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The following summary contains the methods used to develop the ADLF and K factors for use in calculating Nueces Electric Cooperative, Inc (NEC) loss adjustments to be applied to load profiles as per ERCOT requirements.

ERCOT protocols include the following equation for the factor multiplied to each 15 minute interval of day ahead profiled load. 


SILF=ADLF*[K+(1-K)*(SIEL/AAL)]

Where,


SILF 
= Settlement Interval Loss Factor


ADLF 
= Annual Distribution Loss Factor (from DSP)


K
= Straight Line Adjustment Coefficient (from DSP)


SIEL
= Settlement Interval Estimated ERCOT System Load


AAL 
= Annual Interval Average ERCOT System Load

and where,


AAL = Annual ERCOT Total System MWH /  Total annual intervals 

While the large majority of NEC accounts are connected to the secondary of the distribution transformers, there are some that are metered on the primary side of their distribution step down transformers. A set of loss factors for each of the primary side metered accounts and secondary side metered accounts are calculated. SECM denotes secondary meter and PRIM primary meter.

SECM Calculations

The supporting spreadsheet lists values, calculates and defines variables that are used to develop the loss factors in the worksheet “Calculation Summary”. Primary account loads are a small part of NEC load, therefore the NEC interval data for secondary accounts will very closely follow the load profile presented by the substation meters.

The ADLF is based on information gathered annually and included in the NEC RUS Form 7, “Financial and Statistical Report”.


ADLF = 1 – (Annual KWH Sold or Otherwise Accounted  ÷ Annual KWH Purchased)

The above equation was performed for data from 2001, 2002, 2003 and 2004 and an average was calculated.


 
ADLF = 10.04 (AADL)



The K coefficient is intended to adjust the ADLF as losses vary with system loading. It is defined as;


K = No Load Loss ÷ Total Loss

NLL includes substation transformer no load losses, distribution transformer no load losses, regulator no load losses, overhead line capacitive current watts loss, and underground cable capacitive current watts loss. Theft and leakage currents can vary widely therefore those losses are not introduced.

Substation and distribution transformer and regulator no load losses originate from manufacturer’s data or are estimated from similar units.

Average distribution overhead line capacitance was calculated at nominal voltage. The watts loss caused by the capacitive currents through the substation transformers to a point 1/3 along the average distribution feeder line was calculated. It is assumed that loads are uniformly distributed.

NEC 2004 interval data from substation meters was used to analyze the impact of the K factor. It was found that using a K factor calculated by no load loss divided by total loss would not result in %SILF values that when applied to the ERCOT profiles assigned to the NEC accounts closely resemble the 2004 NEC actual load.  

The K value that provides the best fit was found by studying the effects on daily interval demand charts that compared the 2004 NEC interval data to a calculated ERCOT profiled interval load. Charts for high and light load days are included in the spreadsheet and named by date. All data are for days in 2004.

The factors that provide the best fit for the ERCOT profiled load are:


DLF Code B : 
ADLF = 10.04%
K = 0.87

PRIM Calculations

PRIM meters have a different load profile than that of residential load and with no interval data  available for analysis must be evaluated differently from the SECM. PRIM loads were calculated from demand data and annual usage data. 

No load losses accountable to PRIM accounts are calculated by multiplying the total no load losses by the ratio of PRIM account average annual load to total NEC 2004 average annual load and subtracting the distribution transformer losses as those are measured by the meters.

The “Calculation Summary” worksheet includes the ADLF for the PRIM accounts. 

A percent loss curve for NEC PRIM loads from minimum to the estimated peak PRIM load is included in worksheet “PRIM Loss Curve”  and compared to  %SILF curve as calculated by the ERCOT equation. A peak responsibility factor is calculated as the average of the 4CP month NEC peak responsibilities and applied to the %SILF equation for comparison purposes.

Average (June, July, August, and September NEC Peak Responsibility Factors).
The K factor included in the SILF equation was adjusted until the best fit of the ERCOT calculation curve was obtained. 

DLF Code A:


ADLF = 7.87%

K = 0.35

Supporting Information

Equations and assumptions are included in the spreadsheet in the “Calculations Summary” worksheet for evaluating factors for both SECM and PRIM. The charts show that the predominantly rural NEC load profile is difficult to closely reproduce with the ERCOT profiles.  

Prepared by Nueces Electric Cooperative, Inc. and South Texas Electric Cooperative, Inc.







Loss Factor Calculation Pg 1 of 3

