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Q1. Please state your names, occupations, and by whom you are employed. 

A1a. [DCM] 1  My name is Daniel C. Mussatti.  I am employed as a Socioeconomist for 

the U.S. Nuclear Regulatory Commission’s (NRC’s) Office of New Reactors (NRO), Division of 

Site and Environmental Review, Environmental Technical Support Branch.  I am providing this 

testimony as the economic technical expert of the NRC with regard to need for power issues.  A 

statement of my professional qualifications is attached hereto as Exhibit NRC000032. 

A1b. [MJS]  My name is Dr. Michael J. Scott.  I am employed as a Staff Scientist and 

Senior Staff Economist at Pacific Northwest National Laboratory (PNNL), operated for the U.S. 

Department of Energy (DOE) by Battelle Memorial Institute.  I am providing this testimony under 

a technical assistance contract with the staff of the NRC.  A statement of my professional 

qualifications is attached hereto as Exhibit NRC000033.  

Q2. Please describe your job duties and responsibilities. 

A2a. [DCM]  I am a socioeconomist at the NRC.  Since June 2006, I have been the 

NRO’s expert for the determination of the need for power for planned new nuclear generating 

capacity.  This task includes the assessment of the future demand and supply of electricity in 

                                                            
1 In this testimony, the identity of the witness who supports each numbered paragraph is indicated 

by the notation of his initials in brackets. 
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accordance with NRC guidance for all Early Site Permit (ESP) and Combined License (COL) 

applications.  I am also responsible for the socioeconomic, environmental justice, and benefit-

cost balancing sections for all new reactor licensing environmental impact statements (EIS), 

including such assessments for all alternative sites.  As the expert for the above subject matter 

areas, I provide oversight and guidance to contracting staff from three national laboratories and 

several commercial consulting firms.  I am also the technical lead for the maintenance and 

revision of all relevant sections of the NRC’s guidance document, NUREG-1555, Environmental 

Standard Review Plan (ESRP). 

A2b. [MJS]  My current responsibilities at PNNL include (1) assisting the NRC Staff 

with environmental reviews for nuclear power plant licensing and license renewals in the areas 

of socioeconomics, environmental justice, need for power, and benefit-cost analysis; (2) 

providing life-cycle cost analysis, shipments analysis, national economic analysis, 

environmental analysis, and employment impacts analysis for the DOE’s Office of Energy and 

Renewable Energy (EERE) appliance standards program; (3) development of models for, and 

assessment of, the macroeconomic impacts of EERE energy efficiency and renewable energy 

programs; and (4) assisting in development of integrated assessment models of climatic change 

for the DOE in the area of uncertainty propagation. 

Q3.  Please describe your professional qualifications including education, training, 
work experience, and publications.  

A3a. [DCM]  I have a Bachelor of Business Arts degree in Economics and a Master of 

Science in Environmental and Natural Resource Economics from the University of Alaska 

Fairbanks.  I have a Master of Arts in Environmental Economics from the University of Maryland 

College Park and have completed all of the coursework (everything but the dissertation) for a 

Ph.D. in Environmental Economics from American University.  As a socioeconomist with the 

NRC, I have been responsible for the determination of the need for power for planned new 

nuclear generating capacity for all ESP and COL applications.   
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From January 2000 to June 2006, I was the U.S. Environmental Protection Agency 

(EPA) Industry Expert and liaison to the U.S. Department of Justice (DOJ) Environmental 

Enforcement Office.  In that role, I prepared analyses which included the design and costing of 

air pollution control devices for coal-fired plants under litigation for noncompliance with National 

Ambient Air Quality Standards and the estimation of economic rents that accrued to 

noncompliant units because of their avoidance of air pollution control costs (for the 

establishment of penalties). 

From 1993 until June 2006, I was a Senior Environmental Economist for the EPA’s 

Office for Air and Radiation.  I was the Senior Cost Engineer and editor of the EPA’s Air 

Pollution Control Cost Manual, industry’s seminal guidance document for sizing, design, and 

costing of air pollution controls for planning and permitting purposes.   

A3b. [MJS]  I received a Bachelor of Arts degree in economics from Washington State 

University, and Master of Arts and Ph.D. degrees in economics from the University of 

Washington.  I have been employed at PNNL as a senior economist for the last 30 years.  Prior 

to that, I was a research Assistant Professor of Economics at the University of Alaska Institute 

of Social and Economic Research.  Over the last 35 years I have participated in a number of 

applied economic studies that involved estimation of long-term growth in electricity demand, 

either to assess public policy options for governmental sponsors or to evaluate the impact of 

major electric power investments.  I also have evaluated the demand for electric power in 

residential and commercial buildings in the United States in the context of climatic change and 

have four peer-reviewed journal articles on that topic.  Since 1996, with colleagues, I have 

evaluated the required investments and potential market penetration success for DOE building 

energy efficiency programs.  Since 2006, I have conducted life-cycle cost assessments and 

national impact assessments of new energy-efficient appliances for DOE’s Appliance Standards 

Program.  In the early 1980s, I directed development of econometric electricity demand 

forecasting models and demand forecasts for two major studies of future energy options for the 
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State of Alaska.  I have published one peer-reviewed journal article on the consequences of 

closure of large nuclear facilities in the former Soviet Union, where I provided an assessment of 

demand growth.   

Q4. Please describe your involvement and responsibilities regarding the Staff’s 
preparation of the Environmental Impact Statement for Combined Licenses (COLs) for South 
Texas Project Electric Generating Station Units 3 and 4. 

 
A4a.  [DCM]   As the NRC technical expert for need for power determinations, I 

collaborated with contracted PNNL staff on the development of the EIS for the South Texas 

Project (STP) COL application for Units 3 and 4, which included pre-application activities; 

scoping, public meetings; and responding to public comments.  In conjunction with my PNNL 

partners I assisted in editing the following sections of the STP EIS:  Socioeconomic baseline 

and impacts (sections 2.5, 4.4, 5.4, 7.4, 9.3), Environmental Justice baseline and impacts 

(sections 2.6, 4.5, 5.5, 9.3), Need for Power (chapter 8) and Benefit-Cost Balancing (section 

10.6). 

A4b. [MJS]  As part of the NRC staff's environmental review of the STP COL 

application, documented in NUREG-1937, February 2011 ("FEIS”) (Ex. NRC00003A, 

NRC00003B, NRC00003C, NRC00003D), I provided technical input to the EIS.  I was the 

principal author of all sections dealing with socioeconomic baseline and impacts (including 

environmental justice), the need for power chapter, and the section on benefit-cost balance.  

Q5. What is the purpose of this testimony? 

A5. [DCM, MJS]  The purpose of this testimony is to present the NRC Staff’s views 

with respect to Contention DEIS-1. 

Q6. Are you familiar with Contention DEIS-1? 

A6. [DCM, MJS]  Yes.  Contention DEIS-1 submitted in this proceeding by the 

Sustainable Energy and Economic Development Coalition, the South Texas Association for 

Responsible Energy, and Public Citizen (collectively, “Intervenors”) as restated by the Atomic 

Safety and Licensing Board in its Memorandum and Order of February 28, 2011, alleges that: 
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NRC Staff’s DEIS analysis of the need for power is incomplete because it fails to 
account for reduced demand caused by the adoption of an energy efficient 
building code in Texas, the implementation of which could significantly reduce 
peak demand in the ERCOT region. 
 

We are familiar with the contention and basis G presented in the Intervenors’ Motion dated May 

19, 2010, as well as with the David Power Report submitted in support of the contention.   

Q7. Did you review or rely on any specific documents to prepare for or conduct your 
analyses in your testimony? 

 
 A7. [DCM, MJS]  The Staff’s assessment of the need for power is presented in the 

FEIS (Ex. NRC00003C, Ex. NRC00003D).  In preparing this testimony we have also considered 

and referenced the following specific documents (with NRC Exhibit numbers noted) in the 

responses for which we are individually responsible, as indicated by our initials: 

Exhibits 

• [DCM, MJS]  U.S. Nuclear Regulatory Commission (NRC).  2011.  Environmental Impact 
Statement for Combined Licenses (COLs) for South Texas Project Electric Generating 
Station Units 3 and 4.  NUREG-1937, Vols. 1 and 2.  ML11049A000, ML11049A001.  
(FEIS) (Ex. NRC00003A (Volume 1, through page 2-47), Ex. NRC00003B (Volume 1, 
from page 2-48 through the end of Chapter 2), Ex. NRC00003C (Volume 1, from 
Chapter 3 through the end of Volume 1), Ex. NRC00003D (Volume 2)). 

• [DCM, MJS]  U.S. Army Corps of Engineers and U.S. Nuclear Regulatory Commission.  
2008.  Memorandum of Understanding: Environmental Reviews Related to the Issuance 
of Authorizations to Construct and Operate Nuclear Power Plants. September 12, 2008.  
Accession No. ML082540354.  (Corps and NRC 2008) (Ex. NRC000034). 

• [MJS]  U.S. Department of Energy-Energy Information Administration (DOE/EIA). 2010. 
“Electricity Market Module.” Assumptions to the Annual Energy Outlook 2010.  Report 
#:DOE/EIA-0554(2010). Available at 
http://www.eia.gov/oiaf/aeo/assumption/electricity.html.  (EIA 2010) (Ex. NRC000035). 

• [DCM, MJS]  South Texas Project Nuclear Operating Company (STPNOC).  2010.  
South Texas Project Units 3 and 4 Combined License Application, Part 3, Environmental 
Report.  Sect. 1.1, 8.0, 8.1, and 8.2.  Revision 4, Bay City, Texas.  Accession No. 
ML102860592.  (ER) (Ex. NRC000036). 

• [MJS]  Electric Reliability Council of Texas (ERCOT), Media Kit:  Maps, 
http://www.ercot.com/content/news/mediakit/maps/ERCOT_Region_map.jpg.  
(ERCOT Media Kit) (Ex. NRC000037).  
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• [DCM, MJS]  U.S. Nuclear Regulatory Commission (NRC).  2000.  Environmental 
Standard Review Plan—Standard Review Plans for Environmental Reviews for Nuclear 
Power Plants.  NUREG-1555, Rev. 0 – Vol. 2.  Sect. 8.0.  NRC, Washington, D.C.  
ML003701937. (ESRP 2000) (Ex. NRC000038). 

• [DCM, MJS]  U.S. Nuclear Regulatory Commission (NRC).  2007.  Environmental 
Standard Review Plan—Standard Review Plans for Environmental Reviews for Nuclear 
Power Plants.  NUREG-1555, Rev. 1 – Sect. 8.1, 8.2.1, 8.2.2, 8.3, 8.4.  NRC, 
Washington, D.C.  ML071810022, ML071810025, ML071810028, ML071810031, 
ML071810034.  (ESRP 2007) (Ex. NRC000039). 

• [DCM, MJS]  U.S. Nuclear Regulatory Commission (NRC).  2010.  Staff Memorandum 
“Addressing Construction and Preconstruction Activities, Greenhouse Gas Issues, 
General Conformity Determinations, Environmental Justice, Need for Power, Cumulative 
Impact Analysis, and Cultural/Historical Resources Analysis Issues in Environmental 
Impact Statements.”  Rev. 02.  ML100760503. (2010 Staff Memorandum) 
(Ex. NRC000040). 

• [DCM, MJS]  Electric Reliability Council of Texas (ERCOT).  2010a.  2010 ERCOT 
Planning:  Long-Term Hourly Peak Demand and Energy Forecast.  Austin, Texas.  
Available at http://www.ercot.com/content/news/presentations/2010/2010%20Long-
Term%20Hourly%20Peak%20Demand%20and%20Energy%20Forecast.pdf.  
(ERCOT 2010a) (Ex. NRC000041). 

• [MJS]  Electric Reliability Council of Texas (ERCOT).  2010g.  Report on Existing and 
Potential Electric System Constraints and Needs, December, 2010.  Ch. 1-5.  Available 
at 
http://www.ercot.com/content/news/presentations/2011/2010%20Constraints%20and%2
0Needs%20Report.pdf.  (ERCOT 2010g) (Ex. NRC000042). 

• [DCM, MJS]  North American Electric Reliability Corporation (NERC).  2010.  2010 Long-
Term Reliability Assessment.  October 2010.  Excerpts.  Available at 
http://www.nerc.com/files/2010_LTRA_v2-.pdf.  (NERC 2010) (Ex. NRC000043).  

• [MJS]  Donohoo, K. 2007. “Long Term Demand and Energy Forecasting – Planning.” 
Presentation to 2007 Load Forecasting Forum Austin Control Center January 24, 2007.  
Available at http://www.ercot.com/calendar/2007/01/20070124-LoadForcast1.  
(Donohoo 2007) (Ex. NRC000044). 

• [DCM, MJS]  Electric Reliability Council of Texas (ERCOT).  2010c.  ERCOT Using New 
Forecasting Tool to Prepare for Wind Variability.  ERCOT press release.  March 25, 
21010.  Available at http://www.ercot.com/news/press_releases/2010/nr-03-25-10a.  
(ERCOT 2010c) (Ex. NRC000045). 

                                                            
 2 The 2010 Staff Memorandum was updated in 2011, shortly after the STP FEIS was published.  
There are no changes in the 2011 version related to the need for power analysis.  Therefore, in this 
testimony Staff cites to Rev. 0 of the Staff Memorandum.  
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• [MJS]  Electric Reliability Council of Texas (ERCOT).  2010d.  Draft Minutes of the Board 
of Directors Meeting of Electric Reliability Council of Texas, Inc.  November 16, 2010.  
Available at http://www.ercot.com/committees/board.  (ERCOT 2010d) 
(Ex. NRC000046). 

• [DCM, MJS]  Electric Reliability Council of Texas (ERCOT).  2010e.  Report on the 
Capacity, Demand, and Reserves in the ERCOT Region, System Planning, December 
2010, Revision 1.  Austin, Texas.  Available at 
http://www.ercot.com/content/news/presentations/2011/ERCOT%202010%20Capacity,
%20Demand%20and%20Reserves%20Report%20-%20Winter%20Upd.pdf.  
(ERCOT 2010e) (Ex. STP000007).   

• [DCM, MJS]  Electric Reliability Council of Texas (ERCOT).  2010b.  Report on the 
Capacity, Demand, and Reserves in the ERCOT Region, System Planning.  May 2010.  
Austin, Texas.  Available at 
http://www.ercot.com/content/news/presentations/2010/2010%20Capacity,%20Demand
%20and%20Reserves.pdf.  (ERCOT 2010b) (Ex. STP000006). 

• [DCM, MJS]  Electric Reliability Council of Texas (ERCOT). 2010f. ERCOT Long-Term 
System Assessment, December 2010. Austin, Texas. Available at 
http://www.ercot.com/content/news/presentations/2011/ERCOT%202010%20Long%20T
erm%20System%20Assessment.pdf.  (ERCOT 2010f) (Ex. NRC000047). 

• [MJS]  Texas A&M University Energy Systems Laboratory (ESL). 2010.  “2010 Texas 
Jurisdiction Energy Code Adoption Survey.” ESL-TR-10-06-01.  Available at 
http://esl.eslwin.tamu.edu/docs/terp/2010/ESL-TR-10-06-01.pdf.  (ESL 2010) 
(Ex. STP000010). 
 

• [MJS]  Kim, H., J. Baltazar, and J. Haberl.  2011.  Estimates of Energy Cost Savings 
Achieved from 2009 IECC Code-Compliant Single-Family Residences In Texas. ESL-
TR-11-01-01. Energy Systems Laboratory, Texas Engineering Experiment Station, 
Texas A&M University System.  Available at http://www-
esl.tamu.edu/docs/terp/2011/ESL-TR-11-01-01.pdf.  (Kim et al. 2011) (Ex. NRC000048). 

• [MJS]  Building Codes Assistance Project. 2010. Building Codes Assistance Project, 
Code Status: Texas; Code Status: Commercial.  Available at http://bcap-
energy.org/node/96; http://bcap-ocean.org/code-status-commercial.  
(Building Codes Assistance Project 2010) (Ex. NRC000049). 

• [MJS]  Sorrell, S., J. Dimitropoulos, M. Sommerville.  2009.  Empirical Estimates of the 
Direct Rebound Effect:  A review.  Energy Policy 37: 1356-1371.  Excerpts.  Available at 
http://www.sciencedirect.com/science/article/B6V2W-4VFJSC3-
1/2/953ff14d93eeb211fc0bc94ec4def56d.  (Sorrell et al. 2009) (Ex. NRC000050). 

• [DCM, MJS]  Elliott, N., R. Neal Elliott, Maggie Eldridge, Anna M. Shipley, John “Skip” 
Laitner, Steven Nadel, Alison Silverstein, Bruce Hedman, and Mike Sloan.  2007. 
Potential for Energy Efficiency, Demand Response, and Onsite Renewable Energy to 
Meet Texas’s Growing Electricity Needs.  March 2007.  Report Number E073.  American 
Council for an Energy-Efficient Economy, Washington, D.C.  Available at 
http://www.aceee.org/research-report/e073.  (ACEEE 2007) (Ex. STP000008).   
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• [MJS]  Electric Reliability Council of Texas (ERCOT).  2008.  About ERCOT. Austin, 
Texas. Accessed May 13, 2009 at http://www.ercot.com/about/index.  (ERCOT 2008) 
(Ex. NRC000051). 

• [DCM, MJS]  U.S. Department of Energy-Energy Information Administration (DOE/EIA). 
2006a. Annual Energy Outlook 2006 with Projections to 2030.  Supplemental Tables to 
the Annual Energy Outlook 2006, Table  61.  Electric Power Projections by Electricity 
Market Module Region, Electric Reliability Council of Texas. Available at:  
http://www.eia.gov/oiaf/archive/aeo06/supplement/index.html.  (EIA 2006a) 
(Ex. NRC000052). 

• [MJS]  Halverson, M.  E. Richman, B. Liu, D. Winiarski.  2010.  ANSI/ASHRAE/IESNA 
Standard 90.1-2007 Preliminary Determination Quantitative Analysis. PNNL-19789.  
Pacific Northwest National Laboratory, Richland, Washington 99352.  Available at 
http://www.energycodes.gov/status/documents/determinations_com_quantitative07.pdf.  
(Halverson et al. 2010) (Ex. NRC000053). 

• [MJS]  U.S. Department of Energy-Energy Information Administration (DOE/EIA). 2009. 
Electric Power Annual 2009 - State Data Tables: Retail Sales of Electricity by State by 
Sector by Provider, 1990-2009.  Electric Power Annual with data for 2009 Report 
Released: November 23, 2010.  Filtered for State: Texas and Industry Sector Category:  
Total Electric Industry.  Available at  
http://www.eia.gov/cneaf/electricity/epa/epa_sprdshts.html. (EIA 2009) 
(Ex. NRC000054). 

• [MJS]  U.S. Department of Energy-Energy Information Administration (DOE/EIA).  2003.  
Commercial Building Energy Consumption Survey.  Table E5A. Electricity Consumption 
(kWh) by End Use for All Buildings, 2003. Released September 2008.  Available at: 
http://www.eia.gov/emeu/cbecs/cbecs2003/detailed_tables_2003/2003set19/2003pdf/e0
5a.pdf . (EIA 2003) (Ex. NRC000055). 

• [MJS]  U.S. Department of Energy-Energy Information Administration (DOE/EIA). 2006b.  
2006 Energy Consumption by Manufacturers--Data Tables. Table 5.5    End Uses of 
Fuel Consumption, 2006; Level: National and Regional Data; Row: End Uses; Column: 
Energy Sources, including Net Electricity; Unit: Physical Units or Btu. Released March 
2010.  Available at http://www.eia.doe.gov/emeu/mecs/mecs2006/pdf/Table5_5.pdf.  
(EIA 2006b) (Ex. NRC000056). 

• [DCM, MJS]  U.S. Census Bureau.  2010.  Population and Housing Occupancy Status:  
2010 - State – Place.  2010 Census Redistricting Data (Public Law 94-171) Summary 
File.  GCTPL-2.  Filtered for Texas.  Available at: 
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=DEC_
10_PL_GCTPL2.ST13&prodType=table. (U.S. Census Bureau 2010) (Ex. NRC000057). 

Legal Documents 

• [DCM, MJS]  Nuclear Innovation North America LLC (South Texas Project Units 3 & 4), 
LBP-11-07, 73 NRC __ (Feb. 28, 2011) (slip op.).  (South Texas Project, LBP-11-07, 
73 NRC __ (slip op.)). 

• [DCM, MJS]  Intervenors’ Motion for Leave to File New Contentions Based on The Draft 
Environmental Impact Statement (May 19, 2010).  ML101400158. (Intervenors’ Motion). 
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• [DCM, MJS]  David Power’s “Comments Regarding Draft Environmental Impact 
Statement for Combined Licenses for South Texas Project Units 3 and 4 (May 19, 2010).  
ML101400160. (David Power Report). 

DEFINITIONS OF TERMS AND BACKGROUND 

Q8. What is the review team? 

A8. [DCM, MJS]  The review team is composed of NRC staff, NRC contractors, and 

staff from the U.S. Army Corps of Engineers (Corps).  FEIS at 4-1 (Ex. NRC00003C).  The 

Corps is a cooperating agency on the preparation of new reactor licensing EISs in accordance 

with the updated Memorandum of Understanding signed with the NRC.  See Corps and NRC 

2008 (Ex. NRC000034).  The NRC and the Corps established this cooperative agreement 

because both agencies have concluded it is the most effective and efficient use of Federal 

resources in the environmental review of a proposed new nuclear power plant.  The goal of this 

cooperative agreement is the development of one EIS that provides all the environmental 

information and analyses needed by the NRC to make a license/permit decision and all the 

information needed by the Corps to make a permit decision.  The Corps did not participate in 

the preparation of this testimony.  

Q9. What is the service area? 

A9. [DCM]  The relevant service area may be defined as a utility service area or by 

the relevant area served by a regional transmission authority, an independent service 

organization (ISO), or by the geographical boundaries of one of the North American Electric 

Reliability Commission (NERC) regional entities.  ESRP 2007 at 8.2.1-2 (Ex. NRC000039).  For 

the purposes of this testimony, the service area can be thought of as a closed, finite, defined 

area with distinct boundaries within which all electricity that is needed for that area is also 

produced in that area, with no inflow or outflow of electricity to other areas.  This is generally an 

oversimplification, because most service areas have interties with other areas, providing mutual 

support for meeting electricity demand.  However, the STP site is located in the Electric 

Reliability Council of Texas (ERCOT) region, which is an isolated service area with only limited 
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interties, which allows the ERCOT region to be considered a separate and independent system 

for analytical purposes.  FEIS at 8-4 (Ex. NRC00003C). 

 Q10.   What is an electrical generating unit (EGU)? 

 A10. [DCM]  An EGU is a mechanical device designed to produce electricity.  The STP 

site has two EGUs currently operating, Units 1 and 2; and the Applicant has submitted a COL 

application for two more:  Units 3 and 4.  

 Q11. What is demand? 

 A11. [DCM]  The demand for electricity is different from the general way in which 

economists define the term.  Unlike commodities that can be stored as inventory during periods 

when more items are produced than are purchased, the demand for electricity is an 

instantaneous concept typically measured in terms of kilowatt hours (kWh) for the demand for 

electricity over time, or megawatts (MW) for the demand for electricity at any given point in time.  

Electricity cannot be stored easily or inexpensively, consequently, the concept of an electricity 

inventory or surplus in production is not meaningful.  Instead, instant by instant, the amount of 

electricity being consumed is the demand for electricity.  Unlike other things purchased by 

consumers, the demand for electricity fluctuates continuously.  The major categories of demand 

for analytical purposes are residential, commercial, industrial, and “other,” which typically 

includes such consumption categories as institutional demand (prisons, airports, lighthouses, 

etc.) and government demand (street lights, military bases, etc.). 

 Q12. What is firm load? 

 A12. [DCM]  For the purposes of this project, firm load is the long-term forecast model 

total summer peak demand minus loads acting as resources and demand side management 

(the modification of consumer demand for energy through various methods such as financial 

incentives and education programs).   
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 Q13. What is reserve margin? 

 A13. [DCM]  Reserve margin is “the percentage of capacity required in excess of peak 

demand needed for unforeseeable outages.”  EIA 2010 (Ex. NRC000035).  Economic stability is 

defined as the equilibrium between supply and demand, but for electricity, that is not sufficient.  

If the system could only produce exactly the amount of electricity that it demanded, then the 

system would be exposed to the risk of unmet demand if something were to happen to an EGU, 

such as a natural disaster or mechanical failure that forced an EGU to shut down.  This unmet 

demand would result in rationing of available electricity supply (a brown out) or a complete loss 

of electricity supply in part or all of the system (blackout).  To prevent such occurrences, 

electrical systems plan for contingencies by keeping a reserve margin—a buffer amount of 

existing and available capacity beyond the maximum amount that is expected to be demanded. 

The simple formula for reserve margin is:  

Reserve margin =  Resources –  Firm Load ForecastFirm Load Forecast 100 

ERCOT raised its reserve margin from 12.5 to 13.75% in 2010.  FEIS at 8-15 (Ex. 

NRC00003C). 

 Q14. What are baseload, intermediate load, peak load, and reserve margin? 

 A14. [DCM]  Since total demand for electricity varies continuously, there are periods 

when demand is low and only some EGUs are needed, and other times when the demand for 

electricity can only be met by using all of the EGUs that are available.  Electricity cannot be 

easily stored; consequently some EGUs run all the time and some run a small fraction of the 

time.  

 Generation resources needed at peak demand are made up of four components.  The 

firm load equals the sum of three of these components (baseload, intermediate load, and 

peaking resources).  The fourth component is the reserve margin, the quantity of available but 
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unutilized capacity in the system that is kept strictly to minimize the times when supply does not 

meet demand.  

 Baseload power demand is approximately the minimum demand of the system—typically 

35 percent to 40 percent of maximum peak load, depending on geography, weather, and other 

factors.  “Baseload plants (usually coal-fired, nuclear, or hydroelectric) address this minimum 

demand and operate almost continuously (about 70 to 80 percent of the time), except when 

down for maintenance, repairs, or forced outages.”  FEIS at 8-9, 8-10 (Ex. NRC00003C) 

(citations omitted).  Baseload units are generally the cheapest producers of electricity with the 

most stable fuel prices, are slow to bring on or off line, and do not respond well to fluctuations in 

demand; consequently, baseload units run almost continuously.  

 Unlike baseload units that stay on-line for months (or even years), peaking units respond 

to short-term fluctuations in the demand for electricity and therefore have repeated cycles of 

operational and stand-by status.  The typical generating technologies for peaking units are 

combustion engines (natural gas or diesel) or hydroelectric energy.  Peak load is a phenomenon 

that usually occurs when temperature is at its hottest or coldest when demand is the highest.  In 

most locations, including ERCOT, summer peak demand is greater than winter peak demand.  

System planners (ERCOT, NERC member regions, and utilities) determine the reserve margin 

that is needed to meet the highest anticipated demand and still have an adequate capacity 

available for contingencies, based on summer peak demand. 

 The units that provide the power needed between baseload and peak load demands are 

intermediate load units.  Intermediate load units do not generally include coal or nuclear fueled 

EGUs, but can include natural gas and many renewable energy sources.  

Q15. Why does annual peak demand occur in the summer and not in the winter for the 
ERCOT region? 
 
 A15. [DCM]  It is a function of geography.  The amount of electricity the utility manager 

needs is the sum of two components:  the (expected) maximum amount of electricity that would 
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be demanded, and a reserve of available power to ensure the complete satisfaction of any 

expected level of demand if some problem were to threaten the reliability goal of full demand 

satisfaction.  For ERCOT, that maximum amount of electricity demanded can be found in the 

peak summer (hourly) demand, since the summers in Texas are extremely hot and humid and 

winters tend to be mild.  If, instead, we were dealing with a project in New Hampshire, the peak 

winter demand could easily be considered most important, if the energy requirements for 

heating in the winter exceeded those for summer cooling.  ERCOT set its target reserve margin 

at 13.75% of firm load at the summer peak.  FEIS at 8-15 (Ex. NRC00003C).  

Q16. Why does the review team focus its need for power determination on baseload 
generation? 

 
A16. [DCM, MJS]  The review team assesses the need for baseload generation 

because the applicant explicitly states in its ER that: 

The proposed action is NRC issuance of COLs to the applicants authorizing the 

construction and operation of two U.S. Advanced Boiling Water Reactors (ABWRs) at 

the STP site. The purpose of STP 3 & 4 is to provide baseload generation for use by the 

owners and/or for eventual sale on the wholesale market.   

ER at 1.1-1. (Ex. NRC000036). 

Q17. How do baseload power and peak summer demand power relate to one another? 

A17. [DCM]  For reliability planning, the need for power is a function of the maximum 

demand for power that is predicted in the reasonable future, along with a “buffer” of additional 

available generating capacity that is held in reserve for balancing the grid and to mitigate 

unanticipated outages.  For planning purposes in the ERCOT region, analysts typically use the 

maximum peak hourly load (peak summer load) as an appropriate starting point.  FEIS at 8-15 

(Ex. NRC00003C).  However, while necessary for reliability purposes, peak load demand does 

not fully inform the distribution of power between baseload, intermediate load, and peak load 

power.  Baseload EGUs do not respond easily to changes in demand and must run 
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continuously—at least 70 or 80% of the time.  FEIS at 8-10. (Ex. NRC00003C). Consequently, 

the part of peak demand that is served by baseload generation must be estimated.  One 

estimation strategy is to identify the lowest level of electricity demand in a year and identify that 

quantity demanded to be served by baseload.  This is often reasonable, provided the difference 

between the highest peak and the lowest trough is not too severe.  However, if much of the 

demand for power were to come from extreme peaks, the situation could arise where the 

analyst could determine a need for power but the system would be better served by installing 

peaking units with greater operational flexibility.  Therefore, the Staff has to characterize more 

than just the maximum observed hourly demand (peak summer demand) to determine the need 

for a baseload unit. 

OVERVIEW OF THE STP FEIS NEED FOR POWER ANALYSIS 

 Q18. What time period did the review team focus on in determining whether there was 
a need for the power produced by the proposed STP units? 

 
A18. [MJS]  The review team examined the 2010-2025 time period, with the focus on 

the period from 2015 to 2020. 

Q19. Why did the review team focus on this time period? 

A19. [MJS]  There are two reasons.  First, the Applicant’s environmental report (ER) 

proposed commercial operation for STP Unit 3 in March, 2015 and STP 4 in March, 2016, 

based on a 63-month construction schedule and an NRC approval of the COL application by 

January 2011.  ER at 1.1-4 (Ex. NRC000036).  While it is clear that approval did not happen in 

January 2011, the proposed construction schedule would still allow commercial operation by the 

year 2020, and thus, the relevant time period is still 2015-2020.  Second, although in this case 

we have an acceptable need for power evaluation by a state or regional agency, when NRC 

staff must prepare a need for power analysis in the absence of such an evaluation, the ESRP3 

                                                            
 3 [DCM]  NUREG-1555, U.S. Nuclear Regulatory Commission Standard Review Plans for 
Environmental Reviews for Nuclear Power Plants (ESRP 2000 (Ex. NRC000038)) outlines the process for 
conducting all aspects of the NRC Staff’s environmental review.  Certain sections of the ESRP were 
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focuses the need for power analysis’ projections on a period from the date of application 

“through the 3rd year of commercial operation of all proposed units.” ESRP 2007 at 8.2.1-3. (Ex. 

NRC000039).  The year 2020 is a reasonable estimate of the likely third year of commercial 

operation.  

Q20. What region did the review team focus on in performing its need for power 
analysis? 

A20. [DCM, MJS]  The review team focused on the region comprising the ERCOT ISO 

service area.  

Q21. What region does ERCOT cover? 
 
A21. [MJS]  Generally speaking, ERCOT covers most of Texas, excluding the 

Panhandle (Amarillo and Lubbock), the El Paso area, and a narrow band on the eastern border 

(Texarkana and Beaumont).  FEIS Figure 8-1 (Ex. NRC00003C) shows the ERCOT region 

imposed on a map of Texas.  Attachment 1 is a more detailed map from the ERCOT Media Kit 

(Ex. NRC000037), showing major cities as well.  

Q22. Why did the review team base its need for power analysis on the ERCOT 
region’s power needs? 

 
A22. [DCM, MJS]  The ESRP states:   

The geographic scope for the need for power may be defined in the application 
by a utility service area, but it also exists in a larger geographic context because 
power from outside a utility service area boundary may also serve the load.  This 
larger boundary is primarily a function of the way the transmission system is 
planned and managed. 
 

ESRP 2007 at 8.2.1-2 (Ex. NRC000039).  The review team accepted the Applicant’s position 

that the relevant service area for evaluating the need for power from STP Units 3 and 4 is the 

                                                                                                                                                                                                
updated for use and comment in 2007 (ESRP 2007 (Ex. NRC000039)).  Supplemental guidance was 
issued in 2010 (2010 Staff Memorandum (Ex. NRC000040)) and revised in 2011 to reflect review 
practices that should be followed to deal with changes in practices and with emerging issues.  The 
supplemental guidance would be reflected in a subsequent update to the ESRP, but it was important to 
document the process and ensure that it was publicly available.  ESRP Chapter 8 contains guidance on 
conducting NRC’s need for power analyses from both 2000 and 2007 sections, but the there are no 
differences between the 2010 and 2011 versions of the Staff memorandum regarding need for power 
determinations.  Therefore, the 2011 version of the Staff Memorandum was not used in this testimony. 
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ERCOT region.  The Applicant noted the following reasons in its ER (ER at 8.0-1 (Ex. 

NRC000036)):  

The electric utility industry in the State of Texas was deregulated in 2002.  One of 
the principal owners of STP 3 & 4 is a merchant generator that does not have a 
specific service area and the other owner sells excess capacity in the Electric 
Reliability Council of Texas (ERCOT) wholesale market.  Therefore, STP Nuclear 
Operating Company (STPNOC) has defined the region of interest for evaluating 
the need for power and alternative sites (Section 9.3) as the entire area served 
by ERCOT, which is the independent system operator for the electric grid for 
most of Texas.   

The “wholesale market” referred to in the above quotation refers to the wholesale power market 

in the ERCOT region, which due to its limited transmission interconnections with the rest of the 

country, is the only practicably accessible wholesale market for generators at the STP site.  

FEIS at 8-4 through 8-5 (Ex. NRC00003C) (citing ER at 8.1-3 through 8.1-4 (Ex. NRC000036)).  

Q23. What is ERCOT and what are its responsibilities? 
 

A23. [MJS]  As stated in the FEIS:4  
 

ERCOT is a membership-based nonprofit corporation formed under 26 USC 
501(c)(6) of the Internal Revenue Code.  It is governed by a board of directors 
and subject to oversight by the Public Utility Commission of Texas (PUCT) and 
the Texas Legislature.  ERCOT’s members include retail consumers, investor-
owned and municipally-owned utilities, rural electric cooperatives, river 
authorities, independent generators, power marketers, and retail electric 
providers (ERCOT 2008a).  The ERCOT board of directors is made up of 
independent members, consumers, and representatives from each of ERCOT’s 
electric market segments. 
 
The board of directors appoints ERCOT’s officers, who direct and manage day-
to-day operations (ERCOT 2008b).  ERCOT’s responsibilities include: 

 
• managing the flow of electric power to approximately 22 million Texas 

customers, representing 85 percent of the State’s electric load, 
 

• scheduling power on an electric grid with 40,000 mi of high-voltage 
transmission lines and more than 550 generation units, 

 
• managing financial settlements for the Texas competitive wholesale bulk-

power market, and 
 

• administering of customer switching for 6.5 million Texans in competitive 
choice areas (ERCOT 2008c).  

                                                            
4 ERCOT 2008c in the quotation is cited as ERCOT 2008 (Ex. NRC000051) in this affidavit. 
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FEIS at 8-2 (Ex. NRC00003C). 

The FEIS also explains ERCOT’s forecasting responsibilities:  

As explained in the ER and confirmed in the references below, under 
deregulation in Texas, utilities no longer perform the comprehensive analysis and 
planning functions that they once did. The central planning organization under 
the new Texas market is the ERCOT ISO. State law assigns these obligations to 
ERCOT, under the oversight of the PUCT. The analyses, reports, system 
planning processes, and criteria development from ERCOT are the key 
measures for determining resource needs in the State . . . . 
 

FEIS at 8-4 (Ex. NRC00003C) (citing ER at 8.1-4 and Texas Utility Code Sections 39.155(b) 
and 39.904(k)). 

Q24. What information did the review team rely on in preparing its need for power 
analysis in the FEIS? 

 A24. [DCM, MJS]  The review team’s assessment of need for power for an early site 

permit or COL license application is guided by the ESRP (Ex. NRC000038 and 

Ex. NRC000039) and the 2010 Staff Memorandum (Ex. NRC000040), which describe in detail 

the information the review team should obtain if it were to perform its own independent review 

and not rely upon the analysis performed by the Applicant or some other entity.  However, the 

ESRP urges the review team to seek and use existing analyses, stating:  “The staff should 

review applicable evaluations and determine if each is (1) systematic, (2) comprehensive, (3) 

subject to confirmation, and (4) responsive to forecasting uncertainty . . . . If the need-for-power 

evaluation is found acceptable, no additional independent review by the NRC is needed . . . .”  

ESRP 2007 at 8.2.1-3.  (Ex. NRC000039).  When the review team determines an analysis is 

acceptable, implicit in the reliance upon that analysis is the reliance upon the information that 

served as inputs to that analysis, as well as the conclusions that were produced by it.   

The review team began its need for power analysis by first evaluating the need for power 

assessment provided in Applicant’s ER, which was based on ERCOT forecasts for 2007 (ER 

Rev. 0).  The review team evaluated the appropriateness of using the ERCOT region as the 
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relevant service area.  As described in Answer 22, the review team decided the ERCOT region 

was an appropriate relevant service area for the STP Units 3 and 4 need for power analysis.   

The review team, following the ESRP guidance, then evaluated whether or not the 

ERCOT analysis met the NRC’s four reliability criteria.  As discussed in section 8.1.3 of the 

FEIS (Ex. NRC00003C), the review team made the determination that the analyses did meet 

the criteria.   

The review team then went on to review multiple ERCOT reports, including the Long-

Term Hourly Peak Demand and Energy Forecast for years 2007, 2008, 2009, and 20105 and 

the Report on the Capacity, Demand, and Reserves in the ERCOT Region for the years 2007, 

2008, 2009, and 2010.6  These mid-year annual reports (with end-year updates) form the basis 

for power planning in the ERCOT region.  

 Q25. How did the review team determine that the ERCOT forecasts were 
1) systematic, 2) comprehensive, 3) subject to confirmation, and 4) responsive to forecasting 
uncertainty? 
 

A25. [MJS]  The review team reached its conclusions based on a review of ERCOT 

practices.  The full explanation is contained in chapter 8 of the FEIS (Ex. NRC00003C), 

                                                            
 5 Electric Reliability Council of Texas (ERCOT). 2007. 2007 ERCOT Planning Long-Term Hourly 
Peak Demand and Energy Forecast, May 8, 2007. Austin, Texas.  Available at 
http://www.ercot.com/news/presentations/2007/2007_ERCOT_Planning_Long_Term_Hourly_Demand_ 
Energy_Forecast_.pdf; Electric Reliability Council of Texas (ERCOT).  2008.  2008 ERCOT Planning 
Long-Term Hourly Peak Demand and Energy Forecast.  Austin, Texas.  Available at 
http://www.ercot.com/content/news/presentations/2008/2008%20Planning%20Long-
Term%20Hourly%20Demand%20Energy%20Forecast%20Final.doc; Electric Reliability Council of Texas 
(ERCOT).  2009.  2009 ERCOT Planning Long-Term Hourly Peak Demand and Energy Forecast.  Austin, 
Texas. May 1, 2009.  Available at 
http://www.ercot.com/content/news/presentations/2009/2009_Planning_Long-
Term_Hourly_Demand_Energy_Forecast-av2009.pdf; and ERCOT 2010a (Ex. NRC000041). 
 
 6 Electric Reliability Council of Texas (ERCOT). 2007.  Report on the Capacity, Demand, and 
Reserves in the ERCOT Region. System Planning. May 2007. Available at 
http://www.ercot.com/content/news/presentations/2007/ERCOT_2007_CDR_December_Update_ 
FINAL.xls; Electric Reliability Council of Texas (ERCOT). 2008.  Report on the Capacity, Demand, and 
Reserves in the ERCOT Region. System Planning. May 2008. Available at 
http://www.ercot.com/content/news/presentations/2008/ERCOT_CDR_update_12-15-08_public.xls; 
Electric Reliability Council of Texas (ERCOT). 2009.  Report on the Capacity, Demand, and Reserves in 
the ERCOT Region. System Planning. May 2009. Available at 
http://www.ercot.com/content/news/presentations/2009/ERCOT%20CDR%202009%20with%208-3-
09%20fuel%20type%20corrections.pdf; and ERCOT 2010b (Ex. STP000006). 
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primarily in section 8.1.3.  Briefly, the ERCOT forecasts meet the four criteria for the following 

reasons. 

 Systematic:  As explained in the FEIS at 8-5 (Ex. NRC00003C), the ERCOT process is 

systematic, and the system is open to review by numerous stakeholders that may themselves 

have a variety of views concerning the need for power.  ERCOT provides annual long-term 

forecasts of electricity demand, using industry best-practice econometric methods that are 

documented in their publicly-available reports, reviewed by a technical advisory committee, and 

subject to review by their membership.  Economic, demographic, and weather data used to 

derive the forecasts are from well–known commercial sources.  ERCOT 2010a at 1 

(Ex. NRC000041).  Membership in ERCOT is open to any entity that meets any of the ERCOT 

market segment definitions as set forth in the ERCOT bylaws.  Members must be in an 

organization that either operates in the ERCOT region or represents consumers within the 

ERCOT region.  The members are organized by the following market segments:  consumers, 

cooperatives, independent generators, independent power marketers, independent retail electric 

providers, investor owned utilities, and municipal utilities.  The essence of ERCOT is that it is a 

neutral and independent source of information on electricity issues for policymakers. 

 Comprehensive:  As stated in the FEIS, ERCOT takes into account trends in customer 

demand (including the underlying factors of population, income, and employment growth and 

impacts of both normal and extreme weather conditions).  FEIS at 8-5 (Ex. NRC00003C) (citing 

ERCOT 2010a (Ex. NRC000041)).  The electricity supply analysis takes into account changes 

in the generation profile and potential generation additions; new generating resources planned 

for construction in Texas; trends in electric power generation by fuel source; trends in 

consumption by class of consumer; forecasts of future electricity sales; transmission congestion 

in Texas; demand side management, demand response, and distributed generation; and electric 

reliability assessments. 
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 Subject to Confirmation:  As stated in the FEIS at 8-6 to 8-7 (Ex. NRC00003C), the 

ERCOT forecasts are independently reviewed, confirmed, and consolidated by PUCT and 

NERC.7  In addition, both the Long-Term Hourly Peak Demand study and the Capacity, 

Demand, and Reserves (CDR) Report look at historical information as a check on past 

forecasting performance.  Id. at 8-6.8  These reports are published and available on ERCOT’s 

extensive website.9  To validate the forecast model, ERCOT performed a test by first estimating 

the model using its regression equations with data up to December 2005 and then producing a 

forecast of electricity demand for each hour from January 2006 to December 2006 using the 

actual temperatures.  Actual temperatures were used because the model does not predict 

weather, but predicts energy consumption for an average of possible temperatures.  To validate 

against actual consumption therefore requires actual temperatures.  A need for power forecast 

for the summer season only was also produced using the actual temperatures.  The system 

peak that occurred on August 17, 2006, was forecasted for the year 2006 with a 0.78 percent 

error and a 0.45 percent error for the summer alone.  FEIS at 8-7 (Ex. NRC00003C).10  Forecast 

comparisons for 2008 show a -0.5 percent error for annual energy (with monthly errors from -

7.6% to +6.0%).  Maximum hourly demand at the August peak had a -1.0% error and the 

forecast for annual peak had a -4.2% error.  Id.  Over a longer term, from 1999 to 2006, the 

ERCOT peak demand and energy consumption forecasts were within ± 5% of the actual values 

                                                            
 7 ERCOT 2010g (Ex. NRC000042) shows that PUCT depends on ERCOT for analysis of 
transmission needs (in turn dependent on ERCOT load forecasts) to help plan the state’s transmission 
system.  NERC 2010 (Ex. NRC000043) shows that ERCOT demand forecasts for the ERCOT region 
(Texas Reliability Entity region) are adopted by NERC in its long-term reliability assessments.  See 
ERCOT 2010g at 5, 9, 11-13, and 25-28 (Ex. NRC000042), and NERC 2010 at 3-16, 30-35, and 257-66 
(Ex. NRC000043). 

 8 Citing ERCOT 2010b (Ex. STP000006). 
 

9 To confirm long-term (2015 and 2020) forecasts, the review team also used:  ERCOT 2010f at 5 
(Ex. NRC000047). 

 
 10 Citing ERCOT, 2008 ERCOT Planning Long-Term Hourly Peak Demand and Energy Forecast.  
Available at http://www.ercot.com/content/news/presentations/2008/2008%20Planning%20Long-
Term%20Hourly%20Demand%20Energy%20Forecast%20Final.doc. 
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(ER at 8.2-4 (Ex. NRC000036) (citing Donohoo 2007 at 15 (Ex. NRC000044)), which at first 

appears to be an error of between 3,000 MW and 4,000 MW.  However, the historical “forecast” 

in this case assumed normal (average) weather.  Nearly all of the 1999-2006 apparent forecast 

error was due to weather, which is accounted for by ERCOT’s 90% confidence bands derived 

from calculations of peak load under extreme weather conditions.  The ERCOT target reserve 

margin includes an allowance for hot or cold weather.  Donohoo 2007 at 16 (Ex. NRC000044).  

Thus, when weather uncertainty is taken into account, ERCOT demand forecasts are highly 

accurate.  In addition, ERCOT has reasonable methods both to forecast the consequences of 

weather uncertainty and to account for it.  ERCOT publishes its methodology, key input data, 

forecast errors, methodological uncertainties and limitations, and conclusions.   

 Responsive to Forecast Uncertainty:  As stated in the FEIS at 8-7 (Ex. NRC00003C), in 

preparing its load forecasts and reliability assessments, ERCOT takes account of forecasting 

uncertainty.   

 Weather Uncertainty:  Although weather cannot be forecast accurately more than a few 

days into the future, ERCOT’s process carefully considers the effects of weather (especially 

temperature) uncertainty on the demand for electricity and on the reserve margin.  ERCOT’s 

long-term forecasts include estimates of demand at the 90th percentile (highest) and 10th 

percentile (lowest) temperatures experienced over the previous 14 years.  The impact of 

weather on peak demand can be as much as 5% (roughly 3,500 MW).  See ERCOT 2010a at 2 

(Ex. NRC000041).  Because of the variability of wind and the increasing reliance on wind power 

in Texas, ERCOT is also adopting improved wind forecasting tools.  ERCOT 2010c 

(Ex. NRC000045).   

 Economic and Demographic Uncertainty:  ERCOT’s forecasts have some built-in 

understatement of need for new electricity generation due to economic uncertainty.  For 

example, the 2010 ERCOT forecast used Economy.com’s “low” or pessimistic economic 
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forecast to drive the load forecast in recognition of continuing slow recovery from the recent 

recession.  See ERCOT 2010a at 4 (Ex. NRC000041). 

 Policy Uncertainty:  Additionally, ERCOT does not give credit to legislation, rules, and 

programs that do not yet exist.  For example, when the forecast was compiled in 2010, policies 

did not yet include upward revisions of PUCT efficiency regulations and adoption of new 

statewide building energy codes, which occurred later in 2010 and were under discussion at the 

time.  Had they been included, these policies would have reduced the demand for new 

generation.   

 Potential Changes to Generating Resources:  ERCOT does not directly include in its 

forecasts either the potential retirement of existing resources or the potential additions of new 

resources unless these changes are nearly certain.  Although ERCOT does not directly include 

potential retirements of existing generating units in its reference projection of available 

resources, in its annual CDR report, it does show the consequences of retiring all generating 

plants of particularly old vintages.  ERCOT’s December 2010 CDR update was the first forecast 

to include the increase of required reserve margin to 13.75% from its previous value of 12.5%.  

See ERCOT 2010d at 21 (Ex. NRC000046); ERCOT 2010e at 7-8 (Ex. STP000007).  In the 

annual CDR report, ERCOT takes into account the fact that not all proposed new generating 

units will be built and that some existing generating units may be taken offline for various 

reasons.  The more likely planned units in the study phase for interconnection agreements are 

shown in the CDR report as other potential resources, but not credited as generating capacity.  

Off-line units that have not been retired officially are shown as mothballed units.  A subset of 

these is rated as available generating capacity.  ERCOT 2010b at 6 (Ex. STP000006).11 

                                                            
11 A mothballed unit is a generation resource for which a generation entity has submitted a 

Notification of Suspension of Operations, for which ERCOT has declined to execute a Reliability Must-
Run agreement, and for which the generation entity has not announced retirement of the generation 
resource.  Available mothballed generation is the probability that a mothballed unit will return to service, 
as provided by its owner, multiplied by the capacity of the unit.  Return probabilities are considered 
protected information under the ERCOT Protocols and therefore are not included in the report.  Finally, 
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Q26. Did the review team perform additional sensitivity analyses on the ERCOT 
forecasts?  If yes, what analyses did the review team perform and why? 

 
A26. [MJS]  Yes, although the ERCOT forecasts satisfied the four criteria in the ESRP, 

as discussed above, the review team recognized that ERCOT forecasts are performed at a 

point in time and do not incorporate potential policies that do not yet exist at the time the 

forecast is made.  They also do not include future changes (neither additions nor deletions) in 

the fleet of generating resources that do not meet ERCOT’s standards for inclusion in a 

forecast.  For example, new resources must have both a signed interconnection agreement and 

air permit to be included as resources.  FEIS at 8-19 (Ex. NRC00003C).  In addition, ERCOT 

forecasts do not include future retirements of generating units.  However, ERCOT’s annual 

forecast report does include total generating capacity of units 30, 40, and 50 years old to show 

the size of the older generating fleet that could retire in the next few years.   

Therefore, the review team conducted an additional sensitivity or confirmatory analysis 

to see how the demand forecasts and need for baseload power might be affected by policy 

events in 2010 for which impacts could be readily computed as well as relatively likely scenarios 

of changes in generating resources.  In the FEIS (Ex. NRC00003C), Table 8-6 takes into 

account simultaneously, the new 2010 PUCT rules would be in place (reducing growth in new 

demand by an additional 10 percent), an approximate doubling of new wind generation 

(increasing the total effective capacity, called Effective Load Carrying Capability), ERCOT’s 

increase in required reserve margin from 12.5% to 13.75%, and the future potential retirement 

of generating plants over 50 years old.   

                                                                                                                                                                                                
the difference in the available mothballed generation (see definition above) and the total mothballed 
capacity is assigned to other potential resources.  ERCOT 2010b at 6 (Ex. STP000006). 
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Q27. What were the results of the review team’s sensitivity analysis? 

A27. [MJS]  The review team found ERCOT’s need for power evaluations acceptable.  

Further, the review team’s analysis confirmed a need for baseload power in the ERCOT region 

in the amounts represented by STP Units 3 and 4.    

THE ERCOT ECONOMETRIC FORECAST 

Q28. How does ERCOT perform its load forecast? 
 
A28. [MJS]  ERCOT has developed a forecasting methodology that is based on a 

series of econometric equations that describe the historical trend relationships between total 

electricity demand in the ERCOT region and certain economic and demographic variables.  

Both peak demand (MW) and annual energy consumption (MWh) are calculated.  The details of 

the methods are published by ERCOT in a methodology section of its annual Long-Term Hourly 

Peak Demand and Energy Forecast and Report.  ERCOT 2010a at 25-36 (Ex. NRC000041).  

ERCOT staff estimates peak demand on a seasonal basis and annual electricity consumption 

on a monthly basis for eight weather zones within the ERCOT region.  Peak demand and 

annual electricity consumption are estimated as mathematical functions of certain “explanatory 

variables”:  population, calendar variables (hour of day, week day/weekend, holiday, and month 

indicators), weather, and economic variables, all based on historical data.  The coefficients of 

the mathematical functions are derived from historical observations of the variables’ values 

using a statistical curve-fitting process called multiple regression analysis.  The explanatory 

variables used to develop forecasted levels for peak demand and annual consumption are 

selected by a multi-step screening process that selects the most statistically significant 

explanatory variables and requires that the selected variables are justifiable on a logical basis, 

are historically measurable, and have an available forecast.  Screening is done using both 

statistical procedures and informed judgment. 
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In Appendix 3 of its 2010 long-term forecast report (ERCOT 2010a at 28 

(Ex. NRC000041)), ERCOT provides the general formulations of the energy equations that can 

be described as follows.   

 
Energy (MWh) consumed during month i is a function of several variables: Cooling 

Degree Days, Heating Degree Days, Income, Population, Employment, Gross Domestic 

Product, Monthly Indicators, and terms to account for time-dependency of the dependent 

variable on previous values of itself (autocorrelation correction terms).  

 
Peak Demand (MW) during hour i is a function of several variables: Maximum 

Temperatures, Lagged Temperatures, Heat Index, Non-Linear Temperature  

Components (square and cube), Temperature Gains (difference between daily high and 

low temperatures), Temperature Build-up, Dew Point, Month-Temperature Interactions, 

Cooling Degree Days, Heating Degree Days, Hour of Day Indicators, 

Weekday/Weekend, Holidays, and autocorrelation correction terms. 

 
Q29. Are these equations updated periodically?   

 
A29. [MJS]  Yes.  ERCOT frequently re-examines the forecast equations and updates 

the model annually using new data.  It is important to note that these equations are updated and 

their coefficients change as time moves on.  For example, equations updated in 2006 would 

include data on variables through 2005, while equations re-estimated in 2010 would include 

additional data for 2006, 2007, 2008, and 2009.  

Q30. How did the review team use the ERCOT peak demand and supply projections to 
determine whether there was a need for the baseload power supplied by the proposed STP 
units? 

 
A30. [MJS]  The need for baseload power was not identified in the ERCOT forecasts, 

which concentrate on peak load.  The review team first calculated the overall need for 

generating resources in each year by adding a reserve margin of 13.75% to firm load during 
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projected summer peak demand (there is also a winter peak, but it is lower).  The 13.75% 

margin is designated by ERCOT to provide the ability for the system to supply peak electricity 

demanded within the ERCOT region, even during exceptionally hot or cold weather with some 

generating capability unavailable.  This gave the maximum need for generating resources at 

peak demand. 

The review team then examined ERCOT’s hour-by-hour demand for 2009, the most 

recent year available, and sorted the hourly demand from the highest to the lowest to create a 

load duration curve, shown as Figure 8-3 in the FEIS (shown at 8-10, explained at 8-26) 

(Ex. NRC00003C).  The load duration curve can be used to approximately identify the need for 

baseload power plants.  As stated in the FEIS at 8-9 to 8-10 (Ex. NRC00003C) (citations 

omitted), baseload power demand is approximately the minimum demand of the system and 

(while regions vary) typically is about 35 to 40% of peak demand.  Baseload plants (usually 

coal-fired, nuclear, or hydroelectric) address this minimum demand and operate almost 

continuously (about 70 to 80% of the time), except when down for maintenance, repairs, or 

forced outages.  Id.  The review team approximated the baseload power demand based on the 

need for power that would have occurred during 80% of the hours in the year.  In 2009, that 

level of demand was 28,215 MW, which was about 44% of peak demand in the ERCOT region 

in 2009.       

 The need for baseload power resources is approximately 39% of the maximum demand 

for generating resources.  Id. at 8-26.  That is because a reserve margin of 13.75% must be 

added to the firm load at peak demand to obtain the peak demand for generating resources, but 

there are plenty of reserve units available at minimum demand.  Therefore, the review team did 

not consider it necessary to adjust the forecasted demand for baseload generation by a reserve 

margin.  
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Q31. Can you further explain how the review team used data and projections on peak 
power demand to determine baseload power needs in the ERCOT region? 
 

A31. [MJS]  The review team first reviewed the ERCOT 2010 forecast documents.  

ERCOT 2010a (Ex. NRC000041); ERCOT 2010b (Ex. STP000006); ERCOT 2010f 

(Ex. NRC000047).  Table 8-3 of the FEIS (Ex. NRC00003C) assembles the components of 

demand and supply of power obtained from those three documents in one place.  The fourth 

line from the bottom in FEIS Table 8-3 (Ex. NRC00003C) (“Additional Resources Needed, 

Reserve Margin 13.75%”) shows the need for additional generating resources needed at peak 

demand under the assumptions of:  1) no future additions to generating resources beyond those 

identified by ERCOT and 2) no future shutdowns or retirements of currently available generating 

resources.  This indicates a zero need for additional generating resources in 2015, but a need 

for an additional 5,115 MW in 2020.  The review team assumed that about 39% of the needed 

generating resources would need to be baseload plants. 

 Because it is likely that there would be at least some retirements of existing generating 

plants by the 2015-2020 time period, the review team also used ERCOT’s smallest figure of 

potentially-retiring capacity, plants that would be 50 years old by 2015 and 2020, and subtracted 

that capacity from the total available, to give a lower-bound estimate of the impact of 

retirements.  The net need for generating resources under this minimum-retirement scenario is 

5,993 MW in 2015 and 17,551 MW in 2020, also shown in FEIS Table 8-3 (Ex. NRC00003C).  

The review team again assumed that about 39% of the needed generating resources would 

need to be baseload plants. 
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Q32. What are the baseload power needs in the ERCOT region in the relevant time 
period? 
 
 A32. [MJS]  Table 1 shows the resulting baseload power needs under the basic 

ERCOT forecast would be 0 MW to 2,337 MW in 2015 and from 1,995 MW to 6,845 MW in 

2020.  It also shows that the net impact of the review team’s sensitivity analyses, as described 

in Answer 26, of the ERCOT forecasts is quite small.   

Table 1.  Future Generating Resource Needs in the ERCOT Region 

 

2015 2020 
No 

Retirements 
(MW) 

With 
Retirements 

of Plants 
>50 Yr Old 

(MW) 

No 
Retirements 

(MW) 

With 
Retirements 

of Plants 
>50 Yr Old 

(MW) 
Additional Resources Needed, 
Reserve Margin 13.75%(a)  

0 5,993 5,115 17,551 

Baseload Resources  
Needed(b) 

0 2,337 1,995 6,845 

Baseload Resources Needed 
from Review Team’s 
Sensitivity Analysis of ERCOT 
forecasts(c) 

-286 2,102 1,261 6,111 

(a) Data taken from FEIS Table 8-3 (Ex. NRC00003C).  
(b) Baseload resources are calculated by multiplying the Table 8-3 numbers in the first row by 

39%. 
(c) Data from FEIS Table 8-6 (Ex. NRC00003C).

Q33. Did the review team conclude that there was a need for the power that would be 
produced by the proposed units?  Also, please explain how the review team arrived at its 
conclusion. 
 

A33. [MJS]  The review team did conclude that there was a need for power from STP 

Units 3 and 4.  By 2015, the retirement of any currently operating large power plant in the 

ERCOT region would make room for at least one of the two units12 at the STP site as early as 

2015.  The fleet of plants that would be over 50 years old provides around 6,200 MW of 

candidates for closure, with many more possibilities if all units over 30 years old or over 40 

                                                            
 12 Each proposed unit at STP is rated at approximately 1,370 MW (gross) (ER at 8.1-1 
(Ex. NRC000036)), and the FEIS used 2,700 MW as the value for the (net) output of both units combined 
(FEIS at 8-29 (Ex. NRC00003C)). 
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years old were considered.13  By 2020, the need is even clearer.  Even with no plant 

retirements, there is a need for at least one of the units and maybe both proposed units; with the 

low range of closures of older plants (those greater than 50 years old), the ERCOT region would 

need baseload power generation equal to both proposed units (2,700 MW), plus two to three 

additional units.   

THE EFFECT OF THE RECENT BUILDING CODE RULE ON THE FEIS NEED FOR POWER 
FORECAST 
 

Q34. Did building energy codes change in Texas in the last few years? 
 
A34. [MJS]  Yes.  In June 2010, Texas adopted the 2009 International Energy 

Conservation Code (IECC) as a statewide standard for energy efficiency in multifamily housing, 

commercial, and industrial buildings.14  In the same rule, it adopted the 2009 International 

Residential Code (2009 IRC─a similar but slightly less restrictive code than the 2009 IECC) as 

the standard for single family housing.  The 2009 IECC became effective April 1, 2011.  The 

2009 IRC becomes effective on January 1, 2012.  As stated in the Texas Register notice for the 

rule, “[u]nder the provisions of the American Recovery and Reinvestment Act, Texas has agreed 

to implement building code standards that are equal to or more stringent than the 2009 edition 

of the International Energy Conservation Code (IECC), with 90% compliance by 2017.”15  This 

                                                            
13 In Table 8-3 of the FEIS, the difference between total resources needed with and without 

retirements is 6,123 MW.  FEIS at 8-22 (Ex. NRC00003C).  One reason older plants may be retired is 
environmental.  ERCOT’s December, 2010 Long-Term System Assessment (ERCOT 2010f at 27 
(Ex. NRC000047)) notes that “[t]he Environmental Protection Agency has proposed several new 
regulations that could affect generating units in ERCOT.  These include changes to the Maximum 
Achievable Control Technology standard for mercury, acid gases, and other compounds; the Clean Air 
Transport Rule; revisions to Coal Combustion Residuals regulations, and requirements to use Best 
Available Technologies to reduce impacts to surface waters from cooling water intake structures.  These 
rules could result in generation unit retirements, or reduce the economic viability of new generation units.”  
The FEIS also took this into account.  FEIS at 8-23 (Ex. NRC00003C) (citing North American Electric 
Reliability Corporation.  2010.  2010 Special Reliability Scenario Assessment:  Resource Adequacy 
Impacts of Potential U.S. Environmental Regulations, at 24, Table 9.  NERC, Princeton, NJ, October 
2010).  NERC projected potential reductions of 5,300 MW to 5,800 MW in capacity by 2015 due to new 
EPA environmental rules.  Id. 

 
14 35 Tex. Reg. 4727 (June 4, 2010).  
 
15 Id. at 4728. 
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statewide adoption of the new building energy codes occurred after ERCOT prepared its 2010 

load forecast. 

Q35. Were the 2009 IECC and 2009 IRC or other modern energy efficiency codes 
adopted anywhere in Texas before June 2010, when statewide adoption occurred?    

 
A35. [MJS]  Yes.  In Texas, local jurisdictions enforce building energy codes, and 

many jurisdictions adopted earlier versions of the IECC and IRC codes throughout the 2000-

2010 decade even though the statewide code has been the 2001 IECC for multifamily housing, 

commercial, and industrial buildings and the 2001 IRC for single-family residential housing since 

the Texas Legislature passed Senate Bill 5 in 2001.16  For example, a Texas A&M University 

Energy Systems Laboratory (ESL) survey in March 2010 of Texas cities with populations over 

25,000 revealed that many of the larger jurisdictions (covering 28% of the population) adopted 

the 2009 IECC and IRC codes by March 2010.  ESL 2010 (Ex. STP000010).  Many of the 

others (covering 50% of the population) had adopted the 2006 code, which Texas had not 

required them to do, but which in itself offered 9.9% to 22.1% electricity savings relative to the 

2001 code.  Kim et al. 2011 at 7-8, Table 2 (Ex. NRC000048).  The population-weighted 

average value code in the ESL survey was approximately the 2006 IECC code year value.  (The 

weighted average code value near the end of the table in Attachment 2 is 2.99.  In other words, 

the weighted average code value is almost exactly 3, the value of the 2006 code).  The review 

team could not locate comparable data on jurisdictions with populations under 25,000.  

Q36. Are any of the energy efficiency savings expected as a result of the 2006 and 
2009 building energy codes included in ERCOT’s latest forecast (2010)? 

 
A36. [MJS]  Yes.  As explained earlier, energy savings that were experienced by early 

adopters of the 2009 code are included in the last year of actual consumption data in the 

ERCOT region, which would have affected the coefficients of the econometric equations in the 

                                                            
16 TEX. [Health & Safety] CODE ANN. § 388.03 (Vernon 2009), added by Acts 2001, 77th Leg., ch. 

967, Sec. 1(b), eff. Sept. 1, 2001.  The version of the IECC code on May 1, 2001 appears to have been 
the 2000 code with 2001 supplements.  See Building Codes Assistance Project 2010 (Ex. NRC000049); 
Kim et al. 2011 at 1 (Ex. NRC000048).  
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ERCOT model, and may have reduced the demand forecast going forward.  More importantly, 

the adopters of the 2006 code also realized energy savings over a period of approximately three 

years (2007 through 2009), which almost certainly would have affected the coefficients of the 

econometric equations and reduced the ERCOT forecast. 

Q37. What are the effects of changes in policy such as building energy codes on these 
forecasts? 
 

A37. [MJS]  Other things being equal, past changes in building energy codes due to 

early adoption by some local jurisdictions would have reduced past actual electricity 

consumption from what it otherwise would have been.  For example, when ERCOT updated its 

forecast equations in 2010, the equations would have incorporated this lower rate of increase in 

consumption due to early adoption of the 2006 and 2009 building energy codes through 2009 

and would have forecasted a lower rate of increase in electricity consumption for any given rate 

of increase in population and income in the ERCOT region than would have occurred had there 

been no early adoption.  The statewide adoption of new building energy codes in 2010 will affect 

electricity consumption only in those jurisdictions that had not already adopted the new codes.   

Q38. What does this imply about any adjustments to the ERCOT forecasts to reflect 
the statewide adoption of the 2009 building energy codes?  

 
A38. [MJS]  Any adjustment to the ERCOT econometric forecast to reflect the 

statewide adoption of the 2009 building energy codes must assume something about what 

would have happened had the State not adopted the 2009 codes.  The 2010 ERCOT 

econometric forecast incorporates the historical early adoption rate of improved building energy 

codes through 2009 and thus implicitly assumes that that rate of adoption would have 

continued.  As shown in Attachment 2, for example, 58 out of 114 Texas jurisdictions surveyed 

in March 2010 (with over 50 percent of the total population surveyed) had adopted the 2006 

version of the IECC code even though it was not State law.  Another 18 jurisdictions 

representing 28 percent of the population had already adopted the 2009 code.  Thus, the 2006 

code, which featured estimated energy savings in the range of 10 to 15% over the 2001 code 
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(Kim et al., 2011 at Table 2, second column (Ex. NRC000048)), was widely adopted voluntarily 

within about 3 years of coming into existence.  The 2009 code, which was expected to result in 

an additional 10 to 15% savings (id.), also was being adopted within one year.  It is not 

unreasonable to suppose that the 2009 code would have been widely adopted within a few 

years and that additional jurisdictions would have adopted the 2006 code, even absent State 

action.  This rapid rate of adoption and the resulting savings are implicitly built into the ERCOT 

econometric forecasting equations.  Thus, the ERCOT econometric forecasts already 

incorporate a proportion of the projected reductions in electricity consumption expected when 

the 2009 building energy codes were adopted in June, 2010.  There is no way to easily 

calculate what this proportion is or predict what the local adoption rate would have been, but it is 

likely to be significant.  

In response to Questions 42 through 57 below, I take the conservative view that there 

would have been no additional adoption of the 2009 building energy codes at the local level in 

the absence of the State action in 2010.  The analysis assumes that all impacts of the 2009 

codes going forward are entirely due to the State’s action in 2010.  Because it ignores what 

otherwise would have happened in local code adoption, it ignores what the ERCOT forecast 

already has in it and thus overstates the impact of the State’s action. 

Q39. How did the FEIS address the impact of the new building energy code rule? 
 

A39. [MJS]  The FEIS need for power analysis did not include the impact of new 

statewide building energy codes adopted in 2010.  As explained in the FEIS, the review team 

considered the size of the impact to be speculative and, in any case, partly accounted for in the 

2010 ERCOT econometric forecast since the building energy codes were adopted early by 

many of the larger code-enforcing jurisdictions.  FEIS at E-76 to E-77 (Ex. NRC00003D).   
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Q40. Why did the review team consider the projected size of the impact of the building 

energy codes to be speculative? 

A40. [MJS]  The reasons that the size of the impact of the building energy codes is 

speculative are stated in the FEIS at E-76 to E-77 (Ex. NRC00003D).  

• There is some overlap in the target end-uses of the PUCT utility savings programs and 

the building energy codes, so double-counting of impacts is a concern.  An example of 

this occurs when a utility chooses to run a rebate program for high-efficiency windows or 

heat pumps and at the same time the energy code requires a lesser standard.  The 

building energy code will have had no effect on customers who took advantage of the 

utility program, and the PUCT program (which is included in FEIS projected need for 

power) would have accounted for the energy savings.  The building energy code in this 

case should not be credited for the savings accomplished through the PUCT program, 

even though taken by itself, it might have achieved part of the savings.  

• Many of the large metropolitan code-enforcing jurisdictions in Texas already had 

adopted the 2003, 2004, 2006, or 2009 model standards even though the statewide 

standard was the 2001version.  ESL 2010 (Ex. STP000010).  Thus, the trend in energy 

savings from early adoption would have been embodied in the historical energy 

consumption data used to produce the ERCOT forecasts.  The impact of imposing the 

2009 standards at the State level would be significantly less than might otherwise be 

supposed, based on an engineering comparison of buildings with the new codes with the 

old codes. 

• Because the new building energy codes would apply only to new structures, its effect 

depends on how many new structures are built under the new codes.  The review team 

was not able to locate a reliable forecast of future new residential, commercial, and 

industrial construction for Texas for the next ten years. 
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• In evaluating potential savings from the new codes, only those end uses that actually are 

affected by the codes should be considered.  New codes would not address growth in 

the increased electrification of household services (e.g., additional “plug loads” such as 

computers and televisions) in either new or existing homes.  This problem also would 

exist for commercial and industrial equipment loads. 

• The codes must be enforced as well as adopted.  Not all jurisdictions do this equally 

well, although the major metropolitan areas in Texas reportedly do a good job.  (The 

State committed to 90 percent compliance by 2017).17 

• The estimated percentage savings figure must hold up in the field in order to affect future 

electricity consumption.  Under the new code a given level of comfort would require less 

energy and cost less to maintain, so customers may, for example, set their thermostats 

higher in winter and lower in summer than they would have under the old code, and this 

behavioral response would reduce the actual savings.  This type of behavior is 

recognized in the building energy community by the term “take-back” or “rebound” effect, 

and for space heating and space cooling the size of the loss of savings has been 

estimated in one recent survey article to be in the range of 1% to 30%.  Sorrell et al. 

2009 at Table 1, Table A7 (Ex. NRC000050).  

NRC STAFF’S ANALYSIS OF THE POTENTIAL IMPACT OF THE NEW BUILDING ENERGY 
CODE RULE ON THE DEMAND FOR POWER 
 

Q41. If the review team did not evaluate the impact of building energy codes in the 
need for power analysis in the FEIS, why is the Staff offering testimony on these impacts? 

 
A41. [MJS]  In South Texas Project, LBP-11-07, 73 NRC __ (slip op.), the Atomic 

Safety and Licensing Board admitted the Intervenors’ contention that the need for power 

analysis in the FEIS was flawed because it did not take into account the adoption of recent 

building energy codes.  In this testimony, I provide additional analysis that evaluates the impacts 

                                                            
17 See 35 Tex. Reg. at 4728.  
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of the new statewide building energy codes on the FEIS need for power forecasts, even if they 

were not captured in the latest ERCOT forecast.       

Q42. On what energy use sectors could the new building energy codes have an 
effect? 

 
A42. [MJS]  The 2009 IRC would affect single-family housing, and the 2009 IECC 

would affect multifamily housing, commercial buildings, and industrial buildings.  Manufactured 

housing would not be affected.   

 I. Impacts on the Demand for Residential Electricity 
 

Q43. Are there any estimates of the projected impact of building energy codes on the 
overall future demand for residential electricity in the ERCOT region? 

 
A43. [MJS]  Yes.  In 2007, the American Council for an Energy-Efficient Economy 

(ACEEE) produced an estimate of the effect of future building energy codes on residential 

electricity demand in all of Texas.  ACEEE 2007 at Appendix A (Ex. STP000008).  The ACEEE 

analysis contained the following assumptions and conclusions: 

• ACEEE assumed 15% savings in new residential buildings (per a Texas legislature 

request to Texas A&M University to evaluate the impact of savings of that 

percentage) as a result of new building energy codes.  ACEEE 2007 at Table A.1 

(Ex. STP000008). 

• ACEEE assumed that the new codes would take effect Jan. 1, 2009.  Id.   

• Savings were assumed to degrade at 1.7% per year.  Id.   

• ACEEE assumed a reference forecast for electricity demand in Texas that showed a 

2.26% per year growth rate in both annual electricity consumption and peak 

demand.  Id. at 7.  Note:  This assumed growth rate is significantly more rapid than 

is currently the case in the ERCOT 2010 forecast (1.48% per year).  See Attachment 

3.  This is important because the opportunities to save energy through new building 
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energy codes depend in large part on how many new buildings are constructed.  

Thus, a higher reference forecast would exaggerate the opportunities for saving. 

• The ACEEE forecast was for all of Texas, rather than the 85% of State electricity 

consumption within the ERCOT region.  ACEEE 2007 at 7 (Ex. STP000008).   

• The ACEEE report (id. at 48, Table A.2) provided annual estimates of peak summer 

demand savings, shown in Table 2.   

Table 2.  ACEEE Estimates of Cumulative Peak Summer Demand Savings for 
Texas 

Year 
Cumulative Summer 

Peak Demand Savings 
(MW) 

2015 1,054 
2020 1,754 
2023 2,362 

 
Q44. What adjustments would have to be made to the 2007 ACEEE residential 

savings forecast to make it applicable to the ERCOT 2010 forecast? 
 
A44. [MJS]  As explained in more detail below, to make the 2007 ACEEE forecast 

applicable to the ERCOT 2010 forecast, it is at least necessary to 1) subtract savings achieved 

before 2011 in the ACEEE forecast (334 MW18), 2) scale the estimated statewide savings to the 

ERCOT region, and 3) adjust the statewide savings to the 2010 ERCOT reference forecast, 

which is lower than the ACEEE reference forecast.   

Q45. Why do the savings achieved before 2011 in the ACEEE forecast (334 MW) 
need to be subtracted? 

 
A45. [MJS]  2009 is earlier than the State’s effective dates for the new IRC and IECC 

codes in 2011 and 2012.  Any energy savings that occurred before 2011 can be considered to 

have come from early adoption of the 2009 code and may have been incorporated implicitly in 

the ERCOT forecast.  However, only savings achieved after 2010 should be counted as a result 

of the State’s adoption of new statewide building energy codes in 2010.  

                                                            
 18 ACEEE 2007 at 48, line 3 (Ex. STP000008) (“current and prior year savings” for the year 
2010). 
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Q46. Why do the ACEEE estimated savings need to be scaled to the ERCOT region? 
 
A46. [MJS]  The ERCOT region electricity consumption comprises about 85% of 

Texas electricity consumption (ERCOT 2008 (Ex. NRC000051)), while the ACEEE study 

provide an electricity savings estimate for new building energy codes for all of Texas.  Failing to 

scale the ACEEE estimate for Texas to the ERCOT region would cause about an 18% 

overstatement of energy savings in the ERCOT region (1 / 0.85 = 1.176 or about 118%).  

Q47. Why do the ACEEE projections need to be adjusted to the lower 2010 reference 
forecast? 

 
A47. [MJS]  As explained earlier, the savings due to building energy codes apply only 

to new buildings and therefore would occur only if new buildings are constructed.  The reference 

electricity consumption forecast, shown in ACEEE 2007 at Appendix B (Ex. STP000008), grows 

much more quickly than the 2010 ERCOT forecast.  The rate of growth of the reference forecast 

in the ACEEE study averages 2.263% per year between 2008 and 2023 (computed from 

ACEEE 2007 at Table B.1 (Ex. STP000008)), and the ERCOT 2010 forecast rate averages 

1.482% per year between 2008 and 2025, only 65.5% as large.  This suggests that the 

reference rate of growth in the ACEEE report (and the potential savings) is too large in the 

ACEEE report and should be scaled downward.  Ideally, the ACEEE residential demand growth 

should be scaled to the reference ERCOT residential demand growth.  The ACEEE growth rate 

of residential peak demand is slightly less than the overall peak demand (2.20% vs. 2.26% 

overall).  However, ERCOT does not prepare a separate residential demand forecast, so I have 

assumed that the ERCOT residential load growth bears the same ratio to overall ERCOT 

demand as in the ACEEE forecast, which also allows me to scale the ACEEE residential 

forecast by the same percentage as the overall forecast. 

Q48.  Did you make any other adjustments to the ACEEE forecasts?  If so, what were 
they? 

A48.  Yes.  The ACEEE report is not clear on whether the authors intended the reported 

savings in energy and peak demand to include savings of energy lost in transmission and 
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distribution.  Based on the fact that the ACEEE discussion used EIA data on residential energy 

consumption, which are “sales” data and do not include transmission and distribution (EIA 

2006a at Table 61 (Ex. NRC000052)), I concluded that ACEEE did not include these “line 

losses,” in which case, ACEEE’s estimate of savings was too small by about 5.5 to 7%.  

Therefore, I adjusted the ACEEE savings upward to account for line losses.  Although ERCOT 

calculates these losses daily as part of its supervision of the daily power market, I was unable 

to locate a working average value for line losses in ERCOT as a whole.  EIA discussed these 

losses nationally in the Annual Energy Outlook (EIA 2010 at 9 (Ex. NRC000035)) and assumed 

for the 2010 outlook that transmission and distribution losses (which have been falling for 

years) will continue to fall from roughly 6.9% in 2008 to 5.3% by 2025.  I assumed that this also 

would be a reasonable average value within ERCOT.  I performed a linear interpolation of 

transmission and distribution loss percentages from 2008 to 2025.  The interpolated values 

were approximately 6.2% in 2015 and 5.8% in 2020. 

Q49. What are the results of the four adjustments on the ACEEE projection? 
 
A49. [MJS]  The results can be derived as follows:     = (     ( ) 334 )  %                2008  2023   
 (1   ) = (  334 ) 85%  65.5% (1   %) 

The results of these adjustment calculations are shown in Table 3 below.  Adjusted 

residential savings forecast is about half as large as ACEEE’s original forecast.  It is also about 

1% of the ERCOT reference forecasts for the period 2015 to 2020 (see FEIS at Table 8-2 

(Ex. NRC00003C)).  To put this in perspective, the uncertainty in peak demand in the ERCOT 

forecast in 2015 due to unusually hot or cold weather is +3,554 MW to -3,224 MW (ERCOT 
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2010a at 3 (Ex. NRC000041)) or about + 8.3 times or - 7.6 times the adjusted ACEEE savings 

forecast for that year.  

Table 3.  Summary of Impact of Building Energy Codes on ERCOT Residential Electricity 
Demand 

 
Year 

ACEEE Estimates of 
Peak Summer 

Demand Savings(a) 

(MW) 

Adjusted Cumulative 
Summer Peak 

Demand Savings(b) 
(MW) 

FEIS Peak Load 
Forecast(c) 

(MW) 

Percent of 
Summer Peak 
Demand in the 

FEIS Forecast(d) 

2015 1,054 426 70,517 0.6 
2020 1,754 836 75,762 1.1 
2023 2,362 1,191    78,220(e) 1.5 

(a) Values are taken from Table 2, based on data from ACEEE 2007 (Ex. STP000008). 
(b) Calculated by adjusting the ACEEE forecasts by the four factors.  
(c) Values taken from the FEIS at Table 8-2 (Ex. NRC00003C).  
(d) Adjusted Cumulative Summer Peak Demand Savings divided by the FEIS Peak Load Forecast. 
(e)   ERCOT 2010b at 33 (Ex. STP000006) did not include a peak demand forecast for 2023.  The peak 
load forecast for 2025 was 79,858 MW.  The linear interpolation for 2023 is 78,220. 
 

Q50. Is this adjusted forecast a bounding estimate?   
 
A50. [MJS]  Yes.  In all likelihood it is an overestimate of what the residential building 

energy code would achieve.  It must be kept in mind that whether the forecasted savings 

achieved in housing built to the standard implied by the code depends on 1) the effectiveness of 

training builders to meet the code, 2) the quality of enforcement by code officials, and 3) the 

amount of the “take-back” or “rebound” effect on the part of customers as described above. 

 II. Impacts on the Demand for Electricity in the Commercial and Industrial 
Sectors 
 

Q51. The IECC 2009 building energy code also applies to commercial and industrial 
buildings.  Are there any forecasts of the impact of the 2009 IECC standards on peak demand in 
commercial or industrial buildings in the ERCOT region? 

 
A51. [MJS]  I have not found any.  The ACEEE 2007 report (Ex. STP000008)), for 

example, did not deal with commercial or industrial building energy codes.  

Q52. Is it possible to produce an estimate of the impact of the 2009 IECC building 
energy codes on commercial and industrial energy demand?  

 
 A52. [MJS]  Yes.  Although an estimate was not prepared for the FEIS, I have 

prepared an estimate of commercial and industrial building electricity demand in the ERCOT 

region for this hearing.  Briefly, the estimate was prepared by the following method. 
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I used a national estimate of the potential percentage savings of electricity in commercial 

buildings built under the 2009 IECC standard compared with new buildings built under the IECC 

2006 standard.19  Although, strictly speaking, this estimate applies to commercial buildings, the 

uses of electricity in industrial buildings that would be affected by building energy codes are very 

similar to those in commercial buildings (i.e., heating, ventilation and air conditioning; lighting; 

and some other facility support functions), so I assumed that the commercial savings estimate 

also would apply to industrial buildings.  The 2006 standard is the approximate average code in 

Attachment 2 (the population-weighted average in the jurisdictions covered by the ESL survey).  

ESL 2010 (Ex. STP000010).  While heating fuels and electricity are affected, the difference 

between the 2006 IECC code and the 2009 IECC code for commercial electricity demand is 

about 3% for electrical demand.  Halverson et al. 2010 at 11.3, Table 11.3 (Ex. NRC000053).  

First, I scaled an estimate of future commercial and industrial electricity demand growth in 

Texas to the ERCOT region; then I applied the 3% savings estimate to future potential growth.   

Neither ERCOT nor any other official entity in Texas provides reference forecasts for the 

future growth in the commercial and industrial building electricity demand in Texas.  For 

example, ERCOT does not divide its forecasts into residential, commercial, and industrial 

demand.  However, statewide historical data on electricity demand do exist for commercial and 

industrial demand.  I estimated growth in electricity demand for these sectors based on average 

pre-recession growth rates (2000 through 2008) as described in more detail below.  For 

commercial buildings this was 4.13% per year.  See Attachment 4.  For industrial buildings it 

was about 0.74% per year.  See Attachment 5. 

                                                            
 19 The national estimate compares ANSI/ASHRAE/IESNA Standard 90.1-2007 (ASHRAE 2007) 
against the 2004 version of the standard (AHREAE 2004).  While differences exist between the ASHRAE 
2004 and 2007 standards and the corresponding IECC standards (IECC 2006 and 2009), Building Codes 
Assistance Project treats them as roughly equivalent.  See Building Codes Assistance Project 2010 
(Ex. NRC000049).  
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I multiplied the 3% savings rate (from the 2009 code vs. the 2006 code) to the reference 

increase in demand expected as a result of the construction of new buildings, and then adjusted 

the estimate to account for its impact on peak demand and baseload demand as described 

below.   

Q53. Can you explain in detail how you applied the method you just described and the 
results for commercial building electricity demand?  

 
A53. [MJS]  First, I obtained a recent estimate of actual commercial electricity 

consumption in Texas.  The EIA’s Electric Power Annual 2009 reports that commercial 

electricity use in Texas was 113,473 million kWh in 2008 (the last pre-recession year), or about 

32.7% of the total electricity consumed.  EIA 2009 (Ex. NRC000054). 

Second, I then estimated the portion of commercial electricity consumption in Texas that 

would be affected by building energy codes.  I assumed that all commercial electricity 

consumption was commercial buildings or in uses closely related to commercial buildings.  I was 

able to estimate the proportion by relying on EIA’s Commercial Buildings Energy Consumption 

Survey (CBECS) for 2003 (the most recent year available).  EIA 2003 at Table E5A 

(Ex. NRC000055).  The electricity used in commercial buildings in CBECS is reported by end 

use.  Not all end uses are affected by building energy codes.  Generally speaking, equipment 

used in the building is not affected by codes.  The end uses that are affected are space heating, 

space cooling, ventilation, water heating, and lighting.  In the West South Central Census 

Region (which includes Texas), the end uses affected by the codes accounted for 74.5% of 

commercial building energy consumption.  However, the Halverson et al. 3% estimate of 

savings that I am using in this analysis calculates percentage energy savings for the whole 

building, including the unaffected end uses, so no adjustment was necessary for end uses that 

are not affected by the building energy codes.    

Third, I estimated commercial peak electricity demand in ERCOT for 2010.  I did this by 

first calculating the commercial peak demand in Texas for the last year with actual commercial 
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electricity consumption data (2008) and then used this estimate to calculate the percentage of 

system peak represented by the commercial sector for that year.  Finally, I multiplied the 

commercial percentage of system peak from 2008 times the system peak demand in 2010 to 

obtain the commercial sector peak demand for the year 2010.  ERCOT system peak demand is 

roughly 1.8 times average demand (MW), based on ERCOT figures for 2002-2008.  ERCOT 

2010a at 5, Figure 3, and, for the period 2009 through 2019, id. at 8, 10 (Ex. NRC000041).  The 

total MWh consumed during the year, divided by 8,760 hours in a year, would give average 

commercial sector demand (MW) for the year.    

For 2008, total commercial electricity consumption in Texas was 113,473 thousand MWh 

(EIA 2009 (Ex. NRC000054)), and the calculated ERCOT commercial building annual peak 

demand, as shown below, was 19,819 MW, about 31.9% of ERCOT’s 2008 peak demand of 

62,188 MW.  Multiplying 31.9% by ERCOT peak system demand in 2010 (64,052 MW) yields 

20,433 MW for 2010 ERCOT commercial building peak demand.       ( ) 

=      ( ) 8760          

=  113,473  8760   85% 1.8 = ,   

          
=      ( )   ( ) =  19,819 62,188 = . % 

      ( ) = 31.9% 2010   = 31.9% 64,052 = ,   

Next, I estimated the rate of growth in new commercial building electricity demand in the 

absence of new building energy codes after 2010.  New building energy codes would address 

only future new buildings, so we need an estimate of the growth rate in commercial building 

electricity demand in the absence of the new building energy codes against which to apply a 
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savings rate.  That figure is not available, but the average recent growth in annual commercial 

electricity consumption in Texas in the EIA data can be used to estimate it.   

There are several choices in growth rates that I considered, but I determined that the 

average growth rate from 2000-2008 to match the period over which previous codes were 

adopted and pre-recession economic conditions prevailed would be the most appropriate.  

Annual commercial electricity consumption grew rapidly (4.97% per year) in Texas from 1995 to 

2005, but it slowed down considerably after 2005, to 3.61% year (and was actually less than 

that just before the recession).  The growth rate in the recession year of 2009 was 4.43%.  The 

rate increased in some years and declined in others, but an average of the pre-recession growth 

rates from 2000 through 2008 was 4.13% per year, approximately in the middle of the available 

historical rates.  See Attachment 4.   

For the period after 2010, I then assumed that the average pre-recession growth rate of 

4.13% per year in commercial electricity consumption in Texas is a reasonable estimate of the 

future trend in commercial electricity consumption in the ERCOT region (not affected by ups and 

downs in the business cycle).  I further assumed that peak commercial consumption would grow 

at the same rate.    

Cumulative growth in ERCOT commercial building electricity peak demand after 2010 at 

a rate of 4.13% per year would yield a cumulative increase in commercial building demand of 

4,583 MW in 2015 and 10,193 MW in 2020, as shown below.   
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     ( ) 
   =    (2010)  (1  )  = 20,433   (1 0.0413) = 25, 016  

 Cumulative Growth in Peak Commercial Building Demand (2015)  = 25,016 MW – 20,433 MW = 4,583 MW 
      ( ) 

 =    (2010)  (1  )  = 20,433   (1 0.0413) = 30,626  
 Cumulative Growth in Peak Commercial Building Demand (2020)  = 30,626 MW – 20,433 MW = 10,193 MW 
This is an overestimate, because it attributes all new commercial electricity demand to 

new buildings and end uses that would be the target of the new building energy codes, whereas 

some of the increase in overall commercial electricity consumption in the past has come from 

more intensive use of electricity in existing buildings and likely would do so in the future.  No 

adjustment to my calculations was possible to account for this growth, but failing to adjust the 

commercial demand for growth in electricity use in existing commercial buildings overstates the 

amount of potential savings available from building energy codes. 

Next, I multiplied the projected new commercial demand in the ERCOT region by the 3% 

reduction in electricity use expected as a result of the building energy codes (Halverson et al 

2010 at 11.3, Table 11.3 (Ex. NRC000053)) to obtain the peak commercial building electricity 

savings.    =       (2015)  3% = 4,583 3% =  .   (2015)  
 =       (2020)  3% = 10,193 3% =  .   (2020) 
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As discussed for residential demand, a percentage of electricity that is generated at the 

power plant is lost in transmission and distribution-line losses.  As with residential demand the 

interpolated values for line loss were approximately 6.2% in 2015 and 5.8% in 2020.          =      (2015)  (1    %)  = 137.5 (1 6.2%) =    (2015)  
 =      (2020)  (1    %)  = 305.8 (1 5.8%) =    (2020) 

 
Finally, I calculated the need for baseload generation resources.  In the FEIS, the 

amount of baseload generation was 44% of peak demand.  FEIS at 8-26 (Ex. NRC00003C).  

This was calculated by taking the 2009 actual load in the 80th percentile hour of the load 

duration curve (28,215 MW) and dividing it by peak demand in the 2009 peak load.  Because 

plenty of reserve units are available at minimum demand, the review team did not consider it 

necessary to adjust the forecast demand for baseload generation by a reserve margin.  

Assuming baseload generation equals 44% of peak demand, incremental need for baseload 

generation would be reduced by 64 MW in 2015 and by 142 MW in 2020.       =    (2015)          = 146 44% =   (2015)  
 =    (2015)          = 323 44% =    (2020) 
 

Q54.  How did you prepare an estimate of the effect of the new rule on industrial building 
electricity demand? 
 
A54. [MJS]  The method used to estimate the impact of the new building energy codes 

on industrial building electricity demand in the ERCOT region was essentially the same as for 

the commercial sector, only industrial sector data were used.  The main difference in method 
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occurs because most industrial sector energy use is not subject to building energy codes (such 

as pumps, motors, and other equipment).  Therefore, it was necessary first to estimate the 

proportion of industrial energy demand in buildings (the proportion that would be affected by 

building energy codes) before doing any forecasting of the reference rate of growth in industrial 

electricity demand.      

Q55. Can you explain in detail how you applied the method you just described and the 
results you achieved for the industrial analysis?  

 
 A55. [MJS]  Industrial buildings were treated similarly to commercial buildings in the 

analysis.  However, it was first necessary to isolate the proportion of industrial electricity 

consumption that could be affected by building energy codes. 

The EIA reports that total electricity use in Texas was 347,060 million kWh, and 

industrial electricity use in Texas was 105,806 million kWh in 2008 (the last pre-recession date 

available), or about 30.5% of the total electricity consumed.  EIA 2009 (Ex. NRC000054). 

The EIA Manufacturing Energy Consumption Survey for 2006 (the last year available) 

provides data for the South Census Region on electricity end uses within the manufacturing 

sector (assumed in this analysis to be equivalent to industrial demand) that are related to 

buildings facilities.  EIA 2006b at Table 5.5 (Ex. NRC000056).  These uses are assumed to be 

facility heating, ventilation, and air conditioning; facility lighting; and other facility support, which 

together account for 16.3% of the total industrial electricity use in the South Census Region, 

including Texas.  See Attachment 6.  As stated before, ERCOT’s demand is about 85% of the 

total Texas demand.  Estimated ERCOT industrial electricity end use in buildings in 2008 was 

calculated to be 14,666 million kWh.       ( )  =     ( )   %  %           = 347,060    30.5% 16.3% 85% = ,     
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As in the commercial building analysis, peak demand in ERCOT is roughly 1.8 times the 

average level of demand during the year: 1.8 x (total electricity consumption/8760 hours in the 

year).  Multiplying average demand in industrial use in ERCOT by 1.8 gives an estimate of peak 

demand.  ERCOT total peak demand in 2008 was 62,188 MW.  FEIS at Figure 8-4 

(Ex. NRC00003C).  Industrial building peak demand was 3,014 MW, or approximately 4.85% of 

this total.  This same percentage applied to ERCOT peak system demand in 2010 (64,052 MW) 

(id. at Figure 8-2) yields an estimate of 3,104 MW for 2010 ERCOT industrial building peak 

demand. 

      ( ) 
=       ( ) 8760        

=  14,666  8760  1.8 = ,   

           
=      ( )   ( ) =  3,014 62,188 = .  % 

      ( ) = 4.85% 2010   = 4.85% 64,052 = ,   

New building energy codes and standards would address only future new buildings, so 

we need an estimate of the growth rate in industrial building electricity demand in the absence 

of the new building energy codes.  As in the commercial analysis that figure is not available, but 

we can look at the average recent growth in industrial electricity demand in Texas in the EIA 

data and estimate it.  Industrial electricity demand grew rapidly in Texas before the year 2000, 

but it slowed down considerably after 2000, even before the recession.  See Attachment 5.  It 

grew some years and declined in others, but an average of the growth rates from 2000 through 

2008 was 0.74% per year.  See id. 
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 I assumed that the value of 0.74% per year is a reasonable estimate of the current 

underlying trend in industrial electricity demand (not affected by ups and downs in the business 

cycle) and that peak demand attributable to new industrial buildings would grow at roughly the 

same rate.  I projected cumulative growth in ERCOT industrial building electricity demand after 

2010 at a growth rate of rate of 0.74% per year.  This calculation yields a cumulative reference 

increase in industrial building demand of 117 MW in 2015 and 237 MW in 2020.  

     ( ) 
 =    (2010)  (1  )  = 3,104   (1 0.74%) = 3,221          ( )  = 3,221 MW – 3,104 MW = 117 MW 

      ( ) =    (2010)  (1  )  = 3,104   (1 0.74%) = 3,341         ( ) = 3,341 MW – 3,104 MW = 237 MW 
 
The new building component of the demand is estimated as the cumulative difference 

from the industrial building demand in 2010, or 117 MW in 2015 and 237 MW in 2020.  This 

potential growth would be the target of the new codes and standards.  This is an overestimate, 

because it attributes all new industrial building electricity demand to components of new 

buildings or additions that would be the target of the new building energy codes. 

I assumed a 3% reduction in electricity use as a result of the codes (same as 

commercial buildings).  Savings at the buildings are inflated by the same factors as in the 

commercial analysis to account for electricity that would not have to be generated to offset 

percentage line losses in transmission and distribution.  The percentage line loss values as in 
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the commercial analysis were approximately 6.2% in 2015 and 5.8% in 2020.  The resulting 

impact would be approximately 4 MW in 2015 and 8 MW in 2020.   

        
 =       ( )%     (1   %) 
 =        (2015)  3% (16.2%) = 117 3% 1.062 =  .   (2015)  
 =        (2020)  3% (15.8%) = 237 3% 1.058 =  .   (2020) 
 
The impact on baseload should be smaller still.  At 44% of peak demand (FEIS at 8-26 

(Ex. NRC00003C)), need for baseload would be reduced by 2 MW in 2015 and 3 MW in 2020, 

respectively.       
 =    (2015)         = 3.7 44% = .   (2015)  

 =    (2015)         = 7.5 44% =  .   (2020) 

Q56. What is the total impact of the estimated residential, commercial, and industrial 
energy savings due to the new building energy codes on the 2010 ERCOT forecasts and the 
need for baseload power? 
 

A56. [MJS]  Tables 4 and 5 add the residential, commercial, and industrial 

components of electricity savings due to building energy codes, and estimate their impact on the 

ERCOT peak demand forecasts and need for baseload power shown in FEIS Table 8-6 

(Ex. NRC00003C).  As a reminder, the FEIS Table 8.6 (Ex. NRC00003C) already includes the 

cumulative impacts of the other factors expected to reduce the need for power in the ERCOT 

region such as new rules enacted by the PUCT mandating energy conservation and the 

aggressive build-out of wind energy generation.   
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The added impact of building energy codes shown in Tables 4 and 5 is likely to be an 

overestimate because some of the reference case growth in electricity demand is not due to 

new building components targeted by the building energy codes.  It was not possible with the 

data available to completely isolate the end uses in new buildings that would be affected by 

building energy codes from those that would not (e.g., equipment such as computers and 

vending machines in office buildings and cooking and refrigeration equipment in restaurants).  

This overstates the savings due to building energy codes and underestimates future demand for 

electricity.  Secondly, as explained earlier, some (amounting to between 1% and 30%) of the 

calculated savings is likely lost to “take-back” or the “rebound” effect.  In addition, as explained 

earlier, the ERCOT econometric equations used in its forecasts implicitly assume that a 

significant number of local jurisdictions in Texas would have adopted the 2009 building energy 

codes in the absence of State action.  Thus, some savings shown in the table may already be 

included in the ERCOT forecast, but the table assumes that they are not and therefore subtracts 

them from the ERCOT forecast.  This leads to an overestimate of savings and an underestimate 

of future demand.  Even so, Tables 4 and 5 show that peak demand would be reduced by less 

than 1% in 2015 and by about 1.5% in 2020, well within the year-to-year variability in the 

impacts on demand of hot or cold weather.  As shown in Table 4, the building energy codes 

reduce the need for baseload generation by 253 MW in 2015 and by 513 MW in 2020.   

 Table 4.  Summary of Building Energy Code Impacts on Demand in Residential, Commercial, 
and Industrial Buildings. 

Component: 
Reduction in Peak Demand 

(MW) 
Reduction in Baseload  

(MW) 
2015 2020 2015 2020 

New Residential 
Building Savings 

426 836 187 368 

New Commercial 
Building Savings 

146 323 64 142 

New Industrial 
Building Savings 

4 8 2 3 

Total Savings 576 1,167 253 513 
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Table 5.  Comparison of Building Energy Code Impacts on the ERCOT and FEIS Forecasts 

Forecasts 
Peak Demand  

(MW) 

Need for Baseload (MW) 
Without and With 

Retirements of Plants >50 
Years Old 

2015 2020 2015 2020 
ERCOT/Review 
Team Forecast(a) 

70,517 75,762 (286) to 2,102 1,261 to 6,111 

After Savings from 
New Building Energy 
Codes(b) 

69,941 74,595 (539) to 1,849 748 to 5,598 

(a) Values taken from FEIS at Table 8-2, Table 8-6 (Ex. NRC00003C). 
(b) Total Savings from Table 4 subtracted from the ERCOT/Review Team forecast. 
*Parentheses indicate that the value is negative. 

 
Q57.  If the reduction in demand associated with the building energy codes for all three 

energy sectors were to be factored into the FEIS’s analysis of need for power, is there still a 
need for power? 
 

A57.  [DCM, MJS]  Yes.  There is still a need for baseload power.  The results in Tables 

4 and 5 still show that there would be a need for between zero (with no retirements) and 1,849 

MW of the 2,700 MW total represented by STP Units 3 and 4 as early as 2015 and between 748 

MW (with no retirements) and 5,598 MW by 2020.  When one takes into account that at least 

some of the oldest existing power plants in the ERCOT region are likely to retire in the next 10 

years and that the total reductions in energy demand represented by the calculations in Table 5 

are likely to be an overestimate of savings for the reasons stated, there likely still is a need for 

baseline power in the ERCOT region equivalent to at least one and probably more than both 

STP Units 3 and 4.  As noted in the FEIS at 8-29 (Ex. NRC00003C), ERCOT tracks plants that 

are at least 30, 40, and 50 years old as potential candidates for retirement.  The analysis in 

FEIS Table 8-3 (Ex. NRC00003C) shows that if only the oldest units (at least 50 years old) are 

retired after 2010, by 2020 the amount of additional demand for new generation would be about 

12,436 MW relative to a case with no retirements.   
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ATTACHMENT 1.  MAP OF THE STATE OF TEXAS, SHOWING THE ERCOT REGION 

 

Source: ERCOT Media Kit (Ex. ERCOT Maps). 
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ATTACHMENT 2.  POPULATION-WEIGHTED AVERAGE BUILDING ENERGY CODES IN 
TEXAS, MARCH 2010  

In March, 2010, Energy Systems Laboratory at Texas A&M University conducted a Code 
Adoption Survey of Texas jurisdictions with populations greater than 25,000.  The results for 
Energy Code Adoption are shown in the first two columns.   

The code years were assigned a numeric score and multiplied by the 2010 population in each 
jurisdiction to obtain a weighted average score.  Code year value: No code=0, 2000 or 2001 =1, 
2003=2, 2006=3, 2009=4.   

The population weighted average is 2.99, approximately equal to the IECC 2006 code year 
value of 3.  

Code Year Percent of 
Population 

None 0.9 
2000 or 2001 5.4 
2003 15.0 
2006 50.7 
2009 28.1 

 
 
City  

Code 
Year 

Code 
Value 

2010 
Population

Abilene  2000 1 117,063 
Addison  2006 3 13,056 
Allen  2006 3 84,246 
Amarillo  2006 3 190,695 
Angleton  None 0 18,862 
Arlington  2009 4 365,438 
Austin  2009 4 790,390 
Baytown  2006 3 71,802 
Beaumont  2009 4 18,296 
Bedford  2000 1 46,979 
Big Spring  2006 3 27,282 
Borger  2000 1 13,251 
Brownsville  2006 3 175,023 
Bryan  2003 2 76,201 
Burleson  2006 3 36,690 
Carrollton  2006 3 119,097 
Cedar Hill  2006 3 45,028 
Cedar Park  2009 4 48,937 
Cleburne  2003 2 29,337 
College Station  2009 4 3,857 
Conroe  2000 1 56,207 
Coppell  2006 3 38,659 
Copperas Cove 2000 1 32,032 
Corpus Christi  2003 2 305,215 
Corsicana  2009 4 23,770 
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City  

Code 
Year 

Code 
Value 

2010 
Population

Dallas  2006 3 1,197,816 
Deer Park  2006 3 32,010 
Del Rio  2003 2 35,591 
Denton  2006 3 113,383 
Desoto  2003 2 49,047 
Devine  2003 2 4,350 
Duncanville  2006 3 38,524 
Eagle Pass  2009 4 26,248 
Edinburg  2006 3 77,100 
El Paso  2009 4 49,121 
Euless  2003 2 51,277 
Farmers Branch 2006 3 28,616 
Flower Mound  2006 3 64,669 
Fort Worth  2003 2 741,206 
Friendswood  2009 4 35,805 
Frisco  2006 3 116,989 
Galveston  2009 4 47,743 
Garland  2003 2 226,876 
Georgetown  2000 1 47,400 
Grand Prairie  2003 2 175,396 
Grapevine  2000 1 46,334 
Greenville  2006 3 25,557 
Haltom City  2003 2 42,409 
Harker Heights  2009 4 26,700 
Harlingen  2006 3 64,849 
Houston  2006 3 2,099,451 
Huntsville  2003 2 38,548 
Hurst  2003 2 37,337 
Irving  2006 3 216,290 
Keller  2006 3 39,627 
Killeen  2006 3 127,921 
Kingsville  2000 1 26,213 
Kyle  2000 1 28,016 
La Porte  2006 3 33,800 
Lake Jackson  2006 3 26,849 
Lancaster  2003 2 36,361 
Laredo  2009 4 236,091 
League City  2006 3 83,560 
Leander  2009 4 26,521 
Lewisville  2006 3 95,290 
Longview  2003 2 80,455 
Lubbock  2000 1 229,573 
Lufkin  None 0 35,067 
New Braunfels  2006 3 57,740 
Mansfield  2006 3 56,368 
McAllen  2006 3 129,877 
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City  

Code 
Year 

Code 
Value 

2010 
Population

McKinney  2006 3 131,117 
Mesquite  2006 3 139,824 
Midland  2009 4 111,147 
Mission  None 0 77,058 
Missouri City  2006 3 67,358 
Nacogdoches  2006 3 32,996 
New Braunfels  2006 3 57,740 
North Richland 
Hills  

2000 1 63,343 

Odessa  2006 3 99,940 
Paris  2000 1 25,171 
Pasadena  2006 3 149,043 
Pearland  2006 3 91,252 
Pflugerville  2006 3 46,936 
Pharr  2003 2 70,400 
Plano  2006 3 259,841 
Port Arthur  2006 3 53,818 
Richardson  2006 3 99,223 
Rockwall  2006 3 37,490 
Rosenberg  2006 3 30,618 
Round Rock  2006 3 99,887 
Rowlett  2006 3 56,199 
San Angelo  2009 4 93,200 
San Antonio  2009 4 1,327,407 
San Benito  2009 4 24,250 
San Juan  2006 3 33,856 
San Marcos  2003 2 44,894 
Schertz  2006 3 31,465 
Seguin  2006 3 25,175 
Sherman  2006 3 38,521 
Socorro  2003 2 32,013 
Southlake  2006 3 26,575 
Sugar Land  2003 2 78,817 
Temple  2006 3 66,102 
Texarkana  2004 0 36,411 
Texas City  2006 3 45,099 
The Colony  2006 3 36,328 
Tyler  2006 3 96,900 
Victoria  2000 1 62,592 
Waco  2009 4 124,805 
Waxahachie  2006 3 29,621 
Weatherford  2003 2 25,250 
Weslaco  2003 2 35,670 
Wichita Falls  2006 3 104,553 
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14,863,289 
 

Weighted Average Code Value 2.99 
State 2010 Total Population 25,145,561

 
Sources:  Population data:  U.S. Census Bureau 2010 (Ex. NRC000057). 
                Data on building energy codes:  ESL 2010 (Ex. STP000010). 
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ATTACHMENT 3.  RELATIVE GROWTH RATE OF ELECTRICITY DEMAND IN ACEEE 2007 
STUDY COMPARED WITH ERCOT 2010 FORECAST.  

Year 

ACEEE 2007 Texas 
Peak Demand   

(MW) 

ERCOT 2010  
Peak Demand 

(MW) 
2008 75,688 62,188 
2010 79,468 64,052 
2015 88,647 70,517 
2020 99,039 75,762 
2023 (For ACEEE); 
2025 (For ERCOT) 

105,874 79,858 

Average Annual 
Growth Rate 

2.263% 1.482% 

 

Sources:  ACEEE Data:  ACEEE 2007 at Table B.1 (Ex. STP000008).  
     ERCOT Data:  FEIS at Table 8.2 (Ex. NRC00003C) (all values but 2008); id. at  
        Figure 8-4 (2008 value). 
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ATTACHMENT 4.  GROWTH IN COMMERCIAL ELECTRICITY DEMAND IN TEXAS, 
1995-2009 
 

Year 
Texas 

(Million kWh) 
ERCOT(a)  

(Million kWh)
Index 

(2000=1.000)
Average 

Growth Rate 

1995 68,579,803 58,292,833 0.808 NA 

1996 70,865,539 60,235,708 0.835 3.3% 

1997 72,042,446 61,236,079 0.849 1.7% 

1998 77,231,316 65,646,619 0.910 7.2% 

1999 79,387,673 67,479,522 0.936 2.8% 

2000 84,847,757 72,120,593 1.000 6.9% 

2001 87,912,113 74,725,296 1.036 3.6% 

2002 87,745,805 74,583,934 1.034 -0.2% 

2003 96,694,234 82,190,099 1.140 10.2% 

2004 99,615,578 84,673,241 1.174 3.0% 

2005 110,784,312 94,166,665 1.306 11.2% 

2006 111,130,364 94,460,809 1.310 0.3% 

2007 110,540,053 93,959,045 1.303 -0.5% 

2008 113,472,689 96,451,786 1.337 2.7% 

2009 118,496,625 100,722,131 1.397 4.43% 
Average 

2000-2008 100,304,767 85,259,052 4.13% 
(a) ERCOT values are 85% of Texas values. 

 

Source:  Data from EIA 2009. (Ex. NRC000054) 

  



- 59 - 

 

ATTACHMENT 5.  GROWTH IN INDUSTRIAL ELECTRICITY DEMAND IN TEXAS, 1995-2009 

Year 
Texas 

(Million kWh) 
ERCOT(a) 

(Million kWh) 
Index 

(2000=1.000)
Average 

Growth Rate

1995 90,093 76,579 0.887 NA 

1996 95,308 81,012 0.938 5.8% 

1997 100,429 85,365 0.989 5.4% 

1998 102,702 87,297 1.011 2.3% 

1999 99,741 84,780 0.982 -2.9% 

2000 101,588 86,350 1.000 1.9% 

2001 98,208 83,477 0.967 -3.3% 

2002 102,251 86,913 1.007 4.1% 

2003 104,547 88,865 1.029 2.2% 

2004 100,588 85,500 0.990 -3.8% 

2005 96,841 82,315 0.953 -3.7% 

2006 104,689 88,986 1.031 8.1% 

2007 108,300 92,055 1.066 3.4% 

2008 105,806 89,935 1.042 -2.3% 

2009 96,931 82,391 0.954 -8.4% 
Average 

2000-2008 
102,535 87,155 

 
0.74% 

(a) ERCOT values are 85% of Texas values. 

 

Source:  Data from EIA 2009. (Ex. NRC000054) 
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ATTACHMENT 6.  DATA FROM 2006 MANUFACTURING ENERGY CONSUMPTION 
SURVEY FOR SOUTH CENSUS REGION. 
 
Data in this table were taken from the top half of EIA’s Table 5.5, filtered for the South Census 
Region.  Net electricity numbers are shown.  
 

End-Use Category 

Net Electricity 

Million kWh % of Total 

Indirect End Use (Boiler Fuel) 7872 2.1% 

      Conventional Boiler Use 7872 2.1% 

      CHP and/or Cogeneration Process 0 

Direct End Use 

   All Process Uses 296,649 79.9% 

      Process Heating  39,715 10.7% 

      Process Cooling and Refrigeration 27,075 7.3% 

      Machine Drive 188,923 50.9% 

      Electrochemical Processes 35,706 9.6% 

      Other Process Uses 5229 1.4% 

   All Non-Process Uses 62,407 16.8% 

      Facility Heating, Ventilation, and Air Conditioning  31,990 8.6% 

      Facility Lighting 21,314 5.7% 

      Other Facility Support 7043 1.9% 

      Onsite Transportation 1043 0.3% 

      Conventional Electricity Generation Not Appl. 

      Other Non-Process Use 1018 0.3% 
End Use Not Reported 4302 1.2% 

Total 371,230 100.0% 
Percentage attributable to "building" end uses 
Facility Heating, Ventilation, and Air Conditioning, Facility Lighting, and 
Facility Support (Regional) 

16.3% 

 

Source: EIA 2006b (Ex. NRC000056). 
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