 THOMAS JEFFERSON NATIONAL ACCELERATOR FACILITY

ENERGY MANAGEMENT PROGRAM AND PLAN

Introduction:  The Jefferson National Accelerator Facility (Jefferson Lab), an Office of Science facility that was designed, built, and is being operated by the Southeastern Universities Research Association for the United States Department of Energy (DOE).  The overall management concept is contractually based on performance of the laboratory in high quality scientific research and supported by excellent business management.  The Jefferson Lab site, located in Newport News, Virginia, includes 162 acres owned by the DOE and 8 acres owned by the Commonwealth of Virginia and 44 acres owned by SURA.  The facilities include the accelerator complex serving three experimental halls, the Free-Electron Laser Facility, a central office building (CEBAF Center), two major laboratory buildings, and various other support structures totaling 675,961square feet.  Included are 50,211 square feet of office trailers and 19,120 square feet of storage containers. About 650 personnel support the Lab’s mission.  

Jefferson Lab’s mission is to provide forefront scientific facilities, opportunities, and leadership essential for discovering the fundamental nature of nuclear matter; to partner with industry to apply its advanced technology; and to serve the nation and its communities through education and public outreach—all with uncompromising excellence in environment, health, and safety.

Jefferson Lab property has been designated as industrial and laboratory facilities.  A significant fraction of the actual Lab area is exempt from reduction goals due to the highly energy intensive equipment housed therein.  The industrial and laboratory category occupies approximately 177,300 sq. ft.  Exempt Facilities occupy 540,900-sq. ft of Laboratory and include the linear accelerators, experimental halls, control rooms, FEL, leased energy intensive laboratory space, cooling equipment and cryogenic support. The Lab leases 41,600-sq. ft. of office space from the City of Newport News.

As members of the scientific community, Jefferson Lab staff is aware of the need for good stewardship of public funds and resources.  Under the aegis of stewardship, energy management in support of research is a key facet of accomplishing our basic mission.  This plan, coupled with the strategic and research plans, will be utilized to take advantage of energy or resource conservation cost savings where such measures are prudent and practical.  This plan will be updated annually to take advantage of new opportunities that may become available through the course of time, and also to measure our ability to achieve the goals and objectives that are deemed appropriate for the laboratory.   

There are several factors applicable to this site that impact the business case relative to energy use.  Specifically, these are:

1. A favorable power and energy rate structure.   This makes justification of typical energy projects based on economic life cycle basis more difficult.

2. Power and water consumption corresponds directly to the operation of the accelerator facility.

3. The DOE approved design of the accelerator is very power intensive.  The accelerator facility is designed to operate as an aggregate and does not have the flexibility to scale back power and still produce an electron beam.  Operation of accelerator and related equipment accounts for about 84 % of the annual energy consumption.  Moreover, cryogenic operations are independent of electron beam production and must be continuous or the helium refrigerant would escape from the system.  Therefore cryogenic operations establish an energy floor that is about 1/2 of the total consumption of the accelerator facility.

4. Typically, the Tidewater Area of Virginia has a mild climate with great variability in weather conditions.  This makes low density energy collection devices impractical on a laboratory scale.  

Energy Management Policy:  The Energy Management Policy of the Jefferson Lab is to meet or exceed the energy efficiency, renewable energy and water conservation goals using a life cycle cost-effective approach while meeting its mission. The non-exempt portion of Jefferson Lab has been designated as an “Industrial and Laboratory Facility” and therefore will use the designated goals and standards that are appropriate for this category.  When practical, the Jefferson Lab will pursue efficiency of accelerator systems to reduce energy consumption and operating costs.

Organization:  Director Facilities Management Department has cognizance over all facilities resources and energy management.  Energy and resource conservation and planning is the direct responsibility of the Facilities Operations and Maintenance Manager.  Engineering staff assigned to the Operations and Maintenance section are responsible for planning energy projects, coordinating efforts between the staff and other divisions, as well as reporting data.  All Jefferson Lab staff is encouraged to promote energy conservation and propose energy saving system modifications.  The staff engaged in energy work is composed of two registered engineers that have sufficient education, experience and training to meet the needs of the energy program.  Continuing education in energy management is part of an established training plan.

Integrated Safety Management (ISM):  The Facilities Management Department (FMD) is structured and staffed for contract management outsourced repair, maintenance and construction.  All managers in the FMD are well acquainted with the principles of ISM and these principles are routinely applied in energy management.

Energy Management Goals:  The goals for new and existing buildings are covered under:

· A summary of the Goals of Executive Order 13123, National Energy Conservation Policy Act as amended by the Energy Policy Act (NECPA/EPACT), and DOE Order 430.2A, Departmental Energy and Utilities Management is included for reference as Attachment 1.

· Energy Conservation Standards are specified in Title 41, Code of Federal Regulations, (41 CFR 101-20.107), Energy Conservation.   This document specifies the operating conditions of buildings and specifically addresses lighting levels, temperature standards and ventilation levels. 

· Operate as effectively as possible (given the inherent energy intensive nature of the accelerator) to minimize energy consumption and operating cost while maximizing scientific productivity.

Reporting Requirements:  The reporting guidance and requirements for energy conservation is available from the Federal Energy Management Program (FEMP), EE-90, which includes submission of the Annual Energy Report.  

· Annual Energy Report is submitted in November of each year

· EMS Quarterly energy consumption

· EMS Annual water consumption.

Applicable References:  The goals for new and existing buildings are covered under:

· New construction will adhere to guidance provided by Title 10, Code of Federal Regulations, Part 435 (10 CFR 435), Energy Conservation Voluntary Performance Standards for New Buildings; Mandatory for Federal Buildings.  

· Executive Order 13123, National Energy Conservation Policy Act

· DOE O 430.2A, Departmental Energy and Utility Management

Energy Management Plan

Jefferson Lab has been designated within the Industrial and Laboratory Category for energy reporting purposes.  With the increased emphasis on energy and Jefferson Lab’s goal of stewardship, many avenues have been explored to reduce our consumption.  This plan will chronologically discuss the measures that have been considered, implemented and the results that are expected.  Improving process efficiency includes heating, ventilating, and air-conditioning improvements as well as industrial processes.   

Energy goal, taken from Executive Order 13123, National Energy Conservation and DOE Order 430.2A, Departmental Energy and Utility Management are shown in Attachment 1.

Energy analyses, audits, and studies are essential to process of saving energy in a cost-effective way.  Generally, an analysis is done when proposing construction or conservation projects.  Studies by staff and consultants are prepared using LCC analysis to determine viability.  

The Energy Performance Agreement required by DOE Order 430.2A is included as Attachment 2.  

Below is a list of projects that have recently been completed, currently in progress, or are planned over the next two years: 

Energy projects completed in 2002:

VARC -Changed existing ballast (core and coil) and lamps (T12) to electronic, high frequency ballast using T8 lamps.  Light switches in offices and conference room were changed from manual wall switches to automatic occupancy sensor switches. 

CEBAF Center - Changed existing ballast (core and coil) and lamps (T12) to electronic, high frequency ballast using T8 lamps.  Light switches in offices and conference room were changed from manual wall switches to automatic occupancy sensor switches.  In addition, special ambient light sensing, dimmable ballast was used in offices with windows.  

Test Lab - Added metering for process equipment.  

Accelerator Site - Installed new cooling tower with variable frequency drive motors.

Accelerator Site - Installed water recovery from de-oxygenation equipment to provide cooling tower feed in Building 67.  

Accelerator Site - The lighting control systems in the service buildings were changed from manual wall switches to automatic occupancy sensors.  

Energy projects scheduled for 2003 completion:

VARC - Refurbish HVAC system with new boilers, air handlers, VAV boxes and air-cooled chiller.

VARC - Complete an energy baseline model for the building.
CEBAF Center- Replace current HVAC control system with a more responsive, occupancy sensitive ventilation system.

Test Lab - Upgrade lighting by changing existing ballast and lamps.  Light switches in offices and conference room were changed from manual wall switches to automatic occupancy sensor switches.  

Test Lab – Create a central chiller plant by replacing two obsolete Class I refrigerant chillers from service.  

EEL Building - Upgrade Lighting by changing ballasts and lamps, adding time clocks for the high bay, and automatic occupancy sensor switches for offices and conference rooms.  

Accelerator Site - Central Chiller project will replace roof top air conditions with more effective chilled water air handlers equipped with economizers.  .

Accelerator Site - Installed water recovery from de-oxygenation equipment to provide cooling tower feed in Building 38.  

Accelerator Site – Departmental Energy Management Program (DEMP) Retrofit Project to modify 43 klystron power supplies to allow adjustment of the input AC voltage.

Accelerator Site – DEMP Model Funding project to increase klystron system efficiency.

Counting House – Remove excess lighting fixtures from second floor office space.

Energy projects scheduled for 2004 completion:

CEBAF Center - Improve boiler efficiency by re-piping feed and making circulation improvements.

Test Lab - Add additional metering upon completion of chiller replacement.

Test Lab – Complete baseline energy model and validate energy project savings

Energy projects scheduled for 2005 completion

Test Lab - Remove remaining Class I refrigerant chiller and replace with non-CFC chiller (2005).

Test Lab - Install heating and air conditioning coupled door controls. (2005)

EEL Building - Install heating and air conditioning coupled door controls. (2005)

CEBAF Center Addition - Install new wing, heated and cooled with high efficiency ground coupled heat pumps.  Use remote chilled water system for computer center expansion.  (2005)

Energy Saving Projects for Out Years

Demolish 22,000 SF of office trailers at completion of construction of CEBAF Center Addition (2006)

CEBAF Center Kitchen Renovation - Improve kitchen ventilation efficiency in conjunction with expansion. (2006)

The priority projects enumerated above are expected to allow Jefferson Lab to surpass the required energy goals for FY 2005 and FY 2010 on the Industrial and Laboratory Facilities and reduce energy consumption in the exempt facilities as well.  The short-range goals for 2005 are to complete the current installations and measure goal attainment.  Also, a more comprehensive model of the base year will be developed so that load growth due to mission expansion, intermittent climatic irregularities and maintenance outages may be considered appropriately.

Emergency Conservation:  Power outages for the Lab are a serious matter.  Jefferson Lab Environmental Health and Safety Manual devotes great attention to hurricane preparedness and the possible event of an extended power outage.  Natural gas emergency generators have been installed to provide critical power to our sump pumps.  These pumps prevent flooding of the experimental halls and loss of equipment.  Natural gas emergency generators also covered Security, standby computing, telephone and access control systems. 

 In the event of a natural gas outage, a gasoline-powered generator is available for connection.  A protracted outage would require water circulation for the two end station beam dumps.  Small emergency generators are available for connection to power auxiliary circulating pumps that have been installed in both systems.

Water Conservation:.  The Jefferson Laboratory puts water to good use. Of the approximately 55.8 million gallons of water consumed annually, 79.2% is directly related to process or facility heat rejection.  Every technique available is used to minimize water use including a regular maintenance program. Most is evaporated in cooling towers for process cooling and air conditioning.  In one case, we found some furnaces cooled with one pass city water.  To eliminate this wasteful process, we installed a closed loop cooling tower circuit for the furnaces.  Otherwise, we have established monitoring to ensure our closed loop systems stay tight.  This is most critical in high purity radiological systems.  A new low conductivity water (LCW) de-oxygenation system has been installed.  The wastewater from this process is being captured and used in the cooling towers as makeup.  This has been very helpful since the Lab has recently operated under drought emergency conditions imposed by the local and state governments.

Other examples of water conservation are built into our Grounds Maintenance subcontracts.   Many were re-solicited during the last year.  The new subcontracts have made the subcontractors responsible for irrigation at a rate of 1 inch of water per week including rain.  The Subcontractor will be back charged for water if it is determined that excessive amount of water is being used.  Water usage is monitored as part of Quality Assurance and the Subcontractors' overall performance rating.

Public access showcase facilities: Jefferson Lab does not operate any facilities that are routinely opened to the general public; therefore, no facilities have been designated as Showcase Facilities.  The Energy Star building program has been examined for applicability, but it appears that at best, only two buildings would possible qualify for consideration. The energy Star building program will be considered as mission priorities permit.  It should be noted that the energy conservation projects would need to be in place before the qualifying procedure was begun. 

Energy Star product utilization.  Jefferson Lab uses energy efficient products where possible.  One example of this is the use of low-mercury fluorescent (“green”) lamps.  During equipment repair and replacement, authorized repair parts are used.  When equipment is beyond repair and must be replaced, an effort is made to utilize ENERGY STAR® replacements where possible.  Computers are being purchased with ENERGY STAR® ratings.  The Procurement Department has established a “Green Acquisition Advocate” who is implementing Executive Order 13101 and also addresses ENERGY STAR® products.
 Sustainable design applied to new builds and building alterations:  The below criteria are used as a basic tool for designing and modifying buildings where possible:

· Reduce heating, cooling and lighting loads through climate-responsive design and conservation practices.  This has been done in the LINAC areas when installing replacement air conditioners or air handlers using economizers.  

· Employ renewable energy sources such as day-lighting, passive solar heating, photovoltaics, and geothermal.  The laboratory has built two storage buildings with day-lighting.  The Lab has little need for low-grade heat and electric power. Geothermal energy is not available in Tidewater, Virginia unless one considers the application of the ground coupling of heat pumps.  This is being planned for the CEBAF Center Addition.

· Specify efficient HVAC and lighting systems that consider part-load conditions and utility interface requirements.  Part-load lighting and air conditioning adaptability is a routine consideration for non-process cooling needs.  The Experimental Equipment Laboratory has a changing occupancy profile.  We have installed additional air handlers and controls to accommodate the needs of the research scientists.

· Optimize building performance and system control strategies such as the use of occupancy sensors and air quality alarms.  Automatic occupancy sensors have been previously discussed.  Air quality is a key feature of the CEBAF Center Control system. 

· Monitor project performance through a policy of commissioning, metering and annual reporting.  Jefferson Lab uses three billing meters and has added several process meters. 

CEBAF Center Addition Phase 1 will be designed using principles from Leadership in Energy and Environmental Design (LEED).  Submission of the project for LEED certification depends on the level of available funding.

Energy Efficiency in leased buildings.  The Jefferson Laboratory leases three buildings, two of which are storage and one, the ARC Building, is managed by FMD.  We insure that the equipment in each building is operated in accordance with the manufacturer’s specifications and also within the intent of the design package.

Petroleum use minimization:  Jefferson Lab does not use fuel oil, LPG or Propane for facilities use.  Green house gas production is minimized by using natural gas for boiler and fixed emergency generator fuel.

Alternative funding methods:  The Bonneville Power Authority (BPA)/GSA Utility Services Agreement has been very helpful in funding several air conditioning projects and lighting retrofit projects during FY02.  We expect these projects to help the Lab meet energy goals when complete.

Off-grid generation.  We have found that self-powered lighting, wind turbines, and cogeneration are not economical choices for this region.  The close proximity of power to the site and the power rate of approximately $0.04 per kWh (including demand) and the fact that the small units have a high initial cost makes the resulting life cycle cost analysis unfavorable.  Locally occurring fuel sources for biomass and geothermal energy are not practical for this area of Virginia.

Attachment 1

Goals of Executive Order 13123 and DOE O 430.2A
	Category
	Goal
	Comments

	Greenhouse Gas Emissions
	30% reduction by 2010
	Base year is 1990. DOE will calculate agencies’ progress toward this goal and report it on agencies’ annual energy scorecards

	Energy Efficiency
	
	

	Standard Buildings
	30% improvement by 2005

35% improvement by 2010
	Base year is 1985

	Industrial and Laboratory Facilities
	20% improvement by 2005

25% improvement by 2010
	Base year is 1990

	 Exempt Facilities
	N/A
	Despite lack of a quantitative goal, agencies should implement strategies to improve energy efficiency at these facilities.

	Renewable Energy
	Purchase electricity from renewable energy sources 

Install 2,000 solar energy systems at Federal facilities by 2000

Install 20,000 solar energy systems at Federal facilities by 2010
	Installation of Federal solar energy systems will help support the Million Solar Roofs initiative

	Petroleum
	Reduce petroleum use
	Switches to alternative energy sources should be life-cycle cost effective

	Source Energy
	Reduce use of source energy
	Accomplish by undertaking projects that are life-cycle cost effective

	Water Conservation
	Reduce water consumption*
	Accomplish via life-cycle cost effective measures, energy-savings performance contracts, or other financing mechanism


	NECPA/EPACT Energy Efficiency
	20% improvement by 2000
	Base year is 1985

	Financing
	Undertake all energy efficiency improvement projects that have a simple payback period of 10 years or less by 2005
	E.O. 13123 expands this goal by mandating that any energy efficiency project that is life-cycle cost effective be undertaken

	Audits
	Conduct audits for energy efficiency on 10% of facilities annually
	E.O. 13123 includes language supporting this goal


	FEMP Water Management
	
	

	Water Efficiency Improvement Goal
	05% of facilities by 2002


15% of facilities by 2004


30% of facilities by 2006


50% of facilities by 2008


80% of facilities by 2010
	FEMP guidance document Water Efficiency Improvement Goal for Federal Agencies


Attachment 2

Energy Performance Agreement

The Department of Energy (DOE) Order 430.2A, “Departmental Energy and Utilities Management,” issued April 15, 2002, requires that DOE energy management processes include performance agreements developed by DOE field elements with their contractors.  This performance agreement for FY 2003 and FY 2004 was developed for the mission at TJNAF using a graded approach.

Jefferson Lab will provide a self-assessment of performance against this agreement in conjunction with the annual Self Assessment of Contract Performance.  The DOE Site Office will prepare an annual assessment report based on review of the Laboratories self-assessment and other inputs to provide an overall evaluation of performance.  The report for each fiscal year will be completed no later than March 15th of the following year.

The assessment will be based on the following objectives, measures, and expectations: 

Objective 1

Energy Management initiatives are managed consistent with a Comprehensive Energy Management Program and Plan (CEMP) that includes the applicable requirements of Department of Energy (DOE) O 430.2A, Departmental Energy and Utilities Management.

Measure 1

A Comprehensive Energy Management Program and Plan (CEMP) has been updated to include applicable requirements of DOE O 430.2A.

	FY 2003 Expectations
	Energy (requirements accomplished)/(requirements scheduled) to be accomplished during the Fiscal Year in accordance with the CEMP.   
	Far exceed expectations

> 0.95

Exceed expectations

> 0.85 

Meets expectations

> 0.75 

Needs improvement

< 0.75



	
	Updated CEMP
	Far exceed expectations: 
       by February 28, 2003.

Exceed expectations:
           by March 15, 2003.

Meets expectations:
           by March 31, 2003.

Needs improvement:
        after March 31, 2003.

	FY 2004 Expectations
	Energy (requirements accomplished)/(requirements scheduled) to be accomplished during the Fiscal Year in accordance with the CEMP.   
	Far exceed expectations

> 0.95

Exceed expectations

> 0.85 

Meets expectations

> 0.75 

Needs improvement

< 0.75




Objective 2
Energy use reductions are on target toward meeting the DOE, energy efficiency leadership goals consistent with DOE O 430.2A.

Measure 2

( (PY – CY) / PY ) x 100 = percent reduction where PY = previous year energy use per gross square foot in the Industrial and Laboratory category and CY = current year energy use per gross square foot in the Industrial and Laboratory category as reported in DOE’s Energy Management System 4.  The rating shall be adjusted for degree-day variation, mission growth and maintenance activities.
	FY 2003 Expectations
	Adjusted Energy use per gross square foot is “x” percent less than the previous year.
	Far exceed expectations

> 2.5

Exceed expectations

> 1.33 

Meets expectations

> 1.0 

Needs improvement

<   1.

	FY 2004 Expectations
	Adjusted Energy use per gross square foot is “x” percent less than the previous year.
	Far exceed expectations

> 3

Exceed expectations

> 2 

Meets expectations

> 1.33 

Needs improvement

< 1.33


Objective 3

Develop and implement water efficiency program and plan.

Measure 3

The number of implemented water efficiency practices.

	FY 2003 Expectations
	“x” water efficiency practices will be implemented or sustained this year.
	Far exceed expectations

x > 3

Exceed expectations

x > 2

Meets expectations

x > 1

Needs improvement

x < 1

	FY 2004 Expectations
	“x” water efficiency practices will be implemented or sustained this year.
	Far exceed expectations

x > 3

Exceed expectations

x > 2

Meets expectations

x > 1

Needs improvement

x < 1


Objective 4

Lab use of alternatives to Energy Management Program funding

Measure 4

Level of Lab funding used for energy conservation projects

	FY 2003 Expectations
	The Lab will spend “x” dollars of non-Energy Management Program funding for energy conservation projects this year.
	Far exceed expectations

x > $500,000

Exceed expectations

x > $400,000

Meets expectations

x > $300,000

Needs improvement

x <  $300,000

	FY 2004 Expectations
	The Lab will spend “x” dollars of non-Energy Management Program funding for energy conservation projects this year.
	Far exceed expectations

x > $500,000

Exceed expectations

x > $400,000

Meets expectations

x > $300,000

Needs improvement

x < $300,000


Objective 5

Application of sustainable design principles to new building

Measure 5

Sustainable design principles, including energy efficiency, are applied to all new building designs

	FY 2003 Expectations
	Sustainable design principles have been applied to “x” percent of new buildings > 10,000 gross square feet as evidenced by the submission to FEMP of Energy Efficiency/Sustainable Design Reports after completing Title II design.
	Far exceed expectations

x > 90

Exceed expectations

x > 80

Meets expectations

x > 70

Needs improvement

x < 70

	FY 2004 Expectations
	Sustainable design principles have been applied to “x” percent of new buildings > 10,000 gross square feet as evidenced by the submission to FEMP of Energy Efficiency/Sustainable Design Reports after completing Title II design.
	Far exceed expectations

x > 90

Exceed expectations

x > 80

Meets expectations

x > 70

Needs improvement

x < 70
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