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Email:  tbrocato@lglawfirm.com 

 
 

June 6, 2022 
 
 
VIA EMAIL 

Rate Review Administrator 
rate.filings2022@austinenergy.com 
 

RE: Amendment to Austin Energy’s Base Rate Filing Package 
 

Attached please find an Amendment to Austin Energy’s 2022 Base Rate Filing Package 
submitted on April 18, 2022.  This Amendment contains the correct version of Austin Energy’s 
System Loss Study for Fiscal Year 2018 (Line Loss Study). Austin Energy inadvertently attached 
a preliminary version of its Line Loss Study as an appendix to its 2022 Base Rate Filing Package 
submitted on April 18, 2022. The attached document is the correct, final Line Loss Study.  

 
Austin Energy relied on the attached Line Loss Study when proposing its 2022 Base Rate 

Filing Package. Therefore, this Amendment has no impact on the Cost of Service Study, Base Rate 
Filing Package, or any previous Request for Information (RFI) responses related to the Line Loss 
Study. 
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Thomas L. Brocato  
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1 INTRODUCTION 
 
This report presents the Austin Energy’s fiscal year 2018 transmission and distribution system loss study 
for the preparation of a rate study. It provides a summary of the basis of loss calculations, methodologies 
used and the results. 
 
The electric system, for the purposes of this study, is defined as the transmission and distribution system 
equipment required to distribute electrical power to each Austin Energy customer. Information about the 
Austin Energy power system configuration, equipment types and ratings, primary and secondary circuit 
types and lengths, historical data, and transformer loads was gathered to perform this analysis. The Austin 
Energy power system evaluated can be characterized by the following statistics and principal types of 
equipment as of Fiscal Year 2018: 
 
 
 

 
Type 

 
Quantity 

Location of Loss 
Calculations 

System Peak Demand 2,878 MW (1)  

Annual Net Energy for Load 13,950,713 MWh (2)  

Annual Energy Sales 13,338,963 MWh (2)  

Annual Losses 4.39 % Exhibit A 

Circuit-miles of Transmission  Exhibit B 

345 kV 276.2 mi.  

138 kV 321.5 mi.  

69 kV 26.1 mi.  

Transmission Transformers 19 Exhibit C 

Substation Transformers 168 Exhibit D 

Circuit-miles of Distribution Operating at 12.5 kV 5,803 mi. Exhibit E 

Distribution Transformers 84,377 Exhibit F 

Circuit-miles of Secondary Operating at 1.0 kV & below 7,522 mi. Exhibit H 

Street & Security Lights 65,042 Exhibit I 

Notes: 
(1)  Peak Demand on July 23, 2018 
(2) Based on Fiscal Year 2018 
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2 ANALYSIS SUMMARY 
 
 
The calculated transmission and distribution system losses for fiscal year 2018 are summarized in the table 
below.  Additional details of the loss calculations are included in Exhibits A through J. Charts illustrating 
the calculated losses by voltage level are given in Figure 1 and Figure 2. 
 
 

Annual Energy Demand Losses at 
Type Losses (MWh) Peak (MW) 

Transmission 345 kV 18,183 6.37 

Transmission 138 kV 143,383 46.70 

Transmission 69 kV 5,710 1.59 

Distribution 164,047 51.53 

Secondary 259,656 46.06 

Non-Technical  20,771 0 

TOTALS 611,750 152.25 

Note: Lights were assumed to be off during the 2018 system peak. 
 
 
 
 
 

 
 

  Figure 1. Calculated Annual Energy Losses by Voltage Level 
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Figure 2. Calculated Demand Losses at Peak by Voltage Level 

3 BASIS OF ANALYSIS 
 
 
System losses can be categorized as technical and non-technical losses. Non-technical losses can be 
attributed to unmetered loads (such as station service), loose hardware, corona or other mechanical 
abnormalities, metering inaccuracies, theft, etc. For the purposes of this study, the non-technical losses were 
estimated based on the total system losses, which are calculated from the annual energy sales and purchases, 
less the calculated technical losses. 
 
Technical system losses are an unavoidable result of delivering power to electric utility customers, due to 
the physics of power flow and voltage transformation.  In addition, losses can be broken into two groups: 
1) constant losses, which are independent of the system loading; and 2) variable losses, which are dependent 
on system loading. 
 
Constant losses consist primarily of transformer core losses, or no-load losses. The constant system losses 
included in this study were based on the name plate losses and the assumed time period of one year. 
 
Variable losses include transmission and distribution line losses for the primary and secondary systems, 
and transformer winding, or load losses. The variable losses included in this study were based on the 
calculated losses at peak, the assumed time period of one year, and the Loss Factor. 
 
The equation for the Loss Factor is as follows: 
 
Loss Factor = k * Load Factor + (1 - k) * Load Factor2 
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A value of 0.08 was assumed for the constant coefficient “k” for the Loss Factor calculations based on 
research published1 in IEEE Transactions on Power Systems on November 1988 using American and 
Canadian utilities. The average annual Load Factor for the fiscal year 2018 of 55.34% was calculated based 
on the Austin Energy monthly system peak and energy purchases. 
 
 

4 TRANSMISSION & DISTRIBUTION SYSTEM 
 
 
Losses for the transmission and distribution systems were taken from the load flow results from the existing 
engineering models. The load flow results were based on the 2018 system peak, recorded in July. The 
transmission system is modeled in PTI Interactive Power System Simulator (PSSE™). The distribution 
system is modeled in FeederALL®. 
 
The load flow results at the 2018 system peak provided data for transmission and distribution line losses, 
and substation transformer load losses. Substation transformer no-load losses were obtained from Austin 
Energy manufacturer test report summaries. If test reports were not available for a given transformer, 
impedances and no-load loss values were assumed based on similar sized transformers. The transmission 
and distribution line losses are presented in Exhibit B and Exhibit E, respectively. Transmission substation 
transformer load and no-load losses are presented in Exhibit C, while the distribution substation transformer 
losses are presented in Exhibit D. 
 
 

5 DISTRIBUTION TRANSFORMERS 
 
 
Inventory of the installed distribution transformer capacities and configurations was obtained from the 
existing GIS system. Distribution transformer specifications were based on a number of manufacturer test 
reports and Austin Energy distribution transformer inspection report. If test reports were not available for 
a given transformer, the load loss and no-load loss values were assumed using regression method. A 
summary of the test reports and the regression equations used in the loss calculations are given in Exhibit 
G. 
 
Loading for the distribution transformers was estimated using the total installed distribution transformer 
capacity and the estimated customer demand at the 2018 peak. Distribution transformer no-load and load 
losses are listed in Exhibit F. 
 
 
 
 
 
 

                                                 
1 M.W. Gustafson and J.S. Baylor, “The Equivalent Hours Loss Factor Revisited”, IEEE Trans. On Power Systems, 
Vol. 3, No. 4. pp 1502-1508, November 1988. 
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6 SECONDARY SYSTEM 
 
The ADMS database and GIS system together provided information related to the installed secondary 
conductor types and lengths for each of the following categories: service, secondary, and street lights. 
Losses in the secondary system were estimated based on the service category, average lengths, conductor 
types, and the estimated conductor loading. 
 
The conductor loading was estimated based on the total service conductor capacity and the estimated 
customer demand at the 2018 peak. Secondary lines were assumed to be sized similar to service lines. 
Conductor loading for the secondary serving security and street lights was calculated based on the estimated 
lighting load, as provided by Austin Energy, and the total conductor capacity. Secondary line losses are 
presented in Exhibit H. 
 
 

7 SECURITY AND STREET LIGHTS 
 
 
Total consumption estimates for security and street lights were provided by Austin Energy, which 
accounted for the light, the ballast, and other miscellaneous losses associated with each lamp size. The 
quantity of lights by size and type were also provided by Austin Energy based on information included in 
the existing GIS system and the operation time of lights per day was assumed to be 10 hours. The actual 
energy consumption of lights was the product of the total power of all lights and the annual operation time. 
Therefore, the losses for security and street lights were calculated based on the difference in the estimated 
annual energy consumption and the total billed energy derived from the GIS data. Security and street light 
losses are presented in Exhibit I. 
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EXHIBIT A: SYSTEM LOSS SUMMARY 
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EXHIBIT B: TRANSMISSION LINE LOSSES 
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EXHIBIT C: TRANSMISSION TRANSFORMER LOSSES 
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EXHIBIT D: SUBSTATION TRANSFORMER LOSSES 
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EXHIBIT D: SUBSTATION TRANSFORMER LOSSES (PAGE 2) 
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EXHIBIT D: SUBSTATION TRANSFORMER LOSSES (PAGE 3) 
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EXHIBIT D: SUBSTATION TRANSFORMER LOSSES (PAGE 4) 
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EXHIBIT E: DISTRIBUTION LINE LOSSES 
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EXHIBIT F: DISTRIBUTION TRANSFORMER LOSSES 
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EXHIBIT G: TEST REPORT OF DISTRIBUTION TRANSFORMER LOSSES 

A: OVERHEAD DISTRIBUTION TRANSFORMERS 
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B: UNDERGROUND DISTRIBUTION TRANSFORMERS 
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EXHIBIT H: SECONDARY LINE LOSSES 
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EXHIBIT I: SECURITY AND STREETLIGHT LOSSES 
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EXHIBIT J: SYSTEM LOSSES PIE CHARTS 

AUSTIN ENERGY          
Evaluation of T&D System 
Losses           

             

             
T&D Energy Losses by Voltage          
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EXHIBIT J: SYSTEM LOSSES PIE CHARTS (page 2) 

AUSTIN ENERGY 
Evaluation of T&D System Losses  
 
 
T&D Energy Losses by Equipment Type 
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EXHIBIT J: SYSTEM LOSSES PIE CHARTS (PAGE 3) 
 

AUSTIN ENERGY 
Evaluation of T&D System Losses  
 
 
T&D Energy Losses by Equipment Type 
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EXHIBIT J: SYSTEM LOSSES PIE CHARTS (PAGE 4) 

AUSTIN ENERGY 
Evaluation of T&D System Losses  
 
 
T&D Energy Losses by Equipment Type 
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