UNACCOUNTED For ENERGY

 (UFE)

Unaccounted For Energy

      Unaccounted For Energy (UFE) is energy that is not captured on an hourly basis through some type of metering device or the absence of a metering device and exists through normal operations of the utilities business.  UFE has been historically recovered through fuel adjustment clauses in a regulated environment; however, as we move into deregulation, this UFE will have to be covered by some other means as commodity prices will not have the consideration of the UFE.  This is a risk that will impact pricing mechanisms and will have to be considered and estimated in some manner.

     UFE is a major risk to retail organizations because it is an unknown to all parties involved in the production and transference of the power to the end use customer and is born by retail organizations.  This UFE has an accumulative effect as it is produced at the generation level and sent through the transmission and distribution systems and is never seen at the customer’s KWH meter.   Additionally, there is UFE associated with the quality of the equipment and the malfunctions of the equipment, which is not captured in the customer’s meter.

     These associated functions are Generation, Transmission, and Distribution.  As power flows from or through these associated functions, it will accumulate and be allocated on a Pro-Rata through the Competitive Representative (CR), weather zone, congestion zone, and profile type.
GENERATION UFE

     Generation companies will be accounting for power in regard to generation testing, spinning reserves, schedules, unmetered and metered wholesales, low voltage, reactive power, Non-Spinning Reserves, Black Start Service, Out-Of-Merit Capacity Service, and Out-Of-Merit Energy Service.  Inadvertant power is another consideration that was normally an operation between generation and transmission companies in balancing the flow of power.  It may be the intent of ERCOT to limit this activity in regards to Out-Of-Merit operations.  However, inadvertant power will still exist and must be accounted for in the balancing operations.  Station power is another source of error if it is not metered with a revenue quality meter.  

A.
Generation Testing and Spinning Reserves:

1. Generation testing is normal operations of a generation company because they have to test generators before they are brought on line.

2. Generation spinning reserves are also a necessity because generators cannot just be started like an automobile, but have to be brought up over a period of time and put in synchronization with the system.

B. Schedules:

1.
The generators are spinning in accordance with an Energy Management System (EMS) that is set up using schedules for transmission wheeling and wholesale sales as well as sensors for detecting circuits that need additional power which may be a result of low voltage.

C.
Low Voltage:
1.
Low voltage cause generators to work harder as resistance of the line restricts power flow that normally requires regulators and/or increase in transformer sizes.

D.
Reactive Power:
1.
Reactive power is generally classified as power that is not used.  It is generated to the inductive and capacitive resistance the system encounters during power flow.  Inductors and Capacitors are normally installed to correct for this situation.  Generators generally generate VARs to offset any reactive power associated with a generator itself and the transformation the load has to go through in the step-up process.
E. Non-Spinning Reserves:
1.
Non-Spinning Reserves are power that is contracted to cover spinning reserves as well as for reliability purposes.

F. Black Start:

1.
This is power that is contracted for generation start up purposes.

G.
Out-Of-Merit Capacity Service (OOMC):
1.
The provision of OOMC Replacement Reserve Service from Resources, or Loads acting as a Resource, that would otherwise not be selected to operate because of their place (or absence) in the Merit of Order of Resources’ bids for Ancillary Services.

2.
OOMC is used to provide for the availability of sufficient capacity so that Balancing Energy bids are available to solve capacity insufficiency, congestion, or other reliability needs, when a Market Solution does not exist.

H.
Out-Of-Merit Energy Service (OOME):
1.
The deployment for the Settlement Interval of energy from Resources, that may or may not have provided Resource specific premium bids, and to provide Balancing energy service when no Market solution exists for resolving Congestion or if required in declared emergencies as described in the Protocols.

I. Inadvertant Power:
1. Power that flows across tie lines due to the difference in potential that exists on each side of the tie line.  Power will flow to the highest voltage.  Generator must step up or step down their generation to correct for the differentials.

J.
Station Service:
1.
Station service is power that is drawn from system power or is puchased from an outside entity to maintain  service within the generation station while maintenance and/or start up is performed.

TRANSMISSION UFE

     Transmission UFE comes in several forms such as: station service, load transfers, error in schedules, failure and/or error in SCADA equipment,  end of day reconciliations, and any estimator that may be used in estimating load for missing intervals.  Transmission Operations are the departments that normally reconcile loads at the end of the day and it is a very cumbersome and huge process.  There are many points of activities that capture data electronically and on a manual basis if proper metering is not in place.  

A.
Station Service:
1.
Station service is power that is drawn from system power or is puchased from an outside entity to maintain  service within the generation station while maintenance and/or start up is performed.

B.
Load Transfers:
1.
Load transfers occur on the transmission system for normal maintenance and storm operations that can create error when trying to allocate appropriate power usage to retail organizations. In the course of these transfers, power may be alternate routed, bypassed, and/or a mobile substation utilized to complete the maintenance.

C.
Errors in Schedules:
1.
Error in schedules can be a potential problem if these schedules are not submitted in a timely manner and considered properly in the reconciliation process.  Additionally, schedules are generally unmetered and can have error in the form of inadvertent power or just simply over looked or not submitted.  These errors are, also, account for through transposition of numbers when recording schedules and/or entering them into the system.  

D.
SCADA Equipment Failure and/or Error:
1.
SCADA Systems were designed for operational purposes and not revenue quality precision; therefore, error exists in the monitoring equipment residing at the substation.  This means that if SCADA data does not use revenue quality meters, then there is large error in the data that is retrieved for hourly calculations.  Additionally, occasionally equipment failure occurs in the transducers and analog equipment used for monitoring purposes and Kwh information is lost.

E.
Reconciliation:
1.
Reconciliation is a very tedious and cumbersome process that requires information to be retrieve from various metering points to reconcile loads at the end of the day.  If numbers are transposed or partial equipment failure occurs, then error is introduced and UFE absorbs the difference.  Additionally, volatility may be distorted as allocations are made to the interval data. Generally, reconciliations are based on KWH meter readings at the end of the day and if the sum of the interval data for the day does not match the daily reading, then it is considered to be inadvertent power or adjusted on an average basis across the twenty four-hour period.
F.
Estimation:
1. Contributions to UFE come from any error, generally averaged loads,  that may be carried by the estimation process for interval data when it is missing.  

.

Distribution UFE

     Distribution UFE, also, come in many forms such as:  inoperative photo cells, lack of tree trimming, underbuilds, metering problems, sampling error, theft, meter read errors, billing errors, load transfers, company usage, forecasting, and unmetered services.  This is not all encompassing, but covers most of the contributors to UFE at the distribution level.

A.
Inoperative Photo Cells:
1.
Inoperative photo cells can cause lights to burn twenty four hours a day instead of during the night time hours only.



B.
Lack of Tree Trimming:
1.
Lack of tree trimming can cause additional unmetered use of power when the trees strike a distribution or power line and cause power surges that creates energy flows to ground.



C.
Underbuilds:
1.
Underbuilds can cause additional use of power because undersized conductors and power transformers takes more power to get the correct amount of power to serve the customers.

D.
Metering Problems:
1.
Metering problems adds to the UFE when a meter disk has a bad jewel, loss of an element, loss of a PT/CT, incorrect ratios reported, bypasses for metering tests,  etc.



E.
Sampling Error:
1.
Sampling error is present as we cannot design perfect samples that removes all error, which is a reason we should have stringent statistical reporting requirements to see what the reported error is every hour.  By definition, samples carrying a ninety percent confidence interval with a ten percent accuracy level, can have as much as ten (10) percent error.



F.
Theft:
1. Theft is another problem and can only be caught through meter reading or specialized analyses..  

.

G.
Meter Read Errors:
1.
Meter read errors occur daily and will contribute to the misallocation to retail organizations..



H.
Billing Error:
1.
Billing errors will also contribute to the UFE because if KWH readings are not expanded properly in the accounting system, then the source of KWH accumulation if in error.



I.
Load Transfers:
1.
Load transfers occur on the distribution system for normal maintenance and storm operations that can create error when trying to allocate appropriate power usage to retail organizations. In the course of these transfers, power may be alternate routed, bypassed, and/or a mobile substation utilized to complete the maintenance.

J.
Company Usage:
1. Company usage is a contributor to UFE because it is not accounted for correctly and, in many cases, it is not metered.
I.
Validation, Editing, and Estimation (VEE):
1.
Validation, Editing, and Estimation will have error associated with it because it is not a perfect science and it starts with the error of the inputs, which should be minimized to the maximum extent as possible.  In the VEE process, volatility should be preserve to the best possible extent.

J.
Unmetered Service:
1. Unmetered services are a source of error due to not being metered.  We have street lights, signs, traffic signals, cable attachments, and telephone attachments, etc. that use estimated amounts of power that may or may not be correct.




