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Subject:  2004 - 2005 Energy Efficiency Program Selection

On behalf of ICF Associates, Inc., a wholly owned subsidiary of ICF Consulting Group, I am pleased to submit this proposal for Demand Control Ventilation.  We are submitting this proposal for the Southern California Edison service territory.

The energy wasted by inefficient ventilation in commercial buildings is well documented.  By setting the ventilation rate based on actual occupancy, cooling or heating large amounts of outside air drawn in for ventilation is avoided, thereby saving significant amounts of energy. The Demand Control Ventilation Program focuses on commercial buildings with variable occupancy because they offer the largest savings.  The Demand Control Ventilation Pilot Program, implemented in 2002/03, provides the base upon which this program is built.  Building on the progress from the Pilot Program, we propose to continue working to accelerate acceptance of this important technology in the marketplace.

ICF Consulting has a proven track record of worldwide excellence in meeting clients’ needs, including designing and implementing energy efficiency programs in California.  We look forward to furthering the State’s energy efficiency goals by implementing this important project.

If you have any questions or require additional information on our submission, please contact me via telephone at (714) 637-8475 or e-mail at llee@icfconsulting.com.

Sincerely,

Lonnie Lee
Principal
ICF Consulting
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1.  PROGRAM OVERVIEW

A. Program Concept

The Demand Control Ventilation (DCV) Program uses a technique for automatically adjusting building ventilation rates in real time to meet actual needs based on occupancy.  CO2 sensing is used to measure how many people are occupying the conditioned space, so that the ventilation rate is set properly.  By setting the ventilation rate based on actual occupancy, cooling or heating large amounts of outside air drawn in for ventilation is avoided, thereby saving significant amounts of energy.  Because buildings are not usually occupied at their maximum design level, they are generally over-ventilated.  The standard practice for setting the maximum ventilation rate wastes significant amounts of energy by cooling and heating a large volume of outside air that is not required to maintain indoor air quality.  This program will provide a financial incentive for installing DCV sensors in the Southern California Edison (SCE) service territory.  Incentives will be paid to contractors to offset the incremental cost of the sensor.  As a result, the cost for installing DCV technology will be reduced and the market penetration for DCV technology will increase. 

B. Program Rationale

The DCV Program is designed as an energy-efficiency program that will produce immediate and verifiable energy savings and peak load reductions.  As such, this Program is designed to overcome specific market barriers and to promote long-term improvements in the workings of the market.  By promoting market changes, the Program provides long-term energy savings benefits that will endure following the withdrawal of interventions in the marketplace.  The DCV Program is designed to familiarize installation contractors with how to estimate energy and dollar savings and how to use these estimates to sell the technology.  Additionally, it will expand the exposure of the technology, and help move it into the mainstream faster than it otherwise would.  

As this technology has developed so have codes and standards.  The International Mechanical Code (IMC), the mechanical code of reference for most local building code bodies, has for the last five years included provisions for CO2-based demand control ventilation.
  CO2 sensors can be used to control ventilation based on actual real-time occupancy while still maintaining target cfm/person ventilation rates.
  In California, the Title 24 building code has made specific provisions for CO2 based demand control ventilation for the past seven years.
  CO2 sensing technology for ventilation control was added into the August 2001 DEER Update Study, making it a recognized energy efficiency measure for the first time.

The energy savings of CO2 DCV has been well established.  A recent literature review showed energy savings from various DCV control approaches ranged from 5% to 80% when compared to a fixed ventilation strategy.
  Research has shown that by matching the ventilation rates to actual occupancy levels in real time, the amount of outside air brought into the building can be reduced significantly while still maintaining indoor air qualify and comfort.

The potential savings associated with using CO2 sensors for demand controlled ventilation has started to be recognized in the past four years.  Four years ago, CO2 sensors were considered a specialty control product at a price of $400-$500 per sensor.  A typical contractor price for a CO2 sensor today has dropped approximately 50% from that level.
  It is likely that this trend in price reduction will continue as the use of CO2 sensors is expanded.  Some manufacturers are also offering combined CO2 and temperature sensing, making installation easier and reducing sensor manufacturing costs by sharing components.  

The DCV Program builds on the existing Demand Control Ventilation Pilot Program #218-02 by continuing to promote DCV use in the commercial market.  It secondarily supports the Building Commissioning process by informing building owners and managers of the benefits of retrofit techniques that can improve the energy efficiency of an existing building.  By continuing the implementation of the DCV Program, ICF Consulting will capitalize on the lessons learned in the Pilot Program, and will continue to provide the program services that remain in demand.

The Pilot Program produced all the necessary program materials including training curriculum, program tools, marketing material and building assessment software.  Consequently, the program can be implemented without interruption in a cost effective manner.  The expanded program will be enhanced by capitalizing on the network of distributors already in place and by using the relationships we have built with DCV manufacturers to engage them directly in contacting key building owners and managers and large national accounts for application of DCV technology.  From the current program, we have learned how best to market the technology and have a good understanding of what type of market actors are best suited to promote and install DCV technology.  We will concentrate on engaging larger controls contractors for participation in the program, will train them one-on-one and help them develop a strategic marketing plan for selling and installing DCV technology.  

C. Program Objectives

The primary objective of the program is to save energy by paying incentives for the installation of CO2 sensors in commercial buildings. The objectives are as follows:

Install Program-Approved Sensors:  The primary objective of the program is to save energy by paying incentives for the installation of 375 CO2 sensors in commercial buildings in the SCE service territory in three tiers:

· 275 Tier 1 sensors at a minimum of 2,000 kWh per sensor annual savings

·   75 Tier 2 sensors at a minimum of 4,000 kWh per sensor annual savings

·   25 Tier 3 sensors at a minimum of 20,000 kWh per sensor annual savings 

Achieve Energy Savings:  Energy Savings:  Based on installing these sensors, we estimate the following energy savings will be achieved:

· 1,230 net MWh per year

· 1.0 MW of peak savings per year

CPUC Policy Objectives

The DCV Program is designed to meet the CPUC policy objectives as described in the Policy Manual.

· Cost Effectiveness:  The DCV Program incorporates cost effectiveness into its design.  First, the energy savings associated with the installation of CO2 DCV technology are substantial relative to the incremental measure cost.  As a result, the energy efficiency measures are intrinsically cost effect.  Additionally, the program is designed to create sustained benefits over the long term, a cost benefit of working with a new and emerging technology.

· Long-Term Annual Energy Savings:  This program produces significant energy savings, both in the short term and over the long term.  While expected life cycle cost benefits are based upon a useful life of eleven years, the guaranteed life of the sensors is typically longer.

· Electric Peak Demand Savings:  This program will produce immediate variable permanent peak demand savings.  The products are installed and produce savings with the variable occupancy of the conditioned spaced into which they are installed, so that the demand savings are realized throughout the peak period.

· Equity Consideration:  This program fits within the overall portfolio of programs serving the nonresidential market segment.  One of the values of the program is that it is bringing an opportunity to save cooling energy, thus promoting this new technology while providing a low-cost energy savings option to end-user customers.

· Address and Overcome Market Barriers:  The DCV Program is designed to overcome the two principal market barriers for installing contractors: Information and cost.  The incentives will motivate contractors to offer DVC technology as a viable value-added proposition and the enhanced program training, marketing material and sales tools will shift building owner and manager attitudes and the market toward this energy efficiency technology.

· Innovation:  The DCV Program is promoting a unique technology that is relatively new to the marketplace.  This program will contribute to the sustained growth of energy saving initiatives for this emerging technology.

· Coordination With Programs Run by Other Entities:  ICF Consulting will coordinate with the Demand Control Ventilation Pilot Program #218-02 to leverage the lessons learned in that program to improve upon the effectiveness of this program making it more cost effective and energy savings intense over the life-cycle of the installed sensors.  We are not aware of any other programs that offer this or a related technology.

2.  PROGRAM PROCESS

A. Program Implementation

ICF Consulting is proposing a process that is streamlined to produce maximum results with minimum administration and overhead.  We propose to work closely with HVAC distributors, controls contractors and CO2 DCV technology vendors recently identified as key and strategic market participants to accelerate this new technology in the marketplace.  We have organized the implementation into five main processes: 
1. Recruit Distributors:  Using existing contacts with HVAC and DCV manufacturers; recruit additional active distributors in the SCE service territory.  These distributors and manufacturers will help identify additional controls contractors to recruit into the program and find end-users whose facilities could most benefit from installing this technology.

2. Recruit and Train Contractors:  Working through established manufacturer and distributor networks, we will recruit specialty controls contractors into the program.  Training will be conducted in coordination with a distributor, manufacturer, or other partner of the program, primarily one-on-one with large controls contractors having multiple sales and service technicians to maximize the effectiveness and minimize the cost of the trainings.  

3. Outreach to Building Owners:  Assist the distributors and contractors in marketing the DCV technology directly to key building owners and managers, and help them analyze the building and create sales presentation materials for individual customers.  ICF will accompany contractors, where appropriate, to reinforce the information provided during training and ensure that contractors understand the technology, effectively presenting the information to building owners and managers.

4. Administer Incentives:  Controls contractors will be recruited and trained, and each installation job will involve incentive payment.  Incentives will be administered for the 375 sensors installed.

5. Report Energy Savings Measure and Evaluation:  The most important component of the Program is verification of the energy savings.  We propose to work with the existing EM&V contractor for the pilot program to collect and analyze actual energy savings data associated with the installations. 

From the previous Demand Control Ventilation Pilot Program #218-02 currently being implemented by ICF Consulting, we have already:

· Defined the specifications of controls that will be the focus of the program, including what types of CO2 sensor technologies and ventilation controls are to be used in the program.

· Defined the eligibility criteria for controls contractors we propose to recruit for additional training.  The eligibility criteria for contractors will include, at a minimum:  (1) possess a valid contractor's license in compliance with the contractors State license agency, (2) be able to provide certificates of insurance for both workers compensation and general liability, with an amount not less than a single limit of $1 million, and (3) employ trained and qualified sales and service representatives with a minimum of five years in the controls field.

· Finalized the financial incentive level to be paid directly to the installing contractor.  The financial incentive proposed will cover 100% of the purchase price of the sensor and some portion of the installation cost for the sensor.

· Designed a streamlined Incentive Application Form that contractors will use to reserve and claim incentive payments.  The form will collect all the information needed to verify the validity of the energy savings on the building and the amount of incentive requested.

B. Marketing Plan

The DCV Program will be marketed to manufacturers, distributors, contractors and building owners and managers of commercial buildings.  We have a complete list of manufacturers that currently have qualifying product. Elements of the marketing plan include the following.

[image: image2.wmf]Marketing Materials: ICF has developed marketing materials to be used by participating contractors with building owners and managers.  As currently envisioned, the material will be enhanced and includes a flier/brochure and fact sheet that summarizes the benefits of the CO2 DCV technology for the building owners and managers.  ICF will also enhance forms and other materials previously developed that the contractor can use to present the energy savings estimates for individual projects.    

Training Materials: ICF Consulting will enhance the materials needed to train the contractors to sell the DCV technology.  Specific material developed to train contractors on how to assess a building and how to estimate the expected energy and peak load savings associated with the installation of CO2 DCV technology is available for use in this program.  The enhanced training will focus on two main areas.

· Each contractor will be trained on how to assess the ventilation characteristics of a building using a hand-held CO2 diagnostic tester that monitors the CO2 levels in the building.  They will be provided with software tools for implementing a method to estimate energy savings expected, based on their building assessment.  It is critical that contractors receive enhanced training on these tools and methods because they provide the mechanism for estimating energy savings to sell the technology to the building owner or manager.

· Each contractor will receive sales training that explains the key arguments and techniques for selling the CO2 DCV technology.  Contractors will be shown how to use the energy savings estimates to make key sales points.  The enhanced marketing materials will be provided to the contractors as part of this training.

Outreach to Building Owners and Managers: ICF Consulting will assist the contractors in marketing the CO2 DCV technology directly to key building owners and managers and educating them on how improved energy efficiency increases their buildings’ asset value.  In addition to helping to analyze the buildings and create sales materials for individual customers, ICF will promote the program directly by calling on key building owners and decision makers, as needed, to provide additional technical assistance or information.

C. Customer Enrollment

The DCV Program is designed to enroll distributors and contractors into the program. Manufacturers will play a role in identifying key distributors who will, in turn, identify key controls contractors.  Distributors and contractors become participants by completing an enrollment agreement and are specifically recruited into the program.

Recruitment of Distributors:  ICF Consulting will work with existing contacts at HVAC and DCV manufacturers to determine additional distributors for the program.  ICF Consulting will meet with them to recruit and discuss which quality contractors might be interested in learning more about, and selling DCV technology.  ICF Consulting will also consult with distributors for suggestions of end-users whose facilities could benefit from installing this technology.

Recruit and Train Contractors: ICF Consulting, in conjunction with participating distributors, will recruit controls commercial contractors to join the DCV Program.  ICF Consulting will also provide sales and diagnostic analysis and implementation training to those that do join.  We will meet individually with these contractors to discuss the program and their potential involvement.  By agreeing to participate in the program, contractors will receive:

· The DCV Program marketing materials and other technical and sales tools.  

· A hand-held CO2 tester to estimate energy savings and CO2 diagnostic analysis software.  

· Specific techniques and value propositions for selling the CO2 DCV system in the commercial market.  

· Financial incentives.  

To participate, contractors must commit to the following:

· Developing jointly with ICF Consulting a marketing strategy for the DCV technology, including their sales goals.

· Identifying their most promising customers who would be most receptive to considering this new technology, including those with whom they have service contracts.

· Working with the measurement and verification team to evaluate the program.

D. Materials

The materials required to implement the program include the following:

Product Specifications: CO2 DCV is a real-time, occupancy-based ventilation strategy that can offer significant energy savings over fixed ventilation installations.  A critical criterion for the success of DCV is the ease with which it can be integrated into existing systems and on the amount and types of HVAC equipment available that can accept a CO2 sensor.  Today, most major building controls and HVAC equipment manufacturers offer CO2 sensors to complement or be compatible with their products.  Typical and sample manufacturers for CO2 DCV products include:

· Telaire 

· Honeywell

· AirTest 

These three sensor manufacturers serve approximately 70-90% of the commercial market and provide long-term monitoring and control of space ventilation and are easily installed by mounting the sensor base on the wall, attaching wires, and snapping the sensor to the base.

Installation Guidelines: General guidelines that can be used with a CO2 DCV installation include a control strategy to modulate ventilation in order to maintain target cfm/person ventilation rates that are based upon the actual people occupancy of the space.  The strategy should allow for reduced ventilation during times of occupancy that are less than at the full capacity in the space being monitored.

Typically, sensors are installed in the occupied space where it is least likely that people will stand near and breath on the sensor, affecting the reading.  One sensor is placed in each area or zone where occupancy is most likely to vary.  Installation of CO2 sensors affords a good opportunity to reduce energy consumption through reduced ventilation requirements when occupancy rates vary.  Typical and sample manufacturers’ installation specifications for CO2 DCV products will include:

· Telaire installation standards

· Honeywell installation standards 

· AirTest installation standards

E. Payment of Incentives

The financial incentives will be paid to contractors following the receipt and review of their incentive claim and supporting documentation.  Incentives will be paid up to the amount reserved by each contractor for job-specific installations.

Administer Incentives: ICF will implement the financial incentive portion of the program. Participating contractors will complete an incentive payment form designed to collect all the information needed to verify the validity of the energy savings on the building and the amount of incentive request.  The incentive program procedure will involve three steps:

· Reservation of Incentive.  Based on the sales goals of the contractors, we will reserve incentive funds for each.  We will monitor the progress of each contractor and re-allocate the incentive funds during implementation of the program, if necessary.

· Submission of Necessary Claim Forms.  After the installation, the contractor will complete an installation completion form and submit it to ICF.  This form will include details of the installation, such as the model and serial number of sensors and controls specifications, the customer name, address, and phone number.  The contractor will also submit the incentive claim form along with the final energy savings analysis report.  

· Processing and Payment.  ICF will review the forms submitted to identify any problems.  As part of this review, ICF will verify that the installation address is within the project target areas.  We will also verify the eligibility of the equipment that was installed using the programs qualifying list of products.  ICF will work closely with the contractors to complete any incomplete forms.  The data on the installations and payments will be entered into the tracking system and ICF will pay the claim.

F. Staff and Subcontractor Responsibilities

ICF Consulting draws on its broad experience in designing and implementing energy efficiency programs to select key staff for this program.  The chart below presents our proposed organizational structure for this program and the roles and responsibilities of the proposed staff.

Lonnie Lee, Principal, will serve as the Program Manger.  Mr. Lee is currently serving as the Program Manager for the ongoing 2003 Demand Control Ventilation Pilot Program, NYSERDA’s 2003 New York Energy $martSM Demand Control Ventilation Program and for EPA’s Energy Star® Light Commercial HVAC Program.  He also provides marketing, strategic planning, and training development support on the EPA’s Energy Star® Residential HVAC program, and Energy Star® Duct Program.  Mr. Lee has more than 25 years of experience in the HVAC industry.  He will be responsible for the day-to-day management of the program and will be the primary point of contact with the California Public Utility Commission.  Additionally, Mr. Lee will be the primary contact with the HVAC distributors, particularly during the design phase of the program.  Mr. Lee has extensive contacts with distributors and TMs, and is uniquely qualified to obtain their cooperation and involvement.  Mr. Lee will also oversee the implementation phase of the program and design and manage the training elements.  Mr. Lee has been instrumental in training over 4,000 contractors.  

Michael Gibbs, Senior Vice President will serve as Officer-in-Charge.  Mr. Gibbs adds the benefits of his years of experience in designing and implementing effective energy-efficiency programs.  Using this experience, Mr. Gibbs will lead the design phase of the program, setting overall goals and providing guidance on the design of the program elements.

David Gordon, Project Manager, will assist in the development and implementation of the marketing and sales plans.  Mr. Gordon has more than 12 years of experience in the HVAC industry and currently provides marketing, strategic planning, and training development support on the 2003 Demand Control Ventilation Pilot Program and similarly as the Project Manager for NYSERDA’s 2003 New York Energy $martSM Demand Control Ventilation Program, as well as the EPA’s Energy Star® commercial HVAC program.  Mr. Gordon will also assist in the development of the training, sales and marketing materials and training implementation. 

Richard Necaise, Project Manager, will assist in the implementation and development of training materials and will assist in the training of program participants.  Mr. Necaise has 18 years experience in developing and delivering business-training programs, 15 of which are specifically in the HVAC industry.   He has extensive experience in working directly with HVAC dealers in all aspects of business management and growth, including the selling, marketing and pricing of high-efficiency systems.   Mr. Necaise currently provides support on the EPA’s Energy Star® Residential and Commercial HVAC programs, NYSERDA’s 2003 New York Energy $martSM Demand Control Ventilation Program.  Mr. Necaise also serves as Project Manager for the CenterPoint Air Conditioning Distributor Program.

Other ICF team members proposed: Jodi Young will provide the contract administration assistance for this program.  Ms. Young will be responsible for ensuring that all contract requirements are met and that all financial data are accurate and timely.  Rick Link will provide technical assistance in the collection, sorting and processing of the energy savings data.  Leslie Nardoni will provide administrative assistance to all aspects of the program, including organizing the financial incentives review process and monthly reporting.  Jennifer Guess will provide administrative support regarding contractor correspondence and be responsible for tracking and delivering training material. Stephanie Spruch will provide graphic design and layout support for the program enhanced marketing material.
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All of the proposed staff is currently employed by ICF Consulting and available for this project.  Resumes for key staff proposed for the program are included in Section 7 below.

Proposed ICF Consulting Organization Chart

Proposed ICF Consulting Time Commitment

The following table presents the time commitment for each of the key staff.  

	Staff
	Title
	Time Commitment

	
	
	Percent FTE

	Michael Gibbs
	Officer-in-Charge
	2.0%

	Lonnie Lee
	Program Manager
	6.5%

	David Gordon
	Implementation Manager
	12.5%

	Richard Necaise
	Implementation Specialist
	50.0%

	Leslie Nardoni
	Administration Manager
	2.0%

	Jennifer Guess
	Outreach Specialist
	10.0%

	Stephanie Spruch
	Graphic Artist
	0.5%

	Jodi Young
	Contract Administrator
	3.0%

	Rick Link
	Implementation Specialist
	10.0%


G. Work Plan and Timeline for Program Implementation

The following work plan will be performed.

Step 1:  Program Plan.  Finalize the implementation plan capitalizing on the lessons learned in the Demand Control Ventilation Pilot Program currently being implemented.

Step 2:  Program Material.  Finalize the set of enhanced materials and tools that will be used to implement the program.  Those materials include enhanced marketing and training material, streamlined incentive forms, and proven building assessment software including a proprietary Post Processor for determining peak kW savings associated with the installation of DCV technology.
Step 3:  Manufacturer and Distributor Outreach.  Conduct outreach to manufacturers and distributors to recruit active distributors in the SCE service territory.  These distributors will help identify contractors to recruit into the program and find end-users whose facilities could most benefit from utilizing this technology.

Step 4:  Contractor Outreach and Training.  Recruit, train and provide incentives to a select group of high-quality commercial controls contractors who meet the program participation requirements.  Training will be developed and implemented to cover every aspect of incorporating DCV technology into the contractor’s organization, with special emphasis on how to use the building assessment software to prove and sell DCV technology. 
Step 5:  Assist Contractors in Developing a Plan.  Contractors will be encouraged to develop a marketing plan describing how they will implement DCV technology into their service protocol.  The plan should include how many sales and service technicians will be trained to sell DCV and a goal for the number of CO2 sensors they will install for the program.

Step 6:  Contractor Incentive Reservations and Funding.  The contractors will be asked to reserve incentive funds by completing an Incentive Form.  From confirmation of the incentive reservation, they will have 60 days to install the DCV CO2 sensor before making request for payment.  Prior to making these incentive payments, we will review the documentation that is provided and make any adjustments with the contractors to ensure that the data will be adequate.  We expect to work closely with contractors at this point to ensure that the necessary data will be obtained.

Step 7:  Monitor and Report Progress.  Monitoring and reporting monthly and quarterly will take place throughout the program implementation period.

The following timeline will be adhered to and performed.

	Activity
	Days following Contract Signing or Date

	Prepare enhanced program materials
	45 days

	Recruit Distributors
	Through
January 31, 2005

	Recruit and Train Contractors
	Through
January 31, 2005

	Conduct Outreach to Key Building Owners and Managers
	Through
July 31, 2005

	Receive Contractor Incentive Reservations 
	Through
September 30, 2005

	Verify Contractor Installation of Sensors
	Ongoing

	Payment of Incentives to Qualified Installations
	Through
December 31, 2005

	Monthly Reports as Required
	Monthly

	Final Report as Required
	Final Due Date


3.  CUSTOMER DESCRIPTION

A. Customer Description

ICF Consulting is proposing a DCV Program whose main program design elements are as follows:

· Market Segment:  Nonresidential HVAC, focusing on installing new HVAC controls on existing buildings.

· Program Strategy:  Upstream incentive and information program.

· Program Type:  Local program focused within the service area of SCE.

· Customer Segments:  Focused on providing services that will benefit nonresidential building owners and property managers of medium to large commercial buildings (typically 5,000 to 100,000 sq ft).

· Market Actors:  As an upstream program, we focus on HVAC manufacturers, distributors, and contractors.

· Measures:  Specialized HVAC controls:  DCV controls using CO2 Sensors

B. Customer Eligibility

Customer eligibility is designed to benefit nonresidential medium and large electric customers in the target area.  By helping introduce this new technology to the area and demonstrate its value, customers will save on energy costs.  Because this is an upstream program, customer eligibility is not addressed.  Rather, the eligibility of the upstream HVAC market actors is defined.

The target population for this program is HVAC distributors and licensed controls contractors that provide services in the target area.  To enroll in the program, the distributor must be willing to commit to stock and sell qualifying DCV equipment.  Additionally, the distributor must agree to assist in identifying contractors who would be most appropriate for the program.  

Licensed HVAC controls contractors that sell or service nonresidential HVAC equipment in the target area are eligible for the program.  Contractors must agree to work with ICF Consulting to promote and install the technology.  Additionally, they must agree to participate in the program evaluation.

C. Customer Complaint Resolution

ICF Consulting herein describes how it will address and track customer complaints.  Any complaint received will be recorded in the tracking system for the individual program contractor–vendor.  Then: 

· If the complaint is from the contractor, it shall be first directed to the ICF Consulting program manager for resolution.  If the complaint cannot be resolved in this fashion, it will be referred to the IOU Contract Representative, and finally to the CPUC Energy Division Contract Representative if the others in the customer complaint chain cannot resolve the complaint. 

· If the complaint is from the end-user-customer, it shall be first directed to the contractor for resolution.  If the complaint cannot be resolved in this fashion, it will be referred to the ICF Consulting program manager for resolution, then to the IOU Contract Representative, and finally to the CPUC Contract Representative if the others in the customer complaint chain cannot resolve the complaint.

ICF Consulting will track all customer complaints that it receives through the mechanism that we describe, and will report on all complaints in our Quarterly Reports.  We will maintain a log of all customer complaints we receive, and will retain that log for at least three years after the end of the contract term.

D. Geographic Area

ICF Consulting proposes to develop and implement the DCV Program as a local program targeted in the utility service territory of SCE.  We propose to build on ICF Consulting’s existing local network of HVAC contractors and distributors that we created for the Demand Control Ventilation Pilot Program implemented in the SCE service territory.  Using this network, we will equip additional controls contractors with the tools and information needed to estimate energy savings from CO2 DCV and to present this information to building owners and managers.

4.  MEASURE AND ACTIVITY DESCRIPTIONS

Energy savings impacts from the program will result from the installation of CO2 sensor DCV HVAC controls.  The DCV technology provides a technique to automate building ventilation rates in real time, meeting actual needs based upon occupancy.  CO2 sensors are used to measure the number of people occupying the conditioned space and adjusting the ventilation rate accordingly.  This technology-enabled approach avoids cooling or heating large amounts of outside air drawn into the building for ventilation, thereby saving significant amounts of energy.

A. Energy Savings Assumptions

Energy Savings

The energy savings potential from the use of CO2 sensor DCV strategies are well established.  A recent literature review showed energy savings from various DCV control approaches ranged from 5% to 80% when compared to a fixed ventilation strategy.
  The DEER database does not assign established energy savings values to the installation of DCV controls.  Therefore, our program savings estimates are derived from our achievements implementing the CPUC approved Demand Control Ventilation Pilot Program.  

Our Pilot Program currently has qualified reservations for 70 sensors with estimated energy savings totaling 314,685 kWh.  On average, this equates to 4,496 kWh per sensor.  However, the data indicate that the energy savings varies significantly per sensor depending on its application within the building and the building type.  Out of the 70 reservations, 62 reservations show estimated savings of 148,683 kWh – or 2,398 kWh/sensor.  The remaining 8 reservations have estimated energy savings totaling 166,002 kWh – or 20,750 kWh per sensor.  Buildings with a large volume of conditioned space and low occupancy (i.e., shopping mall common areas) are extremely well suited for DCV control and yield the greatest energy savings.  

Based upon the experience that we have gained while implementing the Pilot Program, we anticipate that the largest proportion of buildings suited for DCV controls will yield energy savings most like the bulk of the reservations received to date.  Similarly, a smaller proportion of buildings will yield savings in excess of 20,000 kWh per sensor.  The following table details our assumptions for savings per sensor and total number of units expected under the program for three different tiers.

	Tier*
	kWh/sensor
	Sensors
	kWh

	1
	2,398
	275
	659,450

	2
	4,796
	75
	359,700

	3
	20,750
	25
	518,750

	Total
	4,101
	375
	1,537,900

	* We assume three tiers of savings based on experience in the Pilot Program.


Coincident Peak Demand Reduction

As with the energy savings assumptions for the program, we base our coincident peak demand savings assumptions on the reservations received under our pilot program.  Of the 70 reservations received to date, 62 reservations show peak demand savings of 123 kW.  This equates to 2.0 kW per sensor.  The remaining 8 reservations show peak demand savings of 139 kW – or 17.4 kW per sensor.  Based upon these data, the following table lists our coincident peak demand savings estimated for the program.

	Tier*
	kW/sensor
	Sensors
	kW

	1
	2.0
	275
	550

	2
	4.0
	75
	300

	3
	17.4
	25
	435

	Total
	3.4
	375
	1,285

	* We assume three tiers of savings based on experience in the Pilot Program.


B. Deviations in standard Cost-effectiveness Values

Net-to-Gross Ratio

The CPUC Energy Efficiency Policy Manual does not list a net-to-gross ratio for non-residential CO2 DCV controls.  Consistent with the Policy Manual guidelines, we use the default net-to-gross ratio of 0.8.  As a new and emerging technology, we do not expect a significant level of free riders to take advantage of program funding.  Thus, we would expect the net-to-gross ratio to be higher.  The net-to-gross ratio for the program will be better understood with the evaluation, measurement and verification study pending for the Demand Control Ventilation Pilot Program that we are currently implementing.

Estimated Useful Life

The Energy Efficiency Policy Manual does not list an approved estimate of useful life for DCV measures.  Consistent with the assumptions used in the Demand Control Ventilation Pilot Program, we adopt an estimated useful life of 11 years.  This estimate is based upon the similarity of CO2 sensors to the functionality of setback thermostats.  Manufacturers indicate that the useful life of sensors currently on the market is at least 15 years.  Thus, we feel that our estimated useful life assumption is conservative.

Incremental Measure Cost

We assume an incremental measure cost of $515 per sensor.  This estimate of the incremental measure cost reflects a reduction in sensor costs from inception of the original proposed pilot program.  Our estimate of the reduced cost is based on conversations with manufacturers, equipment suppliers and contractors. 

C. Rebate Amounts

We propose a three-tiered rebate level for the program.  The table below shows that customers will qualify for a fixed rebate that is based upon the anticipated energy savings stated on their program reservation form.  Structuring the rebate levels in this manner allows us to focus incentive dollars on opportunities producing the most savings.  

	Category
	Annual Energy Savings per Sensor (kWh/sensor)
	Rebate ($/sensor)

	Tier 1
	2,000 - 4,000
	$350 

	Tier 2
	4,000 – 20,000
	$500 

	Tier 3
	> 20,000
	$500


D. Activities Description

Our experience from implementing the Demand Control Ventilation Pilot Program highlighted the importance of specialized control companies in the DCV market.  Consequently, our recruitment efforts will focus on such organizations.  Initially, we will use the relationships we developed while implementing the pilot program to recruit customers into the program.  At the same time, we will use contacts that we have developed from past programs to broaden our recruitment efforts.

All proposed activities are designed to contribute to the energy savings achieved by the program.  The recruiting, training and outreach activities will focus on involving appropriate market actors in the program.  Essential to the success of the program will be the trainings that will insure specialized control companies and HVAC contractors are equipped to sell the DCV technology.  Specifically, training materials will be used to educate the primary market actors on how to assess a building and how to estimate the energy and peak load savings associated with the installation of a CO2 DCV control system.

5.  GOALS 

The primary goals for the DCV Program are the number of training sessions held and the energy savings realized as a result of installing DCV technology.  As discussed above, we propose to implement the program locally.  Goals for the SCE utility service territory are detailed as follows.

	Description
	Goal

	Number of Training Sessions Held
	8

	Number of Sensors Installed
	375

	Gross Energy Savings (MWh/year)
	1,538

	Gross Peak Demand Savings (MW/year)
	1.3


6.  PROGRAM EVALUATION, MEASUREMENT AND VERIFICATION (EM&V)

A third-party program evaluation contractor will conduct the program evaluation, measurement and verification (EM&V) to meet the objectives of the Commission as outlined in the Energy Efficiency Policy Manual.  We propose to measure the energy impacts of the program using data collected with customer reservation forms.  These data will be used to generate modeled energy and peak demand savings with the Honeywell Savings Estimator and will include total tonnage, occupancy information, location, and square footage.
  Additional information on the Honeywell Savings Estimator can be found in a white paper prepared in support of our CPUC approved DCV Pilot Program.
  For your convenience, we provide this white paper as an attachment to this proposal.

The EM&V plan for the program will build upon the EM&V plan developed for our 2002/03 Pilot Program.  The EM&V plan for the Pilot Program acknowledges that DCV is an emerging technology, with little background literature or existing evaluations from which to draw for estimating energy savings.  As a result, energy and peak demand savings will be estimated for a sample of sites using a calibrated engineering approach, and then applied to the population of sites using appropriate statistical techniques.  Furthermore, the lack of literature and existing evaluations necessitates the need for interviews with the primary market actors to identify and document market barriers.

All tracking elements will be assessed by an independent evaluation conducted by the EM&V contractor.  To support the program evaluation, we will do the following:

· Participant Documentation:  We will maintain detailed records of each specialized control company, distributor, and contractor that participate in the program.  These documents will include agreement forms, marketing and sales strategies, and records that identify their efforts to sell and install CO2 DCV technologies.

· Trainings:  We will maintain records of all training sessions, including the location, date, and attendees.

· Installation Data:  We will maintain records of all installations, including the contractor information and customer information.  The customer information will include a contact name and address to document the location of the installation.  Furthermore, installation details will document the project costs and the estimated energy and peak demand savings. 

· Customer Follow-up:  Once installations are completed, we will contact the customer to assess their satisfaction with the installation and explore the primary factors influencing their decision to install the technology.

· Incentives:  We will document and track all incentive amounts paid to participating contractors.

Beyond our record keeping and savings analysis activities, we will cooperate with a third-party evaluation contractor who will make an independent assessment of the energy savings and the program implementation.  We expect that the EM&V contractor will do the following:

· Documentation Review:  Review and confirm the documentation collected on program participants, trainings, installation data, customer follow-up, and incentives.

· Savings Review:  Review and confirm the savings estimates calculated for the program.

· Interviews:  Interview the market actors to assess the adequacy of program implementation and to obtain information assessing the appropriateness of the NTG ratio used.  Interviews will also be conducted with customers to whom contractors were unsuccessful in selling the technology.  These interviews will be structured to identify and document market barriers to installing CO2 DCV controls.

· Field Verification:  One of the primary drivers of energy savings is the occupancy pattern of a controlled building.  We propose that the EM&V contractor verify the occupancy patterns and building characteristics that influence the savings estimates on a portion of the installation completed under the program.

We have worked with EM&V contractors in the past, and have been contacted by interested contractors during the preparation of this proposal.  The EM&V contractor will need to have field monitoring capabilities or sub-contract the load measurement portion of the evaluation.  Consequently, we expect to be able to use one or more contractors identified by the CPUC as qualified to conduct EM&V activities.  Candidate contractors could include:

· KEMA-Xenergy (current EM&V contractor for the Pilot Program)

· Nexant

· Quantum

· EMI

7. DESCRIPTION OF QUALIFICATIONS AND RESUMES

A. Primary Implementer - ICF Consulting 

We developed this proposed program based on our experience implementing the California Public Utility Commission (CPUC) 2003 Demand Control Ventilation Pilot Program and the New York State Energy Research and Development Authority (NYSERDA) 2003 New York Energy $martSM Unitary HVAC Program: Demand Control Ventilation as well as numerous other programs in the Heating Ventilation Air Conditioning (HVAC) and energy efficiency marketplace.  

We Know the Market.  We have extensive experience with the HVAC industry both nationally and in California, including specific experience with manufacturers, distributors and contractors in Southern California.   

We Understand the Marketing Challenge.  To be successful, the program must be marketed successfully to all the market actors.  The proposed marketing plan will help to motivate participants by providing them with the support material and tools needed to make this program a success. 

The Breadth of Our Experience.  ICF Consulting is one of the largest and most experienced organizations in the United States providing technical and management services to promote the use of energy-efficient technologies.  California is a major area of our operations.  In addition to the design and implementation of the CPUC and NYSERDA DCV programs our experience includes:  design and implementation of the CEC Small Commercial and Industrial Demand Reduction Program and Nonresidential HVAC Contractor Incentive Program; and Pacific Gas & Electric’s (PG&E) Third-party Small Commercial Energy Efficiency Program. We have been the primary contractor to the Environmental Protection Agency (EPA) supporting the Energy Star® programs since their inception.  ICF Consulting assisted in conceptualizing, designing, and defining the main elements of most of these programs, including the Energy Star® Buildings Program.

The Depth of Our Experience.  Successful programs are designed and implemented based on a deep and complete understanding of the market and market actors.  Particularly when programs are aimed at specific and sometimes narrow market segments, it is essential that design and implementation staff know the market.  ICF Consulting knows the HVAC market.   We understand how product moves through the market.  We understand the sales cycles.  We are familiar with manufacturer, distributor, contractor, and building owner/tenants perspectives on incentive programs, and what it takes to make them effective.  We understand both the administrative and product implications of contractor incentives.  Perhaps most importantly, we know the people in the industry with whom we must work to make the 2004 Demand Control Ventilation Program a success.  In short, our approach to program design and implementation does not have to rest on studying the market from a distance.  We understand how to make this program work because we know the industry from the inside out.

The following table presents a brief summary of recent projects ICF Consulting has conducted related to improving energy efficiency within the HVAC industry.  

	Project Title
	Project Description

	2003 CPUC Demand Control Ventilation Pilot Program
	Provided design and implementation of a regional commercial HVAC initiative designed to gain peak load reduction and energy savings for commercial buildings.  This pilot program for California utilities promotes demand control ventilation (DCV) sensor technology to and qualifies contractors to help overcome specific market barriers for sale of the technology.  The program promotes the use of the sensors in commercial buildings in Southern California Edison (SCE) and Southern California Gas Company (SCG) service territories by offering an incentive on each sensor installed.  Included in this program were the preparation, management and implementation of the EM&V contract with a private vendor.

	2003 NYSERDA, New York Energy $martSM Unitary HVAC Program
	Provided program technical design, marketing preparation, training and implementation of a commercial HVAC initiative designed to gain energy savings for commercial buildings through installation of CO2 sensor to achieve demand control ventilation.  The program provides sales and technology training to qualified contractors, and promotes the use of the sensors in commercial buildings statewide by offering an incentive on every sensor installed for the program.  Included in this program were the preparation and implementation of the Database for collecting, managing and reporting program metrics to NYSERDA.

	California Energy Commission, Small Commercial and Industrial Demand Reduction Program
	Designed to enhance the ability of customers to curtail their electric peak loads, thereby providing value to the customer and reducing system peak reliability problems.  To achieve this objective, the Program provides financial incentives for installing HVAC and lighting energy control technologies.  Program customers are defined as those having peak loads of 50 kW to 200 kW.  

	California Residential Lighting and Appliance Market Transformation Program (CRLAP)
	In support of the four California Investor Owned Utilities, selected as part of a team of consulting firms to support the design and implementation of California’s residential lighting and appliance market transformation programs beginning in mid-1999.  Efforts focused in three major areas:  design of residential lighting and appliance market transformation programs for 2000 and 2001; communication and promotional activities to increase awareness of the programs; and cultivating and maintaining relationships with lighting and appliance manufacturers and retailers

	Energy Star® Programs (including Commercial and Residential HVAC) 
	Provided strategic planning, marketing, and program implementation support to Energy Star® commercial, industrial and residential HVAC programs.

	Energy Star® HVAC Training
	Delivered HVAC sales training program to educate dealer and distributor sales personnel about Energy Star® and to enhance their sales skills and techniques.

	Energy Star® “HVAC Investor” Tool for HVAC Contractors
	Developed tool to help HVAC equipment retailers demonstrate the benefits of Energy Star® products to their customers.

	SCE Nonresidential HVAC Contractor Incentive Program
	Assisted in the design and implementation of SCE’s nonresidential HVAC contractor program designed to increase sales of high efficiency HVAC units.

	PG&E Small-Commercial HVAC Survey
	Conducted a survey of distributors of commercial HVAC equipment to develop a database of the incremental costs of high efficiency equipment.

	PG&E Residential HVAC Replacement Blitz Program
	Designed and implemented the program to increase the sales of high efficiency HVAC units.  The program earned the 2001 Merit Award for Achievement in Energy Efficiency from the Association of Energy Services Professionals International (ASEPI).

	Business Transformation Services, (BTS) 
	A service offered by ICF Consulting providing customized training and products to HVAC professionals.  BTS specialized products and services concentrate on dealer development specifically in the areas of strategic business planning, maximum performance leadership and performance sales providing the resources to stay competitive in today’s rapidly changing market.  Additional services include: financial management, marketing education, developing customer relationships, and analyzing market trends.


Corporate Qualifications

Founded in 1969, ICF Consulting has over 1,000 employees offering a full range of services including analysis, planning, implementation, evaluation, and program support activities.  ICF has over 100 full-time professionals supporting state and regional initiatives in California, New York, New England, and national energy efficiency programs for the U.S. Environmental Protection Agency (EPA) and the U.S. Department of Energy (DOE).  ICF Consulting is one of the nation’s premier organizations working towards market transformation in energy efficiency. 

ICF Consulting has a strong understanding of the HVAC market and the market dynamics.  Because of our in-depth knowledge of all aspects of the industry, ICF Consulting brings an “insiders” perspective on the unique aspects of the targeted market.  We are well versed on issues related to manufacturing and distribution systems, incentive issues for contractors, equipment preferences, market barriers to selling high-efficiency equipment, trends in the industry, industry norms for doing business, and networks and channels of communication among the market players.  Our staff is actively engaged with the HVAC industry through our years of providing marketing, strategic planning and training support to the U.S. EPA on their Energy Star® commercial, industrial, and residential HVAC programs. 

ICF Consulting brings outstanding Energy Efficiency Program Design experience to developing successful energy-efficiency and market transformation programs.  ICF Consulting assisted in conceptualizing, designing, and defining many program tenets in such programs as the CPUC 2003 Demand Control Pilot Program, NYSERDA’s 2003 New York Energy $martSM Unitary HVAC Program: Demand Control Ventilation, and EPA’s Energy Star® Light Commercial HVAC Program.  In addition, we have brought our design experience to state and regional programs, including the ongoing CEC Small Commercial and Industrial Demand Response Program.  We are experienced in performing market assessments and barrier analyses, and we have specific experience designing programs to reduce barriers that inhibit market penetration of energy-efficient products and services.

ICF Consulting is especially skilled in Program Implementation and Management.  We have an excellent track record of successful delivery of program services to the commercial, residential, property management, and building sectors.  For example, for the Energy Star® Buildings program, we have 20 professional staff that has helped 2,000 company partners use EPA’s energy-efficiency tools to upgrade more than 1 billion square feet of facility space.

ICF Consulting has extensive experience in developing and executing Training and Technical Assistance programs as part of market transformation activities.  We have a full-service In-Career Education and Training Group that specializes in adult education principles, and incorporates state-of-the-art training techniques and methodologies (e.g., web-based training, and multi-media training) into our courses.  ICF Consulting designed and delivered energy-efficiency training to literally thousands of targeted audiences.  ICF Consulting delivered the Energy Star® HVAC sales program to educate dealer and distributor sales personnel about the program, and to enhance sales skills and techniques pertaining to high-quality, energy-efficient equipment.  ICF Consulting developed a parallel “Train the Trainer” program to transfer the training skills to industry.  To date over 4,000 dealers have been trained nationwide.  Business Transformation Services (BTS), is a offered by ICF Consulting to provide customized training and products to HVAC manufacturers, distributors, dealers and contractors.

ICF Consulting has a full-service Communication and Marketing team that specializes in promotion of energy efficiency programs, including advertising, media placements, brochure development, and point-of-purchase capabilities.  We have conducted these types of activities for virtually all of the Energy Star® programs as well as for international energy-efficiency programs.  

ICF Consulting designed a sale tool called the Energy Star® HVAC Investor to promote the sale of Energy Star® labeled residential HVAC equipment.  The purpose of the tool is to help HVAC equipment retailers demonstrate the benefits of Energy Star® products to their customers.  Using specific information about geographic location, utility costs, financing options, and equipment preferences, retailers can create customized profiles for their service territory and/or individual customers.  This software tool has become the key marketing tool for the Energy Star® Residential HVAC program and the preferred tool of HVAC retailers.  The program also provides information on financial and environmental benefits of Energy Star® HVAC equipment, including return on investment, utility bill savings, monthly loan payments, annual and lifetime operating cost savings, and pollution prevention.  

To help promote energy-efficient HVAC equipment, ICF Consulting performed a market analysis to identify available financing options and design a program to promote interest in developing new financing products.  ICF Consulting worked with HVAC manufacturers, national HVAC contracting companies and consumer finance companies to develop Energy Star® financing products.  These branded financing products are designed to offer preferential financial rates and terms to the buyer, while maximizing ease and utilization flexibility for HVAC retailers.  Financial providers and manufacturers now jointly market them. B. Subcontractors 

B. Subcontractors

We are not proposing to use any subcontractors to implement this program.  As directed by the CPUC, we will select a qualified EM&V contractor to conduct the EM&V for the program.

C. Resumes or Description of Experience

ICF Consulting presents the resumes for program management personnel proposed for this project.  Included are resumes for: Lonnie Lee, Michael Gibbs, David Gordon, and Richard Necaise.   Each resume begins on a new page.

Lonnie Lee

ICF Consulting, Principal

EDUCATION

HVAC Refrigeration School - Portland, OR, 1974

MEMBERSHIPS, LICENSES, HONORS AND AWARDS

Air Conditioning Contractors of America (ACCA) 

Institute of Heating and Air Conditioning Industries (IHACI) 

SUMMARY OF QUALIFICATIONS

Lonnie Lee has over 8 years experience in developing and implementing market transformation programs and 28 years experience in the Heating, Ventilation and Air Conditioning industry (HVAC).  Mr. Lee is the Team leader of Business Transformation Services (BTS) at ICF Consulting.  BTS is a comprehensive program that helps contractors and distributors stay competitive and achieve critical business goals. BTS is specially designed for the Heating, Ventilation and Air Conditioning industry and delivered by seasoned HVAC industry professionals.   Additional qualifications include:

Successfully marketed the EPA Energy Star® program to encourage major HVAC manufacturing companies and associations to participate in the program voluntarily.

Managed the development of promotion and marketing plans for a major HVAC manufacturer. Managed a strategic business plan for analyzing new and existing customers to identify potential sales opportunities to HVAC contractors. 

Managed a 30 member team including setting specific sales and gross profit goals, inventory control, increasing market penetration of high efficiency product, and developing sales training programs for HVAC contractors.

Educated in the HVAC industry with 28 years experience in the field.  Worked for a major HVAC manufacturing company for 12 years.  Joined ICF Consulting four years ago and prior to working for the major manufacturing company, owned and operated a HVAC Contracting firm for 12 years. 

EXPERIENCE

2003-2004 New York Energy $martSM Unitary HVAC Program: Demand Control Ventilation, New York State Energy Research and Development Authority (NYSERDA).  Program Manager for program technical design, marketing preparation, training and implementation of a commercial HVAC initiative designed to gain energy savings for commercial buildings through installation of CO2 sensor to achieve demand control ventilation.  The program provides sales and technology training to qualified contractors, and promotes the use of the sensors in commercial buildings statewide by offering an incentive on every sensor installed for the program.   Included in this program were the preparation and implementation of the Database for collecting, managing and reporting program metrics to NYSERDA.

2003 Demand Control Ventilation Pilot Program, California Public Utility Commission (CPUC). Program Manager for program technical design, marketing preparation, training and implementation of a regional commercial HVAC initiative designed to gain peak load reduction and energy savings for commercial buildings.  This pilot program for California utilities promotes demand control ventilation (DCV) sensor technology to and qualifies contractors to help overcome specific market barriers for sale of the technology.  The program promotes the use of the sensors in commercial buildings in Southern California Edison (SCE) and Southern California Gas Company (SCG) service territories by offering an incentive on each sensor installed.  Included in this program were the preparation, management and implementation of the EM&V contract with a private vendor.  

2003 New York Energy $martSM Unitary HVAC Program: Demand Control Ventilation, New York State Energy Research and Development Authority (NYSERDA). Program Manager for program technical design, marketing preparation, training and implementation of a commercial HVAC initiative designed to gain energy savings for commercial buildings through installation of CO2 sensor to achieve demand control ventilation.  The program provides sales and technology training to qualified contractors, and promotes the use of the sensors in commercial buildings statewide by offering an incentive on every sensor installed for the program.  Included in this program were the preparation and implementation of the Database for collecting, managing and reporting program metrics to NYSERDA.

EPA Energy Star( Light Commercial HVAC Program, Program Manager. EPA Energy Star( Light Commercial HVAC Program - currently serves as the Program Manager for EPA Energy Star( Light Commercial HVAC Program.  Responsibilities include working closely with the EPA to implement strategic sales and marketing outreach plans, conduct presentations at industry trade shows, manufacturer meeting and other various energy related seminars and managing and implementing the program.

Pacific Gas & Electric’s Peak Load Reduction Program, Program Manager. PG&E Peak Load Reduction Blitz Program - led the effort on the development and implementation of the PG&E Peak Load Reduction Blitz Program.  This residential early replacement program encouraged contractors to up-sell from 10 SEER to 12 SEER units by providing incentives and also provided incentives to distributors for stocking high efficiency equipment.  Additionally, the program included a high-efficiency training class for contractors, utilizing the Investor Software Program.

Southern California Edison Contractor Incentive Program, Program Manager. SCE Non-Residential HVAC Contractor Incentive Program - responsible for the implementation and program design of the SCE Non-Residential HVAC Contractor Incentive Program.   HVAC distributors were recruited to participate in the program with a goal of increasing stocking levels of high-efficiency HVAC units by 10%.  Also designed and implemented under this program was a high-efficiency up-selling training class for contractors and a verification tracking system.  PG&E Confidential Commercial Pricing Survey - served as Program Manager for conducting a confidential commercial equipment pricing and efficiency rating survey for PG&E and contacted all of the major HVAC manufacturers that sell equipment in California and collected confidential pricing and efficiency ratings for their commercial equipment.  The main objective of the survey was to determine the incremental price difference between standard and high efficiency commercial equipment.  The California Energy Commission (CEC) and the Council for Energy Efficiency Economies (CEEE) to recommend minimum efficiency standards for commercial equipment in the State of California used the information collected. 

HVAC specialist for the Energy Star( Residential HVAC Program.  Energy Star® Residential HVAC Program - coordinate the development and implementation of an Energy Star® HVAC sales training program.  The program is designed to educate dealer and distributor sales personnel about the Energy Star® program and develop sales skills and selling techniques for high-efficiency products.  The skills and techniques focus on utilization of Energy Star® sales and marketing tools.  The sales training program is designed to change the industry sales methodology from payback to return on investment analysis. Assisted in the development of a parallel program to transfer Energy Star® training skills to industry training specialists.

EPA Energy Star® Residential HVAC Program - instrumental in recruiting three major manufacturers, Lennox, York and Bryant, to participate in the Energy Star® Finance Program.

EPA Energy Star® Residential HVAC Program - responsible for setting up and facilitating Energy Star® training courses for HVAC residential contractors in the United States and motivating them to promote high-efficiency products by attending sales and marketing classes to change the way they do business.

Lennox Industries, District Manager for California and Nevada.  Managed a 30-member team including the development of promotion and marketing plans and a strategic business plan for analyzing new and existing customers identify potential sales opportunities to HVAC contractors.   Also served as a Team leader responsible for the introduction and implementation of new commercial high-efficiency product line in California. The program involved arranging and setting up informational kick-off meetings for commercial contractors and also included new product information, installation and service training and identifying how the contractor could benefit from selling high-efficiency equipment.

Valley Heating and A/C Inc., President & CEO.  Owned, managed and operated an HVAC company in Eastern Washington.  Responsible for the business activities of the company including P/L responsibility, recruiting and managing the work force, sales and marketing and scheduling the installation and service crews.

MICHAEL J. GIBBS

ICF Consulting, Senior Vice President

EDUCATION

Master of Public Policy, John F. Kennedy School of Government, Harvard University, MA, 1980

BS, Civil Engineering and Engineering and Public Policy, Carnegie-Mellon University, PA, 1978

SUMMARY OF QUALIFICATIONS 

Michael Gibbs is director of ICF Consulting’s Los Angeles office and is a Senior Vice President with over 20 years of consulting experience, including 12 years developing and implementing energy and environmental programs.  Mr. Gibbs is currently directing ICF Consulting’s design and administration of the Small Commercial and Industrial HVAC and Lighting Demand Response Program, funded by the California Energy Commission.  Previously, Mr. Gibbs supported the California Residential Lighting and Appliance Program (CRLAP), including leading the planning effort for developing the program design for 2000-2001.  

EXPERIENCE

Program Design

Small Commercial and Industrial HVAC and Lighting Demand Response Program.   Mr. Gibbs led the team designing this program for the California Energy Commission (CEC).  The program design identified the demand response technologies most appropriate for the small commercial sector, and evaluated alternative marketing approaches to promote the adoption of the technology.  The final design was accepted and is currently being implemented under direction by the CEC.

PG&E Lighting Systems Analysis Program (LSAP).  Mr. Gibbs assisted in the development of the program design for the LSAP.  This work including defining the objectives of the lighting reviews, and the analysis that would be conducted based on the data collected.

California Residential Lighting and Appliance Program (CRLAP).  Mr. Gibbs led the CRLAP contractor team in developing the program design for 2000-2001. This work included identifying and leading research efforts into market conditions and market barriers.  Specific technologies were identified and evaluated, and alternative market intervention strategies were assessed.

SCE 2000 Non-residential HVAC Contractor Incentive Program.  Mr. Gibbs led ICF Consulting’s design of the HVAC Contractor Incentive Program for SCE.  This work included defining all the program procedures and processes, as well as identifying eligibility criteria for equipment and contractors.  The program design was accepted and successfully implemented, exceeding program goals for product installations.

Program Implementation.  Mr. Gibbs has significant experience implementing energy efficiency and environmental programs.  For over 12 years, Mr. Gibbs has directed and conducted a very wide range of program implementation activities, including:  developing, implementing, and maintaining tracking systems for tracking program partner activities and accomplishments; assisting in the recruitment of program allies and partners at all levels; working with program partners to ensure that they follow through on their program commitments; developing and delivering training; and developing and executing outreach and communications efforts, such as posters, brochures, handbooks, PSA placement, and inbound call center support.  Specific examples of relevant experience include the following:

Program Management.  Mr. Gibbs has managed the implementation of all aspects of energy efficiency and environmental programs.  Responsibilities have included:  developing and overseeing compliance with program procedures; managing and overseeing staff activities on a day-to-day basis; developing and implementing quality assurance processes; and handling issues and disputes with customers and vendors.

Industry Recruiting and Outreach.  Mr. Gibbs has directed recruiting and outreach activities to involve manufacturers, retailers, and other key market actors in various programs.  Examples include:  recruiting vendors to provide services under the Small Commercial and Industrial HVAC and Lighting Demand Response Program; recruiting contractors to participate in the SCE 2000 Non-residential HVAC Contractor Incentive Program; managing outreach to manufacturers and retailers under the California Residential Lighting and Appliance Program.  As a result of these efforts, ICF Consulting has established a track record of working closely and successfully with manufacturers, retailers, contractors, and vendors across a wide range of industries.

Communications.  Mr. Gibbs directed the implementation of communications strategies for ICF Consulting’s support of the energy efficiency and environmental programs.  This work included developing materials for both targeted audiences as well as larger mass media audiences.  Example products include:  direct mail pieces to motivate HVAC contractors to sell high-efficiency equipment; brochures and point-of-purchase displays to promote the sale of Energy Star® labeled consumer products; and handbooks aimed at specialists to provide specific information.

Information Technology. Mr. Gibbs has extensive experience providing information technology solutions to support program implementation. Over the past ten years Mr. Gibbs has directed the implementation of key program tracking systems and related modeling tools. Mr. Gibbs developed the tracking system used to record all program activities in the SCE 2000 Non-residential HVAC Contractor Incentive Program.

DAVID GORDON

ICF Consulting, Project Manager

EDUCATION

Ph.D., Management, California Coast University, Anaheim, CA, 1980

M.S., Marketing, California State University, San Diego, CA, 1968

B.S., Electrical Engineering, Washington State University, Pullman, WA, 1965

SUMMARY OF QUALIFICATIONS 

Mr. Gordon is a Project Manager at ICF Consulting with over 6 years of consulting experience.  He has developed and implemented projects including design, outreach and management for energy efficiency market transformation in the commercial and residential heating, ventilation, and air conditioning (HVAC) field.  Mr. Gordon has over 30 years experience in helping organizations develop their management, marketing, and business practices.  As a former small-business owner, he is well-acquainted with the reality of "doing business" in an increasingly competitive environment.  While employed by a major HVAC manufacturer, Mr. Gordon earned numerous achievement awards in both sales and marketing.  He created a national marketing advisory group to identify and analyze current industry trends and played a key role in the development and implementation of quality standards to help HVAC contractors improve their business.  He also worked directly with contractors to help them grow their businesses through the implementation of best business practices and value-added selling. 

EXPERIENCE

2003-2004 New York Energy $martSM Unitary HVAC Program: Demand Control Ventilation, New York State Energy Research and Development Authority (NYSERDA). Project Manager for program technical design, marketing preparation, training and implementation of a commercial HVAC initiative designed to gain energy savings for commercial buildings through installation of CO2 sensor to achieve demand control ventilation.  The program provides sales and technology training to qualified contractors, and promotes the use of the sensors in commercial buildings statewide by offering an incentive on every sensor installed for the program.    Included in this program were the preparation and implementation of the Database for collecting, managing and reporting program metrics to NYSERDA.

2003 Demand Control Ventilation Pilot Program, California Public Utility Commission (CPUC).  Deputy Project Manager for program technical design, marketing preparation, training and implementation of a regional commercial HVAC initiative designed to gain peak load reduction and energy savings for commercial buildings.  This pilot program for California utilities promotes demand control ventilation (DCV) sensor technology to and qualifies contractors to help overcome specific market barriers for sale of the technology.  The program promotes the use of the sensors in commercial buildings in Southern California Edison (SCE) and Southern California Gas Company (SCG) service territories by offering an incentive on each sensor installed.  Included in this program were the preparation, management and implementation of the EM&V contract with a private vendor.  

ENERGY STAR Light Commercial HVAC Program, U.S. EPA.  Provides strategic planning, marketing, program launch and management support for the light commercial HVAC program.  Developed materials and information to promote the new ENERGY STAR label for light commercial HVAC equipment  – 3 through 20 tons.  Developed marketing material and fact sheets explaining the benefits of ENERGY STAR HVAC products to architects and engineers, building owners, contractors, and manufacturers.   Represented EPA Light Commercial HVAC products at trade shows including the American Society of Heating, Refrigerating & Air- Conditioning Engineers (ASHRAE) AHR Expo, Comfortech and Air Conditioning Contractor of America (ACCA).

ENERGY STAR Residential Technical Sales and Marketing HVAC Program, U.S. EPA.  Provides marketing, technical writing, and program management support for the technical sales and marketing HVAC program.

Business Transformation Services, ICF Consulting.  Project Manager for a team within ICF Consulting delivering management, marketing, training, technology-enabled selling and best business practices to the utility and HVAC private sector.

ENERGY STAR Residential Home Improvement HVAC Program, U.S. EPA.  Provided marketing and technical writing including program launch of ENERGY STAR Ducts for the home improvement HVAC program.  Developed marketing material and fact sheets promoting HVAC service and maintenance contracts and upgrading the HVAC duct air supply system.

ENERGY STAR Residential HVAC Program, U.S. EPA. Marketing specialist, providing marketing material, technical support and training for the residential HVAC program.  Trained contractors on selling techniques and use of Investor Software for calculating the value of purchasing or upgrading high efficiency equipment over standard efficiency equipment. 

Peak Load Reduction Program, Pacific Gas & Electric (PG&E).  Post program survey and evaluation for this energy efficiency market transformation program implemented through HVAC contractors.  This program targeted contractors serving the residential replacement market in Northern California and offered EPA ENERGY STAR approved training for HVAC contractors, and financial incentives to reduce the cost differential between standard efficiency and high efficiency HVAC units.  The post program evaluation included design of questionnaire and tools to assess the success of the initiative in attaining program goals and objectives.

RICHARD NECAISE

ICF Consulting, Project Manager

EDUCATION
Master of Business Administration, University of Southern Mississippi, Hattiesburg, MS, 1983

Bachelor of Science, Advertising, University of Southern Mississippi, Hattiesburg, MS, 1981

SUMMARY OF QUALIFICATIONS 

Mr. Necaise is a Project Manager with ICF Consulting.  He brings over 18 years of professional experience in developing and delivering business training programs, 15 of which are specifically in the Heating and Air Conditioning (HVAC) industry.  He has extensive experience in working directly with HVAC dealers in all aspects of business management and growth, including the selling, marketing and pricing of high-efficiency systems.

EXPERIENCE

CEC Small Commercial and Industrial HVAC and Lighting Demand Response Program.  Works closely and directly with program participants, providing guidance and assistance in documenting their load curtailment and peak reduction activities in accordance with program guidelines.   

2003-2004 New York Energy $martSM Unitary HVAC Program: Demand Control Ventilation, New York State Energy Research and Development Authority (NYSERDA).   Revised and expanded existing demand control ventilation materials to create a customized training curriculum for this program.

EPA ENERGY STAR( for HVAC.  Conducted numerous training sessions for HVAC contractors and has worked closely with HVAC professionals to develop them as presenters as part of the “train-the-trainer” initiative.  He also revised and expanded the existing HVAC training materials to encompass a broader scope of information related to marketing and selling high-efficiency systems. 

CenterPoint Energy Air Conditioning Distributor Market Transformation Program, Houston, TX.  Instrumental in the implementation of this market transformation program, aimed at increasing the sales activity of 13 SEER and above air conditioning systems in the Houston market.  The program entails working closely with the local utility provider and local HVAC distributors and contractors in the areas of program design, marketing and training. 

Oncor Air Conditioning Installer Market Transformation Program, Dallas, TX.  Developed and delivered a customized sales training program for air conditioning contractors in the Dallas – Ft. Worth area.

Business Transformation Services (BTS), ICF Consulting.   Developed several targeted training courses for the HVAC industry.  BTS is a comprehensive program that helps contractors and distributors stay competitive and achieve critical business goals. 

HVAC Business Training Development.   Conceptualized and developed several modules of a comprehensive business training curriculum for Lennox dealers.  Incorporated a systematic business planning approach into the training, so that participants actually developed an action plan and timeline for implementing the strategies discussed in the training session.  Supervised the development of numerous HVAC-specific training programs, both business-related and technical.  Managed a staff of 12 HVAC instructors and developers.

HVAC Business Training Delivery.  Has conducted literally hundreds of training sessions for HVAC dealers, focusing on best practices in the areas of marketing/sales, financial and organizational issues.  Worked extensively with participating HVAC dealers in a one-on-one consultative basis after completion of the training.  Served as a speaker at several HVAC industry meetings including Lennox’ Focus On The Future, Armstrong distributor meeting, and meetings for several local ACCA chapters.

Certified instructor.  Certified instructor for several organizational training programs in the areas of customer relations, leadership and team building, organizational communication and interpersonal skills.  Notable instructor certifications include The Path of Dialogue, Team Vitality, Social Styles, Delighting Customers and Signature Service.

Adjunct Instructor, Department of Management and Marketing. Delivery of business courses to university students.  As an adjunct instructor for the Weekend University Program, taught senior-level marketing courses in the areas of small business management, consumer behavior and marketing research.

8. BUDGET

The program proposal budget workbook is attached to this proposal narrative.  The budget as presented in the workbook is summarized in Exhibit 1 at the end of this section.  The summary budget shows the proposed budget for the SCE service territory.  

The Human Resource and Overhead (G&A) categories in the workbook do not correspond to the categories tracked in our accounting system.  These amounts are shown as totals in the budget summary.  The breakout by cost type category is described in the next section.

A financing cost of 4.5% is included on all costs.  The financing cost is based on the payment terms in the draft standard contract, predicting negative cash flows for Implementers.  In particular, the terms requiring payment in arrears for all costs and the 10% retention on all administrative costs until contract end contribute to the estimate of the financing costs.  If the payment terms in the contract are adjusted to reduce or eliminate the retention on all administrative costs, the financing costs can be reduced.

ICF Consulting Loading Rates

As directed, the labor and other costs are reported as unloaded values.  For labor, the unloaded values are salary costs.  For other direct costs and subcontractor costs, these values are actual costs, with no mark up or loadings.

The budget workbook provides categories for reporting loadings on labor and costs in three sections:  Human Resource Support and Development; Overhead (General and Administrative) – Labor and Materials; and EM&V Overhead.  The workbook contains 22, 46, and 10 cost categories or types respectively in the three sections.

ICF Consulting accounts for loading costs in three main categories:  Fringe; Overhead (OH); and General and Administrative (G&A).  Within these three categories, we track more than 400 different cost types.  These cost types do not translate directly into the cost categories listed in the workbook.  Consequently, we report our cost loadings as totals in the budget workbook.  In this section we provide a cost breakdown for the reported values.  Note that all loadings are actual costs and treated as such under federal procurements.  No fees or profits are included.  Additional information about these cost breakdowns can be provided upon request.

Fringe Loading.  The Fringe loading applies to labor only.  It is reported in the Human Resource Support and Development category in the workbook for all administrative, direct implementation, and marketing labor.  Fringe loading on EM&V labor is reported in the EM&V section of the workbook.  The table below is a summary of the major cost categories contained in the Fringe loading values.

Overhead (OH) Loading.  The OH loading applies to labor only.  It is reported in the Overhead (General and Administrative) category in the workbook for all administrative, direct implementation, and marketing labor.  OH loading on EM&V labor is reported in the EM&V section of the workbook.  Separate OH loadings are used for office staff and field staff.  The tables below present a summary of the major cost categories contained in the OH loading values for office and field staff.

General and Administrative (G&A) Loading.  The G&A loading applies to labor, other direct costs, and subcontractor costs.  It is reported in the Overhead (General and Administrative) category in the workbook for all administrative, direct implementation, and marketing labor.  G&A loading on EM&V labor, costs, and subcontractor costs is reported in the EM&V section of the workbook.  The G&A loadings are reported with the OH loadings.  The table below is a summary of the major cost categories contained in the G&A loading values.

	Fringe Loading Cost Categories
	% Total
	Cumul. %

	5234-001-0 - Statutory Fringe (taxes, Workers comp, 401k Match) 
	30.38%
	30.38%

	5234-702-0 - Vacation Expense 
	14.46%
	44.84%

	5234-721-0 - Pension Costs 
	14.29%
	59.13%

	5234-708-0 - Hospital & Health Plan 
	11.41%
	70.54%

	5234-704-0 - Holiday Expense 
	8.64%
	79.18%

	5234-703-0 - Sick Leave Expense 
	6.91%
	86.09%

	5234-742-0 - Executive Paid Leave 
	4.38%
	90.47%

	All Others (29 categories) 
	9.53%
	100.00%


	OH Loading Cost Categories – Office Staff
	% Total
	Cumul. %

	5870-101-0 - Location Allocation Acct
	24.60%
	24.60%

	5801-001-0 - OH Labor Expense
	21.00%
	45.60%

	5871-102-0 - PC Automation Recovery
	14.38%
	59.99%

	5823-001-0 - Incentive Compensation
	8.10%
	68.08%

	5821-002-0 - Full Fringe Allocation
	7.60%
	75.69%

	5870-107-0 - T/S P/R Allocation
	3.59%
	79.27%

	5870-106-0 - IS Allocation
	3.45%
	82.72%

	5870-108-0 - Contracts Allocation
	2.94%
	85.67%

	5875-402-0 - Consulting Mktg. Alloc.
	2.46%
	88.12%

	5819-001-0 - Other Misc. Costs & Svc
	1.95%
	90.08%

	All Others (176 categories) 
	9.92%
	100.00%


	OH Loading Cost Categories – Field Staff
	% Total
	Cumul. %

	5801-101-0 - OH Labor - Field
	15.38%
	15.38%

	5870-107-0 - T/S P/R Allocation
	12.64%
	28.02%

	5870-108-0 - Contracts Allocation
	12.31%
	40.33%

	5870-106-0 - IS Allocation
	12.17%
	52.50%

	5871-102-0 - PC Automation Recovery
	11.87%
	64.37%

	5875-402-0 - Consulting Mktg. Alloc.
	10.28%
	74.65%

	5870-101-0 - Location Allocation Acct
	9.17%
	83.82%

	5821-102-0 - Field Full Fringe Alloc.
	5.57%
	89.39%

	5801-201-0 - OH Labor - Casual
	5.26%
	94.64%

	All Others (177 categories) 
	5.36%
	100.00%


	G&A Loading Cost Categories
	% Total
	Cumul. %

	7270-109-0 - Finance & Acc'ting Alloc.
	24.06%
	24.06%

	7270-110-0 - Executive Residual
	15.37%
	39.43%

	7801-001-0 - Labor Expense
	13.51%
	52.94%

	7875-421-0 - Allocation Account
	13.26%
	66.20%

	5701-001-0 - Mkt. OH Labor Expense
	12.46%
	78.66%

	7821-002-0 - Full Fringe Allocation
	4.89%
	83.55%

	5721-002-0 - Full Fringe Allocation
	4.51%
	88.06%

	5731-002-0 - Conference & Seminars
	1.30%
	89.36%

	5701-101-0 - Mkt. OH Labor - Field
	1.04%
	90.40%

	All Others (230 categories) 
	5.36%
	100.00%


Exhibit 1:  Summary Budget

	Administrative
	Budget

	Managerial and Clerical Labor
	

	Labor - Clerical
	$6,415

	Labor - Program Design
	$5,287

	Labor - Program/Project Management
	$49,049

	Supplies and other direct costs
	$5,700

	Subtotal Managerial and Clerical Labor
	$66,451

	
	

	Human Resource Support and Development
	

	 Fringe loading on unloaded administrative labor - see narrative 
	$21,992

	 Fringe loading on unloaded direct implementation labor - see narrative 
	$18,909

	 Fringe loading on unloaded marketing/outreach labor - see narrative 
	$18,304

	Subtotal HR Support and Development 
	$59,205

	
	

	Travel and Conference Fees 
	

	Travel costs of all types
	$9,500

	Subtotal Travel and Conference Fees 
	$9,500

	
	

	Overhead (General and Administrative) - Labor and Materials
	

	 OH/G&A loading on unloaded administrative labor - see narrative 
	$42,603

	 OH/G&A loading on unloaded direct implementation labor - see narrative 
	$42,531

	 OH/G&A loading on unloaded marketing/outreach labor - see narrative 
	$26,588

	 G&A Loading on other direct expenses in administration, direct implementation, and marketing/outreach - see narrative 
	$3,322

	Subtotal Overhead
	$115,044

	Total Administrative Costs
	$250,200

	
	

	Marketing/Advertising/Outreach
	

	Labor - Marketing
	$50,564

	Marketing Materials
	$2,500

	Total Marketing/Advertising/Outreach
	$53,064

	
	

	Direct Implementation
	

	Financial Incentives from 2-MeasurableEEActivities
	$146,250

	Labor - Training
	$19,381

	Labor - Field Verification
	$4,896

	Labor - Rebate Processing
	$27,958

	Direct Implementation All Materials and ODCs
	$3,500

	Total Direct Implementation
	$201,985

	
	

	Evaluation, Measurement and Verification
	

	Labor - EM&V
	$9,631

	Materials - EM&V
	$0

	Subcontractor Labor - EM&V
	$50,000

	Subtotal EM&V Activity - Labor
	$59,631

	EM&V Overhead
	

	 Fringe loading on unloaded EM&V labor - see narrative 
	$3,487

	 OH/G&A loading on unloaded EM&V labor - see narrative 
	$10,037

	 G&A Loading on subcontractor costs in EM&V - see narrative 
	$1,500

	Subtotal EM&V Overhead
	$15,024

	Total EM&V 
	$74,655

	
	

	Financing Costs
	$26,096

	Potential Performance Award
	$40,593

	Total Budget 
	$606,000


ATTACHMENT

Attached is a paper prepared by ICF Consulting describing the tool used to evaluate energy savings from the use of the DCV technology.

An Assessment of The Honeywell Savings Estimator – Rooftop Energy Solutions,

Release 3.12

Savings, Economizing, and Demand Control Ventilation Savings Estimating Software
Prepared in Support of:

The California Public Utilities Commission 

Demand Control Ventilation Pilot Program

Number 218-02
Prepared by:
ICF Consulting Energy Efficiency Group

April 4, 2003

Analysis of The Honeywell Savings Estimator – Rooftop Energy Solutions, Release 3.12

Savings, Economizing, and Demand Control Ventilation Savings Estimating Software

Introduction

The California Public Utilities Commission’s (CPUC) Demand Control Ventilation (DCV) Pilot Program Number 218-02 requires the estimation of potential electric demand savings, kWh and Therms savings resulting from installed demand control ventilation equipment by contractors in the field.

In order to estimate the potential energy savings attributable to implementing demand control ventilation strategies, an industry-based software package was identified as a possible technical resource for the development of savings estimates.  A brief analysis of this software was conducted by technical staff working in ICF Consulting’s Energy Efficiency Group, a group that provides technical and programmatic support to a wide variety of clients, including the U.S. Environmental Protection Agency’s ENERGY STAR programs, the New York State Energy Research Development Authority, and the Northeast Energy Efficiency Partnerships, Inc. to determine the potential validity of using the Honeywell Savings Estimator (HSE) as the basis for energy savings estimates.

This paper describes a summary of the existing Honeywell software, the method used to validate the Honeywell software using eQuest®
, a DOE-2 based simulation program, and the results of the analysis.

Summary

The use of the HSE as the basis for calculating kWh, Therms and demand savings estimates for the CPUC DCV Pilot Program No. 218-02 appears to be reasonable.  Simulations of three target space types (small office buildings, retail stores, and school auditoriums) were conducted using the eQuest energy simulation software.  The results of the comparative analysis, with a brief series of analyses, indicate the HSE seems to "be in the range" with regard to estimating the DCV savings, for both electric energy and electric demand.  While on the surface natural gas savings appear to be very optimistic, this may be more a function of the low incidence of heating energy required (and hence greater magnitudes of percent savings) annually.  

Background

Honeywell Savings Estimator Software

The HSE is a downloadable application available from the Honeywell web site
.  It was developed by two gentlemen, James E. Braun and Michael J. Brandemeuhl, and provides energy savings estimates on the viability of demand control ventilation strategies in commercial buildings.  A paper, presented at the ASHRAE Summer Annual Meeting, 1999, describes a methodology for comparing the energy consumption of commercial facilities using a variety of ventilation strategies conducted during 1998.
 The results of research conducted and reported in the ASHRAE paper appear to be the basis for the HSE’s development.  The HSE generates a series of output files that provide either monthly or hourly consumption figures, depending upon the switch setting in the LogFile, a text file that defines the climate zone, the space type, and the scenarios simulated within the HSE tool.

The nine scenario output files provide hourly information on the following: temperature, humidity ratio, CO2, sensible and latent heat loads to the zone, energy input to cooling, ventilating, auxiliary heating, ventilating, and air conditioning (HVAC), furnace, and fan equipment.

The nine scenarios examined under each space-type calculation estimate are:

· BaseHr = fixed minimum outside air with no economizer (base case for savings & payback comparisons),

· BaseNoSBHr = base case without a night setback (heating) or setup (cooling) thermostat (e.g., a base case that has a constant thermostat setting for 24 hours),

· BaseDCVHr = demand-controlled ventilation with no economizer,

· DiffHr = fixed minimum outside air with a differential enthalpy economizer,

· DiffDCVHr = demand-controlled ventilation with a differential enthalpy economizer,

· EnthHr = fixed minimum outside air with a single enthalpy economizer ("A" setting),

· EnthDCVHr = demand-controlled ventilation with a single enthalpy economizer ("A" setting),

· TempHr = fixed minimum outside air with a dry bulb economizer, and

· TempDCVHr = demand-controlled ventilation with a dry-bulb economizer.

Other key output files that are generated are:

· MoSum = the monthly summary of energy and demand for the HVAC systems,

· Sum = the annual summary of energy and demand savings across the scenarios,

· LogFile =  the file that defines climates zone, space type, and the scenarios to simulate, and

· Sizing = a text file that presents HVAC sizing information results of the simulations.

The tool’s output spreadsheet contains information (monthly basis) for energy consumed by the major HVAC systems.  This tool does not present the base loads in the output files.  Base loads are those such as energy consumed by lighting, plug loads, and water heating.  Finally, the HSE tool uses static, standard construction characteristics sets for the various space types; the construction characteristics are held constant across all geographic locations.
 

The tool contains default values for design peak occupancy as well as average occupancy throughout the day.  The defaults all seemed reasonable, except for the average occupancy of a school auditorium.  This was modified from the 25% range up to 75% of the design peak occupancy for two hours in the morning and two hours in the afternoon time periods.

eQUEST energy simulation software
“The simulation ’engine’ within eQUEST is derived from the latest official version of DOE-2”, and enables ease of use through an interactive interface, dynamic/intelligent defaults, and improvements to long-standing shortcomings in DOE-2 that had limited its use by mainstream designers and buildings professionals.  eQUEST calculates hour-by-hour building energy consumption over an entire year (8,760 hours) using hourly weather data for the location under consideration. Input to the program consists of a detailed description of the building being analyzed, including hourly scheduling of occupants, lighting, equipment, and thermostat settings.”

Approach
Comparative Analysis of the Honeywell Savings Estimator

The analysis of the HSE software was conducted using the base building characteristics described in the HSE’s on-line help (see Attachment 1 for the detailed list of building characteristics).  Three main building types were modeled in eQUEST: small office building, big box retail, and school auditorium.  The analysis examined the ventilation design characteristics of these space types and used the likely occupancy patterns to derive estimated monthly electric energy, natural gas energy, and peak electric demands for two specific scenarios: enthalpy controlled ventilation, and enthalpy plus demand controlled ventilation.

The approach to conducting the analysis is outlined as follows:

Goal:  Perform a series of analyses with the HSE & eQUEST (DOE2.2) to see if HSE provides realistic savings for Demand Controlled Ventilation (DCV) strategies.

Limitations:  Time was a major constraint in developing a full set of detailed models to more fully determine the validity of the HSE model.  Continuing modeling could include: (1) model each climate zone to determine trends, (2) set up more exact control strategies within eQUEST, and (3) model various occupancy schedules for each space type.

Model Assumptions:  To quickly create the models in eQUEST, we utilized the constructions as outlined in the HSE on-line help text for the three space types: Office, Retail, and School Auditorium.  A summary of the basic spaces analyzed is presented in Table 1, below.  Then we created control scenarios within eQUEST to simulate a reduction in ventilation air provided to spaces to compare savings of HVAC systems using an outside air economizer compared with an HVAC system with both outside air economizer and demand controlled ventilation separately and together.  The outside air economizer routine utilizes an enthalpy setback that allows outside air to be increased based on comfort conditions.  The demand controlled ventilation routine utilized a modification of this ventilation routine.  The changes included lowering the outside air requirement by 33% and dropping the minimum outside air requirement to zero to simulate reduced ventilation as demand (e.g., occupancy) drops. 

	Table 1, Basic Space Type Targets considered in HSE and examined using eQUEST

	
	Occupancy Rates, Persons / 1,000 SF

	Space Type
	Size, Sq. Ft.
	Climate Location
	Design
	Average

	Office
	15,000
	CA Region 10
	7
	2.13

	Retail Store
	50,000
	CA Region 10
	25
	2.56

	School Auditorium
	  6,000
	CA Region 10
	150
	112


Basic Conclusion:  With a brief series of analyses, the HSE seems to “be in the range” with regard to estimating the DCV savings for electric energy and peak electric demand.  In addition to the eQUEST simulations, additional prior research was drawn upon to validate the results of the HSE.  The HSE software seems to have a fairly accurate model for estimating savings of the outside air economizer cycle.  The analysis gave results that generally agreed with a paper written by ICF Consulting for EPA's Indoor Environments Division entitled, “Energy Cost & IAQ Performance of Ventilation Systems and Controls”
.

Energy savings estimates for natural gas energy: however, appear to be optimistic based on the three simulations conducted in eQUEST. While on the surface natural gas savings appear to be optimistic, this may be more a function of the low incidence of annual heating energy required for this particular geographic location. Thus while the percent savings may appear to be substantial, the magnitudes of these savings are not necessarily as great.  

Expected Trends:  We expect to see more savings for outside air (OA) economizer and flat or somewhat less savings due to DCV in milder climates, with varying occupancy schedules and higher occupancy density.  Following this theory, we would expect to see the following: (1) more economizer energy savings and lower DCV energy savings in coastal climates such as San Francisco or San Diego, than in an inland climate, such as Riverside, CA, (2) more savings in an auditorium with varying schedule, and (3) less savings in a fairly constant occupancy schedule in any space type.

Limited runs were performed to determine the impact of DCV on peak demand and energy savings for the three space types.  The HSE results and the eQUEST results were close in value in certain cases, but not in all.  (See Tables 2, 3 and 4, below for a summary of the comparative savings estimates.)  When evaluating the expected demand reduction from DCV, one would expect limited savings if peak occupancy corresponds with peak conditions.  For example, if peak occupancy occurs in the afternoon hours (not an unreasonable assumption) then the peak demand for the DCV and economizer will be limited and the resulting peak will remain nearly unchanged.  The savings on the demand will occur if the ventilation per occupant can be lowered based on actual air quality readings.

	Table 2, Summary Results,  % Demand Savings Comparison: HSE vs. eQUEST

	Scenario
	Office
	Retail
	School Auditorium

	From
	To
	eQUEST
	HSE
	eQUEST
	HSE
	eQUEST
	HSE

	No Econ, No DCV
	Econ,   No DCV
	0.0%
	-2.5%
	0.0%
	0.0%
	0.0%
	0.0%

	Econ,    No DCV
	Econ, DCV
	-6.2%
	0.0%
	2.8
	0.4%
	0.0%
	1.6%


	Table 3, Summary Results, % Electric Energy Savings Comparison: HSE vs. eQUEST*

	Scenario
	Office
	Retail
	School Auditorium

	From
	To
	eQUEST
	HSE
	eQUEST
	HSE
	eQUEST
	HSE

	No Econ, No DCV
	Econ,   No DCV
	7.6%
	7.8%
	2.4%
	5.2%
	0.0%
	1.7%

	Econ,   No DCV
	Econ, DCV
	-3.8%
	3.6%
	8.2%
	9.7%
	0.0%
	13.8%**


	Table 4, Summary Results, % Natural Gas Energy Savings Comparison: HSE vs. eQUEST

	Scenario
	Office
	Retail
	School Auditorium

	From
	To
	eQUEST
	HSE
	eQUEST
	HSE
	eQUEST
	HSE

	No Econ, No DCV
	Econ,   No DCV
	-2.8%
	0.0%
	-1.8%
	0.0%
	0.0%
	0.0%

	Econ,   No DCV
	Econ, DCV
	20.5%
	62.7%
	-20.7%
	100%
	0.0%
	85.7%


*NOTE:  The energy savings information with percentages listed for the eQUEST simulations is calculated from a baseline that includes building base loads of lighting, plug loads, and water heating, while the HSE percentages do not represent the inclusion of base loads. These loads could, on average, account for 50 percent of the total building load.  Therefore the eQUEST results presented in Table 3 are modified to account for the base loads.

**NOTE:  We believe the Honeywell figure to be accurate based on the prior study “Energy Cost & IAQ Performance of Ventilation Systems and Controls”, Project Report #6, Meeting Outdoor Air Requirements in Very High Occupant Density Buildings
, conducted on economizers for high occupant density facilities.  This study illustrated energy consumption increases of moving ventilation air from 5 to 15 cubic feet per minute.  Reversing the process used to calculate the percentage increase (e.g., decreasing ventilation air from 15 cfm down to 5 cfm) at the occupancy rates used in this analysis for the auditorium (75% of the peak design occupancy) yielded a 14.4% savings.

Attachment 1:  Detailed List of Building Characteristics

Office

	Windows
	 

	R-value, hr-ft2-F/Btu
	1.58

	Shading Coefficient
	0.75

	Area ratio (window/wall)
	0.15

	Exterior Wall Construction
	 

	Layers
	1" stone
R-5.6 insulation
R-0.89 airspace
5/8" gypsum

	Roof Construction
	 

	Layers
	Built-up roof (3/8")
4" lightweight concrete
R-12.6 insulation
R-0.92 airspace
½" acoustic tile

	Floor
	 

	Slab perimeter loss factor, Btu/h-ft-F
	0.5

	General
	 

	Floor area, ft2
	15,000

	Wall height, ft
	11

	Internal mass, lb/ft2
	25

	Number of stories
	1

	Aspect Ratio
	0.67

	Ratio of exterior perimeter to floor perimeter
	1.0

	Design equipment gains, W/ft2
	0.5

	Design light gains, W/ft2
	1.7

	Ave. daily min. lights/equip. gain fraction
	0.2

	Ave. daily max. lights/equip. gain fraction
	0.9

	Sensible people gains, Btu/hr-person
	250

	Latent people gains, Btu/hr-person
	250

	CO2 people generation, L/min-person
	0.33

	Design occupancy for vent., people/1000 ft2
	7

	Design ventilation, cfm/person
	20

	Average weekday peak occupancy, ft2/person
	470

	Default average weekday occupancy schedule

* Values given relative to average peak
	Hours 

1-7
8
9
10-16
17
18-24
	Values

0.0
0.33
0.66
1.0
0.5
0.0

	Default average weekend occupancy schedule


* Values given relative to average peak
	Hours

1-8
9
10-12
12-13
13-24
	Values

0.0
0.15
0.2
0.15
0.0

	Monthly occupancy scaling 

* relative to daily occupancy schedule
	Month

1-12
	Value

1.0


Retail Store

	Windows
	 

	R-value, hr-ft2-F/Btu
	1.5

	Shading Coefficient
	0.76

	Area ratio (window/wall)
	0.15

	Exterior Wall Construction
	 

	Layers
	8" lightweight concrete
R-4.8 insulation
R-0.89 airspace
5/8" gypsum

	Roof Construction
	 

	Layers
	Built-up roof (3/8")
1.25" lightweight concrete
R-12 insulation
R-0.92 airspace
½" acoustic tile

	Slab perimeter loss factor, Btu/h-ft-F
	0.5

	General
	 

	Floor area, ft2
	50,000

	Wall height, ft
	15

	Internal mass, lb/ft2
	25

	Number of stories
	2

	Aspect Ratio
	0.5

	Ratio of exterior perimeter to floor perimeter
	1.0

	Design equipment gains, W/ft2
	0.4

	Design light gains, W/ft2
	1.6

	Ave. daily min. lights/equip. gain fraction
	0.2

	Ave. daily max. lights/equip. gain fraction
	0.9

	Sensible people gains, Btu/hr-person
	250

	Latent people gains, Btu/hr-person
	250

	CO2 people generation, L/min-person
	0.33

	Design occupancy for vent., people/1000 ft2
	25

	Design ventilation, cfm/person
	15

	Average weekday peak occupancy, ft2/person
	390

	Default average weekday occupancy schedule

* Values given relative to average peak
	Hours

1-7
8
9
10-20
21
22-24
	Values

0.0
0.33
0.66
1.0
0.5
0.0

	Default average weekend occupancy schedule

* Values given relative to average peak
	Hours 

1-7
8
9
10-20
21
22-24
	Values

0.0
0.33
0.66
1.0
0.5
0.0

	Monthly occupancy scaling

* relative to daily occupancy schedule
	Month

1-12
	Value

1.0


School Auditorium

	Windows
	 

	R-value, hr-ft2-F/Btu
	1.7

	Shading Coefficient
	0.73

	Area ratio (window/wall)
	0.18

	Exterior Wall Construction
	 

	Layers
	8" concrete block
R-5.7 insulation
5/8" gypsum

	Roof Construction
	 

	Layers
	Built-up roof (3/8")
¾" plywood
R-13.3 insulation
R-0.92 airspace
½" acoustic tile

	Floor
	 

	Slab perimeter loss factor, Btu/h-ft-F
	0.5

	General
	 

	Floor area, ft2
	1280

	Internal mass, lb/ft2
	25

	Wall height, ft
	32

	Number of stories
	1

	Aspect Ratio
	0.64

	Ratio of exterior perimeter to floor perimeter
	0.85

	Design equipment gains, W/ft2
	0.2

	Design light gains, W/ft2
	0.8

	Ave. daily min. lights/equip. gain fraction
	0.0

	Ave. daily max. lights/equip. gain fraction
	0.9

	Sensible people gains, Btu/hr-person
	250

	Latent people gains, Btu/hr-person
	200

	CO2 people generation, L/min-person
	0.3

	Design occupancy for vent., people/1000 ft2
	150

	Design ventilation, cfm/person
	15

	Average weekday peak occupancy, ft2/person
	100

	Default average weekday occupancy schedule

* Values given relative to average peak
	Hours

1-9
10-11
12
13-14
15-24
	Values

0.0
0.75
0.2
0.75
0.0

	Default average weekend occupancy schedule

* Values given relative to average peak
	Hours

1-24
	Value

0.0

	Monthly occupancy scaling

* relative to daily occupancy schedule
	Month
1-5
6-8
9-12
	Value
1.0
0.1
1.0


Honeywell Savings Estimator Screen Capture of Start-up page.
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To access the software, go to the following Honeywell Web Site: http://content.honeywell.com/building/components/economizerpromo.asp;

Scroll to: Promotional/training/savings estimators;

Select: 2002 savings estimator software (download);

Install software.

� EMBED OrgPlusWOPX.4  ���





As part of the Demand Control Ventilation Program, ICF Consulting will provide to participating contractors a tool kit for assessing building characteristics.  The tool kit will include a CO2 Diagnostic Tester and a Building Assessment Software Package. The purpose of the tools is to help HVAC contractors demonstrate the benefits of DCV to their customers. 











� International Mechanical Code, 1998.


� In addition to the International Mechanical Code, CO2-based DCV is also recognized in:  ASHRAE. 1999 ANSI/ASHRAE Standard 62-1999 Ventilation For Acceptable Indoor Air Quality. Atlanta: American Society Of Heating Refrigeration And Air Conditioning Engineers, Inc. as well as ASHRAE 1997, Interpretation IC 62-1989-27 For ASHRAE Standard 62-1989, Atlanta: American Society Of Heating Refrigeration And Air Conditioning Engineers, Inc.


� State of California, Title 24, Energy Efficiency Standards For Residential And Non Residential Buildings, California Energy Commission, 1998.


� Xenergy Inc., 2001 DEER Update Study Final Report, Prepared for the California Energy Commission, Sacramento, California, August 2001, Contract Number 300-99-008.


� Emmerich S J, Persily A K, “A Literature Review On CO2-Based Demand Controlled Ventilation,” ASHRAE Trans., vol. 103, part 2, paper no. 4075, 229-243.


� The 2001 DEER Update Study lists the sensor cost at $284 (Xenergy, op cit.).


� Emmerich S. J., Persily A. K., "A Literature Review on CO2-Based Demand Control Ventilation," ASHRAE Trans., vol. 103, part 2, paper no. 4075, 229-243.


� Honeywell Savings Estimator, Release Version 3.12, August 2002.


� ICF Consulting, prepared for the CPUC, "An Assessment of the Honeywell Savings Estimator – Rooftop Energy Solutions, Release 3.12:  Savings, Economizing, and Demand Control Ventilation Savings Estimating Software."  April 4, 2003.


� eQUEST® is supported as a part of the Energy Design Resources program which is funded by California utility customers and administered by Pacific Gas and Electric Company, San Diego Gas & Electric, and Southern California Edison, under the auspices of the California Public Utilities Commission, � HYPERLINK "http://www.energydesignresources.com/tools/equest.html" ��http://www.energydesignresources.com/tools/equest.html�.


� Honeywell Savings Estimator, ver. 3.12 (Honeywell web site: � HYPERLINK "http://content.honeywell.com/building/components/economizerpromo.asp" ��http://content.honeywell.com/building/components/economizerpromo.asp�). 


� Michael J. Brandenmuehl, PhD, PE, and James J. Braun, PhD, PE, “The Impact of Demand-Controlled and Economizer Ventilation Strategies on Energy Use in Buildings.” In ASHRAE Transactions, Volume 105, No. 2, by American Society of Heating, Refrigerating, and Air Conditioning Engineers, Inc., Atlanta, GA, 1999.


� James J. Braun (Purdue University, IL) to Gordon Jaus (ICF Consulting, CA), 31 March 2003, email correspondence.


� Hirsch, James J., “eQUESTTM, Quick energy simulation tool – Introductory Tutorial,” 2000.


� “Energy Cost & IAQ Performance of Ventilation Systems and Controls”, Project Report #6, Meeting Outdoor Air Requirements in Very High Occupant Density Buildings, prepared by ICF for US EPA, January 1999.


� Ibid.
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