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I. INTRODUCTION AND BACKGROUND 1 

Q. PLEASE STATE YOUR NAME AND CURRENT BUSINESS ADDRESS. 2 

A. My name is Roger Q Mills, III.  My business address is Parkwood Two 3 

Bldg., Suite 300, 10055 Grogans Mill Road, The Woodlands, Texas 4 

77380. 5 

 6 

Q. BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY? 7 

A. I am employed by Entergy Services, Inc. (“ESI”), the service company for 8 

the Entergy Operating Companies,1 as Supervisor, Planning Models and 9 

Analysis in the System Planning and Operations (“SPO”) 2 Department. 10 

 11 

Q. ON WHOSE BEHALF ARE YOU TESTIFYING? 12 

A. I am testifying on behalf of Entergy Arkansas, Inc. (“EAI” or the 13 

“Company”). 14 

 15 

Q. PLEASE DESCRIBE YOUR EDUCATION AND BUSINESS 16 

EXPERIENCE. 17 

                                                 
1 The Entergy Operating Companies are Entergy Arkansas, Inc., Entergy Louisiana, LLC, Entergy 
Mississippi, Inc., Entergy New Orleans, Inc., and Entergy Gulf States, Inc. 
 
2 The SPO is a department within ESI tasked to act as an agent on behalf of the Entergy 
Operating Companies with (1) the procurement of fossil fuel and purchased power, (2) the 
dispatch of the generation resources in the Entergy Control Area, and (3) the planning and 
procuring of additional resources required to provide reliable and economic electric service to the 
Entergy Operating Companies’ customers.  The SPO also is responsible for carrying out the 
directives of the Operating Committee and the daily administration of the Entergy System 
Agreement not related to transmission. 
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A. In 1986, I earned a Bachelor of Arts Degree in Physics from Hendrix 1 

College.  In 1989, I earned a Master of Science Degree in Electrical 2 

Engineering, with a concentration in Power Systems, from the University 3 

of Arkansas.  In 1991, I earned a Master of Science Degree, also with an 4 

emphasis in Power Systems, from the Georgia Institute of Technology. 5 

  In 1995, I joined the Utility Division of EDS, which at that time was 6 

the licensor of PROMOD production cost modeling software program, 7 

where I was responsible for maintaining the PROMOD production costing 8 

software program.  I joined ESI in 1997 as an Engineer II.  From 1997 9 

through February 2004, I held positions of increasing responsibility 10 

supporting production costing studies using PROMOD for the five 11 

Operating Companies.  In February 2004 I accepted my current position. 12 

 13 

Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY? 14 

A. My testimony will support the fuel and purchased energy expense that 15 

would be appropriate to include in EAI’s base rates,3 if the APSC were to 16 

decide to eliminate the Company’s Energy Cost Recovery Rider (“Rider 17 

ECR”), which is the current mechanism for recovering fuel and purchased 18 

power costs.  In my testimony, I describe the PROMOD IV (“PROMOD”) 19 

production costing model that was used to analyze a portion of EAI’s pro 20 

                                                 
3  I have been advised by Counsel that the APSC gave notice in Order No. 2 in Docket No. 06-
055-U and Order No. 7 in Docket No. 05-116-U that it was considering the prospective elimination 
of the Company’s Energy Cost Recovery Rider, the current rate mechanism by which EAI 
recovers fuel and purchased energy expenses. 
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forma year fuel and purchased power expense, and discuss the results of 1 

that model.  Mr. Phillip B. Gillam, in his Direct Testimony, explains how 2 

those expenses were used to prepare the pro forma adjustment reflected 3 

in the Company’s application.  I describe the PROMOD model that was 4 

used to analyze the production costs for EAI, discuss the assumptions 5 

used in PROMOD, and the results of the PROMOD analyses.  6 

 7 

II. FUEL AND PURCHASED ENERGY EXPENSE 8 

Q. WHAT IS THE FUEL AND PURCHASED ENERGY EXPENSE 9 

PRODUCED BY PROMOD FOR EAI FOR THE PERIOD JULY 2006 10 

THROUGH JUNE 2007? 11 

A. Table 1 below presents EAI’s PROMOD estimated monthly fuel and 12 

purchased energy costs and net area requirements. 13 

Table 1 14 
GWh $000

Jul-06 2,549              39,648$           
Aug-06 2,612              45,847$           
Sep-06 2,269              52,441$           
Oct-06 1,908              46,212$           
Nov-06 1,793              16,502$           
Dec-06 2,066              18,979$           
Jan-07 2,004              15,561$           
Feb-07 1,809              25,080$           
Mar-07 1,879              20,104$           
Apr-07 1,729              18,658$           

May-07 2,008              44,689$           
Jun-07 2,330            39,500$          

Total 24,957          383,221$         15 

 16 



Entergy Arkansas, Inc.   
Direct Testimony of Roger Q Mills   
Docket No. 06-101-U   
 

- 5 - 

III. THE PROMOD IV PRODUCTION COSTING MODEL 1 

Q. HOW DID YOU CALCULATE THE EAI FUEL AND PURCHASED 2 

ENERGY COSTS PRESENTED IN TABLE 1? 3 

A. The PROMOD production costing model was used to develop the pro 4 

forma fuel and purchased energy costs for EAI for the period July 2006 5 

through June 2007. 6 

 7 

Q. PLEASE DESCRIBE PROMOD. 8 

A. PROMOD is a commercially-available computer program licensed by 9 

NewEnergy Associates, L.L.C., a Siemens Westinghouse Company, 10 

which simulates the production cost (that is, fuel and purchased power 11 

costs) of an electric utility generating system using principles of economic 12 

dispatch.  PROMOD is widely used throughout the electric utility industry 13 

for resource and operational planning, production cost forecasting, 14 

regulatory filings, and other related purposes.  I have attached as EAI 15 

Exhibit RQM-1 the System Overview section of the PROMOD IV User’s 16 

Manual. This section explains the features and capabilities of the 17 

commercially-available versions of PROMOD. PROMOD IV, Version 18 

8.7.11, was used to develop the case described in my testimony. 19 

   PROMOD simulates the operation of an electric utility generating 20 

system by determining the economic operating point of each of that 21 

system’s generating resources.  PROMOD relies on a broad range of 22 

inputs including: 23 
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• fuel costs; 1 

• wholesale transactions; and 2 

• operating constraints such as: 3 

o system reliability requirements; 4 

o transmission; 5 

o fossil unit characteristics; 6 

o planned outages and forced outage rates; and 7 

o sales and demand. 8 

  PROMOD recognizes the effect of generating unit forced outages 9 

on a utility system’s operating costs.  PROMOD outputs include expected 10 

generation by unit, fuel consumption and fuel costs both by unit and by 11 

fuel contract, and purchases and sales of energy and the associated costs 12 

and revenues.  The version of PROMOD used by ESI contains a special 13 

accounting module developed by the program’s vendor to incorporate 14 

specific features related to the Entergy System Agreement and associated 15 

Service Schedules MSS-3 Exchange of Electric Energy Among the 16 

Companies (“MSS-3”) and MSS-5 Distribution of Revenue from Sales 17 

Made for the Joint Account of All Companies (“MSS-5”).  The special ESI 18 

accounting module simulates pool transactions and allocations of energy 19 

and costs in accordance with the System Agreement.  Except for this 20 

special accounting module, ESI’s version of PROMOD functions 21 

identically to commercially-available versions. 22 

 23 
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Q. PLEASE DESCRIBE THE SPECIAL ENTERGY MODULE IN PROMOD 1 

 THAT SIMULATES THE SYSTEM AGREEMENT ACCOUNTING. 2 

A.  MSS-3 establishes how energy produced by the generating units owned 3 

by each Operating Company or purchased from the wholesale power 4 

market is allocated among the Operating Companies, and at what cost 5 

that energy is shared.  All of the Operating Companies’ capacity is 6 

dispatched and operated by the SPO in order to meet the load 7 

requirements of all of the Operating Companies’ customers at the lowest 8 

practicable cost within the constraints of maintaining the proper daily 9 

operating reserves, voltage control, stability, and proper loading of 10 

facilities.  The special PROMOD accounting module simulates the 11 

allocation of the energy that is used by the Operating Companies or sold 12 

off-System pursuant to MSS-3 and MSS-5.  MSS-5 establishes how the 13 

net balance from sales to other than the Operating Companies is 14 

distributed among the Operating Companies.  15 

 16 

Q. WHAT ARE THE OUTPUTS OF PROMOD? 17 

A. Standard PROMOD output reports include projected generation by unit, 18 

fuel consumption and fuel cost both by unit and by fuel contract, and 19 

purchases and sales of energy and the associated costs and revenues as 20 

well as total net production costs by Operating Company. 21 

  22 



Entergy Arkansas, Inc.   
Direct Testimony of Roger Q Mills   
Docket No. 06-101-U   
 

- 8 - 

Q. IS THE PROMOD MODEL WIDELY USED IN THE ELECTRIC UTILITY 1 

 INDUSTRY? 2 

A. Yes.  NewEnergy Associates, L.L.C. has indicated that approximately 80 3 

companies have a license for PROMOD.  These include both domestic 4 

and international companies, and include investor-owned utilities, electric 5 

cooperatives, municipal electric providers, consulting companies, and 6 

power marketers. 7 

 8 

III. PROMOD DATA INPUTS 9 

Q. PLEASE DESCRIBE THE INPUT DATA USED IN DEVELOPING THE 10 

PROMOD STUDIES. 11 

A. The PROMOD database contains information necessary to model the load 12 

 requirements and power supply capabilities of the Operating Companies. 13 

Each of the various types of data inputs, which were obtained from the 14 

functional areas within ESI responsible for the operation of the Entergy 15 

Electric System,4 is discussed below.  A more detailed description of the 16 

PROMOD input data is attached as HIGHLY SENSITIVE PROTECTED 17 

INFORMATION EAI Exhibit RQM-2.   18 

                                                 
4 The Entergy Electric System is comprised of the generation and bulk transmission facilities of 
the Operating Companies, which facilities are operated as a single integrated electric system. 
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A. Load and Energy Forecasts 1 

Q. WHAT LOAD AND ENERGY FORECAST DATA ARE USED IN THE 2 

PROMOD STUDY?   3 

A. The load and energy forecast was developed by the SPO’s Price 4 

Forecasting and Analysis Section on an hourly basis for each geographic 5 

area modeled in PROMOD.  A detailed description of the different 6 

PROMOD areas is explained in HIGHLY SENSITIVE PROTECTED 7 

INFORMATION EAI Exhibit RQM-2.   8 

 9 

B. Generating Unit Characteristics 10 

Q. WHAT FOSSIL GENERATING UNIT DATA WERE USED IN THE 11 

PROMOD STUDY? 12 

A. Fossil unit characteristics modeled in PROMOD include minimum and 13 

maximum capacities, minimum up and down times, heat rate curves, unit 14 

availability rates, and other unit operating constraints.  These data were 15 

developed on a unit-by-unit basis.  Maintenance schedules were input into 16 

PROMOD to ensure that generating units on planned outages during 17 

certain times of the year would be modeled as not available for dispatch at 18 

those times.  The heat rate information for each fossil unit was developed 19 

from that unit’s input-output (“I/O”) curve.  This information was input into 20 

PROMOD as a polynomial equation, except for Big Cajun 2 Unit 3, for 21 

which an incremental heat rate was used because an I/O curve was not 22 

available. The I/O curves were developed from heat rate tests that were 23 
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performed at each generating unit.  The resulting I/O equation represents 1 

the relationship between the fuel burn rate (MMBtu/hr) and the net 2 

generator output (MW) across the load range of the unit. 3 

 4 

Q. HOW WAS THE FOSSIL GENERATING UNIT AVAILABILITY DATA 5 

 DEVELOPED? 6 

A. The unit availability rates used in PROMOD were developed based on the 7 

 historical performance of the Operating Companies’ generating units.  8 

Personnel at each generating station record events in the Generation 9 

Availability Data Reporting System that derate the generating capability of 10 

a unit and/or require a generating unit to be shut down.  Outage data for 11 

the period July 2003 through June 2005 were used to prepare the 12 

availability data used in the PROMOD study. 13 

 14 

Q. HOW WERE THE NUCLEAR UNIT OPERATING ASSUMPTIONS USED 15 

IN PROMOD DEVELOPED? 16 

A. Entergy Operations, Inc. (the entity responsible for operating the nuclear 17 

units owned by the Operating Companies) provided the nuclear 18 

assumptions included in the PROMOD database.  The assumptions 19 

related to nuclear plant operations include the nuclear refueling outage 20 

schedule, along with the capability and projected availability data, heat 21 

rate information, and fuel price data. 22 

 23 
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C. Fuel Information 1 

Q. WHAT FUEL FORECAST INFORMATION WAS INPUT INTO PROMOD? 2 

A. The fuel forecast information input for the fossil generation modeled in 3 

PROMOD includes heat content per unit volume and fuel prices.  The 4 

natural gas price forecast was based on the futures market price of natural 5 

gas, and reflects the Henry Hub forward prices for the period of July 2006 6 

through June 2007 of $8.90 per MMBtu.   7 

 8 

D. Operating Constraints 9 

Q. WHAT OPERATING CONSTRAINTS ARE MODELED IN PROMOD? 10 

A. The operating constraints modeled in PROMOD include such items as 11 

generating unit minimum up and down times, transmission constraints, 12 

and operating reserves. 13 

 14 

Q. WHAT ARE OPERATING RESERVES? 15 

A. Operating reserves are the generating capability above the peak load, 16 

which are carried for reliability purposes. 17 

 18 

Q. WHAT OPERATING RESERVE REQUIREMENTS ARE MODELED IN 19 

 PROMOD?   20 

A. The level of operating reserves was modeled in PROMOD and is shown in 21 

Table 2. 22 
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Table 2 1 

Months Operating Reserves 

January, February, May, June, July, 

August, September, December  

1,600 MW 

March, April, October, November 1,200 MW 

 2 

At least 50 percent of these operating reserves must be from spinning 3 

reserves.  In actual operations, the System’s operating reserve 4 

requirements are determined on a daily basis using a formula specified by 5 

the Southwest Power Pool.  SPO’s Operations Planning staff 6 

recommended the use of the MW levels above based on current operating 7 

practices. 8 

 9 

E. Purchased Power Transactions 10 

Q. PLEASE EXPLAIN THE VARIOUS CATEGORIES OF PURCHASED 11 

POWER TRANSACTIONS THAT ARE MODELED IN PROMOD. 12 

A. There are four categories of purchased power transactions.  The first 13 

category is off-System economy transactions.  These are economy 14 

transactions that involve parties other than the Operating Companies.  15 

The second category is internal economy interchanges.  These are the 16 

MSS-3 transactions among the Operating Companies.  The third category 17 

is Company-specific transactions.  The fourth category is merchant plant 18 
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transactions.  The method used to forecast or capture each of these 1 

transactions is described below. 2 

 3 

1. Off-System Economy Transactions 4 

PROMOD models off-System economy transactions based on the cost of 5 

the economy energy versus the cost of meeting load with owned 6 

generation and the ability to import or export economy energy across 7 

transmission interfaces or given other constraints.  The hourly market 8 

price curve that was assumed for modeling purposes was developed by 9 

Price Forecasting & Analysis using the MIDAS model.  The off-System 10 

market price curves were developed based on a depth-of-market 11 

approach.  PROMOD modeled a maximum of 2,000 MW that could be 12 

purchased from the Southern Company, an adjoining utility system.  This 13 

was modeled with four 500 MW purchase transactions with the price for 14 

each additional 500 MW increasing.  In other words, PROMOD models an 15 

upwardly-sloping supply curve, so that as the quantity of economy 16 

purchases made by the Operating Companies increases, so does the 17 

average cost.  The same method is used for purchases from Tennessee 18 

Valley Authority, another adjoining utility system.  Off-System economy 19 

purchases are allocated to the Operating Companies in proportion to their 20 

Load Responsibility Ratio, in accordance with Section 4.03 of the System 21 

Agreement.  For 2006 it is assumed that Entergy New Orleans, Inc. 22 

(“ENOI”) does not participate in these purchases and therefore these 23 
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purchases are allocated to the Operating Companies using a four-1 

company load ratio share.  A more detailed description of off-System 2 

economy transactions is contained in HIGHLY SENSITIVE PROTECTED 3 

INFORMATION EAI Exhibit RQM-2. 4 

 5 

2. Internal Economy Interchanges 6 

Internal economy interchanges (e.g., intra-System exchanges of energy 7 

pursuant to Service Schedule MSS-3) are forecasted using PROMOD. 8 

The customized accounting logic included in ESI’s version of PROMOD 9 

forecasts the exchange of energy among the Operating Companies in 10 

accordance with the terms of MSS-3. 11 

 12 

3. Company-specific Transactions 13 

Transactions tied to a specific Operating Company are explicitly modeled 14 

in PROMOD in accordance with the terms of each contract.  These 15 

transactions include contracts resultant from several Requests For 16 

Proposals as well as required purchases from Qualified Facilities pursuant 17 

to the Public Utilities Regulatory Policies Act. 18 

 19 

4. Merchant Plant Transactions 20 

The starting point for determining how much and which merchant plants to 21 

model in PROMOD was to analyze the actual purchases ESI made on 22 

behalf of the Operating Companies from merchant plants during the 12 23 
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month period ending May 2005.  Based on this analysis, 4,500 MW of 1 

merchant resources were modeled in PROMOD.  The merchant plants 2 

were modeled as 150 MW units with a minimum of 100 MW, which is 3 

consistent with how the Operating Companies purchased energy from 4 

these facilities.  Also, a minimum run-time of 8, 12, or 16 hours along with 5 

a minimum down-time of 6 hours was used which is reflective of actual 6 

purchases from these facilities.  A market heat rate was used for these 7 

merchant plants.  A summer (June-September) and non-summer 8 

(October-May) heat rate was developed based on price curves developed 9 

using the MIDAS model.  A minimum heat rate and a slope were 10 

developed from 100 MW to 4,500 MW of the assumed purchases, and the 11 

merchant units were randomly assigned a heat rate.  In other words the 12 

first 100 MW from merchant plants has a certain heat rate and each 13 

additional 150 MW merchant plant has an increasing heat rate.  This 14 

methodology is described in more detail in HIGHLY SENSITIVE 15 

PROTECTED INFORMATION EAI Exhibit RQM-2. 16 

Merchant purchases are allocated to the Operating Companies in 17 

proportion to their Load Responsibility Ratio, in accordance with Section 18 

4.03 of the System Agreement.  For 2006 it is assumed that ENOI does 19 

not participate in these purchases, and therefore a Load Responsibility 20 

Ratio is used based upon the other four Operating Companies.   21 

  22 
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F. System Transmission Operations 1 

Q. HOW IS THE ENTERGY TRANSMISSION SYSTEM MODELED IN 2 

PROMOD? 3 

A. The Transmission Analysis Module (“TAM”) in PROMOD begins with a 4 

case from the PSS/E transmission load-flow model that was posted on the 5 

Entergy Transmission OASIS internet website.  The Summer 2006 load 6 

flow scenario was the case utilized in this analysis.  In order to properly 7 

implement the TAM, certain adjustments were required to the PSS/E case, 8 

such as to: 9 

• Map each generator and transaction to specific generator busses; 10 

• Map each transmission bus to a PROMOD area; 11 

• Input non-conforming load at each load bus.  Non-conforming load 12 

is a constant load at a load bus and typically is representative of 13 

industrial load; and 14 

• Add the approved transmission upgrades for years beyond 2005. 15 

 PROMOD takes the current total Operating Companies’ loads (less the 16 

non-conforming load) and allocates the load to each bus using the 17 

percentage of PSS/E load at each bus (less any non-conforming load at 18 

that bus) to total Operating Company load.  The result of this effort is a 19 

direct current load flow representation of the Entergy Transmission 20 

System. 21 

 22 
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IV. CONCLUSION 1 

Q. AFTER THE DATA WERE COMPILED, HOW WERE THEY USED? 2 

A. Once the data were input to PROMOD, the program executed an hour-by- 3 

hour analysis to determine the economic operation of each of the 4 

Operating Companies’ current or proposed generating resources in order 5 

to serve the Operating Companies’ load including off-System sales.  The 6 

PROMOD analysis was performed for the study period.  PROMOD 7 

economically dispatched the resources available to meet load and sales 8 

consistent with the constraints input into the model.  The generation was 9 

dispatched from lowest to highest cost subject to constraints, and off-10 

System economy purchases were scheduled to minimize costs.  The 11 

PROMOD program computed estimated values for the energy produced at 12 

each of the Operating Company’s generating units (MWh), the amount of 13 

fuel burned by each generating unit (MMBtu), and the cost of that fuel.  14 

PROMOD also computed the amount of economy energy taken by each 15 

Operating Company and the cost of that energy.  In addition to calculating 16 

the unit dispatch and production costs for the Operating Companies’ 17 

generating units, as discussed earlier, ESI’s version of PROMOD also 18 

includes logic that simulates the energy accounting and billing per the 19 

terms of the System Agreement.  The production costs that are calculated 20 

for EAI are summarized in Table 1 above, are an input to the assessment 21 

of the effects of the resource plan on EAI’s total production costs. 22 

 23 
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Q. ARE THE COSTS PRESENTED IN TABLE 1 THE ACTUAL COSTS 1 

THAT WOULD BE RECOVERED BY RIDER ECR? 2 

A. No.  In addition to the adjustments discussed by Mr. Gillam, the costs 3 

presented in Table 1 are estimates produced by the PROMOD model, not 4 

actual costs.  The fuel and purchased power energy expense estimates 5 

presented in Table 1 are intended to represent a normal year.  For 6 

example, the PROMOD model included assumptions representing normal 7 

weather, normal generation unit outage schedule, a full year’s operation of 8 

a new CCGT, and the most reasonable expectations regarding fuel costs.  9 

Nonetheless, actual events will intervene, and the actual fuel and 10 

purchased power expense will almost certainly differ from the PROMOD 11 

projections. 12 

 13 

Q. DOES THIS CONCLUDE YOUR TESTIMONY? 14 

A. Yes, it does. 15 

 16 
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CERTIFICATE OF SERVICE 

 
 I, Steven K. Strickland, do hereby certify that a copy of the foregoing has 
been served upon all parties of record this 15th day of August 2006. 
 
 
 _________/ S /_________________ 
 Steven K. Strickland 

 




