








May 28, 2003

Mr. Jerry Wm. Faul, Manager

U.S. Department of Energy

Princeton Area Office

P.O. Box 102

Princeton, New Jersey 08542

Subject:
Energy Management Program and Plan
Dear Mr. Faul:

Attached is the recently updated PPPL Energy Management Program and Plan.  Please feel free to contact me if there are any questions.


Sincerely,

J. W. Anderson, Head

ES&H and Infrastructure Support Department

cc:
R. Hawryluk



R. Goldston  (w/o)


C. Kircher


C. Potensky (w/o)


G. Pitonak
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PRINCETON PLASMA PHYSICS LABORATORY

ENERGY MANAGEMENT

PROGRAM AND PLAN

Executive Summary 

The DOE Princeton Plasma Physics Laboratory is a Collaborative National Center for plasma and fusion science. Its primary mission is to develop the scientific understanding and the key innovations that will lead to an attractive fusion energy source.

PPPL is the only single-purpose Laboratory funded by the U.S. Department of Energy for the development of magnetic confinement fusion and for research in the underlying discipline of plasma science.  The Laboratory has a highly skilled work force and extensive capabilities for the experimental and theoretical study of fusion and non-fusion plasmas and for the integrated design, fabrication, and operation of experimental plasma facilities of all types.  Management by Princeton University provides the institutional framework for a broad laboratory-based program of education in plasma physics and related science and technology.

The Maintenance & Operations Division within the ES&H and Infrastructure Support Department is chartered with managing the PPPL Energy Management Program and Plan.  A Facilities Engineer is assigned to manage the various energy supplies and the M&O Division has established goals and objectives directly related to efficient facility operations (including energy efficiency.)  Engineering personnel in the ES&H and Infrastructure Support Department provide additional technical support on an as-needed basis.  The Performance contract with the Department of Energy contains specific incentivized performance measures that correspond directly with the National Energy Conservation Policy Act (NECPA) goals.  During FY02, PPPL achieved an adjectival rating of ‘Outstanding’ from the DOE for this metric and the results for FY03 should lead to a similar rating.   There are no obstacles envisioned that could impede PPPL from meeting its energy conservation goals in the future.

This Plan is only intended to summarize the Energy Management Program to outline the strategic goals and tactics used to achieve those goals.  It is not intended to provide a funding plan for specific projects because budget assumptions within the DOE (and hence within PPPL) change annually.  Accordingly, the Energy Management Program and Plan will be updated annually to contain priority actions scheduled for implementation over the next 2 years.  It has been designed to address the pertinent requirements of DOE Order O430.2 “In-House Energy Management” as well as 42 USC 6361 “Energy Policy and Conservation Act” and 10 CFR 436 “Federal Energy Management and Planning Programs”.  This Plan is complimentary to the PPPL Institutional Plan and the 10-Year Strategic Facilities Plan.
Energy Management

DOE has mandated the each DOE site must have an Energy Management Program and develop an Energy Management Plan to contribute to the maximum extent possible using a life cycle cost-effective approach to the following energy efficiency leadership goals.  This plan is designed to address PPPL’s commitment to meeting the objectives set forth in DOE O 430.2A by the following:

(a)
Reducing greenhouse gas emissions attributed to facility energy use by 30 percent by 2010 compared to such emissions levels in 1990.

(b) Reducing energy consumption per gross square foot by 30 percent by 2005 and 35 percent by 2010 relative to 1985 for those facilities included within the Buildings energy reporting category.

(c)
Reducing energy consumption per gross square foot by 20 percent by 2005 and 25 percent by 2010 relative to levels in 1990 for those facilities included within the industrial and laboratory facilities energy reporting category.

(d)
Reducing water consumption through water efficiency programs and plans to contribute to the Department’s objective of accomplishing 80 percent of identified life cycle cost-effective water conservation actions by 2010 using the best management practices published by the Federal Energy management Program as a guide.

Program Implementation 

The Princeton Plasma Physics Laboratory is located on 88.5 acres within the Princeton Forrestal Campus located along the corridor approximately mid-way between Philadelphia and New York City.   Princeton Forrestal Campus is one of the nation's premier university-associated office/research parks. The Center provides an outstanding work environment with businesses, research institutions, and hotel/conference facilities in reasonable proximity to very desirable residential communities. The 1,750-acre Campus is punctuated by dense woods, brooks and nearby streams; almost 500 acres remain in their natural state in order to protect and enhance the character of the Center.  It is in this setting that the Plasma Physics Laboratory is centered.

The Laboratory utilizes ~ 730,000 square feet of space in Government-owned buildings located on “C” and “D” sites. There are 28 buildings on C-Site and 8 buildings on D-Site. Space distribution and facilities replacement values are displayed in Figures 1 and 2.   The existing contract between the DOE and Princeton University also provides for an ultimate build-out potential of ~900,000 square feet, allowing for the possibility of moderate expansion.

	Figure 1.

Use and Condition of Laboratory Space
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	Figure 2.

Replacement Plant Values

Facilities Type

Replacement Value

Buildings

$221,021,500

Roads and Pavements

4,167300

Utilities

47,463,600

All Other

134,939,800

TOTAL

$407,592,200




The PPPL Energy Management and Conservation Program is robust and includes providing appropriate control, organization, planning, and administration of all PPPL's relevant utility contracts, and providing direct liaison interfaces with all utility companies.

There are multiple utility accounts that principally include variations of electric and natural gas rate schedule accounts, fuel oil, propane gas, potable water, process (i.e. canal) water, and sewage water at the Laboratory.  All utility invoices are technically and financially evaluated before approval for payment.  Verifications of utility billing(s) included utility costs vs. rate schedules, utility usage, profiles, engineering/statistical analysis, and database maintenance.

Energy and Emissions Performance Reporting

PPPL reports the energy consumption and cost of fuels by fuel type and energy category, and water consumption through DOE’s web based Energy Management System (EMS).  Input to the EMS includes the quarterly energy usage by fuel type, cost by fuel type, and gross square footage by energy reporting category.  The gross square footage data is coordinated with the FIMS (Facility Inventory Management System) database.  The energy management program is also integrated with the PPPL’s Integrated Safety Management (ISM) system to minimize waste while protecting the safety and health of employees and subcontract workers.

Electricity Conservation Program

PPPL's FY02 In-House Energy Management Program (IHEM) resulted in a reduction of 35.71% in building energy consumption per SF during FY02 vs. the FY85 Base Year.  This compares with a NECPA goal of a 20% reduction between FY85 and FY00 and the Executive Order 13123 goal of 30% by FY05.  These results demonstrate that PPPL is well on the way to exceeding the DOE goals.  These significant savings were chiefly attributed to prudent management of energy supplies, computerized Building Automation System (BAS) operation, in-place energy retrofit projects and employee energy conservation initiatives.

PPPL's objective is to minimize the use of electricity and to obtain the most competitive price for electric power that meets the consumption and reliability requirements of the experimental program.   Public Service Electric & Gas Company through a GSA Area-Wide Contract currently provides electrical energy for PPPL.  The State of New Jersey has deregulated the electric power market effective August 1, 2003, and PPPL is working closely with DOE and the Defense Energy Support Center to explore avenues for procuring electricity.  Laboratory and DOE-PAO management have been working closely with the Defense Energy Support Center to consider the possibility of including PPPL in a large, regional solicitation for electric service.  Unusual characteristics in PPPL’s power factor and load profile proved to be unattractive to independent service providers.

· Electrical Energy Use

The PSE&G Electric High-Tension Service (HTS) represents the single largest utility cost to the Laboratory.  Depending upon Laboratory experimental activity and the season of year, electrical process costs are typically 65-85% of the total electric utility bill.  With the cessation of the TFTR experimental plan in FY97, a larger fraction of the total PPPL electrical costs were attributed to building energy consumption.  Energy demand and consumption have increased with the operation of the National Spherical Torus Experiment.

· PPPL-Electric Bill Apportionment Program

In an effort to directly preserve the lab's operational funds by emphasizing energy conservation, Utilities Management custom designed and implemented the Laboratory Electric Utility Bill Apportionment Program, which directly charges major users for electrical usage.  Direct charging to responsible Projects provides the accountability for encouraging and pursuing energy conservation initiatives.  From the start, this program has been a success and has reflected monthly savings of 15-20% in the Laboratory's electrical cost.

· Electrical Interrupt (EIS) and Electrical Curtailment (ECS) Service Programs 


This PSE&G contractual High-Tension Service option (used since FY 1986) has saved the Laboratory over $12,000,000 since its inception.  The EIS agreement is reviewed annually in accordance with PSE&G policy/directives.  The directive uses (as a baseline) the previous year's summer months (May, June, July, August) averaged maximum demand (kW), thereby establishing the "official lock-in starting point" from which the Laboratory is permitted to commit its demand (kW) reductions during power interrupts.  It is important to note, however, that at this time all indications are that this program will be eliminated in the new deregulated market.

Water Conservation Program

Potable Water

Potable Water is supplied by the Elizabethtown Water Company, a regulated public utility.  The water supply is a single 12” pipeline that enters C-site at the northwest boundary.  The supply line is fully metered, valved, and utilizes a back-flow preventor to preserve system integrity.  After passing through a metering station, potable water is distributed throughout C and D-Sites in an underground piped network.  FY02 consumption was approximately 17,091,800 gallons  (an average of ~46,000 gallons per day).  PPPL has successfully minimized the use of potable water through an agreement with the State of New Jersey to draw raw water from the Delaware and Raritan canal (see system description below).

Process Water System (Canal Water)

Process water is taken by agreement with the State of New Jersey, Division of Water Resource (NJDWR), from the Delaware and Raritan Canal.  It is filtered, chemically treated, and pumped into a 250,000 gallon elevated storage tank at C-Site.  From the elevated tank, a network of underground piping distributes the canal water to points of use for process cooling and for fire protection.  Process water after use is returned to the Cooling Tower or discharged into the storm drainage system and eventually into Bee Brook.  The NJDWR Permit allows a maximum of 500,000 gallons of water per day to be removed from the Canal.  Annual use reports are filed with the New Jersey Department of Environmental Protection (NJDEP), Bureau of Water Allocation.  FY02 consumption was approximately 43,507,000 gallons (an average of ~119,000 gallons per day).  

A substantial amount of the underground water distribution piping was originally constructed using ‘transite’ materials.  Transite is a composite of asbestos and cement and has demonstrated a tendency to fail when the surrounding earth has been disturbed.  This results in unnecessary consumption of water as well as the expense of the disruption created by the system interruption.  Repeated failures of the system resulted in a loss of significant quantities of canal water as well as increased potable water use (to replace the canal water interruption).  Beginning late in FY98, portions of the underground system have been systematically replaced beginning with the areas that have been experiencing the highest frequency of failure.  This effort has been successful to date, and the final phase of the replacement is scheduled to be complete in FY03.  The effects of improved system reliability are clearly apparent. 

Transportation Service Natural Gas (TSG)

PPPL was given an economic opportunity by the DOE/HQ Utilities Branch to switch from PSE&G Interruptible Service Gas to Transportation Service Gas-Non Firm.  The purchase of the TSG-NF was coordinated via the Department of Defense Energy Supply Center.  A Non-Firm Transportation Service Gas Contract was approved by the DOE-PAO with the DOD-DESC during April 1995.  The viability of this procurement method is reviewed during the summer of every fiscal year.  To date, this strategy has resulted in lower natural gas costs for the Laboratory.

Operations and Maintenance

PPPL implements an extensive maintenance program to ensure the efficient operation of buildings and timely correction of deficiencies.  This effort includes (but is not limited to) the following measures:

· Calibration of environmental controls on a scheduled basis by qualified HVAC technicians

· Frequent monitoring of cooling towers, canal water pumps, and associate operating equipment

· Scheduled replacement of HVAC filters to maximize heat transfer

· Replace HEPA filters in Experimental Areas with ultra low-pressure drop HEPA filters.

· Maintenance of lighting systems with energy efficient lamp and high efficiency ballasts

· Maintenance of steam traps

· On-going monitoring of steam system operating parameters

· Replace old air compressors with new high efficiency units.

· Replace outdated HVAC units with new high efficiency units.

· Extended BAS control to additional HVAC units.

· Change lighting fixtures to high efficiency type.

· Replace Boiler feed water pumps and valves.

Financing Mechanisms

PPPL was successful in securing the funding necessary to replace the three existing 390-ton chillers operating with CFC’s with energy efficient chillers.  Through a constructive dialogue with the Department of Energy (encompassing the Princeton Group, the Office of Fusion Energy Sciences, and the Office of Science), adequate funding was provided to enable the Laboratory to proceed with the replacement of the Central Chilled Water Plant in an orderly manner.  The completion of this project in FY02 has resulted in reduced energy demand and consumption for the operation of the Central Chilled Water Plant.

It is important to note that the utility that services PPPL – Public Service Electric & Gas – has rescinded its Demand Side Management (DSM) Program in light of the new deregulated market in the State of New Jersey.  DSM represented an attractive opportunity for industrial users to reduce costs and minimize energy consumption by partnering with local utilities.  PPPL will continue to scan the regulatory environment to determine if future opportunities arise in the DSM program

Life Cycle Cost Analysis and Facility Reviews

PPPL has implemented a program to increase the energy efficiency of its industrial facilities.  PPPL has a system whereby all new construction projects are evaluated for of energy efficiency and water conservation opportunities by knowledgeable personnel including project engineers, facility managers, and laboratory management.  All projects at PPPL are reviewed to ensure that energy efficient and water-saving products are utilized whenever appropriate.  

As previously noted, PPPL is well on the way to meeting the DOE goals for energy conservation.  Previous efforts have included surveys/audits by subcontractors.  Future efforts will mainly employ the increased utilization of the Building Automation System (BAS) and in the installation of additional energy efficient lighting and building controls.
Minimization of Petroleum-Based Fuel Use in Buildings and Facilities

The four boilers in PPPL's Central Plant have been converted and have dual-fuel capability.   By far, they represent the largest consumers of natural gas and/or fuel oil on site.  Although the boilers operate primarily on natural gas, they can use fuel oil when cost effective and allowed by the supplier.  The PPPL Maintenance & Operations Division continually evaluates the merit of potential energy retrofit projects as the price of fuels change over time.

Training And Education

Training and education of PPPL technical staff on energy management requirements is limited due to the relatively small size of the staff as well as the fact that the technical staff (on average) have lengthy service histories with PPPL.
Environmental Benefits of Energy Management Activities

PPPL has a practice of evaluating the environmental impacts of energy management activities.  Subjects covered have included the policy of not purchasing new equipment using CFCs, removing CFCs from idle equipment, and the safe recycling of fluorescent ballasts.  This integrated approach has helped environmental programs as well as energy conservation programs.

ATTACHMENT 1

REFERENCES

1. 
Public Law 94-163, Energy Policy and Conservation Act, 42 USC 6361 
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Public Law 95-619, National Energy Conservation Policy Act (NECPA), 42 USC 8201
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 Public Law 99-272, Omnibus Budget Reconciliation Act of 1985, 42 USC 8287

4.
 Public Law 100-615, Federal Energy Management Improvement Act of 1988, 42 USC 8251

5. 
Public Law 102-486, Energy Policy Act of 1992, 42 USC 8262

6. 
Executive Order 12845, Requiring Agencies to Purchase Energy Efficient Computer Equipment, of April 21, 1993

7. 
Executive Order 12902, Energy Efficiency and Water Conservation at Federal Facilities,of March 8, 1994

8. 
Title 10, CFR 435, Energy Conservation Voluntary Performance Standards for New Buildings; Mandatory for Federal Buildings

9. 
Title 10, CFR 436, Federal Energy Management and Planning Programs

10.
Title 41, CFR 101-20.107, Energy Conservation, which requires energy efficient operation of Federal buildings.

ATTACHMENT 2.1 
FY03 METRICS

	HEADQUARTERS OVERSIGHT OF THE FIELD

SELF-ASSESSMENT SUMMARY BY BUSINESS MANAGEMENT FUNCTION

	BUSINESS MANAGEMENT FUNCTION
	In-House Energy Management Program and Plan

	PERFORMANCE

OBJECTIVE
	Energy Management initiative are managed consistent with a Comprehensive Energy Management Program and Plan that includes the minimum requirements of DOE 430.2, Departmental Energy and Utilities Management.



	PERFORMANCE

MEASURE
	Energy Management Program and Plan has been updated to include the minimum requirements of DOE 430.2.  (Note:  DOE O 430.2A was incorporated into the PPPL contract in March, 2003.



	PERFORMANCE

EXPECTATION
	Energy requirements accomplished/requirements scheduled to be accomplished during the year in accordance with Laboratory Energy Management Program ( 0.75

Gradient:

Outstanding                 ( 0.95

Excellent                         0.85

Good                                0.75

Marginal                         0.75

Unsatisfactory              ( 0.65



ATTACHMENT 2.2 (Cont’d)
FY03 METRICS

	HEADQUARTERS OVERSIGHT OF THE FIELD

SELF-ASSESSMENT SUMMARY BY BUSINESS MANAGEMENT FUNCTION

	BUSINESS MANAGEMENT FUNCTION
	In-House Energy Management Program and Plan

	PERFORMANCE

OBJECTIVE
	Energy Management initiative are managed consistent with a Comprehensive Energy Management Program and Plan that includes the minimum requirements of DOE 430.2, Departmental Energy and Utilities Management.



	PERFORMANCE

MEASURE
	Energy Management Program and Plan has been updated to include the minimum requirements of DOE 430.2.  (Note:  DOE O 430.2A was incorporated into the PPPL contract in March, 2003.



	PERFORMANCE

EXPECTATION
	The CRD requirements, as appropriate are incorporated into the Laboratory Energy Management Program by July 30, 2003.

Gradient:

Outstanding                         Completed by May 31, 2003.

Excellent                              Completed by June 30, 2003.

Good                                     Completed by July 30, 2003.

Marginal                              Completed by August 31, 2003.

Unsatisfactory                      Completed by September 30, 2003.



ATTACHMENT 2.3 (Cont’d)
FY04 METRICS

	HEADQUARTERS OVERSIGHT OF THE FIELD

SELF-ASSESSMENT SUMMARY BY BUSINESS MANAGEMENT FUNCTION

	BUSINESS MANAGEMENT FUNCTION
	In-House Energy Management Program and Plan

	PERFORMANCE

OBJECTIVE
	Energy Management initiative are managed consistent with a Comprehensive Energy Management Program and Plan that includes the minimum requirements of DOE 430.2, Departmental Energy and Utilities Management.



	PERFORMANCE

MEASURE
	Energy requirements accomplished/requirements scheduled to be accomplished during the Fiscal Year in accordance with the Laboratory Energy Management Program.

	PERFORMANCE

EXPECTATION
	Energy requirements accomplished/requirements scheduled to be accomplished during the Fiscal Year in accordance with the Laboratory Energy Management Program. ( 0.75

Gradient:

Outstanding                    0.95

Excellent                         0.85

Good                                0.75

Marginal                         0.75

Unsatisfactory              ( 0.65
Note 1: This measure for this objective will recur, and energy management plans should be updated, as required, to reflect any significant changes in the planning process.




ATTACHMENT 2.4 (Cont’d)
FY03 METRICS 

	HEADQUARTERS OVERSIGHT OF THE FIELD

SELF-ASSESSMENT SUMMARY BY BUSINESS MANAGEMENT FUNCTION

	BUSINESS MANAGEMENT FUNCTION
	In-House Energy Management Program and Plan

	PERFORMANCE

OBJECTIVE
	Energy use Reductions and Greenhouse Gas reductions show continuous improvement and are on target toward meeting the DOE, energy efficiency leadership goals consistent with DOE O 430.2A.



	PERFORMANCE

MEASURE
	Total Building energy consumption declines consistent with planned site growth and operations.  Reduce Building energy consumption by 30% in 2005 vs. BY85 Baseline.



	PERFORMANCE

EXPECTATION
	A straight-line comparison shall be made to determine actual percent reduction achieved each year.

Gradient:

Outstanding                 ( 100%

Excellent                        ( 90%

Good                               ( 80%

Marginal                        ( 70%

Unsatisfactory                ( 70%
Note 1:  This objective will no longer be considered when the 30 percent reduction from the FY 1985 baseline is achieved.

Note 2:  Normalization factors can be used to evaluate annual changes in energy consumption.


ATTACHMENT 2.5 (Cont’d)
FY04 METRICS

	HEADQUARTERS OVERSIGHT OF THE FIELD

SELF-ASSESSMENT SUMMARY BY BUSINESS MANAGEMENT FUNCTION

	BUSINESS MANAGEMENT FUNCTION
	In-House Energy Management Program and Plan

	PERFORMANCE

OBJECTIVE
	Energy use Reductions and Greenhouse Gas reductions show continuous improvement and are on target toward meeting the DOE, energy efficiency leadership goals consistent with DOE O 430.2A.



	PERFORMANCE

MEASURE
	Total Building energy consumption declines consistent with planned site growth and operations.  Reduce Building energy consumption by 30% in 2005 vs. BY86 Baseline.



	PERFORMANCE

EXPECTATION
	A straight-line comparison shall be made to determine actual percent reduction achieved each year.

Gradient:

Outstanding                 ( 100%

Excellent                        ( 90%

Good                               ( 80%

Marginal                        ( 70%

Unsatisfactory                ( 70%
Note 1:  This objective will no longer be considered when the 30 percent reduction from the FY 1985 baseline is achieved.

Note 2:  Normalization factors can be used to evaluate annual changes in energy consumption.


ATTACHMENT 2.6 (Cont’d)
FY03 METRICS

	HEADQUARTERS OVERSIGHT OF THE FIELD

SELF-ASSESSMENT SUMMARY BY BUSINESS MANAGEMENT FUNCTION

	BUSINESS MANAGEMENT FUNCTION
	In-House Energy Management Program and Plan

	PERFORMANCE

OBJECTIVE
	Purchases of energy efficient technologies include low-standby power devices.



	PERFORMANCE

MEASURE
	FEMP recommended low standby power devices be purchased.

	PERFORMANCE

EXPECTATION
	Acquisition systems have been modified to facilitate the purchase of low standby power devices by September 30, 2003.




ATTACHMENT 2.7 (Cont’d)
FY04 METRICS
	HEADQUARTERS OVERSIGHT OF THE FIELD

SELF-ASSESSMENT SUMMARY BY BUSINESS MANAGEMENT FUNCTION

	BUSINESS MANAGEMENT FUNCTION
	In-House Energy Management Program and Plan

	PERFORMANCE

OBJECTIVE
	Purchases of energy efficient technologies include low-standby power devices.



	PERFORMANCE

MEASURE
	FEMP recommended low standby power devices be purchased.

	PERFORMANCE

EXPECTATION
	Demonstrate by example the purchase of low standby power devices.  A list of device types and specific products within the type having recommended low standby levels can be found at http://oahu.lbl.gov
Gradient:

Outstanding                    5

Excellent                         4

Good                                3

Marginal                         2

Unsatisfactory              ( 2



	RESULTS IN MEETING PERFORMANCE EXPECTATIONS


Facilities Type	        Replacement Value 	


Buildings		$221,021,500


Roads and Pavements	      4,167,300


Utilities			    47,463,600


All other		  134,939,800


TOTAL	            		$407,592,200	
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