Section Title


SBW Consulting, Inc.
Proposal No. 0321

Non-Utility Energy Efficiency Program Proposal for 2004-05

Refrigeration Assessment and Management Program (RAMP) in the PG&E Service Territory

Submitted to

California Public Utilities Commission

Energy Division – NGEERA Branch

505 Van Ness Avenue

San Francisco, CA 94102

Submitted by

SBW CONSULTING, INC.

2820 Northup Way, Suite 230

Bellevue, WA 98004

in association  with

Food Facility Engineering, Inc.

Chem-Engineering Services

Professional Cooling Inc.

Stan Tory (Sole Proprietor)

September 23, 2003

TABLE OF CONTENTS

1Section I.
Program Overview


1A.
Program Concept


1B.
Program Rationale


5C.
Program Objectives


6Section II.
Program Process


6A.
Program Implementation


15B.
Marketing Plan


17C.
Customer Enrollment


18D.
Materials    .


18E.
Payment of Incentives


18F.
Staff and Subcontractor Responsibilities


19G.
Work Plan and Timeline for Program Implementation


20Section III.
Customer Description


20A.
Customer Description


21B.
Customer Eligibility


21C.
Customer Complaint Resolution


21D.
Geographic Area


21Section IV.
Measure and Activity Description


21A.
Energy Savings Assumptions


27B.
Deviations in Standard Cost Effectiveness Values


27C.
Rebate Amounts


28D.
Activities Descriptions


28Section V.
Goals


28Section VI.
Program Evaluation, Measurement and Verification (EM&V)


30Section VII.
Qualifications


Error! Bookmark not defined.A.
Prime Implementer


34B.
Subcontractors


35C.
Resumes or Description of Experience


41Section VIII.
Budget





Section I. Program Overview

A. Program Concept

This proposal seeks funding for the Refrigeration Assessment and Management Program (RAMP) serving large refrigerated storage, food processing and chemical manufacturers in the PG&E service territory. RAMP offers a free measurement-based performance assessment of large refrigeration systems, many of which use ammonia refrigerant.  The assessment provides specific recommendations to facility operators and technical follow-up support to help motivate adoption of these recommendations.  These recommendations show facility operators how they can achieve and sustain large improvements in the efficiency of their refrigeration systems through a combination of capital improvements and better operating and maintenance practices.  RAMP pays an incentive of $.? per saved kWh and $? Per saved Therm (up to 50% of the project cost) based on savings established through a rigorous, measurement-based verification procedure.  Participating customers are paid 100% of this incentive if they agree to participate in RAMP’s Maintenance Plus service.  This service provides two free system tune-up inspections, two years and four years after recommendations are implemented, in return for the customer’s commitment to institute RAMP’s recommended system maintenance practices and to implement corrective actions identified in the system tune-up inspections.  Customer’s who do not participate in Maintenance Plus receive only 70% of their possible incentive.

B. Program Rationale

i. Need for RAMP

The refrigeration end use targeted by RAMP has a number of unique characteristics that justify an aggressive intervention to achieve energy and demand savings.

· These systems are energy cost intensive.  In refrigerated storage facilities these systems can account for more than 80% of total electric usage.  For food manufacturing plants, on average more than 21% of total electric use is devoted to refrigeration.  Selected chemical manufacturers have large refrigeration requirements, often served by gas-fired, steam driven refrigeration systems that can account for 20% of total gas consumption at a plant.  These large end use shares, in facilities that typically have long operating hours, opens up many opportunities for making cost-effective investments in both capital improvements and better operations and maintenance practices.

· Large refrigeration systems are complex.  There are few practitioners available who have the skills, tools and experience needed to assess the energy performance of these systems and provide objective advice on how to improve performance.  We have assembled a national team of experienced refrigeration engineers to provide these services to facilities in the PG&E service territory.  Our team has no ties to any equipment manufacturers or distributors and thus can provide reliable, objective technical guidance to these customers.

· There are two important strategies for reducing the energy and demand requirements of these systems.  The first is to motivate facility staff to adopt better operations and maintenance (O&M) practices.  Once identified, these can be maintained by an on-going maintenance program.  The second strategy is to make capital improvements to these systems that are consistent with the improved O&M practices.  Both improved O&M practices and capital improvements generate substantial energy and demand savings.  

ii. Strong Technical Foundations and Team

RAMP is based on proven measurement, modeling and diagnostic techniques developed by our team of refrigeration experts.  Collectively our team of experts has completed assessments for more than 40 large refrigeration systems across the country.  Most of our engineering team has devoted their entire professional careers to the assessment, design, construction or operation of these systems. Our team includes an expert in the very complex sub-specialty dealing with gas-fired refrigeration system used by a number of chemical manufacturers.  This team brings to RAMP an extensive library of analysis tools proven on many different refrigeration system configuration and many years of experience with the measurement of refrigeration system performance.  

We will offer the services of this team to provide free refrigeration system performance assessments, to assist customers with project implementation, to conduct rigorous measurement-based verification of savings from each project, and to help customers improve their long-term refrigeration system maintenance program.  Our engineers will perform their work in an un-biased fashion without giving special consideration to any specific line of equipment or the follow-up services of any particular vendor. The assessments will include a detailed inspection of the refrigeration system and its end uses.  In addition, as appropriate to the system configuration, we will meter or record from the existing control systems: suction and discharge pressures of each compressor along with compressor on/off status and percent loading; compressor power, refrigerant pressures, evaporator load, evaporator fan energy, condenser fan power, and outside wet and dry bulb temperatures.  These data are collected for a period needed to understand system performance and diagnose performance problems.  The data are used to develop a dynamic simulation of the system, which is then used to quantify the impact of various energy efficiency improvements.  

iii. Innovative Features

RAMP introduces a number of innovative service delivery features.  One major innovation is the inclusion of measurements in the assessment process.   An assessment based on measurements of a facility's own refrigeration system is much more compelling to facility management than one based strictly on observations, guesswork and theoretical considerations. Another innovative feature is measurement-based savings verification.  We repeat many of the measurements used in diagnosing problems, after improvements are implemented, so that their operation can be fully commissioned and we can provide definitive proof of the savings that are achieved.  This increases the credibility of the service to the customer and provides a sound basis for tracking the actual savings achieved by this program.  

A final innovative feature is RAMP’s Maintenance Plus service.  To achieve sustained savings for refrigeration systems, good capital investments must be combined with good operating and maintenance practices.  RAMP provides customers with specific recommendations on how to maintain their refrigeration system to achieve maximum productivity, reliability and energy efficiency.  Included are specific recommendations for how to maintain the energy efficiency improvements implemented under RAMP.  In addition, RAMP engineers will conduct two tune-up visits, 2 years and 4 years after project implementation, to identify any actions needed to maintain the performance of these measures.  If the customers agree to implement RAMP maintenance recommendations and take corrective actions identified by the tune-up inspections, they receive the inspections for free and a substantial increase in their incentive payment.

iv. Overcoming Market Barriers

Based on our teams experience with facilities that operate large refrigeration systems, we believe that the following are the major barriers to the identification and adoption of energy efficiency improvements for these systems.

· What will it save?   Facility managers often do not have a means of separating refrigeration energy consumption from the overall facility energy consumption, and thus do not have a basis for evaluating refrigeration energy efficiency measures.    RAMP provides facility managers with a performance assessment based on direct measurements of power consumption for refrigeration compressors, condensers, and evaporators.  The actual energy consumption of refrigeration equipment is differentiated from other building loads such as process equipment, battery charging, HVAC, and lighting.  These measurements give facility managers an actual load profile and “baseline” estimate of how much it costs them each year to run their refrigeration system.  Without a basis for refrigeration energy consumption, potential changes and improvements in operations cannot be assessed.
· Why change a system that works?   Facility managers and their engineering staffs often do not have the time or the automated controls to adjust and fine-tune the refrigeration system each time loads vary due to seasonal temperature variation, production changes, or electrical demand.  Refrigeration systems are often designed and controlled by set points adjusted to meet the worst-case production or storage conditions.  Worst-case conditions may occur less than 10% of the operating year, resulting in the refrigeration system operating inefficiently for the majority of the operating year. RAMP provides an objective source of information about how a plant's refrigeration system works and how it could work better.  RAMP engineers work closely with the facility operations staff during the performance assessment so that they can build a better understanding of their system.  In addition, the RAMP performance assessment report and presentation to management provide important opportunities for facility staff to build a better understanding of their system.  Tune-up inspections provided by RAMP’s Maintenance Plus service provide continuing education to facility staffs concerning the operation of their system.

· Production takes precedence over refrigeration!   Facility managers give refrigeration system low priority compared primary production equipment.  Whenever the production or storage temperatures are threatened, the immediate response is to lower suction temperatures (increasing energy consumption), or add capacity, rather than look for ways to improve the system. RAMP's performance assessment provides compelling evidence that making strategic capital improvements and improving operation and maintenance can achieve large financial benefits while increasing the systems reliability and its ability to meet facility requirements for refrigeration.  RAMP’s presentation of these results attracts the interest of facility management and increases the likelihood that improvements will be adopted.

· What are the costs?  Facility managers lack reliable data on the costs and benefits of possible improvements to the refrigeration system.  RAMP assessments are based on measurements of power and temperatures and include a rigorous quantitative analysis of savings from improvements.  Engineers who specialize in the analysis of refrigeration systems conduct these assessments. These techniques and our team's expertise instill confidence in the results on the part of facility management.

· What is the rate of return, and the impact on the refrigeration system?  Facility managers do not trust the energy efficiency advice provided by refrigeration equipment and control system vendors because of a perceived conflict of interest.  RAMP provides objective third-party advice.  We enter the facility with the objective of maximizing benefits to the customer, and with no bias toward hardware as opposed to operational solutions.   

· What benefit will maintenance programs provide?  Plants do not have adequate maintenance programs for their refrigeration systems.  Measurements of power, temperature, and pressures like those that RAMP will take, are needed to detect problems in the operations, control and maintenance of refrigeration systems.   Most plants do not include this type of testing in their maintenance program.  Through the RAMP Maintenance Plus service, we will provide each facility with additional rounds of testing, following implementation of improvements.  Plants must agree to establish appropriate preventive maintenance practices, along with committing to implement recommendations from the RAMP tune-up inspections in order to qualify for Maintenance Plus service.  The benefits of periodic testing will be evident to facility managers and they are likely to continue the practice in order to maintain good system performance.

v. Market Potential

To be eligible for RAMP, a facility must have refrigeration system compressors with at least 200 hp, in-service, capacity, which operates at least 4,000 hours per year.  We have conducted an analysis of the industrial sector loads served by PG&E and have concluded that there are 282 facilities that are potentially eligible for the program.  This analysis is based on data drawn from our study titled Nonresidential Program Market Size Assessment, prepared for PG&E in 1999.  This study documented the energy use and number of customers in various size categories, including those in rate schedules requiring service of at least 500 kW.  The table below shows the number of accounts in each industrial market segment that fall in this group.  We have examined the distribution of use within these market segments and estimated the minimum annual use that would be associated with facilities that meet RAMP’s eligibility requirements. The number eligible is also shown in the table, totaling 282.  We propose to serve 12 facilities during 2004-05, approximately 4.6% of the eligible population.

The table also shows our estimate of the refrigeration end use for these eligible customers.  These estimates are based in part on the project experience of our team and on the study titled United States Industrial Electric Motor Systems Market Opportunities, published by US Department of Energy, Office of Energy Efficiency and Renewable Energy in December 1998.  The fraction of total use consumed by the refrigeration end use varies substantially across market segments but on average is 27% of electric use and 16% of gas use for the customers eligible for RAMP.  Based on this analysis, the average eligible facility uses approximately 2.1 million kWh and 405,000 therms for refrigeration, with a demand of 616 kW.  It is important to note that the gas end use only occurs in the Chemical and Allied products market.

[image: image1.wmf]Refrigeration End Use

Accounts > 500 kW

Electric

Gas

Market

 Number of 

Accounts 

kWh / 

Account

 Minimum 

kWh / 

Account 

Number 

Eligible

 % of 

Total Use 

 kWh 

 kW 

 Gas 

Share 

 % of 

Total Use 

Refrigerated Warehouses

337

           

 

1,428,714

  

 

2,500,000

  

 

101

     

 

90%

2,571,685

 

791

   

 

-

        

 

Food & Kindred Products

412

           

 

5,019,870

  

 

6,000,000

  

 

165

     

 

21%

1,964,714

 

547

   

 

-

        

 

Chemicals & Allied Products

83

             

 

6,954,669

  

 

18,000,000

 

17

       

 

5%

1,256,868

 

224

   

 

16%

405,959

 

832

           

 

282

     

 

27%

2,144,136

 

616

   

 

16%

405,959

 


vi. Hardware/Incentive Program

RAMP provides valuable information to individual facilities, but then assists the participants in implementing our recommendations and provides an incentive to reduce the cost of these improvements and to motivate better long-term maintenance practices.  Therefore, RAMP should be evaluated as a Hardware/Incentive Program.

C. Program Objectives

RAMP will achieve the following objectives

· Complete performance assessments and present recommendations for 12 facilities served by PG&E. 

· Provide technical assistance and financial incentives to motivate the implementation of all recommendations.

· Complete measurement-based savings verification at all facilities.

· Provide each participating customer with recommendations for “best practice” maintenance for their refrigeration systems, including specific recommendation on how to maintain the recommended efficiency improvements.

· Provide an incentive for verified energy savings at a rate of $.12/ kWh and $.60/ Therm, limited to 50% of project cost.  100% of this incentive will be paid to customers participating in the Maintenance Plus service.  70% will be paid to those who do not.

· Produce aggregate demand reductions of .64 MW and energy savings of 9,955 MWh with a TRC of approximately 1.5.

Section II. Program Process

A. Program Implementation

i. Performance Assessment

Once the participation agreement is signed (see Section II.B – Marketing Plan), we will assign (from our Field Engineering and Technical Support staff) a lead engineer to conduct a performance assessment of the customer’s refrigeration system.   

Before visiting the customer site, our lead engineer develops a general understanding of the refrigeration system and how it fits into overall facility operations through telephone conversations with appropriate facility staff, and by reviewing drawings and specifications, if available.  As part of these discussions, we determine the trend logging capabilities of the existing control system and the number, types and configuration of major system components.  

a. Develop a measurement plan

Refrigeration loads can be determined by metering the suction and discharge pressures of each compressor along with compressor on/off status and percent loading.  The percent of compressor loading can be determined by metering the slide valve position of screw compressors, or the cylinder unloader signals of reciprocating compressors.  The refrigeration load and compressor power requirement can then be determined from the manufacturer’s performance curves.  Degradation of compressor performance due to wear, tends to be relatively small in these types of machines.  These pressure and percent load values are often available through the refrigeration control system and can be logged and stored in electronic format.  If percent load signals are not available in the control system, compressor power, kW, can be metered and used with the refrigerant pressures along with the performance curves to obtain the load.  If suction and discharge pressures are not available, they can be metered or alternatively, temperatures can be metered using strap-on pipe temperature sensors.  The loads on an individual evaporator can be metered in cases where flooded evaporators with back pressure regulators are used.  The regulator signal is approximately proportional to the load on the evaporator.  The percent load can be applied to the evaporator rating for the operating conditions of the evaporator.  Evaporator fan energy can also be monitored to verify or determine fan operation, power consumption and defrost cycles.  Condenser fan power can be metered to determine condenser operation.  Combined with total heat rejection from the compressors and outside wet bulb and dry bulb temperatures, the condenser performance can be compared to manufacture’s performance data to assess degradation of condenser performance.  

Based on these considerations and the information provided by facility staff the lead engineer develops a measurement plan for the system.  The lead engineer works with our senior instrumentation technician to prepare the toolkit needed for the site (sensors, data loggers and other parts and equipment).

b. Site Inspection and Data Collection

We schedule the site inspection at a time that is mutually agreeable with the site contact, making sure that the appropriate staff will be available to provide a guided tour of the facility, and to assist with installing monitoring equipment and that management will also be available to discuss the goals, plan and possible outcomes of the assessment.  If possible, we schedule the visit at a time when the key decision makers are present and available to meet and participate in relevant portions of the site visit. 

As soon as possible after we arrive at the facility, there is a meeting with appropriate staff at which time the following is accomplished:

· Buy-in from affected parties: Help key individuals (operations and maintenance managers, production managers, and financial decision-makers) understand RAMP and encourage them to support the effort.

· Recommendation criteria: Identify financial thresholds, budgetary dollar ceilings, and operational constraints that will determine whether recommendations are acceptable.   

· Future system changes: Discuss the timing and scope of planned changes for the facility that might affect the refrigeration system, such as facility expansions, production line changes, or equipment upgrades. 

· Current problems: Ask about any operational problems, not only with the refrigeration system, but also with the production process, which might be related to refrigeration system performance.

After this meeting, the lead engineer works with facility staff to configure the needed trend logs on existing controls and installs the other sensors and data loggers as determined by the measurement plan.  Documentation is prepared for facility staff concerning the number and location of metering parts, so they can disconnect these items and ship the measurement kit back to our home office.  

Once the metering system is configured, it is set to collect high-resolution data.  Real-time measurement readouts are checked for the first few data intervals to ensure that the equipment is functioning properly.  The data collection continues for a few hours while other assessment tasks, such as the initial inspection of the system, are completed.  

High-resolution data are used to uncover changes in the refrigeration system that occurs quickly.  This data is also very useful in diagnosing a variety of control problems.  It may be necessary to force the system into certain operating modes to obtain the appropriate measurements, if this is acceptable to facility staff.   Spot measurements of pressure may be taken at various places throughout the system during the high-resolution data collection. These spot measurements can be used to identify many specific problems. 

Leading up to and during the collection of high-resolution data, we conduct an inspection of the facility and its refrigeration system accompanied by appropriate facility staff, so that they can point out important parts of the system, and explain their operation, maintenance, and any problems they might be having.  The objectives of this inspection are as follows:

· Interview refrigeration operating engineers system performance and operational problems.  Typical operational problems may include: “Frequent high condensing pressures”, “Excessive compressor cycling”, “Excessive or incomplete defrosting”, “Abnormal suction pressure losses”, Abnormal sounds or pipe vibration”, “Excessive seal failures”, “Excessive oil consumption”, and so on. 

· Identify major and critical refrigeration loads, such as those requiring low temperatures, humidity control, defrosting, or critical cooling/freezing loads that may drive compressor operations and/or adversely affecting the performance of other refrigerated loads.   Classify specific production and storage loads according to temperatures, load size, and times of operation.  This is the primary opportunity to understand the production and storage processes and the potential impact of refrigeration system issues on productivity, product quality, and customer satisfaction.

· Observe the control of compressor cycling and load/unloading.  If available, observe historical data of process and storage temperatures, system suction and discharge pressures.  Identify maximum and minimum refrigeration system loads.  Observe liquid sub cooling methods and compressor economizing.

· Observe the operation of the refrigeration control system.  Note locations and use of sensors for temperature, pressure, level, humidity, and energy monitoring.  Observe set points programmed in the system control.  

· Observe refrigeration piping and vessels for general condition of pipe and insulation. Note specific areas of insulation failures that may contribute to refrigeration loads.  If available, obtain copies of existing refrigeration piping and equipment drawings.

· Note potential sources of waste, such as condenser efficiency, noncondensible air, moisture infiltration into storage spaces, excessive compressor cycling, incomplete evaporator feed, inefficient compressor loading/unloading, methods of compressor oil cooling, abnormal piping pressure losses, and control system strategies. 

· Document problems identified during the initial inspection, and identify those that can be quickly adjusted and improved, such as suction and discharge pressure settings, or adjustment of defrost schedules and timing.  Make notes of specific operational problems that potentially warrant more detailed study.  Note any specific safety concerns that were apparent during the observations.  

During this inspection we gather the data needed to draw a simplified schematic of refrigeration equipment and loads, similar to the following figure. 
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Once the site inspection is complete and we have gathered sufficient high-resolution data, our field engineer will download that data to a notebook computer and then reset the data loggers to record 15-minute interval data.  The 15-minute data collection period may continue for a few weeks to observe impact of facility operating cycles and variation in ambient temperatures.  At the end of the recording period, facility staff will remove the data loggers and sensors and pack them for shipment to our home office. 

Before leaving the site, we meet with our main contact to discuss what we found in the initial inspection and to review what will happen next in the assessment process.  Possible improvements to the system are discussed to get initial feedback on their practicality and how management will receive them.  Some improvements may be removed from the list at this point.

c. Analysis and Recommendations

Once back at the office, we carefully review the notes taken at the site and develop a clear description of the system and its current operation and condition.  This description, including a line diagram, will be included in the assessment report.   

Using LogTool (analysis software developed by SBW specifically to support performance assessments), we derive refrigeration system daily usage profiles from the baseline measurements.  These may be adjusted to reflect data gathered from facility staff on production rates during the baseline measurement period and for typical facility operations.  The figure below shows the portion of the LogTool application that supports this analysis. We apply adjustments to these profiles to reflect the difference between the measured period and typical production periods. We use the profiles produced with LogTool, along with other inspection and measurement results, to establish a baseline model for the refrigeration system.  Model inputs will be derived from the review of field notes, manufacturers' data, and further telephone discussions with system operators, and results of the LogTool analysis.  The model produces an estimate the total annual refrigeration energy requirements and the associated typical use profiles.   
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Once the baseline model is established we review all findings from the inspection and discussions with facility staff and brainstorm a list of possible measures for improving performance.  The master list, shown in Section IV.A of this proposal, is a guide, as are the extensive library of assessment reports from previous sites (our team has completed more than 40 similar system assessments), but each system and its application and requirements are different and a good deal of creativity is required to develop the list of possible and practical measures for reducing the system’s energy costs while maintaining or improving refrigeration quality and reliability.

The measure list is divided into two groups, low-cost O&M measures, and costlier capital measures. The former includes clearly cost-effective measures ("quick fixes") identified during the system inspection. Examples of quick fixes include such as suction and discharge pressure settings, or adjustment of defrost schedules and timing, and any other obvious problems that require minimal effort to rectify.  Capital measures including new controls, variable speed drives, compressor replacement, ambient sub cooling, replacement of standard evaporators with liquid overfeed or flooded evaporators, and other items require costing and analysis before they could be implemented.  

After measures are identified and pertinent information assembled on their performance characteristics, they are represented in our dynamic simulation model for the system.  We use the model to calculate energy and demand savings for each measure.   Generally, we explore various scenarios for different combination of measures and try to find a small number of improvements that provide a large fraction of the possible savings with the shortest possible payback period.  We also draw on experience and the preferences of the facility operators to come up with the most practical and effective package of measures.  

Installed costs are estimated for each measure.  As appropriate, these costs are based on past experience, a cost estimating handbook, manufacturer quotes, or information provided by facility staff.  We also estimate the maintenance costs or savings that will be realized for each measure, taking into account equipment, supplies, utilities, and labor.  Cost estimates for specific equipment are continuously accumulated in our library for future reference.  In general, this is the first place we look for a good cost estimate.

We will adapt our integrated marketing and sales database to support RAMP.  This database tracks important data throughout each site’s lifecycle in the program and includes a feature for accurately modeling time-of-day and seasonal rate structures.  Once the best package of measures has been identified, all of the detailed use profiles and other data from the model are exported to the our database and the database produces the assessment report tables showing costs and benefits, based on the customer‘s rate schedule.  This process also helps us maintain standardized results for all sites and all phases of work at a site in the database, greatly reducing the time needed to prepare management reports on program accomplishments and status, and automating the calculation of customer incentives.  The figure below shows the database screen that is used for this purpose.  

[image: image10.wmf] 


An example of the assessment results table that can be produce by the database for inclusion in the customer report is shown below.
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d. Report and Presentation

We have developed a proven series of templates for the customer report, customer presentation, Notice of Intent and associated cover letters.  The report provides a one-page management summary of the assessment findings along with a more detailed technical description of the system and each proposed measure.  This is prepared and sent to our primary site contact.  A time is scheduled for a meeting with appropriate members of the facility staff and management.  Using the presentation template, we prepare a PowerPoint presentation that guides the discussion during this meeting.   Prior to the meeting we send the Notice of Intent, which serves three purposes:

· Provide the customer with practical advice on next steps required to implement each of our recommendations.  

· Notify the customer of the maximum rebate they will receive if all of the recommendations are implemented and the customer commits to the RAMP Maintenance Plus service. 

· Provide the customer with a way to document their intent to implement each measure, assign a responsible party on the customer staff, and make a commitment to complete the work by a specific date. 

The primary purpose of the presentation is to generate sufficient management support for the recommendations.  The best outcome is for the customer to make commitments on the Notice of Intent for each measure (responsible party, date for implementation) at this meeting.  Usually it takes further discussions and sometimes, supplemental analyses to get everyone at the facility lined up behind the recommendations and ready to proceed.

A secondary goal of the presentation is to motivate the customer’s commitment to keeping the system running efficiently once it has been tuned up.  At this point, we explain the Maintenance Plus service available from RAMP and the impact it has on their incentive payment.  We describe our responsibilities under this service, which are to:

· Present information on good system maintenance practices.

· Present specific recommendations on how to ensure that the long-term performance of the energy efficiency improvements.

· Conduct two tune-up inspections (two years and four years after implementation), and provide corrective action recommendations, as needed, after each of those inspections.

We also describe the commitments expected from the customer when they sign RAMP’s Maintenance Plus service agreement, which is to:

· Adopt RAMP’s recommended system maintenance practices.

· Implement corrective actions identified by system tune-up inspections.

ii. Implementation

It is the customer’s responsibility to implement the recommendations approved in the Notice of Intent.  In some cases, the customer’s staff can accomplish this work.  Often, it will be done by some combination of efforts from the customer’s trusted vendors and their own staff.  If the customer needs assistance and does not have a preferred vendor, we will draw on our extensive network of contacts among vendors and help the customer make contact with one or more vendors, but the selection and supervision of the vendors will still be the customer’s responsibility.  The engineer assigned from our Field Engineering and Technical Services staff will be available throughout the implementation phase to provide guidance on technical issues and to examine alternative measures that may emerge as the work proceeds.

iii. Savings Verification and Commissioning

Once work on the improvements is substantially complete, our lead engineer will return to the site and re-install the metering system.  High-resolution data will be collected for a few hours while the system is run in various control modes.  In addition, the lead engineer will inspect all changes made to the system since the baseline measurement period, including the measure-related modifications.   Any problems with measure implementation will be noted.  We will work with facility staff or their vendors to make sure they understand what needs to be corrected and how to accomplish the correction.  The metering system will be left in place to collect 15-minute data an appropriate period following notification that all corrective actions have been taken and then will be removed and shipped back to our home office.

Once the metering data is returned, our lead engineer will analyze the data along with other information gathered about the as-built and as-commissioned characteristics of the measures.  The result of this analysis will be an estimate of verified savings for the project and will be the basis for the customer’s incentive payment.

iv. Maintenance Plus Service

The final phase of our work with each customer will be devoted to establishing an effective maintenance program for the system that not only ensures that refrigeration demands are met but also maintains the savings from the efficiency improvements.  We will prepare recommended maintenance practices for the system and work with the customer to get this adopted as part of their preventative maintenance program.  We will assist the customer in procuring any necessary maintenance services from qualified vendors.

If the customer makes a commitment to incorporate our recommended maintenance practices in their preventative maintenance program then we will sign an agreement with them to provide our Maintenance Plus service.  Under this agreement one of our engineers will make tune-up inspections of the system to identify corrective actions, if any, needed to keep the energy efficiency measures operational.  In return, the customer will agree to implement these corrective actions, if they are cost-effective and practical.  The term of this agreement will allow us to conduct two Maintenance Plus service visits, two years and four years after implementation.  Our Maintenance Plus service will be offered to the customer at no cost.  

For each annual Maintenance Plus service visit our engineer will:

· Contact the facility and discuss any changes to the refrigeration equipment or changes to production/operations, which affect refrigeration loads that have occurred since the last visit.  This allows us to adjust the metering equipment that we bring to conduct the service visit to account for things like additional compressors, or compressors of different size.

· Visit the site and inspect the system, with a focus on the energy improvements made under this program.  Install metering equipment to collect high-resolution data for a few hours. Analyze the findings from the inspection and the metering and determine what corrective actions are needed, if any, to restore the efficiency measures to a fully operational state.

· Conduct a walk-thru with appropriate members of the facility staff to review the corrective actions that are needed and to discuss the best method for accomplishing these corrections.  Meet with facility management to present the corrective action list and convey the best method for accomplishing these corrections.

v. Coordination with other programs

RAMP provides incentives for some improvements that are eligible for rebates under the Standard Performance Contracting (SPC) program.  It will be important to avoid customers double-dipping for these improvements.  We will provide frequent updates on customers served by RAMP to SPC so that double-dipping can be avoided.

RAMP provides a fully integrated approach that overcomes many of the market barriers to refrigeration efficiency improvements.  Other programs, such as SPC, that provide services to industrial customers could refer those customers to RAMP for assistance with refrigeration improvements.

B. Marketing Plan

i. Develop Marketing Materials

We will develop marketing materials for RAMP, including the following:

· Color brochure describing the program, which could be distributed in printed form or as a PDF file via e-mail.

· One page announcement designed for FAX delivery

· Summaries of prior accomplishments and example reports, which could be delivered via FAX, regular mail or e-mail.

· Display materials that can be used at trade shows and professional association gatherings.

· PowerPoint presentation that could be used at trade and professional association gatherings.

ii. Recruit Candidates

Our first priority in recruiting customers will be to work with the existing customer relationships of our engineering team.  We will contact these firms as appropriate and determine whether they have facilities in the PG&E service territory and whether they have interest in the program.  We will continue this networking as the program is implemented and new facilities are served. We expect a number of facilities to participate based on referrals. In addition, we will market through vendors, trade associations, and professional associations.  This is accomplished by sending a member of our marketing staff to appropriate gatherings and by direct telephone contacts.  

We will also purchase a prospecting database from Dunn & Bradstreet, which will provide contact information for all firms in the service territory that are potentially eligible for RAMP. SBW's Vice President, Ben Wildman, will orchestrate and make many of the marketing calls.  He was the driving force behind our marketing success for the 2002-03 CAMP program and will continue that record of success for RAMP. His marketing team will fully educate the facility management staff concerning the services, benefits and commitments associated with this program.  The recruitment script will include some preliminary screening concerning the size and operating conditions of the facility's refrigeration systems.  In general, we will be looking for facilities that have at least 200 hp of in-service refrigeration compressor capacity and systems that are operated at least 4000 hours per year. 

Facility staffs are very busy and somewhat cynical about sales calls, so it can take many attempts to get through to the correct person.  Sometimes, we find that by sending a FAX we can attract attention.  Once we have the appropriate person on the phone, we can quickly confirm whether they are qualified for the program.  If they are and the give us just a few minutes of their time, we can tell them enough about the program to capture their interest.  

iii. Engineering Sales Visit

Lead engineers will support the sales and marketing team by visiting eligible sites that have expressed interest in the program.  During this visit the lead engineer will briefly walkthrough the facility, examine relevant equipment, and meet with appropriate facility staff to become familiar with relevant aspects of the facility’s operating practices.  They will also describe how the program works and explain its benefits.  The sales visit has three purposes:

· To determine whether there is adequate potential for energy savings to justify offering services to the customer,

· To evaluate the customer’s willingness to take action if given good recommendations.  It is critical that the sales engineer have some discussion with decision makers as part of the sales visit to assess whether they are prepared to act and to understand their financial and other constraints.

· If there is potential and a customer is willing to act, then the final purpose is to build trust and motivate the customer to sign the participation agreement,

iv. Motivating the Customer’s Decision to Participate

Some facilities will agree to participate in the program while our sales engineer is at their site.  Others may need management and legal review of the participation agreement, which can take as much as six months.  Whatever the circumstances, members of our marketing team will stay in touch with the customer and apply gentle pressure to the keep the process moving forward and help the customer decide to participate.

C. Customer Enrollment

For facilities that qualify and are interested our marketing team will obtain a customer participation agreement signed by the appropriate facility decision-maker that commits their firm to giving serious consideration to our recommendations.  Our agreement with the customer will describe in succinct language the responsibilities of both parties (customer and RAMP).  

The major customer responsibilities are as follows:

· Provide appropriate time from facility management and operations staff to assist the RAMP engineer in reviewing the system, including the establishment of trend logs using the existing control system and the installation of required measurement equipment.

· Implement RAMP recommendations if they are found to be cost-effective and beneficial to facility operations, including any corrective actions required at the time the improvements are commissioned.

RAMP’s responsibilities are:

· Conduct a performance assessment of the refrigeration system and present clear and practical recommendations concerning needed improvements.

· Provide technical support and guidance during the implementation of the recommended improvements.

· Conduct diagnostic testing after improvements are complete and a report, if needed, indicating what corrective actions the customer needs to take to complete the commissioning of the improvements.

· Compute verified savings based on as-commissioned characteristics of the efficiency measures.

· Pay customer an incentive for verified savings.

Once the project is commissioned, the customer will have the option of signing the RAMP Maintenance Plus service agreement.  Under this agreement RAMP commits to:

· Present information on good system maintenance practices.

· Present specific recommendations on how to ensure that the long-term performance of the energy efficiency improvements.

· Conduct two tune-up inspections (two years and four years after implementation), and provide corrective action recommendations, as needed, after each of those inspections.

The customer commits to:

· Adopt RAMP’s recommended system maintenance practices.

· Implement corrective actions identified during each of the system tune-up inspections.

D. Materials    .  

The customer is responsible for purchasing and installing any equipment needed to implement the recommendations, along with any needed adjustments or modification to existing equipment.  The RAMP engineer will be available to provide consultation as needed during the implementation process.  The customer will be provided a list of refrigeration equipment designers, builders and service organizations doing business in California which they can choose from, if necessary, to assist in implementing the RAMP recommendations. 

E. Payment of Incentives

Once implementation is complete the RAMP engineering team will verify savings (repeating measurements taken in the baseline period) and will prepare a brief savings verification report.  This will describe the as-implemented characteristics of the measures and the estimate of savings (kW, kWh and Therms) that were achieved.  The verification report also states a final implementation cost for the project, based on information provided by plant staff (which has passed a reasonableness review by the RAMP engineer). At this time, we also send a RAMP Maintenance Plus service agreement.  This agreement provides our system maintenance recommendations and commits SBW to conduct two system tune-up inspections.  If the customer returns a signed Maintenance Plus service agreement they will receive 100% of their incentive,  $.12 / verified kWh saved and $.60 / verified Therm saved, up to 50% of the project cost.  Customer’s who do not participate in Maintenance Plus receive only 70% of their possible incentive.  The incentive check will be mailed to the customer within 30 days following receipt of the signed Maintenance Plus agreement.

F. Staff and Subcontractor Responsibilities

Our team for this program will be organized as follows:

· Program Management.  Marc Schuldt, President, SBW will be our program manager.  He will be our primary contact with the CPUC and will have ultimate responsibility for the on-time accomplishment of our savings goals.  He will be assisted by Michael Baker, Vice President SBW, who will be responsible for adapting our sales and marketing systems to the requirements of this program.

· Marketing and Sales.  Ben Wildman, Vice President, SBW, will manage marketing and sales. Mr. Wildman will be assisted by Robert Blue, Marketing Specialist, SBW. Mr. Blue has over eleven years of sales and marketing experience, and recently developed and directed the sales efforts for a program that provides business owners and facility managers with solutions that improve the financial and environmental performance of their buildings.    In addition, all the lead engineers from field engineering and technical support staff will be available to conduct sales engineering visits to interested plants.  Some members of the engineering staff are subcontractors, as described below.

· Field Engineering and Technical Support.  Jeffrey Romberger, SBW, Senior Project Engineer, will lead the Field Engineering and Technical Support staff.  He has performed a similar role for three years as part of our support for the PacifiCorp industrial energy FinAnswer program.  He will be assisted by members of SBW’s engineering staff including: Lynn Qualmann, Bing Tso, Patricia Goudge, Roger Hunter and our senior technician Randy Birk.  In addition, other senior engineers, who are refrigeration specialists, have joined or team on a subcontract basis: Ted Styskel, Food Facility Engineering, Inc.; Glenn Combs, Chem-Engineering Services; Victor Dervin, Professional Cooling Inc.; and Stan Tory (Sole Proprietor).

G. Work Plan and Timeline for Program Implementation

The following figure provides a Gantt chart for the proposed program.  It shows each of the major tasks and the milestones within each task.  As shown in the chart, our team expects to start providing service to our first customer under RAMP by the first week in June of next year.  
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Section III. Customer Description

A. Customer Description

Most RAMP customers will be large industrial facilities or cold storage facilities with electric service of 500 kW or greater, located in the PG&E service territory.  Based on market research, we expect the majority of participants to be in the market segments shown in the table below.

	Market

	Refrigerated Warehouses

	Food & Kindred Products

	Chemicals & Allied Products


We expect a portion of the participants to be in hard to reach geographic areas.
B. Customer Eligibility

To be eligible for RAMP, the customer and their refrigeration system must meet the following criteria:

· Customer must be billed for electricity by PG&E.

· Customer’s refrigeration compressor horsepower multiplied by the hours of operation must be greater than 800,000 hp-hr per year.

C. Customer Complaint Resolution

The first point of contact for any customer participating in RAMP is the assigned lead engineer.  The RAMP customer participation agreement will contain a statement informing the customer about the procedure for contacting other parties associated with RAMP.  If necessary, we will utilize the following procedure to resolve the complaint:

The Parties shall attempt in good faith to resolve any dispute arising out of or relating to this Contract promptly by negotiations between an officer of SBW or their designated representative and an executive of similar authority of the end-user.  Either Party may give the other Party written notice of any dispute.  Within twenty days after delivery of said notice, the executives shall meet at a mutually acceptable time and place, and thereafter as often as they reasonably deem necessary to exchange information and to attempt to resolve the dispute.

If the matter has not been resolved within thirty days of the first meeting, either Party may initiate a mediation of the controversy.  The Parties shall enter into binding arbitration as mediated by the American Bar Association or other nationally recognized entity for such dispute resolution.

D. Geographic Area

A RAMP customer can be located anywhere in the PG&E service territory.

Section IV. Measure and Activity Description

A. Energy Savings Assumptions

There are two important strategies for reducing the energy and demand requirements of these systems.  The first is to motivate facilities to adopted better operations and maintenance (O&M) practices.  The second strategy is to make capital improvements to these systems that are consistent with the improved O&M practices.  The combination of smart maintenance and operations with appropriate capital improvements yields the largest gains in energy efficiency.    

O&M practices that will produce energy and demand savings include the following:

Refrigeration compressors

· Schedule overhauls of reciprocating compressors 

Evaporators

· Maintain clean, ice-free surfaces

· Keep evaporators free of hard water and bacterial growth

Condensers

· Keep heat exchanger surfaces clean

Compressors

· Check shaft seals periodically and replace as needed

· Recapture shaft seal refrigerant leakages from higher stages to lower stages

· Maintain optimal refrigerant operating inventory

· Periodically, survey compressor for inefficiency due to wear

Filters

· Check suction line filters periodically and replace as needed

Control System

· Change compressor staging instructions when compressors are replaced

· Calibrate temperature and pressure sensors periodically and replace as needed

· Check system scheduling of defrost cycles and evaporator fans periodically for accuracy

· Reconsider compressor staging algorithms periodically and revise as needed

Refrigeration gas lines

· Purge non-condensible gases from the system (Auto Purgers)
Capital improvements that can produce energy and demand savings include the following:

Control System Improvements  

· New Refrigeration Control System, including some of the following features

· Optimal staging of compressors to meet load using less electricity

· Partial unloading of individual reciprocating or screw compressors 

· Floating head pressure controls 

· Wet bulb control of condenser

· Raise suction pressure

· Reduce evaporator coil defrost time using time-initiated , demand terminated method.

· Reduce evaporator fan use as appropriate

· Graphic of current refrigeration system parameters including temperatures, kWh and pressures to assist in troubleshooting

Reduce condenser fan run-time or control VFD’s on condenser fans

Control VFD motors for screw compressors at part load 

Introduce ambient sub-cooling if appropriate

Install a desuperheater for subcooling where there is a need for waste heat

Consider upgrading from a single stage to a multi-stage system if end-uses require different cooling temperatures

Compressors

· Install VFD’s on screw compressors

· Install / maintain part load controls on reciprocating compressors

· Replace liquid injection oil cooling with thermosiphon oil cooling on screw compressors

· Replace inefficient compressors

· Add compressors if peak load cannot be met efficiently

· Alternatively, consider upgrading to larger capacity centrifugal or screw compressor as a replacement for a reciprocating compressor

· Replace inefficient motors where possible

· Hot gas defrost compressor

Evaporators 

· Install VFD’s on fan motors

· Replace standard evaporators with liquid overfeed or flooded evaporators

· Replace inefficient motors

Condensers 

· Install VFD’s on fan motors

· Increase condensing capacity 

· Install 2-speed condenser fan motors

· Replace inefficient motors

Refrigerant

· Change from freon to ammonia, which has a high heat of vaporization

Refrigerant piping 

· Changing piping to support higher suction pressures

Refrigeration load reduction

· Infiltration minimization

· Reduce infiltration at doors with air curtains, strip curtains, or high speed doors

· Reduce infiltration from leaks in envelope of refrigerated space

· Reduce sources of heat gain in refrigerated space

· Improved lighting efficiency

· Put lights on sensors or timers

· Reduce other sources of heat within space

· Improve envelope insulation

· Reduce sources of heat gain to refrigerant

· Review/Upgrade refrigeration system insulation to reduce heat leaks

Multi-stage compressors

· Optimize individual stage loads by upgrading evaporators to shift load to higher refrigeration stages

RAMP recommends a package of improvements that capture the largest possible share of potential energy savings while maintaining an attractive payback for the customer.  The measures that comprise the package and the expected savings from each measure or for the package as a whole, is determined by many factors including the size, type and layout of system components and the loads that are served by the system.  Therefore, it is only possible to estimate savings for the typical customized package of improvements.

The most reliable estimate of future savings from RAMP comes from prior performance assessments.  The table below shows the kWh, kW and Therm savings estimates for 59 facility assessments.  Members of our engineering team were either the lead engineer or conducted quality control reviews for each of these assessments. Based on our experience we believe it is prudent to assume 80 percent of these savings were actually realized by the customers.  The table also shows the average implementation cost for these projects.  Note that we have reduced the realization rate for gas savings to .2.  This is because we are basing the gas savings estimate on very large facilities served by a member of our team elsewhere in the country and we are not sure whether facilities of similar size can be recruited into the program in California.
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Cold Storage Produce

2,455,212

           

 

147

                        

 

355,278

               

 

Cold Storage Produce

143,762

              

 

18

                          

 

21,125

                 

 

Cold Storage Produce

403,392

              

 

18

                          

 

102,475

               

 

Cold Storage Produce

639,837

              

 

17

                          

 

116,979

               

 

Cold Storage Produce

817,878

              

 

46

                          

 

190,519

               

 

Cold Storage Produce

224,473

              

 

10

                          

 

79,100

                 

 

Cold Storage and Processing Produce

1,196,439

           

 

55

                          

 

285,324

               

 

Cold Storage and Processing Produce

887,695

              

 

23

                          

 

128,121

               

 

Cold Storage Produce

285,978

              

 

13

                          

 

166,838

               

 

Frozen Food Processing

1,342,937

           

 

153

                        

 

461,580

               

 

Cold Storage and Processing Produce

471,598

              

 

27

                          

 

87,106

                 

 

Cold Storage Produce

431,441

              

 

52

                          

 

67,373

                 

 

Cold Storage Produce

442,172

              

 

19

                          

 

132,869

               

 

Cold Storage and Processing Produce

661,105

              

 

23

                          

 

149,763

               

 

Cold Storage and Processing Produce

330,168

              

 

11

                          

 

70,096

                 

 

Cold Storage and Processing Produce

730,150

              

 

78

                          

 

113,233

               

 

Cold Storage and Processing Produce

989,268

              

 

45

                          

 

72,305

                 

 

Cold Storage and Processing Produce

1,264,234

           

 

114

                        

 

280,911

               

 

Cold Storage Food and Drug

596,049

              

 

27

                          

 

149,864

               

 

Cold Storage and Processing Produce

1,779,744

           

 

88

                          

 

480,327

               

 

Cold Storage and Processing Produce

2,214,226

           

 

101

                        

 

574,750

               

 

Cold Storage and Processing Produce

1,037,131

           

 

88

                          

 

295,354

               

 

Cold Storage and Processing Produce

184,648

              

 

17

                          

 

31,455

                 

 

Frozen Storage Meat and Produce

340,537

              

 

31

                          

 

102,407

               

 

Cold Storage and Processing Produce

467,447

              

 

21

                          

 

85,577

                 

 

Cold and Frozen Storage Meat and Produce

404,541

              

 

19

                          

 

62,147

                 

 

Cold Storage and Processing Produce

704,955

              

 

40

                          

 

144,706

               

 

Cold Storage and Processing Beverage

2,381,008

           

 

136

                        

 

464,693

               

 

Cold Storage and Processing Produce

2,352,107

           

 

134

                        

 

339,485

               

 

Cold Storage Produce

2,072,558

           

 

95

                          

 

267,508

               

 

Cold Storage and Processing Produce

3,541,127

           

 

162

                        

 

380,488

               

 

Cold Storage and Processing Produce

1,439,573

           

 

66

                          

 

299,552

               

 

Frozen Storage Food and Drug

2,063,168

           

 

94

                          

 

877,370

               

 

Cold & Frozen Storage and Processing Produce

1,841,246

           

 

153

                        

 

698,776

               

 

Cold and Frozen Storage Food and Drug

1,682,674

           

 

80

                          

 

332,378

               

 

Frozen Food Processing

1,919,277

           

 

165

                        

 

336,987

               

 

Cold Storage and Processing Produce

2,870,362

           

 

356

                        

 

551,618

               

 

Frozen Food Processing

4,281,207

           

 

-

                         

 

1,869,296

            

 

Cold Storage and Food Distribution

924,015

              

 

42

                          

 

187,921

               

 

Cold and Frozen Storage Produce

1,126,032

           

 

115

                        

 

304,336

               

 

Cold Storage and Processing Meat

1,580,978

           

 

90

                          

 

261,003

               

 

Cold Storage and Processing Produce

598,417

              

 

55

                          

 

104,469

               

 

Cold Storage and Processing Produce

367,582

              

 

21

                          

 

71,678

                 

 

Frozen Food Processing

1,342,937

           

 

153

                        

 

461,580

               

 

Cold Storage and Processing Beverage

521,141

              

 

30

                          

 

174,751

               

 

Cold Storage Produce

69,230

                

 

8

                            

 

20,494

                 

 

Cold Storage Processor

723,160

              

 

67

                          

 

564,126

               

 

Cold Storage and Processing Meat

749,534

              

 

43

                          

 

721,800

               

 

Cold Storage Chemical Processor

598,417

              

 

55

                          

 

104,469

               

 

Cold Storage Food Processor

1,236,368

           

 

289

                        

 

287,651

               

 

Cold Storage and Processing Meat

1,005,370

           

 

80

                          

 

893,890

               

 

Cold Storage and Processing Meat

136,247

              

 

16

                          

 

118,598

               

 

Froz. Food Manuf

1,715,907

           

 

66

                          

 

378,969

               

 

Produce warehouse

596,472

              

 

84

                          

 

88,000

                 

 

Chemical Plant

533,000

              

 

149,000

               

 

Chemical Plant

378,000

              

 

200,000

               

 

Chemical Plant

206,000

              

 

152,000

               

 

Chemical Plant

2,660,000

           

 

50,000

                 

 

Chemical Plant

667,000

              

 

175,000

               

 

Savings Realization Rate

                      0.80 

                         0.80 

                     0.20 

Realized Savings

           48,946,505 

                       3,163 

               888,800 

Average per Plant

                829,602 

                            54 

                 15,064 

                 282,974 


We have used these results, along with our goal of completing 12 projects in 2004-05, and our estimates of the costs for implementing the program to estimate the total savings from the program and its cost-effectiveness.  The table below shows the results.
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Number qualified

282

% participating

4.6%

Number of participants

12

Average Customer

Total Energy Use

kWh

8,060,120

         

 

kW

2,120

                

 

Therms

2,591,892

         

 

Refrigeration Energy Use

kWh

2,144,136

         

 

kW

616

                   

 

Therms

405,959

            

 

Energy Savings

kWh

829,602

            

 

kW

54

                     

 

Therms

15,064

              

 

Customer Costs

Implementation cost

$282,974

Simple Payback - Years (@ $.09/kWh)

3.79

                  

 

Corrective actions over life of savings

$30,000

Customer Incentives

Electric

Incentive ($.12 per kWh saved)

$99,552

Without Maintenance Plus agreement (70%)

$69,687

Gas

Gas Incentive ($.60 per Therm saved)

$9,039

Without Maintenance Plus agreement (70%)

$6,327

Program Total Savings

MWh

9,955

                

 

MW

0.64

                  

 

Therms

180,773

            

 

Program Cost

Incentives

1,303,090

         

 

Program implementer

1,328,159

         

 

Total

2,631,249

         

 

Net to Gross Ratio

0.8

Effective Useful Life (years)

15


B. Deviations in Standard Cost Effectiveness Values

In the preceding table we have adopted a net-to-gross ratio of .8, consistent with the value given by the policy manual for all other non-residential programs. An Effective Useful Life (EUL) of 15 years has been used.  We believe the customized solutions we propose for the participating facilities are similar to those that could be funded under SPC, therefore we used the EUL value given in the policy manual for custom measures under SPC.

C. Rebate Amounts

If the customer returns a signed Maintenance Plus service agreement they will receive 100% of their incentive,  $.12 / verified kWh saved and $.60 / verified Therm saved, up to 50% of the project cost.  Customer’s who do not participate in Maintenance Plus receive only 70% of their possible incentive.

D. Activities Descriptions

Not applicable.

Section V. Goals

Our goals for RAMP are:

· Complete performance assessments and present recommendations for 12 industrial customers served by PG&E. 

· Motivate these customers to implement our recommendation and produce aggregate coincident peak demand reductions of .64 MW and energy savings of 9,955 MWh and 15,064 Therms, with a TRC of approximately 1.5.
· Conduct two rounds of tune-up inspections (two year and four years after implementation) and motivate customers to implement all corrective actions recommended following these inspections for 12 customers.
Section VI. Program Evaluation, Measurement and Verification (EM&V)

With CPUC guidance and approval, we will select a third party EM&V contractor, who will provide an independent and objective evaluation of the program results.  The CPUC and the IOU administrator will have direct access to this subcontractor and SBW will make every effort to ensure that this subcontractor is allowed to conduct their work in an independent manner.

The third-party evaluation will consist of both a process and an impact evaluation. The process evaluation will be conducted throughout the program period and consists of the following elements:

· An examination of the entire program delivery process to determine whether there are any significant deviations from the original program design. Any such deviations will be documented along with their motivations.  

· In-depth interviews with a sample of participants to determine why and how they decided to join the program 

· In-depth interviews with a sample of customers who were informed of the program but who decided not to participate. This will be done to identify reasons why the program efforts to reduce identified market barriers were not successful with some customers as well as to identify additional, and unanticipated, market barriers. 

· A survey of all participants to measure customer satisfaction and ideas for improvement in the program's services and procedures.

Periodic feedback will be provided to SBW throughout the program period in order to provide corrective and constructive guidance regarding the implementation of the program. 

The impact evaluation will consist of the following elements:

· An engineering review of a random sample of 6 projects to verify accuracy of the models, their inputs and energy savings and demand reduction calculations.  A qualified engineer who is a refrigeration specialist will conduct these reviews.  

· On-site visits to a small sample of the customer sites that account for the largest fraction of program savings to verify all activities contained in project documentation

· Based on these analyses, any necessary adjustments will be made to the savings for the population of projects. This contractor will re-estimate savings for the sample and calculate a savings realization rate.  This rate will be applied to the total savings recorded in the program tracking system to estimate verified savings for the program.

It is important to emphasize that RAMP's savings verification will be based on pre and post installation measurements of system performance parameters.  These measurements are used to develop a calibrated baseline simulation model for each refrigeration system.  In addition, the evaluator will conduct an expert engineering review for a sample of 6 projects (50% of all projects) to determine whether there are any flaws in the engineering analysis.  This protocol exceeds the requirements of the most detailed savings verification method described in the International Performance Measurement and Verification Protocol.

Our two recommended EM&V contractors are:

Ridge & Associates

3022 Thompson Avenue

Alameda, CA 94501

510-865-6011

Contact:
Mr. Richard Ridge

Equipose Consulting 

4309 Whittle Avenue

Oakland, CA 94604

(510) 864-8507

Contacts:
Mr. Tim Caufield

These firms have extensive experience with a wide variety of EM&V studies of non-residential energy efficiency programs in California.  They both have a reputation for providing high-quality objective EM&V studies.

Neither firm is affiliated in any way to SBW Consulting, Inc.  We have hired Ridge and Associates as an independent contractor to provide evaluation services on previous projects.  We have never had any business relationship with Equipose Consulting.
Section VII. Qualifications

A. Prime Implementer

i. Company Overview

SBW Consulting, Inc., established in 1990, provides a wide range of energy efficiency services to utilities, government agencies, research organizations, energy service companies, and end users.  These services help our clients identify and implement cost-effective energy, water, and other resource efficiency projects in commercial and industrial facilities.  Our engineering staff has extensive experience with efficiency improvements for many end use systems including lighting, building envelope, HVAC, hot water, refrigeration, compressed air, boilers, pneumatic conveyance, drive power systems and industrial process equipment (waste water treatment, rock crushing, kilns, steam injection, oil well pumping, injection molding and sawing/milling systems).  

Our engineering team has conducted studies (audits and evaluation), in many cases involving extensive pre and post metering of important system parameters, for efficiency projects at more than 800 plants during the past 10 years.  Most of these plants have been located in California, Oregon and Washington.  These projects involve an enormous breadth of efficiency technologies.  We have savings calculation procedures for dozens of technologies and specific applications, and will be glad to have these used by this program.  The table below summarizes the types of studies we have performed across the spectrum of industrial market segments.

We have demonstrated our ability to manage a complete program as the prime contractor to PG&E for the 2001 CAMP (Compressed Air Management Program) and the program implementer for 2002-03 CAMP.
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Efficiency 
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20

Food And Kindred Products 

X

X

X

X

X

22

Textile Mill Products 

23

Apparel And Other Textile Products 

24

Lumber And Wood Products 

X

X

X

X

X

25

Furniture And Fixtures 

X

26

Paper And Allied Products 

X

X

X

X

X

27

Printing And Publishing 

X

X

X

X

X

28

Chemicals And Allied Products 

X

X

29

Petroleum And Coal Products 

X

X

X

X

30

Rubber And Misc. Plastics Products 

X

X

X

X

X

31

Leather And Leather Products 

32

Stone, Clay, And Glass Products 

X

X

X

X

X

33

Primary Metal Industries 

X

34

Fabricated Metal Products 

X

X

X

35

Industrial Machinery And Equipment 

X

X

X

36

Electronic & Other Electric Equipment 

X

37

Transportation Equipment 

X

X

X

X

38

Instruments And Related Products 

X

39

Miscellaneous Manufacturing Industries 

X

X

X

X

X

Total Projects

35         

90         

110         

80         

41         


ii. Relevant Projects

Provided below is a summary of SBW’s relevant project experience.

· Support for the SCE Large SPC Retrofit Program

SBW is providing technical support to SCE for the implementation and administration of the Large Standard Performance Contract (SPC) Program. To date SBW has provided technical review of more than 200 program applications. The reviews consist primarily of a critique of the energy savings calculations and Measurement and Verification Plan proposed by the applicant for a variety of commercial and industrial sector energy conservation measures. In many cases where SBW has found technical problems with the applications, they have intervened to assist the participant with making appropriate modifications to the application. In selected cases for first time applicants, SBW has prepared entire M&V plans and savings calculations for applicants. In addition, SBW has provided support to the ongoing development of the program procedures. For the PY2000 program, SBW developed simplified lighting compliance procedures that significantly reduced the time to prepare an application and conduct M&V; yet preserved the statistical integrity of the savings estimates. 

· PacifiCorp Energy FinAnswer Audit Program

SBW provides engineering staff support for PacifiCorp's Energy FinAnswer program.  This program provides energy audits for participating commercial and industrial customers.  These studies involve intensive site evaluations, measure development, monitoring, and engineering analysis, and result in detailed reports summarizing costs and savings for energy conservation measures.  SBW is completing or has completed 20 energy studies for a wide range of large facilities, including heavy industries, municipal water treatment plants, refrigerated warehouses, and schools.  These studies have examined measures that improve efficiency in compressed air, refrigeration, lighting, HVAC, pneumatic conveying, motor, and pumping systems.  In addition, SBW has performed quality control reviews for 62 FinAnswer reports prepared by other firms.

· Compressed Air Management Program

SBW is providing compressed air performance testing services for 60 large industrial customers served by PG&E. At each site, we conduct an audit to document the characteristics and operations of the compressed-air systems.  Short-term metering equipment is installed to obtain profiles of compressor energy use and pressure profiles at various points in the supply and distribution system. One-time measurements of various system parameters were also taken.  These data are used to develop typical-day profiles for compressed air loads and to detect other system operation problems and opportunities for efficiency improvements.  US DOE's AirMaster+ program is used to analyze the cost and energy savings of Reduced Leakage, Unload Controls, Reduced Pressure, Sequencing/Staging, and Reduce Run-Time, as applicable.   The service includes a detailed presentation of findings and recommendations to plant management and follow-up monitoring (after improvements have been made) to confirm the energy savings that are achieved.  SBW was authorized by the California Public Utility Commission to continue the program during 2003/04.  During this period we also offer an incentive to participants for the installation of our recommendations and for establishing a three-year maintenance program supervised by a compressed air specialist.  SBW is responsible for all aspects of marketing, administration, incentive payment and technical services for this program.

· Seattle City Light Facility Assessment Program

SBW provides engineering staff support for SCL’s Facility Assessment Program (1997-Present).  This program provides an audit of energy and water use systems for participating customers.  Specific improvements are identified and assessed, including expected savings and payback period.  K-12 schools have taken advantage of this program.  SBW completed a facility assessment for a 160,000-sq.ft school in Des Moines, WA.  We examined cost-effective gas, water, and electric improvements.  These included major measures, such as lighting and HVAC system upgrades.  We performed a similar assessment at the main and branch campuses for one of Seattle's community colleges (total floor area of 480,000 square feet).  An important part of each facility assessment involves the use of SBW’s Load Profiler software to examine patterns in the 15-minute interval data that are available from the electric utility meters.  Each assessment produces an action plan for the building operators that can be followed in implementing the proposed improvements.  During the last two years SBW has completed analysis for more than 70 commercial buildings in the SCL service area.

· National Grid USA 1998/1999/2001 Industrial Process Impact Evaluation

SBW completed a detailed impact evaluation of 34 industrial process efficiency projects implemented at facilities located throughout the National Grid USA service territory in New England. National Grid USA provided incentives to these facilities in 1998/1999/2001 under their Design 2000plus and Energy Initiative conservation programs.  Measures receiving incentives under the program included efficient vacuum systems; high-speed production equipment; condensing water control valves; upgraded compressed air systems; efficient process cooling; improved arc welders; VSDs on injection molding machines, grinders and irrigation pumps; furnace controls; process heat exchangers; efficient manufacturing lines and dissolved oxygen controls. Each measure was subjected to the rigorous on-site data collection and analysis necessary to develop accurate estimates of energy savings achieved by the program.  

· Support for the PG&E Large SPC Retrofit Program

SBW is providing technical support to PG&E for the implementation of the Large Standard Performance Contract Program. To date SBW has provided implementation assistance to 11 first-time commercial and industrial customers that needed help in preparing an incentive application. The assistance has ranged for turn-key preparation of entire applications to assistance with portions of application that are problematic to the customer. For some customers the assistance has included short term instrumentation of energy systems and the analysis of the resulting data sets to determine the actual savings achieved by the retrofits. Special emphasis has been placed on assistance with retrofits to industrial compressed air systems, which are difficult for customers to evaluate and for which SBW has specialized experience.  

· PG&E Industrial O&M Baseline and Potential Study

SBW was retained by Pacific Gas and Electric to developed improved methods for identifying and assessing the opportunity for increased industrial energy efficiency through improved operations and maintenance (O&M) practices.  A current practices inventory was conducted for more than 120 industrial facilities to determine which of 161 energy efficient practices are currently part of their O&M procedures.  In addition, detailed engineering assessments were conducted for 13 large facilities to identify specific potential for cost-effective O&M improvements.  On average, energy savings in excess of 300,000 kWh per year were found at these facilities.  A library of O&M assessment algorithms are currently under development for us in future industrial O&M audit programs.

· OMAT - Operations and Maintenance Audit Tool

SBW is currently developing a tool to be used by PG&E in delivering O&M audits to industrial customers.  This tool provides specific guidance on the data to be collected to evaluate the potential savings from a series of O&M practice improvements to compressed-air, boiler, HVAC and other systems.  A user-friendly interface, guides the auditor through the analysis of each practice improvement and prepares a draft customer report as a Word 97 file that can then be easily edited.

· On-Line Energy Management Library

SBW was the prime contractor responsible for developing PG&E’s On-Line Energy Management Library.  More than 130 documents were prepared based on an extensive review of the energy efficiency literature.  These documents were designed to assist PG&E’s customer service staff in providing high-quality, technical information about energy efficiency techniques to commercial, industrial and agricultural end users. The library contains more than 130 documents comprising more than 800 pages on topics ranging from irrigation systems and applications to industrial compressed-air technologies to an end-use briefing on lighting systems. Four types of documents were prepared for the library: End-Use Briefing, Application Note, Fact Sheet, and Sample Calculation.

iii. References

Some of the references that can be contacted concerning our performance on previous and ongoing projects are listed below.

Company


Reference
Southern California Edison
David  Bruder

Rosemead, CA
(626) 302-8222


Grant R. Hjelsand


(626) 302-8131
Pacific Gas and Electric
Les Guliasi

San Francisco, California
(415) 973-6463


Jim Hanna


(530) 896-4222

National Grid USA
Jeremy Newberger

Northborough, Massachusetts



(508) 303-7235

Seattle City Light
Debra Tachibana

Seatttle, Washington
Program Evaluation


(206) 684-3385

B. Subcontractors

SBW will subcontract with four firms to provide senior engineers who are refrigeration specialists.  They will not have management responsibility, but will fall under the supervision of Jeffrey Romberger, who will manage our field engineering and technical support team.  These four subcontractors are:

· Ted Styskel, Food Facility Engineering, Inc.

· Glenn Combs, Chem-Engineering Services

· Victor Dervin, Professional Cooling Inc.

· Stan Tory (Sole Proprietor).

C. Resumes or Description of Experience

i. Program Management

Marc Schuldt, President, SBW.  B.S., Aeronautical Engineering, Purdue University.  M.S. Mechanical Engineering, University of Washington. Mr. Schuldt has more than 22 years of experience as a project manager and lead engineer for studies of residential, commercial, and industrial energy use.  He currently leads our team responsible for assisting SCE with the review of applications to the Large SPC program.  He also directs another team, which provides program design assistance and conducts commercial building energy audits for Seattle City Light. He has been responsible for developing non-residential M&V protocols for a number of utilities including SCE, PG&E, Seattle City Light and PacifiCorp. Mr. Schuldt directed the engineering teams which were responsible for the site surveys and evaluation of energy savings needed to complete PG&E's evaluation of its 1992‑93 New Commercial Construction Programs, 1994 Commercial HVAC Measures, the 1995 and 1996 Industrial Retrofit Programs.  He also led the team responsible for evaluating savings retention for PG&E’s 1994/96 Commercial New Construction Programs. Mr. Schuldt was the principal investigator for PacifiCorp's verification of savings from its new commercial construction Energy FinAnswer program.  He was the principal investigator for a series of BPA studies that developed an extensive library of calibrated DOE-2 models for 10 new and existing commercial building types.  He used these prototypes to evaluate efficiency measures beyond those required by the Model Conservation Standard.  He managed the development of a major commercial audit program for Seattle City Light.

Michael Baker, Vice President, SBW.  B.S., Engineering, Purdue University.  Mr. Baker has more than 20 years of experience with market and end use technology research applicable to the residential, commercial, and industrial sectors.  He was the principal investigator for the study titled Building Commissioning Practices in New Construction and Existing Building Markets in the Pacific Northwest, sponsored by the Northwest Energy Efficiency Alliance.  For the last three years he has been the principal investigator responsible for market research, and program design, planning and implementation for PG&E's Compressed Air Management Program (CAMP).  Other recent work has focused primarily on the development and implementation of research designs for residential, commercial, and industrial end-use metering studies and DSM program evaluations. He was the project manager for PG&E's evaluation of its 1992‑93 New Commercial Construction Programs, 1994 Commercial HVAC Measures, and the 1995 and 1996 Industrial Retrofit Programs.  Mr. Baker was the lead designer for Seattle City Light's Commercial Hourly End-Use Study, the BPA's ELCAP Commercial Base Study, PG&E's Commercial End-Use Metering Study, BPA's Pacific Northwest Non-Residential Energy Survey, and PG&E's 1988 Commercial End-Use Survey.  He was responsible for the development of monitoring protocols for the California DSM Measurement Advisory Committee and authored a monograph for EPRI's Center for Electric End-Use Data titled, "Utility End-Use Metering: Methods and Applications."  He has extensive experience with all phases of utility customer research, including needs assessment, sample design, measurement design, survey procedure specification, survey administration, and survey database development.  In addition, he has developed methods for evaluating optimum conservation investments in commercial and residential buildings, and for the estimation of commercial and residential sector conservation potential.

ii. Marketing and Sales

Ben Wildman, Vice President, SBW.  B.S., Chemical Engineering, University of Colorado. Mr. Wildman is a registered Civil Engineer and a certified Level IV wastewater treatment plant operator, both in the state of Washington.  Mr. Wildman has a very broad range of experience in the wastewater treatment industry including operation of municipal wastewater treatment plants; pilot testing wastewater treatment processes; working with regulatory agency to establish effluent permit requirements; design of wastewater treatment facilities; and development and marketing of a product to enhance a wastewater treatment process. During the past year, Mr. Wildman has led our direct marketing and sales campaign for the Compressed Air Management Program.  He and his staff have made sales contacts with over 450 plants, including 39 in-plant sales visits. In addition, he has conducted two audits of municipal wastewater treatment plants for the PacifiCorp Energy FinAnswer program. He conducted a baseline study of four municipal wastewater treatment plants for PG&E, which looked in detail at the energy performance of secondary treatment and disinfection processes.  Mr. Wildman has been responsible for design, implementation and/or evaluation of several pilot tests of wastewater treatment processes.  One project involved the addition of chemicals to meet requirements for achieving high levels of BOD and suspended solids removal.  Another test project involved the use of combining the air activated sludge process with trickling filters for achieving high levels of BOD and suspended solids removal. Mr. Wildman has conducted feasibility studies on use of bio-solids in land application, evaluated pilot tests for drying bio-solids, developed an energy and mass balance of a bio-solids processing facility and reviewed energy conservation measures for wastewater treatment plants.  He participated in market evaluation of compressed-air systems for PG&E and played a major role in managing the field engineering staff for the evaluation of PG&E 1995 and 1996 Industrial Retrofit Program. Mr. Wildman has investigated the use of enzymes to enhance wastewater treatment processes and was the lead person in the development, testing and marketing of an enzyme for improving anaerobic digester performance.

Robert Blue, J.D., LL.M., Marketing Specialist, SBW. Robert graduated summa cum laude from Vermont Law School with an LL.M. in Environmental Law and is a member of the Washington State Bar. Robert has over eleven years of sales and marketing experience in the environmental services arena. He recently developed and directed the sales efforts for a program that provides business owners and facility managers with solutions that improve the financial and environmental performance of their buildings.   Robert spent over a decade working in the recycling industry. He owned and operated a full-service retail and commercial recycling center, collecting and marketing a wide range of recycled materials.  Robert also worked for a large national recycling company, managing two corporate divisions’ recycling sales services.  His efforts resulted in an award-winning community recycling program with over a 93 percent participation rate.  Robert has worked as a consultant, conducting employee sales training programs and also worked as a financial sales representative for a large national brokerage firm. 

iii. Field Engineering and Technical Support

Jeffrey Romberger, Senior Mechanical Engineer, SBW.  B.S. Agricultural Engineering, Washington State University. M.S. Engineering, Washington State University.  Professional Engineer, Mechanical and Agricultural Engineering, State of Washington.  Mr. Romberger has more than 17 years of experience with energy conservation research in the commercial and multi-family sectors.  Mr. Romberger is our lead engineer supporting PacifiCorp’s Industrial Energy FinAnswer program, performing scoping studies, detailed technical studies, and quality control reviews.  In his industrial studies, he has been responsible for evaluating projects such as: variable speed drives at a steel manufacturing plant, ultraviolet curing and a regenerative thermal oxidizer at an aluminum can plant, insulation on plastic bag extruders, yeast production air blower controls, variable frequency drives on process chillers and a variety of efficiency improvements to refrigeration systems and industrial process chiller systems.  He was a lead engineer responsible for the analysis of industrial process measures in our evaluation of the National Grid 1998/99 industrial programs.  Mr. Romberger is our lead engineer supporting Seattle City Light’s commercial audit program and has performed audits for many of the largest buildings in the Seattle central business district. Mr. Romberger was SBW's lead engineer responsible for the analysis of savings from HVAC measures in our evaluations of PG&E's 1992‑93 New Commercial Construction programs, 1994 Commercial HVAC program, the 1995 and 1996 Industrial Retrofit programs, and the 1996 EMS program.  Mr. Romberger also has extensive database management and data processing experience using SAS.  He has designed and implemented numerous routines for verification and editing of large volumes of end-use load research data, along with routines required to utilize hourly load data in developing calibrated DOE 2 simulations of residential and commercial buildings.

Ted Styskel, P.E., Vice President – Engineering, Food Facility Engineering. Inc. As a Refrigeration Engineer, then V.P. of Engineering for over 24 years, I have been responsible for the detailed design for industrial refrigeration systems, including technical specifications, drawings, bidding, and contract documents.  Early design experience includes programming and graphic development of PLC and PC based refrigeration systems for control, monitoring, and energy management.  Later controls experience includes design and specification of commercially available control systems.  System design experience includes a wide range of ammonia and Freon refrigeration systems for applications including food processing, food storage, food distribution, chilled water/glycol for manufacturing processes, and environmental chambers.  System experience includes liquid recirculation (pumped, hot gas, and pressure transfer), flooded, direct expansion, and indirect cooling.  System sizes ranging form 30 horsepower to over 7,000 horsepower.   I have extensive experience in surveys of existing systems, troubleshooting, and assessment reports for improvement of system operations, upgrades, and energy conservation. As a registered engineer in the State of California I have been involved numerous refrigeration system designs and upgrades.  These have included the design, bidding, construction, and compliance with CalARP, PSM, and RMP programs.  I have been involved with utility incentive programs for energy efficient design and system improvements.  Refrigeration applications have included bakery production and freezing, food storage, ice making, vegetable and fruit cooling, ripening rooms, milk processing, ice cream, dairy, and meat processing.        

Victor J. “Vic” Dervin, Mechanical Engineer, Professional Cooling, Inc.  B.S. Engineering, The Pennsylvania State University.  Member, Pi Tau Sigma, National Honorary Mechanical Engineering Fraternity.  Professional Engineer, States of California, Colorado, Utah and Washington.  Vic has over 40 years of design and design – build experience in industrial refrigeration.  Clients have included A&P, Berkeley Farms, California Dairies, Crystal Cream and Butter, Dean Foods, The Kroger Company, The Nestle Company, Procter & Gamble, Safeway, The U.S. Navy and a host of smaller but equally important refrigeration users.  He has provided engineering for a successful State of California Standard Performance Contract Program Applicant.  Another of his energy conservation projects was used as a Case Study for the Energy Solutions for California Industry Program, a joint project of the California Energy Commission and the U.S. Department of Energy, Office of Industrial Technologies Best Practices.  

Glenn A. Combs, Chemical Engineer, Owner of Chem-Engineering Services. During 20 years of employment at the Sterlington, Louisiana plant site, I provided full technical support for the Ammonia plants; designed optimum catalyst loading arrangements; handled catalyst procurement, installation and routine performance evaluation and life prediction. I interfaced routinely with operations, maintenance and administration in all aspects of plant startups, shutdowns, emergency trouble-shooting plant operating problems for all pieces of equipment; and provided turnaround technical inspections for all major equipment repairs, alterations and cleaning. I performed numerous rigorous plant energy-capacity audits on sub-units and the complete plants as bases for energy and capacity upgrades. I developed standard auditing software and methods, producing reliable assessment of plant equipment limitations, capacities and efficiency changes. Over my years of employment at the Sterlington site, I designed 66 major plant improvement projects for the two Ammonia plants to improve both capacity and efficiency. During my years of service at Koch Nitrogen, I developed the process design and participated in the management of a major expansion and efficiency retrofit for Koch Nitrogen’s Ammonia 1 plant. The project raised production from 1350 T/D to over 1550 T/D and reduced energy, making this site one of the highest capacity original Kellogg 1000 T/D plants in the world in April, 1995. This retrofit combined several state of the art process improvements including a new technology high efficiency-increased capacity ammonia synthesis process of my design, "The Superloop". ($14 Million, US) I designed a similar retrofit project for Koch Nitrogen’s Ammonia 2 plant in 1995-1997, (expansion to 2100 TPD with energy reduction, ~$28 Million, US). New ammonia facilities were announced by Koch to be constructed in South America in 1997, so the Sterlington retrofit project was halted. I completed additional improvements to the Ammonia 1 plant, enabling further expanded production to 1600 TPD prior to my resignation in October, 1997.
Stan Tory, Mechanical Engineer, Sole Proprietor. Stan Tory has been working in Energy Efficiency for 25 years. Professional experience includes Industrial Energy Efficiency project development, Measurement & Verification and Utility Refrigerated Warehouse Incentive program design and administration. Recent Industrial Refrigeration retrofit projects include a 4.5 MW frozen food facility operating 4 large spiral freezers and a 6.1 MW Frozen Cheese plant. Both retrofits included extensive piping, compressor and control changes. Verified savings were within 10% of original estimates and qualified for substantial utility incentives. Other projects in fresh vegetable and fruit processing and storage demonstrate experience in all types of industrial refrigeration. His educational background includes a Bachelor of Science in Engineering from Arizona State University with graduate course work completed in Industrial Technology at California State University Fresno. He has been on various industry panels, performed presentations at international meetings and is a past chapter president of ASHRAE and the Association of Energy Engineers. 
Lynn Qualmann, Senior Project Engineer, SBW.   B.S. Engineering, Humboldt State University. Professional Engineer, Mechanical Engineering, State of Washington.  Mr. Qualmann is well-versed in the area of determining the performance of energy conservation measures in industrial and commercial facilities using techniques such as short-term monitoring, one-time measurements and the use of operator’s logs to develop models of baseline and as-built system performance.  He is currently one of our lead engineers responsible for industrial audits under the PacifiCorp Energy FinAnswer program.  He is also our lead engineer for the Compressed Air Management Program (CAMP) that provides measurement-based performance assessments for large industrial compressed air systems in central and northern California.  He has conducted or managed our other staff in completing more than 35 assessments under this program during the last three years. In total, he has completed site-specific energy analyses for more than 100 commercial and industrial facilities.   Mr. Qualmann also developed the standard project application template for compressed air measures for the California Standard Performance Contract (SPC) program.  Mr. Qualmann has also been a lead engineer in industrial program evaluations for PG&E and NEPSCo.  He was responsible for the majority of the process end‑use analyses in our evaluations of PG&E's 1995 and 1996 Industrial Retrofit Programs.  In those studies he conducted evaluations of: kiln modifications for clay pipe and brick manufacturing, rock crushing system improvements at a mining facility, pump-off controllers and cycle-timers on oil well pumps, steam injection system improvements for oil field production, variable speed drives on plastic injection molding machines, and several process boiler improvements including stack gas and condensate heat recovery systems.  He was also responsible for the analysis of the most complex process applications funded under the custom industrial rebate programs offered by NEPSCo during 1998 and 1999.

Bing Tso, Mechanical Engineer, SBW.  B.S., Mechanical Engineering, Stanford University, 1986.  Professional Engineer, Mechanical Engineering, States of Washington and California.  Mr. Tso has more than 10 years experience as a systems engineer and an energy analyst, which includes work on many aspects of both power generation and end-use energy consumption.  His experience includes managing large projects, performing feasibility studies, designing complex plant systems, collecting building characteristics information, and analyzing data.  Mr. Tso is also one of the lead engineers responsible for conducting commercial building energy audits under Seattle City Light’s Operations and Resources Assessment Program. Mr. Tso has also conducted two comprehensive audits for large industrial facilities under  the PacifiCorp Energy FinAnswer program. He has used PRISM and DOE-2 to model energy usage in residential and commercial buildings. He conducted in-depth interviews with more than 100 new construction project managers and operations and maintenance supervisors to evaluate baseline market conditions for nonresidential building commissioning services in the Pacific Northwest.  Mr. Tso was a lead engineer responsible for a portion of the more than 800 on-site engineering surveys and savings verifications analyses that SBW has conducted for commercial and industrial customers during the last 4 years.  He has extensive experience analyzing billing, end-use metering, and weather data.  Mr. Tso is proficient with a variety of programming languages, including SAS(, Visual Basic, and Access Basic.  He is also familiar with a wide range of software tools, including DOE-2.1E, Advanced PRISM 1.0, and Microsoft Office. 
Patricia Goudge, Mechanical Engineer, SBW.  B.S., Mechanical Engineering, University of Washington.  Professional Engineer, Mechanical Engineering, State of California.  During Ms. Goudge’s 16 years practicing as a mechanical engineer, she has performed testing, research, analysis and design work.  Ms. Goudge is currently involved with performance assessments of compressed-air systems for PG&E.  This work includes site surveys to install energy consumption and pressure measurement equipment, data review and analysis, development of energy conservation strategies, presentation of the results in a report and verification of energy saving following implementation.  Ms. Goudge has HVAC design experience, including Energy Code analysis.  She recently attended a training session for Low Energy, Sustainable Building Design.  She has experience with testing and start-up at power plants, including nuclear, pumped storage hydro, and ocean thermal energy conversion.  Ms. Goudge’s compressed-air analysis work has given her experience with AirMaster+.
Roger Hunter, Mechanical Engineer, SBW. B.S., Mechanical Engineering, University of Washington, 1989.  Mr. Hunter has more than 13 years experience as a systems engineer, process engineer, and energy engineer.  His experience includes functional systems design in a nuclear facility where he was responsible for facility seismic evaluation, and design and siting of a waste handling area.  He worked in support of the BPA Energy Savings Plan, auditing and making energy conservation recommendations for many industrial facilities including forest products, paper manufacturing, food processing, waste treatment, and other areas of manufacturing.  Mr. Hunter was a process engineer for a wood products manufacturing company for 4 years where he was responsible for improving product quality and production levels, reducing production waste, managing the operations maintenance team, equipment design and installation, facility management and plant safety.   His current activities include engineering and analysis for the PG&E Compressed Air Management Program (CAMP), which requires the use of AIRmaster+ software and other modeling tools.  Mr. Hunter also has experience with MotorMaster electric motor analysis software as well as AutoCAD.  His experience prior to engineering includes 15 years as a journeyman Sheet Metal Worker with completion of his apprenticeship in 1973, and several years as owner and operator of a small woodworking business.
Randy Birk, Senior Technician, SBW. Mr. Birk's primary areas of interest and expertise are the collection and analysis of end use metering and building/system characteristics data. Mr. Birk has played the key role of administrative reviewer in SBW support for of the SCE SPC program over the past three years.  The administrative reviewer receives materials from the SCE project managers, distributes these materials to the appropriate technical reviewer, tracks the schedule milestones, coordinates site inspector activities and examines the forms that are submitted by the sponsor. Mr. Birk has also been the technical reviewer for lighting projects.  In SBW’s work for PG&E under the SPC program, Mr. Birk has assisted project sponsors by collecting data needed to complete lighting applications.  He has conducted end-use metering or on-site data collection efforts for more than 200 commercial and industrial facilities in California and the Pacific Northwest.  This work has included detailed data collection on lighting, motor, HVAC and compressed air efficiency measures. His experience includes all aspects of building characteristics survey research, from the initial development and pretesting of survey instruments, through field administration of the surveys (in person and via telephone), to data base entry, quality assurance, and preliminary analysis of the resulting characteristics data sets.  He has also actively participated in several major load research projects that involved the collection of detailed building energy system performance data.  His work has included assistance with both the installation and decommissioning of measurement systems; initial field verification and ongoing verification of the measured data; standard data reporting; and preliminary analysis of data sets.  In performing this work he has used a variety of software tools including SAS(, AutoCAD, Visual Basic, and a wide variety of spreadsheet, relational data base, and word processing programs.

Section VIII. Budget

The following table provides a summary of our proposed budget for this program, along with the TRC and PT results from the CPUC supplied workbook.

[image: image9.wmf]Summary Budget 

$2,631,251

Net Projected Energy Effects

Projected Cost Effectiveness

Administrative Budget

$219,500

Net Coincident kW

518

Costs (TRC)

$4,075,877

Marketing Budget

$163,720

Net Annual kWh

7,964,179

Benefits (TRC)

$6,124,526

Direct Implementation Budget

$1,968,432

Net Lifecycle kWh

119,462,688

Net Benefits (TRC)

$2,048,649

EM&V Budget

$83,104

Net Annual Therms

144,614

TRC

1.5026

Other Budget

$170,433

Net Lifecycle Therms

2,169,216

PT

4.6286

Financing

$26,062

TRC Levelized Cost Electric

$0.0558

TRC Levelized Cost Gas

$3.0726


Our budget assumes that the CPUC and the administering IOU will determine that professional liability insurance is not applicable to our contract.   Please note that the budget total shown above includes the financing cost, which is not included in the budget summary on the first sheet in the CPUC supplied workbook.
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