Nueces Electric Cooperative, Inc. (NEC)

Distribution Loss Factor Calculation

The following summary contains the method of developing the ADLF and K factors for use in determining Nueces Electric Cooperative, Inc (NEC) loss adjustments for application to load profiles.

ERCOT protocols include the following equation for the factor applied 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 yearly intervals (35040)

The ADLF is defined below. The ADLF to submit to ERCOT is based on information gathered during the year 2003 from the Nueces Electric Cooperative, Inc. RUS Form 7 “Financial and Statistical Report”.


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


ADLF (2003) = 0.0972



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


K = No Load Loss ÷ Total Loss

In order to analyze the impact of the SILF, no load losses (NLL) and load losses (LL) at the respective NEC load must be determined.

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 widely vary therefore those losses are not introduced as part of the NLL.

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



Substation Transformer
=
125.5 kW



Distribution Transformer
=
686.0 kW



Regulators


=
 96.5 kW

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.


Capacitive Current Watts Loss 
=
23.3 kW




Total NLL 

=
931.3 kW

The NEC average total losses for 2003 were 22,044,783 kWH (Form 7). Dividing by 8760 results in the average instantaneous loss;


22,044,783 / 8760 = 2,516.3 kW


(931.3 ÷ 2516.3) * 100 =  % no load ; 
K = 0.37

The calculations assume that resistance does not vary and that the system remains at nominal voltage.

NEC load levels were compared to ERCOT levels at identical intervals. The ERCOT loads were used to calculate %SILF. This array was compared to the expected total loss at the corresponding NEC load level. It was found that the load curve of NEC and ERCOT differ and that the K=0.37 did not accurately result in the predicted NEC system losses. To adjust the ERCOT load curve to better match that of NEC, a load adjustment factor was calculated as follows;


Average (June NEC Peak Responsibility Factor, July NEC Peak Responsibility Factor, 



August Peak Responsibility Factor) = 0.965


This factor was applied to the %SILF obtained at each load level using the ERCOT equation. The K factor included in the SILF equation was adjusted until the best fit of the ERCOT calculation curve was obtained. The curves are included in the file “% Loss Comparison NEC-ERCOT.xls

NEC submits the following factors for use in adjusting profiled load;


ADLF = 9.72

K = 0.43

AAL = 6.470 MW
Prepared by Nueces Electric Cooperative, Inc. and South Texas Electric Cooperative, Inc.
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