School Energy Management System Support Program (SEMSS)
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School Energy Management System Support
Program (SEMSS)

Section I.  Program Overview

A.  Program Concept

The School Energy Management System Support Program (SEMSS) will provide professional assistance to public school districts to enable them to optimize use of existing energy management systems and equipment.  Two specialists will each work with three school districts to provide expert and dedicated energy efficiency support.  The specialists will work closely with the facilities personnel of each school district as well as with the technical experts on Aloha Systems’ corporate staff.  Together the teams will enable each school district to optimize the use of capital equipment already in place but incompletely commissioned or operated.  Because the SEMSS expert will be entirely dedicated to energy efficiency, and not other school district issues, conservation and demand reduction will regain their focus and significant energy savings will be accomplished with very little cost.

B.  Program Rationale

School districts in Southern California cities typically have 20 to 40 individual school sites.  These sites range from simple elementary schools to very large high school campuses.  Any given district may include schools that are 50 or even 100 years old along with newly-constructed sites.

In many districts air conditioning was added to older buildings.  Lighting has frequently, but certainly not always, been upgraded with energy-efficient technologies.  Campus-based or even district-wide energy management systems (EMSs) have sometimes been added to older facilities or installed in new facilities.

However, these energy management systems virtually never achieve their full conservation and load management capabilities.  Through the course of years districts have spent thousands or even millions of dollars installing such control systems.  However, lack of maintenance and proper operation frequently causes systems to devolve to the point where they lose their intended benefits.  In some cases, control systems even result in greater energy use than would have resulted without the system.

There are a variety of reasons for this situation, almost all of them related to inadequate staffing.  School districts are always under budgetary constraints, and many are unable to hire a person dedicated to energy management.  Even when the energy savings could more than pay for the person’s salary, political pressure often demands reduction in “administrative salaries” in favor of classroom expenditures.

In other districts a person had originally been dedicated to energy management, but additional duties begin to decrease dedication to that goal.  Unfortunately this often happens concurrently with a system’s physical and schedule deterioration.  Classroom schedules are changed, sensors cease operating, and relays and economizers get stuck, all at about the same time that the facilities engineer is given an assignment to coordinate repainting all the buildings and resurfacing all the parking lots.

Also concurrent with system and schedule deterioration is staff retirement.  In the unusual event that a district actually did have an engineer who fully understood the system, eventually that person retires.  There are many systems presently installed in schools that no one really knows how to use.  Because there is insufficient staff time to dedicate to learning how to use the old system, it gets sidetracked and grows even further from its optimal potential.  As long as the teachers don’t complain about hot rooms, “everything is OK.”

Finally, there are situations where systems never have been fully optimized.  We are aware of newly installed systems that have sophisticated capabilities to shift some load to off-peak hours and even provide critical peak demand reduction, but the installing contractors and district operators have no current plans to utilize these features.  This unfortunate suboptimization comes from both a lack of knowledge and a lack of time.

The SEMSS program will provide the staff assistance needed by the school districts to recommission and properly operate and maintain their existing energy management systems.  One engineer will be directly assigned to three school districts.  By working at multiple districts, the training, strategic planning, rate analysis, and similar generally applicable functions can be used by several customers, increasing the level of expertise that is cost-effectively available to an individual district.  By being a contractor rather than a district employee, the engineer will not be subject to duty sidetracking to perform non-energy-efficiency functions or “put out fires” that occur within the school’s internal organization.

By funding the program through the PGC mechanism, the people of California receive a double benefit.  First, the program is significantly cost-effective in and of itself, because relatively small labor costs leverage the conservation and load management of existing but unused or under-used infrastructures.  Furthermore, the people themselves are the “customer” and beneficiaries of this program.  Because of the reduced electric bills that will result, the school districts will have more funds to spend on direct educational activities.

Hard-to-Reach.  School districts have many of the characteristics of “hard to reach” customers.  They are typically short of funds, particularly funds for staff salaries, and this has been exacerbated by the state’s budgetary problems.  They are public entities and represent the people, so benefits to a school district benefit the people, include the low-income residents whose children will have more funds directly available for education because of the support received from the SEMSS program and the cost savings it achieves.

C.  Program Objectives

The School Energy Management System Support Program will achieve energy savings and peak load reduction through optimized and effective control of lighting and HVAC loads in public school campuses.  Professional staffing assistance will be provided to school district facilities and maintenance organizations to work closely with them to produce these savings through existing equipment.

Participating school districts will be selected.  Three districts will participate during 2004, and an additional three will be added in 2005.  Each set of three districts will have one dedicated SEMSS engineer responsible for optimizing energy efficiency at those districts.

The first task at each school district will be to assess the nature of the existing infrastructure and energy management system (EMS).  The preliminary phases of this assessment will also be used in selecting schools for participation in the program.  The assessment will involve review of the EMS and the equipment it controls (HVAC, lighting, etc.) at each school campus.  An overall picture of how the campuses work (or do not work) together in a concerted manner will also be gathered.

In the next step, the systems’ present planned operating status will be determined.  For example, when does the system say it turns on the air conditioning in the office at School A?  This will then be compared with the actual operations at School A.  Typically we find that systems deteriorate toward wasting energy.  If a school switches to an earlier schedule, staff will make sure that the HVAC is turned on early enough for them.  If they switch toward a later schedule, no one may notice that the HVAC comes on an hour too early.

Following the schedule review and any applicable reprogramming, the system will be assessed for actual operation.  Are the controls in the field actually responding to the system’s commands?  Do thermostats and sensors provide accurate information into the system?  Are lights and fans actually shut off when the system says that they are?  Minor repairs will be made by the SEMSS engineer and/or school district staff.  Major malfunctions will be assessed for the amount of energy they are wasting and the cost to repair the system so that the district can make a wise economic decision and act promptly when appropriate.

In the course of assessing the energy management systems and their relationship to campus equipment, the SEMSS engineer will become intimately familiar with the electrical systems of the schools.  This familiarity will bring a keen awareness of where changes could help improve the efficiency of lighting, HVAC, or other equipment.  The SEMSS engineer will report such findings to the district facilities director and will also provide a calculation of energy and cost savings that could be achieved by implementing energy efficiency retrofits.  Likewise, in the event of any equipment malfunction that requires replacement, the SEMSS engineer will be able to promote premium-efficiency equipment and delineate its cost-effectiveness to the district.

Finally, the SEMSS engineer will work with administrators and educational professionals at the district and campus level.  We foresee development of energy conservation teams on at least some of the campuses that are comprised of students, teachers, and staff, as well as the SEMSS engineer.  The teams would help the engineer observe areas that could be improved.  In exchange, the engineer would bring his technical expertise to the team and help the other team members learn the intricacies of energy conservation, demand reduction, and energy-efficient technologies.  We will strive to establish at least one team within each school district.

The table on the following page delineates the program objectives.  The objectives with regard to types of schools are estimates and are subject to transfer between category, depending on the actual campuses in any district selected.

	Objectives
	Early 2004
	Mid 2004

	School District Participants
	3
	6

	District Offices/Facilities/Adult Education
	4
	8

	High Schools
	5
	10

	Middle Schools
	6
	12

	Elementary Schools
	27
	54

	Energy Conservation Teams Established
	3
	6

	Total Annual kWh Used by Schools
	22,990,922
	45,981,844


Section II.  Program Process

A.  Program Implementation

The School Energy Management System Support Program will be implemented through Aloha Systems’ corporate office in Irvine.  The SEMSS engineer will be an Aloha Systems employee and will divide time on a dedicated basis to one day per week in each school district and the remainder either in the Aloha office or at one of the district sites.  The SEMSS program will operate independently of any SCE or other non-utility energy efficiency program.

The SEMSS program does not directly overlap with other energy efficiency programs because it provides staffing support for commissioning and recommissioning of existing equipment.  However, the SEMSS engineer will be working very closely with the school districts, will develop detailed knowledge of their energy consuming infrastructure, and will have routine contact with district personnel.  In that manner, we anticipate a significant chance that the SEMSS engineer will make recommendations for equipment-based improvements.  As part of those recommendations, the engineer would include discussion of the applicability of other efficiency programs such as the statewide SPC and Express Efficiency programs.  SEMSS participants, therefore, might be somewhat more likely to participate in such programs, although such participation would be installation of equipment not covered directly under SEMSS.

B.  Marketing Plan

Aloha Systems has or had working relationships with a number of school districts in the SCE service territory.  We will market SEMSS directly to the district administrator responsible for energy management.  To the extent we have sufficient information, we will review our knowledge of specific school districts, their equipment, and their control systems to ascertain the energy savings potential of those districts through the SEMSS program.

We suspect that we could recruit all six districts within the first couple of months of the program, but choose the stepped approach of three districts in the beginning and three more by the summer of 2004 or the beginning of 2005.  This will enable us to maintain top-notch quality while unfolding the program.

Districts will be selected for participation based upon the number of kilowatt-hours we expect SEMSS participation would reduce.  This will be a function of a number of factors, including the existing EMS system, the existing HVAC equipment, the physical structure of the schools, and their weather zone.  

C.  Customer Enrollment

Customers will enroll by agreement to participate after discussions with Aloha Systems regarding the program.  School districts that participate will be asked to allocate $10,000 in funds for minor repairs that may be necessary from time to time to bring the existing EMS and control systems into proper operating status.

D.  Materials

Only minor amounts of materials will be used in the project, as it relies on the recommissioning of existing equipment.  

E.  Payment of Incentives

The SEMSS Program will not use cash incentives paid directly to participants.  Rather, it will provide staff to directly implement energy efficiency at no cost to the participants.

F.  Staff and Subcontractor Responsibilities

Aloha Systems is a licensed general and electrical contractor and will use its own full- and part-time employees to the extent possible.  We do not anticipate any need for subcontractors in this project.  Aloha staff will make minor repairs to school district systems, either independently or with the assistance of school district personnel.

Program Engineers.  The primary work of the SEMSS program will be carried out by the SEMSS engineers.  Each engineer will be responsible for three school districts and will be dedicated to that work.  This will include on-site work at each district office and/or school campuses as well as work at the Aloha Systems offices.  The engineers will receive the training necessary to become experts with each of the control systems located in the districts with which they work.  The engineers will then work with school personnel on an on-going basis to update, optimize, and continuously revise the control strategies for maximum energy conservation and demand reduction.  The engineers will be full-time employees dedicated to the project.  There will be one engineer at the start of the program with a second engineer added to the team when the second set of school districts is added.

Senior Technician.  One of Aloha’s senior technicians will be dedicated to the SEMSS program on a 50% basis.  He will be available to assist the engineers at times when they are doing work that requires assistance.  Such activities might include making minor repairs to the system or testing system communication between the central control and a remote campus site.  

Program Administration.  Administrative and clerical support will be required for program accounting and other central administrative functions.  There will also be a centralized need for scheduling and coordination activities in order for each school district to have continuous contact availability when the project engineer is working at another district.  We anticipate a 20% FTE load on the group program manager and a 25% FTE clerical load.

Senior Engineering and Management.  Aloha’s senior engineering and management staff will be required to provide overall project coordination, quality assurance, technical training, and strategic design and review of project goals and objectives on both program-wide and district-level implementation.  Consistent with Aloha’s history, commitment to, and reputation of top-notch technical quality at all levels, senior management will be involved in the project on a routine basis, including monthly project-wide meetings with the senior school district facilities managers.  Senior managers will also provide coordination with other programs, coordination with IOU and CPUC staff, and other functions as needed.  We anticipate a 50% FTE requirement for these functions from a combination of top Aloha personnel, including the regulatory reporting manager, senior executives, and senior engineers.

G.  Work Plan and Timeline for Program Implementation

	Activity
	Quarters of 2004
	Quarters of 2005

	 Begin Project
	x
	
	
	
	
	
	
	

	 Select First 3 Districts
	  xxx
	
	
	
	
	
	
	

	 Specific training of engineer
	   xxxxx
	xxx
	
	
	
	
	
	

	 On-Site work at First Districts
	       xxx
	xxxxxx
	xxxxxx
	xxxxxx
	xxxxxx
	xxxxxx
	xxxxxx
	xxxxxx

	 Meet with Additional Districts
	      
	   xxxxx
	
	
	
	
	
	

	 Hire/Train 2nd Engineer
	
	   xxxxx
	xxxxx
	
	
	
	
	

	 On-Site work at Next Districts
	
	
	xxxxxx
	xxxxxx
	xxxxxx
	xxxxxx
	xxxxxx
	xxxxxx

	 Prepare First Year Assessment
	
	
	
	         xx
	xx
	
	
	

	 Assess Full Program Success
	
	
	
	
	
	
	xxxxxx
	xxxx

	 Assess 2006-07 Cont/Expansion
	
	
	
	
	
	
	   xxxxx
	x

	 Prepare Final Report
	
	
	
	
	
	
	
	xxxxxx

	 Publicize Results
	
	
	
	
	
	
	
	      xxx


Section III.  Customer Description

A.  Customer Description

Medium and Large Commercial.  The customers are schools in warm or hot climate zones within the Edison service territory.  They will range in size from an elementary school of 75 to 200 kW all the way up to a large high school with a demand above 1 MW.  

Hard-to-Reach.  School districts typically work on very limited budgets.  The present situation of the state’s overall budget has enhanced that difficulty.  

B.  Customer Eligibility

The following eligibility criteria apply to the SEMSS Program:

· All participants must be customers of Southern California Edison. 

· Participants must be public school districts.

· Participating districts must have schools that have both energy management systems and electric air conditioning.

· Participating districts will be asked to authorize up to $10,000 in funding to be spent on purchasing parts for minor repairs necessary during the recommissioning of existing equipment, although this money will not actually be spent unless replacement parts or system upgrades are needed.

C.  Customer Complaint Resolution

School district management will have routine contact with senior management of Aloha Systems.  District employees at all levels will have weekly or more frequent contact with the SEMSS engineer assigned to the site.  We anticipate the engineer becoming a known individual to the principals and office staff at each school.  An entire array of communication channels will be open by the very nature of this program, from janitors working with the SEMSS engineer to the superintendent of schools meeting with the Aloha Systems president.  We do not foresee any complaints because of this close relationship, but if any arise, whether minor or major, they will be responded to promptly and efficiently.

D.  Geographic Area

Participating districts will be located in the SCE service territory and have sufficient air conditioning load to justify the work. 

Section IV.  Measure and Activity Descriptions

A.  Energy Savings Assumptions

In order to estimate energy savings, we estimated three primary components:  (1) the annual energy use of the participating schools, (2) the number of schools of each category that will comprise the participating district, and (3) the percentage of annual energy use and peak demand that will actually be reduced through the program.  

The first of these numbers – energy use of elementary, middle, and high schools and administration facilities – was based on specific billing data from two school districts with which Aloha Systems has recently worked.  We gathered averages by school type and then estimated how these two districts would likely compare with the participating districts.  (The two districts are, in fact, potential SEMSS participants.)  One district was in a warm climate zone and the other in a hot climate zone.  We assumed that each participant trio will include two “warm” and one “hot” district.  Based on these assumptions, we estimate the following annual energy use and peak demand per school by type of school:

	Type of Campus
	Annual Energy [kWh]
	Peak Demand [kW]

	District Offices/Facilities/Adult Education
	247,287
	127

	Elementary Schools
	343,765
	218

	Middle Schools
	544,801
	315

	High Schools
	1,890,265
	832


The details of these calculations and the actual individual school data are included in the supplemental Excel spreadsheet.

For the preliminary evaluation of the program, we purposely selected a conservative quantity of schools.  These quantities, delineated in the objectives of Section I.C. above, include nine elementary and two middle schools per district, with 1.67 high schools and 1.33 district facilities or adult education buildings per district.  Obviously we will be able to exceed this goal by making sure that the districts have a sufficient number of schools or, even more importantly, that their total annual energy use is sufficient to facilitate meeting the reduction goals.

Finally, we anticipate that fine-tuning and recommissioning the existing energy management systems will enable a school district to save 10% of its overall energy consumption and to reduce peak demand by 20%.  The schools in the climate zones we are targeting have peak demands that are driven by air conditioning (and are thereby also roughly coincident with the system peak demand).  Many of the EMS systems have load cycling capabilities, and few if any of them are using those features.  Because these features are not being used, implementing their capabilities should enable a school to reduce its demand by an even greater portion than its energy reduction.

As with the number of campuses included in the program, we believe the percent reduction value to be conservative.  The whole intent of the SEMSS program is to aggressively utilize existing energy management control systems.  Furthermore, one of the criteria used to select the participating customers will be that they have systems that are not being used to their potential.  

It is within reason to believe that overall program energy savings may be double the estimates contained in this proposal.

B.  Deviations in Standard Cost-effectiveness Values

We have used the net-to-gross ratios from the Energy Efficiency Policy Manual.  Incremental measure costs are zero because the service is provided free of charge to the participant.

The useful life of an energy management system is listed as 15 years in the Policy Manual.  In order to be conservative, we have instead used 8 years for our recommissioning services.  While the equipment may last a longer amount of time, the programming and ability of an EMS to effectively optimize loads diminishes over time.

C.  Rebate Amounts

There are no rebates provided in this program.  

D.  Activities Descriptions

Most of the activities of the SEMSS Program will result in direct measurable savings through automatic control of energy-using equipment.

There is a tangential educational result of the direct interaction between SEMSS staff and school district staff, faculty, and students.  We believe that energy efficiency is a concept that can become enthusiastic, and SEMSS personnel will share that interest and enthusiasm through their informal interactions as well as through more formal means to involve students and faculty in the work of conservation.

Section V.  Goals

The main project goal is to place dedicated on-site personnel within six school districts for the specific purpose of optimizing the energy-saving and demand-reducing capacity of existing energy management systems.  Two full-time employees will be dedicated to three school districts each, enabling them to cost-effectively provide true expertise to the schools.  

The following table provides the estimates of the overall energy-saving and demand reduction of the program along with its societal benefits:


Net Annual Energy Savings
3,678,525 kWh


Net Lifecycle Energy Savings
29,428,198 kWh


Net Coincident Peak Demand Reduction
4,046 kW


TRC Net Benefits
$1,014,162


TRC Ratio
2.9009

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

A.  Proposed Evaluation Approach

The energy savings estimates were based upon three sets of numbers – the number of schools comprising the participating districts, the annual energy consumption of each school, and the percentage of energy that can be saved and peak demand that can be reduced through the SEMSS Program.  The first two sets of numbers can be exactly determined once the participants are selected.  (In fact, these two numbers can and might be used as a criterion to select participants.)

During the course of the program, a wealth of information will be collected that will make assessment of actual energy savings much more precise.  The SEMSS engineers will keep detailed accounts of both the prior EMS settings and any changes they make to implement efficiency.  They will also gain detailed knowledge of the school district’s HVAC and lighting systems.  All of this information will be provided to the EM&V contractor in order to assist the contractor in evaluating the true energy savings of the program.

The SEMSS engineers will have close and on-going relationships with the school district personnel as well as access to facilities.  It will be possible for the EM&V contractor’s staff to visit any of the sites on several occasions should they desire.  They will also be given the names of key district personnel should they desire to gather independent information, and the district staff will be informed that assisting the EM&V contractor is part of the program’s requirements.

B.  Potential EM&V Contractors

The following four companies are capable of performing the EM&V work necessary for evaluation of this program.  Since Aloha Systems has many years experience of its own in program EM&V, these companies, their principals, and their technical qualifications are well known to Aloha management.  Furthermore, there are no contractual arrangements or conflicts of interest between Aloha Systems and any of these companies that would prevent their evaluation of the program from being objective.  They are listed in alphabetical order and not in any order of qualification or recommendation.


Alternative Energy Systems Consulting (AESC)


1945 Camino Vida Roble, Suite A

Carlsbad, CA  92008-6529


ASW Engineering

2512 Chambers Road, Suite 103

Tustin, CA  92780-6950


Quantum Consulting, Inc.

2030 Addison Street, Suite 410

Berkeley, CA  94704-1144


RLW Analytics

1055 Broadway, Suite G

Sonoma, CA  95476-7467

Section VII.  Qualifications

A.  Primary Implementer

Aloha Systems is an engineering, contracting, and consulting firm specializing in energy efficiency.  It has been providing these services in California for 16 years.  The company is a licensed general and electrical contractor (#541443) and has registered professional engineers on staff.  Many of the company’s full- and part-time personnel have prior utility employment experience. 

Aloha Systems and its staff have significant experience both in educational facilities.  We have worked with several public school districts and community college districts on the SPC, Express Efficiency, and Self-Generation projects, including project assessment, evaluation, and measurement and verification.  We are also presently conducting the EM&V work for the 2002-03 non-utility program sponsored by the Chancellor’s Office of the California State University and the EM&V work for the Six Cities Energy Project of the Energy Coalition, which includes a component specifically working with school districts.  

B.  Subcontractors

The SEMSS does not plan to use subcontractors.

C.  Resumes or Descriptions of Experience

Dr. Mark S. Shirilau, president and CEO, has twenty years experience in the utility energy efficiency arena.  Prior to joining Aloha Systems as its executive vice president in 1989, Mark work at Southern California Edison.  Among the positions he held at Edison was engineering supervisor of the Residential Conservation Program corporate staff.  Mark received his Ph.D. in electrical engineering from the University of California at Irvine, and his doctoral dissertation addressed the ability of utility rates and conservation programs to affect residential energy use for the benefit of the customer, the utility, and the power grid.  Mark is a former student in both the UC and CSU systems and has also served as a part-time professor of engineering.

Amichai Kotev and TBD, SEMSS engineers, will be dedicated full time to the program.  One of the engineers will be hired specifically for the program and will have a background in energy management systems and/or HVAC engineering.  Ami Kotev graduated last year from U.C. Irvine with his BS in electrical engineering, emphasizing power systems and computer technology.  He has worked on a variety of projects at Aloha Systems, including working with several school districts on their conservation program applications and measurement and verification.
Robert A. Prodonovich, vice president, has served three years as division manager responsible for Aloha’s various energy auditing and evaluation programs.  Prior to joining Aloha Systems, Rob served as vice president of Reliable Energy Concepts, a lighting contractor specializing in major energy efficiency projects.  He also has an extensive background in industrial facilities management and is a licensed contractor.  Rob will provide administrative and technical expertise, together with other members of his staff, on an as-needed basis.

Robert D. Hall, vice president, has served as division manager responsible for Aloha’s Texas operations and its security consulting in both Texas and California.  Prior to joining Aloha, Rob served as chief of police of Nolanville, Texas, and brings an extensive background in management and team leadership.  In conjunction with the various PGC local programs that Aloha is offering, Rob Hall may be relocating full-time to California to provide additional managerial assistance.

Jonathan C. McClure, technical manager, has served part-time in New York as manager responsible for Aloha’s operations in the northeast and part time in California.  Jon has an extensive background in a variety of industrial processes and manufacturing, including quality control in railroad car assembly and bottling operations.  He has also owned and operated a small business specializing in computer repair.  In conjunction with the various PGC local programs that Aloha is offering, Jon may be relocating full-time to California to provide additional technical, quality, and project management assistance.

Dr. Brian C. Stevens, senior consulting engineer, will provide engineering expertise as needed.  Brian received his Ph.D. in electric power systems engineering and has expertise in metering and power systems analysis.  Brian is a former employee of Public Service of New Hampshire and later worked for Dr. Shirilau as a consultant for his major research projects at Southern California Edison.  Brian also has served as electrical engineering director for a mining facility that is the largest single user of electricity in Arizona.  

Michele L. Farrell, regulatory affairs manager, will provide administrative and regulatory reporting work for the local energy efficiency projects sponsored by Aloha.  Michele received her B.A. in accounting and business administration from Portland State University in 1976.  She worked at Southern California Edison where she was responsible for program design and management of the residential conservation programs, and later served in the Revenue Requirements departments of Edison and Portland General Electric.  

Section VIII.  Budget

Managerial and Clerical Labor
$ 126,720

Benefits and Payroll Tax
169,516

Travel and Conferences
33,000

Equipment
87,000

Facilities, Utilities, etc.
37,000

Regulatory Labor
25,500

Office Supplies and Postage
   3,500

Total Administrative Costs

$  482,236

Marketing Labor
  5,000

Total Marketing Costs

5,000

Activity Labor
369,920

Hardware, Tools, and Education Materials
  35,000

Total Direct Implementation

404,920

EM&V

37,000

Financing and Profit

      9,292

Total Budget

$ 938,448


Potential Performance Award

65,041
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