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Warehouse and Gym Lighting Program (WHAGL)

SDG&E Service Territory

Section I.  Program Overview

A.  Program Concept

Most warehouses and many health clubs are lit with large high-intensity discharge (HID) lights.  Many of these facilities operate twenty-four hours per day.  These lights are much less efficient than high-powered T8 or new super-efficient T5 fluorescent fixtures.  They also are difficult to shut off because of restart time delays.  Replacing HID fixtures with fluorescent fixtures can reduce energy consumption and demand by 50% to 60%.  The fluorescent fixtures also work well with motion sensors and other control devices that reduce operating times by as much as 80% or 90%, depending upon the facility’s use patterns.  The Warehouse and Gym Lighting Program (WHAGL) replaces old fixtures with state-of-the-art fluorescent fixtures and, where applicable, motion sensors to automatically shut these lights off when not needed.

B.  Program Rationale

The high-powered T8 and super-efficient T5 fluorescent technologies are relatively new.  Several years ago most warehouses converted from incandescent or old-style fluorescent lighting to various types of high-intensity discharge (HID) lighting.  This provided a significant improvement in energy efficiency, but it also left warehouse owners and managers with the false impression that they have done all they can do with their lighting systems.  In the past few years, developments in fluorescent lighting have made this belief no longer true.  Yet the old perception persists, and even new warehouses, gyms, and large retail outlets are often constructed with HID lighting.

Not only are HID lights less efficient than the new fluorescent fixtures, they are also difficult to control.  HID fixtures take five or more minutes to produce significant light after they have been shut off.  This fact made motion sensors and other controls infeasible in most applications.  In three-shift warehouses and 24-hour gyms all the lights usually run continuously.  This is true even when there is a solitary forklift operator working in a 300,000 square foot warehouse or a single bodybuilder working out at 3:00 a.m. at the gym.  In some scenarios, motion sensors could reduce lighting consumption by 80% or more because only the lights in the location where a person was working would have to be on.  Yet with HID fixtures all the lights must stay on permanently throughout the facility’s operational hours to prevent 10-15 minute delays in restarting this type of fixture.

Even without this controllability advantage, the increased efficiency of the new fluorescents often makes it cost-effective to replace existing HID fixtures.  These fixtures are designed to be direct replacements for metal halide, mercury vapor, or high-pressure sodium (HPS) fixtures.  This is especially true in locations where the lights run long hours per day.  This is why the WHAGL program specifically targets multi-shift warehouses and 24-hour health clubs.

Like most new technologies, these super-efficient fixtures are having difficulty achieving penetration into the market.  Although a variety of reasons account for this, the outdated perception that HID lights are the most efficient ranks among the top.  Another hurdle is the emotional reluctance of building owners and operators to replace systems that are new, even when the economics justify the improvement.  Since new warehouses, gyms, and other facilities are being built today with HID lighting, clearly there are many situations where new inefficient lights should be replaced.  A third hurdle is that warehouses are often part of large manufacturing companies and the energy use at the warehouse is essentially trivial compared with the overall energy use of the company, so the warehouses do not receive the attention of corporate energy personnel.

The WHAGL Program will attempt to overcome these market barriers by providing lighting retrofits at no cost to the participant.  Even with retrofits fully paid for, the energy savings are so great that the program is a highly cost-effective use of public goods charge funds.  In addition to the direct benefits received through the conservation and demand reduction, society will also receive the benefit of increasing the saturation of a new technology and demonstrating to large warehouse operators both its enhanced energy efficiency and its improved lighting quality as well.  This demonstration of the new technology will also be true in health clubs, where club members will observe the new lights and their quality.  

C.  Program Objectives

The Warehouse and Gym Lighting Program will achieve energy savings and peak load reduction through installation of super-high-efficiency fluorescent hi-bay lighting fixtures to replace existing HID fixtures.  In addition, in locations where applicable, motion sensors will be installed so that only the lights that are actually needed at any given time will be on.

The main objective is to achieve energy conservation and demand reduction through direct replacement of HID fixtures with fluorescent fixtures.  This is accomplished because the replacement light has a significantly lower connected load while producing as much or more light.  In order to maximize the energy savings from the investment, the WHAGL Program will focus on facilities that operate 24 hours per day.  In these locations we will replace three thousand 400-watt HID fixtures and fifteen hundred 1000-watt fixtures.

The next objective is to reduce energy use even further by shutting off lights in areas that are not being used at the time.  Since HID lights cannot be rapidly turned on and off, most facilities run 100% of the lights 100% of the operating hours.  We will install motion sensors on lights that shut them off when they are not needed.  We plan to install sensors on approximately 2/3 of the new fixtures.

A tangential objective of the WHAGL program is to demonstrate the value, quality, and viability of the new lighting technologies.  In the warehouse arena there will be a growing base of “proven” installations that other warehouse managers can observe.  In the health club arena, the general public will see the new technology at work and learn about it through the simple educational material we will provide for the health club to hand out to its members.  Within the population of people at the gym there are people whose workplace is a prime candidate for HID replacement.  As they observe energy conservation in action, the general knowledge of efficiency will spread outward.

A duplicate program is proposed for the SDG&E service territory.

Section II.  Program Process

A.  Program Implementation

The Warehouse and Gym Lighting Program in the SDG&E service territory will be implemented through Aloha Systems’ corporate office in Irvine.  The program manager, marketing staff, and installation supervisor will be Aloha Systems employees.  The lighting installations will be handled by licensed subcontractors.  The WHAGL Program will operate independently of any SDG&E or other non-utility energy efficiency program.

Most of the lighting benefits in the WHAGL Program would qualify for incentives under the SPC and/or Express Efficiency programs.  However, lack of penetration into this market is a sign that these incentives may not be sufficient.  WHAGL participants would be precluded from SPC or Express Efficiency participation for their lighting upgrades through a number of means.  Their WHAGL contract with Aloha Systems would explicitly forbid it.  WHAGL participants will not be provided with “invoices” that would document their purchase of these fixtures.  They will be required to provide their SDG&E service account numbers, and their participation will be reported to SDG&E on a regular basis.  Since each lighting project of the WHAGL Program is at least medium-sized, it is unlikely that “double dipping” could slip through the cracks.

B.  Marketing Plan

Marketing will be a significant component of WHAGL.  Aloha Systems’ experience with free services provided by municipal utilities has demonstrated how difficult it is to provide energy efficiency even at no cost.  There are many non-financial hurdles that must be overcome.  In the WHAGL instance, we believe the primary hurdles will be distrust of new technology and business disruption during installation.  Although the participants will not be directly committing money to the project, they will be doing so indirectly through work-time encroachments and having to provide assistance on occasion.

A full-time account representative will be dedicated to the program to be shared between the SCE and SDG&E portions.  Likely candidates for participation are relatively easy to locate because of their large physical size.  The account rep will use a variety of means to recruit participants, but the most common will be directly visiting the facility and speaking with the person responsible for energy.  In some situations this marketing may be done at a corporate rather than local level.

C.  Customer Enrollment

Customers will enroll by agreeing to participate after discussions with Aloha Systems regarding the program.  Typically this will happen through direct meeting with the WHAGL account representative.  If customers hear about the program through other sources and inquire about participation, they will be prescreened via the telephone (regarding number and type of lights, etc.).  If qualified, the account rep will schedule an on-site visit and discuss the program in further detail.  We will also include a way to sign up for participation through our website, although we do not anticipate this being a major source of participation.

D.  Materials

All materials will be high-quality and fully certified by applicable safety organizations.  If appropriate, they will be EnergyStar rated.  The subcontractor will be responsible for procuring the lighting fixtures, bulbs, and other materials required for the installation.  The fixture prices used in this proposal are the installed prices from the subcontractor.

E.  Payment of Incentives

The WHAGL Program will not use cash incentives paid directly to participants.  Rather, it will provide direct implementation of 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 for program management, administration, regulatory reporting, sales and marketing, and on-site general management and quality assurance.  

Subcontractors.  We will use one or more licensed subcontractors to install the lighting equipment.  They will be responsible for procurement and installation of new equipment as well as the removal and disposal of old equipment.

Program Manager.  The WHAGL program manager will be a full-time employee dedicated to the overall management of the program in the SDG&E territory.  The program manager will be responsible for all aspects of the program including marketing, meeting with customer management, master scheduling, answering questions, developing educational materials, quality assurance, project follow-up, preparing reports, and all other routine managerial aspects of the program.  

WHAGL Account Representative.  The account rep will be a full-time employee dedicated to selling the WHAGL program to potential participants in both the SCE and SDG&E service territories.  We anticipate 50% allocation to the SDG&E territory.  

Installation Supervisor.  The installation supervisor will provide on-site supervision of all project installations and provide interface between subcontractor crews and Aloha Systems management.  This is a full-time position that will be allocated 50% to the SCE territory and 50% to the SDG&E territory.  

Program Administration.  Administrative and clerical support will be required for sales and marketing, program accounting, and other central administrative functions.  We anticipate a 50% 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.  One of our vice presidents has extensive background managing lighting installation projects, and we anticipate that he will be directly involved in the design and implementation of various individual site projects.  Senior managers will also provide coordination with other programs, coordination with IOU and CPUC staff, and other functions as needed.  We anticipate a 65% 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
	
	
	
	
	
	
	

	 Contract with Subcontractors
	 xxx
	
	
	
	
	
	
	

	 Market to Participants
	   xxxxx
	xxxxxx
	xxxxxx
	xxxxxx
	xxxxxx
	xxxxxx
	
	

	 On-Site Installation
	       xxx
	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 warehouses and health clubs within the San Diego Gas and Electric service territory.  They typically will range in size from 100 to 500 kW.  A few warehouses may be attached to larger manufacturing facilities, making the overall metered customer size over 500 kW.  

B.  Customer Eligibility

The following eligibility criteria apply to the WHAGL Program:

· All participants must be customers of San Diego Gas and Electric.

· Participants must have facilities that have at least twenty 400W or 1000W HID lighting fixtures.

· Selected facilities must operate their lights at least 6,000 hours per year.

C.  Customer Complaint Resolution

Local warehouse and health club managers will be given the business cards and contact information of both the subcontractors and Aloha personnel working on their installation.  They will also be given an information sheet that describes the program and contains the names and contact information for senior Aloha Systems management.  The corporate energy managers, if applicable, will also have this contact information.  

If we receive a complaint, we will promptly contact and/or visit the complaining party to resolve the issue.  Subcontractors will also be expected to promptly resolve complaints directly relating to the installation.  

D.  Geographic Area

Participating facilities will be located in the SDG&E service territory and have sufficient lighting load to justify the work.  Because of its location at the corner of the power grid, San Diego is an area with serious transmission constraints.

Section IV.  Measure and Activity Descriptions

A.  Energy Savings Assumptions

Two types of HID light fixture are eligible for replacement in the WHAGL Program:  400-watt and 1000-watt fixtures.  Each of the these fixtures will be replaced with the appropriate T8 or T5 fluorescent fixture that will provide the proper amount of light while achieving the maximum energy savings practical.

A 400W HID fixture, including lamp and ballast, draws about 458 watts of power.  These fixtures will be replaced with either four-lamp T8, six-lamp T8, four-lamp T5, or six-lamp T5 fluorescent fixtures.  These fixtures have connected loads of 115W, 180W, 234W, and 351W, respectively.  The exact replacement will be determined on an individual basis in each participant’s facility.  For the sake of preliminary evaluation of the program, we have assumed the following mix of replacements for 400W HID fixtures:


15%
Four-Lamp T8


60%
Six-Lamp T8


20%
Four-Lamp T5


5%
Six-Lamp T5

This results in an average connected load reduction of 268.4 watts per fixture.

A 1000W HID fixture draws 1075 watts of power.  These fixtures will be replaced with either six-lamp T5 fluorescent fixtures or eight-lamp T5 fluorescent fixtures.  These new fixtures have connected loads of 351W and 468W, respectively.  We have assumed the following mix of replacements for 1000W HID fixtures:


20%
Six-Lamp T5


80%
Eight-Lamp T5

This results in an average connected load reduction of 630.4 watts per fixture.

In order to participate in the program, a customer must have lighting in a facility that operates at least 6,000 hours per year (three shifts five days per week with 10 holidays).  Most will probably operate over 8,000 hours per year because we will be targeting facilities that operate “24/7.”  Assuming an average operating time of 7,000 hours per year, the 400W replacement will save 1,879 kWh per year, and the 1000W replacement will save 4,413 kWh per year.

When motion sensors are installed, we estimate they will reduce operating time by 50%, and thus save 50% of the energy that the new fixtures would consume without a sensor.  These savings values are 664 kWh per year for a sensor on a fixture replacing a 400W HID lamp and 1556 kWh per year for a sensor on a fixture replacing a 1000W HID lamp.  The table on the following page summarizes these assumptions.

	Old Fixture Type
	Demand
Reduction
	Annual Energy
Savings
	Motion Sensor
Annual Savings

	400-watt HID
	0.2684 kW
	1,879 kWh
	664 kWh

	1000-watt HID
	0.6304 kW
	4,413 kWh
	1,556 kWh


The supplemental Excel spreadsheet has the details of these calculations.  The installed costs also vary by type of fixture, and the average installed cost of the replacement fixtures was calculated using the same assumptions.  These, too, are in the supplemental spreadsheet.

B.  Deviations in Standard Cost-effectiveness Values

We have used the default net-to-gross ratio of 0.8 and the useful life of 16 years for the fixtures and 8 years for the sensors derived from the Energy Efficiency Policy Manual.  We consider these values appropriate, though the true net-to-gross ratio may in fact be 0.9 or higher given the very low incidence of HID-to-fluorescent retrofits being made.  Incremental measure costs are zero because the service is provided free of charge to the participant.

C.  Rebate Amounts

Cash rebates will not be provided.  The values listed for financial incentives are the quoted installed costs form the subcontractor for the retrofit fixture parts.  (The subcontractor actually quoted installed prices combining equipment and labor; we estimated equipment at 60% and labor at 40% of the quoted price.)

D.  Activities Descriptions

The activities not expected to produce direct measurable energy savings include the one-on-one educational and informational discussions held between program staff and participating customers during sales meetings, installations, and follow-up appointments.  

There is a tangential benefit to society resulting from increasing the penetration of new technologies and demonstrating their satisfactory performance to other energy users.

Section V.  Goals

The main project goal is to reduce the energy consumption of banks of HID lights in warehouses and health clubs by replacing them with new, more efficient fluorescent fixtures.  This will also result in coincident peak demand reduction because the facilities will be operating continuously and the retrofits will reduce connected load.  Additional conservation will be achieved through the installation of motion sensors on the new lighting fixtures.

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


Net Annual Energy Savings
12,112,400 kWh


Net Lifecycle Energy Savings
175,340,800 kWh


Net Coincident Peak Demand Reduction
1,401 kW


TRC Net Benefits
$7,160,718


TRC Ratio
9.6240

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

A.  Proposed Evaluation Approach

The energy savings estimates were based assumptions regarding which new lights will be installed to replace the 400W and 1000W HID fixtures.  They also assumed a 7,000 hour/year average operating time, even though the primary target will be facilities with even longer operating times.  Although the savings calculated for these assumptions are very accurate, and the assumptions are reasonable, we do not know with certainty that they will represent the actual replacements made through the program’s course.  The assumptions for motion sensor savings are even less certain, though we believe them to be reasonable and most likely conservative.

Once the WHAGL Program is implemented in a given facility, we will have the exact details of what fixtures were removed and what fixtures were installed.  From this we can determine connected load reduction precisely.  We will also have specific estimates of operating hours based upon our observations and information provided by the customer.  In the case of motion sensors, we will be able to determine an approximate load reduction by observing how many lights are on and how many are off during a typical working shift.  All of this information will be carefully documented and provided to the EM&V contractor in detail on a timely basis.  Our program tracking of the program’s energy savings accomplishments will be much more specific than simply multiplying fixtures by the assumed average per-fixture savings estimate.

The EM&V contractor will be able to verify most of these actions and savings estimates by relatively straightforward and simple inspections.  We anticipate that the EM&V contractor may also wish to collect a sample of interval data with dataloggers, particularly in locations where motion sensors have been installed.  We will be able to assist in any way desired, including identifying specific panels and locations where such data collection would best be achieved.

The participating customers will be informed of the EM&V component of the program.  Local managers will be given the name of the EM&V contractor, and the EM&V contractor will be given the names and contacts of the store managers.  The contract between Aloha and the participating customers will require their cooperation with the EM&V process as part of their participation.

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 with lighting.  We have worked with many energy users in lighting efficiency improvements, including public schools, small and large commercial enterprises, and manufacturing and industrial facilities on projects such as SPC, Express Efficiency, and the Self-Generation Incentive Program.  We have also provided project assessment, evaluation, and measurement and verification for a number of end-users, utility programs and non-utility programs.  

B.  Subcontractors

One or more subcontractors will be used for the actual installation of new lighting fixtures and motion sensors.  Two potential subcontractors are Reliable Energy Concepts and Lon’s Electric.  Reliable Lighting and Energy Concepts is a licensed electrical contractor (#685547) specializing in large commercial and industrial lighting retrofits.  Lon’s Electrical Services is a licensed electrical contractor (#440463) specializing in many aspects of commercial and industrial electrical systems.  Both companies and their senior management are well known to Aloha Systems.  Both subcontractors have considerable experience with utility energy efficiency programs.

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 worked 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.  

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 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.  We anticipate that Rob will be involved in the specific design of each large project site’s lighting plan.

Gina Jojola, Luis Sanchez, Paul Weidenzahn, and/or TBD, program manager.  The program manager will be responsible for the overall implementation of the program in the SDG&E territory and will be dedicated to the project on a full-time basis.   Gina has worked at Aloha Systems for two years coordinating a variety of energy efficiency projects.  She received her BA in 1998 from Vanguard University.  Prior to joining Aloha, Gina worked as a production coordinator, project scheduler, and quality control analyst in a manufacturing facility.  Luis has worked as an electrical engineer at Aloha Systems on a variety of energy efficiency projects.  Luis received his BS in electrical engineering from U.C. Irvine in 2002 and is a registered engineer-in-training.  Paul is not presently working for Aloha but has indicated a possible interest.  Assignment of the program manager position will depend upon which of Aloha’s proposed programs are funded and which of the selected programs are best matched with available personnel.

Michael Walas and Mark Brewer, account representatives, have directed Aloha’s sales team for the prior year and a half.  One of them may be assigned the position of WHAGL account representative.  

Timothy Thorvick, Sean Raab, Keith Linville, and/or TBD are potential staff who may be assigned as the installation supervisor.  Tim and Sean both have over twenty years experience in construction, including work in various building trades and formerly owning their own contracting firms.  Keith has twelve years experience in manufacturing.
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.

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.

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
$ 232,440

Benefits and Payroll Tax
149,827

Travel and Conferences
11,850

Equipment
91,000

Facilities, Utilities, etc.
58,000

Regulatory Labor
25,500

Office Supplies and Postage
    6,000

Total Administrative Costs

$  574,617

Advertising, Brochures, Website
11,000

Marketing Labor
  112,500

Total Marketing Costs

123,500

Direct-Install Material Incentives
1,024,200

Measure Installation Labor
770,220

Hardware, Tools, and Education Materials
  22,500

Total Direct Implementation

1,816,920

EM&V

106,000

Financing and Profit

      26,210

Total Budget

$ 2,647,247


Potential Performance Award

183,473
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