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I.
INTRODUCTION

The U.S. Department of Energy (DOE) has specified energy reduction goals for its major facilities for FY 2005 and FY 2010.  The DOE has directed DOE-owned and contractor-operated sites to develop ten-year plans outlining how these energy reduction goals will be accomplished.  This document is the Ten-Year Energy Management Plan for Brookhaven National Laboratory covering the period FY 2003 to FY 2013.  

Brookhaven National Laboratory (BNL) is a multi-disciplinary laboratory that carries out basic and applied research in the physical, biomedical and environmental sciences and in selected energy technologies.  The Laboratory is managed by Brookhaven Science Associates, under contract to the U.S. Department of Energy.

Several hundred of Brookhaven’s 5,000 acres are developed with over 400 buildings and major research facilities.  More than 3,000 people work at Brookhaven, and several thousand guests, collaborators and students visit each year to use the research facilities.  Major research facilities include:


Alternating Gradient Synchrotron (AGS);


Relativistic Heavy Ion Collider (RHIC);


National Synchrotron Light Source (NSLS);


Tandem Van de Graaff Accelerator;


Accelerator Test Facility (ATF); and


Scanning Transmission Electron Microscope (STEM).

In the conduct of its research, Brookhaven spent $14.9 million for 279 GWh of electricity and over $2.9 million for fuel in FY 2002.  To help manage these large expenditures BNL’s Energy Management Plan is directed to five major areas, which are described in greater detail in the following sections.  They are as follows:


•
Meet DOE mandated goals.


•
Meet operating contract goals.


•
Procure energy at the lowest cost for the required reliability.


•
Improve efficiency of energy consuming systems in the most cost-effective manner.


•
Provide comprehensive metering and billing of energy data to all BNL energy users.

The format and content of this report is largely based on previous DOE ten-year plan requirements.  However, it also includes items to help identify specific goals, objectives and schedules.  Due to the limitation of time and resources this plan does not address all of the costs associated with each of the major initiatives identified in this document.    Further, some of the details for specific goals have yet to be developed by DOE and BNL.  These will be included in future 10-year plan revisions.

As indicated above, cost estimates as well as funding sources to implement many of the energy related initiatives identified in this document have yet to be completed and/or identified. The use of programmatic or operational funds is nearly impossible, at present, due to significant prioritized ES & H demands and mission related needs of each of the research departments.  While DOE encourages the use of Energy Savings Performance Contracts (ESPC’s) to provide third-party funding, construction, and in some cases operation and maintenance, there are significant concerns with this approach, which are identified in Section IV, E.  We are continuing to work with several of the approved DOE ESPC contractors to investigate the potential of this approach at BNL. The reinstatement of the In-House Energy Management (IHEM) retrofit program, or something similar, is an important method of funding to implement energy-related projects and programs.

This Energy Management Plan mainly focuses on energy efficiency and conservation.  However, by far the most significant energy issue facing BNL is the availability of reliable, low-cost electricity.  For over 20 years BNL has been quite fortunate to have the New York Power Authority (NYPA) supply power at rates far below the average cost in the region.  In fact, BNL’s electricity rates were about half of that of the local utility, and lower than virtually any facility in the region.  BNL’s electricity rates were lower in FY03 than any year in the last 20.  Unfortunately, our NYPA contract will expire in 2005.  After that time we recently learned that the New York Power Authority may no longer serve customers in our area.  Any of the alternatives will result in significantly higher electricity rates, on the order of 50% or more.  While this may make some energy conservation projects more attractive, it will be devastating to the mission of the Laboratory, resulting in millions of dollars in increased energy costs.  By necessity, electricity rates will be the primary focus of BNL’s energy management efforts for the foreseeable future. 

II.
ENERGY MANAGEMENT AT BROOKHAVEN

A.
Organization

BNL’s Energy Management Group was established in 1979 and is located within the Plant Engineering Division.  The Energy Management Group is responsible for the development, implementation and coordination of the Energy Management Plan, and for leading BNL’s effort to meet DOE’s energy reduction goals.

Other groups and committees that contribute to achieving these goals at BNL include:


•
Demand Limiting Committee


Plans, schedules and coordinates experimental activities to achieve maximum utilization of electrical energy within the electrical rate structure.


•
Facilities Planning Group


Determines future facilities requirements and, with input from the Energy Management Group, incorporates energy conservation features in site plans.


•
Engineering Design and Construction Group



Performs detail design or review of design by contracted A/E firms that incorporate energy conservation features per DOE directives.  Ensures that energy conservation features are properly installed during construction.


•
Project Coordination Group



Has overall responsibility for design and implementation of line item projects which may include energy saving features.


•
Operation and Maintenance



Ensures that energy conservation features are functioning and properly maintained.
B.
Goals

All of the goals identified in this document are intended to help reach one overall objective - to reduce energy use and costs to the lowest cost-effective levels while meeting the mission of BNL.  The major goals are indicated in this section.  Specific goals for each of the elements designed to achieve the major goals are included in Section III.

DOE Mandated Goals 

DOE’s In-House Energy Management Order 430.2A, Executive Order 12902 and Executive Order 13123, Greening the Government Through Efficient Energy Management, set energy reduction goals for all DOE sites.  The primary goal is to demonstrate continuous life cycle cost effective improvement on an annual basis toward:

· Reducing building energy use per square foot.  As a minimum reduce use, as compared to FY 1985 levels, by 30 percent in FY 2005, and by 35 percent by 2010;

· Increasing energy efficiency in industrial facilities.  As a minimum achieve at least a 20 percent increase in energy efficiency in FY 2005 and 25 percent by 2010 in comparison to FY 1990; and

· Reducing greenhouse gas emissions attributed to facility energy use by 30 percent by 2010 compared to such emission levels in 1990.

Several other goals are also included in the above Orders.  They are summarized in Table 1-1.

In April 2002, the Secretary of Energy issued Order 430.2A, which maintained these goals.

Industrial facilities are defined in Executive Order 12902, Energy Efficiency and Water Conservation at Federal Facilities, as those facilities where the majority of energy use is not for typical energy use functions such as heating, cooling, and lighting 

In addition, certain facilities may be classified as exempt from these requirements where the mission of the facility precludes efficiency improvements in certain operations.  Most of the major facilities at BNL, listed in Section I above, are currently considered exempt facilities due to the overwhelming proportion of process dedicated energy use.

Performance to Date:
28% Reduction for FY02
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Regarding DOE Mandated Goals

One of the major energy issues facing BNL is the requirement to increase energy efficiency, in particular, the federally mandated goal of a 30% reduction in energy use per square foot by 2005 and a 35% reduction by 2010.  The reduction is measured against a 1985 baseline. While BNL has historically done very well reducing unnecessary energy use, these latest goals are not currently economically practical at BNL. DOE is currently directing sites to utilize alternative sources of funding to achieve these goals.  However, even if BNL makes use of alternative financing these goals will still not make economic sense, and will be difficult to justify.  In fact, the problems will be exacerbated by the additional costs associated with alternative financing.

It is important to remember that all of the goals have the caveat that they must be life cycle cost effective. At present, BNL is paying less for electricity than in 1985. Our electric costs are approximately half the current market price at $.053/kWh.  While this is excellent for the laboratory, it makes energy projects difficult to economically justify. This will change radically in 2005 when the current NYPA contract expires. The nuclear plants that NYPA owned and we receive power from have been sold. We anticipate that our electric costs will increase and be more inline with current market conditions. This will make more projects economically viable. We will continue to reduce energy usage and be prepared with future projects as the economics change in 2005. More importantly, we will be striving to find ways to keep electric costs at a minimum when the current NYPA contract expires in 2005.

It is important to note that the Federal goals are intended on an Agency wide basis, not by individual sites.  Some sites can justify more aggressive reductions than others.  However, the current practice is to require the same reduction goals at each site. 

Operating Contract Performance Goals

In accordance with Order 430.2, Brookhaven Science Associates previously negotiated performance criteria and measures with the DOE.  For FY02 there were no specific contractual goals regarding energy use included with the contract.  However, Brookhaven National Laboratory maintains several internal performance measures, including energy use. The energy-related goal is to realize a decline in energy prices/use; the measure is a negotiated percent reduction in building and facility energy consumption per square foot.  Success is measured by comparing the change in the current year's consumption relative to last year's, with the following ratings:



increase 
> 5%

unsatisfactory;



increase 
0 - 5%

marginal;



decrease
0 - 2%

good;



decrease
2 - 4%

excellent; and



decrease
> 4 %

outstanding.

Performance to Date: 
BNL's rating was “outstanding” for FY02.

BNL Goals - Metering/Billing

Performance of energy related initiatives couldn’t be assessed without appropriate metering.  Metering is necessary to check performance of these initiatives and to identify trends and problem areas.  More importantly, meters are used to charge users for actual energy use.  BNL’s experience indicates this to be one of the most effective methods to reduce energy use.  The users do not want to pay for more energy than they need to meet their mission.

BNL has an extensive metering/billing system in place, with over 240 electric meters, 69 steam/condensate meters and 15 chilled water meters. However, significant work remains including metering non-metered buildings/facilities, improved accuracy and reliability of meters, and minimization/elimination of manual meter readings.  In addition, several billing enhancements are planned.

BNL’s metering goals are as follows:

Electric

•
Automated remote metering of all remaining meters by FY05.

Progress to Date: 

90% of meters read remotely.    98% of billed energy
Steam

•
Automated remote metering of all steam/condensate facilities by FY05.

Progress to Date: 

20% of meters read remotely
Chilled Water

•
Installation of chilled water meters on all CCWF facilities by FY04.

Progress to Date: 
96% of CCWF facilities have remotely read meters.  99.5% of energy is remotely read.

Compressed Air

•
Repair/Re-activation of all compressed air meters by FY04.

Progress to Date: 

0% of meters operating
BNL Goals - Energy Management Control System

An Energy Management Control System (EMCS) is installed throughout the BNL site.  The EMCS automatically controls Heating, Ventilation and Air Conditioning (HVAC) systems.  It provides for cost-effective implementation of energy saving and demand reducing control schemes.

BNL’s EMCS goals are as follows:


•
Optimize buildings with the EMCS to ensure maximum savings are achieved - completion by FY03.


Progress to Date: 
5 buildings completed  (33% of floor space)








7 additional buildings in progress

The goals indicated above as well as other BNL/DOE goals are included in greater detail in the following sections, including basic strategies and resource identification.  

III.
ENERGY MANAGEMENT PLAN STRATEGY

In order to meet DOE and BNL energy management goals, BNL employs a multi-faceted strategy.  A major focus of the strategy is to negotiate the lowest-cost contracts with energy suppliers, while providing the most flexibility to BNL's programmatic activities.  At the same time, BNL seeks to provide accurate information to the Departments in order to encourage them to use energy wisely.  This section describes some recent and planned activities in these areas.

A.
Electricity Purchasing

BNL lies within the service territory of the Long Island Power Authority (LIPA), but purchases all of its power from NYPA.  The current NYPA contract provides significant cost savings and flexibility to adjust for changes in programmatic funding and schedules.  A summary of the highlights are listed below:

· Provides up to 77 MW (BNL demand is projected to be < 77 MW for several years)

· 10% rate reduction for three years (through 12/31/01)

· Extends Contract until 06/2005

· Limits rate increases after 12/31/01 to < 3%/year

· Allows BNL to adjust Allocation monthly to meet operating needs


-
Allows adjustments to allocation by 10 MW/year, up or down

· Ensures delivery of power even during scheduled outages of transmission cables that serve Long Island

· 20 MW/yr Ramp-Down if delivery charges increase beyond prescribed amount

· All told, estimated savings range between $1.5 million and $3 million/year compared to previous Contract

· 41.91 MW minimum:  Does not apply if 20 MW/yr option is exercised.

The above changes represent combined potential savings of over $16 million over the life of the Contract, when compared to the previous Contract.

BNL chose to extend the NYPA Contract until 2005 for several reasons.  They are:

· The LIPA won’t begin full retail competition until 2003, at the earliest.

· LIPA’s stranded costs may apply to BNL if the NYPA Contract is terminated.

· LIPA requires at least 98% of the alternate supplier’s power to be generated locally.

· Most estimates indicate the energy portion of a customer’s bill will be less then 25% of the total.  The remaining will be delivery, distribution and “stranded” costs.

The advantage of NYPA power can be seen in the chart below.  Not only has BNL’s electricity rate been flat to declining in actual value, compared to the consumer price index, the rates have dropped significantly.

[image: image2.wmf]CPI vs. BNL Electric Rate

0

20

40

60

80

100

120

$/MWh

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

CPI

NYPA. $/MWh

LIPA $/MWh

CPI Factor

Renegotiated 

Contract



* CPI: Consumer Price Index

Recent Developments
Retail Competition:

New York State started retail competition of electric power in November of 1999 when the Independent System Operator (ISO) began operations.  The way electricity is purchased, sold, and delivered has changed dramatically.  In BNL’s case the delivery issues will have the most immediate and dramatic impact.

The new electricity market in New York State continues to be confusing at best.  However, one thing that is certain is dramatic price volatility.   There have been significant unexplained price swings, accusations of “gaming”, tremendous uncertainty, and overall lack of confidence in the system.  Several changes have been implemented, and more are underway, but the region is still extremely vulnerable during summer operation with the anticipated power shortages and limitations.  The recent events in California and other areas have demonstrated what can happen if all of the issues are not properly addressed.  

Since electricity is treated as a commodity, nearly all of the pricing is now market-based.  The way in which delivery charges are determined has changed dramatically.  Since BNL’s NYPA power comes from a power plant in upstate New York, and BNL lies in a “congested” area, in terms of electricity delivery, we have a significant risk of increased delivery charges.  At this time there is no way to fully gauge the impact to BNL, but it could result in millions of dollar per year in increased costs.  Fortunately, the delivery pricing is predictable through the end of the current contract.  This is due to the “grandfathered” transmission rights associated with the old “wheeling” contracts. The wheeling contracts were converted to Transmission Congestion Contracts (TCC’s).  TCC’s provide the ability to send power over the transmission system, and have a value that varies with the market conditions.  The TCC’s have the potential to provide a significant value in the electricity market, and have already saved BNL millions of dollars since 1999. 

The Long Island Power Authority (LIPA) took over the former Long Island Lighting Company’s (LILCO’s) Transmission and Distribution system in May of 1998.  LIPA purchased the T & D system from LILCO, as well as all of their stranded costs from a nuclear plant. LIPA will have to recover all of the financing costs from the takeover through the rates, no matter who supplies the energy.  LIPA also committed to purchase the vast majority of their needs from the former LILCO power plants.  What it all means is that the prospect for reduced power costs through competition on Long Island is minimal, at best.  Moreover, LIPA is not subject to FERC or the New York State Public Service Commission approval requirements. 

BNL Electricity Purchases

The current NYPA contract expires on 06/30/2005.  BNL will use the recently negotiated flexibility to optimize our purchases, and take advantage of any competitive opportunities, should they arise.

There are a number of major energy issues facing the laboratory over the next five years.  By far, the most significant is the availability of low-cost, reliable electric power.  For over 20 years BNL has received low-cost power from the New York Power Authority (NYPA).  In June of 2005 the existing contract ends.  We recently learned from NYPA that they likely will no longer serve customers in our area.  BNL is evaluating several options for future power needs, including on-site generation.  This issue is of great concern since BNL’s electric costs are projected to be over $20 million annually by 2005, using NYPA rates.  Beyond 2005 our electricity costs could increase by over $10 million/year.  

BNL’s NYPA contract provides all of the electricity from a nuclear plant in upstate New York.  This nuclear power has been remarkably stable in price, and in fact has gone down.  We now pay a lower rate for electricity in actual dollars than we did twenty years ago.  Unfortunately, the New York Power Authority sold the plant to a third party, Entergy, a few years ago.  What this means to BNL is we will no longer have the ability to purchase NYPA power supplied by this plant.  More importantly, NYPA recently informed BNL that they will likely no longer serve customers in our region.  So not only will we lose the stable, low-cost nuclear power supply, the wheeling contracts, and subsequent TCC’s, are likely tied directly NYPA.  Once the NYPA contract ends we may no longer have the ability to get power from off of Long Island under this arrangement.  All future electricity purchases will likely not have the benefits of a TCC arrangement.  Further, in order to avoid the limitations of the transmission system, the power will have to be generated locally.  Since the local generation is all fossil based, the cost of electricity will be significantly greater than existing rates.  Based on current fuel prices, it is conceivable BNL’s electricity rates will increase by more than 50%, or $10 million annually.

There are a number of areas BNL is pursuing at this time. We will continue discussions with NYPA and LIPA, attempting to negotiate the most favorable arrangements. We are also continually exploring other options, including the following:

· Discussions with other potential suppliers for either off-island sources or on-site generation.

· Discussions with neighboring communities for potential partnering solutions.  Examples include a common energy plant that provides thermal and electric power.

· Discussions with LIPA and NYPA on alternative financing of BNL's electric infrastructure.

· Initiation of a study to evaluate all of the options available to BNL, including a third party on-site generator, co-generation, a total energy facility, on-island bi-lateral purchase contracts, and others as appropriate.

· Working with a gas pipeline company looking to install a new high pressure interstate gas transmission line from Connecticut to Long Island.  The proposed  pipeline route includes a portion of BNL’s property.  This could give BNL access to large quantities of interstate natural gas as a potential fuel source for an electric generating plant. 

BNL will continuously monitor the changing environment of Long Island's electric industry, seeking to identify potential problems early and take advantage of opportunities as soon as they present themselves.  To this end BNL's Plant Engineering Division regularly provides updates to DOE on developments in the energy industry.  Further, BNL has sought the advice and expertise of various experts in the energy field to aid in the process.

Electric Demand Curtailment Programs

BNL continues to work with the electric utilities to reduce electric demand during critical periods of high electric demand and system constraints.  During FY02 BNL participated in electric demand reduction programs with both LIPA and NYPA, reducing the demand by as much as 30 MW, and reducing energy costs by over $1.3 million.   This is an important initiative we plan to continue in FY03 and beyond.

BNL’s plan is as follows:

· Work closely with NYPA/LIPA to begin study of siting a cogeneration plant at BNL.

· Investigate issues and options regarding possible extension of the NYPA contract.

· Discussions with local electricity suppliers.

· Investigate other purchasing options.

· Continue participation of various demand reduction programs with both LIPA and NYPA.

B.
Fuel Purchasing

Because Brookhaven National Laboratory is located in the Northeast portion of the country, it experiences higher than average energy costs.  In order to minimize the costs of energy, the Laboratory’s Plant Engineering organization has aggressively managed the procurement of energy resources.  The operation of the Central Steam Plant provides steam necessary for heating laboratory buildings and process needs, as well as the production of some of the chilled water.  With the careful timing of oil purchases, along with select use of natural gas, BNL has been able to achieve annual savings of $600,000 or above.  The maximization of fuel oil on hand at the end of FY 2002 enabled Brookhaven to have an adequate amount of fuel oil on hand for the start of the 2002-2003 winter months.  This allows the Laboratory to postpone significant new procurements of fuel until the end of the winter season thereby minimizing the amount of fuel that must be purchased during the highest priced part of the year.

C.
Natural Gas Purchase Contract(s)

BNL negotiated an attractive gas purchase contract with LILCO (now Keyspan Energy) and began receiving deliveries of natural gas in July of 1997.  This gas contract provided gas at $3.12/mmBtu, which was significantly below the average current price of no. 6 oil ($4.27/mmBtu) at that time.  BNL was required to purchase 1,800,000 dekatherms of gas.  This obligation was completed in April of 2001.  The total savings to BNL from this contract was $1.7 million.

BNL’s anticipated use of natural gas under this contract was approximately 600,000 dekatherms/year.  This would have annually displaced nearly 4 million gallons of fuel oil consumption, helping meet DOE’s directive to minimize use of petroleum-based fuels and green house emissions.  In reality, BNL has used natural gas for over 95% of the Central Steam Facility’s requirements during the contract period.  This has enabled BNL to meet some of the latest DOE goals for both minimization of petroleum fuels and reduction of greenhouse gases.

As part of the gas purchase contract, Keyspan Energy installed over 10,000 feet of gas pipe, and related pressure reducing facilities, for BNL's exclusive use.  Keyspan Energy owns, operates and maintains this line.  Now that the required volume of gas has been consumed BNL is free to purchase the gas from any supplier, or burn oil, whichever is the least expensive.  Since there are no interstate gas lines in the area, Keyspan Energy is the only supplier that can deliver natural gas to the site, and BNL will be required to pay a 'transportation' charge to Keyspan Energy.

In FY02 BNL negotiated a favorable gas transportation rate with Keyspan.   This process literally took years to finally come to terms, and it only occurred after BNL demonstrated the ability and a willingness to burn oil instead of natural gas.  With the transportation agreement in hand, we then tried a pilot project using an Internet based bidding service for some of our natural gas needs.  The company posted our energy needs on their website and pre-approved energy suppliers submitted bids.  We selected a gas supplier that provided the lowest basis price, and contracted for four months of natural gas.  Our experience with the service was quite favorable. This appears to be an efficient means to compete BNL’s natural gas needs versus the traditional RFP methodology.  We wanted to continue using this method, but were subsequently directed to only procure natural gas through the Defense Energy Support Center (DESC).

In the fall of last year we entered into a gas purchase contract with a gas supplier, through the DESC.  It is a three-year contract that gives BNL the option to burn natural gas, from that supplier, or oil, whichever BNL chooses.  The gas price is tied to a reference price and floats monthly.  BNL does have the option to “lock-in” a price if we desire.  However, any gas we purchase must come from that supplier.  Given the current gas market, it is unlikely we will consume significant quantities of natural gas in the near future.

BNL’s natural gas purchase plan is as follows:

· Make use of our 2.2 million gallon oil storage capability and utilize the lowest cost fuel during a given time period. Use fuel switching capability at the Central Steam Facility to minimize fuel costs.

· Continue to monitor fuel prices and “lock-in” the best rates, as appropriate.

D.
BNL Fuel Strategy

Our plan is to utilize the least cost fuel, while still meeting all applicable emission requirements.  The purchase strategy will be based on our ability to store nearly 2.2 million gallons of fuel.  Since we are able to buy in large quantities, and we can time our purchases to a large degree, we will take full advantage of favorable pricing.

E.
Central Plant Operations

Central Steam Facility

BNL’s Central Steam Facility (CSF) provides 125 PSIG saturated steam for heating, cooling, humidification and process applications to over 80 buildings on site.  These 80 buildings have a combined floor space of approximately 2.5 million square feet, representing over 64% of the total laboratory space.   

The CSF has four boilers with a total of 475,000 lbs/hour of capacity.  All of the boilers can burn no. 6 or no. 2 fuel oil and three can also burn natural gas.  Natural gas capability was introduced in the fall of 1997.

The CSF consumes approximately $4 million in energy annually.  BNL has implemented several projects to reduce energy and costs at the CSF including: conversion to natural gas, boiler economizers, piping and man-hole insulation, variable speed drives, a steam trap maintenance program, new control systems and fuel oil tank insulation.  

However, significant opportunities to reduce cost exist, including revisiting steam station and man-hole insulation, replacement of deteriorated steam mains, reduced operating temperatures and pressures, improved HVAC system operations and reduction of pass-through process applications.  A plan to address these and other CSF issues will be developed in the near future.

BNL’s CSF plan is as follows:

· Evaluate steam system losses.  (funding received FY02)

· Perform study to determine status of system and areas for improvement.  

· Provide corrections where possible and develop a plan for additional system improvements.   

Central Chilled Water Facility

BNL’s Central Chilled Water Facility (CCWF) is a 4,900 ton plant that provides chilled water for process and comfort applications to 11 major facilities on site.  These 11 buildings have a combined floor space of over 1,175,000 sq. ft., representing over 40% of BNL’s building/facility (non-process) space.

The CCWF also has Chilled Water Storage (CWS) capacity of nearly 20,000 ton-hours.  This capacity enables the CCWF to reduce electric demand during peak periods approximately 2 MW.

The CCWF provides about 10 million ton-hours of cooling each year.  The annual energy cost to operate this facility is nearly $800,000.  Several opportunities exist to increase the efficiency of the CCWF and reduce energy requirements.  Further, the CWS capability has the potential to save $400,000 to $500,000 per year in electricity charges due to its ability to shift electric demand.

The major issue facing the CCWF is chilled water capacity.  Over the years several new loads have been added to the system, reducing the reserve capacity to less than 6% on peak days.  BNL has been trying to get a funded project to expand the CCWF for several years.  To-date we have not been successful, and are currently looking at other options, including satellite chiller plants in buildings connected to the CCWF, and third party funded projects to increase the capacity of the CCWF.

CCWF Strategy
BNL will focus on several key areas that include:

· Maximize use of CWS to keep electricity costs at a minimum.

· Maximize use of steam absorber to further reduce electricity costs.

· Minimize chiller energy requirements by reducing condensing temperatures through the use of lower set-points and night-time operation with CWS.

· Reduce excessive pumping by increasing chilled water ∆T to maximum extent possible.

· Minimize compressed air usage with a building inspection/repair program.

· Minimize compressed air energy requirements by lowering dry air requirements.

· Continue to monitor chiller performance, using performance measures, and making changes as warranted.

· Pursue third-party options for increasing the CCWF capacity.

All of the items indicated above are already in progress with the exception of compressed air.  The compressed air plan is as follows:

· Installation of heat of compression regenerative air dryers to replace existing inefficient dryer system.  This is a FEMP funded project.  Completion is expected by 12/03.

· Develop and implement building compressed air inspection/repair program by 10/03.

F.
Energy Management Control System

The Energy Management Control System (EMCS) is used to control heating, ventilation and air conditioning systems in over 90 buildings on site.  The total investment in the EMCS to date is over $5 million.  The system has the potential to generate over $1 million/year in energy savings alone, in addition to maintenance savings.

However, due to reductions in operating budgets and other constraints, the EMCS, and the systems it controls, have deteriorated and are no longer operating at the optimum capability.  Further, some of the control points and setback schedules have been intentionally disabled, for a variety of reasons.  This results in increased energy consumption and cost, increased customer complaints, and decreased equipment life.

BNL's goal is to bring the EMCS back into proper operation, as well as make further enhancements, with the ultimate objective of providing a more comfortable environment with reduced operating and maintenance costs.  As funding becomes available, BNL proposes to:

· Prioritize buildings and systems to be evaluated.

· Identify and implement new systems for EMCS control.

· Develop a monitoring/maintenance program to regularly evaluate EMCS performance to protect against future deterioration.

· Re-commission buildings with the EMCS to ensure maximum savings are achieved.

· Increase user accessibility by allowing information exchange over site Ethernet system - requires major system modifications. Modifications started and will be continued as funds become available.

Cost to Implement


Detailed cost estimates will be calculated once a specific scope has been defined.  A rough estimate is as follows:



4,000 points @ $350/point
=    $1,400,000  (fully loaded)



This project would be completed in phases to make funding more manageable.

G.
Metering

Steam

More than 60 buildings, representing two-thirds of BNL's total space, utilize steam from the Central Steam Facility.  Condensate meters are installed in most of these buildings, and some of them are connected to BNL's Energy Management Control System.  In addition, there are several steam meters around the site which need repair or calibration.  These meters are used to track energy use in each building, and will be used to bill Department's for their steam use in the future.  There are a number of steam and fuel meters at the Central Steam Facility, which also require calibration.  BNL's goals are:


•
Installation of steam or condensate meters on all “chargeable” facilities by FY04.


•
Repair/calibration of all inoperative meters by FY04.


• Maintain regular metering calibrations.


•
Automated remote metering of all “chargeable” meters by FY04.


•
Automated remote metering of all remaining meters by FY06.


•
Installation of both steam and condensate meters on key facilities by FY04.

Electric

Utility power enters BNL's site at one of two substations.  There the voltage is transformed from 69 kV to 13.8 kV.  Distribution to the various buildings is through an underground 13.8 kV system, and a 2.4 kV underground system with some overhead lines.  Additional transformers are located throughout the site as needed.  Metering is typically accomplished at each transformer point as well as all 13.8 kV feeders.

Presently there are 235 watt-hour meters connected to the recorder system. Data is collected from these meters on a daily basis by automated data collection system. There are also 36 manually read meters. Readings are then input into a database and used to distribute site-wide electrical costs to the Departments.  The data are further used by electrical engineers to track power usage to aid in load forecasting, energy analysis and equipment sizing.

Within the substations, all of the 44 13.8 kV feeders are fully metered for kWh intervals. These meters are connected to automated data recorders that record power in 15-minute intervals providing demand information. Most of the major intersections of the site power distribution system are similarly metered and most have recorders installed.  At the final user level in many cases, kWh/demand meters are in place.  Based on the percentage of monthly usage, over 98% of all power is metered by at least a kWh device.

An ongoing program of meter, recorder and phone line updating will minimize labor requirements and provide near real-time power data.  A multi-phase ongoing program is providing automated data recorders at all essential metering points.  All main feeder and major electric loads are currently recorded. The automation of the remainder of those meters required for billing purposes is in progress.  These meters are considered “chargeable” since BNL can allocate electrical energy costs to the users of the facilities.  At this time, 55 of 63 building meters are automated.  There are a total of 119 meters (32 in the sub-stations and 84 throughout the site) used for billing.  The remaining 103 metered points in the system are not required for billing but in many cases are essential to departmental load forecasting or inter-departmental monthly billing.

In order to have automated metering, a phone line must be connected to a data recorder and the data recorder must be connected to a kWh pulse generating type meter.  The table below shows a breakdown of requirements to provide automatic site metering for billing:


Metering Need
Meter Count

Billing meters needing phone lines
2


Billing meters needing pulse output
6


Billing meters needing recorders
12

Additional phone connections will be required for the non-billing meters.  In some cases a conduit is required to feed the phone lines to the recorders.  Through discussions with the telecommunication group, a special rate has been set up for the recorders less than half the cost of a basic phone connection.  Currently 100 phone lines are used for data retrieval @ $16 per month saving over $10,000 annually.

Original metering on site did not incorporate output pulses.  All new metering is required by specification to have pulse output contacts.  Six billing meters require replacement at this time to permit kWh pulses to recorders.  Meters have been purchased for all billing points; installation is underway.  In addition, older recorders are being replaced with more reliable and versatile recorders. In many cases one recorder can collect data from as many as four meters.  Up to four of these can be paralleled together on one phone line.  The required recorders for the metered points have been purchased and are awaiting installation.

All new transformer sub-stations installed in the past few years have incorporated pulse-type meters usually with recorders.  For those applications where the sub-stations support non-billing points, a phone line is all that is required to automate meter readings.  Upgrading non-billing metering will be initiated when most of the billing meters near completion.

A web-based power monitoring system is being tested at this time.  The main transformers are connected to the system, permitting real time visualization of site electrical power usage.  This system permits site users to see real-time power consumption as well as graphs of power use at the highest points of power distribution.

Presently the next phase of metering work should be completed during FY2003.  Additional recorder installation and phone line connections will be completed at that time.  

BNL’s electric metering goals are as follows:


•
Installation of electric meters on all “chargeable” facilities by FY03.


•
Automated remote metering of all “chargeable” electric meters by FY03.


•
Replacement of non-pulsing meters with pulsing units by FY03.


•
Automated remote metering of all remaining meters by FY04.


Cost to Implement


Detailed cost estimates will be calculated once a specific scope has been defined.  A rough estimate is as follows:



30 meters @ $4,000/meter
=    $120,000  (fully loaded)

Chilled Water

BNL has a 4,900 ton central Chilled Water Facility (CCWF) that provides chilled water to 11 major buildings for comfort and process applications.  Each of the facilities are billed for their actual consumption of chilled water, with the exception of the smallest facility, Building 560 where consumption is estimated.  There are currently 15 flow meters installed at the buildings and 6 meters at the CCWF.

Over $800,000 in energy costs are billed to the building occupants annually.  All of the meters are read remotely via the EMCS.  However, one building, 560, currently does not have a flow meter installed.

Chilled water meters consist of flow meters, temperature sensors and computers to make necessary calculations.  All of the devices require regular maintenance and calibrations to ensure accuracy.  BNL implemented a regular maintenance/calibration program for all chilled water meters in FY01.

BNL’s chilled water metering goals are as follows:


•
Installation of chilled water meters on bldg. 560 by the end of FY03.


•
Continue regular metering calibrations (started in FY99).


•
Replacement of older technology meters by FY04.


Cost to Implement



1 meter @ $5,000  (fully loaded)




16 Meter Calibrations/yr @ $150/meter      =      $2,400/yr

Compressed Air

Compressed air is also supplied by the CCWF to the same facilities that receive chilled water.  All of these facilities have compressed air meters but none are operational.  None of the users are currently billed for compressed air, primarily due to the lack of operating meters.


•
Repair/Re-activation of all compressed air meters by FY05.

Cost to Implement


Detailed cost estimates will be calculated once a specific scope has been defined.  A rough estimate is as follows:



9 meters @ $10,000/meter  =  $90,000  (fully loaded)

Billing System(s)

BNL Departments are currently billed for their electric and chilled water consumption.  Chilled water use is billed as the equivalent electric consumption on the electric bill.  Historical billing data as well as meter readings are maintained in a database.

We recently made Departmental electric bills, including historical data, available from any Web Browser.  The intention is to reduce/eliminate the distributed paper copies, and to decrease the time it takes to make the billing data available.

We expect billing to become more streamlined as additional meters become automated for remote readings.  

H.
Schedule

A summary of the schedule for all major energy management tasks will be included in a future revision of the plan. 

IV.
ENERGY MANAGEMENT PLAN - ADDITIONAL ELEMENTS

This section discusses additional ways BNL plans to meet its energy management objectives.  It includes directives from DOE Order 430.2A, In-House Energy Management and from Executive Orders 12902 and 13123, Greening the Government Through Efficient Energy Management.  These additional elements constitute goals themselves; each contributes to meeting the energy reduction goals discussed above.  BNL's approach is described in more detail in Section III.

A.
Comprehensive Audits

The Order requires each site's Energy Management Program to "Demonstrate annual progress of at least 10 percent toward completing, by March 8, 2004, Comprehensive Facility Audits of all facilities."

A prioritization survey of 99 buildings totaling 1.7 million square feet was conducted and used to design a detailed survey for these buildings.  Audits have been completed on 48 of these buildings.  This represents 60 percent of BNL's building space.  These audits were accomplished with previously provided IHEM funding.

Surveys of additional space and process buildings will be conducted as funds become available.

B.
Installation of Cost-Effective Conservation Measures

BNL has an exemplary record in capturing potential energy savings.  Since 1985, BNL has received over $33 million in In-House Energy Management (IHEM) funding.  Projects have included improvements to the Central Steam Facility and Central Chilled Water Facility, construction of a chilled water storage system, and installation of a computerized energy management control system, as well as various lighting, insulation, and other projects. 

With the demise of IHEM funding, BNL will be aggressive in seeking alternative funds for potential projects that are deemed to be cost-effective.  However, with the increased demands for funding throughout the laboratory it will continue to be difficult to find resources for energy measures.  We will pursue alternative financing wherever possible, and when it can be financially and operationally justified.

C.
New Construction

New buildings at Brookhaven are designed and constructed to meet or exceed all applicable Federal regulations and DOE requirements.

D.
Ongoing Surveys and Inspections

BNL has an ongoing preventative maintenance program.  On a regular basis, equipment is inspected and serviced to ensure that it is operating efficiently.  Equipment schedules and service requirements are maintained in a computer database.

Over 81 buildings and 2 million square feet are connected to a computerized Energy Management Control System.  Recent surveys and inspections have shown that in some cases the system is not performing as designed.  BNL is continuing to seek IHEM funding to evaluate and optimize the system on a building-by-building basis. In 2001, we received additional funding for 7 buildings.

BNL's Operations and Maintenance Division continues a formal preventative maintenance steam trap testing program.  Steam trap testing is conducted using ultrasonic and thermal diagnostic instruments.  The results of the testing assist personnel in identifying and replacing defective steam traps.

In addition, in FY 1996 the Energy Management Group initiated a series of training seminars for BNL's Building Managers.  Building Managers are in their buildings daily, and thus have the opportunity to ensure efficient building operation.  Various types of energy-using equipment were discussed, and ways to improve efficiency and reduce cost were presented.  BNL conducted a pilot program to get the building managers and department heads more involved with the building utility costs to reduce energy consumption. We are optimistic this will help reduce energy consumption and will look to expand this in future years.

E.
Energy Savings Performance Contracts (ESPC)

DOE’s current policy/preference with regard to energy project financing is the use of ESPC’s at DOE facilities to finance energy projects.  The use of ESPC’s requires considerable scrutiny and vigilance to ensure DOE’s best interest.  This oversight will require significant resources in terms of savings verification and contractual oversight.  The cost of these efforts must be included in DOE budgets, as well as any financial assessment of ESPC performance.  Further, organizations implementing ESPC’s will naturally be looking for the most lucrative projects and many of the less attractive projects will undoubtedly not get implemented even though they may be necessary to meet DOE energy related goals.

Complicating factors are the extensive use of machine power and a variable electric rate that will dramatically affect the applicability of such contracts at BNL.  Since BNL’s electric requirements vary significantly with changes in programmatic funding and schedules, the ability to establish base energy rates and consumption estimates necessary for ESPC’s is extremely difficult.  Comprehensive and accurate metering and record keeping are crucial to assessing financial and energy performance of any ESPC.

In May of 1999 BNL was visited by a team from FEMP/PNL to evaluate some of our energy project financing options.  A draft report was issued on September 1999, and a final report was issued in March of 2000.  The report essentially agreed with earlier BNL assessments of this issue, and concludes the ESPC approach is a difficult and expensive method to complete energy projects.  Further, a number of issues must be addressed before any ESPC is implemented.

BNL recently invited several of the DOE Super ESPC Contractors to come to the site and discuss their approach to the ESPC process.  This was the first step to begin to fully evaluate the applicability of a Super ESPC at BNL.  Unfortunately, this process was interrupted by some temporary personnel changes.  Specifically, the BNL Energy Manager was away on a one-year assignment for FY02.  The process now has to be reinitiated.

It is important to note that the combination of BNL’s low energy rates and high construction costs, along with a history of implementing energy projects through the FEMP/IHEM programs, result in making it difficult to find attractive projects.  This has been confirmed so far by two of the super ESPC organizations.  Both of these contractors came to BNL and spent their own resources trying to identify projects.  They both came to the conclusion that there are very limited opportunities, and it is probably not worth pursuing until BNL’s energy rates increase to reduce the payback period.

As directed by DOE, BNL requested and received IHEM funds to explore the potential for Energy Savings Performance contracts.  BNL’s plan is as follows:

· Re-initiate the initial interview with the ESPC contractors by 04/04

· Develop a plan for self-Funded ESPC by 06/04 

F.
Trained Energy Managers

BNL's Energy Manager is a licensed Professional Engineer (PE) as well as a Certified Energy Manager (CEM).  Other qualifications of the Energy Management Group include an M.S. in Energy Management, a PE, certifications for refrigerant handling, and extensive training in energy management control systems.  Additional training is provided as needed. 

G.
Use of Cost-Effective Solar and Other Renewable Energy Sources

Solar technologies have not been cost-effective at BNL due to the relatively low cost of electricity.  BNL will continue to monitor improvements in renewable technologies and will utilize them when feasible. A solar project to heat the swimming pool is in progress.

H.
Control Loads to Minimize Utility Costs

Brookhaven is located in the service territory of LIPA, one of the most expensive electric companies in the nation. In 1981 BNL negotiated a contract with the New York Power Authority (NYPA) to supply a portion of BNL's electricity at a significantly lower rate.  Currently NYPA supplies approximately 100 percent of BNL's electricity.  NYPA power saved BNL nearly $11 million in FY 2002 alone.  Recently, the contract with NYPA has been re-negotiated to provide additional savings and contractual flexibility (see section IV).  The NYPA electricity rate is approximately half of LIPA’s rate.  Since NYPA power is the base power contract, and any additional power is supplied by LIPA, it is in BNL’s interest to keep electric demand at a minimum.

BNL excels at load management to reduce costs.  The Demand Limiting Committee meets regularly to coordinate the schedule of the major research machines, and their associated electric energy requirements.  It is estimated that this activity saves BNL about $1 million per year.

BNL participated in the NYPA/LIPA Peak reduction program, receiving bill credits of over $1.3 million in FY02.  We anticipate a similar bill reduction in FY03. 

In addition, BNL has an extensive electric metering and billing program.  This encourages users to reduce their energy consumption and costs.  Brookhaven has also recently expanded its condensate metering and is providing consumption and cost data to users.

For the summer of 2003 BNL will again participate in various electric loads curtailment programs with the local utility.  In addition to helping avoid power problems, there are significant financial incentives for this participation.

I.
Procure Energy Efficient and Water-Saving Products

Purchasing is accomplished according to all applicable Federal regulations as required by the operating contract between DOE and AUI.  Microcomputers meet Energy Star standards.  Purchase of energy-using equipment is subject to life-cycle costing.

J.
Greenhouse Gases Reduction

Executive Order 13123 includes requirements to reduce greenhouse gas emissions by 30% by 2010 compared to 1990. It is interesting to note that the DOE criteria to determine green house gas emissions for electric use are based on a blending of nuclear, fossil and renewable generation for area utilities.  This unfairly penalizes us because now all of our electric power is from a dedicated nuclear power plant, which has zero green house emissions. 

Performance to date:  20% reduction compared to 1990 base line.

K.
Water Conservation

Executive Order 13123 includes requirements to reduce water consumption using life cycle cost-effective measures.  DOE is charged with providing guidance in determining water consumption baselines and with establishing water conservation goals.

In FY 1998 BNL received DOE's In-House Federal Energy & Water Management Award for saving about 215 million gallons of annual drinking water consumption.  Using funding for an IHEM study to identify areas where water use was unnecessarily high, BNL's team saved water by repairing leaking valves, reducing the use of potable water for cooling, and curtailing unnecessary water use.  As a result, BNL saved $135,000 in water-consumption costs and $15,000 in energy costs associated with pumping that water.  These activities are continuing, and BNL hopes to reduce water consumption by a further 300 million gallons per year.

In 2002, BNL completed a project in Building 902 that is projected to save an additional 43 million gallons per year.

BNL expects to begin a comprehensive water management plan in FY2004.

V.
TRACKING PROGRESS

Several reports and indicators are used to track BNL progress for our various energy initiatives.  They are continually updated and modified to improve their usefulness.  Some are identified below:

A.
Monthly Plant Engineering Performance Indicators 

This report is prepared monthly and is used to assess BNL’s operating contract obligations.  Included are indicators for energy use/square foot, energy cost savings based on base year FY85, electricity cost, electricity load factor and others.

B.
Quarterly Energy Conservation Performance Report

This report is prepared quarterly and submitted electronically to DOE.  Included are energy consumption and cost data for buildings, processes, and vehicles.

C.
In-House Energy Management Annual Report

At the conclusion of each fiscal year, the Energy Management Group at BNL completes an evaluation of the IHEM program, its projects, achievement toward its goals and the BNL Mission.  This evaluation is based on energy cost and consumption data and a subjective assessment of the effectiveness of energy management efforts and is presented to the DOE as the Annual Report on In-House Energy Management. 

D.
In-House Energy Management Factbook

Prepared annually, this publication contains a summary of Energy Management Group activities, detailed energy use and cost statistics, and central plant performance data.
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