, ID, UT, and MT all take the same approach – one savings value for the category of products.  IL TRM Administrator can verify this by talking to Pacific Gas & Electric and San Diego Gas & Electric. 	Comment by Embertec: Tricklestar is lobbying for one savings value but this has not been approved. All the other states mentioned have adopted one savings value simply because only one product presented data on energy savings, this being Embertec. In a number of these States Tricklestar product does not comply because they have yet to present their data and the region has set specifications on product that has been tested with demonstrated field trial results.

We reject this amendment on the grounds stated above and those presented in additional documentation provided by Embertec in response to this errata request.	Comment by Embertec: Tricklestar has lobbied extensively (post their results being attained for their field trial) to water down the T2 APS category to their lower energy saving level when compared to other T2 APS devices.
 
The CalTF overwhelmingly supported multiple measures due to large variations in product features and performance as detailed in the ETCC field trial report. This is in the February 2016 meeting notes which was the last meeting where T2 APS was discussed by the CalTF.

There has been no update to the already approved CA work paper based on the data collected during phase 1 on IR sensing masterless control T2 APS which was also supported in the phase 2 field trial.	Comment by Thad Carlson: This is the process that the Northwest Regional Technical Forum (RTF) follows on behalf of the Bonneville Power Administration. 	Comment by Embertec: This is not correct. the Northwest Regional Technical Forum (RTF) only has data on Embertec product (much like most other States except CA and ILL) and is currently requesting evaluation on Tricklestar product to determine energy savings in multi family environments for their motion sensing device. 

All RTF values on T2 APS are based on field trial results from Embertec product as Tricklestar has again not provided the results from their CA field trial to the RTF. 

The energy saving values at the RTF are a planning value until Tricklestar data can also be presented to assess variability in energy saving performance.



Due to the inherent variance day to day and week to week for hours of use of AV systems, it is critical that field trial studies effectively address the variability in usage patterns.  There is significant discussion in the EM&V and academic domain on the optimal methodology for controlling for these factors and in submitting evidence of energy savings, it is critical that it is demonstrated that these issues are adequately addressed.It is critical that field testing methodologies use best-available testing protocols.  The Northwest Regional Technical Forum, the California Public Utility Commission, and the California Plug Load Research Center have all identified pre/post metering as the best-available testing protocol for this product category.  The U.S. Department of Energy’s Uniform Methods Project also has a preference for pre/post metering for many product categories.  Finally, pre/post metering is widely preferred by utility evaluators across the country. 

This measure was developed to be applicable to the following program types: DI.  If applied to other program delivery types, the installation characteristics including the number of AV devices under control and an appropriate in service rate should be verified through evaluation.



Current evaluation is limited to Direct Install applications. Through a Direct Install programprogram, it can be assured that the APS is appropriately set up and the customer is knowledgeable about its function and benefit. It is encouraged that additional implementation strategies are evaluated to provide an indication of whether the units are appropriately set up, used with AV equipment and that the customer is knowledgeable about its function and benefit. This will then facilitate a basis for broadening out the deployment methods of the APS technology category beyond Direct Install.

Definition of Efficient Equipment

The efficient case is the use of a Tier 2 AV APS in a residential AV (home entertainment) environment that includes control of at least 2 AV devices with one being the television[footnoteRef:2].  [2:  Given this requirement, an AV environment consisting of a television and DVD player or a TV and home theater would be eligible for a Tier 2 AV APS installation.] 


Only Tier 2 AV APS products that have independent demonstrated energy savings via field trials are eligible. 

The minimum product specifications for Tier 2 AV APS are:



Safety & longevity

· Product and installation instructions shall comply with 2012 International Fire Code and 2000 NFPA 101 Life Safety Code (IL Fire Code).

· Third party tested to all applicable UL Standards.

· Contains a resettable circuit breaker

· Incorporates power switching electromechanical relays rated for 100,000 switching cycles at full 15 amp load (equivalent to more than 10 years of use).

Energy efficiency functionality

· Calculates real power as the time average of the instantaneous power, where instantaneous power is the product of instantaneous voltage and current.   

· Delivers a warning when the countdown timer begins before an active power down event and maintains the warning until countdown is concluded or reset by use of the remote or other specified signal

· Uses an automatically adjustable power switching threshold.



Definition of Baseline Equipment

The assumed baseline equipment is a standard power strip or wall socketsurge protector that does not control loads of connected AV equipment with seven or more outlets. 	Comment by Thad Carlson: For purposes of evaluating incremental cost, the Tier 2 AV APS should be compared against a standard surge protector, not a power strip or wall plug.  A standard power strip or wall plug does not have surge protection capability. 
	Comment by Embertec: Whether a power strip has surge protection or not does not determine the energy consumption of the connected devices. This is a useless amendment.


Deemed Lifetime of Efficient Equipment

The default deemed lifetime value for Tier 2 AV APS is assumed to be 7 years[footnoteRef:3].  [3:  There is little evaluation to base a lifetime estimate upon. Based on review of assumptions from other jurisdictions and the relative treatment of In Service Rates and persistence, an estimate of 7 years was agreed by the Technical Advisory Committee, but further evaluation is recommended.] 


Deemed Measure Cost 

Direct Installation: The actual installed cost (including labor) of the new Tier 2 AV APS equipment should be used. 

Loadshape	

Loadshape R13 - Residential Standby Losses – Entertainment

Coincidence Factor

The summer peak coincidence factor for this measure is assumed to be 80%[footnoteRef:4] [4:  In the absence of empirical evaluation data, this was based on assumptions of the typical run pattern for televisions and computers in homes.] 








Algorithm 

Calculation of Energy Savings 

Electric Energy Savings

ΔkWh 	= ERP * BaselineEnergyAV * ISR

Where: 

ERP 	= Energy Reduction Percentage of qualifying Tier2 AV APS product range as provided below27%	Comment by Thad Carlson: This is the approximate value which California will settle on based on guidance from the California Public Utility Commission. 	Comment by Embertec: Again, this is an approximate value for Tricklestar product which they are attempting to make the default value, punishing other products which have demonstrated greater energy saving ability.

It is unclear to Embertec how Tricklestar can state what “California will settle on” or why Illinois who has developed a robust process that supports innovation must defer to California. 

If we are to defer to California then we should reduce the value for Tier 1 APS to 24 kWh as it is in California also as opposed to the >100 kWh value Illinois currently assigns to Tier 1 APS.

The attempt to reduce all T2 APS to one value is being done to undermine a category simply because one manufacturer does not perform at the level of others and is a desperate attempt to prolong the life of the Tier 1 APS category.

Embertec has not criticized the Tier 1 APS value in Illinois even though it is much higher than other States, however Tricklestar is trying to change the entire evaluation process for Tier 2 APS to remove cost effectiveness from the category simply because their field trial demonstrated a lower cost effectiveness to other products in the Tier 2 APS category.

It should be noted that both Tricklestar and Embertec at the request of the IL TAC developed the assessment process where a products performance would be valued and placed into performance bands as we both understood the benefit for the category and ratepayers in taking this approach. 

This was agreed before Tricklestar had any data from the field on their motion sensing product which they were confident would perform at the same level of Embertec design that was quite different and has undergone over a decade of ongoing development and refinement.

BaselineEnergyAV 		= 600 kWh[footnoteRef:5] [5:   Figure is rounded down from 603kWh and assumes average annualized energy consumption reported by NYSERDA (NYSERDA 2011. “Advanced Power Strip Research Report”, Table 3.2 p. 30) is applicable to households in Illinois. ] 


KhW/yr. Energy Savings	= 162	Comment by Embertec: We don’t agree with this socialistic approach to evaluating product performance and it wasn’t supported by either vendor prior to September 2015 when CA data on the Tricklestar product became available.

ISR		= In Service Rate

	= 0.7084[footnoteRef:6]	Comment by Thad Carlson: The now-published field study sponsored by Pacific Gas & Electric showed that the average persistence between two Tier 2 AV APS manufacturers was 84%.  There is a publically-available Emerging Technology Report for this project available at the Emerging Technologies Coordinating Council website. 	Comment by Embertec: The 84% retention rate was arrived at after the Embertec product was installed for over 24 weeks and the Tricklestar product was installed for 8 weeks. 

It is important that all the information is presented correctly.

Even though the Embertec product was installed for nearly 3 times longer, the retention variation between products was so small to be within the margin of error. 

It would be useful to understand the retention rate of the Tricklestar product after 24 weeks since deployment and de-installation typically occurs within the first 3-4 months after initial installation.
 [6:  Based on two Australian study results (one showing 28% and the other 33%). This factor would benefit from more localized EM&V.] 


Summer Coincident Peak Demand Savings

	∆kW	= ∆kWh / Hours * CF

Where:

∆kWh	= Energy savings as calculated above

Hours	= Annual number of hours during which the APS provides savings.

		= 4,380 [footnoteRef:7] [7:  This is estimate based on assumption that approximately half of savings are during active hours (assumed to be 5.3 hrs/day, 1936 per year (NYSERDA 2011. “Advanced Power Strip Research Report”)) and half during standby hours (8760-1936 = 6824 hours). The weighted average is 4380.] 


CF		= Summer Peak Coincidence Factor for measure

	= 0.8 [footnoteRef:8] [8:  In the absence of empirical evaluation data, this was based on assumptions of the typical run pattern for televisions and computers in homes.] 


∆kWh		= 0.03

		Product Class Range

		ΔkW



		A

		0.060



		B

		0.055



		C

		0.049



		D

		0.044



		E

		0.038



		F

		0.033



		G

		0.027



		H	Comment by Embertec: We do not agree with removing this product class range in kW values as it incentivizes better performance and innovation in the market.

		0.022







Natural Gas Savings

N/A[footnoteRef:9] [9:  Interactive effects of Tier 2 APS on space conditioning loads has not yet been adequately studied. ] 


Water and Other Non-Energy Impact Descriptions and Calculation  

N/A

Deemed O&M Cost Adjustment Calculation

N/A

Measure Code: RS-CEL-APS2-V01-160601



Illinois Statewide Technical Reference Manual – 5.2.2 Tier 2 Advanced Power Strips (APS) - Residential Audio Visual
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150913 - ILL TRM Work Paper Structure Notes
Discussion on ILL SAG Work Paper Development



September 14th 2015

Annette Beitel, Thad Carlson, Domenico Gelonese



Below is an outline of the 6 key points discussed between Embertec and Tricklestar regarding the structure and information within the Illinois work paper for SAG. 



The points were presented by Embertec in blue; the response from Tricklestar (Thad) is in black and a further response to the questions/statements posed by Thad by Embertec are outlined in green, with agreed outcomes from the call highlighted in red.



This structure is designed to provide a quick ready reference to discuss each key point and the best path ahead for the inclusion of Tier 2 APS within Illinois energy efficiency programs.



Key points:

1. Ensure all products deemed under the activity have independently proven energy savings via field trials in the targeted environment (residential/commercial)

· This is to ensure the category will stand up to rigorous assessment and validation of energy savings in the field post deployment to avoid any future de-rating of energy savings



Thads position - With respect to point #1, we need to get a paper written to get Tier 2 APS into the IL TRM.  Obviously, field test data is the strongest and most preferred type of data to support any claims made in the paper.  As for the go-forward requirement that all future APS products that seek to qualify themselves to the criteria in the IL TRM, that is a policy decision that the LI-SAG needs to make. We are fine with suggesting that field test data should be needed for new products to qualify, but we don’t want to push this or take a hard stance on it. 



Embertec position – It needs to be independent utility backed field trial data to prove savings. We have seen a number of questionable reports recently that are not backed by utilities but incorrectly present that they are independent which provide a skewed outlook on performance. Every other jurisdiction is requiring that utility field trial data from some region be used to prove savings and to date this is what has occurred. Why should or would SAG want to be different given the risk of poor performing product in this new category devaluing the entire category?



***TS and Embertec to outline the issues around changing product features after getting one product approved by a manufacturer. What is the risk around this and how can it addressed? Parameters need to be set as to what constitutes a change in control strategy that would influence energy savings.





2. Ensure Tier 2 APS energy savings will be assessed on a product by product basis due to varying control conditions which are both hardware and software dependent and will never be identical between vendors.

· This approach will incentivise industry innovation, driving greater energy savings to rate payers as vendors compete to “build a better mouse trap”.



Thads position - I agree that we should let the IL-SAG decide. My concern here is that we don’t want to sabotage our own efforts by taking a strong stance on this.



Embertec position – I’m not sure what the comment “sabotaging our own efforts” is addressing. Either the data shows savings or it does not. We as manufacturers need to prove savings. Other regions have requested all products prove savings due to a concern that different products will perform differently and this has recently been proven to be the case in California field trials.



*** Annette stated that SAG has historically steered away from product specific energy saving values but we are in a different world as hardware configurations driving savings are not the only case in T2 APS energy saving performance due to software playing a very important role.  We should set some parameters around how to create sub categories and to measure performance against theses sub categories +/- 10% against kWh savings may be considered one approach or +/-5% using the energy reduction percentage (ERP) performance which removes the issue around changing baselines from one trial to another. We should take direction from current approved studies on setting these parameters and present to technical team. In the end though field trial data will be required to prove savings for each product. There was debate about field trial approaches and whether to use CalPlug or Pre/post. The limitations of Pre/post were discussed. Thad made the point that the RTF does not approve of and will not use the CalPlug data measurement approach. Domenico clarified this point stating:

· That this is not the case and only one utility in the Northwest (ETO) has decided to conduct field trials using the pre/post field trial method

· That at the last RTF meeting it was highlighted by RTF members that very large sample sets and a long duration of field trials would be needed to adjust for pre/post usage variables beyond those sample sets and duration presented by ETO

· That the RTF actually approved Tier 2 APS at the August meeting until August 2018 at above 200 kWh, based entirely on 6 field trials conducted on Embertec product alone using the CalPlug method only which other manufacturers who have not been tested are also able to participate under but with no proof of their energy savings whilst they use a different control strategy.

It was agreed that this would be a discussion point to be addressed with the technical committee at a point in the future.





3. Enable the Illinois TRM to determine whether field trial data and sample sizes presented have delivered statistical significance in order to be included for data evaluation

· This is to ensure all T2 APS products have undergone a similar level of field analysis and data scrutiny to substantiate energy savings and withstand regulatory rigour.

Thads position - we believe providing overly prescriptive guidance to the IL-SAG is redundant.  We ask that if you insist on taking this approach, that we are take care to ensure we are making suggestions and not pushing this as an agenda item.



Embertec position – We believe it is better to set out a clear framework upfront than to risk different interpretation at different time periods and not present consistency to new market entrants.



***Thad and Domenico to outline proposed data collection and sample size parameters for manufacturers to deliver against to be approved for consideration by SAG. This clarity is important so that there is a clear set of requirements on manufacturers as to what is expected of them from a data perspective and it avoids the ILL SAG being bombarded with applications from manufacturers that are not properly thought out or supported with workable data. We can use already approved work papers with data collection approaches and sample sets as a guide for a robust field trial data collection process so we don’t have to reinvent the wheel.





4. Place responsibility on vendors to submit all relevant and independent IOU sponsored data on their individual technologies to the IL TRM for review and acceptance.

· Independent data will assist in ensuring confidence in the data presented  



Thad’s position - we already accept this responsibility.  I am not aware of any other APS manufactures engaged in this discussion, so it seems that we are in agreement.



Embertec’s position – we are aware of at least 2 other manufacturers looking to enter this space so a clear framework and list of requirements would be best for the industry.



***Concern raised that IOU’s won’t be able to fund new evaluations. Question is who should fund the evaluations of new products. Annette agrees that we need early EM&V assessment on new products and that separate EM&V budgets which are plentiful can likely be used to fund these evaluations. The regulators are already thinking that IOU field trials are one sided so they won’t support manufacturer funded field trials. It is therefore going to be required that field trial data to be viewed independent will need to be at the very least conducted by the IOU’s. It should be made clear that the manufacturer needs to find a utility sponsor to present data on their own product to the ILL SAG. This is important as it avoids manufacturer “mud-slinging” which should be avoided.





5. Be supported by a work paper that enables new vendor products to be included (specifically outlining their control features and independently proven energy savings) as and when they have been field tested to the satisfaction of the IL TRM 

· This will ensure new technologies can be continually added easily and efficiently whilst also incentivising innovation in the market which drives additional energy savings



Thad’s position - you will run the risk of offending all of the Midwestern utilities if you constantly push “California is the greatest” on them.  The Midwestern states think California is crazy on an number of issues, so telling them “we should do it this way because the CalTF does it the same way” will likely get them to look the opposite direction.  Again, I have talked to three members of the IL-SAG, and they all say “that’s nice, but we want to make our own decisions” when they consider the work the CalTF has done.   I live in the Midwest, and while working at Best Buy, I have worked with ComEd and Ameren IL for over ten years.



Embertec position – I think the focus is to do the job properly by learning from what others have done in the region. We need to present what makes sense and provide a basis for this position. We want an activity that incentivizes innovation and ensures energy savings are delivered. For this products need to be independently field tested. This request should not offend simply because other regions have done it.



***We agree to present what has happened in other regions on this activity. It is not about “California is the greatest” but rather leveraging the learnings of these other regions so we don’t waste rate payer funds in reinventing the wheel. All agreed with this logic. It was presented by Thad that perhaps if a manufacturer already has a product approved that variations to that product would not need to be retested if the product doesn’t require another UL test itself. This was not agreed by Annette as it was highlighted that changes to the sensing mechanism alone (which would not require a separate UL revision) would affect the performance and therefore savings of the device. It was agreed that outlining the key feature sets of the tested product would be required for work paper inclusion and that a list of changes that would be permitted to not require additional field trialing be compiled by Thad and Domenico for ILL SAG review.

6. Utilise best available data to support the efforts of this activity and drive efficiency within the IL TRM

· This is to ensure rate payer funds are not needlessly spent on repetitive assessments where existing independently approved data already exists



Thad’s position - we are not concerned with the substance of this item.



Embertec position – Great. 



***No further comments on this as al are in agreement.
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TABLE 1. INSTALLATION AND SURVEY DATE RANGES

IR-OS model IR-OS model
MR GEEEEl (Wave 1) (Wave 2)
October 2014 - March 2015 - May
Installation date range January 2015 2015 June 2015
April 28 2015 - June 10-June 28, August 4 -
Survey date range May 10 2015 2015 August 19, 2015
Average number of weeks
from install to survey 23 8 9
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TABLE 4. PERSISTENCE RATE WEIGHTED BY MANUFACTURER & RETIREMENT

Not
n Installed | Installed
Overall 84% 15%
___
78%* 22%
91% 8%
———
78% 21%
No 131 86% 13%
REe 184 I
<24 5 100% 0%
25t0 44 72 83% 15%
4510 64 70 87%* 12%
65 and over 32 72%* 28%
Prefer not to say 5 100% 0%
4-10 weeks 43 88% 10%
10-18 weeks 15 83% 17%
18-24 weeks 66 83% 17%
> 24 weeks 82% 16%
_--
Yes 84% 16%
No 102 84% 16%

*Difference is significant at p<.10
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TABLE 3. COMPARISON OF POPULATION AND SURVEYED RETIREE

IR model Population IR model IR-0S model IR-0S model
(N=352) Surveyed (n=116) _ Population (N=266)

Retired 30% 47% 23% 24%

Not retired 70% 53% 77% 76%

Source: Installation and survey data. Note the IR model population excludes 252 cases where retiree status is unknown, and IR model
and IR-0S model surveys exclude a handful of cases (n=13) where retiree status is not reported. Percentages of surveyed households
with a retiree are not weighted.
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Memorandum



To:	Technical Advisory Committee



FROM:	CHERYL JENKINS, PROJECT MANAGER and SAM DENT, TECHNICAL LEAD - VEIC



subject:	classification of Tier 2 advanced power strip products in to performance bands for use with v56.0 of ILlinois TRM	



date:         	07/11/201609/16/2016



Cc:	ANNETTE BEITEL, SAG







The purpose of this memo is to document the assigned performance band for different Advanced Power Strip products that have provided field test data to the Illinois Technical Advisory Committee. A Program Administrator may consider additional product outside of the TRM update process (August – December), but should engage with their independent evaluation team to review the submitted performance data and assign an appropriate product class.



		Product Class 

		Field trial ERP range	Comment by Sam Dent: The TAC should consider whether it appropriate to adjust either of the present two classifications. We have heard and understand the expressed concerns that the CalPlug method will tend to overestimate (while the pre/post can over or underestimate). We have heard the concerns about higher ‘unwanted switch offs’ and higher incidence of timer resetting with the Embertec product, but have also heard the limitations of the current data and significant differences in the two product sample demographics.

We look forward to being able to review the “real-world” data that both product manufacturers will be able to provide over the coming months/years to demonstrate how the products are actually performing and would encourage IL evaluators to engage with the manufacturers to provide some third-party analysis. 

In light of the continued disagreements and lack of definitive arguments and as we await the additional field data  – VEIC are inclined to leave the current classifications as they are – which represents the final savings estimates from the studies without further adjustment, but welcome any other third party opinions or proposals.

		Products

		Product Type

		Field Data provided

		In Service Rate



		A

		55 – 60%

		

		

		

		



		B

		50 – 54%

		Embertec Tier 2 AV APS

		· Infra red sensing

· Master-less Sensing

· Power sensing



		· Independent assessment by AESC (page 30) - Valmiki, MM., Corradini, Antonio PE. 2015. Tier 2 Advanced Power Strips in Residential and Commercial Applications. Prepared for San Diego Gas & Electric by Alternative Energy Systems Consulting, Inc.

· CalPlug research (Page 12) - Wang, M. e. 2014. “Tier 2 Advanced Power Strip Evaluation for Energy Saving Incentive”. California Plug Load Research Center (CalPlug), UC Irvine.

		0.83[footnoteRef:1] [1:  AESC, Inc, “Energy Savings of Tier 2 Advanced Power Strips in Residential AC Systems”, p35. These assumptions include “adjustments in weighting based on the persistence sensitivity to demographics”.  ] 




		C

		45 – 49%

		

		

		

		



		D

		40 – 44%

		

		

		

		



		E

		35 – 39%

		

		

		

		



		F

		30 – 34%

		

		

		

		



		G

		25 – 29%

		TrickleStar Tier 2 AV APS

		· Infra red sensing

· Occupancy sensing

· Master/Control platform

· Power sensing

		· Independent assessment by AESC- Valmiki, MM., Corradini, Antonio PE., Feb 2016.  Energy Savings of Tier 2 Advanced Power Strips in Residential AV Systems

		0.87[footnoteRef:2] [2:  Ibid.] 




		H

		20 – 24%

		

		

		

		





 

The Illinois Technical Advisory Committee will reassess the available products and supporting data for future revisions of the TRM.
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5.2.2 [bookmark: _Toc442712259]Tier 2 Advanced Power Strips (APS) – Residential Audio Visual 

Description

This measure relates to the installation of a Tier 2 Advanced Power Strip / surge protectors for household audio visual environments (Tier 2 AV APS). Tier 2 AV APS are multi-plug power strips that remove power from audio visual equipment through intelligent control and monitoring strategies. 



By utilizing advanced control strategies such as a countdown timer, external sensors (e.g. of infra-red remote usage and/or occupancy sensors, true RMS (Root Mean Square) power sensing and/or external sensors[footnoteRef:1]; both active power loads and standby power loads of controlled devices are managed by Tier 2 AV APS devices[footnoteRef:2]. Monitoring and controlling both active and standby power loads of controlled devices will reduce the overall load of a centralized group of electrical equipment (i.e. the home entertainment center). This more intelligent sensing and control process has been demonstrated to deliver increased energy savings and demand reduction compared with ‘Tier 1 Advanced Power Strips’.  [1: ]  [2:  Tier 2 AV APS identify when people are not engaged with their AV equipment and then remove power, for example a TV and its peripheral devices that are unintentionally left on when a person leaves the house or for instance where someone falls asleep while watching television.] 




The Tier 2 APS market is a relatively new and developing one. With several new Tier 2 APS products coming to market, it is important that energy savings are clearly demonstrated through independent field trials. The IL Technical Advisory Committee have developed a protocol whereby product manufacturers must submit independent field trial evidence of the Energy Reduction Percentage of their particular product either to the TRM Administrator for consideration during the TRM update process (August – December), or engage with a Program Administrator’s independent evaluation team to review at other times. The product will be assigned a Product Class (A-H) corresponding to the proven savings and all products in a class will claim consistent savings. The IL TRM Administrator will maintain a list of eligible product and class on the IL TRM Sharepoint site. If a mid-year review has taken place, supporting information should be posted on the Sharepoint site such that other program administrators can review.



Due to the inherent variance day to day and week to week for hours of use of AV systems, it is critical that field trial studies effectively address the variability in usage patterns.  There is significant discussion in the EM&V and academic domain on the optimal methodology for controlling for these factors and in submitting evidence of energy savings, it is critical that it is demonstrated that these issues are adequately addressed.

This measure was developed to be applicable to the following program types: DI.  If applied to other program delivery types, the installation characteristics including the number of AV devices under control and an appropriate in service rate should be verified through evaluation.



Current evaluation is limited to Direct Install applications. Through a Direct Install program it can be assured that the APS is appropriately set up and the customer is knowledgeable about its function and benefit. It is encouraged that additional implementation strategies are evaluated to provide an indication of whether the units are appropriately set up, used with AV equipment and that the customer is knowledgeable about its function and benefit. This will then facilitate a basis for broadening out the deployment methods of the APS technology category beyond Direct Install.

Definition of Efficient Equipment

The efficient case is the use of a Tier 2 AV APS in a residential AV (home entertainment) environment that includes control of at least 2 AV devices with one being the television[footnoteRef:3].  [3:  Given this requirement, an AV environment consisting of a television and DVD player or a TV and home theater would be eligible for a Tier 2 AV APS installation.] 


Only Tier 2 AV APS products that have independent demonstrated energy savings via field trials are eligible. 

The minimum product specifications for Tier 2 AV APS are:



Safety & longevity	Comment by Sam Dent: Embertec requested that we require vendors to provide safety and quality control information.

VEIC believe the current specifications written here are adequate and do not believe it necessary to provide any more requirements in the TRM. The programs themselves will need to ensure they are comfortable with any product installed.


· Product and installation instructions shall comply with 2012 International Fire Code and 2000 NFPA 101 Life Safety Code (IL Fire Code).

· Third party tested to all applicable UL Standards.

· Contains a resettable circuit breaker

· Incorporates power switching electromechanical relays rated for 100,000 switching cycles at full 15 amp load (equivalent to more than 10 years of use).

Energy efficiency functionality

· Calculates real power as the time average of the instantaneous power, where instantaneous power is the product of instantaneous voltage and current.   

· Delivers a warning when the countdown timer begins before an active power down event and maintains the warning until countdown is concluded or reset by use of the remote or other specified signal

· Uses an automatically adjustable power switching threshold.



Definition of Baseline Equipment

The assumed baseline equipment is the existing equipment being used in the home (e.g. a standard power strip or wall socket) that does not control loads of connected AV equipment. 	Comment by Sam Dent: From Thad Carlson, TrickleStar:
For purposes of evaluating incremental cost, the Tier 2 AV APS should be compared against a standard surge protector, not a power strip or wall plug.  A standard power strip or wall plug does not have surge protection capability.

VEIC: We disagree with this. The measure is currently limited to direct install applications and the baseline for evaluating incremental cost is what the customer currently has. The advanced power strip is a new piece of equipment that would not otherwise have been installed and as such the full cost of the unit should be used as is currently specified.

Deemed Lifetime of Efficient Equipment

The default deemed lifetime value for Tier 2 AV APS is assumed to be 7 years[footnoteRef:4].  [4:  There is little evaluation to base a lifetime estimate upon. Based on review of assumptions from other jurisdictions and the relative treatment of In Service Rates and persistence, an estimate of 7 years was agreed by the Technical Advisory Committee, but further evaluation is recommended.] 


Deemed Measure Cost 

Direct Installation: The actual installed cost (including labor) of the new Tier 2 AV APS equipment should be used. 

Loadshape	

Loadshape R13 - Residential Standby Losses – Entertainment

Coincidence Factor

The summer peak coincidence factor for this measure is assumed to be 80%[footnoteRef:5] [5:  In the absence of empirical evaluation data, this was based on assumptions of the typical run pattern for televisions and computers in homes.] 








Algorithm 

Calculation of Energy Savings 

Electric Energy Savings

ΔkWh 	= ERP * BaselineEnergyAV * ISR

Where: 

ERP 	= Energy Reduction Percentage of qualifying Tier2 AV APS product range as provided below. See reference documents for Product Classification memo.	Comment by Sam Dent: As discussed on the TAC call, we continue to believe there is evidence to support a logical conclusion that different products and the features of their various control strategies will lead to significant variation in savings. There remains not enough data to support moving to a feature based savings assumption at this time. 


BaselineEnergyAV 		= 432600 kWh[footnoteRef:6]	Comment by Sam Dent: We received a comment from Embertec on this proposal: 
Better to wait for Illinois data as differences in connected products and usage rates due to darkness hours between states will drive this baseline value.
 
VEIC believe the best current assumption would be the AESC value since it accounts for the significant AV load which is not controlled by the APS units. The NY value appeared to include all AV. We believe the difference between controlled/uncontrolled loads is likely to be larger than differences due to relative darkness. We can certainly review this assumption again with IL data when we receive it, but we consider this the best current assumption. [6:   AESC, Inc, “Energy Savings of Tier 2 Advanced Power Strips in Residential AC Systems”, p28. Note that this load represents the average controlled AV devices only and will likely be lower than total AC usage.  ] 


		Product Class

		Field trial ERP range

		ERP used

		ΔkWh



		A

		55 – 60%

		55%

		238330



		B

		50 – 54%

		50%

		216300



		C

		45 – 49%

		45%

		194270



		D

		40 – 44%

		40%

		173240



		E

		35 – 39%

		35%

		151210



		F

		30 – 34%

		30%

		130180



		G

		25 – 29%

		25%

		108150



		H

		20 – 24%

		20%

		86120







ISR		= In Service Rate. See reference documents for Product Classification memo.

	= 0.70[footnoteRef:7] [7: ] 


Summer Coincident Peak Demand Savings

	∆kW	= ∆kWh / Hours * CF

Where:

∆kWh	= Energy savings as calculated above

Hours	= Annual number of hours during which the APS provides savings.

		= 4,380 [footnoteRef:8] [8:  This is estimate based on assumption that approximately half of savings are during active hours (supported by AESC study) (assumed to be 5.3 hrs/day, 1936 per year (NYSERDA 2011. “Advanced Power Strip Research Report”)) and half during standby hours (8760-1936 = 6824 hours). The weighted average is 4380.] 


CF		= Summer Peak Coincidence Factor for measure

	= 0.8 [footnoteRef:9]	Comment by Sam Dent: Note I have removed the default table below because the kWh is dependent on the ISR which is now variable. [9:  In the absence of empirical evaluation data, this was based on assumptions of the typical run pattern for televisions and computers in homes. This appears to be supported by the Average Weekday AV Demand Profile and Reduction charts in the AESC study (p33-34). These show that the average demand reduction is relatively flat.] 




		Product Class Range

		ΔkW



		A

		0.060



		B

		0.055



		C

		0.049



		D

		0.044



		E

		0.038



		F

		0.033



		G

		0.027



		H

		0.022







Natural Gas Savings

N/A[footnoteRef:10] [10:  Interactive effects of Tier 2 APS on space conditioning loads has not yet been adequately studied. ] 


Water and Other Non-Energy Impact Descriptions and Calculation  

N/A

Deemed O&M Cost Adjustment Calculation

N/A

Measure Code: RS-CEL-APS2-V021-1670601
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AV Audio/video – specifically refers to residential entertainment system 


CalPlug California Plug Load Research Center 


CPUC California Public Utilities Commission 


DEER Database for Energy Efficient Resources 


EE Energy efficiency 


ET Emerging technologies 


EUL Estimated useful life 


IOU Investor owned utility 


IPMVP International Performance Measurement and Verification Protocol 


IR Infrared 


MFR Multi-family residence 


M&V Measurement and verification 


OS Occupancy sensor 


PG&E Pacific Gas and Electric 


RF Radio frequency 


SDG&E San Diego Gas and Electric 


SFR Single-family residence 


SVS Savings verification system 
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EXECUTIVE SUMMARY 


PROJECT GOAL 


This project was designed to assess the energy savings potential of Tier 2 advanced power 


strips (APS) in residential audio/video (AV) applications and to support market adoption of 


the technology. The project goals were to measure and quantify the energy savings and 


demand reduction associated with Tier 2 APS devices, their usability, and customer 


acceptance. The study was motivated by the large, unaddressed standby energy consumption 


of consumer electronics and the potential to contribute towards California’s strategic energy 


efficiency goals. The results could inform program development, consumers, product design, 


and help increase APS adoption. 


PROJECT DESCRIPTION 


In this study, two Tier 2 APS models with similar control strategies were studied in 98 


residential homes in SDG&E territory. However, the results are not intended as a product 


comparison, but rather to provide information on Tier 2 APS products in general. One model 


uses infrared (IR) remote control sensing and power monitoring of the total controlled AV load 


as the input for user activity while the other uses IR signals and occupancy sensing (IR-OS) 


along with monitoring of the TV receptacle power. Both models eliminate standby loads of 


controlled AV devices and save additional energy by cutting power when no user activity is 


detected for a default timer setting. The field study was conducted over two phases (phase 1 


report published under ET14SDG8031) which determined energy savings and demand 


reduction using two alternative methods: a simulated savings approach and a pre-post 


installation approach. 


During a baseline period AV load, remote control IR signals and OS signals are recorded on 


an interval basis. The simulated approach uses the baseline energy usage data and user 


activity signals to calculate what the savings would have been if the APS had been active. 


This is done by simulating the control strategy on the baseline data. After the baseline period 


is complete, the APS is installed or activated, initiating the post-installation period. During the 


post period, AV load is recorded on the same interval basis in order to establish consumption 


and load when with the APS is active. The pre-post method simply compares the load and 


consumption before and after APS installation to determine savings. 


Both methods complement each other in order to provide the best possible estimate of energy 


savings in the typical residential home. The IR model was studied in phase 1 and phase 2 at 


94 total sites using the simulated approach while pre-post monitoring was conducted during 


phase 1 at 9 sites. The IR-OS model was studied in phase 2 using both the simulated and 


pre-post methods at 52 and 56 sites, respectively. This report synthesizes the results from 


both phases. In addition to the M&V field study, a scaled direct install field placement and 


customer surveys were performed to gain insight into customer acceptance and direct 


installation persistence. 
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PROJECT RESULTS 


The test results indicate that the technologies are successful at achieving energy savings and 


demand reduction. Standby loads of controlled devices are greatly reduced and additional 


savings are achieved by turning off AV systems when they have been left on but are not in 


active use. The following table lists the annual baseline energy and savings of controlled AV 


loads for each model using each savings estimate method.  


Baseline usage 


[kWh]  


(N=98) 


IR simulated 


savings [kWh]  


(N=94) 


IR pre-post 


savings [kWh] 


(N=9) 


IR-OS simulated 


savings [kWh] 


(N=52) 


IR-OS pre-post 


savings [kWh] 


(N=56) 


432 214 (50%) 125 (29%) 118 (27%) 110 (25%) 


Demand savings were also calculated for the sites with on-peak demand reduction listed in 


the following table. 


Baseline on-peak 


demand [W] 


(N=98) 


IR simulated on-


peak demand 


reduction [W] 


(N=94) 


IR pre-post on-


peak demand 


reduction [W] 


(N=9) 


IR-OS simulated 


on-peak demand 


reduction [W] 


(N=52) 


IR-OS pre-post 


on-peak demand 


reduction [W] 


(N=56) 


60 24 25 16 10 


Installation and operation are simple and intuitive, contributing to a high rate of persistence 


after installation. The customer surveys found that 84% of direct installed APS devices 


remained in place 6-8 weeks after installation. Additionally, the majority of those surveyed 


said they were satisfied or very satisfied with the product. Using these persistence rates and 


the energy savings findings, the estimated California market potential with 100% market 


penetration is about 2,700-5,010 GWh/year energy savings and 246-586 MW on-peak 


demand reduction. 


RECOMMENDATIONS 


Based on the guaranteed energy savings with proper installation, high persistence rate, and 


unaddressed wasteful energy use, Tier 2 APS devices should strongly be considered for 


program implementation. Analysis of possible program design and delivery channels can 


maximize the chances of a successful outcome. Based on interpretation of the methods and 


results, program designers and evaluators will need to decide how to weight the results for 


each method and model. The results are not intended as a product comparison and could 


potentially be used in combination in order to have the largest sample size and best estimates. 


Additionally, program evaluation and future M&V should consider using these findings and 


standardized testing to mitigate the costs and complexities of field monitoring, should it be 


required. The APS devices themselves will require continued development and modification 


as consumer electronics evolve with new networking, control methods, and functions.
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INTRODUCTION 
The results presented in this report provide energy savings information on a class of 


audio/video (AV) advanced power strips (APS). The study’s purpose is to help inform program 


design, product development, public understanding, and future efforts. This work was 


performed by Alternative Energy Systems Consulting (AESC) on behalf of Pacific Gas and 


Electric’s (PG&E) Emerging Technologies (ET) program in cooperation with San Diego Gas and 


Electric’s (SDG&E) ET program. AESC is an energy engineering practice specializing in energy 


efficiency, utility programs, technology assessments, demand optimization, measurement 


and verification, and other related subjects. The PG&E and SDG&E ET programs are dedicated 


to increasing exposure, understanding, and the success of emerging or underutilized energy 


efficiency and demand management technologies in support of California’s strategic energy 


goals. Additionally, TechniArt, a longstanding utility program service and marketing provider, 


performed and managed a direct install scaled field placement which resulted in customer 


feedback which are integrated into this report. 


The APS devices under study were designed to reduce wasted standby and excess energy 


consumption of AV systems. Unnecessary standby loads, also sometimes called phantom or 


vampire loads, are the small demands of plug-in electronic appliances and devices that exist 


even though the devices are turned off. In most cases, these standby loads are not powering 


any critical processes and therefore result in wasteful energy consumption, unnecessary 


energy costs, and avoidable environmental impacts. Common devices with standby loads 


include cell phone chargers, televisions, computer peripherals, cable boxes, coffee machines, 


game consoles, printers, desktop computers, speakers, and other similar consumer products. 


Although newer generations of products are slowly beginning to have embedded controls and 


designs that improve energy efficiency, there remain few, well-known options to consumers 


who wish to address this excess consumption in their homes. As such, there is definite market 


potential for products that allow control and elimination of standby loads in common consumer 


electronics. Two of the most common sets of consumer products with standby loads are 


computer workstations and AV systems. This study explores the function, customer 


acceptance, and benefits of two APS devices designed for simple integration into the AV 


environment. These two APS devices are both categorized as Tier 2, a classification that 


differentiates the product from Tier 1 which typically has a less complex control strategy. 
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ASSESSMENT OBJECTIVES 


The goals of this technology assessment were to identify the demand reduction, energy 


savings, operational benefits, market potential, and qualitative characteristics of Tier 2 APS 


devices used in residential AV applications. To this end, several objectives were established: 


 Measure and verify energy savings and demand reduction of Tier 2 APS devices using both 


pre-post and simulated savings methods. 


 Perform statistical analysis of data to identify possible trends, correlations with various 


demographic parameters, and statistical metrics. 


 Integrate survey results from parallel scaled field placement to determine market 


potential. 


 Generate a technology assessment report and study that follows IPMVP standards. 


In order to accomplish these objectives, an M&V plan was developed and implemented at host 


customer sites in SDG&E territory during both project phases. 


BACKGROUND 


This report contains the findings from an ET effort that took place over two phases. Phase 1, 


performed in 2014 for SDG&E, comprised a field trial of a Tier 2 APS with a control strategy 


that uses infrared (IR) remote control signals and AV system power as the control algorithm 


inputs. The Phase 1 report goes into great detail on the existing literature related to advanced 


power strips and AV systems (Valmiki, 2015). In order to provide context, some of that 


literature survey is reiterated here. 


After excluding kitchen appliances and lighting, a study performed for Southern California 


Edison (SCE) in 2010 found that about 60% of the remaining residential plug load 


consumption came from AV devices (Peters, 2010). Figure 1 illustrates this, suggesting that 


along with PC workstations, AV systems are a good target for energy efficiency measures 


since an effective product could address one of the largest end uses existing in nearly every 


home. One study showed that this 60% in the average California household amounts to about 


685 kWh per year (Wang, 2014). This figure includes televisions, stereos, set-top boxes, DVD 


players, and video game consoles. 


FIGURE 1 – RESIDENTIAL PLUG LOAD END-USES, EXCLUDING KITCHEN APPLIANCES AND MOST LIGHTING (PETERS, 2010) 
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Furthermore, recent data and projections from the U.S. Energy Information Administration 


suggest that residential AV system consumption should continue to increase over the next 


several decades as shown in Figure 2 (Conti, 2014). This implies that standby loads from AV 


use will continue to provide an energy savings opportunity for the foreseeable future.  


FIGURE 2 - RESIDENTIAL AV PLUG LOAD CONSUMPTION TREND (CONTI, 2014) 


 


The AV devices that constitute this consumption include a number of common devices such 


as televisions, cable boxes, DVD players, game consoles, and streaming content devices. A 


2011 study performed by the New York State Energy Research and Development Authority 


determined the average number of AV plug load devices in the typical US home, as shown in 


Table 1, was about 7.6 (Kessler, 2011). However, this may have shifted since then as 


streaming devices such as Roku, Amazon Fire TV, Apple TV, and Google Chromecast have 


gained popularity. 


TABLE 1 - AV AND PC DEVICE FREQUENCY PER US HOME (KESSLER, 2011) 


DEVICE AVERAGE FREQUENCY PER HOUSEHOLD 


Television 2.9 


Set-top Box 1.8 


DVD, VCR, or BluRay 2.1 


Video Game Console 0.6 


Audio System 0.2 


CURRENT TECHNOLOGY 


The most common incumbent technology are typical power strips which are simple devices 


with some combination of overload protection, surge protection, manual switching, and power 


splitting. Common power strips have no energy saving capabilities unless the user actively 
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turns the strip off when connected plug loads are not in use. This type of strip is present in 


the vast majority of AV applications. 


Tier 1 APS devices designed to reduce standby loads are available to consumers and have 


been included in some utility program efforts. However, their market penetration remains low 


and studies have shown that savings are not as high as their Tier 2 counterparts. Tier 1 APS 


devices generally utilize one of the following energy savings strategies: 


 Timeclock programming 


 Occupancy sensor (OS) 


 Master/controlled 


The timeclock programmed power strip uses manually-programmed schedules to determine 


when controlled receptacles should be energized. This type of APS is best suited to an office 


workstation or appliances that have regular schedules of use. The OS approach uses an 


occupancy sensor to determine when a user is present. When a user is detected, the 


equipment will remain energized for use. When no motion is detected for a certain amount of 


time (30 minutes, for example), all controlled equipment will be de-energized. The last and 


most common type of Tier 1 APS is the current sensing, master/controlled design. This type 


of APS has a master receptacle which is monitored by current-sensing instrumentation. When 


the master device current drops below a certain threshold, it is assumed to be in standby or 


turned off. When this happens, the controlled receptacles are all de-energized. This strategy 


typically uses the television or computer as the master device and assumes that all peripheral 


devices are unused whenever the computer or television is off. 


Previous studies and utility deemed values in various settings have identified savings ranging 


from 23 to 89 kWh/year for Tier 1 APS models. Table 2 lists the savings results for each of 


the sources found in the literature survey. The studies almost exclusively used the 


master/controlled APS type. Many studies commented on large variation in savings from strip 


to strip due to the large variability associated with combinations of possible connected 


equipment and uncontrollable user behavior, such as moving plugs. 


TABLE 2 - LITERATURE SURVEY OF TIER 1 APS SAVINGS 


SOURCE APS TYPE APPLICATION SAVINGS [KWH] 


(SDG&E, 2013) Master/Controlled Res AV 26 


(Malik L. a., 2011) Master/Controlled Res AV 34 


(BPA, 2013) Master/Controlled Res AV 43 


(Kessler, 2011) Master/Controlled Res AV 75 


(BPA, 2013) Master/Controlled Res AV 43 


(Malik L. , 2012) Master/Controlled Omitted 89 


(Malik L. , 2012) Master/Controlled Omitted 75 


(BPA, 2013) Occupancy Sensor Omitted 67 
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EMERGING TECHNOLOGY 


EMERGING TECHNOLOGY DESCRIPTION 


The emerging technology under study is the Tier 2 APS product class. Two models of APS 


were selected for evaluation as representatives of this type of device, although the study’s 


intent is not a product comparison. The two models are designated as either IR or IR-OS 


models based on the user activity inputs of the designs. Although they could be applied in 


various settings, they were only tested in residential environments as that is the vast majority 


of the market potential and most typical application. Each model has both always on 


receptacles and controlled receptacles that are de-energized based on the control strategy. 


The controlled receptacles are all operated on the same circuit with a single relay that opens, 


cutting power to all the controlled AV devices as one. 


Both models are designed to eliminate standby loads when AV equipment has been turned 


off and to reduce excess usage that results from leaving AV equipment on when not in use. 


For example, the APS would turn off the controlled AV devices when the timer reaches zero if 


a child left the room unattended or if the user fell asleep while watching TV. Both models use 


inputs of AV power and user activity to determine when power should be cut to the controlled 


plug loads. The IR model measures total controlled AV load while the IR-OS model measures 


only the TV receptacle load. The user activity inputs are monitored with a sensor that is placed 


next to the TV and plugs into the APS. This sensor provides feedback to the user by blinking 


an LED whenever a user signal is seen. The IR signal can be from any IR remote control 


button. Differences between various buttons (power, volume, channel, etc.) are not 


recognized nor relevant. Most TV remote controls send IR signals, although some other 


controllers use radio waves (RF), Bluetooth, Wi-Fi, or wired signaling instead. These will not 


trigger the current generation of Tier 2 APS devices. The IR-OS model also looks for motion 


as a user activity signal. 


Both models eliminate standby loads on the controlled devices by cutting power to these 


devices whenever the AV system has been turned off. The APS determines whether the AV 


system is on by measuring the TV or total AV system power and comparing it to a threshold 


(the IR-OS model looks at TV power while the IR model looks at total plug load of all controlled 


devices). If the power is above the threshold, the AV system is designated as “on” and vice 


versa. Savings are also accumulated during an “active savings” situation which occurs when 


the power strip determines that the AV system has been left on but is not being used or 


watched anymore. Both models use a countdown timer that is always counting down to zero 


whenever the AV system is in use; the timer resets whenever it sees user activity and begins 


counting down again. If the timer reaches zero, the power strip opens the relay and cuts 


power to the controlled plug loads after warning the user with a blinking LED (in the IR model) 


or a blinking LED and buzzer (in the IR-OS model).  


In both models, when the power strip is dormant prior to using the AV system, the user must 


simply press any IR button on the remote control to close the switch on the power strip before 
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turning on AV devices as normal. At this point, the countdown timer control sequence is 


initiated once again. 


Although the control strategy is very similar for both models, there are some differences. 


Table 3 identifies the shared and unique features of each APS model under study. Additionally, 


unique features in each model are explained further in the next two sections.  


TABLE 3 - IR AND IR-OS MODEL FEATURES 


Feature IR model IR-OS model 


Automatic AV power threshold X  


Automatic TV power threshold  X 


IR algorithm input X X 


OS algorithm input  X 


Overload protection X X 


60 minute timer X  


75 minute timer  X 


120 minute timer X  


135 minute timer  X 


8 hour once-off manual/music mode X  


8 hour once-off auto/music mode  X 


LED signal prior to active shutdown X X 


Audio buzzer prior to active shutdown  X 


Always on receptacles X X 


The estimated useful life (EUL) for an APS is about 5-10 years, based on a presentation by 


Bonneville Power Administration (BPA, 2013), DEER estimates1, and estimates of lifespan and 


persistence from industry experts. With expected unit price costs, payback well under the EUL 


is assured with the published energy savings estimates.  


IR MODEL 


The IR model has several features that differentiate it from the IR-OS model: 


 The threshold is compared to the total combined power of the controlled AV devices 


to determine whether the system is on or off. As a result, there is no master device 


and controlled devices can be arranged in any order. 


 The APS uses only remote control IR signals as user input. 


 The model comes in two options. The first is a wall pack that sits flat against and is 


screwed into the wall outlet with three always on receptacles and one controlled 


                                                           


 


1 DEER EUL ID: Plug-OccSens 
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receptacle. A standard power strip or outlet splitter is then plugged into the controlled 


receptacle for all the controlled devices. The second is a power strip that has both 


always-on receptacles and controlled receptacles. 


 The countdown timer can be set to 60 minutes or 120 minutes with a 60 minute default 


setting and a 10 minute visual LED blinking warning of impending active shutdown if 


the timer reaches zero. There is also a once-off 8 hour music/extended viewing mode. 


Figure 3 shows a drawing of the wall pack option and an example arrangement. 


FIGURE 3 - IR WALL PACK EXAMPLE ARRANGEMENT AND STRIP MODEL 
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IR-OS MODEL 


The IR-OS model has several features that differentiate it from the IR model. These include: 


 The threshold is compared to only the TV power to determine whether the system is 


on or off. As a result, the TV must be plugged into a specific controlled receptacle while 


the remainder may be for any other device in any order. 


 The control algorithm uses remote control IR signals and occupancy motion sensing 


(OS) for user activity input. The OS signals are triggered by movement if the TV is on 


and the countdown timer has reached a certain limit. 


 The control logic is contained in this sensor, allowing for changes to control strategy, 


if needed. 


 The countdown timer can be set to 75 minutes or 135 minutes with 75 minute as the 


default. For each timer setting, the multisensor begins looking for OS motion sensing 


after 45 minutes or 75 minutes of IR inactivity, respectively. A 3 minute visual LED 


blinking and soft audible chirp signals the user of impending active shutdown if the 


timer reaches zero. There is also an automatic, once-off 8 hour music mode that begins 


if devices without the TV are turned on. The default timer begins if the TV is turned on 


during music mode. 


Figure 4 shows the IR-OS model with various labeled features. 


FIGURE 4 - IR-OS MODEL 
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Figure 5 shows the control logic for the IR-OS model. The IR model is similar but skips 


the OS sensing portion and has a 10 minute active shutdown warning instead of the 


IR-OS 3 minute warning. 


FIGURE 5 - IR-OS MODEL CONTROL LOGIC 


 


TIER 2 APS LITERATURE SURVEY 


There have been limited studies on Tier 2 APS devices as of this publication date. Table 4 lists 


the results of these tests which vary between about 258 to 348 kWh saved per year (48%-


54% of baseline). Note that they all used the simulated savings methodology to test only the 


IR model described above. The methodology was replicated in this study and is described in 


the following M&V plan section. This methodology was developed and proposed by CalPlug at 


the University of California, Irvine as a solution for standardization of Tier 2 APS testing with 


appropriate rigor and technical defensibility (Wang, 2014). 
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TABLE 4 -  LITERATURE SURVEY TIER 2 APS SAVINGS  


SOURCE APS TYPE APPLICATION 
SAVINGS 


[KWH] 


(BPA, 2013) IR and RMS Power Sensing Res AV 321 


(EnergyConsult, 2012) IR and RMS Power Sensing Res AV 258 


(Wang, 2014) 
IR and Load Sensing Res AV 280 


IR and RMS Power Sensing Res AV 348 


(Valmiki, 2015) IR and RMS Power Sensing Res AV 234 


TARGET MARKETS AND BARRIERS 


Tier 2 APS devices are well suited to many environments wherever AV or PC systems are 


installed. The most cost effective applications could be large scale installations at buildings 


that have many AV systems, such as dormitories or hotels. However, since the market for 


this technology is so large, single-family residences (SFR) and multi-family residences (MFR) 


are the primary target for this technology in AV settings.  


The California and IOU territory residential AV market sizes can be estimated with the 


available literature. Assuming that each household has about 2.25 times the AV system 


potential as those studied in this effort2, an AV penetration of 100% (KEMA, 2009), and using 


the most recent U.S. Census statistics for California (United States Census Bureau, 2013), 


the potential market size is listed in Table 5. 


TABLE 5 - ESTIMATED MARKET SIZE 


Territory # Households # AV Systems 


PG&E 4,615,700 10,385,200 


SCE 4,839,600 10,889,100 


SDG&E 1,071,600 2,411,000 


California 12,542,500 28,220,500 


Barriers to the market penetration and effectiveness of APS devices primarily derive from 


customer resistance, the rapid turnover rate of consumer electronics, and high cost relative 


to standard power strips. Customer acceptance of APS devices will depend highly on the 


usability and simplicity of the technology. For instance, users may resist spending money and 


time learning how to use yet another device that has no obvious and immediate benefit to 


                                                           


 


2 2.25 = 1 full equivalent AV system to those found in this study plus a second and third AV 


system with 0.75 and 0.5 the same potential. Three total AV systems drawn from the 


literature (Kessler, 2011). The reduced potential savings for the second and third sets are 


due to reduced usage and number of AV peripherals from primary AV system. 
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them while complicating something as common as watching TV. Additionally, there are few 


options available to consumers; competing manufacturers and vendors of Tier 2 APS devices 


include Bits Limited, Embertec, and TrickleStar. 


This customer resistance has led utilities to explore direct install and give away demand side 


management (DSM) program options. However, this type of DSM approach has its own 


questions and barriers. The rapidly changing electronics market, consumer behavior, 


variability in user patterns and APS acceptance, and unpredictable user interaction with APS 


devices all add uncertainty to the design and implementation of utility programs (N. O'Neill, 


2010).   
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TECHNICAL APPROACH AND TEST METHODOLOGY 
The test plan for both phases of the study was based on two complementary approaches for 


determining energy savings values. One method was a standard pre-post test that measured 


energy consumption at the AV system before and after the installation of the Tier 2 APS. The 


other method simulated savings based on data collected during the baseline period and was 


based on research and suggested test protocol from CalPlug at UC Irvine. The two methods 


complement each other as each has strengths and weaknesses. Most host sites were subject 


to both methods, although some sites only allowed one of the two methods. Note that phase 


1 studied only the IR model while phase 2 studied both the IR and IR-OS models as shown in 


Table 6. 


TABLE 6 - METHODS APPLIED DURING EACH PHASE FOR EACH APS MODEL 


 Phase 1 Phase 2 


IR simulated savings X X 


IR pre-post savings X  


IR-OS simulated savings  X 


IR-OS pre-post  X 


The distinguishing features of each method are as follows: 


Simulated savings method 


 Developed by CalPlug to address uncertainty associated with behavior variation from 


pre to post periods and to reduce overall time needed for monitoring. 


 Eliminates potential variation in usage patterns between pre and post timespans 


because only one period is used. 


 May not fully account for user interaction with APS when system is turned off (since 


shutdown is only simulated after baseline data collection). An LED warning light flashes 


continually when countdown timer reaches zero in order to prompt user response as 


in actual APS use. 


 Allows for comparison with previous studies. 


Pre/post savings method 


 Includes all user interaction effects and feedback with APS controls and functions. 


 Cannot control variability in usage patterns between pre and post timespans (daily 


host uses and total use time of AV system) 


 Simple approach that can easily be replicated for various models without equipment 


and instrumentation modification for M&V purposes. 
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Only controlled AV devices were included in all stages of the test. In other words, only the 


demand and energy consumption of devices that were on switching outlets were measured. 


This results in accurate percent energy savings. However, this also means that consumption 


calculations do not include devices that would remain always energized. These could include 


modems, computers, set top boxes, game consoles, or other devices that the host customer 


did not want to be turned off. As a result, the AV baseline values are representative of only 


the controlled devices; these figures may deviate from other studies or total AV consumption 


that includes these other excluded devices. The selection of controlled devices at each site 


was chosen cooperatively through recommendations by the installer and input from the host, 


just as would occur during a direct install program. 


HOST SITES 


The host sites consisted of 42 and 56 SDG&E customers during phase 1 and phase 2, 


respectively. Host sites were selected differently for each phase. For phase 1, participants 


were SDG&E employees and their friends and family. For phase 2, participants were SDG&E 


customers in three zip codes selected as a representative subset of SDG&E territory. In both 


cases, the customers were solicited through a brief ET email explaining the purpose and 


premise of the test and the host responsibilities. After the participants expressed interest, 


some basic demographic information was gathered prior to scheduling site visits. Initial 


customer information surveyed included number and ages of residents, home type, quantity 


and type of AV devices at main TV, and whether the home is rented or owned. These answers 


were not be used to screen host sites as random selection would be the most unbiased and 


representative process. Rather, sites were taken on a first-come basis. The only host sites 


that were rejected or excluded were those with intractable installations. 


The number of sites used for each type of APS and their demographic breakdown for the 


testing are listed in Table 7.  


TABLE 7 – M&V HOST SITE POPULATION, DEMOGRAPHICS, AND DATASET SIZES FOR COMBINED PHASE 1 AND 2 


 IR IR-OS 
California  


(US Census, 2013) 


Number of baseline sites 98 56 n/a 


Number of post-monitored sites  9 56 n/a 


Number of simulated sites 94 52 n/a 


Average number of controlled AV devices 3.6 3.4 n/a 


Number of MFR sites 28 (29%) 16 (29%) 35% 


Number of SFR sites 70 (71%) 40 (71%) 65% 


Number of households with children 37 (38%) 24 (43%) 37% 


Average number of residents 3.1 3.1 2.9 


Average self-reported weekly TV hours 33 34 n/a 
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INSTRUMENTATION 


The instrumentation used for the study was different for each phase, although both sets of 


instrumentation measured largely the same variables for use with equivalent analyses. All 


power and energy measurements were for the combined controlled load and excluded any 


devices that were not on switched receptacles. AESC tested and vetted all instrumentation by 


comparing measurements with calibrated instrumentation and in-office testing. The 


instrumentation for each phase is outlined in the following two sections. 


Phase 1 InstrumentationThe phase 1 study of the IR APS model used a proprietary savings 


verification system (SVS) that was constructed by the vendor for the baseline and simulation 


variable monitoring. A HOBO plug load logger was used for post-installation monitoring. Table 


8 lists the instrumentation used for phase 1. 


TABLE 8 – PHASE 1 INSTRUMENTATION 


Pre-post method 


measurements 
Equipment Units Accuracy Interval 


Baseline energy and demand SVS unit V, A, kWh, Watts 2% 1 second 


Post energy and demand HOBO UX120-018 V, A, pf, kWh, Watts 0.5% 1 minute 


     


Baseline and simulated  


method measurements 
Equipment Units Accuracy Interval 


Baseline energy and demand SVS unit V, A, kWh, Watts 2% 1 second 


Baseline user activity for use in 


savings simulation 
SVS unit IR Pulses 1 pulse 1 second 


The SVS unit monitors and records AV system voltage and current for true RMS power along 


with remote control IR activity. The design was based on CalPlug metering suggestions 


developed for the standardization of APS monitoring. The SVS unit does not turn off power to 


any connected loads and only serves as a measurement device without affecting power 


supply. The measurement system records the following values at 1 second intervals and 


transmits data to external vendor servers every 8 hours via cell phone networks: 


 Timestamp 


 IR activity (stored as amplitude each second, anything greater than 0 indicates IR 


signals) 


 Voltage 


 Current 


 RMS Power 


 Cumulative energy consumption and simulated energy savings 
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FIGURE 6 - PHASE 1 INSTRUMENTATION 
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The SVS accuracy was verified using an independent, calibrated HOBO plug load logger in 


series with the SVS unit. Figure 7 shows this accuracy verification. When compared to the 


calibrated HOBO logger, the SVS instrumentation had an average absolute and percent error 


of less than 0.5 Watts and less than 2%, respectively. This observed measurement error is 


well within acceptable bounds and should serve as validation of the instrumentation’s 


accuracy. 


FIGURE 7 - VERIFICATION OF SVS UNIT ACCURACY 


 


Phase 2 Instrumentation 


For phase 2, baseline and post-installation AV system demand of the controlled equipment 


was measured and logged using a HOBO plug load logger located in series with the AV system 


power strip. Additionally, for the simulated approach, a modified APS in bypass mode was 


used to produce IR and OS signals which were logged with a HOBO pulse logger during the 


baseline period. Similar to the phase 1 instrumentation, this bypassed APS only served as a 


measurement device and power supply without turning off any connected loads or control 


strategy. The instrumentation is summarized and depicted in Table 9 and Figure 8. 


TABLE 9 - PHASE 2 INSTRUMENTATION 


Pre-Post method 


measurements Equipment Units Accuracy Interval 


Baseline energy and demand HOBO UX120-018 V, A, pf, kWh, Watts 0.5% 1 minute 


Post energy and demand HOBO UX120-018 V, A, pf, kWh, Watts 0.5% 1 minute 


     


Baseline and simulated  


method measurements 
Equipment Units Accuracy Interval 


Baseline energy and demand HOBO UX120-018 V, A, kWh, Watts 0.5% 1 minute 


Baseline user activity for use in 


savings simulation 


Modified APS & 


HOBO UX120-017 
IR & OS Pulses 1 pulse 1 minute 
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FIGURE 8 – PHASE 2 INSTRUMENTATION 


 
 


TEST PLAN: BASELINE 


The baseline consumption at each host site was measured in order to establish normal usage 


and patterns. No attempt to control or alter behavior was made and the hosts were expressly 


told to just behave normally. The flashing LED light for the simulation instrumentation was 


described and users were told that they could stop the flashing by pressing any button to 


reset the timer. The AV devices to be controlled were isolated and combined to a single power 


strip for monitoring. This single power strip was either plugged into the SVS unit (phase 1) 


for monitoring or used the bypassed APS (phase 2). In both cases, the controls were disabled 


during baseline, AV devices were not switched off with the APS, and power supply to the AV 


devices was continuous. 


The selection of the controlled devices was based on installer recommendations and input 


from the customer. Recent generation Xbox and PlayStation models were excluded due to 


their updating during inactive times, sensitive hard drives, and recommended APS practices. 


Additionally, cable and satellite service set top boxes were not included as a controlled device 


at any site. The typical controlled devices included combinations of the following: 


 Television (required) 


 Stereo/CD player 


 Speakers/subwoofer/soundbar 


 VHS, DVD, or Blu-ray players 


 Wii 


 Streaming devices (Roku, etc.) 


 Game controller chargers 


 Wireless headphone chargers 


 1st and 2nd generation Xbox and Playstation (only if host requested)
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The total controlled AV system load was measured as one rather than disaggregating amongst 


each AV device type. This was done for cost mitigation, installation simplicity, and is 


reasonable since the APS treats the devices as one collection. The APS devices were installed 


at the host site’s main TV unless otherwise requested by the host. Additionally, only one AV 


system per home was monitored in order to gain a broader understanding across as many 


homes and behavior patterns as possible. 


The annual baseline consumption is simply calculated using the ratio of monitoring time to 


annual time. 


𝐴𝑛𝑛𝑢𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 =  
8760 ℎ𝑜𝑢𝑟𝑠


𝑀𝑜𝑛𝑖𝑡𝑜𝑟𝑒𝑑 𝐻𝑜𝑢𝑟𝑠
∗ 𝑀𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝐸𝑛𝑒𝑟𝑔𝑦 


Baseline monitoring spanned 1 to 4 weeks. During phase 1, sections of data were not properly 


transmitted using the cell phone network, thus phase 1 sites had shorter periods. Monitoring 


period length is discussed in the Appendix.  


TEST PLAN: SIMULATED SAVINGS 


In order to address the variability in user behavior and to propose a standard method of 


testing APS devices, CalPlug devised a test approach that calculates simulated savings. This 


method was applied to 42 host sites during phase 1 for the IR model after data collection with 


the SVS test instrumentation. The simulation method was also applied to 52 sites during 


phase 2 for both the IR and the IR-OS models. The method uses a single period of monitoring 


to calculate both baseline and what the savings would have been over that same time if an 


APS had been installed. In the case of the two Tier 2 APS models under study, this involves 


measuring baseline AV power and consumption while simultaneously measuring signals from 


remote controls and motion sensors. In the case of the IR model, the SVS unit measures AV 


power and IR signals from its IR sensor. In the case of the IR-OS model, the modified APS 


sends IR and OS pulse signals to a logger while another plug load logger measures power of 


the combined AV load. 


In the simulated approach, the savings and demand reduction were calculated by applying 


the APS control strategy analytically to the baseline data. The user activity will dictate when 


the APS timer reaches zero and simulated energy savings will begin to accumulate. Whenever 


there is an IR or OS signal observed, a timer counter is reset in the simulation. Whenever the 


timer reaches zero, the simulation logs a de-energized state, thus accumulating energy 


savings. 
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This simulation method applied to baseline data is illustrated in Figure 9. 


FIGURE 9 - EXAMPLE OF SIMULATED SAVINGS CALCULATION USING MEASURED BASELINE POWER AND IR-OS SIGNALS 


 


This simulation was performed for each site across the entire baseline measurement period 


to estimate savings. All sites in phase 1 were used to simulate the IR model while all sites in 


phase 2 were used to simulate both the IR and the IR-OS model. Although a range of timer 


settings were simulated, the simulations primarily focused on using the default timer settings 


(75 minutes + 3 minute warning for IR-OS and 60 + 10 minute warning for IR). 


Energy savings are calculated as the difference between the annualized consumption during 


baseline and the simulated savings modes. 


𝐸𝑛𝑒𝑟𝑔𝑦 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 (𝑘𝑊ℎ) =  𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 𝐸𝑛𝑒𝑟𝑔𝑦 𝑈𝑠𝑎𝑔𝑒 (𝑘𝑊ℎ) − 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑙𝑒𝑑 𝐸𝑛𝑒𝑟𝑔𝑦 𝑈𝑠𝑎𝑔𝑒 (𝑘𝑊ℎ) 


TEST PLAN: PRE-POST SAVINGS 


The alternate and more common pre-post savings approach was performed at 9 IR model 


sites during phase 1 and 56 IR-OS sites during phase 2. This method compared demand and 


energy consumption between the baseline and post-installation periods. In the phase 1 IR 


case, the SVS unit was replaced by the actual IR APS model while keeping the combination 


of AV devices consistent. Similarly, in phase 2, the bypassed APS device was replaced with 


an actual, functioning IR-OS APS model while keeping the AV devices consistent. In both 


cases, the host customer was given a demonstration and instructions on the use of the APS 


at installation. 


Energy savings were calculated with a simple comparison between the annualized energy 


consumption before and after installation. The baseline period was measured as described in 


the Test Plan: Baseline section. Similar to the baseline monitoring, controlled AV load and 


consumption was monitored with the Tier 2 APS installed for 2 to 4 weeks.  
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SURVEY PLAN 


In order to understand the persistence and customer reactions of the APS devices installed 


through a direct install field placement, surveys were administered to the customers involved 


in the parallel effort by TechniArt and Illume. Please refer to Appendix 4: Scaled Field 


Placement Survey Report for details.  


  







 


              28 


PG&E’s Emerging Technologies Program                                                          ET13PGE1441 


RESULTS  
The study results are presented from both phases, with combined sample sizes, where 


appropriate. As stated elsewhere, the purpose of this report is not to form a product 


comparison, but rather to better understand Tier 2 APS devices in general. Since the IR-OS 


model was only studied in phase 2, the respective results are limited to that phase and sample 


size using both the simulated and pre-post methods. The IR model was studied using the 


simulated approach during both phases, resulting in a larger sample size across both trials. 


However, the IR model was only studied with the pre-post method at 9 sites during phase 1.  


The baseline, simulated energy savings, pre-post energy savings, and average demand 


reduction during on-peak hours are presented. Any error bars shown in figures correspond to 


a 90% confidence interval assuming a Gaussian distribution. All energy consumption and 


savings values are annualized and all demand reduction was calculated for DEER on-peak 


hours only3. Note that although average demand will decrease, peak demand will not reduce 


because the demand while the AV system is on does not change.  


Survey results from the scaled field placement are summarized and combined with the energy 


savings figures to present the overall market potential. Finally, recommendations for future 


direction and conclusions are drawn. All results are presented with the goal of informing utility 


programs, consumers, and future generations of APS and other plug load control devices. 


ENERGY AND DEMAND SAVINGS 


The average annual baseline usage across all host sites was 432 kWh for the controlled AV 


devices only (other uncontrolled AV devices may increase total AV usage, but were not 


included in the study). Figure 10 shows the relationship between annual baseline usage and 


the full load AV demand during the monitoring period.  


FIGURE 10 - ANNUAL BASELINE USAGE AS A FUNCTION OF AV SYSTEM POWER AT FULL LOAD 


 


                                                           


 
3 DEER on-peak time is defined as 2 PM to 5 PM (CPUC, 2013). 
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This shows that each AV system watt under normal operating conditions corresponds to about 


2.02 kWh of consumption per year, on average. This may be particularly useful in evaluating 


programs if monitoring is prohibitive or infeasible. However, it is important to know that this 


corresponds to controlled AV devices only; power and consumption from non-controlled 


devices are not included in this factor. 


Figure 11 and Figure 12 show the baseline consumption and savings for each type of APS as 


tested during each phase. The savings depicted here are for the default timer settings of each 


strip. Note that although there is a large difference between the simulated savings for the two 


models, there is very little difference between the pre-post savings. Again, the pre-post 


savings for the IR model come from a sample of 9 sites due to limitations of the field study. 


FIGURE 11 - USAGE AND SAVINGS FOR THE IR MODEL DEFAULT SETTING DURING PHASE 1 (NOTE 60 MINUTE TIMER + 10 


MINUTE WARNING DELAY FOR ACTIVE SHUTDOWN) 


 


FIGURE 12 - USAGE AND SAVINGS FOR EACH APS MODEL DEFAULT SETTING DURING PHASE 2 (NOTE 75 IR-OS TIMER 


INCLUDES 3 MINUTE ACTIVE SHUTDOWN DELAY AND 60 MINUTE IR TIMER INCLUDES 10 MINUTE DELAY) 
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Table 10 lists the results across both phases and models, as well as normalized results 


combining the two phases. Since the baseline usage varied slightly from phase 1 to 2, the 


results were normalized to the average baseline. These normalized values should be the final 


savings estimates for each model and method with consideration given to the sample sizes 


and other experimental factors. 


TABLE 10 - BASELINE USAGE AND SAVINGS FOR EACH PHASE, EACH MODEL, AND COMBINED PHASES 


Phase 
Baseline 
usage 
[kWh] 


IR simulated 
savings 
[kWh] 


IR pre-post 
savings 
[kWh] 


IR-OS 
simulated 
savings [kWh] 


IR-OS pre-
post savings 
[kWh] 


Phase 1 463 234 (51%) 134 (29%) n/a n/a 


Phase 2 409 199 (49%) n/a 112 (27%) 104 (25%) 


Combined and normalized 432 214 (50%) 125 (29%) 118 (27%) 110 (25%) 


Similar to Figure 10, it is useful to determine the average savings per watt of controlled AV 


load. This could provide a basis for program evaluation and host potential using spot 


measurements rather than extended, expensive monitoring. In Figure 13 the results show 


that the IR model garners about 1.0 kWh of savings per watt of peak controlled AV load, 


based on the simulated results. There were not enough pre-post results for the IR model to 


establish a similar correlation (only 9 sites were post-monitored with the IR model). The 


results show that the IR-OS model garners about 0.5 kWh of annual savings per watt of peak 


controlled AV load and is consistent across the simulated and pre-post methods. 
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FIGURE 13 - SAVINGS AS FUNCTION OF AV SYSTEM POWER 


IR Model 


Simulated 


 


IR Model 


Pre-Post 
Not enough data for correlation 


IR-OS 


Model 


Simulated 


 


IR-OS 


Model 


Pre-Post 


 







 


              32 


PG&E’s Emerging Technologies Program                                                          ET13PGE1441 


The confounding feature of this study is that there is agreement between the simulated and 


pre-post savings for the IR-OS model but not for the IR model. For instance, Figure 14 shows 


the relationship between the alternate approaches for each model. The IR-OS methods have 


strong agreement as indicated by the slope close to 1. In contrast, the IR methods have poor 


agreement as indicated by the slope of only 0.5. This suggests that pre-post savings are 


consistently lower than the simulated method, although this conclusion is derived from a small 


pre-post sample size of 9 sites. The very few data points (N=9) for the IR pre-post test lead 


to a poor correlation (R2=-0.1). Based on this, further testing may be warranted and could 


clarify this unresolved uncertainty. 


FIGURE 14 - COMPARISON OF SIMULATED AND PRE-POST SAVINGS (RED LINE INDICATING PERFECT UNITY AGREEMENT) 


IR-OS model IR model 


  


The average on-peak demand and demand reduction are listed in Table 11 and plotted with 


90% confidence intervals in Figure 15. All values were normalized to the overall baseline from 


the total 98 sites. 


TABLE 11 – BASELINE DEMAND AND DEMAND REDUCTION 


Baseline on-peak 


demand [W] 


(N=98) 


IR simulated on-


peak demand 


reduction [W] 


(N=94) 


IR pre-post on-


peak demand 


reduction [W] 


(N=9) 


IR-OS simulated 


on-peak demand 


reduction [W] 


(N=52) 


IR-OS pre-post 


on-peak demand 


reduction [W] 


(N=56) 


60 24 25 16 10 
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FIGURE 15 - BASELINE DEMAND AND DEMAND REDUCTION 


 


Figure 16 and Figure 17 show the average weekday demand and demand reduction for each 


model. Note the high variability in the IR pre-post profile due to the small sample size. 


Demand increases as the day progresses with a peak around 8 PM and demand reduction 


stays relatively constant. 


FIGURE 16 - WEEKDAY BASELINE DEMAND PROFILE AND HOURLY DEMAND REDUCTION (IR MODEL) 
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FIGURE 17 - WEEKDAY BASELINE DEMAND PROFILE AND HOURLY DEMAND REDUCTION (IR-OS MODEL) 


 


SURVEY RESULTS 


The survey of customers who received either the IR or IR-OS APS resulted in information that 


can aid in program design and market potential evaluation. These results include information 


on measure persistence, product features, user impression, and demographic-specific 


findings. For instance, the survey found that the overall average persistence rate for the APS 


installations was about 84%. The entire qualitative survey report is replicated in Appendix 4: 


Scaled Field Placement Survey Report. 


MARKET POTENTIAL 


Correlations between savings and household demographics were explored, but no significant 


relationships were observed. The intention was to establish the best target residential 


customer segments and a more detailed market potential study using California household 


demographics. However, since there were no defensible correlations with any of the 


demographic data points that were gathered, it is most appropriate to treat the California 


population as a single group when developing a program and market potential. At best, the 


survey results do show that older customers may be less likely to adopt the technology and 


households with children are more eager to install additional strips. 


Using the market size in Table 5 and savings values listed in Table 10 and Table 11, the total 


energy and demand savings potential were estimated. Table 12 lists the estimated potential 


for California and the IOUs using the simulated and pre-post approaches. The total energy 


savings potential is for complete market penetration with 80-87% persistence rate 


determined by the customer survey.  
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The estimates provide a range in order to capture the different energy savings findings for 


each model. However, it may be inappropriate to use these figures as a comparison. Rather, 


using both models in a program could potentially improve the outcome by giving the 


customers a choice and diversifying the offering.  


TABLE 12 - ESTIMATED CALIFORNIA AND IOU MARKET POTENTIAL WITH 100% PENETRATION, ACCOUNTING FOR PERSISTENCE 


RATE4 


Territory 
# AV 


systems 


Energy savings potential 


[GWh/yr] 


On-peak demand 


reduction potential [MW] 


IR IR-OS IR IR-OS 


PG&E 10,385,200 1,080-1,850 990-1,070 207-215 60-145 


SCE 10,889,100 1,130-1,930 1,040-1,120 217-226 95-152 


SDG&E 2,411,000 250-430 230-250 48-50 21-34 


California 28,220,500 2,930-5,010 2,700-2,900 562-586 246-393 


There was a slight difference in persistence between the two models as determined by the 


scaled field placement customer surveying. Although every attempt was made to weight the 


persistence rates by demographics for each model’s population, there were some 


demographic differences between the two populations that could not be accounted for. 


Additionally, the IR model was surveyed longer after installation, on average. Although the 


overall average persistence rate for all installations was found to be 84%, adjustments in 


weighting based on the persistence sensitivity to demographics suggested that there were 


indeed inherent differences in persistence between the two products. Thus the market 


potential uses 83% and 87% persistence for the IR and IR-OS models, respectively. However, 


any program that opts to use a single deemed savings or persistence rate should use 84% 


for the product class unless additional data becomes available. 


The total energy savings potential amounts to about 4% of California residential energy 


consumption, which is slightly less than previous estimates of standby load consumption in 


the residential market. Note that these results are based on a range of savings results due to 


the alternate simulation and pre-post methods. 


Simple payback was not calculated since there was large variation in market prices and may 


not represent unit cost for future programs. The annual cost savings based on an assumed 


blended rate of $.015/kWh and the savings listed in Table 10 is about $17-$18 and $19-$32 


for the IR-OS and IR models, respectively.  


                                                           


 
4 Range due to varying energy savings estimates from each method, simulated and pre-post. 
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DISCUSSION AND CONCLUSIONS 
Tier 2 APS devices are proven to be effective at reducing consumption and demand in 


residential AV settings with a high degree of success. However, despite this proven success 


the market penetration, availability, and awareness of such devices remains low. This could 


largely be due to few available models relative to standard power strips, resistance to 


perceived complication of home electronic systems, concerns of AV device failure, relatively 


low billing savings per installation, and high cost compared to standard strips. Given these 


factors and the large market potential, it would be worth pursuing a larger pilot or full program 


should the economic and societal benefits of a utility program be deemed positive. 


Installing the APS is simple and straightforward in most cases and would be easy for the 


typical homeowner or a direct install service provider. Some AV systems are too complex or 


intractable for installation, but those are relatively rare cases. Once installed, use of the APS 


is very intuitive and needs very little training. Host sites routinely became accustomed to its 


use after only one or two times of turning on the AV system. This intuitive operation is 


important when trying to encourage market transformation of an entrenched consumer 


product segment like power strips.  


Persistence of installed power strips in the scaled field placement was about 80% and 87% 


for the IR and IR-OS models, respectively. However, normalizing these persistence rates 


based on age demographics of the test populations may slightly alter these rates. Additionally, 


continued monitoring of any future programs can provide improved understanding of measure 


persistence over a long time and with a larger population. The primary reason for removal 


after installation was active shutdowns of the AV system while the customer was still using it 


or wanted it to remain on. Examples of this would be customers who leave their TVs on for 


pets, don’t use IR remote controls, like to leave the TV on all day, and other such situations. 


Energy and demand savings of the APS installations were determined using two 


complementary methods. Each method has advantages and disadvantages and equally 


compelling arguments can be made for both. Considering this, results were presented for both 


methods. Program developers are encouraged to weight each method’s results equally unless 


they see reason to favor one over the other. The primary concern with the simulated method 


is that the approach may not fully account for user interaction with the APS since the loads 


are never actually switched off. The primary concern with the pre-post method is that 


behavioral patterns may have a significant degree of variation between pre and post periods 


that is difficult to mitigate without larger sample sizes and longer monitoring periods.  


Two models of Tier 2 AV APS devices with similar control strategies were tested; the purpose 


of this was not to provide a product comparison but rather to have a better understanding of 


the Tier 2 APS product class and its offerings, in general. Depending on the savings calculation 


method and the APS model, the average annual savings are between 110 and 214 kWh (25%-


50%). Considering the widespread and almost ubiquitous consumer market, this technology 


presents a large energy savings opportunity in California and elsewhere. 
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RECOMMENDATIONS 


Since the market potential for this device is so large and is not expected to change in the 


coming years, a supporting program could save substantial energy in an unaddressed end-


use in California. 


Future steps towards market adoption could include the following: 


 Standardized method of testing future APS products without extended M&V studies 


such as this one. 


 Program evaluation protocols that do not involve extended, costly monitoring at 


individual homes. 


 A more robust product sensor design that is less likely to be lost or removed from 


remote control line of sight. 


 Incorporate RF or Bluetooth remote sensing to match new AV equipment such as 


streaming content devices and game consoles. This could increase persistence 


rates. 


 Consider using both APS models in a program in order to diversify offering and 


improve overall persistence rate by giving customers options. The differing designs 


could be offered with tiered rebates or as a single product class, depending on 


future program design analysis. 


 Improve understanding of persistence rates with continued monitoring of any 


future program and follow-up surveying. 


 Conduct additional pre-post testing of the IR model to improve sample size and 


certainty, as needed. 
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APPENDICES 


APPENDIX 1: MONITORING PERIOD LENGTH AND VARIABILITY 


One concern with monitoring energy use with a high dependence on behavior and irregular 


patterns is the length of the monitoring periods. If the monitoring period is too short, results 


could be inaccurate as they don’t fully incorporate the daily variation in use patterns. On the 


other hand, lengthy monitoring periods are difficult due to host site patience, expense, and 


project timelines. This study made every attempt to strike a balance between these two 


competing motivations. 


The monitoring period lengths for each site are plotted in Figure 18 and Figure 19. 


FIGURE 18 - BASELINE PERIOD DURATION FOR EACH SITE 


 


FIGURE 19 - POST PERIOD DURATION FOR EACH SITE 
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Several analyses were performed in order to validate the accuracy of the results and the 


monitoring period length. First and foremost, whenever possible confidence intervals for each 


site were established based on daily variations in use and savings. These 90% confidence 


intervals provide a statistical measure of user variability. Tighter confidence intervals imply 


more consistent user behavior and sufficient monitoring length while larger confidence 


intervals suggest the opposite. Some of the sites had high variability; however, removing 


these sites from the dataset did not alter the overall average baseline usage and savings 


findings. Figure 20, Figure 21, and Figure 22 show the baseline usage, post usage, and 


simulated savings for each site with confidence intervals based on daily variation at each 


individual site. 


FIGURE 20 - BASELINE USAGE WITH 90% CONFIDENCE INTERVALS BASED ON DAILY VARIATION, WHERE POSSIBLE 


 


 


FIGURE 21 - POST ANNUAL USAGE WITH 90% CONFIDENCE INTERVALS BASED ON DAILY VARIATION, WHERE POSSIBLE 
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FIGURE 22 - SIMULATED SAVINGS WITH 90% CONFIDENCE INTERVALS BASED ON DAILY VARIATION, WHERE POSSIBLE 


 


Another method of ensuring consistent behavior patterns between the pre and post periods 


is by looking at the number of daily uses and use time. Figure 23 shows the average number 


of uses and average use time across all sites in phase 2 for the baseline and post periods. 


This is to assure that the pre-post savings calculated for the IR-OS model are derived from 


periods with similar usage patterns for fair comparison. The nearly identical number of uses 


suggests that overall use patterns in the total population remained consistent from pre to 


post. The second plot comparing pre and post daily uses also reinforces this conclusion. 


Additionally, the slight decrease in average use time implies successful active savings. 


FIGURE 23 - DAILY USES AND USE TIME FOR PHASE 2 IR-OS PRE-POST TESTING 


 


Only a small sample of sites were selected for pre-post monitoring during phase 1 with the 


IR model. Thus, it is important to confirm that the usage patterns were consistent across pre 


and post periods and that the sample was representative of the larger population. Figure 24 


shows the average number of uses and average use time across the 9 sample sites that were 







 


              41 


PG&E’s Emerging Technologies Program                                                          ET13PGE1441 


selected for IR model pre-post testing in phase 1. This is to assure that the pre-post savings 


calculated for the IR model are derived from periods with similar usage patterns for fair 


comparison. Similar to the larger population that was used for the IR-OS pre-post testing, the 


comparison in use patterns from pre to post periods suggests that overall user behavior and 


AV system use frequency was consistent. 


FIGURE 24 - DAILY USES AND USE TIME FOR PHASE 1 IR PRE-POST TESTING 


 


Table 13 lists some of the demographic data collected for the total IR population and the 


sample population used for pre-post testing. Although the number of controlled devices, 


number of residents, and baseline energy were relatively consistent, the sample population 


did have fewer residents who stay home and no households with children. 


TABLE 13 - DEMOGRAPHICS OF IR SIMULATED SITE POPULATION AND PRE-POST TESTING SAMPLE POPULATION 


 


IR total population 


(N=98) 


IR pre-post sampling 


(N=9) 


Average number of controlled AV devices 3.6 3.8 


Number of MFR sites 28 (29%) 4 (44%) 


Number of SFR sites 70 (71%) 5 (56%) 


Number of households with children 37 (38%) 0 (0%) 


Average number of residents 3.1 2.7 


Average self-reported weekly TV hours 33 36 


Stay at home (parent/retiree/work from home/etc.) 65% 44% 


Baseline annual energy [kWh] 432 461 
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APPENDIX 2: SENSITIVITY TO ACTIVE SHUTDOWN TIMER SETTING 


In addition to simulating the default timer settings, a range of timer settings were simulated. 


This was primarily motivated by the fact that each APS model has different timer settings and 


to illuminate the sensitivity of savings to timer settings. Figure 25 shows that the IR model 


savings have higher sensitivity to timer settings than the IR-OS model. This due to the 


additional OS sensor recognizing user activity that the IR model does not consider. 


FIGURE 25 - SAVINGS FOR A RANGE OF TIMER SETTINGS 
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APPENDIX 3: SURVEY OF M&V HOST SITES 


Initial Screening: 


1 Do you have vacation plans within the next 6 weeks?   


2 Do you live in an apartment/multi-family building or a standalone house?   


3 Do you rent or own?   


4 Number of residents in household   


5 Ages of residents (please list)   


6 
Please list the A/V equipment you have at your main TV (DVD, Xbox, PS, 


Roku, AppleTV, Wii, Stereo, Powered Speakers, etc.) 
  


7 
What type of TV is your main TV? (Cathode Ray Tube, Rear/Digital 


Projection, LCD, LED, Plasma) 
  


8 Do you have cable TV or satellite TV service?   


 


Baseline (pre-period) install visit survey: 


Tier 2 APS M&V Host Customer Survey 


Host Customer: 


 


Topics to be answered at baseline installation: 


Date: 


Type of building:  


Number of TVs in house. Where is the monitored one located? 


List of A/V equipment and age of each. Controlled/uncontrolled as installed on strip. 


Device Make/Model (Un)controlled Active Power Standby Power 


     


     


     


Do you plan on replacing or adding any A/V equipment and when? 


 


How many hours of TV use per week? 


 


Do you unplug or turn off the power strip switch when not in use? 


 


APS (post-period) install visit survey: 


Tier 2 APS M&V Host Customer Survey 


Host Customer: 


 


Topics to be answered at APS installation: 


Date: 


 


List of A/V equipment and age of each. Controlled/uncontrolled as installed on strip. 


Device Make/Model (Un)controlled Active Power Standby Power 


     


     


     


     


     


Was the blinking LED light intrusive or disruptive? 
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Did it ever start blinking on its own, that you noticed? 


 


 


Final (data collection) visit survey: 


Tier 2 APS M&V Host Customer Survey 


Host Customer: 


 


Topics to be answered at data collection: 


Date: 


 


List of A/V equipment and age of each. Controlled/uncontrolled as installed on strip. 


Device Make/Model (Un)controlled Active Power Standby Power 


     


     


     


     


     


Was the blinking LED light intrusive or disruptive? 


 


Did it ever start blinking on its own, that you noticed? 


 


Did the strip ever turn off equipment while you were actively using it? 


 


Would you like to keep the strip installed where it is (move for customer if desired)? 
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APPENDIX 4: SCALED FIELD PLACEMENT SURVEY REPORT 


The following is a reformatted recreation of the final scaled field placement customer survey 


report written by Illume and included with their permission. 


 


 


Tier 2 Advanced Power Strips: Survey Results 


Prepared for: 
TechniArt 


Pacific Gas & Electric 
San Diego Gas & Electric 


February 2016 


 


Contact Name: 


Laura Schauer 
Shannon Kahl 


ILLUME Advising, LLC 


608-561-1076 
Laura@illumeadvising.com 


Shannon@illumeadvising.com 
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Foreword 


This report documents the key findings and detailed results of a study commissioned by 


TechniArt on behalf of San Diego Gas & Electric and Pacific Gas and Electric (referred to as 


the utilities). The primary objective of the study was to explore customers’ experiences with 


and drivers of persistence of Tier 2 Advanced Power Strips. 


Two manufacturers were included in the field trial. The Tier 2 Advanced Power Strips were 


installed within three specified zip codes in three waves, from October 2014 through July 


2015. 


It is important to note that while the field trial included devices from different manufacturers, 


neither the field trial nor the study were designed to test the differences in response and/or 


persistence between those manufacturers. Rather, any differences by manufacturer identified 


within the report are intended to highlight key findings related to potential drivers of 


persistence in the category (e.g., age of population serviced and differences in time frame 


between installation and survey).  


There are numerous variables that can drive persistence, including delivery channel (e.g., 


direct installation, kits, rebates), demographics (age, children in household, income), time of 


product installation, time of survey, targeting approach, and differences in technologies. 


Testing the differences in persistence and other metrics by any of these design and delivery 


variables requires a planned field trial and study design. Program implementers may wish to 


consider a field trial that focuses on certain persistence drivers related to their population or 


program design. 
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1 Executive Summary 


1.1 Introduction 


In 2015, San Diego Gas & Electric (SDG&E) and Pacific Gas & Electric (PG&E) field trialed a 


Tier 2 advanced power strip (Tier 2 APS) direct install program.  The field trial targeted a total 


of 1,100 homes in SDG&E’s service area. The field trial included Tier 2 APS devices through 


two manufacturers: one that was an infrared model (IR model) and one that was an infrared 


occupancy sensor model (IR-OS model). TechniArt implemented the field trial.  


TechniArt, on behalf of SDG&E and PG&E, contracted with Illume Advising, LLC, (ILLUME) to 


complete a study to explore customers’ experiences with the Tier 2 APS and their actions that 


could affect measure persistence. Specifically, the following researchable areas were 


explored:  


 Overall satisfaction with the Tier 2 APS; 


 Persistence rate; 


 Baseline conditions prior to the installation of the Tier 2 APS; 


 Modifications to the equipment after installation;  


 Customer likes and dislikes about the technology; 


 Number, frequency and customer reaction to shutdowns; 


 Customer knowledge and understanding of the product; 


 Household characteristics.  


1.2 Approach 


ILLUME administered a 10-minute email survey to a sample of IR model and census of IR-OS 


model participants. To increase response, follow-up telephone surveys were completed with 


IR-OS model participants. These surveys were completed approximately 14 to 29 weeks after 


the IR model power strip was installed and 3 to 13 weeks5 after the IR-OS model power strip 


was installed. One hundred twenty-five IR model and 77 IR-OS model customers were 


surveyed. The data was weighted by manufacturer and retiree status to account for the 


disproportionate sampling and response by manufacturer and the higher percentage of 


households with a retired member among survey respondents than in the population of 


installed households. 


1.3 Key Findings 


Findings Related to Persistence, Satisfaction, and Product Knowledge  


The Tier 2 advanced power strips have an 84% persistence rate. There are a number 


of factors that affect the persistence rate. Television shutdowns negatively affect the 


persistence, with those having a shutdown being more likely to remove the device. Survey 


respondents that experienced at least one shutdown had a 78% persistence rate compared 


                                                           


 
5 Respondents with fewer than 4 weeks between installation date and survey date were excluded from analysis. 
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to a 91% persistence rate among respondents that did not. Furthermore, the occurrence of 


television shutdowns was the most frequently cited reason for removing the Tier 2 APS.  


Other drivers that that appear to affect persistence include: age or retiree status of 


respondent (fewer retired respondents still had the Tier 2 APS installed at the time of the 


survey) and time between installation and survey (persistence decreased as the length of 


time between installation and survey increased). The differences in persistence among these 


variables are not statistically significant and should be viewed as indicators only. 


Seventy percent of respondents are satisfied with the Tier 2 advanced power strips; device 


shutdowns and respondent age appear to affect satisfaction. On a scale of one to seven, 


where seven is very satisfied, 70 percent of respondents indicated they were satisfied with 


the Tier 2 APS (rated a five through seven on a seven-point scale) and another 12 percent 


gave a neutral satisfaction rating of four, resulting in a mean satisfaction rating of 5.2. Having 


the Tier 2 APS turn off devices when not in use and saving energy are the product features 


respondents most frequently noted they like best. Furthermore, almost half (47%) reported 


that there are no features or functionality of the Tier 2 APS that they dislike. 


Respondents that experienced having the Tier 2 APS turn off their television during viewing 


gave the Tier 2 APS significantly lower overall satisfaction ratings. These respondents were 


also significantly less likely to recommend the Tier 2 APS or say they would purchase another 


Tier 2 APS for use elsewhere in their home.  


Respondents 65 and older rated their satisfaction with the Tier 2 APS lower than the younger 


respondents. Consequently they are less likely to have recommended or plan to recommend 


the product, are less likely to purchase another Tier 2 APS, and are more likely to state there 


are features or functionality they dislike. 


Seventy percent of households said they recommended or are likely to recommend 


the Tier 2 advanced power strip to friends or family, 35% would purchase another 


for use elsewhere in their home. Forty-one percent of respondents said they have 


recommended the Tier 2 APS, and of those who have not yet recommended the Tier 2 APS, 


48 percent said they are likely to recommend it. Thirty percent also remained undecided at 


the time of the survey about whether or not they would purchase another Tier 2 APS. 


Additional Findings 


Respondents have a good understanding of how the Tier 2 advanced power strip 


works. Sixty percent say they understand how to use the Tier 2 APS very well (rated a six or 


seven on a seven-point scale) and 55 percent are very confident (rated a six or seven on a 


seven-point scale) they could set up the Tier 2 APS somewhere else. 


Households with children report higher product knowledge and are more likely to 


purchase another Tier 2 advanced power strip. These households rated their 


understanding of how the Tier 2 APS works and their confidence in their ability to set it up 


elsewhere significantly higher than households that do not have children living in them. A 


significantly higher percentage also said they would purchase another Tier 2 APS, 46 percent 


compared to 28 percent among households that do not have children. 
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Compared to respondents that have not experienced shutdowns, respondents that 


have experienced shutdowns are significantly more likely to know they can make 


adjustments to the shutdown settings. Seventy-eight percent of respondents that have 


had a shutdown knew they could adjust the settings compared to half of those that have not 


had a shutdown.  


Respondents have difficulties turning on the devices plugged into the Tier 2 


advanced power strip. This may indicate an opportunity for customer education during the 


direct install process. These difficulties were commonly mentioned as both a reason for 


unplugging the Tier 2 APS and as a feature respondents disliked. Specific difficulties 


respondents mentioned included having to push an additional button to turn devices on, that 


the television is slow to turn on and sometimes being uncertain if a device is on. 


2 Introduction and Objectives 


Under the direction and funded by San Diego Gas & Electric and Pacific Gas & Electric, 


TechniArt recently field trialed a program that offered customers and direct installed a Tier 2 


APS.  The field trial targeted a total of 1,100 homes in three zip codes (91911, 92008, 92128).  


TechniArt installed the devices in two waves. They first installed the IR model Tier 2 APS 


devices from October 2014 to January 2015. They then installed the IR-OS model Tier 2 APS 


devices from April to June 2015. The field trial program had a goal of installing a total of 1,100 


power strips (750 IR model and 350 IR-OS model) to assess customer satisfaction and 


persistence rate. At the time of survey sampling, a total of 870 (604 IR model and 266 IR-


OS model) Tier 2 APS devices were installed.  


SDG&E provided lists of customers in three zip codes used for door-to-door recruitment for 


participation in the field trial; customers who had opted out of utility communications were 


omitted from the targeted homes. In order to qualify, the homes needed to have a television. 


Respondents from the same zip codes were targeted for installation of both Tier 2 APS 


manufacturers.  


The sponsoring utilities had an objective in having follow up surveys completed with 


participants in the field trial to gauge their satisfaction with the Tier 2 APS as well as to 


understand issues related to persistence, plugged in equipment, and overall impression of the 


device.   


The following researchable areas were explored:  


 Overall satisfaction with the Tier 2 APS; 


 Persistence rate; 


 Baseline conditions prior to the installation of the Tier 2 APS; 


 Modifications to the equipment after installation;  


 Customer likes and dislikes about the technology; 


 Number, frequency and customer reaction to shutdowns; 


 Customer knowledge and understanding of the product;  


 Household characteristics. 
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3 Approach 


3.1 Survey Methodology 


The study consisted of a 10-minute email and telephone survey of residential customers. The 


surveys were completed approximately 14 to 29 weeks after the IR model power strip was 


installed and 3 to 13 weeks after the IR-OS model power strip was installed. Six respondents 


with fewer than 4 weeks between installation date and survey date were excluded from the 


analysis to ensure sufficient time to experience the Tier 2 APS and to allow them time to 


remove it if they were dissatisfied with it. ILLUME’s market research partner, Leede Research, 


sent emails to elicit participation in a web-based survey with a goal of achieving 75 completed 


surveys from each manufacturer.  


The completion target for the IR model was exceeded, at 125 completed surveys, all through 


the web-based survey platform. A $10 incentive was used to encourage participation in the 


survey. These surveys were in field from April 28 through May 10, 2015 


Seventy-seven surveys with IR-OS model participants were also completed. Because of the 


later installation period for the IR-OS model Tier 2 APS, the survey was sent in two waves. 


The first wave, surveying participants from March 12 and May 30, 2015, was fielded June 10 


to June 28, 2015. The second wave, surveying participants from June 1 and June 18 2015, 


was fielded August 4 through August 21, 2015. Table 1 displays the installation and survey 


date ranges. 


TABLE 1. INSTALLATION AND SURVEY DATE RANGES 


  
IR model 


IR-OS model 


(Wave 1) 


IR-OS model 


(Wave 2) 


Installation date range 


October 2014 – 


January 2015 


March 2015 – May 


2015 June 2015 


Survey date range 


April 28 2015 – 


May 10 2015 


June 10-June 28, 


2015 


August 4 – 


August 19, 2015 


Average number of weeks 


from install to survey 23 8 9 


There were considerably fewer participants in the IR-OS model participant population; 


therefore, while most surveys were completed online with respondents recruited via email, 


follow-up telephone surveys were also completed to meet the completion target. Also due to 


the smaller sample size and a desire to achieve higher than the targeted 75 responses, 


respondents were offered a higher incentive ($20) for completing the survey6.  


The survey instrument was modified slightly after the IR model survey was fielded to further 


investigate certain areas based on client feedback7. In order to maintain comparability 


                                                           


 
6 Literature suggests that differences in incentive levels such as this should not bias results; rather, the implication is better quality data 
due to higher response. 


7 Additional questions asked: if when changes were made, the television was moved to the wall or an “always on” outlet; if respondents 
used the power saving feature on their television prior to installation; how important different factors are in satisfaction with the Tier 2 
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between the two surveys, questions were only added and not modified or removed. The IR 


model version of the survey is included as Appendix A and the IR-OS model survey is included 


as Appendix B with additional questions highlighted. 


Table 2 provides an overview of the samples and response rates achieved for each 


manufacturer. As discussed in Section 2, respondents from the same zip codes were targeted 


for installation of both Tier 2 APS devices and both waves contained similar percentages of 


respondents in those zip codes.  


TABLE 2. SURVEY RESPONSE RATES 


  


IR model 


IR-OS 


model 


(Wave 1) 


IR-OS 


model 


(Wave 2) 


Total installation records 604 222 44 


Records with contact information 584 220 43 


Records with email 564 198 42 


Email survey response 125 56 14 


Email survey response rate 22% 28% 33% 


Number of non-responders and phone 


only customers 
- 164 29 


Phone call response - 7 


Phone call response rate - 4% 


Overall response rate 22% 29% 


Removed from analysis: installed < 4 


weeks 0 6 


Removed from analysis: didn’t provide 


retiree status in survey 9 4 


Final data points included in analysis 116 67 
 


  


                                                           


 
APS; if respondents wouldn’t purchase another Tier 2 APS why not; and if they would purchase another Tier 2 APS, where it would be 
used. 
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3.1 Demographic Analysis and Weighting 


Initial comparative analysis of the survey demographics against the population demographics 


(collected through TechniArt’s installation survey) showed potential over-representation of 


households with a retired member in the IR model survey respondents. Further, survey data 


analysis indicated lower persistence with older respondents and households with a retired 


member. This analysis raised the question of whether the data should be weighted by retiree 


status of the household. 


It should be noted that demographic data was missing for about half of the IR model 


participants, because demographic data was added to the intake survey midway through the 


IR model installation period. However, assuming that IR model participants with demographic 


data in the installation survey are not systematically different from those without that data, 


it appears that there were considerably more retirees in the IR model survey dataset than the 


IR model population (Table 3). If this is indeed the case, unless weighted, the survey results 


would over-represent retiree perspectives for the IR model. Due to the sufficient difference in 


the survey versus population and the disproportionate sampling and response by 


manufacturer, the decision was made to weight the data by retiree status and manufacturer.  


TABLE 3. COMPARISON OF POPULATION AND SURVEYED RETIREE STATUS 


  
IR model Population 


(N=352) 
IR model 


Surveyed (n=116) 
IR-OS model 


Population (N=266) 
IR-OS model 


Surveyed (n=67) 


Retired 30% 47% 23% 24% 


Not retired 70% 53% 77% 76% 
Source: Installation and survey data. Note the IR model population excludes 252 cases where retiree status is unknown, and IR model 
and IR-OS model surveys exclude a handful of cases (n=13) where retiree status is not reported. Percentages of surveyed households 
with a retiree are not weighted.  


Age was not considered for this analysis for two reasons. First, the age information captured 


in the survey is the age of the respondent, not necessarily the age of household members. 


Given this data point reflects the response of a single person – rather than a household 


characteristic – it is not as “clean” of a variable as presence of a retiree in the home (a yes 


or no response). Second, the population data collected during installation did not include the 


age of respondent, whereas it did collect presence of a retiree. Review of results by retiree 


and age showed the two variables are closely aligned; therefore, the ILLUME team was 


comfortable using retiree as a proxy for older age. 
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4 Overall Findings 


This section of the report presents the key study findings for the Tier 2 APS and consists of 


four subsections: (1) Persistence; (2) Satisfaction (3) Usage Habits; and (4) Features and 


Functionality. Note that the analysis represents household experience with the Tier 2 APS 


(combining IR model and IR-OS model responses). 


4.1 Persistence 


Persistence Rate 


Eighty-four percent of the Tier 2 APS devices were still installed at the time respondents were 


surveyed. Of those that were removed, 53% (15) were removed more than a month after 


installation. The incidence of television shutdowns significantly impacted the persistence rate. 


Respondents that experienced a shutdown had a persistence rate of 78% compared to 91% 


among those that had not experienced one. Furthermore, television shutdowns were also the 


most frequently cited reason for removing the Tier 2 APS. This was followed by a lack of 


savings reflected on the electric bill or a higher electric bill since installation (Figure 1). 


Customer comments (4) also indicated difficulty in following the instructions given for how to 


turn on the television and other equipment plugged into the Tier 2 APS. 


FIGURE 1. TIER 2 APS PERSISTENCE RATE 
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There are a number of other factors that could also have an impact on the persistence rate 


displayed in Table 4.  While there are significant differences in persistence rates between 


respondents that had shutdowns and those that didn’t as well as between 45 to 64 year olds 


and those 65 and older, there are also some additional trends in persistence rates. 


Households with retired members tend to have a lower persistence rate as do households that 


have had the Tier 2 APS installed for longer periods of time. Additionally, whether or not kids 


under 17 were present in the household did not impact the persistence rate. 


TABLE 4. PERSISTENCE RATE WEIGHTED BY MANUFACTURER & RETIREMENT 


  n Installed 
Not 


Installed 


Overall  184 84% 15% 


Had Shutdown 177     


Yes 109 78%* 22% 


No 68 91% 8% 


Retired Member of Household  184     


Yes 53 78% 21% 


No 131 86% 13% 


Age  184     


< 24 5 100% 0% 


25 to 44 72 83% 15% 


45 to 64 70 87%* 12% 


65 and over 32 72%* 28% 


Prefer not to say 5 100% 0% 


Length of time installed 173     


4-10 weeks 43 88% 10% 


10-18 weeks 15 83% 17% 


18-24 weeks 66 83% 17% 


> 24 weeks 49 82% 16% 


Kids under 17 180     


Yes 78 84% 16% 


No 102 84% 16% 
*Difference is significant at p<.10 


 


Device Shutdowns 


Nearly all (98%) respondents were aware that the Tier 2 APS shuts down devices after a 


period of time and most (59%) have experienced this while viewing television (Figure 2). 


Furthermore, 87 percent of those who experienced a TV shutdown had this happen more than 


one time, with 39 percent experiencing 6 or more shutdowns. Most respondents that 


experienced shutdowns simply turned the TV back on (84%), although about 15 percent of 


those noted that they became angry or frustrated while doing so. There was no difference in 
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the incidence of shutdowns by the age, number of kids at home or retiree status of the 


respondents. 


FIGURE 2. TIER 2 ADVANCED POWER STRIP TELEVISION SHUTDOWNS 


 
 


Two-thirds of respondents are aware that they can adjust the shutdown time settings on the 


Tier 2 APS but fewer than half (40%) who were aware they could adjust the settings made 


any changes to them. Adjustments to 3-4 hours (43%) and 8 hours (24%) were most 


common. 


Twelve respondents indicated that the Tier 2 APS interfered with their audiovisual activities 


in some manner other than shutting down. They cited a variety of different problems, with 


recording problems the only one mentioned by more than one respondent. Four (35%) of the 


respondents removed the Tier 2 APS as a result of these issues. 


4.2 Satisfaction 


Overall Satisfaction 


Customers were asked to rate their satisfaction with the device itself as well as the installation 


visit on a seven-point scale where one is not at all satisfied and seven being very satisfied. 


The mean satisfaction rating for the Tier 2 APS was 5.2 and the mean satisfaction rating for 


the installation visit was 6.3. As illustrated in Figure 3, 70% of respondents indicated they 


were satisfied (rated a five through seven) with the Tier 2 APS and 91% were satisfied with 


the installation visit, with 95% of the respondents recalling that the installer showed them 


how to use the Tier 2 APS.  
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Eighteen percent of respondents indicated they were not satisfied with the Tier 2 APS (rating 


it a one through three on the seven-point scale). As discussed later in the report, respondents 


most commonly reported shutdowns as a feature they disliked about the Tier 2 APS, which 


may have contributed, to the low satisfaction. 


FIGURE 3. SATISFACTION WITH THE TIER 2 APS AND INSTALLATION VISIT (N=183) 


 


As another measure of satisfaction with the product, customers were also asked if they have, 


or would, recommend the Tier 2 APS to friends or family. Forty-one percent of the respondents 


have already recommended the Tier 2 APS. Of those that haven’t already recommended the 


product, 48% stated they are likely (rated a five through seven on a seven-point scale, with 


seven being very likely) to recommend the product to friends or family. Figure 4 provides 


more details on the likeliness of respondents to recommend the Tier 2 APS. 


FIGURE 4. RECOMMENDATION OF THE TIER 2 ADVANCED POWER STRIP 
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Lastly, respondents were asked if they would purchase another Tier 2 APS for use elsewhere 


in their home. About a third (35%) said that they would purchase another Tier 2 APS.  


FIGURE 5. WOULD YOU PURCHASE ANOTHER ADVANCED POWER STRIP FOR ELSEWHERE IN YOUR HOME? (N=183) 


 
 


A question was added to the IR-OS model survey in order to gain a better understanding of 


why respondents would not purchase another power strip for use elsewhere in their home. As 


shown in Figure 6, the most frequently cited reason was because another Tier 2 APS is not 


needed (cited by 40%, or 11 respondents), followed by cost (27%, or 8 respondents). The 


remaining respondents cited a variety of reasons such as uncertainty about the energy 


savings, advantages or functionality, devices being too complicated or producing too much 


light, lack of interest or the ability to turn off devices oneself. 


FIGURE 6. WOULD YOU PURCHASE ANOTHER ADVANCED POWER STRIP FOR ELSEWHERE IN YOUR HOME? (N=28, IR-OS MODEL 


SURVEY ONLY) 


 
 


Respondents that said they would purchase another Tier 2 APS were asked in which room 


they would use it. The most common locations respondents would use another Tier 2 APS are 


the bedroom (53%) and secondary media room (38%). 
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Impact of Device Shutdowns on Satisfaction  


Device shutdowns have a significant negative effect on product satisfaction. As illustrated 


below in Figure 7, respondents that experienced a device shutdown while viewing television 


had significantly lower satisfaction than those that did not experience one. Respondents that 


experienced shutdowns were also significantly less likely to recommend the advanced Tier 2 


APS or say they would purchase another Tier 2 APS for use elsewhere in their home. They 


were also significantly more likely to state there were product features or functionality they 


disliked. 


FIGURE 7. IMPACT OF DEVICE SHUTDOWNS (N=176) 


 
     *Difference is significant at p<.10 


Satisfaction Among Demographic Groups  


Satisfaction is significantly lower among retirees and respondents 65 and older (Figure 8). 


Those 65 and older rated their satisfaction lower, and were less likely to have recommended 


the Tier 2 APS already or to recommend it in the future if they haven’t already and are less 


likely to purchase another Tier 2 APS than younger respondents. Similarly, households with 
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a retired member rated their satisfaction lower and are less likely to recommend the Tier 2 


APS if they haven’t already. 


FIGURE 8. PERCENT VERY SATISFIED (RATED SATISFACTION SIX OR SEVEN ON A SEVEN-POINT SCALE)? (N=183) 


 


 
    *Difference is significant at p<.10 


 


Households with children at home are significantly more likely to purchase another Tier 2 APS 


for use elsewhere in their home. Nearly half (46%) would purchase another Tier 2 APS 


compared to roughly one-quarter (28%) of households that do not have children at home. 


4.3 Features and Functionality 


Product Likes and Dislikes  


Customers that rated their overall satisfaction with the Tier 2 APS a four or higher on a seven-


point scale, with seven being very satisfied, were asked what functionality or features they 


like best about the device (Figure 9). The fact that the Tier 2 APS turns off the power to 


devices when they aren’t in use was mentioned by 36% of the respondents followed by 32% 


who specifically stated that they liked saving energy. Saving money and ease of use were 


next most mentioned at 13% and 11% of the respondents, respectively. Because multiple 


responses were permitted there is some overlap with respondents mentioning more than one 


of the top reasons. It is also interesting to note that some respondents saw more unexpected 


benefits such as using the Tier 2 APS to turn the TV off when they fall asleep or as a timer for 


kids’ television viewing. 
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FIGURE 9. MOST FREQUENTLY MENTIONED FEATURES RESPONDENTS LIKE ABOUT THE TIER 2 ADVANCED POWER STRIP 


(N=146, MULTIPLE RESPONSES PERMITTED) 


 


All respondents were asked if there were any features or functionality that they disliked. 


Almost half (47%) responded that there are no features or functionality they dislike. Forty-


three percent said there were and the remaining 10% were undecided. As shown in Figure 10 


below, the most frequently mentioned drawback was television shutdowns (43%). Among 


those that cited shutdowns, just over one-quarter (27%) specifically mentioned shutdowns 


during extended viewing such as when watching movies, recorded TV or sporting events. This 


was followed by difficulties or slowness when turning on the television or having to use the 


volume button to turn on TV which was mentioned by 25% of respondents. Specific difficulties 


respondents mentioned included having to push an additional button to turn devices on, that 


the television is slow to turn on and sometimes being uncertain if a device is on. 


FIGURE 10. MOST FREQUENTLY MENTIONED FEATURES RESPONDENTS DISLIKE ABOUT THE TIER 2 ADVANCED POWER STRIP 


(N=78, MULTIPLE RESPONSES PERMITTED) 
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Product Knowledge 


Respondents are fairly confident in their understanding of the Tier 2 APS and, to a lesser 


extent, their ability to set up the device elsewhere. As shown in Figure 11, sixty percent of 


respondents say they understand how to use the Tier 2 APS very well (rated a six or seven 


on a seven-point scale, with seven being very well and one being not at all) and only three 


percent say they do not understand how it works (rated a one or two). As further evidence of 


the respondents’ understanding of the Tier 2 APS, 64 percent have shown others in their 


household how to use the device. In comparison, 55 percent of respondents are very confident 


they could set up the Tier 2 APS with another AV system and 15 percent are not confident 


they could set up the Tier 2 APS with another AV system (rated a one or two).  


FIGURE 11. PRODUCT KNOWLEDGE (N=183) 


 
 


As illustrated in Figure 12, product knowledge does vary by demographic factors. Households 


with kids and households that do not have a retired member rated their understanding of how 


to use the Tier 2 APS and ability to set up the device elsewhere significantly higher. 


Additionally, respondents 65 and older rated their understanding significantly lower than 


respondents 25 to 44 years old and rated their ability to set up the Tier 2 APS elsewhere 


significantly lower than respondents 25 to 64 years old. 
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FIGURE 12. PERCENT RATING THEIR UNDERSTANDING OF AND ABILITY TO SET UP POWER STRIP A SIX OR SEVEN  


 
*Difference significant at p<.10 


4.4 Usage Habits 


Modifications 


The survey assessed whether respondents made any changes to the Tier 2 APS since 


installation by asking if they have changed how devices are plugged in, added equipment or 


made any other changes to the Tier 2 APS. Almost one-fifth (19%) have changed how devices 


are plugged in, with 14 percent adding additional equipment and 6 percent making other 


changes. 


When respondents did make changes to how the devices were plugged into the Tier 2 APS, 


they most frequently moved the TV (13 respondents, or 43%), Blue-ray or DVD (11 


respondents, or 37%), or the DVR (10 respondents, or 32%). The most frequently cited 


reasons for these changes were because of interference with device operations and because 


a device or the Tier 2 APS was moved to a new location. IR-OS respondents that changed 


how the TV was plugged into the Tier 2 APS were also asked if the TV was moved to an 


“always on” outlet and all reported that it was not. 


Game consoles (8 respondents, or 39%) were the most frequently added equipment and 


moving the Tier 2 APS to a new home or location was the most frequently cited other change 


people made to the device. 


Conditions Prior to Tier 2 Advanced Power Strip  


In order to understand baseline conditions prior to the installation of the Tier 2 APS, 


respondents were asked whether or not their television has built in energy saving features or 


if they unplugged their previous Tier 2 APS at night or when away from home for extended 


periods of time. There is a large degree of uncertainty around built-in energy saving features. 


Thirty-five percent were unsure if their television has built-in power saving features and 37 


percent were aware that their television has built in power saving features. The remaining 28 


percent said their television does not have built-in power saving features. Additionally, very 







  


              63 


PG&E’s Emerging Technologies Program                                                          ET13PGE1441 


few respondents (10%) turned their old power strip off at night or while away from home for 


periods of time.  


5 Differences in Household Characteristics and Responses 


by Manufacturer 


This section of the report presents differences in household characteristics and customers 


between the two manufacturers. Differences highlighted are statistically significant at a 90 


percent confidence interval.  


Although there was no difference in the recruitment strategy for the field trial, the study 


identified characteristic differences between households that received the IR model and IR-


OS model Tier 2 APS devices. While it is unclear why this difference exists, given the 


differences in satisfaction and removal rate by various demographic groups, this information 


is presented for the reader’s reference. 


Additional demographic detail is provided in Appendix C. Additional detail at the manufacturer 


level is provided in Appendix D for the IR model Tier 2 APS and Appendix E for the IR-OS 


model Tier 2 APS. 


5.1 Differences in Household Characteristics 


While the majority of both groups of respondents have more than one television, significantly 


more IR model respondents have more than one television in their home (Figure 13). The 


overall mean number of televisions per household of 2.8 is consistent with findings of TV 


ownership surveys reported in Energy Consumption of Consumer Electronics in U.S. Homes 


in 20138. A rate of 2.6 per household was reported from the 2013 CE usage Survey and 2.9 


per household was reported from the CEA Market Research Report. Similar rates of both 


groups (about 85%) have cable or satellite service. 


FIGURE 13. PERCENTAGE OF HOUSEHOLDS WITH MORE THAN ONE TELEVISION 


 


*Difference is significant at p<.10 


                                                           


 
8 http://www.cta.tech/CorporateSite/media/environment/Energy-Consumption-of-Consumer-Electronics.pdf 
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Both groups of customers report similar numbers of people in their households; the average 


household size is 3.2 for IR model and 3.3 for IR-OS model. However, significantly more IR-


OS model households report having children under the age of 17 in the household.  


There are also differences in the retiree status and ages of the two groups of respondents. 


Forty-three percent of the IR model households have a retired member whereas only 21% of 


IR-OS model households do9. Additionally, as illustrated below in Figure 14, significantly more 


IR model respondents are 65 and over. 


FIGURE 14. AGE OF RESPONDENTS 


 
      *Difference is significant at p<.10 


Income is another area in which the two groups of respondents vary. It should be noted that 


overall, 20 percent of respondents opted not to share their household income levels. 


                                                           


 
9 These are the weighted percentages, as a result, they are different than the unweighted percentages presented in Table 3. 
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FIGURE 15. HOUSEHOLD INCOME 


 
*Difference is significant at p<.10 


 


5.2 Differences in Response to Tier 2 Advanced Power Strips by 


Manufacturer 


Persistence 


Persistence rates were similar at 83 percent for IR model and 87 percent for IR-OS model. 


Though the IR model persistence rate is slightly lower, the difference is not statistically 


significant and could be a function of the IR model Tier 2 APS being in field longer at the time 


of survey than the IR-OS model Tier 2 APS. Customers gave different reasons for removing 


the Tier 2 APS. IR model respondents cited shutdowns (9 respondents or 43%) most 


frequently whereas IR-OS model respondents cited interference with other equipment (2 


respondents or 25%) most frequently. 


There was also a slight difference in baseline conditions. The percentage of IR-OS model 


respondents who turned off their previous power strip at night or when away from home is 


significantly higher than the corresponding percentage of IR model respondents (19% and 


6%, respectively). However, this still represents a very small percentage of respondents in 


both groups. 


There is no evidence to suggest that any differences reported above are attributed to device 


type. 


Device Shutdowns and Shutdown Timing 


Three-quarters of IR model respondents had the Tier 2 APS turn off their TV while someone 


was watching it (Figure 16). Significantly fewer IR-OS model respondents reported the same 


(22%). There are a few possible explanations for this difference. One is that the IR model 


shutdown timer defaults to one hour whereas the IR-OS model shutdown timer defaults to 


one hour and fifteen minutes. The IR-OS model also allows for additional input to determine 


if devices are still in use. Another possible explanation is that the IR model devices were in 
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use longer than the IR-OS models at the time respondents were surveyed, giving more 


opportunity for the respondent to experience a shutdown.  


Among respondents that have experienced a shutdown, the largest percentage (41%) of IR 


model respondents have experienced 6 or more shutdowns whereas 7 of the 13 (54%) IR-


OS model respondents experienced 3 or fewer. However, this may again be explained by the 


fact that the IR model devices had been installed for a longer period of time before the 


respondents were surveyed. 


FIGURE 16. OCCURRENCE OF DEVICE SHUTDOWNS 


 
*Difference significant at p<.10 


Significantly more IR model customers were aware that they could make adjustments to the 


shutdown timing, 84% compared to 29% of IR-OS model respondents. Almost half of the IR 


model respondents who knew they could adjust the settings did so, compared to only 1 of the 


IR-OS model respondents. These differences may be a result of the higher occurrences of 


shutdowns for IR model devices. 


Satisfaction 


As reported above in Section 4, device shutdowns have a large negative impact on customer 


satisfaction. As a result, with a much higher rate of shutdowns, the IR model Tier 2 APS 


received lower ratings on all measures of satisfaction. Figure 17 illustrates this difference in 


satisfaction. 
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FIGURE 17. SATISFACTION MEASURES 


 
   *Difference significant at p<.10 


Also likely a result of the high occurrence of device shutdowns, IR model respondents were 


significantly more likely to indicate there were product features or functionality they disliked. 


As shown in Figure 18, almost half (48%) of IR model respondents noted there were features 


they disliked compared to 31% of IR-OS model respondents. Not surprisingly, the device 


shutdowns were most frequently cited by IR model respondents. IR-OS model respondents 


most frequently cited problems turning it on as an area for dissatisfaction. 


FIGURE 18. ARE THERE FEATURES OR FUNCTIONALITY OF THE TIER 2 APS THAT YOU DISLIKE? 


 
 *Difference significant at p<.10  
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6. Key Findings 


Findings Related to Persistence, Satisfaction, and Product Knowledge  


The Tier 2 advanced power strips have an 84% persistence rate. There are a number 


of factors that affect the persistence rate. Television shutdowns negatively affect the 


persistence, with those having a shutdown being more likely to remove the device. Survey 


respondents that experienced at least one shutdown had a 78% persistence rate compared 


to a 91% persistence rate among respondents that did not. Furthermore, the occurrence of 


television shutdowns was the most frequently cited reason for removing the Tier 2 APS.  


Other drivers that that appear to affect persistence include: age or retiree status of 


respondent (fewer retired respondents still had the Tier 2 APS installed at the time of the 


survey) and time between installation and survey (persistence decreased as the length of 


time between installation and survey increased). The differences in persistence among these 


variables are not statistically significant and should be viewed as indicators only. 


Seventy percent of respondents are satisfied with the Tier 2 advanced power strips; 


device shutdowns and respondent age appear to affect satisfaction. On a scale of one 


to seven, where seven is very satisfied, 70 percent of respondents indicated they were 


satisfied with the Tier 2 APS (rated a five through seven on a seven-point scale) and another 


12 percent gave a neutral satisfaction rating of four, resulting in a mean satisfaction rating of 5.2. 


Having the Tier 2 APS turn off devices when not in use and saving energy are the product 


features respondents most frequently noted they like best. Furthermore, almost half (47%) 


reported that there are no features or functionality of the Tier 2 APS that they dislike. 


Respondents that experienced having the Tier 2 APS turn off their television during viewing gave 


the Tier 2 APS significantly lower overall satisfaction ratings. These respondents were also 


significantly less likely to recommend the Tier 2 APS or say they would purchase another Tier 


2 APS for use elsewhere in their home.  


Respondents 65 and older rated their satisfaction with the Tier 2 APS lower than the younger 


respondents. Consequently they are less likely to have recommended or plan to recommend 


the product, are less likely to purchase another Tier 2 APS, and are more likely to state there 


are features or functionality they dislike. 


Seventy percent of households said they recommended or are likely to recommend 


the Tier 2 advanced power strip to friends or family, 35% would purchase another 


for use elsewhere in their home. Forty-one percent of respondents said they have 


recommended the Tier 2 APS, and of those who have not yet recommended the Tier 2 APS, 


48 percent said they are likely to recommend it. Thirty percent also remained undecided at 


the time of the survey about whether or not they would purchase another Tier 2 APS. 


Additional Findings 


Respondents have a good understanding of how the Tier 2 advanced power strip 


works. Sixty percent say they understand how to use the Tier 2 APS very well (rated a six or 


seven on a seven-point scale) and 55 percent are very confident (rated a six or seven on a 


seven-point scale) they could set up the Tier 2 APS somewhere else. 
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Households with children report higher product knowledge and are more likely to 


purchase another Tier 2 advanced power strip. These households rated their 


understanding of how the Tier 2 APS works and their confidence in their ability to set it up 


elsewhere significantly higher than households that do not have children living in them. A 


significantly higher percentage also said they would purchase another Tier 2 APS, 46 percent 


compared to 28 percent among households that do not have children. 


Compared to respondents that have not experienced shutdowns, respondents that 


have experienced shutdowns are significantly more likely to know they can make 


adjustments to the shutdown settings. Seventy-eight percent of respondents that have 


had a shutdown knew they could adjust the settings compared to half of those that have not 


had a shutdown.  


Respondents have difficulties turning on the devices plugged into the Tier 2 


advanced power strip. This may indicate an opportunity for customer education during the 


direct install process. These difficulties were commonly mentioned as both a reason for 


unplugging the Tier 2 APS and as a feature respondents disliked. Specific difficulties 


respondents mentioned included having to push an additional button to turn devices on, that 


the television is slow to turn on and sometimes being uncertain if a device is on. 
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APPENDIX 4-A: IR AND IR-OS MODEL SURVEYS 


 


IR APS survey 


Goal: This survey evaluates customers’ understanding and usage of the Tier 2 APS 


technology, as well as their satisfaction with the equipment. Its primary goal is to determine 


savings persistence for the Tier 2 APS.  


Targets: 75 respondents with the IR model power strip and 75 respondents with the IR-OS 


model power strip. Phone surveys will be conducted for those who do not have email available 


and as a follow-up to achieve desired response if necessary. 


 


Introduction 


E-mail Text: 


Dear [NAME], 


Leede Research Group is conducting a survey on behalf of San Diego Gas & Electric of 


customers who have recently had an advanced power strip installed. We invite you to take a 


brief survey to share your experience. Your participation will give us invaluable feedback on 


the effectiveness of the program and the advanced power strip technology. 


If you have any questions, please contact Leede at info@leede.com. 


Please click here to access the survey. It will take about 10 minutes of your time and in 


appreciation of your participation we’re offering a $10 payment for completed surveys. You'll 


receive a check in the mail 2-3 weeks after completing the survey. 


Thank you, 


Leede Research Group 


[Screen break]  


Phone Introduction: 


Hello, my name is [INTERVIEWER NAME] with Leede Research Group calling on behalf of San 


Diego Gas & Electric. We are conducting a survey of customers who have recently had an 


advanced power strip installed. This is not a sales call, and responses will be used to inform 


San Diego Gas & Electric about your experience and to understand how advanced power strips 


are used. This interview will only take about 10 minutes of your time and in appreciation of 


your participation we’re offering a $10 payment for completed surveys. You'll receive a check 


in the mail 2-3 weeks after completing the survey. The interview will be recorded for quality 


assurance purposes. 
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F1.  Are you the person who is most familiar with the installation of the advanced power strip?  


     Yes 


No 


98. Not Sure [PHONE ONLY; Ask if the person most familiar is available] 


[CONTINUE WITH THE APPROPRIATE CONTACT PERSON] 


PHONE SCREENING QUESTIONS 


I1.  Are you currently talking to me on a regular landline phone or a cell phone? 


1.  (Landline phone) 


2.  (Cell Phone) 


98.  (Don’t know) 


99.  (Refused) 


 


[ASK IF I1 = 2, 98, 99] 


I2.  Are you currently driving a motorized vehicle?  


1.  (Yes) [Schedule call back] 


2.  (No)  


98.  (Don’t know) [Schedule call back] 


99.  (Refused) [Schedule call back] 


 


VERIFICATION 


V1. Do you recall having an advanced power strip installed in your home one to three 


months ago? 


1. Yes 


2. No [TERMINATE] 


98. Not Sure [PHONE ONLY; Loop back to F1] 


 


V2. Is this power strip still plugged in? 


1.      Yes 


2. No 


98.  Not Sure  


 


[ASK IF V2 = 2] 


V3. How long after the power strip was installed did you unplug it? 


1. Less than 2 weeks 


2. 2-4 weeks 


3. More than a month 


98. Not sure 


 


[ASK IF V2 = 2] 


V4. What are the main reasons you decided to stop using the device? [OPEN END] 
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Modifications 


[ASK SECTION IF V2=1, else skip to next section] 


These next questions are about how you have been using the power strip and any 


modifications you have needed to make. 


 


M1. Have you made any changes to how your AV devices are plugged into the power strip 


since it was installed? 


1.      Yes 


2. No 


98.     Not Sure 


 


[ASK IF M1 = 1] 


M2. Which plugs did you move? (check all that apply) [MULTIPLE RESPONSE] 


1. TV 


2. DVR 


3. Set top box 


4. Cable console 


5. Blu-ray or DVD Player 


6. Game console 


7. Speakers 


8. Amplifier 


9. Receiver 


10. Other. [Specify____________________________] 


M3. Why did you move the plugs? [OPEN END] 


 


M4. Have you added any new equipment to the power strip? 


1.      Yes 


2. No 


98. Not Sure 


 


[ASK IF M4 = 1] 


M5. Which equipment did you add to the power strip? 


1. TV 


2. DVR 


3. Set top box 


4. Cable console 


5. Blu-ray or DVD Player 


6. Game console 


7. Speakers 


8. Amplifier 


9. Receiver 


10. Other. [Specify____________________________] 


M6. Have you made any other changes to the power strip since it was installed? (for 


example, changing location) 


1.      Yes 


2. No 


98.     Not Sure 
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[ASK IF M6=1] 


M7. What changes did you make? [OPEN END] 


 


M8. Think back to before you received the advanced power strip. Did you turn off the power 


strip that your AV equipment used to be plugged into at night or when away from home 


for periods of time? 


1.      Yes 


2. No 


98.     Not Sure 


 


 


M9. Does your television have built-in power saving features? 


1.      Yes 


2. No 


98.     Not Sure 


FEATURES AND FUNCTIONALITY 


S1. On a scale of 1 to 7, where 1 is not at all satisfied and 7 is very satisfied: How satisfied 


are you with the advanced power strip? 


Not at all 


satisfied 
    


Very 


satisfied 
  


1 2 3 4 5 6 7    


 


[ASK IF S1>3] 


S2. What do you like most about the device? [OPEN END] 


S3. Are there any features or functionality that you dislike?  


1.      Yes 


2. No 


98.     Not Sure 


 


[ASK IF S3=1] 


S4. What functionality or features do you dislike? [OPEN END] 


U1.  Are you aware that the power strip shuts down your devices after a period of time? 


1. Yes 


2. No 


98. Not Sure 


 


U2.   Has the power strip ever turned off your TV while you or someone else was watching 


TV or playing video games? 


1. Yes 


2. No 


98. Not Sure 
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[ASK IF U2 = 1] 


U2a.  How many times has the power strip turned off your TV or game console while you 


or someone else was watching TV or playing video games? 


1. Once 


2. 2-3 times 


3. 4-5 times 


4. 6 or more times 


98. Not Sure 


 


[ASK IF U2 = 1] 


U3. What did you (or the person present) do after the power strip turned the TV or game 


console off? [OPEN END] 


 


U4. Were you aware you could adjust the shutdown time settings? 


1. Yes 


2. No 


98. Not Sure 


 


[ASK IF U4 = 1] 


U5.  Have you made adjustments to the shutdown time setting? 


1. Yes 


2. No 


98. Not Sure 


 


[ASK IF U5 = 1] 


U6.  What did you adjust the shutdown time to? [READ RESPONSE CATEGORIES] 


1. 1-2 hours 


2. 3-4 hours 


3. 5-7 hours 


4. 8 hours 


98.      Not Sure 


 


U7.  Has any aspect of the power strip interfered with watching TV, playing video games, 


or other audiovisual activities in any other way?  


1. Yes 


2. No 


98. Not Sure 


 


[ASK IF U7 = 1] 


U5a.  How did the power strip interfere with watching TV, playing video games, or other 


audiovisual activities? [OPEN END] 


 


[ASK IF U7 = 1] 


U6.  What did you do as a result of this interference? [OPEN END] 


 


U7.  On a scale of 1 to 7, where 1 is not at all and 7 is very well: How well would you say 


you understand how to use the power strip? 


Not at all     Very well   


1 2 3 4 5 6 7    
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U8.  On a scale of 1 to 7, where 1 is not at all confident and 7 is very confident: How 


confident are you that you could set up the power strip with another audiovisual 


system (for example, in another room or at a friend’s house)? 


Not at all     
Very 


confident 
  


1 2 3 4 5 6 7    


 


Customer Service 


C1.  Did the installer who came to your home show you how the power strip works? 


1. Yes 


2. No 


98. Not Sure 


 


C2.  Have you shown anyone else in your house how to use the power strip? 


1. Yes 


2. No 


98. Not Applicable (no other household members) 


 


C3.  On a scale of 1 to 7, where 1 is not at all satisfied and 7 is very satisfied, how 


satisfied are you with the installation visit to your home? 


Not at all 


satisfied 
    


Very 


satisfied 
  


1 2 3 4 5 6 7    


 


RECOMMENDATIONS AND REPURCHASE 


R1.  Have you recommended the advanced power strip to friends or family? 


1.     Yes 


2.     No 


98.   Not Sure 
 


 


[ASK IF R1 = 2, 98] 


R2.  On a scale of 1 to 7, where 1 is not at all likely and 7 is very likely, please indicate 


how likely you are to recommend this product to your friends and family? 


 


Not at all likely     Very likely   


1 2 3 4 5 6 7    


R3.  Would you purchase another advanced power strip device for use elsewhere in your 


home? 


1.     Yes 


2.     No 


98.   Not Sure 
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Household Demographics  


D1.  How many TVs are there in your home? 


1. 1 


2. 2 


3. 3 


4. 4 


5. 5 


6. 6 


7. 7 


8. 8 or more 


 


D2.  Do you have cable or satellite television? 


1. Yes 


2. No 


 


D3.  Including yourself, how many people live in your household full time? 


1.   1 


2.   2 


3.   3 


4.   4 


5.   5 


6.   6 


7.   7 


8.   8 


9.   9 


10.   10 or more 


98. Prefer not to say 


 


D4.  How many children under the age of 17 live in your household? 


1.   0 


2.   1 


3.   2 


4.   3 


5.   4 


6. 5 or more 


 98.     Prefer not to say  


 


D6.  Does any household member work from home? 


1. Yes, full-time 


2. Yes, part-time/occasionally 


3. No 


98. Prefer not to say  


 


[ASK IF D6=1,2] 


D7.  Do you have a home office? 


1.     Yes 


2.     No 


98.   Not Sure 
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D7a.  Is any member of your household retired? 


1.     Yes 


2.     No 


98.   Prefer not to say 


 


 


D8.  Which of the following best describes your educational background?  
1. Less than high school 
2. High school or GED  


3. Some college   
4. Technical College (2 year degree)   
5. 4 Year college  


6. Graduate degree   
98.  Prefer not to say 


 


D9. What is your age?  


1.  24 years or younger 


2.  25 to 44 years 


3.  45 to 64 years 


4.  65 years or over 


98.  Prefer not to say 


 


D10.  Which of the following categories best represents your approximate annual 


household income from all sources in 2014, before taxes?  
1. < $40,000  


2. Between $40,000 and $60,000  


3. Between $60,000 and $80,000  


4. Between $80,000 and $120,000  


5. Over $120,000  


98.  Prefer not to say 


 


Thank You and Closing 


The survey has been completed. Thank you for your feedback. Have a great day! 
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IR-OS APS survey 


Goal: This survey evaluates customers’ understanding and usage of the Tier 2 APS 


technology, as well as their satisfaction with the equipment. Its primary goal is to determine 


savings persistence for the Tier 2 APS.  


 


Targets: 75 respondents with the IR model power strip and 75 respondents with the IR-OS 


model power strip. Phone surveys will be conducted for those who do not have email 


available and as a follow-up to achieve desired response if necessary. 


 


New Questions: Questions M2a, M10, S2a, R4 and R5 were added to this version of the 


survey at the request of the client in order to further investigate certain areas.  


 


Introduction 


E-mail Text: 


Dear [NAME], 


Leede Research Group is conducting a survey on behalf of San Diego Gas & Electric of 


customers who have recently had an advanced power strip installed. We invite you to take a 


brief survey to share your experience. Your participation will give us invaluable feedback on 


the effectiveness of the program and the advanced power strip technology. 


If you have any questions, please contact Leede at info@leede.com. 


Please click here to access the survey. It will take about 10 minutes of your time and in 


appreciation of your participation we’re offering a $20 payment for completed surveys. You'll 


receive a check in the mail 2-3 weeks after the study has been completed. 


Thank you, 


Leede Research Group 


[Screen break]  


Phone Introduction: 


Hello, my name is [INTERVIEWER NAME] with Leede Research Group calling on behalf of San 


Diego Gas & Electric. We are conducting a survey of customers who have recently had an 


advanced power strip installed. This is not a sales call, and responses will be used to inform 


San Diego Gas & Electric about your experience and to understand how advanced power strips 


are used. This interview will only take about 10 minutes of your time and in appreciation of 


your participation we’re offering a $20 payment for completed surveys. You'll receive a check 


in the mail 2-3 weeks after completing the survey. The interview will be recorded for quality 


assurance purposes. 


 


F1.  Are you the person who is most familiar with the installation of the advanced power strip?  


1.      Yes 


2. No 


98. Not Sure [PHONE ONLY; Ask if the person most familiar is available] 


 


[CONTINUE WITH THE APPROPRIATE CONTACT PERSON] 
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PHONE SCREENING QUESTIONS 


I1.  Are you currently talking to me on a regular landline phone or a cell phone? 


1.  (Landline phone) 


2.  (Cell Phone) 


98.  (Don’t know) 


99.  (Refused) 


 


[ASK IF I1 = 2, 98, 99] 


I2.  Are you currently driving a motorized vehicle?  


1.  (Yes) [Schedule call back] 


2.  (No)  


98.  (Don’t know) [Schedule call back] 


99.  (Refused) [Schedule call back] 


 


VERIFICATION 


V1. Do you recall having an advanced power strip installed in your home one to three 


months ago? 


3. Yes 


4. No [TERMINATE] 


98. Not Sure [PHONE ONLY; Loop back to F1] 


 


V2. Is this power strip still plugged in? 


3.      Yes 


4. No 


98.  Not Sure  


 


[ASK IF V2 = 2] 


V3. How long after the power strip was installed did you unplug it? 


4. Less than 2 weeks 


5. 2-4 weeks 


6. More than a month 


99. Not sure 


[ASK IF V2 = 2] 


V4. What are the main reasons you decided to stop using the device? [OPEN END] 


 


Modifications 


[ASK SECTION IF V2=1, else skip to next section] 
 
These next questions are about how you have been using the power strip and any 


modifications you have needed to make. 


 


 


 







  


              80 


PG&E’s Emerging Technologies Program                                                          ET13PGE1441 


M1. Have you made any changes to how your AV devices are plugged into the power strip 


since it was installed? 


3.      Yes 


4. No 


98.     Not Sure 


 


[ASK IF M1 = 1] 


M2. Which plugs did you move? (check all that apply) [MULTIPLE RESPONSE] 


11. TV 


12. DVR 


13. Set top box 


14. Cable console 


15. Blu-ray or DVD Player 


16. Game console 


17. Speakers 


18. Amplifier 


19. Receiver 


20. Other. [Specify____________________________] 


[ASK IF M2=1] 


M2a. Did you move the television to the wall or an “Always On” outlet? 


3.      Yes 


4. No 


99. Not Sure 


 


[ASK IF M1 = 1] 


M3. Why did you move the plugs? [OPEN END] 


 


M4. Have you added any new equipment to the power strip? 


1.      Yes 


2. No 


98.      Not Sure 


 


[ASK IF M4 = 1] 


M5. Which equipment did you add to the power strip? 


11. TV 


12. DVR 


13. Set top box 


14. Cable console 


15. Blu-ray or DVD Player 


16. Game console 


17. Speakers 


18. Amplifier 


19. Receiver 


20. Other. [Specify____________________________] 


M6. Have you made any other changes to the power strip since it was installed? (for 


example, changing location) 


3.      Yes 


4. No 


98.     Not Sure 
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[ASK IF M6=1] 


M7. What changes did you make? [OPEN END] 


 


M8. Think back to before you received the advanced power strip. Did you turn off the power 


strip that your AV equipment used to be plugged into at night or when away from home 


for periods of time? 


3.      Yes 


4. No 


98.     Not Sure 


 


 


M9. Does your television have built-in power saving features? 


3.      Yes 


4. No 


98.     Not Sure 


 


[ASK IF M9=1] 


M10. Did you use the power saving feature on your television prior to receiving the advanced 


power strip? 


 


FEATURES AND FUNCTIONALITY 


S1. On a scale of 1 to 7, where 1 is not at all satisfied and 7 is very satisfied: How satisfied 


are you with the advanced power strip? 


Not at all 


satisfied 
    


Very 


satisfied 
  


1 2 3 4 5 6 7    


 


[ASK IF S1>3] 


S2. What do you like most about the device? [Open End] 


[ASK IF S1>3] 


S2a. On a scale of 1 to 7, where 1 is not at all important and 7 is very important, How 


important are each of the following in your satisfaction with the advanced power strip? 


 1. Surge protection 


 2. Protecting my electronic equipment 


 3. Safety 


 4. Power is turned off when devices are not in use 


 5. Saving energy 


 6. Saving money 


 7. Easy to use 


S3. Are there any features or functionality that you dislike?  


3.      Yes 


4. No 


98.     Not Sure 


 


[ASK IF S3=1] 


S4. What functionality or features do you dislike? [OPEN END] 
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U1.  Are you aware that the power strip shuts down your devices after a period of time? 


3. Yes 


4. No 


99. Not Sure 


 


U2.   Has the power strip ever turned off your TV while you or someone else was watching 


TV or playing video games? 


3. Yes 


4. No 


99. Not Sure 


 


[ASK IF U2 = 1] 


U2a.  How many times has the power strip turned off your TV or game console while you 


or someone else was watching TV or playing video games? 


5. Once 


6. 2-3 times 


7. 4-5 times 


8. 6 or more times 


99. Not Sure 


 


[ASK IF U2 = 1] 


U3. What did you (or the person present) do after the power strip turned the TV or game 


console off? [OPEN END] 


 


U4. Were you aware you could adjust the shutdown time settings? 


3. Yes 


4. No 


99. Not Sure 


 


[ASK IF U4 = 1] 


U5.  Have you made adjustments to the shutdown time setting? 


3. Yes 


4. No 


99. Not Sure 


 


[ASK IF U5 = 1] 


U6.  What did you adjust the shutdown time to? [READ RESPONSE CATEGORIES] 


5. 1-2 hours 


6. 3-4 hours 


7. 5-7 hours 


8. 8 hours 


99.      Not Sure 


 


U7.  Besides shutting down the TV or game console, has any other aspect of the power 


strip interfered with watching TV, playing video games, or other audiovisual activities 


in any other way?  


3. Yes 


4. No 


99. Not Sure 
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[ASK IF U7 = 1] 


U5a.  Besides shutting down the TV, how did the power strip interfere with watching TV, 


playing video games, or other audiovisual activities? [OPEN END] 


 


[ASK IF U7 = 1] 


U6a.  What did you do as a result of this interference? [OPEN END] 


 


U7a.  On a scale of 1 to 7, where 1 is not at all and 7 is very well: How well would you say 


you understand how to use the power strip? 


Not at all     Very well   


1 2 3 4 5 6 7    


 


U8.  On a scale of 1 to 7, where 1 is not at all confident and 7 is very confident: How 


confident are you that you could set up the power strip with another audiovisual 


system (for example, in another room or at a friend’s house)? 


Not at all     
Very 


confident 
  


1 2 3 4 5 6 7    


 


Customer Service 


C1.  Did the installer who came to your home show you how the power strip works? 


3. Yes 


4. No 


99. Not Sure 


 


C2.  Have you shown anyone else in your house how to use the power strip? 


3. Yes 


4. No 


98. Not Applicable (no other household members) 


 


C3.  On a scale of 1 to 7, where 1 is not at all satisfied and 7 is very satisfied, how 


satisfied are you with the installation visit to your home? 


Not at all 


satisfied 
    


Very 


satisfied 
  


1 2 3 4 5 6 7    


 


RECOMMENDATIONS AND REPURCHASE 


R1.  Have you recommended the advanced power strip to friends or family? 


1.     Yes 


2.     No 


98.   Not Sure 
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[ASK IF R1 = 2, 98] 


R2.  On a scale of 1 to 7, where 1 is not at all likely and 7 is very likely, please indicate 


how likely you are to recommend this product to your friends and family? 


 


Not at all likely     Very likely   


1 2 3 4 5 6 7    


R3.  Would you purchase another advanced power strip device for use elsewhere in your 


home? 


1.     Yes 


2.     No 


98.   Not Sure 


 


[ASK IF R3 = 2, 98] 


R4.  Why wouldn’t you purchase another advanced power strip for your home? [OPEN 


END] 


[ASK IF R3 = 1] 


R5. Where in your home would you use the additional advanced power strip? 


 1. Bedroom 


2. Children’s room  


 3. Secondary media room (Den, recreation room) 


 4. Other [SPECIFY_____________] 


 98. Not Sure 


 


 


 


 
Household Demographics  


 


D1.  How many TVs are there in your home? 


 


9. 1 


10. 2 


11. 3 


12. 4 


13. 5 


14. 6 


15. 7 


16. 8 or more 


 


D2.  Do you have cable or satellite television? 


3. Yes 


4. No 
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D3.  Including yourself, how many people live in your household full time? 


1.   1 


2.   2 


3.   3 


4.   4 


5.   5 


6.   6 


7.   7 


8.   8 


9.   9 


10.   10 or more 


98. Prefer not to say 


 


D4.  How many children under the age of 17 live in your household? 


1.   0 


2.   1 


3.   2 


4.   3 


5.   4 


6. 5 or more 


 98.     Prefer not to say  


 


D6.  Does any household member work from home? 


4. Yes, full-time 


5. Yes, part-time/occasionally 


6. No 


98. Prefer not to say  


 


[ASK IF D6=1,2] 


D7.  Do you have a home office? 


1.     Yes 


2.     No 


98.   Not Sure 


 


D7a.  Is any member of your household retired? 


1.     Yes 


2.     No 


98.   Prefer not to say 


 


D8.  Which of the following best describes your educational background?  
7. Less than high school 
8. High school or GED  


9. Some college   
10. Technical College (2 year degree)   
11. 4 Year college  


12. Graduate degree   
98.  Prefer not to say 
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D9. What is your age?  


1.  24 years or younger 


2.  25 to 44 years 


3.  45 to 64 years 


4.  65 years or over 


98.  Prefer not to say 


 


 


D10.  Which of the following categories best represents your approximate annual 


household income from all sources in 2014, before taxes?  
6. < $40,000  


7. Between $40,000 and $60,000  


8. Between $60,000 and $80,000  


9. Between $80,000 and $120,000  


10. Over $120,000  


98.  Prefer not to say 


 


Thank You and Closing 


The survey has been completed. Thank you for your feedback. Have a great day! 
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APPENDIX 4-B: WEIGHTED HOUSEHOLD CHARACTERISTICS 


TABLE 5. NUMBER OF TELEVISIONS IN THE HOME 


  Overall  IR model IR-OS model 


  Frequency Percent Frequency Percent Frequency Percent 


1 33 18% 20 16% 13 23% 


2 46 25% 36 29% 9 16% 


3 47 25% 30 24% 17 30% 


4 39 21% 26 21% 13 22% 


5 16 9% 11 9% 5 9% 


6 3 2% 3 2% 0 0% 


TABLE 6. NUMBER OF HOMES WITH CABLE OR SATELLITE TELEVISION 


  Overall  IR model IR-OS model 


  Frequency Percent Frequency Percent Frequency Percent 


Yes 153 84% 104 82% 49 88% 


No 30 16% 23 18% 7 12% 


TABLE 7. NUMBER OF PEOPLE IN THE HOUSEHOLD 


  Overall  IR model IR-OS model 


  Frequency Percent Frequency Percent Frequency Percent 


1 18 10% 12 10% 6 10% 


2 63 35% 46 36% 17 31% 


3 27 15% 20 16% 7 13% 


4 35 19% 24 19% 11 20% 


5 27 15% 17 13% 10 18% 


6 9 5% 5 4% 4 8% 


7 2 1% 2 2% 0 0% 


Prefer not to 


say 1 0% 1 1% 0 0% 
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TABLE 8. NUMBER OF CHILDREN UNDER 17 IN THE HOUSEHOLD 


  Overall  IR model IR-OS model 


  Frequency Percent Frequency Percent Frequency Percent 


0 102 56% 78 61% 24 43% 


1 24 13% 14 11% 9 17% 


2 37 20% 21 16% 16 28% 


3 14 8% 10 8% 4 8% 


4 3 2% 1 1% 3 5% 


Prefer not to 


say 4 2% 4 3% 0 0% 


 


TABLE 9. DOES ANYONE WORK FROM HOME? 


  Overall  IR model IR-OS model 


  Frequency Percent Frequency Percent Frequency Percent 


Yes, full-time 35 19% 24 19% 11 19% 


Yes, part-


time/occasionally 38 21% 30 24% 8 15% 


No 102 56% 66 52% 36 64% 


Prefer not to say 7 4% 6 5% 1 2% 


 


TABLE10. NUMBER OF HOMES WITH A HOME OFFICE 


  Overall  IR model IR-OS model 


  Frequency Percent Frequency Percent Frequency Percent 


Yes 51 70% 39 71% 13 65% 


No 22 30% 16 29% 7 35% 


 


TABLE 11. IS A MEMBER OF THE HOUSEHOLD RETIRED? 


  Overall  IR model IR-OS model 


  Frequency Percent Frequency Percent Frequency Percent 


Yes 52 28% 39 30% 13 23% 


No 131 72% 88 70% 43 77% 
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TABLE 12. EDUCATION LEVEL 


  Overall  IR model IR-OS model 


  Frequency Percent Frequency Percent Frequency Percent 


High school or 


GED 17 9% 11 9% 6 11% 


Some college 46 25% 26 21% 19 34% 


Technical College 11 6% 7 6% 4 7% 


4 Year college 56 31% 39 31% 17 30% 


Graduate degree 48 26% 39 30% 9 16% 


Prefer not to say 5 3% 4 3% 1 2% 


 


TABLE 13. AGE OF SURVEY RESPONDENTS 


  Overall  IR model IR-OS model 


  Frequency Percent Frequency Percent Frequency Percent 


Under 18 1 0% 0 0% 1 2% 


18 to 24 4 2% 3 2% 1 2% 


25 to 44 72 40% 46 36% 26 47% 


45 to 64 69 38% 49 39% 20 36% 


65 and over 32 17% 25 20% 7 12% 


Prefer not to say 5 3% 4 3% 2 3% 


 


TABLE 14. HOUSEHOLD INCOME 


  Overall  IR model IR-OS model 


  Frequency Percent Frequency Percent Frequency Percent 


< 40,000 20 11% 13 10% 7 12% 


Between 40 and 


60,000 37 20% 22 17% 15 27% 


Between 60 and 


80,000 24 13% 14 11% 10 18% 


Between 80 and 


120,000 38 21% 29 22% 9 16% 


Over 120,000 27 15% 22 17% 5 9% 


Prefer not to say 37 20% 27 21% 10 18% 
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APPENDIX 4-C: IR MODEL FINDINGS 


This section of the report presents the key study findings for the IR model Tier 2 APS and 


consists of four subsections: (1) Persistence; (2) Satisfaction; (3) Features and Functionality; 


(4) Usage Habits. 


C.1 Persistence 


Persistence Rate 


At the time of the survey, 83% of the IR model Tier 2 APS devices were still installed. Of 


those that were removed, the largest number, 11 (53%), were removed after more than a 


month after installation. The most frequently cited reason for removing the Tier 2 APS among 


IR model respondents was the incidence of television shutdowns. 


FIGURE 19. IR MODEL PERSISTENCE RATE 


 


Device Shutdowns 


The IR model Tier 2 APS appears to shut down while respondents are watching TV frequently. 


As shown in Figure 20, nearly all (99%) respondents were aware that the IR model Tier 2 APS 


shuts down after a period time and most, 75%, have experienced this while viewing television. 


Furthermore, 90% of those who have experienced a shutdown have had more than one, with 


41% experiencing 6 or more shutdowns. Eighty-eight percent of the respondents that 


experienced shutdowns simply turned the TV back on, although 20% of those noted that they 


became angry or frustrated while doing so. Further investigation revealed that shutdowns are 
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not occurring at higher rates for a particular customer group. There was no difference in the 


incidence of shutdowns by the age, number of kids at home or retiree status of the 


respondents. 


FIGURE 20. IR MODEL SHUTDOWNS 


 
 


Most respondents (84%) are aware that they can adjust the shutdown time settings on the 


Tier 2 APS and almost half (44%) who were aware they could adjust the settings did. 


Adjustments to 3-4 hours (44%) and 8 hours (24%) were most common. 


Twelve respondents indicated that the Tier 2 APS interfered with their audiovisual activities 


in some manner other than shutting down. They cited a variety of different problems, but 


problems recording (2) was the only one mentioned by more than one respondent. Four of 


the respondents removed the Tier 2 APS as a result of these issues. 


C.2 Satisfaction 


Customers were asked to rate their satisfaction with the Tier 2 APS itself as well as the 


installation visit on a seven-point scale where one was not at all satisfied and seven was very 


satisfied. The mean satisfaction rating for the Tier 2 APS was 5.1 and the mean satisfaction 


rating for the installation visit was 6.5. As illustrated in Figure 21, 68% of respondents 


indicated they were satisfied (rated a five through seven) with the Tier 2 APS and 92% were 


satisfied with the installation visit, with 93% of the respondents recalling that the installer 


showed them how to use the Tier 2 APS. While only one respondent was not satisfied with 


the installation visit, 21% of respondents indicated they were not satisfied (rated a one 


through three) with the IR model Tier 2 APS. 
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FIGURE 21. SATISFACTION WITH THE IR MODEL TIER 2 ADVANCED POWER STRIP AND INSTALLATION VISIT (N=127) 


 


Customers were also asked if they have, or would, recommend the Tier 2 APS to friends or 


family in order to further assess their satisfaction with the product. Thirty-eight percent of 


the respondents have already recommended the IR model Tier 2 APS. Of those that haven’t 


already recommended the product, 45% stated they are likely (rated a five through seven on 


a seven-point scale, with seven being very likely) to recommend the product to friends or 


family. Figure 22 provides more details on the likeliness of respondents to recommend the 


Tier 2 APS. 


FIGURE 22. RECOMMENDATION OF THE IR MODEL TIER 2 ADVANCED POWER STRIP 


 


When asked if they would purchase another Tier 2 APS for use elsewhere in their home, the 


largest percentage of respondents, 38%, said they would not purchase another Tier 2 APS to 


use elsewhere (Figure 23).  


68%


92%


11%


7%
21%


1%


Tier 2 APS Installation Visit


Satisfied (5-7) Neutral (4) Not Satisfied (1-3)
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FIGURE 23. WOULD YOU PURCHASE ANOTHER POWER STRIP FOR ELSEWHERE IN YOUR HOME? (N=127) 


 


C.3 Features and Functionality 


Product Likes and Dislikes  


Customers that rated their overall satisfaction with the Tier 2 APS a four or higher on a seven-


point scale, with seven being very satisfied, were asked what functionality or features they 


like best about the device (Figure 24). The fact that the Tier 2 APS turns off the power to 


devices was mentioned by 39% of the respondents followed by 32% who specifically stated 


that they liked saving energy and 13% who specifically stated that they liked saving money. 


Because multiple responses were permitted there is some overlap with respondents 


mentioning more than one of the top reasons. It is also interesting to note that some 


respondents saw more unexpected benefits such as using the Tier 2 APS to turn the TV off 


when you fall asleep or as a timer for kids’ television viewing. 


FIGURE 24. MOST FREQUENTLY MENTIONED FEATURES RESPONDENTS LIKE ABOUT THE IR MODEL TIER 2 ADVANCED POWER 


STRIP (N=96, MULTIPLE RESPONSES PERMITTED) 


 


All respondents, including those that removed the Tier 2 APS, were asked if there were any 


features or functionality that they didn’t like (Figure 25). Just under half (48%), stated that 


there were features of the product they disliked. Television shutdowns were by far the biggest 
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drawback with 38% of respondents stating they disliked the shutdowns and another 15% 


specifically stating the shutdowns with extended viewing such as when watching movies, 


recorded TV or sporting events. This was followed by difficulties (dislike of having to use the 


volume button to turn on TV) or slowness when turning on the television. 


FIGURE 25. MOST FREQUENTLY MENTIONED FEATURES RESPONDENTS DISLIKE ABOUT THE IR MODEL TIER 2 ADVANCED 


POWER STRIP (N=61, MULTIPLE RESPONSES PERMITTED) 


 


Product Knowledge 


Respondents are fairly confident in their understanding of the Tier 2 APS and to a lesser 


extent, their ability to set up the Tier 2 APS elsewhere. Eighty-one percent of respondents 


say they understand how to use the Tier 2 APS well (rated a five through seven on a seven-


point scale, with seven being very well and one being not at all) and only seven percent say 


they do not understand how to use it (rated a one through three). In comparison, 71 percent 


of respondents are confident (rated a five through seven on a seven-point scale, with seven 


being very confident and one being not at all confident)  they could set up the Tier 2 APS with 


another AV system and 17% are not confident (rated a one through three) they could set up 


the Tier 2 APS with another AV system. As further evidence of the respondents’ understanding 


of the Tier 2 APS, 65% have shown others in their household how to use the devices. 


C.4 Usage Habits 


Modifications 


Few respondents who still have the Tier 2 APS installed have made any changes to it since 


installation. About 20% have changed how devices are plugged into the Tier 2 APS, 13% have 


added additional equipment and 6% have made other changes. 


When respondents did make changes to how the devices were plugged into the Tier 2 APS, 


they most frequently changed the TV or Blue-ray or DVD, each mentioned by nine respondents 


(42%), or the DVR which was mentioned by eight respondents (37%). The most frequently 


cited reason for these changes was because of interference with device operations. 
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Game consoles were the most frequently added equipment and moving the Tier 2 APS to a 


new home or location was the most frequently cited other change people made to the Tier 2 


APS. 


Conditions Prior to Tier 2 Advanced Power Strip  


With respect to energy-saving behaviors prior to the installation of the Tier 2 APS, very few 


respondents (6%) turned their old power strip off at night or while away from home for periods 


of time. Additionally, only 39% were aware that their television has built in power saving 


features. Another 33% were not sure if their television has built-in power saving features. 
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APPENDIX 4-D: IR-OS MODEL FINDINGS 


This section of the report presents the key study findings for the IR-OS model Tier 2 APS and 


consists of four subsections: (1) Persistence; (2) Satisfaction; (3) Features and Functionality; 


(4) Usage Habits. 


D.1 Persistence 


Persistence Rate 


As depicted in Figure 26, 87% of the IR-OS model Tier 2 APS devices were still installed at 


the time of the survey. Of the seven devices that were no longer installed, three were removed 


in less than two weeks and three were removed after more than one month. Interference with 


the operation of other equipment, that the device was no longer needed or that it was too 


complicated were each noted by two of the respondents that removed the device. 


FIGURE 26. IR-OS MODEL PERSISTENCE RATE 


 


Device Shutdowns 


Device shutdowns have not been a major complaint of IR-OS model respondents. Almost all 


(97%) respondents are aware the device will shut down after a period of time but only 22% 


have had this happen while watching TV. For those who have experienced TV shutdowns, 


about half (7 respondents) have experienced three or fewer shutdowns. Additional detail 


regarding TV shutdowns is provided below in Figure 27. Most respondents (eight of the 


thirteen) who have experienced shutdowns simply turned the TV back on when this happened 
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and none noted that they were angry while doing so. Shutdowns with the IR-OS model Tier 


2 APS occurred at higher rates in households with children under 17 (29%) than in those 


without children (14%). 


FIGURE 27. IR-OS MODEL TIER 2 ADVANCED POWER STRIP SHUTDOWNS 


 
 


Few IR-OS model respondents (25%) were aware that they can adjust the shutdown time 


settings on the Tier 2 APS and only one person has actually made adjustments to the 


shutdown time.  


Two respondents indicated that the Tier 2 APS interfered with their audiovisual activities in 


some manner other than shutting down. The interference cited included shutting down a 


receiver and the amount of time it takes for the TV to turn on. 


 


D.2 Satisfaction 


Respondents had a high rate of satisfaction with both the IR-OS model Tier 2 APS and the 


installation visit. The Tier 2 APS had a mean satisfaction rating of 5.6 on a seven-point scale 


with seven being very satisfied and the installation visit had a mean rating of 6.2. 


Furthermore, 76% indicated they were satisfied (rated a five through seven) with the Tier 2 


APS and 90% indicated they were satisfied (rated a five through seven) with the installation 


visit. Very few respondents indicated they were not satisfied with the Tier 2 APS or the 


installation visit. Further detail is shown below in Figure 28. 
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FIGURE 28. OVERALL SATISFACTION WITH THE IR-OS MODEL TIER 2 ADVANCED POWER STRIP AND INSTALLATION VISIT 


(N=56) 


 


In order to further assess satisfaction with the Tier 2 APS, respondents were also asked if 


they have, or would, recommend the Tier 2 APS to friends or family. As illustrated in Figure 


29, nearly half (49%), of the respondents have already recommended the Tier 2 APS to 


friends or family. Of those who have not yet recommended, 56% of respondents are likely 


(rated a five through seven on a seven-point scale with seven being very likely) to recommend 


the product. 


FIGURE 29. RECOMMENDATION OF THE IR-OS MODEL TIER 2 ADVANCED POWER STRIP 


 
 


Just over half (51%) of the IR-OS model respondents stated they would purchase another 


Tier 2 APS for use elsewhere in their home (Figure 30). The most common locations 


76%
90%


13%


6%10% 4%


Tier 2 APS Installation Visit


Satisfied (5-7) Neutral (4) Not Satisfied (1-3)







  


              99 


PG&E’s Emerging Technologies Program                                                          ET13PGE1441 


respondents would use another Tier 2 APS are the bedroom (53%) and secondary media room 


(38%). 


FIGURE 30. WOULD YOU PURCHASE ANOTHER TIER 2 ADVANCED POWER STRIP FOR ELSEWHERE IN YOUR HOME? (N=56) 


 
 


In order to gain a better understanding of why respondents would not purchase another Tier 


2 APS for their home, IR-OS model respondents who stated they would not purchase another 


Tier 2 APS were also asked why not. The most frequently cited reason was because another 


Tier 2 APS is not needed (40%), followed by cost (27%). The remaining respondents cited a 


variety of reasons such as uncertainty about the advantages, functionality or energy bill 


savings, devices being too complicated or producing too much light, lack of interest or the 


ability to turn off devices oneself. 


D.3 Features and Functionality 


Product Likes and Dislikes  


Respondents who rated their overall satisfaction with the IR-OS model device higher than a 


three on a seven-point scale were asked what they like most about the device. The most 


frequently cited responses are shown below in Figure 31. As shown, saving energy and having 


power turned off are the features IR-OS model respondents like most. 


FIGURE 31. MOST FREQUENTLY MENTIONED FEATURES RESPONDENTS LIKE ABOUT THE IR-OS MODEL TIER 2 ADVANCED 


POWER STRIP (N=50) 


 


These respondents were also asked to rate the importance of several product features (listed 


in Figure 32) on a seven-point scale, with seven being very important, in their satisfaction 
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with the Tier 2 APS. When the percentage of respondents that rated each factor a six or seven 


is combined, there is very little difference in the rankings with saving energy rated as being 


very important by 93% and saving money rated as being very important by 92% of 


respondents.  


FIGURE 32. IMPORTANCE OF FEATURES IN SATISFACTION WITH THE IR-OS MODEL POWER STRIP (N=50) 


 


All respondents were asked if there are any features or functionality of the Tier 2 APS they 


dislike. Thirty-one percent of the IR-OS model reported that there was something they disliked 


about the product. As shown below in Figure 33, this was most often difficulties turning the 


device or television on which was cited by nine respondents (55%).  


 


FIGURE 33. MOST FREQUENTLY MENTIONED FEATURES RESPONDENTS DISLIKE ABOUT THE IR-OS MODEL TIER 2 ADVANCED 


POWER STRIP (N=16) 


 


Product Knowledge 


Overall, respondents appear to understand the Tier 2 APS fairly well. Even though all but one 


respondent reported that the installer showed them how the Tier 2 APS works, 76 percent of 
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respondents say they understand how to use the IR-OS model Tier 2 APS (rated a five through 


seven on a seven-point scale, with seven being very well and one being not at all). Ten percent 


do not understand (rated a one through three) how to use the Tier 2 APS. Similarly, 73% of 


respondents are confident (rated a five through seven on a seven-point scale, with seven 


being very confident and one being not at all confident)  they could set up the Tier 2 APS with 


another AV system while 13% were not confident (rated a one through three) they could set 


up the Tier 2 APS with another AV system. As further evidence of the respondents’ 


understanding of the Tier 2 APS, 60% have shown others in their household how to use the 


devices. 


D.4 Usage Habits 


Modifications 


Very few respondents who still have the Tier 2 APS installed have made any changes to it 


since installation. About 17% have changed how devices are plugged into the Tier 2 APS, 


17% have added additional equipment and 7% have made other changes. 


When respondents did make changes to how the devices were plugged into the Tier 2 APS, 


they most frequently changed the TV (3 respondents) or Blue-ray or DVD (2 respondents). 


None of the respondents that moved the TV moved it to an “Always on” outlet.  


Game consoles were the most frequently added equipment, mentioned by four respondents, 


and moving the Tier 2 APS to a new home or location was the most frequently cited (3 


respondents) other change people made to the Tier 2 APS. 


Conditions Prior to Tier 2 Advanced Power Strip  


Respondents were also asked about their energy-saving habits related to audiovisual 


equipment prior to the installation of the Tier 2 APS. Nineteen percent of respondents were 


turning off their Tier 2 APS at night or when away from home for extended periods of time. 


Respondents were largely unsure about their television’s built-in power saving features, with 


38% stating they weren’t sure if their TV has built-in power saving features. Thirty-five 


percent of respondents stated their TV does have power saving features, however, only 5 of 


those respondents (30%) used the features. 
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