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I. Introduction

On March 16, 2011, Vermont Energy Investment Corporation (VEIC), operating under contract to
the Public Service Board (“PSB”) as Efficiency Vermont ("EVT"), submitted its "Year 2010
Preliminary Savings Claim" for calendar year 2010 activities. The Department of Public Service
("DPS" or "Department"), is required by the PSB to undertake a review to verify the energy,
coincident peak, and Total Resource Benefit ("TRB") savings claimed by EVT for purposes of
certifying achieved savings toward VEIC’s performance goals. To complete this review, the
Department contracted the services of West Hill Energy and Computing, who conducted the
verification with assistance from Carole Welch, Cx Associates, GDS Associates and Lexicon
Energy Consultants.

The verification process is a paper review intended to identify errors in calculation, assumptions
and methodology made by EVT in their savings claim. For retrofit projects, a determination is also
made as to whether savings are realistic in terms of pre-installation consumption. In a process
modification from years past, project by project preliminary findings were provided to EVT as the
project reports were completed. EVT provided comments on the preliminary reports for
consideration by the Department and its contracted engineers. This process helped facilitate
agreement between the Department and EVT on all of the project adjustments -- EVT has indicated
it accepts all of the adjustments to the 2010 claimed savings recommended by the Department in
this report. In some cases, EVT does not completely agree with the Department’s rationale or
methodology for the adjustment, and requests that the measure characterizations for 2010 be
discussed more thoroughly through the ongoing DPS-EVT Technical Advisory Group (TAG)
process. The Department has also identified several topics to be taken up in TAG process, as
outlined in Section Il. Since the parties are in agreement on the magnitude of the 2010
adjustment, the project by project issues and resolutions are only briefly described in the main
report. Detailed discussion of the individual projects reviewed and the review outcomes are
provided in Appendix A.

The DPS thanks the many staff members at Efficiency Vermont who coordinated the verification
review, in particular Pierre Van Der Merwe, Bill Fischer, and Erik Brown.
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The results of the Department’s verification indicate that EVT's 2010 claimed energy savings
claims are overstated by about 4.3%, or 4,555 gross annual MWh, and coincident peak savings are
overstated by 4.6%, or 911winter KW and 7.6%, or 1,244 summer KkW. The Department's findings
are the result of numerous adjustments both upward and downward. The overstatement of savings
for the overall portfolio is lower than found in the 2009 program year and reasonably consistent
with the verification results prior to 2009.

In addition to the analysis of gross energy and demand savings, this review also covers net energy
and demand savings, TRB, MMBtu savings from fossil fuels, and water savings. Some of the
Department's recommended energy adjustments have significant impacts on these other indicators.
When EVT's savings are revised for its 2010 annual report, all of the relevant indicators will be re-
calculated.



The above described recommended adjustments to EVT’s savings claims is based on the review of
EVT's entire portfolio, including review of a randomly selected sample of C&lI projects and a
comprehensive review of residential prescriptive measures. The sampling plan for the C&l
projects is consistent with that undertaken for the Forward Capacity Market evaluation earlier this
year, and the verification sample for program year 2010 will also be used for the FCM evaluation.
The sampling process was designed to ensure that the sample was weighted toward the larger
projects that embody greater variability and more complex methods for calculating savings. Since
the projects under review are reasonably representative of EVT’s 2010 activity, the DPS is
applying a proportional adjustment to the Business Sector (C&I) savings that were not included in
the sample. This sampling and adjustment method should reflect what would result from a
comprehensive savings review of all C&I projects, if resources and time permitted that approach.

Since many of the residential initiatives are primarily prescriptive in nature, the Department’s
review of this sector consisted largely of verifying that the agreed-upon assumptions as compiled
in EVT’s Technical Reference Manual (TRM) were correctly applied. This validation process is
easily conducted for the entire data set, obviating the need for random sampling. Custom
residential initiatives are relatively small in magnitude and the Department reviewed the larger
residential projects with higher savings.

The adjustments to gross annual savings and coincident peak reductions for all initiatives are
summarized in Table 1.

Table 1: Adjustments by Program Group

Energy Saved Winter KW Reduction Summer KW Reduction
EVT EVT
Gross Reali- | EVT Gross Reali- Gross
Claimed zation Claimed zation Claimed | Realization
MWh rate kW Rate kW Rate
C&I and Multifamily
Retrofit 24,269 94.5% 3,663 89.9% 3,954 93.0%
NC/MOP 15,355 92.0% 2,182 89.1% 2,752 95.0%
Stipulated Lighting 13,462 98.1% 2,462 100.0% 2,690 92.7%
ILED Lighting 6,552 68.0% 1,047 70.9% 1,744 63.7%
Small Projects Not Sampled 1,696 100.0% 132 100.0% 138 100.0%
C&l Subtotal 61,334 92.0% 9,486 90.4% 11,277 89.0%
Residential
Efficient Products 42,646 100.9% 9,911 100.0% 4,921 100.0%
Residential Retrofit/
Low Income Single Family 1,656 100.0% 338 100.0% 155 100.0%
Residential New Construction 597 100.0% 149 100.0% 111 100.0%
Residential Subtotal 44,899 100.8% 10,399 100.0% 5,187 100.0%
Portfolio Total 106,233 95.7% 19,839 95.4% 16,382 93.2%




The relative precision® for the realization rates associated with the energy savings (annual kwh) for
the Business and Multifamily retrofit initiatives, and the Business and Multifamily New
Construction and Market Opportunity initiatives is 6.4% and 4.3% at the 90% confidence level,
respectively.

The remainder of this report is divided into four sections. Section Il describes the sampling
process and Section 111 covers the detailed project and measure-level issues that provide the basis
for the adjustments shown in Table 1 above. In Section IV, we discuss specific issues with
program year 2010 (PY10) projects and other concerns to be addressed on a prospective basis.

! Relative precision is a indicator of the variability of the estimator, in this case the realization rate, in relationship to the
magnitude of the estimator. It is calculated at the 90% confidence level as 1.645 * standard deviation of the realization
rate/mean realization rate.



Sampling

A. Overview

To review EVT’s claimed savings from custom C&I and Multifamily projects, a random sample of
projects was reviewed. The specifics of the sampling process were established based on the
sampling strategies used in previous years. The sampling process utilized the same approach used
for the SV09 sample. The guidelines for the SV10 sampling process are listed below.

The primary sampling unit is the project. All measures associated with the project were
reviewed.

The primary sampling variable for establishing the size strata is the higher value of the kW
peak reduction, either winter or summer with any stipulated savings subtracted.

Sampling was conducted separately for two broad categories of initiatives, i.e., retrofit and
MOP/new construction. Multifamily projects were included with the C&I projects.

The sample size for each broad category of projects was set at a level designed to exceed
the minimum required to estimate savings at the 80/10 confidence/precision level, based on
an error ratio of 0.60.

Projects with stipulated lighting measures only were excluded from the sample, except for
those stipulated lighting measures and projects that fell into the "very large™ stratum.
Projects that included both stipulated and non stipulated measures were included when the
non-stipulated savings were greater than 0.80 kW.

The samples were checked to see if the lighting savings are roughly proportional to the
initiatives as a whole.

Stratification by project size was conducted, resulting in a total of five size strata for each
of the two broad categories of projects.

A census of the largest projects in the each broad category was reviewed.

Weighting was done on the basis of the number of projects.

The cut offs for the strata and sample sizes within each stratum were determined according
to the methodology presented in the California Evaluation Framework.

As was done for the SV08 and S\VV09 sample, projects with maximum kW reduction less
than 0.80 kW were removed from the sampling frame.

The SV10 sample will also be used for PY10 FCM verification. It is possible some additional
projects may be selected for the FCM evaluation. In the process of selecting the SVV10 sample, all
non-stipulated projects were assigned a random number and additional projects will be selected in
the designated order, if necessary.



B. Summary of Projects

The first step in the sampling process was to determine the non-stipulated savings for retrofit and
MOP/NC projects. > Projects with only stipulated savings were excluded from the sample. In
addition, projects with less than 0.8 kW of savings account for a relatively small proportion of the
savings and were not included in the sample. Including these projects would increase evaluation
costs substantially without a commensurate improvement in the accuracy of the findings. Table 2
shows the number of projects in each of these three components and the total savings.

Table 2: Summary of Projects

Category Number of Projects MWh Savings Higher KW Reduction
Retrofit 704 27,267 5,688
MOP/NC 501 15,376 3,332
Small & Stipulated Lighting® 2,407 14,215 218
Totals 3,612 61,309 9,238

The savings size cut offs for each stratum were calculated according to the methodology presented
in the California Framework (Framework).* The Framework recommends applying an error ratio
between .40 to .60 range for programs similar to EVT's. Experience from previous years
verification reports suggest the actual error ratio is likely to be substantially lower than this
recommendation. For SV10 sampling, an error ratio of 0.60 was used to allow some leeway for
year-to-year variations in the verification results.

Using the Framework methodology, the number of projects selected from each stratum should be
equal, with some exceptions. Examples of exceptions include fewer projects in a specific stratum
than the selected sample size for each group or sampling a census in a single stratum. Once the
strata and the sample sizes were defined, the specific projects were selected randomly. No
adjustments were made to the methodology laid out in the California Framework. The initial
sample included 49 retrofit and 48 MOP/NC projects.

2 Savings for some measures were calculated using coincidence factors based upon a study of regional and local

evaluation studies conducted by RLW Analytics. These measures were considered to be stipulated.

® Includes both small and stipulated savings. Stipulated savings were reviewed to ensure measures savings adhered to

agreed values.

* TecMarket Works, et. al. The California Evaluation Framework. Project Number: K2033910. Prepared for the
California Public Utilities Commission and the Project Advisory Group. June, 2004. Pages 327 to 339 and 361 to
384.




C. Sampling Results

An overview of the sample is shown below in Table 3. The sample custom projects account for
about 35% of total energy savings and the maximum kKW reduction.

Table 3: Overview of the Sample

Total Max Sample Sample Max
T | T | kw | SToelot | |

Reduction Savings Reduction
Retrofit 704 27,267 5,688 49 9,651 2,058
MOP/NC 501 15,376 3,332 48 5,685 1,203
Small & Stipulated 2,407 14,215 218 0 0 0
Lighting
Totals 3,612 56,858 9,238 97 15,336 3,261

The distribution of sampled projects in terms of the size of the projects is presented below in Table
4. This analysis shows that projects vary in size from small increases in KW to a 350 kW
reduction. The strata reflect a reasonable grouping of projects by size.

Table 4: Distribution of Sample by Project Size®

Size # of ) Min ~Max Mean (Higher Initial
Program Group Stratum Projects (ngher_KW (ngher_KW KW Sample
Reduction) Reduction) Reduction) Size
Retrofit 0 1332 0 31.045 1.892 0
Retrofit 1 401 0.801 3.655 1.86 7
Retrofit 2 160 37 8.6 5.793 8
Retrofit 3 80 8.619 21.674 13.757 7
Retrofit 4 44 21.927 42.78 28.509 8
Retrofit 5 2017 44,312 208.112 87.399 19
Subtotal Retrofit 4034 0 208.112 2.867 49
MOP/NC 0 1075 -3.451 46.921 1.011 0
MOP/NC 1 260 0.806 3.281 1.789 7
MOP/NC 2 118 3.301 7.224 4.75 8
MOP/NC 3 65 7.24 13.639 9.8 7
MOP/NC 4 40 13.68 26.02 18.017 8
MOP/NC 5 18 26.41 133.776 52.7 18
Subtotal MOP/NC 1576 -3.451 133.776 2.157 48

® Stratum 0 for both Retrofit and MOP/NC includes both small projects and projects that were entirely stipulated
lighting.



Table 5 compares the mean and median project KW reduction for the sample and the population.
This analysis does not reveal any substantial discrepancies between the population and the sample.

Table 5: Comparison of Sample and Population

Sample Population Sample Population
Size Mean Mean Mean Mean

Program Group | stratum KWh kWh Max KW Max KW
Retrofit 1 7,259 8,170 2.083 1.860
Retrofit 2 84,633 26,555 6.236 5.793
Retrofit 3 59,043 74,424 13.136 13.757
Retrofit 4 116,768 130,618 30.177 28.509
Retrofit 5 398,704 423,219 87.399 87.399
MOP/NC 1 6,689 7,379 1.590 1.789
MOP/NC 2 94,620 24,383 4.868 4,750
MOP/NC 3 30,267 42,997 8.550 9.800
MOP/NC 4 63,877 77,417 18.120 18.017
MOP/NC 5 230,992 260,485 52.700 52.700

The next table shows the distribution of savings by end use for the three groups. The top stratum
for both groups was removed from this analysis, since all of these projects were reviewed. Thus,
the percentage of savings in Table 6 reflects only the lower tiers (strata 1 through 4 for both broad
program categories).

Table 6: Comparison of Sample and Population by End Use

Retrofit MOP/NC
Sample Population Sample Population
% of kW Peak % of kW Peak % of kW Peak % of kW Peak
Reduction Reduction Reduction Reduction
HVAC 9.6% 4.4% 23.0% 19.0%
Lighting 71.0% 69.7% 31.0% 36.7%
Other End Uses 19.4% 25.9% 46.1% 44.2%

The sample was also checked to verify that it represented the variety of market tracks offered by
EVT. The sample includes projects in fourteen of the tracks in the BEF, BNC and multifamily
market initiatives.



D. Post Hoc Stratification for ILED Projects

The ILED initiative was implemented by EVT to promote the use of innovative LED technology in
commercial establishments. It was operated as a turnkey operation, with the participating installers
locating the potential applications and installing the measures. Just prior to the start of the 2010
verification process, EVT identified an issue with the delivery of the ILED initiative and conducted
a study of installation rates for these products - this Quality Control report was provided to the
DPS near the end of the verification process and is included as Appendix B to this report. The
DPS reviewed EVT's study and concluded that the methods applied were sufficient to provide a
more accurate picture of the implementation of this initiative than would be provided by a paper
review even though the study only quantified in service rates. EVT's study provided an estimate of
the number of products installed as compared to the number of products claimed. The DPS has
accepted the findings of this study and applied the in-service rate of 71% to the energy and peak
demand reduction for all ILED projects. As the sample was selected before the Department
became aware of EVT's study, there were a number of ILED projects included in the custom C&l
sample. Under these circumstances, post hoc stratification was conducted and the ILED projects
were moved into a separate sampling group. The results of this re-stratification are presented in the
table below.

Table 7: Case Weights by Stratum

Program Group Size Stratum -I;,O:gjle#ctzf # Ofgarrcr?Sﬁe il E)\(/ssigﬂ?n
Retrofit 1 302 4 75.500
Retrofit 2 132 8 20.000
Retrofit 3 72 6 11.429
Retrofit 4 41 8 5.500
Retrofit 5 18 18 1.000
MOP/NC 1 257 7 36.714
MOP/NC 2 118 8 14.750
MOP/NC 3 65 7 9.286
MOP/NC 4 40 8 5.000
MOP/NC 5 18 18 1.000
ILED None 563 5 N/A
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I11. Project and Measure-Specific Adjustments

A. Commercial & Industrial Business Sector Projects

The random sample consisted of 92 Commercial and Industrial (C&I) and multifamily projects
covering the range of EVT initiatives in those sectors. The Department's adjustments are based on
fifty-four of the selected C&I and multifamily projects, i.e., issues were found with the savings
claimed in over half of the selected projects. Many adjustments were relatively small in
magnitude. Overall, the number of projects with substantial issues was similar to 2009 and lower
than found in previous verifications. As has been the case in previous years, there were more
substantive issues associated with the estimation of the peak demand savings than with annual
energy estimates.

# of Projects with
Total # of # of Projects in Project-Specific # Projects with kWh
Projects® Sample Adjustments Adjustments >+5%
NC/MOP 498 44 26 12
Retrofit 565 48 28 11
Totals 708 92 54 23

Table 8: Summary of Adjusted Projects

In the SVV09 verification process, revisions were made to the assumptions used to calculate the
cooling bonus, i.e., additional cooling savings due to the reduction in waste heat from lighting
measures in C&I applications. These updates were added to the TRM and implemented for
prescriptive measures. However, savings for many PY2010 custom projects were calculated using
the earlier values of 1.34 for demand savings and 1.12 for energy savings. These factors were
updated to 1.175 for demand savings and 1.062 for energy savings (for retrofit projects). Further
adjustments will need to be made for 2011 to update the coincidence factor for commercial air
conditioning based on a recent study of HVAC load profiles conducted by the Northeast Energy
Efficiency Partnership (NEEP).

® There were 767 projects with the maximum coincident peak reduction less than 0.8 kW. These projects were
considered to be too small to evaluate and were not included in the sample or in this table. An additional 1,223 projects
had at least one stipulated lighting measure; some of these projects may also have non-stipulated measures and be
included in the table above. The stipulated lighting projects were also omitted from this table since the subgroup of
lighting projects was not sampled for the 2010 verification.
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Tables 9 and 10 provide a brief summary of the projects in the sample where the savings were
adjusted and either the energy or the summer peak savings were revised by 5% or more.

Realization rates by project as well as the project stratum and reason for adjustment are provided in

Table 9 for C&lI retrofit projects. Table 10 provides the same information for C&l New
Construction and Market Opportunity projects in the sample. A detailed project report for each
project is in Appendix A.

Table 9: Realization Rates for C&I Retrofit Projects

Project . . RR RR .
D Title Size RR kwh KWWin | kwsum Reason for Adjustment
387151 Bartor! Academy & Graded School 2 0.952 0.746 0.877 C(_)ollng_ bopus revisions and
- newlight misapplication
386393 Ben & Jerry's - Saint Albans - 5 1242 1.302 1.299 DPS useq pre-ms}all metering
Freezer Doors to establish baseline
Burlington International Airport - Double counting of savings,
362422 Chiller & DDC Upgrade 5 0.695 0.000 0.700 incorrect inputs
383199 Sgo'ﬁﬁg“hcare - Data Center 3 0451 | 0460 | 0441 | Baseline assumes no cycling
Lake Champlain Chocolate - .
386091 Distribution Center - newL IGHT 4 0.868 0.981 0.862 Incorrect baseline
387626 Magnan, Mark - Magnan Bros 1 1.067 0.841 1122 Use of regldentlal rath_er than
Dairy - Clothes Washer commercial load profile
3gg7gg | Neville Companies - 30 Kimball - 1 0961 | 1000 | 0877 | Coolingbonus revision
common area - Lighting Plus
Precision Contract Manufacturing - Assumptions inconsistent with
385032 PCM - Lighting Retrofit Contr 4 0.904 1.000 1.000 documentation
Rutland High School / Stafford Assumptions inconsistent with
389641 Tech - Lighting Plus - Phase 2 3 0.948 969 0.903 documentation
388125 | Ryegate Associates - Newlight 4 0511 | 0498 | 0542 dAss“mp“O”.s inconsistent with
ocumentation
375023 Sugarbush - Snowgun 5 0.705 0.639 N/A Assumptions inconsistent with
Replacement documentation
Assumptions inconsistent with
38374 | Yvermont Butter & Cheese - 5 0986 | 0953 | 0705 | documentation; errorsin
Refrigeration ;
calculations
230080 | Via Cheese - Wastewater Lagoon 5 1.743 0.871 0.871 Interpretation of metered data

was incorrect
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Table 10: Realization Rates for C&I New Construction and MOP Projects

Project . . RR RR RR .
D Title Size KWh KWWin | kwsum Reason for Adjustment
Austine School For The Deaf - Insufficient documentation of
381551 Brattleboro - Lighting, HVAC 5 1.136 1.106 0.384 equipment and assumptions
337278 | CCV - Winooski - New 5 0981 | 0826 | 0897 | Coolingbonus revisions
Construction
378745 | Hartford, Town Of - Quechee - 3 0.915 0.917 0.841 | Rounding and cooling bonus
WWTF
Husky Injection Molding Systems Interactive effects not accounted
362361 | _ Cooling Water Upgrade - Ph. 3 5 1016 1.065 1.140 for; methods required revision
384514 Husky Injectl_o_n Molding Systems 3 1.000 0.122 0.122 Insuﬁ|C|_ent support for
- Process Efficiency 2 assumptions
351973 | Jasper Hill Farm - Humidification | 4 0351 | 0351 | 0353 | 'nsufficientdocumentation of
equipment and assumptions
379381 | Jay Peak - Snow Guns 5 0.256 0.302 N/A Snow production overstated
Jay Peak Ice Rink - New Insufficient documentation;
373146 Construction 5 0.367 0.936 0.787 baseline assumptions erroneous
Jay Peak Resort - Snowmaking Snow production overstated,;
390315 2010 5 0.577 0.692 NIA assumptions were revised
Norwich Inn - Addition - New .
341473 Construction 5 1.192 1.594 1.039 | Baseline not documented
394285 Pyle, _Mlke -M & J Dairy - Rx 3 0713 0.607 2301 Insufflc[ent documentation of
Lighting 1 assumptions
386602 Tom_llnsoq s Store - Rx 2 0.726 0.782 0.478 Interactive effects not accounted
Refrigeration 3 for
376173 | Velan Valve - Compressed Air 5 1000 | 1248 | 1133 | PeakkW updated based on
metered data
379778 ;’hsa'gfl' Server Virtualization - 2 0500 | 0500 | 0500 | Baseline isstandard practice
376220 VSB - Castleton State College - 2 0.849 1.000 0.878 Interactive effects not accounted

Leavenworth - New Construction

for
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B. Residential Initiatives

The DPS concentrated its review on the major components of EVT's portfolio. The Efficient
Products Program accounts for 95% of EVT's claimed energy savings in the residential sector, with
all of the remaining initiatives (Low Income Single Family, Home Performance, and the Vermont
Energy Star Homes) accounting for the remaining 5% (and about 2% of the total portfolio
savings). Thus, the Department's review was focused on the Efficient Product Program.

1. Efficient Products Program

While the Department does not recommend any adjustments to the Efficient Products Program at
this time, this review identified the need to adjust the residential air conditioning measures in the
TRM. EVT based the annual hours of use and the summer peak coincidence factor on the study
conducted by RLW for NEEP in 2008.” However, EVT appears to have selected incorrect values
from the report.

EVT's summer peak coincidence factor of 0.276 reflects the ISO-NE "Seasonal Peak performance
hours" (the hours corresponding to ISO-NE system peaks) rather than the "On-Peak performance
hours™ (1:00 to 5:00 PM, June through August). EVT's summer peak demand savings are defined
as the savings during the ISO-NE On-Peak performance hours. In addition, the value selected by
EVT is based on 2007 weather data rather than the longer-term TMY2 weather data. It is common
practice to use weather normalized savings whenever it is reasonable to do so.® The correct
summer peak coincidence factor is 0.119. In addition, the annual hours of use should also be
changed from 166 to 141 to reflect TMY2 weather data. °

Since these measures account for only 0.07% of the energy savings and 0.7% of the summer peak
savings for the Efficient Products Program, the Department has not made an adjustment at this
time. This issue will be referred to TAG to ensure that the TRM is corrected.

72007 ROOM AC Savings Analysis.xls, RLW Final Report, Coincidence Factor Study, Residential Room Air
Conditioners, June 2008

& The Department consistently uses TMY2 or TMY3 weather data in its analysis to ensure that savings are based on
longer-term weather patterns rather than possible anomalies within a specific metering period.

® RLW, 2008. Table i-2, Burlington, TMY2 Weather, On-Peak CF and FLEH (full load hours

14



IV. Issues to be Addressed Prospectively
1. Documentation

The Department found the documentation for numerous projects to be inadequate. All projects
need to have adequate documentation to verify that measures were actually installed and to
determine whether the savings are reasonable. Project-level documentation should include, at a
minimum, copies of contractor invoices, receipts and/or inspection forms, detailed specifications of
the baseline and efficient equipment, clear identification of other assumptions used in the analysis
and the source of the values used, and a description of the methods used to calculate savings.

Project documentation initially provided to the Department often consisted of a screening file that
does not include the specifics of the savings calculations. For one project, 6014-H505, no
documentation was provided by EVT. Many project files did not include specific details of the
installed or baseline equipment or the savings calculations. Consequently, the Department was
unable to reproduce EVT's savings estimates for many projects. In the verification review process,
the DPS used the information supplied by EVT to estimate savings, supplemented with publicly-
available data if necessary and appropriate.

Project documentation has been an ongoing issue with the review of EVT savings claims and
future deficiencies could result in a denial of the claimed savings. The Department will adjust for
actual discrepancies identified through the FCM site visits as part of the FCM review.

2. EP Commercial Lighting

The assumed hours of operation for commercial CFL’s sold through the Efficient Products
program is not well supported. These assumptions should be reviewed through the TAG process to
ascertain if better information is now available.

3. Specialty CFLs

Specialty CFL have become a significant portion of the screw-based CFL sold through the
Efficient Products Program. EVT’s data indicates that these products now account for
approximately 50% of the total kWh for the screw based bulbs. The DPS would like additional
information on the specific products that are in this category and the program mechanisms that are
accounting for this high percentage.

4. Upstream HVAC

EVT established a process to prevent double counting of Tier 11 AC equipment that received
upstream distributor incentives and could also possibly receive a customer rebate. The process
involves matching specific equipment receiving end-user incentives to the upstream projects by
make and model numbers at the end of the program year. The rationale for this approach was that
EVT would not know the final purchaser of this equipment and that matching the equipment
information was the most feasible approach.

15



The Department found that EVT diligently implemented this strategy in 2009. However, the
Department is concerned that double counting across years could still be a potential issue. Project
6014-6439 in the 2010 savings claim contained a large number of HVAC units receiving rebates at
a location that had installed HVAC units through the Upstream HVAC initiative in 2009. In
upstream project ID 376284, there were 85 units installed in the new hotel being built at Jay Peak.
EVT has an active project at this site and has not yet claimed any savings. The savings claimed for
the units in this hotel are 184,139 kWh/yr, more than twice the savings offset by in the 2009
adjustment.

Without on-site verification, it is not possible to know for certain whether savings have already
been claimed for these units. The unit serial numbers from the 2009 project were recorded by the
DPS as part of the 2009 FCM verification. When the site visit occurs for the 2010 FCM
verification, the Department should be able to verify that the units are new installations. The
Department requests that EVT continue to work to ensure that the systems designed to avoid
double counting are effective.

5. Server Virtualization and IT technology

The Department would like to introduce IT technology in general and server virtualization as a
stand-alone measure as a new TAG item. The Department adjusted a server virtualization project
by 50% based on information that this technology is now a baseline practice for server replacement
in larger organizations. Virtualized servers are less expensive to purchase and install than an
equivalent number of stand-alone servers in an organization that has a large data center. The
extent and circumstances that this technology needs support from EVT should be defined through
the TAG process.

A more general conversation about the evolution of IT technology and how to characterize
measures in this market segment is also warranted. New products are developed in released in a
very short time span and technology quickly becomes obsolete. This rapid change may require
frequent updates to assumptions regarding the savings generated from IT investments. The
Department and EVT should discuss how to best work within this market.

6. Performance Contracting Review

As stated in the 2009 report there are numerous implications to the third-party performance
contracting model that EVT is pursuing. On the positive side, it has the potential to increase the
number of qualified firms providing efficiency services in Vermont. If EVT applies a sufficient
level of oversight when public benefit incentives are helping to fund the improvements, this
becomes a likely outcome. On the other hand, if EVT relies solely on the expertise provided by the
performance contractor, there is a potential that the market will not perform as well.

In the case of third party performance contracting projects, EVT's acts as an advocate for the
customer to ensure that the savings being claimed by the performance contractor are accurately
calculated and is fully attributable to the performance contractor’s actions. The recent issues with
the ILED initiative raises some concerns as to the reliability of the current delivery of savings
through the performance contracting model. The Department requests that EVT continue to
monitor the status of the performance contracting model and work to insure that the issues found in
the ILED and other performance contracting initiatives are addressed.
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Appendix A

All projects listed alphabetically by title



Review Engineer: Energy & Resource Solutions
Date submitted to West Hill Energy: 9/7/2011
Date finalized by West Hill Energy: 9/7/2011

EVT Project ID Number: 381551
Project Name: Austine School for the Deaf - Brattleboro - Lighting, HVAC

Sample Group (Size): 5
Type of Project (NC/MOP, Retrofit): NC/MOP

The following table presents only the measures for which the Department of Public Service
(DPS) calculated savings that differed from Efficiency Vermont (EVT).

EVT EVT EVT DPS DPS DPS
Measure L. . Claimed | Claimed . Verified | Verified
Description Claimed ; Verified .
ID KWh Winter Summer KWh Winter Summer
Peak kW | Peak kW Peak kW | Peak kW
2349113 | Custom space heat 149511 | 37.910 0200 | 207,213 | 4223 0.00
efficiency
2349114 | Custom air conditioning 45,552 0.219 10.499 14,585 0.00 411
2349115 Eﬁ)‘g:ﬁi space heater, 1,562 0.628 0.003 1,562 0.628 0.003
Total: 196,625 38.757 10.702 223,360 42.86 411
Measure | Description Resource Type Resource Units EVT DPS
ID Claimed | Verified
Resource | Resource
Change | Change
2349115 | Replace space heater, Propane MMBtu 198,810 | 198.810

propane

There was not enough information provided to either prove or disprove the reported savings for
Measure 2349115, which consisted of replacing an oil-fired furnace with an infrared heater.
Therefore, there were no changes made to the EVT savings results. This report only includes
measures 2349113 and 2349114, for which evaluators arrived at savings that were different than
those claimed by EVT.

Measurement and Verification (M&V) Approach

1. Brief summary of the project (one sentence to one paragraph).

This project consisted of installing new Daikin variable refrigerant air-to-air heat pumps.
The existing electric baseboard heaters were considered the baseline for the heat pumps
during the heating season. However, the facility did not have air conditioning or ventilation
prior to the project completion, and code efficiency air-to-air heat pumps were therefore the
baseline for the installed heat pumps during the cooling season.

2. Did EVT meter this project? If so, discuss any issues that arose with the metering.

No, EVT did not meter for this project.

3. s this project correctly characterized as MOP, NC, or retrofit?
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EVT calculated savings for the custom space-heat efficiency measure (2349113) as a
retrofit measure; the as-built energy usage of the heat pumps during the heating season was
subtracted from the energy used by the existing electric baseboard heaters. In contrast, the
custom air-conditioning measure (2349114) was characterized as a market opportunity, and
savings were calculated to be the difference between the installed energy usage and the
energy usage of a code efficiency air-to-air heat pump system during the cooling season.
The DPS finds it unusual to use two baselines for the installation of a single system.
However, as project documents indicated that there was no explicit need to remove the
electric baseboard heaters, it is reasonable to use the same baseline characterizations as
EVT.

4. Define the baseline for each measure.

Measur | Description of EVT Baseline Description of DPS Baseline Reason for DPS Change
elD
Measure savings could not
Electric baseboard heaters; the Electric baseboard heaters; the be r_ecreated from the
. . . project documents, so
2349113 | energy demand is not included in energy demand was calculated from L
. i . billing data was used to
the project file billing data . .
determine the baseline
heating demand.
2349114 Code efficiency air-to-air heat Code efficiency air-to-air heat No change
pumps pumps

5. Define the efficiency upgrade.

Measure | Description of EVT Efficient Description of DPS Efficient Reason for DPS Change
ID Upgrade Upgrade
Install three 10-ton, three 8-ton, Install three 12-ton, three 8-ton, and rnrc(i)ijszgegot%irtntmt?gstglIe d
2349113 | and three 6-ton Daikin VRV heat three 6-ton Daikin VRV heat pumps . indicated in th
oumps (model RXYQ-P) (model RXYQ-M) units are as indicated in the
DPS column.
Install three 10-ton, three 8-ton, Install three 12-ton, three 8-ton, and rnrgijcegtte(cjjﬁirtntmt?gsizlIe q
2349114 | and three 6-ton Daikin VRV heat three 6-ton Daikin VRV heat pumps . o :
units are as indicated in the
pumps (model RXYQ-P) (model RXYQ-M) DPS column

The DPS was unable to obtain invoices that list the model numbers of the heat pumps that
were installed. There were documents that indicated that the overall system was increased
from 60 tons to 80 tons (ReasonforDaikinUpsizing.pdf, Project Overview.doc), but again,
there was no evidence of what was actually installed. The only document that showed the
complete model numbers indicated that RXYQ-M units were installed as listed in the DPS
column of the table above (Daikin VRV Energy Calc Report.pdf). EVT used RXYQ-P
efficiency data for calculations.

6. Describe the method used to estimate peak kW reduction and kWh savings. Identify any
differences between the DPS and EVT methods and inputs, if not specified in items 4 and 5
above.
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Measure 2349113: Custom Space Heat Efficiency

The DPS was unable to recreate the heating savings listed in the CAT, but the DPS analysis
method appears to be consistent with that of EVT. Several versions of archived EVT bin
analyses used electric baseboard heat as the measure baseline. The DPS also used electric
baseboard heat as the baseline, as there was no need to replace the existing heating system.

Bin analysis was used to calculate the energy savings. The DPS used TMY 3 weather data
from nearby Springfield, Vermont, to determine the number of hours in each temperature
bin. EVT did not provide the source of the weather data used in calculations. EVT assumed
that the heat pumps would be in heating mode when the wet-bulb temperature (WBT) is
less than 50°F. In contrast, the DPS determined the bin hours according to dry-bulb
temperature (DBT). Because manufacturer efficiency data for the heat pumps cooling mode
is dependent upon DBT, bin hours were determined by DBT for cooling-mode savings
(measure 2349114). Using DBT bins for both heating and cooling savings (measures
2349113 and 2349114, respectively) eliminates the possibility of counting heating savings
when the unit is in cooling mode, and vice versa. The DPS assumed that the heat pumps
would be in heating mode when DBT is less than 50°F.

Manufacturer data was used to determine the power draw of the as-built heat pumps at each
temperature bin. The power draw was multiplied by the bin hours and the average percent
heating load (calculated from utility data as described below) to determine the as-built kwh
in each temperature bin. The total annual energy usage was the sum of each bin’s
calculated kwWh. Baseline energy usage was determined using the average heating load
(calculated from billing data as described below) and the EVT assumed COP of 1.0 for
electric baseboard heaters.

Billing data was used to determine the average system loading as follows:

e The average summer and winter KW and kWh were calculated from 7 years of utility
data.

e As there was no existing air-conditioning or ventilation equipment at the facility, the
heating load was calculated to be the difference between the average summer and
winter electric usage.

The average baseline heating load was calculated using the EVT assumption that the
electric strip heaters operate with a 1.0 COP. It was assumed that the as-built heating load
is equal to the baseline heating load. The average percent-load of the as-built heating
system was calculated to be the average heating load divided by the total as-built heating
capacity (determined from manufacturer data).

The energy savings was calculated to be the as-built annual energy usage subtracted from
the baseline annual energy usage. The kWh savings was divided by the total bin heating
hours to determine the winter peak kW savings. As the heat pumps do not operate in
heating mode during summer peak periods, this measure does not yield any summer peak
savings.

Measure 2349114: Custom Air Conditioning

Like the methodology employed for measure 2349113, bin analysis was used to calculate
the energy savings. The DPS used TMY 3 weather data from nearby Springfield, Vermont,
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to determine the number of hours in each dry-bulb temperature bin. EVT did not provide
the source of the weather data used in calculations. EVT assumed that the heat pumps
would be in cooling mode when DBT is greater than 50°F, but no justification was
provided to support this assumption. Due to the facility type and building usage, the DPS
assumed that the heat pumps would be in cooling mode when DBT is greater than 70°F.
Manufacturer data was used to determine the power draw of the as-built heat pumps at each
temperature bin. The power draw was multiplied by the bin hours and the to calculate the
as-built KWh in each temperature bin. The total annual energy usage was the sum of each
bin’s calculated kWh.

Baseline energy usage was determined using the VT code baseline EER for air-to-air heat
pumps and a standard part-load efficiency curve from eQUEST. The baseline efficiency
curve varied the heat pump performance based on the DBT and WBT. The power draw of
the baseline heat pumps was calculated for each temperature bin using the part-load
efficiency and unit size. The power draw was multiplied by the bin hours to calculate the
baseline kWh in each temperature bin. The total annual energy usage was the sum of each
bin’s calculated kWh. The energy savings was calculated to be the as-built annual energy
usage subtracted from the baseline annual energy usage.

The summer peak kW was calculated for both the as-built and baseline units as follows:
Summer peak kW = ISO-NE peak coincidence factor * Sum(kW demand in

temperature bin * Bin hours in peak demand period) / Sum(Bin hours in peak
demand period)

The peak demand kW savings was calculated to be the difference between the baseline and
as-built peak kW demand. As the heat pumps do not operate in cooling mode during winter
peak periods, this measure does not yield any winter peak savings.

7. Check if there are issues with any of the following:
____ Free ridership
____ Spillover
_Act 250 status
__X_Hours of use/uptime
__ Commissioning adjustment
_____Cooling bonus/heating penalty
__X_Load profile
_____ MMBtu savings
___Water savings
____ O&M savings
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Preparation for FCM Verification

1. Which ISO option is recommended for forward capacity market (FCM) verification
(Options A through D)?

Option B metering is recommended.

Documentation
List all supplemental work papers and files used in the calculation of savings.
e AustineSchoo381551ERS6TonCoolAnalV2.xls
e AustineSchoo381551ERS8TonCoolAnal V2.xls
e AustineSchoo381551ERS12TonCoolAnal V2.xls
e AustineSchoo381551ERSHeatAnal V2.xls



Review Engineer: Nathan Throop, Energy & Resource Solutions
Date submitted to West Hill Energy: 7/29/2011
Date finalized by West Hill Energy: 8/29/2011

EVT Project ID Number: 222413

Project Name: Barry Callebaut - LPA2
Sample Group (Size): 5

Type of Project (NC/MOP, Retrofit): Retrofit

The table below shows the verified savings as determined by Efficiency Vermont (EVT) and the
Department of Public Service (DPS).

EVT EVT DPS DPS
Measur | e ioion Ll 4 | Claimed | Claimed | 0> | Verified | Verified
elD KWh Winter Summer KWh Winter Summer

Peak kW | Peak kW Peak kW | Peak kW
1959968 | Custom refrigeration 153,170 16.852 18.061 206,083 31.687 18.033
1959969 | Custom refrigeration 151,114 29.203 6.626 118,239 16.773 11.293
Total: 304,284 46.054 24.686 324,322 48.460 29.326

Measurement and Verification (M&V) Approach

1.

Brief summary of the project.

Add liquid pressure amplifiers to refrigeration banks 1 and 2. Liquid pressure amplifiers
are small refrigerant pumps that raise liquid line pressure to increase system efficiency.

Did EVT meter this project? If so, discuss any issues that arose with the metering.

EVT recorded 2-weeks of pre-installation and 2-weeks of post-installation compressor and
condenser power data. The issue with the data is that the refrigeration load is very
dependent on production levels and the production data was given on a monthly interval.
The regressions with the power data and the ambient air condition have a significant
amount of uncertainty because production levels are varying at an unknown amount over
the pre- and post-installation logging periods. This results in a high level of uncertainty in
the extrapolated annual energy estimates for the pre- and post-installation data. Also the
power consumption of the new liquid amplifiers was not metered.

Is this project correctly characterized as MOP, NC or retrofit? If not or unable to
determine, please explain and identify any additional information needed to ascertain the
correct project characterization.

Yes, the project is correctly characterized as a retrofit.

Define the baseline for each measure.

The EVT and DPS baseline was no low pressure amplifiers in the refrigerant loop.
Define the efficiency upgrade.

The EVT and DPS efficient case included the installation of low pressure amplifiers in the
refrigeration loop.
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6. Describe the method used to estimate peak kW reduction and kWh savings. Identify any
differences between the DPS and EVT methods and inputs, if not specified in items 4 and 5
above.

The DPS calculated the savings using the same methodology as EVT with the difference
being that EVT had omitted some data when the power draw on the system was zero and
did not account for that in the annual use calculation. Also, DPS used NOAA weather data
for Burlington VT to regress the power data and TMY 3 weather data for Burlington to
extrapolate over the year.

The DPS used the average power draw over the peak demand periods to quantify the peak
demand savings. It was unclear how EVT calculated the peak demands.

The analysis was corrected for production levels. The average production over the metered
period and the average production over the entire year were used to normalize the model.
DPS used the same factors as EVT. There is uncertainty in these factors because the
production data is monthly and the metered period started and ended mid month.

The post case use includes the energy consumed by the LPA pumps. The use of these
pumps was estimated to be proportional to the load.

The table below summarizes the DPS calculation of energy and demand savings for Bank
1.



2010 Verification Project Report West Hill Energy & Computing

Bank1 pre [Bank1 post
slope 45.29107| 31.865199
intercept | 0.463117| 0.181169
data correction for time at 0 6.17% 9.26%
Production correction 113% 129%
TMY3 Bank 1
summer winter
peak peak savings | savings | summer [ winter
DBT (F) all hours hours hours pre kW post kW kW kWh peak kWh | peak kWh
100 2 2 96.80 58.30 38 77 76.98847 0
95 9 5 94.35 57.25 37 334 185.52 0
90 22 12 91.90 56.19 36 786 428.5649 0
85 80 34 89.46 55.13 34 2,746 1166.999 0
80 240 97 87.01 54.08 33 7,904 |3194.526 0
75 430 90 84.56 53.02 32 13,563 |[2838.871 0
70 651 69 82.12 51.96 30 19,629 |[2080.541 0
65 797 55 79.67 50.91 29 22,924 |1581.939 0
60 727 2 77.22 49.85 27 19,900 |[54.74455 0
55 685 2 2 74.78 48.79 26 17,798 |51.96406 | 51.96406
50 706 2 72.33 47.74 25 17,362 0 49.18357
45 631 4 69.88 46.68 23 14,640 0 92.80616
40 716 14 67.43 45.62 22 15,617 0 305.3581
35 651 13 64.99 44.57 20 13,294 0 265.4736
30 699 23 62.54 4351 19 13,303 0 437.7085
25 562 24 60.09 42.45 18 9,914 0 423.3734
20 419 17 57.65 41.40 16 6,809 0 276.2553
15 261 7 55.20 40.34 15 3,878 0 104.0205
10 182 12 52.75 39.28 13 2,452 0 161.6379
5 138 3 50.31 38.23 12 1,667 0 36.23874
89 3 47.86 37.17 11 951 0 32.068
-5 37 4541 36.11 9 344 0 0
-10 18 42.97 35.06 8 142 0 0
-15 6 40.52 34.00 7 39 0 0
-20 2 38.07 32.94 5 10 0 0
Total 8760 368 124 206,083 | 11,661 2,236
Demand Savings kW 23.53 31.69 18.03

The table below summarizes the DPS calculation of energy and demand savings for Bank
2.
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Bank pre  [Bank2 post
slope 79.320293| 61.552384
intercept  0.4498962| 0.299183
data correction for time at 0 0 0
Production correction 110% 129%
TMY3 Bank 2
summer winter
peak peak savings summer | winter
DBT (F) all hours hours hours pre kW post kW savings kW kWh peak kWh | peak kWh
100 2 2 137.21 117.70 20 39 39.0105 0
95 9 5 134.72 115.78 19 171 94.73643 0
90 22 12 132.24 113.85 18 405 220.6719 0
85 80 34 129.76 111.93 18 1,427 606.2662 0
80 240 97 127.28 110.00 17 4,146 1675.519 0
75 430 90 124.79 108.08 17 7,188 1504.389 0
70 651 69 122.31 106.15 16 10,519 1114.865 0
65 797 55 119.83 104.23 16 12,433 | 857.9727 0
60 727 2 117.34 102.30 15 10,935 |30.08308 0
55 685 2 2 114.86 100.38 14 9,921 28.96715 | 28.96715
50 706 2 112.38 98.45 14 9,831 0 27.85123
45 631 4 109.90 96.53 13 8,435 0 53.4706
40 716 14 107.41 94.60 13 9,172 0 179.3356
35 651 13 104.93 92.68 12 7,976 0 159.2724
30 699 23 102.45 90.75 12 8,174 0 268.9564
25 562 24 99.96 88.83 11 6,258 0 267.2591
20 419 17 97.48 86.90 11 4,432 0 179.8231
15 261 7 95.00 84.98 10 2,615 0 70.13907
10 182 12 92.52 83.05 9 1,722 0 113.5428
5 138 3 90.03 81.13 9 1,229 0 26.71182
89 3 87.55 79.20 8 743 0 25.03793
-5 37 85.07 77.28 8 288 0 0
-10 18 82.58 75.35 7 130 0 0
-15 6 80.10 73.43 7 40 0 0
-20 2 77.62 71.50 6 12 0 0
Total 8760 368 124 118,239 6,172 1,400
Demand Savings kW 13.50 16.77 11.29

7. Check if issues with any of the following:
__ Freeridership
____ Spillover
_Act 250 Status
____Hours of use/uptime
____ Commissioning Adjustment
_____ Cooling Bonus/Heating Penalty
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___X_ Load Profile
____ MMBtu Savings
____Water Savings
_____ O&M Savings

Briefly explain the issue(s).
The load profile has a significant amount of uncertainty due to lack of production data.

Preparation for FCM Verification

1. Which ISO option is recommended for FCM verification? (Options A through D)
Option B

2. If critical documentation is missing, list additional information needed to verify savings to
FCM standards.

Having daily production data for each of the two banks would greatly improve the
uncertainty.
Documentation
List all supplemental work papers and files used in the calculation of savings.
e BarryCalleba222413ERSANalVV0.xls

Attachments:
Metering Plan, sampling worksheet, supplemental work papers and files



Review Engineer: Emily Cross, Cx Associates
Date submitted to West Hill Energy: August 1, 2011
Date finalized by West Hill Energy: August 12, 2011

EVT Project ID Number: 386393

Project Name: Ben & Jerry’s — Saint Albans — Freezer Doors

Sample Group (Size): 5
Type of Project (NC/MOP, Retrofit): Retrofit

The Efficiency Vermont (EVT) and Department of Public Service (DPS) verified savings are
shown in the table below.

EVT EVT DPS DPS
EVT Claimed | Claimed DPS Verified | Verified
Measure ID Description Claimed | Winter | Summer | Verified | Winter | Summer
kWh Peak Peak kWh Peak Peak
KW KW KW KW
2349221 Custom refrigeration 250581 | 28.782 | 28.782 | 321,584 | 37.307 | 37.231
8 ft x 8 ft door, low use
2349222 Custom refrigeration 250,698 | 28.795 | 28.795 | 322,042 | 37.382 | 37.306
8 ft x 8 ft door, high use
2349223 Custom refrigeration 261,927 | 29.042 | 20042 | 326254 | 38.070 | 37.994
8 ft x 16 ft door
Total 781,206 | 86.618 | 86.618 | 969,880 | 112.758 | 112.532

Measurement and Verification (M&V) Approach

1. Brief summary of the project (one sentence to one paragraph).

This project included replacement of three freezer doors (a total of 256 sq ft) leading from a
cooler space (high-stage ammonia refrigeration loop, +40°F space) to a freezer space (-35°F
booster loop) in an ice cream storage and distribution center. The existing doors (two 8 ft x

8 ft, and one 8 ft x 16 ft) had an R value of 1 and the replacement doors have an R value of
3.5. The door replacement enabled the removal of a significant electrical load due to defrost-
related equipment, which was no longer needed with the new doors, including heating tape, a
door heater, and a blower. In addition to the removal of this direct electrical load, significant
cooler refrigeration system electrical savings were realized from the removal of the defrost
waste-heat cooling load on the cooler system (40°F space, “high-stage” refrigeration loop).

Also included in the project were new automatic door motors that allow the doors between

the cooler and freezer to open and close more quickly. This reduces infiltration of the

warmer cooler air into the freezer space, thereby reducing the refrigeration load on the
freezer refrigeration system (-35°F refrigeration loop), with resulting electrical savings

attributable to the faster motors.
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2. Did EVT meter this project? If so, discuss any issues that arose with the metering.

Yes, EVT pre-metered the electrical load on all three door heater defrost systems before
installation of the new doors. EVT also used annual average door counts available from the
customer’s door count device in their savings calculations for reduced infiltration.

3. s this project correctly characterized as MOP, NC, or retrofit? If not, or if it cannot be
determined, please explain and identify any additional information needed to ascertain the
correct project characterization.

Yes, this project is correctly characterized as a retrofit.

4. Define the baseline for each measure. (Use tables provided below, if appropriate.)

The baseline for this retrofit project was the existing equipment, as follows:

Measure ID | Description of EVT EVT Baseline | Description of | DPS Baseline kW | Reason for
Baseline kW* DPS Baseline DPS Change
R=1 doors between the Direct loads:
cooler and the freezer The DPS
2349221 , _ 26.440 Same 38.307 analysis used
Direct equipment loads: the average kW
Door heater kKW from the EVT
Blower kW meter data to
Door heater tape KW calculate the
Old door motor kW average direct
2349222 _ 27.633 Same 40.485 electrical load
Indirect loads: during 1SO NE
Refrigeration system kW winter and
related to: summer periods.
Waste heat loads of all Indirect loads:
equipment (attributed to The DPS
cooler) analysis used a
higher
Infiltration loads due to refrigeration
2349223 slower motors 31.877 Same 48.273 system kW/ton

(attributed to freezer)

efficiency than
EVT, based on
the Cascade
report, for the
average annual
loads shown in
that report.

* Based on the EVT calculation spreadsheet
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5. Define the efficiency upgrade.

West Hill Energy & Computing

The efficiency upgrade for this retrofit project included:

o Installation of improved R value doors (R=3.5)/removal of defrost equipment
o Faster door motors
. EVT . DPS
Measure 1D Des:CI_’lptlon of EVT Efficient Des:CI_’lptlon of DPS Efficient Reason for
Efficient Upgrade KW Efficient Upgrade KW DPS Change
High-speed roll-up freezer High-speed roll-up freezer .
. e Indirect loads:
door with insulated panel door with insulated panel
2349221 (R=3.5), thermal break, 8 | °°’° | (R=35), thermal break,8 | +038 Thel OPS
ftx 8 ft ftx 8 ft ﬁ?ahﬁ's useda
High-speed roll-up freezer High-speed roll-up freezer re?ri eration
9349299 door with insulated panel 1748 door with insulated panel 3141 |s stegm KW/ton
(R=3.5), thermal break, 8 ' (R=3.5), thermal break, 8 ' e¥ficienc than
ft x 8 ft ft x 8 ft BT based on
High-speed roll-up freezer High-speed roll-up freezer the dascade
2349293 door with insulated panel 5 628 door with insulated panel 10241 | report average

(R=3.5), thermal break, 16
ft x 8 ft

(R=3.5), thermal break, 16
ft x 8 ft

annual loads.

* Based on the EVT calculation spreadsheet

6. Describe the method used to estimate peak kW reduction and kWh savings. Identify any
differences between the DPS and EVT methods and inputs, if not specified in items 4 and 5
above.

General

The DPS savings calculations were based on the EVT pre-retrofit meter data and average
annual refrigeration loads as reported in the Cascade report'. The primary differences
between the EVT inputs and the DPS inputs are discussed below.

Pre-Retrofit Meter Data Analysis

The DPS analysis included filtering on ISO NE summer and winter periods (weekday non-
holiday, 1 to 5 p.m. in summer, and 5 to 7 p.m. in winter) for use in calculations of ISO
summer and winter peak kW savings. The DPS kW was similar to the EVT kW.

! Energy Analysis Report: Ammonia Refrigeration System, Ben and Jerry’s, St. Albans, VT, 2008, Cascade Energy
Engineering.
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Waste Heat/Cooling Bonus Calculations

The EVT kW/ton is lower than the DPS kW/ton, resulting in a higher estimate of the
cooling bonus savings.

The specific DPS calculation methodologies for kW savings are as follows:

KW savings = KW pasetine — KW efiicient (fOr €ach of 1ISO NE summer and winter)
where,

kW.baseIine = kW.direct kW.baseline T kW.indirect kW.baseline
and

kW.efficient = kW.direct kW.efficient + kW.indirect kW.efficient
The direct and indirect loads are broken down as described below:

kW.direct.kW.baseIine = kW.defrost heater T kW.bIower&tape + kW.door motors
kW.direct.kW.efficient: kW.new blower + kW.neW door motors

Indirect electrical kW (cooling bonus for waste heat and infiltration) are as follows:
kW.indirect.kW.baseIine = kW.+40°F.defrost equip waste heat + kW.—35°F.S|0W motor infiltration
kW.indirect.kW.efficient = kW.+40°F.bIowerwaste heat + kW.-35°F.fast motor infiltration

The energy savings were calculated in a similar method, as described below:
kWh.savings = kWh.baseIine - kWh.efficient

where,

kWh.baseIine = kWh.direct.kWh.baseIine + kWh.indirect.kWh.baseIine
and

kWh.efficient = kWh.direct.kWh.efficient + kWh.indirect.kWh.efficient
The direct and indirect components for kwWh calculations are the same as for the kW

calculations above and the DPS hours of operation are the same as the hours used in the
EVT analysis.

h_defrost_system = 8568 annual hOUI’S
N door.usage = 6120 annual hours

where the defrost system operates 8568 hours per year (= 51 weeks*24 hours*7 days),
and the doors are in use 6120 hours per year (= 51 weeks*24 hours*5 days).
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7. Check if issues with any of the following:
_____Free ridership
_____Spillover
___Act 250 Status
_____Hours of use/uptime
_____ Commissioning adjustment
_X__ Cooling bonus/heating penalty
___ Load profile
___ MMBtu savings
____Water savings
____ O&M savings

Briefly explain the issue(s).

As described in the calculations section above, the assumptions used by EVT in
determining the efficiency of the refrigeration system for waste heat rejection savings
calculations were not aligned with the report prepared by Cascade Energy Engineering. The
report showed relatively low average compressor usage in the range of 5% to 33% of max
loading for the 40°F and -35°F compressors respectively, whereas EVT assumed an average
75% loading for each system. The EVT assumption resulted in higher refrigeration system
efficiency and therefore lower waste-heat rejection electrical savings than the DPS
analysis, when the electric heaters and other defrost equipment were removed.

The DPS calculated cooling bonus factor based on the documented (underloaded) systems
is approximately 1.45. This is within the range of TRM cooling bonuses for smaller
refrigeration systems (the TRM refrigeration cooling bonus is in the range of 1.2 to 1.5)
and is based on project specific refrigeration load data from a third-party energy contractor
(Cascade).

Preparation for FCM Verification

1. Which ISO option is recommended for forward capacity market (FCM) verification?
(Options A through D)

Option B is recommended for the direct electrical load removal (EVT has stated they are
already planning for this).

Option A is recommended for cooling bonus verification (see discussion below).

2. If critical documentation is missing, list additional information needed to verify savings to
FCM standards.

Post-metering of any remaining defrost equipment is required to confirm the efficient KW
and savings to ISO NE FCM standards.
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In order to assess the cooling bonus to FCM standards it would be necessary to interview
the customer and request documentation demonstrating whether the study conducted by
Cascade Energy Engineering (from 2008) was still representative of the refrigeration loads
and system efficiency at the time of the door retrofit in 2010. Measurements of
refrigeration system electrical usage in the post case may provide limits on the cooling
bonus, but they would not be sufficient for calculating the cooling bonus to ISO NE
standards. As such, customer interview and data requests are recommended in lieu of
metering for cooling bonus verification.

Documentation

List all supplemental work papers and files used in the calculation of savings.
e B+J St Albans Freezer Doors DPS adjustments v2.xIsh
e B+Jrefrig summary_CascadeReport2008 DPS.pdf

e Freezer Door Electrical Load 24 hr load shapes B+J Freezer.xlIsb

Additional Notes/Discussion

The infiltration rate of 100 fpm used in the EVT infiltration-related savings calculations for the
faster door motors has a strong impact on savings for that measure. The value of 100 fpm was
selected by EVT as a conservative estimate in the lower third of the ASHRAE Handbook? range
of 60 fpm to 300 fpm for infiltration rates through door openings; however, there is no project
specific basis for this number. As it is difficult to quantify the infiltration rate accurately, even
with in situ measurements on-site, the 100 fpm value has been accepted as a conservative
estimate for the purpose of calculating energy savings for verification.

22010 ASHRAE Handbook—Refrigeration, p. 24.6.
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EVT Project ID Number: 370695

Project Name: Bennington College — VAPA Studio Lighting
Sample Group (Size): 3

Type of Project (NC/MOP, Retrofit): NC/MOP

The table below shows the verified savings as determined by Efficiency Vermont (EVT) and the
Department of Public Service (DPS).

EVT EVT EVT DPS DPS | DPS_
Measure . . Claimed | Claimed e Verified | Verified
ID Description Claimed Winter Summer Verified Winter Summer

kWh kWh

Peak kW | Peak kW Peak kW | Peak kW

1912403 | New T5 high-bay 17100 2.850 2.850 17100 2.850 2.850
1912404 | New T5 high-bay 1664 0.190 0.190 1664 0.190 0.190
1912406 | Occupancy sensors 14256 2.376 2.376 14256 2.376 2.376
1912407 | Occupancy sensors 1728 0.288 0.288 2592 0.432 0.432
1912408 | Daylighting 12139 0.000 4.320 12139 0.000 4.320
Total: 46888 5.704 10.024 47751 5.848 10.168

Note: The space is not cooled, so there is no cooling bonus for any of the lighting measures.

Measure | Description Resource Type Resource Units EVT DPS

ID Claimed | Verified
Resource | Resource
Change | Change

1912403 | New T5 high-bay Wood MMBtu -21.240 -21.240
1912404 | New T5 high-bay Wood MMBtu -2.070 -2.070
1912406 | Occupancy sensors Wood MMBtu -17.710 -17.710
1912407 | Occupancy sensors Wood MMBtu -2.150 -2.293
1912408 | Daylighting Wood MMBtu -15.080 -15.080

Measurement and Verification (M&V) Approach
1. Brief summary of the project (one sentence to one paragraph).

This is a retrofit lighting project in studios and mezzanine, including new fixtures,
occupancy sensors, and daylighting.

2. Did EVT meter this project? If so, discuss any issues that arose with the metering.
No.

3. s this project correctly characterized as MOP, NC, or retrofit? If not or if unable to
determine, please explain and identify any additional information needed to ascertain the
correct project characterization.

Yes, this project was correctly characterized as retrofit.
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4. Define the baseline for each measure. (Use tables provided below if appropriate.)

Measure | Description of EVT EVT Description of DPS DPS Reason for

ID Baseline Baseline Baseline Baseline DPS Change
kw kw

1912403 | No change No change | No change No change

1912404 | No change No change | No change No change

1912406 | No change No change | No change No change

1912407 | T5 high-bay 4L-F54HO 240 T5 High-Bay 6L-F54HO 360 See note below*
wi/fixture wi/fixture

1912408 | No change No change | No change No change

*In the document named, “TechnicalPe