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SUBJECT:   GUIDANCE ON UTILITY METERING 
Executive Summary:


Military installations have historically used utility meters to allocate utility usage to tenants and to manage energy usage.  Military installations are unique within the federal government in that they normally consist of numerous industrial, administrative, housing and support buildings arrayed in a campus type environment.  These campuses are served by one or more master meters equipped with time of use demand, energy consumption and power factor meters.   Due to the large size of these military complexes, often in excess of a thousand buildings, it is not cost effective to meter every building.  Instead, defense components may apply meters at sub-meter points, large utility users, or upon the request of tenant commands.  Energy use for buildings not equipped with meters is estimated, when necessary, based upon engineering calculations.  In comparison, most other federal agencies’ buildings are within small complexes, often housing multiple federal agencies or individual structures.  These structures can easily be metered individually but face the problem of allocating usage across the tenants within the building.  


The Energy Policy Act of 2003, H.R. 6, still pending final vote by the Senate, directs the Department of Energy to draft a federal metering policy in consultation with the other agencies within 6 months of the passing of the legislation.  Furthermore, it directs all Federal agencies to submit a compliance plan within 6 months of the Federal policy being published.  Congressional intent of these metering requirements is to use the increased awareness of real time energy consumption to effect management actions that promote energy conservation.  It appears inevitable that sub-metering of all Federal facilities to some extent will be mandated.


The Department of Defense fully supports the use of meters to manage energy usage where it is cost effective to do so.  Energy or cost savings will not result from meters alone, but rather the management of the information provided by meters.  Meters should be installed at locations where the energy use being monitored justifies the cost of installing, maintaining and reading the meter.  This cost benefit analysis can be tempered by specific needs of the host, such as metering a specific tenant, operational requirements, etc.  Where the serving utility company has established interval (time of use) tariffs, Defense components should monitor electrical demand on a continuous basis.  This management can normally be accomplished through software resident on an Automated Meter Reading System (AMR), Supervisory Control and Data Acquisition (SCADA) system or Energy Monitoring and Control System (EMCS).  In all cases, technology improvements and personnel constraints dictate maximum use of remote meter reading.


Of additional interest to the Department of Defense is the ability to benchmark energy consumption.  Reducing energy consumption compared to a baseline year is required by Executive Order 13123; however, a better performance metric is needed to help measure progress and find opportunities.  Metering facilities to some extent will help establish these desired performance metrics.

INSTALLATION OF UTILITY METERS

I.
PURPOSE

To establish an effective metering policy and program as tools to better manage facility energy consumption and enhance energy reduction opportunities.  Proposed legislation, HR6, require all federal buildings to be metered to the maximum extent practicable.  The DOD Metering Plan would meter facilities upon evaluation of the cost required to install meters as well as to read, analyze and act upon the subsequent meter data that results.

II.
AUTHORITY

The final version of the proposed Energy Act Policy of 2003 (HR6) bill emerged from conference and is pending vote by the Senate.  The pertinent language is provided at Attachment I.

III.       DEFINITIONS 

Key terms used in this guidance are defined in Attachment II.

IV.
Discussion
HR6 proposes metering of all federal buildings, to the maximum extent practical, as a tool for managing energy usage.  The proposed legislation recognizes that metering all buildings is uneconomical and requires the Secretary of Energy to lead the establishment of a meter implementation policy in consultation with the Department of Defense, other Federal agencies, and the commercial sector.  The following policy will guide Defense components in their application of meters and will serve as the DOD contribution to this interagency policy development effort.  While HR 6 is specific to electricity metering only, metering all utilities where economical and practical is prudent and will be encouraged.

Military installations individually meter (including time of use or interval meters) and sub meter in most situations where it is economical to do so.  Interval meters do not provide additional benefit when the market does not offer time of use pricing or where the activity to be metered has inelastic operating parameters. 

The Department of Defense fully supports the use of meters to aid in managing energy usage when cost effective and practical.  
V.  DIRECTIVE

The Under Secretary of Defense (Acquisition, Technology and Logistics) (USD(AT&L)) shall oversee the establishment of a common utility metering policy.  

Defense Components shall work to achieve the following metering goal.

Provide utility meters equipped with remote metering capability or automatic meter reading (AMR) on all buildings where cost effective.  Develop a plan to install a remotely readable meter data collection system and ensure that meters installed with new construction and renovation projects are capable of communicating with the installation’s planned or existing meter data collection system.  Include safety switches with all new meter installations to facilitate meter replacement and maintenance.

Cost effectiveness can be achieved where the cost of the meter, installation, and ongoing maintenance, data collection, and data management does not exceed 20% of the yearly cost of the utility being metered.  This assumes that the average meter installation will result in at least 2% annual savings in the utility being measured by that meter.   Typical utility cost thresholds for cost-effective metering are given below as a guide.  Actual conditions will vary.  For example, updating an existing meter to have Automatic Meter Reading capability may result in a lower utility cost threshold. 
The yearly cost of utilities at currently unmetered buildings may be estimated using Department of Energy’s Energy Information Administration Commercial Buildings Energy Consumption Survey Data, Department of Energy’s Facility Energy Decision System (FEDS) software, MIL-HDBK-1133 “Estimating Energy and Water Consumption for Shore Facilities and Cold Iron Support for Ships,” tenant billing records, or an appropriate computer model.

· Electric and Natural Gas Meters shall be installed in accordance with the following criteria:

· Meter type--Digital meters are preferred over analog meters.  Electric meters should provide data at least daily and should record at least hourly consumption of electricity.

· For all new construction projects regardless of programmed cost and renovation or energy projects with a significant electrical or natural gas component programmed cost over $200,000—at a minimum, provide all buildings or facilities with electric and/or natural gas meters equipped with remote metering capability or Automatic Meter Reading (AMR).  

· For existing buildings or facilities--provide electric or natural gas meters equipped with remote metering capability or Automatic Meter Reading (AMR) on all buildings that have an estimated or actual annual electric or natural gas bill of at least $75,000.  It is estimated that the average meter installation will require some installation of a communications system and some labor effort to collect, analyze, interpret and act upon the measured data.  It is estimated that the average meter application will cost approximately $5,000.  It is also estimated that the average meter installation will result in at least 2% annual savings.  $75,000 is the threshold at which the return on investment is predicted by engineering formula to be positive, and therefore economically beneficial for the average meter installation and subsequent effort associated with the collection, interpretation and management of data.  

· Exemptions—No exemptions will be made for new construction projects and major renovations.  Existing buildings or facilities may be exempted from this policy provided justification is provided that demonstrates impracticality or an uneconomical determination.

· Interval meters—Utility companies use interval meters at the service entrance to an installation for billing purposes.  Defense components should establish a way to have access, on a real or near real time basis, to utility interval metered data to assist in energy management.  Interval metering on buildings can be achieved by using digital meters in conjunction with a data collection/management system (e.g. AMR, EMCS or SCADA).  Interval meters shall be used where “time of use” (interval) utility rate tariffs are in place or where building electric usage anomalies need to be reconciled.

· Water Meters shall be installed in accordance with the following criteria:

· Meter type--Digital meters are preferred over analog meters. 

· For all new construction projects regardless of programmed cost and renovation or energy projects with a significant water component programmed cost over $200,000—at a minimum, provide all buildings or facilities with water meters equipped with remote metering capability or Automatic Meter Reading (AMR).   

· For existing buildings or facilities—components are encouraged to provide meters equipped with remote metering capability or Automatic Meter Reading (AMR) for the following applications:

            Master meters for all main water sources not metered by a utility company

            Central boiler or chilled water plants

            Barracks, if sub-metering as a group is practical

            Galleys/Kitchens

            Golf courses

            High water use mission infrastructure such as piers/dry docks and vehicle washing stations

            Any building or facility with an estimated annual water and water-consumption-based sewer bill of at least $60,000.

· Exemptions—No exemptions will be made for new construction projects and major renovations.  Existing buildings or facilities may be exempted from this policy provided justification is provided that demonstrates impracticality or an uneconomical determination.  

· Steam meters shall be installed in accordance with the following criteria:

· Meter type--Digital meters are preferred over analog meters.  

· For all new construction projects regardless of programmed cost and renovation or energy projects with a significant steam system component programmed cost over $200,000—at a minimum, provide all buildings or facilities with meters equipped with remote metering capability or Automatic Meter Reading (AMR).     

· For existing buildings or facilities—  Where practical, components are encouraged to provide meters equipped with remote metering capability or Automatic Meter Reading (AMR) for the following applications:

            Outputs of steam plants

            Any building, facility, steam distribution branch, industrial process, pier or dry dock with an estimated annual steam bill of at least $75,000.  Consider metering condensate return as a lower-cost alternative to metering steam.

· Exemptions—No exemptions will be made for new construction projects and major renovations.  Existing buildings or facilities may be exempted from this policy when justification is provided that demonstrates impracticality or an uneconomical determination.  Steam meters may have high maintenance requirements, which will affect the economics.  
· Housing--Government owned military housing may be sub-metered as a group, rather than individually metered.

· Meter reading-- Defense Components should initiate maximum use of remote meter reading.  All new meters shall be capable of remote meter reading.  Defense Components with meters unable to be converted to remote reading should establish a meter maintenance/replacement program to phase out the non-compliant meters over time.

· Execution--Each Defense Component should establish policy and specific criteria for installations to establish a metering program.  Each policy should address the process to be used for the Service’s approval of exemptions.  Final approval should be at the Major Claimant or Major Command level.

· Resources – The 2% annual meter savings may be used in the Life Cycle Cost Analysis (LCCA) of energy projects that contain meters.  Defense Components shall identify funding necessary to carry out their metering plan and report the amount in the Annual Energy Report and via the Planning Programming and Budget System (PPBS).  Meter installation may be accomplished using installation utility operation and maintenance funding.  Meter installation may also be included in Energy Conservation Investment Program (ECIP) projects where the economics are competitive with other projects being considered, and in Energy Savings Performance Contracts (ESPC) or Utility Energy Services Contracts (UESC).  
 Attachment I.

Metering Language of PROPOSED Energy Bill, H.R. 6
Energy Use Measurement and Accountability.  Sec. 912
(1)  By October 1, 2004, all Federal buildings shall, for the purposes of efficient use of energy and reduction in the cost of electricity used in such buildings, be metered or sub metered in accordance with guidelines established by the Secretary under paragraph (2).  Each agency shall use, to the maximum extent practicable, advanced meters or advanced metering devices that provide data at least daily and that measure at least hourly consumption of electricity in the Federal buildings of the agency.  Such data shall be incorporated into existing Federal energy tracking systems and made available to Federal facility energy managers.
(2)  Guidelines:  

(A) In general - Not later than 180 days after the date of enactment of this subsection, the Secretary, in consultation with the Department of Defense, the General Services Administration and representatives from the metering industry, utility industry, energy services industry, energy efficiency industry, national laboratories, universities and Federal facility energy managers, shall establish guidelines for agencies to carry out paragraph (1).
(B)  Requirements for Guidelines 

(i)  The guidelines shall take into consideration— (I) the cost of metering and submetering and the reduced cost of operation and maintenance expected to result from metering and submetering; (II) the extent to which metering and submetering are expected to result in increased potential for energy management, increased potential for energy savings and energy efficiency improvement, and cost and energy savings due to utility contract aggregation; and (III) the measurement and verification protocols of the Department of Energy;
(ii) include recommendations concerning the amount of funds and the number of trained personnel necessary to gather and use the metering information to track and reduce energy use;
(iii) establish one or more dates, not later than 1 year after the date of issuance of the guidelines, on which the requirements specified in paragraph (1) shall take effect; and
(iv) establish exclusions from the requirements specified in paragraph (1) based on the de minimus quantity of energy use of a Federal building, industrial process, or structure.

(3) PLAN.—No later than 6 months after the date guidelines are established under paragraph (2), in a report submitted by the agency under section 548(a), each agency shall submit to the Secretary a plan describing how the agency will implement the requirements of paragraph (1), including (A) how the agency will designate personnel primarily responsible for achieving the requirements and (B) demonstration by the agency, complete with documentation, of any finding that advanced meters or advanced metering devices, as defined in paragraph (1), are not practicable.
ATTACHMENT II

DEFINITIONS – ELECTRIC METERING

“AMR” or Automatic Meter Reading is the remote collection of consumption data from customers’ utility meters over telecommunication, radio, power-line, computer internet and other links.

“Conventional Meters” refers to electro-mechanical type meters made using magnetic field effect produced by voltage or current coils. By means of this effect, a disc is made to rotate proportionally to the amount of electricity consumed; the number of rotations is converted mechanically into a display value by gear wheels from which the value is displayed by a resistor.    

“DDC”referred to as Direct Digital Controls a type of building automation systems used for managing heating, ventilation, and air conditioning systems and often have the versatility sufficient for the integration of electricity metering. 

“EMCS” referred to as Energy Management Control System or Energy Management System (EMS), it is used to control a group of buildings with DDC’s at the facility or site.  It incorporates integrated hardware and software designed to: perform data acquisition, monitor alarms, provide exception reporting, automate controls, and produce historical records of buildings or the site.

“Meter” is any device capable of measuring current, voltage, and/or energy in demand intervals and storing or transmitting that data so it can be compiled into a time-of-use profile for energy monitoring and management purposes.  New meters and metering data collection systems should be compatible with existing building meters and sub-meters, as well as with revenue meters used by the utility or energy service provider serving the federal customer.  
     “Meters with Time of Use (TOU) capability” metering with capability to measure and record data for all utility time-of-use costing periods.     

“SCADA” or Supervisory Control and Data Acquisition system is similar to EMCS automation system.   Focuses on the supervisory level monitoring of mission critical processes.  It is also used for forecasting, billing, historical analysis, and planning.  

ATTACHMENT III

Metering Tutorial

I.  Metering 101

Utility meters and utility metering traditionally has relied on analog meters.  To minimize costs, utilities have adopted standards for all manufacturers to meet.  The result is the familiar round meter that attaches to a meter base using a locking security ring.  The key benefit of this approach is that the meter base isolates line wiring from the meter (so the meter does not need to be “wired” in).  This also allows the meter base to act as a de facto switch.  When the meter is removed, power cannot flow through to the customer’s side of the meter base.  Utility revenue meters are designed to be robust in a variety of environments, hot, cold, wet, dry, dusty, etc.  They are also designed to be rugged and to resist rather vigorous attacks from customers and thwart tampering.  It should be noted that these features have great value to utilities for which meters are essentially cash registers.  They have little value for measuring or recording electricity use.

The most common meter, the residential meter, has built in current transformers (CTs) and potential transformers (PTs).  This type of meter is called a “self-contained” meter.  Residential meters are typically for single phase (120/240 volt) service.  There are also self-contained poly-phase meters.  Because customer electricity voltages and use levels range widely, the CTs and PTs built into self-contained meters would have to increase in size with voltage and current.  That would mean electric meters could not be a standard size.  As a result, there is another class of meters, called “CT-rated” meters that are designed to have CTs and PTs located outside the meter.  Normally, utilities locate these CTs and PTs on top of the power pole next to the customer meter.  Most mid-to-large customers are equipped with CT-rated meters and the associated CTs and PTs.  

CTs and PTs convert actual current and voltage to a fraction that is within the current and voltage sensing range of the standard meter.  The accuracy of CT-rated meter is a function of the sizing of CTs and PTs.  Specific current flows and CT sizes result in ratios both in the proportion of current produced by the CT and the rotation of the meter dials.  These ratios, or meter constants, are normally odd fractions, rather than simple integers.  It is not uncommon for installers to get confused and for the resulting meter readings to be in error.  Fortunately, these errors can be identified during routine meter testing and, because they are proportionate, it is also easy to recalculate what the meter readings should have been.  

Kilowatt ratings are recorded on a “register” visible through the meter cover.  The traditional meter design uses a clock-style register that consists of a number of rotating dials.  The dials are driven by a little electric motor that rotates in proportion to electricity use.  The greater the use, the faster the motor turns.  The motor turns a series of gears that drive the register in clockworks fashion.  Friction within the motor or gears affects the accuracy of the meter.  Friction is reduced, again borrowing from clock makers, using jeweled movements for bearing surfaces.  Modern meters use magnetic suspension, virtually eliminating bearing friction.  Nevertheless, meters do wear out.  Although unusual, a meter may last as few as ten years in the field, although many residential meters may remain in service after many decades.  Typically, as meters wear out, the slow down.  As a result, utilities (and anyone else who relies on meters for collecting revenues) need to test meters periodically.  The cost of testing meters is non-trivial, so utilities usually test the meters of large energy users frequently and simply replace residential meters after a decade or so.  

CTs, PTs, and meter motors all require a minimum amount of energy just to get going.  As a result, meters tend to be less accurate under “light load” conditions.  Meters are tested under both light-and-heavy loads and adjusted to balance out the inherent errors.  Meter errors are mostly linear under normal operating levels.  

Interval Metering

Historically, meters principally recorded cumulative energy use and, for some large customers, maximum demand.  The basic meter design is easily capable of metering more, but it requires additional registers.  The traditional meter design has a limited amount of real estate for additional registers.  In addition, provisions have to be made to reset registers if they record reoccurring events, such as maximum demand or cumulative use over a specified time interval.  Normally, meter registers are reset through the meter cover.  This potentially compromises the integrity of both the register (it can be tampered with) and the meter cover.  Interval metering is accomplished by chopping the readings into appropriate intervals and storing the result.  For example, meters can be designed with registers can be set to cumulate maximum demand over 5, 15, 20, 30, or 60 minute intervals.  

Utilities or customers that want more data from the meter than standard registers can provide have to resort to add on products.  These accessories are available from third parties as well as meter manufacturers.  They include quasi-digital registers and a variety of data recorders and meter interfaces that can transmit meter readings to remote recorders.  There are a variety of devices that can “read” a meter register.  These range from optical devices that literally read the dials to ones that simply convert the dial rotations to “pulses” that are proportional to dial rotations (and hence kWh use).  So-called pulse initiators produce a pulse that is proportional to the rotation of the meter dials.  For example, each pulse could represent 5 kWh of consumption.  Devices that rely on traditional utility revenue meters for interval data are somewhat restricted in that the level of pulses (or other readings) is a compromise between low use periods (when meter rotations may be so few that no use registers during the interval) and high use periods (when pulses may come too fast to be recorded).  

Beyond Traditional Utility Meters

Utility metering has been slow to adopt digital recording and solid-state metering techniques.  There are a variety of reasons, not the least of which is that digital technologies are not robust in the environments that utility meters face.  In addition, electronic technologies are essentially on-off devices.  They either work, or they don’t.  A meter failure can represent a significant loss of revenue for a utility.  Further, utility lines are frequent targets of lighting strikes and a variety of other conditions that may result in power surges.  Electronic devices tend to be very sensitive to power surges and stray voltage, which could affect meter accuracy.  Finally, utilities and regulators tend to be conservative in adopting new technologies.  Conversion from traditional meters to digital ones is a significant change for a utility.  Nevertheless, high-end meter manufacturers (mostly makers of “panel” meters for substations and power plants rather than revenue meters) adopted digital metering early on.  In addition, new entrants to the metering market promoted digital designs, eventually forcing mainline manufacturers to adopt digital technologies into traditional meter designs.  That said, digital meters in revenue applications have not been without problems, although most current designs are fairly robust, if expensive.  Digital meters in “panel” applications and buried within building energy management systems or even utility non-revenue metering applications (SCADA and Distribution Automation) have routinely performed well.

The basics of metering remain the same for digital as for analog metering.  Namely, current and voltage need to be sensed and integrated into watts.  The advantage of digital metering is that the current and voltage measurements do not need to be lost in the integration process; instead they can be stored along with the watt calculation.  Alternatively, the watt conversion can occur in software.  The only limitation is on storage capacity and bandwidth for transmitting the meter readings.  Most applications for digital metering are not in a revenue context, but instead are used in energy management systems.  It should be noted that the reliability of data in that context is not as vital as it is for revenue metering.  As a result, some EMCSs take short cuts and may assume voltage is constant and only measure current.  Since voltage is controlled by the utility within roughly 10%, that isn’t a bad assumption but it can lead to measurement errors of up to 10%.  Similarly, many EMCSs use energy consumption measurements for specific purposes.  They may not need to have synchronized measurements.  As a result, it may not be possible to compare energy readings for different uses across the same time interval.  These problems are easily addressed in the equipment specification, but users of this data need to be aware of them.    

One of the major advantages of digital metering is that, as an electronic device, it either works or it doesn’t.  In other words, it either measures accurately or not at all.  Digital meters don’t need to be retested in the field.  This is especially true if the only “meter” in the field is a CT or PT and a transmitter that sends current and voltage readings to a central location where they are integrated into wattage values in a computer.  In that case, the “meter” consists of passive sensors (CTs and PTs) and a software program.  No moving parts!  Nevertheless, CTs and PTs are subject to damage in the field, although the most common cause of failure will be overloading and subsequent burn out.  The more vulnerable part of a digital metering system in the field is the communications system, although these are increasingly robust with the advent of low cost RF and cellular transmitters all of which operate at low voltage and can be isolated from power surges from the electrical system.

Another advantage of digital metering is its comparatively small size and consequent flexibility.  Essentially, digital meters can be installed in space as small as a CT.  Low voltage wiring can carry the signal from the CT to a transmitter or communications port.  The advantage of doing the wattage calculation in a central computer or through software is that voltage can be measured for multiple metering points using a single PT at a convenient location.  

Digital meter designs in utility-grade meters allow utilities or other users to implement interval metering and an almost unlimited range of billing alternatives using the standard meter base and round meter configuration.  Utility grade meters are typically not as flexible as software-based metering solutions.  Users need to select meters with registers that are appropriate to the data they want to display, which tends to limit the use of the meter to that mode of data collection.  Some of these meters can be re-programmed.  One advantage of utility-grade digital meters, especially those with automatic meter reading (AMR) capability, is that the communication infrastructure in the meter generally can accommodate other inputs.  As a result, a single electric meter can be used to record and transmit meter readings from other digital sources, such as water of natural gas meters, or to send alarms.  AMR technology can be added to natural gas and water meters as well, enabling those meters to perform the same functions, although it is easier to enable electric meters with this capability since they are typically located outside the building and have a power source handy.  A number of military bases have implemented AMR systems to monitor utility consumption using this technology.  

Two-way or AMR metering systems are only as good as the underlying software.  Utility-grade AMR systems generally enjoy a large installed base of meters and customers, which tends to translate into more robust and flexible software.  Energy management systems, SCADA and Distribution Automation systems have similar advantages.  In most cases, software supplied by the meter vendor is proprietary.  This normally means expensive and inflexible.  Fortunately, there are a number of third party vendors with “energy management” software that can interface with AMR systems, or simply use the resulting meter readings.  This software, as the name implies, is geared towards energy management, rather than metering and billing.  Therefore, it tends to be better adapted to alternative ways of presenting and analyzing meter readings.  Unfortunately, as software vendors, these products can come and go in the marketplace, leaving customers without out support on a moments notice.  To counter that risk, a number of these companies are associated with utility subsidiaries or established vendors, many of which have been in business for the better part of a decade.  

Data Collection

Manual meter reading is labor intensive requiring a person to physically visit a meter to read the display.  Although there are advanced tools available to yield faster and more reliable data collection, these often rely on the meter to have local data storage capacity and can still require substantial labor.

Automated meter reading (AMR) is broadly used to describe some basic data collection systems.    In AMR, a dedicated central computer station, which usually operates with proprietary software, calls on remote meters for data transfer.  Utilities management and control systems such as SCADA integrate precision meters to monitor power systems details and maintain usage histories.  Common types of wireless communications for data transfer are through radio frequency, optical port, cell phone, microwave, and satellite and can cost effectively be used for smaller facilities in remote or secure areas.  Common types of wired communications include local area networks, telephone, power line carrier, fiber optics, and twisted pair cable.

Conclusions

The maxim in the metering business is, “If you don’t measure it, you can’t manage it.”  That is certainly true of utilities.  However, a utility management program needs to be based on an underlying strategy.  What do you want to manage?  How do you intend to manage?  How often do you need data and for what purpose?  And so on.  

Proposed legislation requiring metering of federal buildings implies that facility managers do not know what their utility use is.  This assumption may be false, as it is often obvious which buildings or facilities use more of less utilities, although energy managers may not know exact usage figures, or have interval data, it also assumes that simply knowing the breakdown of use among various buildings will lead to better management.  Absent an overarching utility management strategy, data, by itself, won’t lead to better energy management.  Accordingly, a metering strategy needs to be the handmaiden of an overall facility management plan or strategy that at least provides a framework for how the information will be used, for example, to identify high use facilities or operations, to develop utility use benchmarks, and/or to measure the success of utility management actions.  Simple energy management tasks can be accomplished with simple, and limited, meters.  Providing utility use information for voluntary action (or billing) can be accomplished with traditional utility-grade metering equipment.  Dynamic control of energy use, especially within a building, requires more intense monitoring and an integrated energy data management (and energy control) system, such as a building or facility EMS.  
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