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Introduction

Background.

As part of the FY 2001 Rate Case, the Bonneville Power Administration (Bonneville) established a process whereby the participating C&R Discount Eligible Parties can apply for a discount in their power purchase rate based on their investments in conservation and renewable resources.  The discount available to any individual utility is capped at a fixed dollar amount per kWh of energy purchased from Bonneville.  The credit is further limited to investments in conservation and renewable programs or activities that meet specific eligibility criteria.  While Bonneville set forth general criteria for most types of investments with some specific criteria for renewable resources in particular, they deferred much of the specifics to the Regional Technical Forum
.

1. These specifics included:

2. a detailed list of eligible measures, programs and activities

3. a subset of these for which it possible to “deem” per unit energy savings and costs

4. a set of calculation methods that allow an equivalent “deemable” energy savings and costs where the specifics of the application are variable but well understood.

5. A set of energy savings verification protocols for those measures, programs, and activities where a deemable estimate of savings is possible

The first three items are addressed in other documents put forth by the RTF.  This document is intended to provide the detailed requirements for this fourth charge.

Anticipated disposition of savings claims under the C&R Discount

There is an underlying assumption that the majority of C&R Discount claims will be based on measures, programs or activities that are covered by one of the first three categories listed above.  These protocols are intended to be used where one of these other three methods is either not available or not appropriate. 

Oversight of Claims for Protocol-Based Savings

Before a customer can receive credit for savings calculated based on one of these protocols, the customer must submit their plan for estimation and verification of savings to Bonneville. Documents may be submitted to the Bonneville electronically by e-mail to Mark Johnson  (mejohnson@bpa.gov) or may be sent via regular mail to:




Mark Johnson



Bonneville Power Administration



905 NE 11th Street



PO Box 3621



Portland, OR 97208



 Bonneville will review the plan for consistency with the protocols presented in this Appendix.  Exceptions to this review requirement: 

1. Residential non-deemed measures
2. Utilities with projects or programs generating 100,000 kWh or less per year.
After Bonneville has determined that the planned estimation and verification process is adequate, the customer is not required to submit its energy savings verification reports.  However, the RTF encourages customers to submit these reports to the RTF on a purely voluntary basis.  The RTF will review these reports to determine whether the evaluation methods used could be replicated by others, whether the results could be used to improve/develop pre-approved verificiation approaches and/or whether the results could be used to add measures to the “deemed savings’ list.  Documents may be submitted to the RTF electronically by e-mail to Tom Eckman (Teckman@nwppc.org) or may be sent via regular mail to:




Tom Eckman, Chair



Regional Technical Forum



C/o Northwest Power Planning Council



851 SW Sixth Avenue, Suite 1100



Portland, OR 97204



Purpose
1. Under the charge from Bonneville, the RTF was to establish the following:

2. A method for identifying the energy savings value of conservation in unique facilities and situations, e.g. large commercial or industrial sites with complex processes.

3. A method for verifying a sponsor’s claim of savings for measures that differs from a previously approved, “deemed” savings estimate.  An example might be a utility weatherization program that the utility believes saves more energy per house than the “deemed” savings estimate.

Although not expressed directly in the charging language from Bonneville, the first purpose given above includes many measures and programs where the savings must necessarily be computed for the particular situation but may not be “unique” in the strict sense of the word.  There are many commercial and residential measures that fall into this category.  For example, in the conversion of electric resistance packaged rooftop HVAC systems to heat pumps it is difficult to calculate an accurate preliminary estimate of  energy savings due to the interaction of heating and cooling, climate, and balance point of the building.  A program offering this as a primary measure would need to use some group method or site specific metering method to be able to determine the savings impacts even though this is not a “complex” or “unique” situation.

Structure and Content

As indicated in charging statement, there is a need for protocols to adapt to a wide variety of circumstances.  However, for purposes of this document, they are really separated into two categories; group and site-specific.

Preliminary Savings Estimates.

In all cases, it is assumed that there will be a preliminary estimate of savings made for each project.  These preliminary savings estimates are used by the evaluation protocols as the primary point of reference for determining the verified savings.  These preliminary estimates should be kept as part of the program records and segregated by program type and year of participation.

Group Protocols. 

By definition, the group verification protocols assume a large enough population that the performance of the measure/or program is determined based on the average performance of the group.  This implies, although it is not required, that some type of sampling will be involved. 

Each group protocol will contain the following elements:

1. Application Specifications:  
2. A description of the appropriate context for use of this particular method.  In general, it will include the appropriate business sector and end-use(s); e.g. commercial lighting.  It will also provide some guidance as to inappropriate uses if needed for differentiation with other protocols.

3. Method Description:

4. A description of the basic approach and the necessary components.  It should include any particular requirements for normalization for specific factors such as weather or hours of operation.  It will also describe particular requirements for this particular application such as minimum expected energy savings per unit, confidence interval requirements, etc.

5. Control Group:

6. A brief discussion of whether a control group is either required, recommended or not necessary for this particular approach.

7. Recommended Tool(s):

Recommendations for specific software or other tools that can be used “off the shelf” to accomplish most if not all of the analysis required.

Site-Specific Protocols.

The site-specific protocols on the other hand are assumed to be used primarily for very large applications such as industrial process, or large commercial facilities.  Thus it is assumed that the savings are large enough that to absorb the added cost of in-situ metering of the particular end-use or building and additional metering of key input variables.  For example, a variable speed drive installation on a 1000 HP industrial process pump is assumed to have savings large enough to absorb the additional costs of monitor actual loads under typical operating regimes.

Alternate Approaches

The particular methods designated in this document were selected based on previous experience in the Pacific Northwest.  There may be other methods for accomplishing these same objectives.  There are at least two approaches that are considered to be “pre-approved” alternative approaches.  Those are delineated at the end of the site-specific protocols.  

Those wishing to use other methods are encouraged to submit them to the Regional Technical Forum for review before using them to file for savings claims under the C&R Discount.

Limitations / Disclaimers

Scope

This document is not intended to provide detailed instructions on how to conduct the analysis required to establish the verified energy savings. Rather it is a description of the context and key parameters necessary to assure that the analysis produces a credible representation of the energy savings of the program.  Individual C&R Discount Eligible Parties are responsible for acquiring the necessary expertise, collecting the appropriate data and conducting the actual analysis with the parameters set forth in this document.

Persistence

These protocols are intended to verify the energy savings attributable to the program in the first year after measure installation.  They do not make any claims for or include any methods for determining the persistence of these savings after the first year.  For purposes of the C&RD, the first year savings are assumed to last for the lifetime of an equivalent measure that has deemed savings.

Revisions

As program experience with the Conservation and Renewables Discount grows, the protocols contained in this document may need revision in order to better match the program needs.  As indicated, these protocols will be revised with review and oversight of the Regional Technical Forum.  New versions will be published and approved by Bonneville Power for use within the C&R Discount.

Disclaimer

These protocols are not intended to be used for any purpose other than for the Conservation and Renewables Discount.  The RTF makes no claim for the validity or accuracy of these protocols for other purposes.

Group Protocols No. 1

Primary Sector and End-Use:  

Existing Residential

Application Specifications:  
This method is applicable for measures affecting all end-uses in residential buildings where at least one year of pre and one year of post installation whole building energy use is available.  It is recommended for programs that included measures addressing multiple end-uses with average unit energy savings totaling at least 5% of whole house consumption or a minimum of 500 kWh per year.

Method Description:

Primary Method

The primary basis for this method is a comparison of pre-installation whole-house energy use to post-installation energy use.  The energy use should be taken from the customer meter information for at least one year prior to the retrofit and at least one year post retrofit.  Energy consumption in both the pre and post installation years should be normalized to typical weather
 using statistical regressions of use as a function of outdoor temperature (or heating degree days adjusted to an appropriate balance point for the building).  

The energy savings for any individual program participant is computed by determining the difference in weather normalized pre and post installation annual, whole-house energy use.  

Program Savings

The total savings for the program is calculated by computing the average change in use for the participant group, subtracting the average change in use of a control group of similar non-participants, and then multiplying the result by the number of participants.

· Special Considerations

· Sampling.

Sampling may be used to reduce the number of participants analyzed.  The sample should be chosen at random from the total group of participants.  Total sample size should be determined using standard sampling techniques to achieve a confidence level of at least 90%.

Control Group:

Since the energy savings are based on whole house energy use, a control group is required for this approach in order to account for changes in lifestyle, demographics and other non-program effects.  The control group should be selected from a group of non-program homes with characteristics that are similar to those of the program group.  Key characteristics to match include age of the home, size, type (single family vs multi-family vs manufactured housing), geographic locations, and occupant characteristics.

Recommended Tool(s):

The recommended tool for this approach is the Princeton Score Keeping Method or PRISM.  It is a statistically based program that automates the process of generating weather normalized changes in consumption for large groups with standard utility billing records.  PRISM (Advanced Version 1 - 1995) is available from the Electric Power Research Institute Software Center
. 

Group Protocols No. 2

Primary Sector and End-Use:  

New Residential, Single Family, Manufactured Housing and Low-Rise Multi-Family

Application Specifications:  
These protocols apply to measures affecting space heating, ventilation, and cooling end-uses in new construction of site-built and manufactured single-family
 homes and low rise
 multifamily.  Applicable measures include but are not limited to envelope improvements such as more insulation as well as space conditioning system improvements such as duct sealing, high efficiency heat pumps, and advanced controls.  

All other end-uses (water heating, lights, and appliances) in new construction are assumed to be covered by one or more “deemed” savings measures.

Method Description:

Primary Method

Since there is no pre-installation energy baseline usage, by default this method requires simulation of building energy use normalized to typical weather conditions and occupant behavior.

Energy savings for an individual participant are calculated by subtracting the energy use of a baseline building and a program building.  This requires a two step process of modeling the building.

The first step is to establish the energy use of the building as built under the program.  The building space conditioning energy use is modeled using an engineering based simulation approach and the actual features of the building as constructed, verified by field inspections. 

The second step of the process is to generate the baseline building.  This is accomplished by modifying the program simulation model by removing the measures paid for, required, or otherwise influenced by the program.  In order to be counted as a program influenced measure, there must be adequate documentation (such as program specifications, pre-program designs, etc.)  of such program influence.

Program Savings

Total program savings may be computed as the sum of all of the individual participant energy savings or using a sampling approach.  If sampling is the desired approach, the sample should be drawn at random from the participants.  Because differences in sub-sector (single family vs multi, etc.) are significant, the sampling should be stratified by sub-sector and possibly by unit size, based on floor area.  Sampling should be done according to standard statistical procedures to ensure a confidence level of 90% for the group.

· Special Considerations

· Field Verification.

· This protocol assumes that the models are based on field verified physical features of the building.  This is especially important for the efficiency measures being modeled since there are often frequent changes in both size and specifications of materials that occur during the construction process.

· Model Detail.

· The model must be detailed enough to explicitly account for the impact of the measures paid for by the utility program. 

· Model Calibration.

· There is no model calibration required if one of the models listed below is used.

· Weather Normalization.

· The model should be run using weather data that is representative of the geographic location and average climatic conditions.

· Baseline Model.

· Regardless of program influence, the baseline model shall not be any less efficient than whatever the minimum local code or practice requires for a similar building.

· Sampling.

If sampling is used, there are two methods for determining savings for the entire group.  The first method assumes that there was an preliminary estimate of  estimate of savings available for all program participants.  In this method, the verified savings (based on the methods above) are divided by the preliminary estimate of  savings estimate and provide a savings realization rate.  This rate is then applied to the preliminary estimate of  savings estimates for the entire program group to determine the verified savings.

The second sampling method requires that the floor area and some physical characteristics be known about all participants.  The verified savings for each house in the sample (based on the methods described above) are divided by the square footage of the house to generate a normalized savings per square foot.  The sample is then stratified into groups by key physical characteristics (for which they were presumably chosen to be representative of the whole program).  The average normalized savings from each of these groups is then applied to the square footage of the entire matching strata of program participants.  The sum of the savings across the strata represents the group verified savings.

Control Group:

Where local energy codes are in effect, no control group is required since the baseline buildings are assumed to be at least at minimum code.  However, where local energy codes are not in place or enforced adequately, a control group may be used to determine the characteristics used in the modeling of the baseline building.  If control group is used, it should be developed based on a random sampling of new buildings constructed during the same time period and stratified to match the key physical characteristics of the program participants.  Key characteristics include building type (single family, manufactured home, multi-family), floor area, number of stories above and below grade, and market segment (starter, second purchase, high-end).

Recommended Tool(s):

There are three basic levels of energy simulation models available for this purpose:  correlation/regression, pre-processed weather (includes typical day, bin, and other methods where an abbreviated representation of a full year is modeled), and full annual hourly simulation.  Any one of these three tools may be used, depending on the complexity of the measures being analyzed.  For most insulation measures, the first level of simulation is adequate.  For heating system improvements or where cooling energy impacts are important, the second level is necessary.  For complex projects that involve large solar gains and/or high thermal mass, the third level of detail is necessary to adequately represent the building.  The following are recommended tools for use in each of these three categories:

Level 1:  Correlation/Regression Models

WATTSUN version 5.6 or higher http://www.energy.wsu.edu/software/WATTSUN/wat4.htm


HOT 2000

http://www.buildingsgroup.net/hot2k_e.html

Level 2:  Pre-processed Weather Models


SUNDAY 

http://www.sbicouncil.org/enTen/index.html

REMDESIGN

http://www.archenergy.com/AECHome/REM/remdesign.htm



 Level 3:  Full Hourly Simulation Models


ENERPAS


http://www.enermodal.com/S4P_Enerpass1.html

DOE2.1E

http://simulationresearch.lbl.gov/dirsoft/d2whatis.html

Group Protocols No. 3 

Primary Sector and End-Use:  

Existing Non-Residential Buildings: Small Buildings with Multiple Measures or Large Buildings with Non-Interacting End-Use Measures

Application Specifications:  
This method applies to retrofits or replacements of equipment in non-residential buildings.  It is intended for use with either small buildings (or portions thereof) where the average pre installation usage is less than 200,000 kWh/year or in larger buildings where only the affected end-uses do not interact significantly e.g. lighting and motors retrofits industrial facilities.  

Large facility retrofits where measures do interact such as a simultaneous lighting and chiller retrofit should use Group Protocol number 4.

Method Description:

Primary Method

The primary basis for this method is the adjustment of program derived estimates of project savings for actual realized savings on a sample of those projects.  The savings realization rate will be computed for the sample of projects using the difference between utility metered energy use pre installation and post installation.  The realization rate is adjusted for non-program variables such as weather, hours of operation and change in occupancy.  This adjustment can be accomplished either through a regression modeling technique or through analysis of a comparable control group.  

Program Savings

The unadjusted savings for the program is computed as the sum of each of the individual project annual energy savings estimated by the program operators prior to installation of the measures.  These estimates are assumed to be simplified engineering calculations that have hours of operation, changes in connected load, etc. as their primary inputs.

This preliminary savings estimate is then adjusted using a savings realization rate.  This realization rate is derived by a comparison of actual changes in utility metered energy usage to the change predicted by the project estimated savings for an individual project.  The ratio of these two numbers defines the rate at which the estimated project savings were “realized” at the meter.

· Special Considerations

· Data Collection and Timing

· Energy use data for the sample should be taken from the customer meter for at least one year prior to the retrofit and at least one year post retrofit.  Because of the disruption of the business that may occur during the retrofit, it is recommended that the pre installation period end at least one month prior to the installation and that the post installation period begins at least one month after completion.

· Normalization.

Because there are often multiple changes occurring in buildings simultaneous to the measure installation, it is necessary to normalize the change in metered energy use to account for these effects.  The normalization should account for changes in key non-measure determinants such as operating hours, occupied floorspace, etc.  If the primary end use involves space conditioning, normalization between the pre and post years for differences in weather should also be accommodated.  Two approaches to normalization follow, one using statistical regression and the other a comparative control group.  Either is acceptable under these protocols.

The statistical regression approach requires that some additional data be collected from the sample.  This data may be collected through phone surveys, site visits or other methods.  It should include post installation information on the key variables used to produce the original engineering estimates (e.g. hours, connected load, etc.) as well as non-program variables such as weather, vacancy rates, and large new loads.  This data, along with the initial program savings estimate and the pre and post metered annual energy use should be analyzed using a standard Analysis of Variance regression process that includes each of these key variables.  This allows the isolation of variance in the sample due to the program from other non-controllable factors.  The regression coefficient associated with the engineering estimate of savings represents an effective realization rate that can be applied to the preliminary savings estimates for the rest of the program participants. 

The other alternative is to use an analysis of a comparable group of buildings that did not participate in the program as a control group to isolate non-program factors.  This requires the identification and recruitment of a sample of non-participants that match the program sample in key attributes such as total energy consumption, business type, and geographic location.  

Utility metered energy use for the control group must be collected and separated into typical equivalent pre and post periods that match the average date ranges for the respective periods of the participant group.  The ratio of the pre installation period energy use to post installation energy use is then used to multiply the realization rate for the participant group to determine the final realization rate to apply to all program participants.

· While the control group method is simpler, it is considered less likely to correct for non-program changes in the actual participant buildings.

· Sampling.

In programs with small numbers of participants (less than 50 for a given year), it may be possible to include all of the participants in the realization analysis.  However, for larger programs, it is adequate to draw a random sample the participants using standard sampling techniques.  If the variation in pre installation energy usage across the sample is large, it is useful to stratify the sample by usage or by building type.

Control Group:

As discussed above, the use of a control group for this method is optional depending on the analysis method chosen for adjusting the energy savings realization rate for program participants.  If the control group method is chosen, it is important the control group match the sample of participants as closely as possible in characteristics that influence energy consumption.  Key among these is building size, business type, hours of operation, and any special energy intensive process loads such as computer server rooms.

Recommended Tool(s):

There is no particular tool that is recommended for this work.  Although there are some software tools that may do this job, typical utility program practice has required a unique analysis for each program.  Current utility practice is to contract for an independent evaluation firm to conduct this type of evaluation.  The Association of Energy Service Professionals maintains a directory of companies that provide these services.

http://www.aesp.org/ 

Group Protocols No. 4

Primary Sector and End-Use:  

New Non-Residential Buildings, Large Building Retrofits with Interacting End-Use Measures and All High Rise Residential and Mixed Use Buildings

Application Specifications:  
This method applies to non-residential, mixed use or high rise residential buildings that meet one of the following conditions: 1) no baseline conditions exist (new construction or major renovation), 2) Multiple affected end-uses that interact (lights and HVAC), or 3) Complex system measures (e.g. variable air volume control of laboratory fume hood exhaust) with weather sensitivity.  Due to the expense of this approach, it is recommended only for projects with savings of 500,000 kWh or more or programs with savings of 5 million kWh per year or more.

It is not recommended for programs where the savings are dominated by large, single process measures such as industrial air compression or irrigation pumping.  Those programs are referred to Site Specific Protocol No. 2 below.

Method Description:

Primary Method

The primary basis for energy savings determination in this method is the use of detailed engineering simulation models for each participant, calibrated or otherwise adjusted to match actual post installation metered whole building energy consumption.  This calibrated model is used to generate a baseline level of energy consumption by removing the specific measures paid for or influenced by the program from the engineering model.  The verified savings for a given participant is the difference in usage between the baseline building simulated annual energy consumption and the as-built simulated annual energy consumption.  

Program Savings

The program savings are based on the individual building verified savings aggregated through either: 1) A simple sum of the program participants if a census approach is used or 2) the sum of energy savings across measure types modified by a realization rate determined from a sample of verified savings of similar measures.  Given the large size and/or uniqueness of these projects, sampling is not recommended.

· Special Considerations

· Field Verification.

· In order to develop an accurate engineering simulation model, it is necessary to perform field inspections to verify the as-built physical and operating characteristics of the building.

· Model Detail.

· The engineering model must be sufficiently detailed to include explicit modeling of the measures seeking verification.  Where possible, measures should be modeled using the existing representations of that system type within the simulation model.  If the capability to model the measure in question either does not exist in the simulation engine or is not appropriate, custom engineering models may using standard engineering practices and references may be used instead. 

· Model Calibration.

The engineering simulation model should be calibrated to match actual whole building metered energy consumption for at least one year after installation.  The model should match the metered consumption within +/- 10% on annual energy use and +/- 25% for any given monthly period.  

The calibration should be accomplished primarily by manipulation of standard operating parameters that reflect typical practice.  However, it is acknowledged that the calibration process does not lend itself to formulaic specification.  An alternative to manipulation of actual model parameters is to use a statistical regression technique to develop a set of parameters that can explain variations between simulated and actual building energy use.  These parameters must be able to be used in both the as-built and baseline buildings.

· Due to the changes that often occur during the initial opening of large buildings, it is recommended that the post installation data collection period not begin until at least three months after installation.

· Weather Normalization.

· After the model is sufficiently calibrated to actual energy consumption, the final as-built energy usage must be determined using standard, typical weather for that geographical location.

· Baseline Model.

· The baseline model and according energy usage is developed by removing the measures that were paid-for, modeled, or otherwise influenced by the program, from the calibrated, weather normalized post-installation model.  If the building and/or measures being modeled are subject to local energy codes, in no case should the baseline model be worse than minimum code efficiency levels.

· Sampling.

If modeling of every project is not possible or cost-prohibitive (evaluation cost >10% of program cost), a realization rate approach may be used for those measures that occur in multiple projects within the program.  The sampling approach assumes that an preliminary  estimate of savings for each measure and each project is available.  The sample of buildings should be selected and stratified to be representative of the group.  A realization rate for each type of measure is calculated as the ratio of verified savings to the preliminary  estimate.  This realization rate is then applied to preliminary  savings of all similar measures in the group.  The total program savings is the sum of the all of the realized measure type savings.

Control Group:

Where local energy codes are in effect, no control group is required since the baseline buildings are assumed to meet minimum code levels of efficiency.  However, where local energy codes are not in place or there is reason to believe that current practice is actually worse than code (i.e. an average level of non-compliance greater than 50% for that measure), a control group may be used to determine the characteristics used in the modeling of the baseline building.  If control group is used, it should be developed based on a random sampling of new buildings constructed during the same time period and stratified to match the key physical characteristics of the program participants.  Key characteristics include business type (office, retail, etc.), building type (high-rise, low rise), floor area, and market segment (Class A, B or C office, retail chain or high-end regional, etc.).

Recommended Tool(s):

This method requires sophisticated modeling capability that is provided by only a few software products.  The following is a list of the primary modeling tools used for this type of evaluation.  It is important to acknowledge that the person operating the model is probably more important than the model itself.  It is recommended that third parties with significant experience in this type of work be contracted for this method.

DOE 2.1 E (and many variants).  This is the standard by which all other simulation engines are currently measured.  It is available with user-friendly front-ends and PC based computation engines from a number of third part vendors.  The link below will provide information on the basic program and links to third party vendors. 

http://simulationresearch.lbl.gov/

 HYPERLINK  \l "_Hlk490029200" 
dirsoft/d2whatis.html 

Site Specific Protocol No. 1

Primary Sector and End-Use:  

Industrial Motors, Lights

Application Specifications:  
This protocol is intended for application with multiple efficiency measures at a single site that are not weather sensitive, non-interacting with each other or other systems, and operate under a predictable schedule and load regime.  It is primarily intended for industrial, non-process end-uses such as general purpose motors and lights.

It is not applicable where the loads vary significantly on a seasonal basis, with weather or where load profiles are highly variable and unpredictable.

Method Description:

Primary Method

The primary method to determine savings is simple engineering calculations for all affected devices grouped by similar load and operating schedules.  For each group, the primary determinants of energy will be verified by field measurements on a sample of units.  The sample of units should be drawn to represent the range of devices within the group.

An example of this method would be an efficient motor replacement of ventilation fans in an industrial facility where the fans operate any time the facility is in production.  The energy savings of the motor change out can be calculated easily from the existing motor efficiency curve, the new motor efficiency curve, the fraction of nameplate rating placed on the motor by the fan, and the hours that the motor operates.  Field measurements of voltage and current can be made on a sample of motors to verify the operating load and locate the correct point on the motor efficiency curve.  Hours of operation can be verified by simple time logging devices or by observation at the site of shift operating schedules at the plant.

Program Savings

The program savings are simply taken as the sum of all of the measure savings.

· Special Considerations

· Field Verification.

· Field verification of the existence of the measure installations is required along with spot measurements of key performance parameters.  If the loads vary over the course if a standard operating shift but do not vary across from shift to shift, time stamped data logging of the load for a period of at least two weeks is recommended in order to verify that the average load profile and the shift operating schedule.

· Sampling.

Measures should be grouped based on end-use, similarity of operations schedules, and load size.  Within these strata, field verification of the savings calculation parameters can be made on a sample of the units using standard statistical sampling procedures.  

Control Group:

No control group is required for this protocol.

Recommended Tool(s):

Since the engineering calculations and site verification process will vary with the measure application, there is not one specific tool to recommend.

Site Specific Protocols No. 2

Primary Sector and End-Use:  

Industrial Process, Large Single End-Use

Application Specifications:  
These protocols apply to large single end-uses with complex efficiency improvements and/or loads that vary on an unpredictable basis or in response to long time frame inputs such as weather or seasonality.  Since they are assumed to be relatively expensive to employ, these protocols are recommended for sites where the expected savings exceed 100,000 kWh or Programs that exceed 1 million kWh for the affected end-use.

Method Description:

 Primary Method

The primary savings verification method is based on site energy use monitoring of the energy consumed by the end-use and all significant inputs affecting energy use.  Field monitoring is to be continued until the entire range of expected operating conditions have been experienced. If less than one year in duration, data from the monitored period may then be used to extrapolate to a full year by extrapolating the appropriate performance with a given set of operating conditions to a full year of similar operation.

For retrofit applications, the monitoring should be installed and data collected for at least two weeks or a period of time sufficient to meet the requirement of measuring across the entire range of operating parameters prior to installation of the measure.  The monitoring should then be repeated for a similar period after installation and fully functional operation of the process begins again.

For applications where the old process is being replaced by an entirely new process, or in a new construction situation, the monitoring shall be used to verify the actual post installation energy consumption for the affected process.  The consumption must then be normalized to the actual volume of production during the monitoring period.  Savings are then calculated based on the change in energy use per production unit from the previous process multiplied by the estimated total annual production output. 

Program Savings

The program savings are the sum of each individual process using the method above.

· Special Considerations

· Baseline Normalized Production Determination.

If the measure in consideration is applied to a new construction situation, the determination of previous energy consumption per unit of production may be difficult to determine.  To the extent possible, it is preferable to use measurements on a comparable process within the same facility.  Failing that, looking at overall facility use per production unit compared to post installation use may be used assuming the process in question represents a significant portion of total plant load and no other significant factors were changed simultaneously.  An alternate, though less desirable approach, is to use data from other plants with similar production processes.

Control Group:

There is no control group required.

Recommended Tool(s):

There are a variety of tools and more detailed protocols addressing this type of measurement problem.  However, due to the anticipated unique nature of these large loads, it is recommended that third parties with significant expertise in the industry be contracted for this works.

Alternate Savings Verification Protocols

At the time of this writing, there are two other protocols that should be considered for use but are not fully described here.

The first of these protocols is the International Performance Measurement and Verification Protocols (IPMVP).  The protocols can be downloaded directly from the following link:

http://www.ipmvp.org/info/download.html
These protocols were developed with commercial buildings and performance contracting as their primary targets.  They outline several different levels of measurement and verification, each with different levels of precision and subsequent costs.

A variation of these protocols exists as part of the Federal Energy Management Program guidelines for use with energy savings performance contracts.  The guidelines can be ordered at the following link:

http://www.eren.doe.gov/femp/ordermaterials.html#espc

Finally, Bonneville Power Administration’s evaluation guidelines for their Energy Savings Plan industrial program may be used as an alternate to either of the Site Specific Protocols.

________________________________________

________________________________________
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� The Regional Technical Forum is a chartered scientific and technical advisory committee of the Northwest Power Planning Council.  It was established in April 7, 1999 based on language in the Congressional Appropriation bill authorizing Bonneville Power Administration operations in 1996.


� Typical weather is available for a limited number of locations in the Northwest in the form of Typical Meteorological Year (TMY) files.  These can be obtained from the National Climatic Data Center.


� �HYPERLINK "http://www.epscweb.com/nonepsc_advanced.html"��http://www.epscweb.com/nonepsc_advanced.html�. 





� Single family has traditionally included multi-family buildings up to four units.  It also includes row-houses, and town homes of any number where the units are connected only on two sides.


� Low-rise refers to a building code definition that has traditionally been set at 3 stories and less above grade.  This definition will include multifamily buildings with three stories on top of a partly below grade floor of units for a total of four stories.
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