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UC/CSU – IOU ENERGY EFFICIENCY PARTNERSHIP PROGRAM

2004-2005 PROGRAM PROPOSAL 

(R.01-08-028)

NOTE: Per direction from the CPUC Energy Division, the four utilities (SCE, PG&E, SoCalGas and SDG&E) are EACH filing this partnership proposal, since it covers all 4 service areas.  The proposal narrative filed by each IOU is identical.

I. PROGRAM OVERVIEW

	Proposal at a Glance

	Applicant:  
	The University of California and California State University, Southern California Edison, Pacific Gas and Electric, Southern California Gas Company and San Diego Gas and Electric

	Program Description:
	Energy Efficiency Retrofits, Facility

Retro-and Continuous Commissioning, Energy Efficiency Education and Best Practices Development and Training

	Market Segment:
	Schools

	Customer Segment/Type:  
	Large and Medium Non-Residential Accounts

	Annual kWh savings:
	32,781,814

	Annual Peak Demand Savings:  
	4,838

	Annual Therm Savings:
	905,460

	Requested 2004-2005 Funding From CPUC:
	$25,643,640 by utility service area:

SCE:           $8,462,401 

PG&E:      $11,026,765 

SDG&E:     $3,590,110 

SoCalGas:   $2,307,928

	Benefit/Cost Tests
	Total Resource Test
	Participant Test

	B/C ratio

	2.4099
	9.2876

	Net Benefits
	$15,439,866
	$63,903,409


A. Program Concept

The University of California/California State University (UC/CSU) and Investor-Owned Utility (IOU) Energy Efficiency Partnership is a unique, statewide energy efficiency program that accomplishes immediate, long-term peak energy and demand savings, and establishes a permanent framework for a sustainable, long-term, comprehensive energy management program at the thirty three (33) UC and CSU campuses served by California’s four large IOUs.  This program capitalizes on the vast resources and expertise of the UC/CSU and the California IOU’s to ensure a successful and cost effective program that meets all objectives of the California Public Utilities Commission (CPUC or Commission) as articulated in Decision 03-08-067. In lays the groundwork for not only a continued UC/CSU comprehensive energy efficiency program but also establishes a model for statewide partnership programs and will allow expansion of this program to California’s community colleges in the next funding cycle. The UC/CSU/IOU partnership program is comprised of three elements, which will operate on a statewide, integrated basis, providing immediate energy savings and setting the foundation for a long-term program focused on sustainability and best practices:

· Energy Efficiency Retrofits

The Energy Efficiency Retrofit element of the program involves implementation of energy efficiency retrofit projects providing cost-effective energy savings during the 2004-05 program implementation period. UC and CSU have an existing and extensive inventory of cost effective energy saving measures.  This inventory will be reviewed and finalized during the initial stages of the program to finalize an implementation plan and schedule.   As well, the process of finalizing the inventory and installation of measures will be well documented and passed on for use in the retro- and continuous commissioning element and the development of best practices and education and training in the third element of the program.
· Facility Retro-and Continuous Commissioning  

This element of the program is a unique approach to obtaining savings that combines the expertise of the Universities’ statewide campus facility management staff, additional utility and subcontractor expertise, and the installation of energy monitoring and metering equipment at the building submeter and system level.  Through these resources, a systematic, comprehensive continuous commissioning program will be developed.  To date, almost every retro-commissioning program has consisted of a one-time review of building operations, installation of equipment control measures, one or two training workshops, and possibly development of commissioning documents. The approach of this portion of the partnership program is far different.  It includes the usual first step, a review of building operations and installation of equipment.  However, it will go beyond the typical program to date in three aspects.  First, the campuses that participate in this aspect of the program will install sufficient equipment to insure an extensive and comprehensive built-in measurement and verification capability.  Second, this element of the program will be combined with the third element (Energy Efficiency Education and Best Practices Development and Training) to become a “continuous commissioning” program, that is institutionalized at the campuses for the foreseeable future.  In this way, savings will be sustained well beyond those from the more typical and limited retro-commissioning programs.  Third, the program will use the campus facilities management staff to identify new cost-effective retrofit opportunities efficiently and at low cost.  The key to success for this effort will be the existing infrastructure that UC/CSU bring to this program – extensive campus facility management staff who are already well-versed in energy skills but who lack the tools to implement continuous commissioning and the specialized training needed to do so in-house.

· Energy Efficiency Education and Best Practices Development and Training

The Energy Efficiency Training and Best Practices Education element of the program will develop a comprehensive program for energy education and information exchange among the UC/CSU/Community College campus energy and facility managers and with the IOUs.  This program will provide a venue for those individuals responsible for managing energy use on campuses to share information and experiences related to facility operations, best practices, and successful retrofit projects, among other issues.  This is an information and education program that will develop and share best practice operating methods and technologies applicable to university campus facilities. The three primary vehicles for training and dissemination of information will be development of a best practices manual (covering new construction, retrofits, retro-commissioning, and continuous commissioning) implementation of a retro- and continuous commissioning monitoring and tracking system, and a series of intensive training sessions and workshops to be held in Northern and Southern California.

B. Program Rationale

1. UC/CSU Can Achieve Immediate Peak Demand and Energy Savings That Benefit All Of California

Table 1 below shows the significant annual energy consumption and estimated square footage annual energy consumption of the UC/CSU campuses in California:

UC/CSU Campus Energy Usage (Annual) 

	Peak Demand (kW)
	Energy (kWh)
	Gas (Therms)
	Est. Building Square Footage

	240,000*
	1,900,000,000
	350,000,000
	160,000,000


*The current combined UC/CSU IOU D/A peak demand is 180MW or 180,000 W add 60MW for non D/A campuses – 240,000kW.

 UC/CSU have a sophisticated customer base that understands the benefits of implementing energy efficiency projects.  The facility managers at the UC/CSU campuses are aware of the value of conserving energy and dedicated to fulfilling the objectives of this program In addition, several of the campuses are in transmission constrained areas, thus providing further benefits to the State and to ratepayers.

UC/CSU have a proven track record on implementing energy savings projects including the 2002/2003 CPUC Local Energy Efficiency program, and the 2000/2001 Summer Initiative program.  In its 2002-2003 energy efficiency program (Contract Number 311BC-02), CSU received an award of $536,766 to install ballast-lighting voltage control systems to achieve energy and demand savings.  This program is being carried out on seven campuses located in the SCE and SDG&E service territories, and CSU anticipates saving over 1.7 million kWh and 413 kW.  The current CSU program will achieve and even exceed the projected combined Total Resource Cost (TRC) of 2.6050.  CSU has worked closely with SCE during all phases of the program and considers the success of the project as evidence of the good working relationship between UC/CSU and the utilities that is envisioned for the 2004-2005 program.  

Under the 2001 AB 970 program administered by the California Energy Commission (CEC), UC was successful in implementing a multi-campus $2.4 million energy efficiency retrofit project that reduced the system’s peak electrical load by 1.6 MW and saved over 7.6 million kWh annually.

2. State-Of-The-Art Facility Operations and Maintenance Practices And Systems Will Ensure Ongoing, Long-Term Energy Savings



A major innovative feature of this program is its emphasis on sustainability and the long-term nature of the program.  Currently, the CPUC is providing only a two-year funding cycle, for 2004-05.  However, the Commission has recognized that longer-term funding cycles are appropriate and that programs funded in this cycle should be the basis for longer-term efforts. D.03-08-067, p. 22.  For the Universities in particular, careful planning is needed to develop a long-term (5-10 years) program of sustained, significant energy savings.  The Universities and IOUs have sought to include in this proposal a number of short-term projects that can be developed soon to provide immediate savings.  However, that near-term emphasis is not the sole or major emphasis of this program.  This program seeks ratepayer funding for planning efforts in 2004 and 2005 that can then be the critical foundation for major programs and investments after that two-year cycle.

3. UC/CSU Have Implemented Energy Conservation and Clean Energy  Standards That Match The Commission’s Energy Efficiency Policy Objectives

This program reflects the major effort by the Universities themselves to incorporate energy efficiency into their energy planning and programs.  Setting energy reduction targets, developing standards for green building designs, and providing facility energy management goals, UC/CSU have created institutional objectives to implement energy efficiency programs that are consistent with the Commission’s goal to reduce energy consumption and peak demand levels.    

On June 11, 2003, the UC Regents Committee on Grounds and Buildings adopted a UC Systemwide Green Building Policy and Clean Energy Standard.
  This policy was adopted at the July 17, 2003 full Regents meeting.  The Clean Energy Standard goal is:
With the overarching goals of improving the University’s effect on the environment, and reducing the University’s dependence on non-renewable energy, implement programs to reduce consumption of non-renewable energy by creating a portfolio approach to energy use, including energy efficiency, local renewable power, and green power purchases from the electrical grid, with the intent of minimizing increased use of non-renewable energy for the University’s built environment during this next decade of growth.

As stated in the June 2003 Draft Presidential Implementation Policy that is under development to implement the Regent’s policy: 
Resource sustainability is critically important to the University of California, the State of California, and the nation.  Energy use is central to this objective, and renewable energy and energy-efficiency projects provide a means to stabilize campus budgets, increase environmental awareness, and provide educational leadership for the 21st century.  

The new UC policy calls for major UC initiatives in clean energy, including the design for all new UC building projects, other than acute-care facilities, to outperform current Title 24 building standards by at least 20 percent, and a goal for energy efficiency retrofit projects to reduce systemwide UC energy consumption by 10% or more by 2014 from the 2000 base overall energy consumption level, as determined on a per unit basis.  In addition, UC has made a goal to site 10 MW of local renewable power projects in the next decade and begin striving to meet renewable content goals for its electricity supply of 10% in 2004 increasing to 20% in 2017.  

CSU likewise has a major institutional commitment to energy efficiency.  For example, on August 1, 2001, Charles B. Reed, Chancellor of the CSU, issued Executive Order 785, “Policy Statement on Energy Conservation and Utilities Management for the California State University and Energy Consumption Reduction Goal for 2004/2005 Compared to 1999/2000”.   This document calls for major CSU initiatives to reduce energy usage, including retrofits and improvements in new energy design as well as monitoring of energy consumption and training on new energy management concepts and programs.
  Regarding energy conservation, the Order states that “each campus of The California Statue University will reduce its energy consumption by 15 percent by fiscal year 2004/2005 compared to energy consumption recorded in fiscal year 1999/2000.”  Currently the campuses are exceeding this goal by 3%, tracing toward 18% by the target year.  Additionally CSU is drafting a ‘Green Building’ initiative to be presented to the Board of Trustees in early 2004.

4. Without Financial Assistance, The Current Severe Budget Crisis In California Prevents UC/CSU From Implementing Energy Saving Projects and Programs 

Capital budgets at UC/CSU have been persistently and critically insufficient when it comes to investing in cost-effective energy efficiency improvements, resulting in extensive foregone opportunities.  The past three years have been particularly difficult for campus energy managers to implement energy efficiency projects.  The state budget allocation process has severely strained the campuses’ abilities to manage their energy systems and budgets.  In addition, significant budget cuts necessitated by the state’s budget deficit that have precipitated a dramatic decrease in Operating and Maintenance resources.  Together, these developments have left the campuses with far too little personnel or budget resources to prioritize energy efficiency projects. Thus, campus energy managers have neither adequate capital budgets nor access to operating budget savings to finance efficiency improvements.  The financial resources sought in this proposal would begin to significantly rectify the problem of identifying cost-effective measures and the relative inability of UC/CSU campuses to pursue them.

Although UC/CSU have an accomplished and successful history in implementing energy efficiency retrofit projects, there is still much work to be done on additional retrofits and to improve the performance of the systems currently installed in buildings. By improving the performance of buildings through retrofit and systems through retro- and continuous commissioning under this program, UC/CSU can help offset the effect of budget reductions that threaten the performance and longevity of campus facilities.  Making building systems operate as designed rather than perform in a “get-by” mode will increase the comfort and usability of the buildings while at the same time reduce deferred maintenance backlog and thus mitigate against the negative impact of budget cuts.

5. The Unique Approach to Continuous Building Commissioning, Combined with Statewide Training of Campus Facilities Management Staff Will Ensure Persistent Savings 

Building commissioning is increasingly recognized as a beneficial, cost-effective process to ensure optimal building performance, reduce energy use, and improve indoor air quality, occupant comfort and productivity.  Over the past ten years, utilities in California and across the United States have been important supporters of the commissioning industry, and their support has led to significant energy savings.  Still though, most buildings have never undergone any type of commissioning or quality assurance process, and are therefore likely performing well below their potential.  Further, almost all of the commissioning work done to-date has been with new construction. Where these has been retro-commissioning (commissioning of existing buildings), it typically has been a “one-time” approach, as opposed to an integrated retro- and continuous commissioning program.  UC/CSU are confident that there are very substantial energy saving opportunities in existing University buildings.  The unique approach of this program – continuous commissioning using existing campus facility management staff and development of “best practices” methodologies that are used on an on-going basis - will ensure persistency in savings not seen by the typical retro-commissioning program to date. 

This program will develop and apply a systematic process for improving and optimizing building operations at all 33 of the UC/CSU campuses in the IOU service areas.  This process as envisioned will be replicable at CCC and other private college and university campuses across the state, as well as in state and local government facilities.  UC/CSU management support full development of this program component as a way to ensure that their campus buildings are performing optimally, save much-needed operating and maintenance budget dollars, and are deferring the need for expensive capital projects.  This upfront buy-in from the Universities overcomes another common barrier in administering commissioning programs -- finding and securing interested building owners and tenants.  In this case, the building owners are secured and, as long-term owners, are committed to following through with the retro-commissioning process.

In addition, the program is structured in a way that assures long-term success and long-lasting benefits from the retro- and continuous commissioning process.  The primary program elements – development and use of consistent procedures and commissioning protocols, training programs, and built-in measurement and verification – are designed to enhance the persistence of savings and the identification of additional opportunities for cost-effective retrofits.

6.  This Innovative Partnership Program Will Provide a Leadership Model for Other Statewide Partnerships and Be Readily Expandable to Community Colleges in the Next Funding Cycle
Organizations with multiple physical locations represent a potent opportunity for significant and widespread penetration of energy efficiency improvements.  However, when facilities cross jurisdictional, funding, and procedural boundaries, those opportunities can be lessened or missed altogether.  In addition, the internal budgeting and implementation logistics of discrete single year programs exacerbate the potential for missed or decreased opportunities for energy efficiency improvements.  This program will demonstrate the efficacy of a partnership that seeks to eliminate historical barriers to multi-facility based opportunities.  In addition, because of the clear similarities in implementation issues and in technical potential between UC/CSU campuses and California community college campuses, the opportunity to generalize the experience beyond the initial targets is striking.  The dividends from this program are extremely large and can be relatively immediate, limited only by funding restrictions.  The methodologies developed and demonstrated through this program are applicable to school systems, other public institutions and agencies, as well as to commercial and industrial entities with multiple facilities throughout the state.
C. Program Objectives 

The projected accomplishments of the program are:

1. Immediate Cost-Effective Energy Savings

This partnership program will result in annual statewide energy and demand savings of over 32,781,814 kWh, 4,838 kW, and 905,460 therms.  On a utility basis the annual objectives are: 

	
	kWh
	kW
	Therms

	SCE
	11,801,453
	1,742
	N/A

	PG&E
	16,063,089
	2,370
	597,604

	SDG&E
	  4,917,272
	  726
	190,147

	SoCalGas
	N/A
	N/A
	117,709

	TOTAL
	32,781,814
	4,838
	905,460


NOTE: UC/CSU/the IOUs are committed to delivering the savings set forth above, by IOU service area.  However, we request the flexibility to move specific program funding among the three program elements, in order to ensure the overall projected savings in each IOU service area are met within budget.  We have developed forecasted budgets for the three specific program elements but flexibility in actual program spending among these three elements is critical for a program of this magnitude.

2.  Improved Energy Efficient Operations and Maintenance Practices

Campus energy managers and other staff will be trained on initial and continuous commissioning and will receive tools to reduce energy consumption and peak demand through energy information at the building systems level.  The focus of this effort will be to develop “best practices” guidelines that ensure operation at or above current standards and establish a statewide program for use of these practices by the campuses.

3.  UC/CSU Energy Managers Trained To Identify and Implement Energy

     Efficient Retrofit Opportunities

Similarly, this program will fund development of a “best practices” methodology for identifying and implementing energy efficiency retrofit projects and training of campus energy managers and other campus staff to deploy these best practices.

4.
The UC/CSU/IOU Program Objectives Mirror The CPUC’s Criteria For Program Selection.

The objectives of this program closely correspond to the Commission’s own award criteria.  This correspondence can be seen by comparing this program and the Commission’s scoring criteria:

· Cost Effectiveness 
The energy savings resulting from implementation of this proposal yields a benefit-to-cost ratio under the Total Resource Cost Test of 2.4099, and under the Participant Cost Test of 9.2876.  Thus, the proposal is highly cost effective on a societal basis. 
· Long Term Energy Savings 
This project will produce significant statewide savings: 32,781,814 annual kWh and approximately 905,460 annual therms.  These savings will be expected to persist, fully meeting the Commission’s criterion for long-term energy savings.  These savings are important for the UC/CSU systems as they constantly endeavor to increase energy efficiency levels for both economic and environmental reasons, and in keeping with their educational and leadership missions.
· Peak Demand Savings

 As noted above, this project will reduce peak demand by 4,838 kW per year. 
· Equity Considerations

As a public institution, facility operating and maintenance costs and budget considerations faced by UC/CSU campuses impact each Californian.  Therefore, a significant benefit of this program will be the shared savings enjoyed by all sectors of society.  
· Ability to Overcome Market Failures

The most important market barrier faced by UC/CSU campuses is their inability to finance energy efficiency improvements when the improvements require an outlay of capital resources.  Capital budgets at UC/CSU have been chronically and seriously inadequate when it comes to investing in cost-effective efficiency improvement and the current budget crises makes monies for these investments virtually non-existent.  Shortfalls in campus operations and maintenance budgets severely limit the ability of campuses to finance any significant energy efficiency improvements that pledge operating savings for repayment of capital.  The financial resources sought in this proposal will assist significantly in allowing pursuit of cost-effective investments and set the stage for even greater future cost reductions.
· Innovation

Several aspects of this program seek to pursue innovation.  For example, retro- and continuous commissioning are still being established as a standard part of building operations and development of statewide protocols and best practices for retro- and continuous commissioning will provide state and national leadership for this important component of energy efficiency.  Developing and implementing best practices for approaching energy efficiency retrofits, to be used on a comprehensive basis in multiple service areas, is a further example of the innovative aspect of this program.  UC/CSU have a national and international presence and can provide leadership through these programs that can be leveraged to a host of other facilities, both within and outside of California.

· Coordination with Other Entities

UC/CSU and the four IOUs have worked as a partnership to develop this program.  The partnership approach will ensure leveraging the expertise of the utility energy efficiency experts while avoiding duplication with utility programs. The Universities will coordinate with the California Community College system, private colleges and universities throughout the state, the state’s Sustainable Building Task Force, and in particular, the State and Consumers Services Agency, the California Energy Commission, the Department of Energy’s Rebuild America program, Lawrence Berkeley National Laboratory and the California Institute for Energy Efficiency by assembling an advisory board made up of members from these institutions, and other nationally recognized energy efficiency experts, to implement this program.
II. PROGRAM PROCESS 

A.    Program Implementation 

1.  Coordination With Other Energy Efficiency Programs
Design and implementation of this program will be coordinated with all other energy efficiency programs to ensure maximum utilization of available program services, and to prevent any double dipping.  Program staff from each IOU will be responsible for ensuring that the proper coordination occurs.

2.  How This Program Differs From Existing Related Programs
The proposed UC/CSU/IOU Energy Efficiency program is unique compared to existing programs.  There are no other programs that offer the level of financial assistance, the comprehensiveness, or the forward looking nature of the UC/CSU/IOU Energy Efficiency Partnership Program.

3.  Energy Efficiency Retrofit Program Element Implementation
UC/CSU have identified energy efficiency campus retrofit opportunities in each IOU service area that are ready for implementation and will provide immediate cost-effective energy savings.  In fact, UC/CSU have identified retrofit opportunities totaling over $500,000,000.  The requested funding under this program is for less than 5% of the identified opportunity.  These retrofits will be funded and installed during the 2004/05 funding cycle.  This element, combined with the other two program elements, will result in a portfolio of additional energy efficiency retrofit projects warranting funding in the post-2004/05 funding cycle.  This survey will be done in conjunction with the retro- and continuous commissioning program component discussed below and will also utilize the best practices work developed in the education and training component of this program. The development of the portfolio of additional energy retrofit projects will be based on the concept of bringing buildings including classrooms, offices, laboratories dormitories, sports/recreational facilities, theatres and central plants up to “best energy efficient practices” for  lighting, HVAC systems, and other equipment and systems, on a cost-effective basis.

UC/CSU will implement and manage the retrofit element of this program through a coordinated effort involving the energy offices from the UC Office of the President and the CSU Chancellor’s office and campus facilities management staff.  

The role of the Office of the President and the Chancellor’s Office will be to oversee the smooth operation of the program as a whole while communicating with the campus energy managers and other facilities management and design and construction staff about the specific tasks taking place at campus facilities.  The Office of the President and the Chancellor’s Office will work with the utility, campus facilities management staff, and the subcontractors responsible for EM&V and project management and reporting services.  Additionally, the UC and CSU energy managers in the Office of the President and the Chancellor’s Office will manage the collective program to ensure that it meets its objectives. 

The UC/CSU campus facilities management staff will deal with specific project implementation.  They will work with the Office of the President and the Chancellor’s Office in selecting the portfolio of projects to be implemented.  Once the projects have been selected, each campus energy manager will oversee project implementation at his or her campus.  They will contract and work directly with the subcontractor(s) and will provide regular status reports on project implementation to the Office of the President and the Chancellor’s Office.  The Office of the President and the Chancellor’s Office will track the progress of individual campus projects and the overall program implementation and assist in resolving any implementation issues that arise between the campus and the subcontractor(s).  

Both UC and CSU have employed this process previously.  For example, in the 2001 Summer Initiative CEC-funded energy efficiency program, the UC Office of the President and the CSU Chancellor’s Office oversaw program administration, coordinating subcontractor and campus involvement in the project. The campus facilities management staff coordinated activities with the subcontractors responsible for measure installation to make available the project sites for implementation work.  The campus energy managers communicated with the CSU Chancellor’s Office and UC Office of the President regarding the activities at their campuses which was then reported to the CEC.  This process succeeded in maintaining good program oversight and maximum campus involvement.  CSU has used a similar approach in its 2002-03 CPUC-funded 3rd party program and UC in its AB 970 CEC-funded program.

4.    Facility Retro- and Continuous Commissioning Program Element Implementation
As noted above (Program Concept), this element of the program is a unique approach to obtaining savings that combines the expertise of the Universities’ statewide campus facilities management staff, additional utility and subcontractor expertise, and the installation of energy monitoring and metering equipment at the building sub meter level.  It will be integrated with the existing expertise of campus facilities management staff and the third element of this partnership program (Energy Efficiency Education and Best Practices Development and Training) so that it delivers persistent savings not experienced in typical retro-commissioning programs and simultaneously identifies additional cost-effective retrofit opportunities efficiently and at low cost. 

This program element is comprised of three components, Energy Information Systems/Building Diagnostics, Facility Retro-Commissioning, and Continuous Commissioning.  This third element, Continuous Commissioning, done by campus staff using the expertise gained in the Education and Training element of the partnership program and their experience with the Retro-commissioning component in this program element, is a unique undertaking that will ensure continued savings not typically achieved in building commissioning efforts.  The UC/CSU/IOU team will implement each component as follows:

Energy Information Systems/Building Diagnostics 

Central monitoring and data acquisition systems will be procured and installed to give campus facilities management staff the tools to reduce energy consumption and peak demand at the campuses by having consolidated energy information at the building system level.  This aspect will incorporate a facility needs assessment where hardware needs will be investigated, such as sub-metering each building and locating monitoring points on major energy usage areas.  Software needs, such as databases to display and archive system and building performance, will also be considered.  Monitoring systems will be permanently installed by subcontractors hired under this program or campus facilities management staff and used by campus facility management staff to perform facility retro- and continuous commissioning as described below.

Facility Retro-Commissioning 

Based on the energy information systems and building diagnostic tools described above, existing campus facilities management staff, using the additional utility and subcontractor expertise supplied under this program, will retro-commission select buildings and central plants to get them operating as efficiently as possible.  Prior to this work, campus facilities management staff will have received training in Best Practices Retro-commissioning under the Education and Training element of this partnership program. Campus facilities staff will use the knowledge from the classroom training sessions and will work directly with experienced commissioning agents during actual commissioning to gain hands-on experience.  

Continuous Commissioning

In order to ensure sustainable, ongoing energy savings, the University staff, again with the help of the utilities and expert subcontractors, will establish a program to continuously commission the buildings, using monitoring systems to ensure ongoing efficient operations. As with the Retro-Commissioning activity, this aspect of the program will be depend upon the Best Practices training received under the third element of this partnership proposal (Training and Education).  Campus facilities management staff will attend Commissioning Best Practices classroom training sessions annually to ensure their commissioning skills remain current and new campus facilities management staff receive adequate training.  Ultimately, UC/CSU will have both the trained staff, and the permanent monitoring systems to continue to commission the buildings over time, thereby ensuring persistent energy savings.  The facilities on UC/CSU campuses are often similar to one another; and the experience gained from performing a retro-/continuous commissioning project on one facility can be reproduced on another facility on a different campus. 

Both the retro-commissioning and continuous commissioning effort will also be developed and implemented so as to identify cost-effective future energy retrofit projects. The combination of retro-commissioning and continuous commissioning will extend the useful life (and energy savings) of the commissioning measures beyond the persistence assumed to date from existing retro-commissioning programs. The UC/CSU/IOU team will coordinate with other organizations and institutions performing building retro commissioning studies and programs.  

The table below shows the key areas that will be the focus of the retro-commissioning and continuous commissioning effort at campus facilities:

	Measure
	Typical Items Addressed

	Chillers
	· Chilled water set points. 

· Improper staging of multiple chillers.

· Unnecessary chiller energization.

· Pumping and chilled water distribution system inefficiencies.

	Cooling Towers


	· High condenser water temperatures.  

· Excessive cycling of fans.  

· Excessive blow down (loss of chemicals).  

	Economizers
	· Outside air dampers locked in the minimum or maximum air setting. 

	Simultaneous Heating and Cooling
	· Coordinating set points.

· Locking out the heating during summer months.

· Reducing over ventilation.

· Changes to control logic.

	Controls


	· Sequence of operations

· Scheduling changes for HVAC and lighting systems.

· Correctly programming reset schedules for supply air and hydronic systems.

· VFD turndown.

· Improving the ability to meet set points.

· Cycling.

	Laboratory Building HVAC and Fume Hood Operations


	The campuses have a high proportion of laboratory buildings that are typically the most energy intensive buildings on a campus.  100% outside air is required to ventilate laboratory spaces, and therefore heating and cooling loads for these spaces are high.  The following strategies can be implemented during retro-commissioning, and will continue to provide savings through the use of continuous commissioning:

· Night-time supply/exhaust fan operations optimization.

· Fume hood sash position monitoring.

· Air balancing.

· Heating and cooling system temperature set-backs. 


PROGRAM DEVELOPMENT AND IMPLEMENTATION:
Task 1.
Installation of Energy Monitoring and Metering Equipment on Participating Campuses: 

The first step will start with an energy information system/building sub metering needs assessment for each of the 33 participating campuses.  The assessment will determine software and hardware needs for campuses to be able to deploy a system that will monitor and track energy consumption information for major campus buildings.  This first step, conducted by campus facilities management staff with the assistance of the utilities and a subcontractor with expertise in retro-commissioning and continuous commissioning, will be to conduct a survey of all 33 campuses and their major (e.g., over 20,000 square feet) facilities.  The survey will include a standardized protocol to identify candidate buildings for retro- and continuous commissioning based on best data currently available at the campuses.

Once this work has been done, the participating campuses will install, using subcontractors funded under this program or campus staff, energy monitoring and metering equipment at the building sub meter level to be able to target specific buildings that have high energy consumption.  The campus staff, working with utilities and the subcontractor, will select and install energy information systems such that campus personnel can utilize sub metered data in an organized fashion.  It is envisioned that all 33 campuses will participate in this effort, with equipment installed in about 130 campus buildings statewide. 

Task 2.
Identification of Participating Buildings in the Retro- Commissioning Effort:

The program team will next develop a protocol for identifying the buildings that will receive the building diagnostics metering and monitoring equipment and undergo retro-commissioning.  UC/CSU envision that 2-3 buildings per campus, for a total of about 90 buildings, will be selected for this activity, for a total target of about 8,000,000 square feet.


The project team, with the help of the utilities and subcontractor, will develop a standard protocol for the retro-commissioning building list. Buildings may be less desirable candidates due to their small size, their imminent need for a major retrofit, or a lack of automated building control system.  Other screening criteria will include metering configuration, energy use intensity, and HVAC equipment configuration. For each of the 130 buildings reviewed in this step, the project team will:
· Analyze energy use information obtained under Task 1  

· Interview facility personnel to determine problem areas

· Conduct a building walk-through

· Compile a maintenance deficiency list

Task 3. 
Train campus facility management staff on commissioning:

This majority of this task will be carried out as part of the overall education and training component and will involve all UC/CSU/Community College campuses in the IOU service areas.  (See below under Education and Training.)  For example, the Education and Training budget will fund a multi-day workshop for all campus facilities management staff on Retro- Commissioning Best Practices and on Energy Management Systems (EMS); this training is essential in order to ensure the campus staff can be ready for the Retro-commissioning activity in Task 5 below.
  
Task 4.
Install permanent metering/monitoring equipment at the building subsystem level:

Permanent metering and monitoring equipment at the building subsystem level will be installed by subcontractors funded through this program.  Campus facilities management staff will oversee quality control to ensure all equipment is properly installed and working.  As a part of this program, a pilot project to display building system energy use information to building occupants will be undertaken in conjunction with a student energy kiosk design competition described in the Alliance to Save Energy’s Green University Student Energy Education 2004-2005 proposal being submitted separately under CPUC program guidelines.

Task 5.
Retro-commission buildings and identify potential energy efficiency retrofits for the building:

Campus facility management staff, under the guidance of the commissioning subcontractor, will undertake the retro-commissioning of the targeted buildings focusing on the key measures described above (chillers, etc.). The commissioning subcontractor will document all retro-commissioning activities and provide the campus with a retro-commissioning report for each targeted building.  At the same time, utility staff and/or subcontractors will work with campus staff to provide a retrofit opportunity report that will identify costs and benefits of retrofitting the targeted buildings up to current energy efficient best practices. This step will also include repair of low-cost maintenance items such as calibrating key control sensors, replacing belts, and repairing broken damper linkages.

Task 6. 
Campus staff implement program for continuous commissioning of building performance:

The campus facilities management staff, working with the commissioning subcontractor, will institute a program of continuous commissioning to make sure that the benefits of retro-commissioning persist over time.  In this step, the specific metering and monitoring information will be tracked into the campus energy information system so that building performance is continuously monitored and trended.  

Task 7. 
 For Next Funding Cycle, Complete Identified Building Retrofits:

Given limited program funding and duration, it is clear that only a small fraction of the total potential savings at the UC/CSU campuses will be obtained under this program.  It is hoped that the success of this program will provide the basis for post 2005 funding and increased savings.

5. Energy Efficiency Education and Best Practices Development and Training Implementation
There are two components to this portion of the partnership program: 1) development of “best energy practices” information for new construction, retrofit and retro-commissioning projects and 2) training of campus design staff, energy managers and others on using best energy practices in the construction, retrofit and retro- and continuous commissioning of campus buildings and central plant infrastructures.  This latter component will include establishment of a statewide approach to training and use so that this best energy practices approach can become a standard for ensuring long-term energy efficiency savings.  Both of these components will work hand in hand with the first two program components – energy retrofits and retro- and continuous commissioning.  As noted above, funding is requested for the workshops and training sessions described below to allow attendance by not only UC/CSU campus facilities management staff but also energy management staff from California’s community colleges.  

a. Development of UC/CSU “best energy practice” protocols for new construction, retrofit, retro-commissioning and continuous commissioning projects

UC’s new “Draft Presidential Implementation Policy for Green Building Design” directs UC to outperform California’s current Title 24 energy code by 20% and to explore the development of a “standard methodology for sustainable policies and standards for facilities management of existing buildings, including assessing the LEED™ Existing Building (LEED™  EB) evaluation tool being developed for this purpose.”  It also states that “the University will work closely with the US Green Building Council, US Department of Energy Labs 21 program, US Environmental Protection Agency, State government, and other organizations to facilitate the improvement of evaluation methodologies to better address University requirements.”  Finally, the Policy states that the University will develop a program for “sharing” of best practices and will incorporate this policy into “existing facilities-related training programs”.  This program element – development of standard “best energy practice” protocols -- is essential to allow the UC to successfully implement its new Green Buildings Policy as well as its new Clean Energy Standard. 

The steps that will be used to implement this program element are as follows:

Task 1.
Survey of existing literature, IOUs, and national experts regarding existing best practices including life-cycle costing tools.

Task 2.
Survey of UC/CSU campuses regarding their current experience in implementing energy efficient new construction, retrofit, retro-commissioning and continuing commissioning projects and programs, including an assessment of areas of improvement.

Task 3. 
Develop draft of California Universities’ Best Energy Practices report, covering an assessment of current practices in new design and construction, retrofit, retro-commissioning, and continuous commissioning, a description of best practices in these areas, and proposed guidelines for future implementation of the best practices.

Task 4.
Statewide symposium with UC/CSU campus design and construction staff, facility and energy managers, IOUs, and invited experts to review draft report.

Task 5.
Develop next draft of report in the form of a manual with separate protocols for new construction, retrofits, retro-commissioning, and continuous commissioning. Circulate for input and comments to UC/CSU campuses, UC/CSU management, IOUs, and experts (e.g., the U.S. Green Council, Lawrence Berkeley Laboratory).

Task 6. 
Finalize report including guidelines and methodologies. Distribute final report internally to UC/CSU, IOUs, and to outside entities supporting energy efficiency efforts.

Task 7.
Hold workshops in both Northern and Southern California to support the understanding and integration of best practices into campus operating processes and procedures.  In addition to UC/CSU staff, community college representatives will be invited to participate in the workshops.

Task 8.
Develop a tracking and monitoring system for UC/CSU to facilitate use of best practices.

b. Education and Training 

UC/CSU and the IOUs recognize that absent a focused training and education effort, the best practice guidelines and methodologies will not be implemented.  As discussed above, campuses will be involved in the development of the guidelines and thus it is envisioned they will support the final product, since it will reflect their significant input.  Specific education and training activities, to be held annually in 2004 and 2005, will include:

Task 1.
New Construction workshop including Title 24 and Savings by Design and new building commissioning process training. An annual 2 day-long workshop, held in Northern and Southern California, targeted to project managers/A&E/campus energy managers.

Task 2.
Building retrofit workshop.  An annual 2 day workshop, held in both Northern and Southern California, targeted to project managers and campus energy managers.

Task 3.
In-depth building retro- and continuous commissioning and Energy Management System (EMS) training. Offered twice annually for 3 days in duration, in both Northern and Southern California and geared towards facilities management staff. Because of the detailed nature of this training, it is envisioned that UC campuses will seek training for 5-6 staff per campus and, for CSU, 2-4 staff per campus, for a total of up to 150 campus staff.  Additional staff from community colleges will be invited.  In order to ensure adequate focus at each workshop, four workshops per year have been scheduled. 

Task 4. 
Presentation at the annual UC Sustainability Conference and similar CSU system-wide function.

Task 5. 
Evaluation survey to campuses and workshop/training session participants of suggestions for post-2005 training and education efforts.  Survey conducted during the final quarter of 2005.

B.   Marketing Plan

Since the UC/CSU/IOU team already has an established communication network with campus energy managers and staff, marketing to potential program participants is not necessary.  

C.   Customer Enrollment 

Not applicable.

D.   Materials

UC/CSU have standard procedures for the procurement, delivery and installation of equipment, which will be followed as applicable for this program.   Where economies of scale dictate, UC and CSU will seek to obtain centralized procurement contracts through standard competitive bidding processes.  This most likely would apply to meters, submeter and energy information software purchases.  For retrofit projects, the installation subcontractor selected to implement the retrofit projects will typically supply materials.  The installation contractor may be selected to install similar projects at multiple campuses within one University system or the other depending on economies of scale and geographical proximity. Both campus systems have extensive experience in implementing energy efficiency retrofits typically through design-build project delivery methods. In some instances, in-house campus staff may install equipment directly, purchasing the energy efficient equipment through standard procurement processes.

E.   Payment of Incentives


Not applicable.

F.   Staff and Subcontractor Responsibilities
1. The UC/CSU – Utility Partnership

UC/CSU and the four IOUs have formed a partnership to manage and implement the UC/CSU Energy Efficiency Program.  Staff from each utility and from both UC and CSU will responsible for the successful execution of the program.

2. Roles of the Partners

Each partner has a significant, defined role in the operation of this program, as described below. UC/CSU and the IOUs will develop a written Memorandum of Agreement.

Utility Role:

The utilities will have primary program administrative responsibility on behalf of the partners, including:

· Filing the program proposal with the CPUC 

· Tracking and reporting activity and goal status to the CPUC

· Tracking expenditures

· Making payments to UC/CSU and, as applicable, IOU subcontractors 

· Assisting in resolving issues among the partners and subcontractors

· Coordinating implementation activities with partners 

· Coordinating program activities with other IOU energy efficiency programs to supplement partnership activities

· Providing energy and demand data as needed

· Managing the independent program measurement and evaluation study

The utilities will also share implementation responsibilities with UC/CSU, including:

· Overseeing  development of University best energy practices report

· Contracting with and overseeing  subcontractors, including commissioning experts and other technical experts who will contribute to Energy Best Practices report and workshops

· Working with UC/CSU and commissioning experts to develop scope and criteria for selecting commissioning projects for individual campuses

· Provide assistance for UC/CSU campuses in sub-metering planning and implementation

· Providing technical expertise to UC/CSU campuses in the trending and interpretation of sub-metered data

· Conducting training

· Assistance in facilitating UC/CSU energy manager forums

· Assistance in development of program implementation plan and budget

· Assistance in scoping retrofit projects for implementation by December 2005

· Providing consulting to identify and develop feasibility analyses for future retrofit opportunities in targeted campus buildings

· Provide consulting to provide performance assessment of energy efficiency retrofits

· Provide consulting to develop targeted plans for implementing energy retrofit projects  on a campus by campus basis

UC/CSU Role:

UC/CSU will have primary implementation responsibility on behalf of the partners, including:

· Identifying and scoping projects

· Contracting and managing construction of retrofit projects

· Contracting and managing commissioning agent services

· Implementing building retro-commissioning and continuous commissioning programs

· Procuring submeter and other monitoring equipment and software to implement  energy information programs

· Facilitating information distribution to UC/CSU energy or facility managers to announce/promote the program

· Coordinating with partners on energy efficiency training seminars or workshops

3.  UC/CSU/IOU Partnership Organization


UC/CSU and the IOUs have agreed to establish the partnership organization set forth below to ensure a successful program:

· Management and Administration Team:

The UC and CSU Energy Managers and one member from each of the four IOUs will form the Management and Administration Team.  The Management and Administration Team will oversee the overall effort to ensure its success.  GRA, a subcontractor who has extensive experience with the Universities, will staff this Team.

· Statewide Program Manager:

The IOUs will provide a dedicated employee to serve as the Statewide Program Manager. The person will be responsible for day-to-day overall program implementation.

· Program Specific Manager:
The IOUs will supply one Program Specific Manager for each of the three programs components (Energy Efficiency Retrofits, Facility Retro- and Continuous Commissioning, and Energy Efficiency Education and Best Practices Development and Training) who will be responsible for day-to-day overall program implementation.

· Project Specific Implementation Teams:
For each of the three program components, each IOU, UC, and CSU will designate at least one person to be on a Project Specific Implementation Team that will help develop and oversee program implementation. These teams will advise both the Program Specific Manager and the Administrative/Management Team. GRA will also help staff these teams.

The UC/CSU/IOU Team will coordinate as needed through weekly conference calls, monthly status reports via email from the Statewide Program Manager, planned quarterly energy manager meetings (including campus energy and building managers, IOU staff), and annual statewide meetings.

4.   Subcontractor Responsibilities
Subcontractors will be used to assist in program administration and management, and in each of the three program elements.  EM&V subcontractors are discussed in the EM&V section of this proposal.

Energy Efficiency Retrofit Subcontractors


UC/CSU will oversee the procurement of contractors to complete the installation of the energy efficiency measures for the retrofit and retro commissioning component. 

*
Each project will be competitively bid from a pre-qualified pool of ESOPs, solicited under UC/CSU procurement rules and process.  CSU currently maintains and administers a master agreement with pre-approved ESCO vendors, chosen from an industry-wide solicitation. 

*
The successful contactors will be responsible for the audits, design, equipment purchase and installation of the systems. 

*
The contractors will enter into contracts with UC/CSU to provide the agreed-upon equipment and services.

The subcontractors will be responsible for the completion of the energy retrofit projects. The key tasks that they will perform include:
· Completion of the final, comprehensive audits

· Completion of any necessary design work, including obtaining the necessary permits

· Procurement of all material

· Installation of the systems.

· Project closeout including completion of punch list items.

Retro- and Continuous Commissioning Subcontractors

We envision that campus facilities management staff will play a major role in this program component but that one or more subcontractors will assist, particularly in ensuring consistent statewide program implementation and in installation of metering and monitoring and other equipment.

The subcontractors’ responsibilities for the retro-commissioning component will likely include the following: 

· Site assessment reports, diagnostic testing, list of deficiencies, 

· Complete repairs, adjustment or other corrective actions, 

· Provide submittals of materials used, functional test plan, reports
· Education and Training


We envision that a subcontractor(s) will be retained to assemble existing data within the UC and CSU organizations and to gather additional information from both literature reviews and interviews with experts on best practices for new construction, new commissioning, retrofits, retro-commissioning and for continuous commissioning.  The same or different subcontractors will also support the development of training materials to be used in workshops.


In addition, a subcontractor will be retained to develop a monitoring tracking system to facilitate integration of best practices into ongoing energy management and general building and facility maintenance at UC/CSU campuses.

Program Administration and Management


  We envision that Grueneich Resource Advocates (GRA) will assist in coordination and communication among the partners (the Universities and four utilities) and provide staffing to the Management and Administration Team and Program Specific Implementation Teams.  GRA will assist in identifying project tasks, establishing a schedule of deliverables and responsibilities, helping UC/CSU ensure successful program implementation, and obtaining UC/CSU input and decision-making on key program elements.  GRA will also assist in the three program elements, especially in facilitating coordination and communications with and among campuses, providing analytical assistance to UCOP and the CSU Chancellor’s Office as needed, successful retention of subcontractors through competitive procurement processes, and helping to track and ensure successful program implementation based on specific deliverables required by the CPUC.  Finally, GRA will assist the IOUs and UC/CSU in CPUC reporting and regulatory communications.  For the third program component, Education and Training, GRA may assist in development of workshop agendas and materials, identification of experts, facilitation of workshops and training sessions, and preparation of the minutes.

G.    Work Plan and Timeline for Program Implementation 

1.   Energy Efficiency Retrofits

	Tasks and Major Project Milestones
	Approx Dates

	CPUC Program Approval
	December 2003

	Project Initiation
	January 1, 2004

	Conduct Preliminary Campus Site Surveys
	January 15-February 15, 2004

	Develop and Submit Program Implementation Plan (PIP) To CPUC
	CPUC will set due date

	CPUC Approves PIP
	To be determined

	On-site Campus Retrofit Project Audits
	February 1-April 30, 2004

	Select Retrofit Projects and Draft Scope of Work
	May 15, 2004

	Begin Issuance of Retrofit Bid Packages
	July1, 2004 

	Begin Selection of Retrofit Subcontractors
	September 1, 2004

	Begin Retrofitting Campus Facilities
	November 1, 2004

	Complete Retrofit of Campus Facilities
	December 31, 2005

	On Site Data Collection
	On-going

	Project Management
	On-going

	Measurement and Verification
	On-going

	Quarterly CPUC Reports
	Quarterly


2.   Facility Retro-and Continuous Commissioning
	Tasks and Major Project Milestones
	Approx Dates

	CPUC Program Approval
	December 2003

	Project Initiation
	January 1, 2004

	Develop and Submit Program Implementation Plan To CPUC
	CPUC will set due date

	CPUC Approves PIP
	To be determined

	Installation of Energy Monitoring and Metering Equipment on Participating Campuses
	March 1, 2004

	Identification of Participating Buildings in the Retro- Commissioning Effort
	April 1, 2004

	Train campus facility management staff on commissioning
	May 1, 2004

	Install permanent metering/monitoring equipment at the building subsystem
	May 15, 2004

	Retro-commission buildings and identify potential energy efficiency retrofits 

for the building:
	Ongoing through December, 2005

	Campus staff implement program for continuous commissioning of building performance
	November 1, 2004

	For Next Funding Cycle, Complete Identified Building Retrofits


	Post 2005

	On Site Data Collection
	On-going

	Project Management
	On-going

	Perform Coordination Activities With Energy Education Program Component
	On-going

	Measurement and Verification
	On-going

	Quarterly CPUC Reports
	Quarterly


3.   Energy Efficiency Education and Best Practices Development and 

  Training

	Tasks and Major Project Milestones
	Approx Dates

	CPUC Program Approval
	December 2003

	Project Initiation
	January 1, 2004

	Develop and Submit Program Implementation Plan To CPUC
	CPUC sets date

	CPUC Approves PIP
	To be determined

	Subcontractor(s) Selection Process Complete and Contract(s) Signed
	March 15, 2004

	Begin Program Implementation
	April 1, 2004

	Building Retrofit Workshops
	June, 2004/05

	In-depth Building Retro-and Continuous Commissioning Training
	June and October, 2004/05

	New Construction Title 24 and Savings by Design Workshops
	September 2004/05

	Presentation at UC Annual Sustainability Conference
	April 2004, April 2005

	Develop Draft of University Best Energy Practices Report
	May 1, 2005

	Symposium to Review  First  Draft
	June 15, 2004

	Issue second draft of University Best Energy Practices Report
	August 15, 2004

	Issue Final University Best Energy Practices Report
	November 1, 2004

	Project Management
	On-going

	Measurement and Verification
	On-going

	Quarterly CPUC Reports
	Quarterly


III. CUSTOMER DESCRIPTION

A. Customer Description 

UC/CSU campus facilities in the four IOU service areas.   

B. Customer Eligibility 


All UC/CSU campus facilities in the four IOU service areas. 

C. Customer Complaint Resolution 


Any customer questions and complaints will be directed to the assigned IOU Program Specific Manager.  If a dispute arises, the Program Manager will resolve it with the customer or vendor representing the customers based on the terms of the Pilot Partnership rules.  If the Program Manager cannot resolve a dispute, the issue will be brought to the attention of the Program Specific Implementation Team.

D. Geographic Area 


PG&E, SCE, SoCalGas, and SDG&E service areas.  Campuses are statewide and thus include those in the ISO transmission constrained areas (e.g., San Francisco State, UC San Francisco, CSU Humboldt, and campuses in the LA basin).
IV. MEASURE AND ACTIVITY DESCRIPTIONS 
A. Energy Savings Assumptions 



The following matrix identifies the long-term annual energy savings and electricity peak demand reduction assumptions for each measure for the 2004-2005 UC/CSU/IOU Energy Efficiency Partnership program.  Energy savings assumptions are based on the current DEER study and the CPUC Energy Efficiency Policy Manual.

	MEASURE TYPE / 
END USE LOAD

Select from List
	MEASURE / ACTIVITY NAME

Provide Measure Descriptions in Proposal Narrative
	PROJECTED NET COINCIDENT PEAK DEMAND REDUCTION (KW)
	PROJECTED ANNUAL NET KWH SAVINGS
	PROJECTED ANNUAL NET THERM SAVINGS

	Lighting - Comprehensive Measures
	T-12 to T8 Flours. Fixture/Ballasts
	1,356.80
	4,192,800
	0.00

	Lighting - Comprehensive Measures
	LED Exit Sign Retrofits
	182.02
	1,497,960
	0.00

	Lighting - Comprehensive Measures
	Incandescent to Compact Fluorescent
	188.00
	586,560
	0.00

	Lighting - Comprehensive Measures
	Building Wide Lighting Control Units
	0.00
	4,040,000
	0.00

	Lighting - Comprehensive Measures
	HID Retrofits
	181.20
	564,312
	0.00

	Lighting - Comprehensive Measures
	HID to T-5 Retrofits
	182.24
	0
	0.00

	HVAC - Controls
	Time Clocks
	0.00
	5,233,200
	0.00

	HVAC - Air Conditioning Systems
	Chiller Replacement
	398.40
	2,019,163
	0.00

	Nonresidential  - Comprehensive Measures
	Motors/VFD's
	0.00
	947,664
	400,000.00

	Nonresidential  - Comprehensive Measures
	Retro-Cont. Commissioning 
	2,349.20
	13,700,155
	505,460.00


B.   Deviations in Standard Cost-Effectiveness Values


To our knowledge, we have no deviations from standard cost-effectiveness values.  However, it appears there are no specific values in the Policy Manual or DEER study for savings from retro- and continuous commissioning.  We have therefore provided, in Section VIII below, a discussion of the retro- and continuous commissioning assumptions.

C.   Rebate Amounts 

             Not applicable.

D.   Activities Descriptions 


The following describes the expected program activities not expected to produce measurable energy savings including the cost per activity:

Energy Efficiency Education and Best Practices Development and Training:

The Energy Efficiency Training and Best Practices Education element of the program will develop a comprehensive program for development of written Best Practices Guidelines and energy education and information exchange among the UC/CSU/Community College campus energy and facility managers and with the IOUs.
  This program will provide a venue for those individuals responsible for managing energy use on campuses to share information and experiences related to facility operations, best practices, and successful retrofit projects, among other issues.  This is an information and education program that will develop and share best practice operating methods and technologies applicable to higher education campus facilities that have demonstrated success.  The UC/CSU/IOU team will develop a mechanism for sharing lessons learned during this process with the larger sustainable building community, specifically private university and college campuses, the Community Colleges and State and local government. The estimated cost for this activity is $1,380,000.

V. GOALS 

Energy Savings and Peak Demand Reduction

	
	Peak Demand Reduction

 (Net kW)
	Energy Savings

(Net kWh)
	Energy Savings (Net Therms)

	GOALS
	4,838
	32,781,814
	905,460


Other Proposed Performance Goals 

In addition to the energy and demand savings goals, the following are performance targets for the energy efficiency education and best practices development and training element:

Task 1.
Survey of existing literature, IOUs, and national experts regarding existing best practices including life-cycle costing tools.

Task 2.
Survey of UC/CSU campuses regarding their current experience in implementing energy efficient new construction, retrofit, retro-commissioning and continuing commissioning projects and programs, including an assessment of areas of improvement.

Task 3. 
Develop draft of University Best Energy Practices report, covering an assessment of current practices in new design and construction, retrofit, retro-commissioning, and continuous commissioning, a description of best practices in these areas, and proposed guidelines for future implementation of best practices.

Task 4.
Statewide symposium with UC/CSU campus design and construction staff, facility and energy managers, IOUs, and invited experts to review draft report.

Task 5.
Develop next draft of report in the form of a manual with separate protocols for new construction, retrofits, retro-commissioning, and continuous commissioning. Circulate for input and comments to UC/CSU campuses, UC/CSU management, IOUs, and experts (e.g., the U.S. Green Council, Lawrence Berkeley Laboratory).

Task 6. 
Finalize report including guidelines and methodologies. Distribute final report internally to UC/CSU, IOUs, and to outside entities supporting energy efficiency efforts.

Task 7.
Hold workshops in both Northern and Southern California to support the understanding and integration of best practices into campus operating processes and procedures.  In addition to UC/CSU staff, community college representatives will be invited to participate in workshops.

Task 8.
Develop a tracking and monitoring system for UC/CSU to facilitate use of best practices.

Task 9.
New Construction workshop including Title 24 and Savings by Design and new building commissioning process training. An annual 2 day-long workshop, held in Northern and Southern California, targeted to project managers/A&E/campus energy managers.

Task 10.
Building retrofit workshop.  An annual 2 day workshop, held in both Northern and Southern California, targeted to project managers and campus energy managers.

Task 11.
In-depth building retro- and continuous commissioning and EMS training. Offered twice annually for 3 days in duration, in both Northern and Southern California, and geared towards facilities management staff.  Because of the detailed nature of this training, it is envisioned that UC campuses will seek training for 5-6 staff per campus and, for CSU, 2-4 staff per campus, for a total of up to 150 campus staff.  Additional staff from community colleges will be invited.  In order to ensure adequate focus at each workshop, four workshops per year have been scheduled. 

Task 12. 
Presentation at the annual UC Sustainability Conference and similar CSU system- wide function.

Task 13. 
Evaluation survey to campuses and workshop/training session participants of suggestions for post-2005 training and education efforts.  Survey conducted during the final quarter of 2005.

VI. PROGRAM EVALUATION, MEASUREMENT AND VERIFICATION

A. Proposed Program Evaluation Approach

1.    General Approach

This statewide EM&V plan is based on the Commission’s objectives as outlined in the Energy Efficiency Policy Manual (EE Policy Manual).  It adheres to the guidelines in the International Performance Measurement and Verification Protocol (IPMVP).  This plan will continue to use the existing EE Policy Manual and established EM&V methods while the EM&V Protocols and Framework are being completed. When these are completed, a detailed EM&V plan will defer to the EM&V Protocols and framework as appropriate to evaluate the program’s success.  The detailed plan will be developed and implemented by an independent evaluation firm or firms.  

The primary purpose of the proposed evaluation will be to provide measured results in the form of achieved levels of energy and peak demand savings by the program.  The success of the program will also be gauged by a process evaluation that will focus on streamlining the efficiency and enhancing the value of this new partnership.  The results will also provide useful information to managers of similar programs and to policymakers.  By beginning early, the process evaluation will also be able to provide ongoing feedback and advice to this new program to facilitate incremental improvements to program process and operations. 

2.  Approach to Measuring and Verifying Energy and Peak Demand Savings 
The selected evaluation consultant will develop a detailed plan for program impact evaluation.  The evaluation design and samples for measurement and verification (M&V) will be developed based on the number of completed projects of each type: retrofit, and retro-/continuous commissioning.  

M&V for the selected sites is likely to be based on IPMVP Option D for retrofit/renovations subject to Title 24, Options A and D for single-system retrofits and Option C for retro-commissioning.  

An analysis of the net-to-gross ratio to be applied to this new program will be attempted, probably by interview and qualitative analysis techniques, combined with information about past UC/CSU projects undertaken in the absence of a comprehensive energy efficiency program.

The final report will describe the analysis methodologies and summarize the results.   The timing of this report will depend on the pace at which projects are completed.  An interim report will be considered if it appears that such a report would be needed for program planning for 2006 and beyond.  

3.  Approach to Evaluating Program Success
The combination of the impact evaluation described in section 6.2 and the process evaluation described in this section will form the overall evaluation of program success.  

Because this is an innovative program design, the focus of the evaluation will be on assessing its level of initial success and on identifying the ways in which it could be refined to increase the efficiency and value of the program to the universities and the utilities.  

The process evaluation will be based on a review of program records and on interviews with samples drawn from each of several groups of individuals involved with the program:   University decision-makers, utility program staff, university implementation staff, and the senior personnel of firms contracted to carry out the projects. The review will include consideration of each of the three types of building projects undertaken, plus assessment of the training courses described in the program plan.  

The combination of information sources will allow the evaluators to consider:  ways to streamline the program, ways to increase the levels of energy and demand savings being achieved, and ways to increase all participants’ satisfaction with the program.  

B. Potential EM&V Contractors



The contractors listed below can objectively and effectively evaluate program success.  As a group, their work includes impact evaluation, measurement and verification, process evaluation, market assessments, and verification of program accomplishments. These firms have a track record of completing high quality, objective studies of energy efficiency programs either for the California investor-owned utilities or for other entities whose studies we have been able to review. This list does not include all of the qualified evaluators who could objectively evaluate program success.

Aloha Systems

Alternative Energy Systems Consulting (AESC)

Architectural Energy Corporation (AEC)

ASW Engineering Management 

Aspen Systems Corp.

Itron (RER)

KEMA XENERGY

Nexant

RLW Analytics

SBW Engineering

C. Budgeted Amount

The total cost for EM&V for two years is $688,004.

VII. QUALIFICATIONS

A. Primary Implementer 
Since this is a partnership program, the primary implementers are both the IOUs and UC/CSU, with the roles as described under Staff and Subcontractor Responsibilities.

UC/CSU Expertise and Resources:

· Adopted UC/CSU policies supporting energy efficiency as a prime goal of the Universities and top-level management support for this goal.

· Dedicated utility managers within the UC Office of the President (Maric Munn) and the CSU Chancellor’s Office (Len Pettis) who collectively oversee the energy activities of the two systems and who have over 40 years of experience in managing and implementing energy programs.  

· Additional staff within the UCOP and Chancellor’s office who provide expertise in managing energy efficiency programs, collecting and analyzing energy usage data, and outreach to campuses.

· Dedicated utility managers at each UC/CSU campus, generally with extensive experience in energy issues and implementation of energy efficiency measures.

· Established Energy Contract Oversight Board (ECOB) comprised of representatives of both UC/CSU systems, with over five years experience in managing joint energy contracts of the Universities.

· Databases on campus and account usage and extensive experience with EMS.

IOU Expertise and Resources:

· Expertise in all aspects of program design, administration implementation, and evaluation

· Existing program infrastructure

· Technical analysis capabilities including cost-effectiveness calculations and analysis of savings from various measures in different operating environments

· Training courses for campus staff such as designers, plan reviewers and building operations, including hands-on training;

· Data on customer class electricity peak, transmission and distribution.

B. Subcontractors 
      UC/CSU and the IOUs are in the process of identifying potential subcontractors for this program.  They have identified Grueneich Resource Advocates (GRA) as a specific subcontractor they anticipate working with.  GRA’s expertise includes:

· Has provided regulatory and procurement services to UC/CSU for over a decade.

· National expertise in energy efficiency and CPUC regulation

· Extensive experience in advising end use customers on prior CPUC energy efficiency initiatives (Summer Initiative and 2002 Funding Programs)

· Principal Dian Grueneich was active participant in CPUC’s original Conservation Collaborative, served on CADMAC, was the senior consultant producing the SCR 7 Report to the California Legislature on Energy Efficiency, served as chair of the National Association of Energy Service Company’s Accreditation Committee, and is on the Board of the American Council for an Energy Efficiency Economy (ACEEE).

· Extensive experience in UC/program management and coordination (UC/CSU’s system-wide 2001 Demand Reduction Program, joint UC/CSU Direct Access procurement program since 1997).

· Extensive experience in working with campus energy managers.

   
Other subcontractors have not yet been identified but their expertise would be extensive and include detailed experience with CPUC energy efficiency programs.

C. Resumes or Description of Experience
IOUs

David Bruder, Lead IOU Project Manager 

David Bruder is a registered mechanical engineer with over 22 years of experience in energy efficiency program management, facility design and construction.  As a project engineer for a major engineering and construction firm, Mr. Bruder led and coordinated multi-discipline teams of engineers and architects in the design of large, complex industrial facilities.  At Southern California Edison, he oversees all aspects of a portfolio of non-residential energy efficiency programs, including DSM Bidding, Standard Performance Contracts, and Express Efficiency.  His responsibilities include design and implementation of programs, as well as managing cost and schedule, and tracking and reporting program status to management and the CPUC. 

Pacific Gas and Electric Company - Implementer Qualifications

Pacific Gas and Electric Company has provided residential and nonresidential customers with energy efficiency programs at the direction of the California Public Utilities Commission (Commission) since 1976.  Early programs provided information to residential customers on energy efficient appliances, home insulation, heating and air conditioning while providing commercial customers detailed, on-site energy analysis (audits). Programs and services for both markets evolved into information programs coupled with equipment rebate programs, loan programs and incentives for new building construction by the early 1980s.   These programs have been improved to reflect the needs of customers and those serving the energy efficiency marketplace.
  

Surveys of customers indicate that PG&E has remained the most trusted source for unbiased energy efficiency information, services and programs.  Customers continue to look to PG&E for assistance in managing their energy use and costs.  Additionally, over the years PG&E has received numerous awards and recognition for its innovative and cost effective programs.  

Teams of PG&E engineers, marketing professionals and customer service specialists have demonstrated significant competencies in a variety of essential areas of program design and deployment, reporting/accountability program measurement, assessment and evaluation.  PG&E has received many awards over the years for its innovative energy efficiency program.  As an example, PG&E received national recognition for programs that serve as models for others to follow.

Program Design

Responsive, timely, action characterizes the PG&E team approach to program design.     Commission priorities, changing markets, technologies, and priorities of interested stakeholders require the flexibility to respond to the wide variety of needs within the annual program cycles.  PG&E’s design team has demonstrated its ability to move rapidly and effectively, from the resource acquisition emphasis of the pre-1998 programs to the market transformation focus of the California Board for Energy Efficiency. PG&E’s program design team also met the challenge of rapidly responding to the 2000 energy crisis by designing programs that not only saved energy, but also encouraged customers to change behavior and business practices.

Program Deployment

A solid program infrastructure combined with the participation of key market actors and experienced service providers have ensured PG&E success in program deployment for the last three decades.  Successes are evinced year after year by the accomplishment of the goals and milestones set in place through Commission and PG&E agreements.  PG&E’s staff has nurtured relations with the entire spectrum of parties whose joint efforts are necessary both to capture the interest and enthusiasm needed for a new program and to responsibly remove barriers to deployment
Reporting/Accountability

Responding to the more rigorous reporting and accountability requirements from the Commission over the last ten years, PG&E has developed increasingly sophisticated procedures and competencies to meet the new levels of precision required in these areas.  PG&E has been able to provide thorough, reliable reporting as the needs and goals of the Commission have changed from the simple semi-annual and annual reports of the 1980s, to the complex reporting and net benefit accountability over the 10 year time period required of the pre-1998 programs.  PG&E reports on programs using both the pre-1998 methodology and the subsequent reporting requirements for monthly, quarterly and annual reports as well as responding to data requests from the Energy Division, administrative law judges of various proceedings and interested parties in proceedings.

Measurement, Assessment and Evaluation

PG&E’s current measurement, assessment and evaluation (MA&E) capabilities are especially suited to meet the requirements of the Commission’s present directives.  The MA&E team members have worked closely with regulatory agencies and other investor-owned utilities, as well as other interested stakeholders, in establishing and coordinating the California Measurement Advisory Council (CALMAC) and the earlier California Demand Side Management Measurement Advisory Council (CADMAC).   The MA&E team has participated and/or led many statewide measurement, assessment and evaluation studies as well as studies focused on local programs and issues.  

PG&E’s energy efficiency staff has the strength and commitment to provide the Commission with successful programs responsive to both the goals of the Commission and the needs of customers. 

Linda Linderman, Nonresidential Energy Programs Advisor

Linda Linderman has over 20 years of experience managing primarily nonresidential energy efficient programs and service programs.  Ms. Linderman has overall responsibility for program operations and achievement of program goals, particularly energy and peak demand savings.  These activities includes program design and budget preparation; overseeing of program operations include the development of program procedures; program promotion; program data processing; customer communications; contracting and procurement for program services as needed; working with market suppliers, vendors, trade organizations and other industry-related organizations; working with community-based organizations; budget tracking and reporting of program activities; and supervision of program implementation staff.

New Hire in 2004, Engineer

The engineer will serves as the technical expert in various engineering fields (e.g., HVAC, lighting systems, process and new construction) and provides innovative solutions to customer problems; evaluates customer projects for energy and demand savings potential; estimates project costs to own and operate various energy efficient systems; may also perform the duties of an Energy Auditor.

New Hire in 2004, Program Analyst

The program analyst will be responsible for measurement and evaluation of energy efficiency programs, including market effects studies and studies to demonstrate energy and demand savings; provides supporting analysis required for developing programs; assists in the design of program tracking systems; provides program-specific technical assistance for measurement and verification plans for complex projects such as Standard Performance Contract projects; prepares data and analysis for cost effectiveness and regulatory reporting requirements.

UC/CSU

Maric Munn, Associate Director of Energy and Utilities Services, University of California

       Since January, 2001, Maric Munn has served as the Associate Director of Energy and Utilities Services for the University of California.  Prior to this appointment, Ms. Munn worked in the energy industry for 15 years, including as an Energy Management Engineer for Pacific Gas and Electric Company, an Energy Resource Specialist for the State of California Office of Energy Assessments, an Energy Manager for the Presidio National Park, and a senior mechanical engineer for a private consulting firm where she specialized in central plant energy efficiency and cogeneration analysis and design.  Ms. Munn is a registered mechanical engineer in the state of California.

Len Pettis, Chief, Plant, Energy, and Utilities, California State University
Len Pettis is the Chief of Plant, Energy & Utilities for the California State University System and works at the Office of Chancellor in Long Beach, Ca.  He is responsible for coordinating system-wide plant and energy/utility management issues at the 23 California State University campuses that serve over 420,000 students.  Prior to CSU, Mr. Pettis worked in a number of key energy positions, including senior account manager for APS Energy Services and campus energy manager at UC Irvine.  Mr. Pettis is a licensed Chief Engineer and Certified Energy Manager, and holds a B.A. in Mechanical Engineering from Maine Maritime.

California Institute for Energy Efficiency

The California Institute for Energy Efficiency (CIEE), a branch of the University of California Energy Institute, is an innovative partnership of energy agencies, utilities, building industry, non-profits, and research entities designed to advance energy efficiency science and technology for the benefit of California and other energy consumers and the environment. CIEE supports public-interest energy research in California through research planning, project administration, and technical coordination of research projects. The goal of CIEE is to achieve wide-scale adoption of energy efficiency measures by California's energy consumers, business community, and energy service industry.  

Among CIEE staff that may assist on this program is Karl Brown, Deputy Director of CIEE and its Building Systems Program Manager.  Mr. Brown coordinates multi-year, multi-institution projects involving identification, development, and demonstration of efficient end-use energy technologies and processes for buildings.  Mr. Brown worked as the lead energy planner for the new UC campus at Merced, providing design review, and assist with coordination of environmental stewardship.  On a UC systemwide basis, Mr. Brown assists UC with strategic energy planning, the development of UC energy policy, and peer review for campus strategic energy plans.  Mr. Brown received his B.S. and M.S. in mechanical engineering from UC Berkeley.

Lawrence Berkeley National Laboratory

The Lawrence Berkeley National Laboratory (LBNL), founded in 1931, is the oldest of the national laboratories.  Among its multiprogram activities, LBNL performs research in energy efficiency, analyzing energy policy and building and industrial energy characteristics.  LBNL has also developed the Collaborative Labeling and Appliance Standards Program (CLASP), a partnership between LBNL, the Alliance to Save Energy, and the International Institute for Energy Conservation (IIEC). It promotes the appropriate use of energy efficiency labels and standards for appliances, equipment, and lighting in developing and transitional countries. LBNL staff have assisted other parties, such as the City of Oakland, in implementing CPUC 3rd party energy efficiency programs.

Grueneich Resource Advocates

Dian M. Grueneich, the Principal of GRA, has 25 years experience in energy and utility matters.  Ms. Grueneich serves as the principal energy consultant for UC/CSU, providing a variety of technical, regulatory, and legal services.  For the Universities’ Direct Access program, Ms. Grueneich assists UC/CSU in overall program management, technical services, briefings and analyses for the UC/CSU Energy Contract Oversight Board, and coordination between UCOP, CSU Chancellor’s Office and the 33 UC/CSU campuses.  Ms. Grueneich and her staff have developed strategic energy plans for CSU Chancellor’s Office and Los Angeles County.  Ms. Grueneich has testified and produced reports for the California Legislature on various energy issues including electric restructuring, energy efficiency, and cogeneration and was the lead consultant for the Senate Concurrent Resolution 7 Report, “Energy Efficiency as a Coordinated Environmental and Energy Strategy.”  Ms. Grueneich holds a B.A. from Stanford University and a J.D. from Georgetown University.  Ms. Grueneich serves on the Board of the American Council for an Energy-Efficient Economy.
Jody London, a Senior Program Manager at GRA, works with public sector clients on a large range of energy issues including energy efficiency, renewables, rates, and community choice aggregation.  Ms. London’s 15 years of experience in the energy industry includes six years on the staff of the CPUC, during which time she served as an advisor to a Commissioner, during the initial debate over electric restructuring.  Ms. London is currently assisting Los Angeles County in its 2002-03 3rd Party Energy Efficiency program.  Ms. London left the CPUC to work for a telecommunications provider that was exploring opportunities to provide renewable energy to residential customers.  In that position she represented the firm before the CPUC, California Energy Commission, and the Legislature, as well as participated in business analysis of market opportunities.  Ms. London holds a B.A. in English from the University of California, Berkeley, and a M.P.A. from Columbia University.
Clyde Murley, a Senior Program Manager at GRA, has worked in this field since 1982, with particular emphases in energy efficiency, integrated resource planning, renewable energy technology, and incorporating environmental factors into energy resource selection processes.  He has extensive experience designing and facilitating multi-stakeholder collaborative processes in the areas of energy and environmental policy and planning.  Mr. Murley has worked for the California Public Utilities Commission, the Natural Resources Defense Council, Pacific Gas & Electric Company, and various energy and environmental consulting firms, where he has led and directed a broad array of initiatives, programs, and studies addressing technical, economic, policy, public health, and environmental dimensions of energy issues and projects.  Mr. Murley received his A.B. in Environmental Sciences, and his M.A. in Energy and Resources, both from the University of California, Berkeley. 

VIII. BUDGET

A.
Budget Summary

	PROGRAM ELEMENT
	TOTAL

	Total Program Budget
	$25,643,640

	Administrative
	$2,714,376

	Direct Implementation
	$20,861,260

	Best Practices/Training
	$ 1,380,000

	EM&V Costs
	$688,004 


B.
Information Program Element

The Best Practices/Training program element is an information and education program.  As shown in the above table, Best Practices/Training represents 5.38% of the total program budget.  As indicated in Section II.A.5 of this proposal, this element includes developing a best practices manual, a best practices tracking and monitoring system to ensure measure effectiveness and longevity, and a series of meetings and training sessions to educate, train, and reinforce use of energy efficiency equipment, practices and procedures.

C.
Additional Information

The following provides additional information on the retro-commissioning and continuous commissioning assumptions (Line 20 of the spreadsheet “CPUC 2004 - 2005 Energy Efficiency Programs:  2 – Measurable EE Activities”). 

UC/CSU are proposing to implement both retro-commissioning measures and continuous commissioning measures.  Retro-commissioning refers to measures taken at the outset of an energy efficiency initiative, and produces quantifiable savings.  Continuous commissioning refers to ongoing analysis, diagnosis, and improvement of facility operations, which will both maintain savings achieved by retro-commissioning (thereby increasing the period of time over which retro-commissioning savings will occur) and identify additional quantifiable savings for possible implementation.  Continuous commissioning capability is achieved primarily through the installation of energy use monitoring points throughout each building/facility.  Information gathered from these systems is used to monitor, diagnose, and ultimately improve efficiency levels.    

The CPUC’s Energy Efficiency Policy Manual does not provide specific guidance in selecting either the effective useful lifetime (EUL) or the net-to-gross ratio (NTG) for retro-continuous commissioning measures. In the absence of such guidance, for the EUL the UC/CSU/IOU team identified 15 years as the most reasonable conservative value for the retro- and continuous commissioning program element.  This value is based on several considerations. 

The UC/CSU/IOU team determined that it is appropriate to use the expected lifetime of a building energy management system (“EMS”) as the lower bound basis for this program element’s EUL, since it is the EMS that enables continuous commissioning to be performed. Since there was no EUL stated in the CPUC’s Energy Efficiency Policy Manual, the UC Office of the President consulted with Lawrence Berkeley National Laboratory to arrive at a reasonable EUL value.  This consultation resulted in agreement that an EUL of 15 years is appropriate.
       

In determining the appropriate EUL, the UC/CSU/IOU team was also careful to distinguish between typical retro-commissioning and what we are proposing here, which is retro-commissioning combined with continuous commissioning.  With typical retro-commissioning, there is legitimate concern about savings degrading over time, which has led at least some researchers to conclude that savings persistence might best be estimated as 7-8 years.
  This savings degradation may be reflected either as a lower average savings over, say, a 15-year period, or a shorter savings duration, say, of 8 years.  In either case, the lifecycle energy savings can be expected to be significantly less than is the case with a combined retro- and continuous commissioning process.  The combination approach ensures that, on average, there will be no appreciable savings degradation over a period of at least 15 years.  In fact, savings can even be expected to increase over time, as building energy management increases in sophistication with the deployment of ongoing energy monitoring systems and the insights that this provides to efforts to continuously optimize building functions in response to changing building conditions.  

Continuous commissioning also systematically increases the ability to identify improvements beyond those made at the retro-commissioning stage. Some of these improvements would be possible to implement in the course of normal building management using existing operating budgets, while others would have to wait additional funding.
  In either case, continuous commissioning makes it possible not only to maintain initial retro-commissioning savings over a period of 15 years or longer but to introduce opportunities for actually increasing savings levels over this same period.  

In selecting the 15 year EUL for this program the UC/CSU/IOU team also took into account the administrative and professional culture that is operative throughout the UC/CSU systems with respect to energy management.  There is a long-standing tradition and commitment to active energy management and continuous energy efficiency improvement at the UC/CSU campuses.  The continuous commissioning component harnesses this commitment by providing the monitoring tools by which campus energy managers can better achieve and sustain what is already a core part of their professional culture.  The UC/CSU/IOU team is therefore confident that UC/CSU energy managers, together with their IOU partners, can be counted upon to make continuous use of the energy monitoring systems for the entirety of the useful lifetime of the EMS. 

For all these reasons, the UC/CSU/IOU team submits that it is reasonable to base projected energy savings on an EUL of 15 years.  

With respect to the appropriate NTG ratio for this program element, in the absence of a CPUC value, a value of 1.00 has been selected.  This is justified by the fact that as of 1998 the percentage of existing buildings commissioned in the U.S. was exceedingly small (less than 0.03 percent),
 suggesting strongly that free ridership levels can be expected to be exceedingly small or nonexistent.  The UC/CSU/IOU team also understands that the CPUC has previously approved a 1.0 NTG value for a retro-commissioning project.
  The team notes here that the combined retro- and continuous program element that we are proposing can be expected to be subject to even less chance of free ridership than a simple retro-commissioning project such as this CPUC-approved project.   We actually expect there to be some degree of “free drivership” within the UC/CSU systems, which would tend to cancel out any possible free rider effect.  Finally, inasmuch as the combination of retro-commissioning and continuous commissioning makes this program element extremely innovative, if funded it is quite likely to be replicated elsewhere.  Thus, it is reasonable to expect that the level of free drivership statewide and beyond could be quite substantial.  Taking these factors together, we believe that an NTG ratio of 1.0 is appropriate.    

Taking the retro- and continuing-commissioning components together, the UC/CSU/IOU team is able to commit to savings levels of at least 15% relative to preexisting usage, averaged over 15 years.  For laboratory facilities, UC/CSU expects 18% savings.  Under UC/CSU’s proposal, the up-front retro-commissioning measures and the continuous commissioning measures would each cost an average of $0.50 per square foot, for a total of $1.00 per square foot.  Laboratory and hospital facilities generally cost somewhat more than these average amounts, while more typical buildings and facilities cost somewhat less.  The $1.00 per square foot figure represents the weighted average of all proposed measures.    

The cost of the continuous commissioning component would be confined to capital and installation costs of the energy monitoring devices and as needed, other hardware and software needed to install robust energy monitoring systems.  As noted above, the actual continuous commissioning work would be built into the regular duties of campus energy managers, thereby increasing cost effectiveness.  

The retro-commissioning cost is based on two components: (1) the cost of purchasing and installing submeters at 130 UC/CSU buildings; and (2) the actual costs of making commissioning retrofits to the approximately 90 buildings identified as the best retrofit candidates among the group of 130.  The proposed costs of both retro-commissioning and continuous commissioning are comfortably within the bounds of actual costs found in the literature.  The table on the next page provides additional details on the assumptions and sources used in developing this program element.  

      Underlying Assumptions for Retro-Continuous Commissioning Program Element

	Number of targeted buildings, by size

(1000 sq. ft.)
	Retro-commissioning Component Cost
 

($ per sq. ft.)
	Continuous Commissioning Component Cost

($ per sq. ft.)
	Total Retro-Continuous Commissioning Cost

($ per sq. ft.)

	500
	250
	100
	75
	Submeters


	Savings measures
	Total


	
	

	2
	8
	44
	34
	$0.13
	$0.37
	$0.50
	$0.50
	$1.00


� Relevant materials can be found at http://www.ucop.edu/ucophome/busfin/greenbldgs/ 


� A copy of the Executive Order can be found at: http://www.calstate.edu/EO/EO-785 


� As discussed below under the Education and Training component, energy manager staff from California’s community colleges will be invited to participate in this and other workshops, so that all public higher education institutions in California can benefit from this partnership proposal.  While time limits did not allow full community college participation in this funding request, outreach to the community colleges for the Education and Training component can be accomplished and the groundwork set for a fully-developed program for the post-2005 funding cycle that includes the community colleges as well.


� Only core gas accounts are eligible.


� As discussed above, energy manager staff from California’s community colleges will also be invited to participate and funding is requested in this proposal to support that participation.


� Personal communication between Maric Munn, UC Office of the President, and Mary Ann Piette, Lawrence Berkeley National Laboratory, September, 2003 that absent any long-term data for continuous commissioning, with good training it is reasonable to anticipate the benefits of continuous commissioning would continue for  15 years.


�See, for example, Retrocommissioning: Program Strategies to Capture Energy Savings in Existing Buildings, by Jennifer Thorne and Steven Nadel, American Council for an Energy-Efficient Economy, June 2003, Report No. A035.


� However, in this proposal, no such additional savings are claimed as part of the cost effectiveness calculations.  If identified measures were able to be implemented in the course of normal business they would simply be “free rider” benefits.  If they required additional funding they could be made be made part of future applications for energy efficiency funding.  


� Based on the California Commissioning Market Characterization Study, A Report Prepared for Pacific Gas and Electric, November 2000.    





�.Quantum Consulting Inc.’s Oakland Energy Partnership Program (Program No. 174-02) Implementation Plan, Revised July 9, 2002.  


�  The columns below indicate the approximate number of buildings, by building size, that will be targeted for both retro- and continuous- commissioning. 


�  The cost-effectiveness of retro-commissioning individual buildings depends significantly on the relative size of the buildings since certain necessary costs incurred to understand the overall operation of each building (e.g., infrastructure, energy usage pattern, control systems, and building operator behavior) do not scale well with building size.  Costs will also vary by type of facility, with laboratories and hospital facilities generally having higher costs than classroom and office facilities.  This table presents the weighted-average costs across all targeted buildings and facilities.  


�  Estimate provided by Karl Brown, California Institute for Energy Efficiency, in consultation with UC Office of the President and Lawrence Berkeley National Laboratory, September, 2003.  This value is in the low-mid range of costs cited in a recent study, which indicated that costs range from $0.12 to $1.42 per square foot.  The study relied in part on work done at Texas A&M, which evaluated retro-commissioning performance on over 60 buildings.  The study also relied on California Market Characterization Study, which was prepared November 2000 for PG&E.  See Market Progress Evaluation Report: Commissioning in Public Building, Project, No. 3, prepared by Quantum Consulting, Inc. for Northwest Energy Efficiency Alliance, February 2003 (report #E03-107). 


�  This value is in the mid-to-high end of the range of the costs cited in the Quantum Consulting, Inc. report cited in the preceding footnote.  While this report does not explicitly address the question, it is reasonable to assume that projects that couple retro- and continuous commissioning projects, like those discussed in this UC/CSU/IOU proposal, tend to occupy the higher end of the cost spectrum, since this spectrum presumably includes both stand-alone retro-commissioning and combined retro-continuous commissioning. Assuming this is the case, the cost cited in this table may be presumed to occupy the middle range of combined retro-continuous commissioning projects.  This presumption is supported by a report prepared for the October, 2003 International Conference for Enhanced Building Operations, which describes three projects focusing on continuous commissioning alone that ranged in cost from $.10 to $0.77 to $1.36 per square foot.  (See Case Studies of Energy Information Systems and Related Technology: Operational Practices, Costs, and Benefits, by Naoya Motegi et al.)       


�  Assumes a total of 130 buildings will have meters installed to measure each type of energy use, i.e.,  electricity,  gas, water/steam heating, and chilled water) at a cost of $10,000 per building.  Out of these candidates, approximately 90 buildings for retro-continuous commissioning will be selected for comprehensive submetering of individual end use points.  


�  These are the costs of purchasing and installing monitors at each of the most significant end use points in each building/facility.  These monitors make possible the continuous commissioning component of the retro-continuous program element.  








PAGE  

