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EXECUTIVE SUMMARY

PURPOSE

This documentation summarizes the assumptions and calculations required to develop the Annual Distribution Loss Factors (ADLFs) by Settlement Interval for Texas – New Mexico Power Company (TNMP), a Distribution Service Provider (DSP), for submittal to ERCOT. A maximum of five ADLFs can be submitted by the DSP to ERCOT. ERCOT will use ADLFs to allocate distribution losses as part of the data aggregation process to calculate the Load obligation of Qualified Scheduling Entities (QSEs) for settlement purposes.  ERCOT will calculate losses from the DSP data based on the following equation:

EQ 1: 

SILFi = ADLF * [K+((1-K)*(SIELi/AAL)]
Where:

Constant/Variable

Description

Provided by

i
Interval


SILFi
Settlement Interval Distribution Loss Factor
ERCOT

ADLF
Annual Distribution Loss Factor
DSP

K
Load/No-Load Sensitivity Factor
DSP

SIELi
Settlement Interval Estimated ERCOT System Load
ERCOT

AAL
Annual Interval Average ERCOT System Load
ERCOT

RESULTS & METHODOLOGY

The loss factors required by ERCOT were calculated based on the estimated energy losses on the TNMP system. Energy losses were estimated for the following major system components:

· Substation Transformers

· Distribution Lines

· Distribution Transformers

· Secondary Services

Losses that could not be allocated to the major components were also estimated which may include, but are not limited to:  Security Lights, Metering and Billing Inaccuracies, Loose Hardware, Corona or Other Mechanical Abnormalities.  Load factors for Texas-New Mexico Power Company's three distinct geographically separated service regions are sufficiently different that loss factors for each region are appropriate. The estimated losses were calculated for each Service Area (Rural & Urban) and Zone in the TNMP area of certification. The Zones are consistant with the Texas state plane grid coordinate system and were defined as follows:

· Zone 1 & 2 – North TX, Central TX and Lewisville (North Dallas)

· Zone 6 – Gulf Coast

· Zone 8 – West Texas

Customers  were assigned to Urban or Rural status as follows:

· Zone 1& 2 - Lewisville Urban, all others Rural

· Zone 6 - Alvin, Dickinson, Friendswood, La Marque, League City and Texas City are classified as Urban.  All other areas are classified as Rural

· Zone 8 - All areas are classified as Rural.

Assignment was based on estimated losses per circuit mile using sample distribution models explained elsewhere in this summary. Urban circuits exhibit higher losses per mile.

The results were combined to estimate the total system losses and derive the loss factors required by ERCOT. Exhibit 1-1 presents a summary of the calculations and the resulting loss factors are summarized in Table 1-1.

TABLE 1-1
TNMP Distribution Loss Factors


Factor
Zone 1 & 2
Zone 6
Zone 8


Rural
Urban
Rural
Urban
Rural

ID
A
B
C
D
E

AAL
101.296
102.726
81.826
276.439
45.650

ADLF
7.85%
4.47%
3.31%
3.69%
4.19%

K
31.59%
40.94%
41.69%
35.77%
35.56%

The following equations were used to calculate the TNMP distribution loss factors:

EQ 2: 

ADLF = ADLFNo-Load + ADLFLoad = (Annual Losses/Purchases)
EQ 3: 

ADLFNo-Load  = ADLF * K = (Annual No-Load Losses/Purchases)

EQ 4: 

ADLFLoad  = ADLF * (1-K) = (Annual Load Losses/Purchases)

EQ 5: 

K = (ADLFNo-Load /ADLF) = 1 - (ADLFLoad /ADLF)
EQ 6: 

AAL = Annual Total System MWh/(365 days * 24 hrs)

ASSUMPTIONS

Substation Transformer Losses

Substation transformer losses were estimated by Zone, Service Area and Distribution Voltage based on substation peak load data and transformer No-Load and Load characteristics provided by TMNP.  Peak losses for each substation transformer were adjusted based on the “Annual Interval Average Load” by Zone to estimate the average hourly and total annual substation transformer losses.  Where insufficient transformer data was available, characteristics from similar rated transformers were used.  Spreadsheets detailing the assumptions and calculations were provided to TNMP and are available upon request.  

Distribution Line Losses

Distribution line losses were estimated by Zone, Service Area and Distribution Voltage based on distribution models provided by TNMP. These distribution models were selected by TNMP to represent their respective Zones and Service Areas at peak loading conditions. The models included Friendswood, Magnolia, Leonard, Red River, Lakepointe, Ft. Stockton and Worsham Substations.  A maximum, minimum, and average line loss/mile was calculated for each circuit represented in the distribution models. The results indicated that distribution line losses at peak within a given Zone and Service Area did not vary significantly with the distribution voltage.  Therefore, the average loss/mile calculated for each Zone and Service Area included all distribution voltages.

The appropriate line loss/mile calculated from the distribution models was applied to system statistics provided by TNMP to estimate the distribution line losses at peak. Peak line losses were adjusted based on the “Annual Interval Average Load” by Zone to estimate the average hourly and total annual distribution line losses. Spreadsheets detailing the assumptions and calculations were provided to TNMP and are available upon request.

Distribution Transformer Losses

Distribution transformer losses were estimated by Zone, Service Area and Transformer Size (kVA) based on transformer inventory data and transformer No-Load and Load characteristics provided by TNMP. Where insufficient transformer data was available, characteristics from similar rated transformers were used.  The transformer inventory identified the number of transformers by size located within a given Zone.  The number of transformers by Service Area was estimated based on the "Service Area-to-Zone" ratio calculated from substation demands.  

An average loading per transformer size was calculated from the billing data and allocated loads included in the distribution models selected by TNMP to represent their respective Zones and Service Areas at peak loading conditions.  However, the transformer loading in the distribution models is coincident with the substation peak, or a Coincident Peak (CP).  A "Coincident Factor" was applied by customer class to calculate the average Non-Coincident Peak (NCP) load on the transformers.  A coincident factor of 75% was used for transformers assigned to Residential customers, and 80% for Commercial/Industrial customers.  

Peak transformer losses were adjusted based on the “Annual Interval Average Load” by Zone to estimate the average hourly and total annual distribution transformer losses. Spreadsheets detailing the assumptions and calculations were provided to TNMP and are available upon request.

Secondary Service Losses

Secondary service losses were estimated by Zone, Service Area and Customer Class based on transformer billing data provided by TNMP.  An average load per customer was calculated from the billing data and allocated loads included in the distribution models selected by TNMP.  However, the transformer loading in the distribution models is coincident with the substation peak, or a Coincident Peak (CP).  A "Coincident Factor" was applied by customer class to calculate the average Non-Coincident Peak (NCP) customer load.  A coincident factor of 75% was used for transformers assigned to Residential customers, and 80% for Commercial/Industrial customers.  

Secondary losses at peak were calculated based on the loading data extracted from the distribution models and the assumed service lengths and conductors shown in Table 1-2.  The peak losses were adjusted based on the “Annual Interval Average Load” by Zone to estimate the average hourly and total annual distribution transformer losses. Spreadsheets detailing the assumptions and calculations were provided to TNMP and are available upon request.

TABLE 1-2
TNMP Secondary Service Assumptions

Customer
Service Length
Conductor

Residential (Rural)
150ft
#1/0 TPX

Residential (Urban)
100ft
#1/0 TPX

GS – Comm/Ind < 100 kW
100ft
#4/0 TPX

LGS – Comm/Ind > 100 kW
100ft
500 MCM AL
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