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1.0. Introduction
This chapter presents an overview of the proposed STP 3 & 4 project that is the subject
of this Environmental Report (ER). A brief description is given regarding the
applicants, purpose and need, general plant description, status of permits and required
consultations, and the underlying methodology of the report presentation. These items
are presented in the following three subsections:


The Proposed Project (Section 1.1)



Status of Reviews, Approvals, and Consultations (Section 1.2)



Methodology (Section 1.3S)

1.1 The Proposed Project
Pursuant to the Atomic Energy Act of 1954, as amended, and Title 10 of the Code of
Federal Regulations, the Nuclear Regulatory Commission (NRC) is responsible for
issuing a license for construction and operation of domestic nuclear power plants. In
accordance with the provisions of 10 CFR Part 52, Subpart C (Combined Licenses),
and supporting guidance (e.g., NRC Regulatory Guides), STP Nuclear Operating
Company (STPNOC) on behalf of itself and the owners of STP 3 & 4: NINA South
Texas 3 LLC, NINA South Texas 4 LLC, and the City of San Antonio, Texas acting by
and through the City Public Service Board (CPS Energy) is applying an application for
a Combined Operating Licenses (COLs) to authorize for construction and operation of
two new nuclear power facilities-STP 3 & 4-on the site of South Texas Project Electric
Generating Station, Units 1 & 2 (STP 1 & 2) in Matagorda County, Texas (STP site).
STPNOC is including with the COL application this ER, which has been prepared in
accordance with the provisions of 10 CFR Part 51. The ER provides an analysis of the
impacts to the environment from site preparation, construction, operation, and
decommissioning of two additional nuclear reactors-STP 3 & 4-at the STP site. The
combined impacts of all four units at the STP site are also considered. NRC will use
the ER as input to meet the National Environmental Policy Act of 1969 (42 United
States Code [U.S.C.] 4321-4347, January 1, 1970, as amended) requirement that
federal agencies consider the impacts that their actions, such as license issuance,
might have on the environment.

1.1.1 Purpose and Need
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. STP 3 will be owned by
NINA South Texas 3 LLC and CPS Energy, and STP 4 will be owned by NINA South
Texas 4 LLC and CPS Energy.
As explained in Chapter 8 of this report, there is a need for the power to be produced
from STP 3 & 4. NRC approval gives the owners a generation option that the owners
may or may not exercise, at their discretion.
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1.1.2 Project Description
This subsection provides a brief summary of project information that subsequent
sections, particularly Chapter 3, Plant Description, describe in greater detail.

1.1.2.1 The Applicant and Owners
NRG South Texas LP (NRG) (44% ownership), City Public Service Board of San
Antonio, Texas (CPS Energy) (40% ownership), and the City of Austin, Texas (16%
ownership) are the owners of the STP 1 & 2 site and facilities. STPNOC is the licensed
operator of STP 1 & 2, with control of STP 1 & 2 and the authority to act as the agent
applying for a COL for the STP site. STP 3 will be owned by NINA South Texas 3 LLC
and CPS Energy, and STP 4 will be owned by NINA South Texas 4 LLC and CPS
Energy. Pursuant to existing agreements, the NRG entities and CPS Energy would
each own 50% of each unit.NINA entities would own 92.375% of each unit while CPS
Energy would own 7.625% of each unit. If plans regarding the ownership percentages
change, this application will be updated accordingly. The proposed units would be
baseload merchant generator plants. NINA South Texas 3 LLC and NINA South Texas
4 LLC intends to sell its share of the power from STP 3 & 4 on the wholesale market.
CPS Energy may either use its share of STP 3 & 4 to supply the needs of its service
area and/or sell the power on the wholesale market.
STPNOC will be the operator for STP 3 & 4. The COL application, COLA Part 1,
Administrative Information, provides additional information about the co-owners of
STP 3 & 4.

1.1.2.2 Site Location
The STP site is located on approximately 12,220 acres in a rural area of Matagorda
County, Texas, approximately 12 miles south-southwest of the city limits of Bay City,
Texas, and 10 miles north of Matagorda Bay, along the west bank of the Colorado
River. The plant footprint for STP 3 & 4 is approximately 2000 feet northwest of existing
STP 1 & 2 and is generally the area that had been designated for two additional units
when the facility was first planned. The location of STP 3 & 4 on the STP site is shown
on Figure 1.1-1. Section 2.1, Site Location, provides additional information regarding
the site and the location of the two new ABWR reactors.

1.1.2.3 Reactor Information
STPNOC and the owners have selected the General Electric (GE) ABWR as the
technology for two new reactors at the STP site, STP 3 & 4. The NRC approved the
reference ABWR DCD in March 1997. The final design certification rule was published
in the Federal Register on May 12, 1997 (62 FR 25827). This allows the ABWR design
to be referenced in a COL application under 10 CFR 52. The total gross thermal
megawatt output is 3926 MWt and the net electrical output is approximately 1300 MWe
per unit. Further details on the ABWR reactor design is provided in Section 3.2.

1.1.2.4 Cooling System Information
STP 3 & 4 will use a closed-loop cooling water system that would withdraw and
discharge water from and to the Main Cooling Reservoir (MCR), similar to the existing
1.1-2
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cooling system for STP 1 & 2. Makeup water for the MCR will be withdrawn from the
Colorado River using the preexisting intake structure. STP 3 & 4 will use mechanical
draft cooling towers to dissipate waste heat and a water storage basin for the safetyrelated cooling system. This differs from STP 1 & 2, which uses the essential cooling
pond. The STP 3 & 4 cooling tower basin makeup water is normally provided by the
plant well water system. Blowdown will discharge from the MCR to the Colorado River.
Additional details regarding the STP 3 & 4 cooling system are provided in Section 3.4.

1.1.2.5 Transmission System Information
The STP 3 & 4 connections to the regional grid will use existing rights-of-way to
minimize, to the extent feasible, new disturbance and potential adverse impacts. The
onsite power transmission system for STP 3 & 4 consists of the STP 3 & 4 345kV
switchyard, five 345kV power transmission lines, and a 345kV tie-line from the STP 3
& 4 345kV switchyard to the existing STP 1 & 2 345kV switchyard. Two of these 345kV
transmission lines will be upgraded from the STP site to their connection to the Hillje
substation some 20 miles northwest of the STP site. The modifications to upgrade
these two transmission lines will be on an existing right-of-way. No new rights-of-way
outside the STP site are required for STP 3 & 4.
The three interconnect transmission line rights-of-way commence from the STP 3 & 4
345kV switchyard and head northward less than a quarter mile to intersect the existing
transmission line corridor. From the point of intersection, the additional power provided
by STP 3 & 4 would be transmitted over upgraded circuits in an existing right-of-way.
Subsection 2.2.2 and Section 3.7 provide additional details regarding both the onsite
and offsite transmission systems.

1.1.2.6 Preapplication Public Involvement
STPNOC has an active community affairs and public outreach program. Examples of
public outreach include community board meetings, student presentations, and
emergency preparedness community activities. STPNOC offers educational and
emergency preparedness information to the public by providing tours of the Control
Room simulator and the Emergency Operations Facility, presentations during Career
Day, distributing flyers and newsletters, and by advertising on local radio stations and
in local newspapers.
STPNOC also plays an active role in supporting local philanthropy efforts including the
United Way Foundation, the American Cancer Society, the American Red Cross, the
March of Dimes, and the Palacios Boys & Girls Club.
STPNOC plans to continue conducting public outreach and communications efforts in
conjunction with preparing the COL application. Examples of STP 3 & 4
communications include: fact sheets; presentations; interaction with civic, state, and
local officials; and industry updates and interfaces. Several meetings with local
officials, the community, and the NRC are anticipated through the start of commercial
operations. The first public outreach meeting held by the NRC in Bay City occurred on
June 27, 2007. This meeting was announced via local media outlets (e.g.
newspapers).
The Proposed Project
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1.1.2.7 Proposed Dates for Major Activities
NRC regulations provide for COL applicants to perform both preconstruction site
preparation activities and limited work authorization (LWA) activities before issuance
of the COL. STPNOC plans to start preconstruction activities in January 2009 and
conclude these activities in January 2010. If LWA activities are to be performed, they
may begin in January 2010 and conclude in January 2011.
Construction activities for STP 3 will begin following the site preparation for both STP
3 & 4. STPNOC expects to initiate construction of STP 3 in January 2011 and STP 4
in May 2011. STPNOC estimates that construction would occur over a 63-month
period for both units, beginning with NRC approval of the COL application in January
2011. Commercial operation for STP 3 is projected in March 2015 and March 2016 for
STP 4.

1.1-4
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Figure 1.1-1 Site Layout
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8.0 Need for Power
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. STPNOC is
relying upon several studies performed for or by ERCOT for its need for power
evaluation.
This chapter provides an evaluation of the need for power. According to NUREG1555, an NRC independent evaluation may not be needed if the NRC determines that
the State/region-prepared evaluation is (1) systematic, (2) comprehensive, (3) subject
to confirmation, and (4) responsive to forecasting uncertainty. As discussed in more
detail below, the ERCOT studies related to need for power satisfy these four criteria
and provide an appropriate basis for the need for power evaluation for STP 3 & 4.
The following ERCOT studies were used for this evaluation:


The Report on Existing and Potential Electric System Constraints and Needs
(Reference 8.0-1) identifies and analyzes existing and potential constraints in the
ERCOT transmission system that could either pose reliability concerns or increase
costs to the electric power market and Texas consumers. This report is used in
Section 8.1.



The Long-Term Forecast Model (LTFM) is used in the Long-Term Hourly Peak
Demand and Energy Forecast (Reference 8.0-2) to predict the peak hourly power
demand and energy consumption for each of the next ten years. Some of the
calculations are extrapolated to 2025. The forecast is based on the latest hourly
peak demands for the region and adjusted for economic and weather variables.
This report is described more completely in Section 8.2.



The Report on the Capacity, Demand, and Reserves (Reference 8.0-3) is
developed from data provided by the market participants as part of the annual load
data request, the generation asset registrations, and from data collected for the
annual U.S. Department of Energy Coordinated Bulk Power Supply Program
Report. The working paper is a series of spreadsheets that compares demand
load forecasts from other ERCOT analyses with the generation resources reported
to be available by market participants, and calculates reserve margins. This report
is the basis for Sections 8.3 and 8.4.



The last report is the ERCOT Long Term System Assessment (Reference 8.0-4),
which uses available data to predict the type and general location of new
generation that the market may find economic to construct. ERCOT recognizes in
the report that it cannot control these decisions, but the ERCOT estimation of
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market behavior provides a reasonable basis on which to assess longer-term
transmission needs under a range of scenarios.
Subsection 8.4.2 demonstrates that these reports satisfy the criteria in NUREG-1555
for a reliable independent evaluation of the need for power.
As described in Section 8.1, the owners of STP 3 & 4 are NINA and CPS Energy, who
are both market participants in the ERCOT system. As such, they recognize ERCOT’s
legal responsibilities under Public Utility Commission of Texas (PUCT) oversight, and
support ERCOT in achieving its vision and mission through the open and collaborative
process involving electric industry members, customers, and regulators. NINA and
CPS Energy endorse the ERCOT studies that were prepared to inform the PUCT, the
Texas Legislature, the public, and the market participants. They accept the
assumptions made in the studies and believe that ERCOT is providing valuable and
accurate assessments of the ERCOT system for the benefit of all ERCOT members.
One of the benefits of deregulation was to consolidate regional planning under a single
entity with the expertise and resources necessary to accurately and efficiently ensure
that the entire region was proceeding on a course that benefits everyone.
The remainder of this chapter provides the following information:


A description of the project owners (Section 8.1)



A description of the PUCT and ERCOT (Section 8.1)



A discussion of the deregulation of electric generation in the State of Texas and
associated market forces (Section 8.1)



A description of the ERCOT studies and a discussion of the forecast for demand
for power provided in those studies (including reserve margins specified by
ERCOT) (Section 8.2)



A discussion of the generation capacity in the ERCOT region (Section 8.3)



Conclusions related to the need for power from STP 3&4 (Section 8.4)

8.0.1 References

8.0-2

8.0-1

ERCOT Report on Existing and Potential Electric System Constraints and
Needs, December 2006, available at
http://www.ercot.com/news/presentations/2006/2006_ERCOT_Reports_T
ransmission_Constraints_and_Needs.pdf.

8.0-2

2007 ERCOT Planning Long-Term Hourly Peak Demand and Energy
Forecast – May 8, 2007, available at
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8.1 Description of Power System
8.1.1 Project Description and Owners
South Texas Project Unit 3 will be owned by NINA South Texas 3 LLC and the City of
San Antonio, Texas, acting by and through the City Public Service Board (CPS or CPS
Energy). South Texas Project Unit 4 will be owned by NINA South Texas 4 LLC and
CPS Energy. Once licensed and built, STP 3 & 4 will be operated by STP Nuclear
Operating Company. STP 3 & 4 each utilizes the GE Advanced Boiling Water Reactor
(ABWR) light water reactor design rated at approximately 1370 MWe (gross). Initial
commercial operation for STP 3 & 4 is expected to be June 2015 and July 2016,
respectively.
NINA South Texas 3 LLC and NINA South Texas 4 LLC are indirectly majority-owned
and controlled by NRG Energy, Inc. (NRG Energy). In this discussion, “NRG” is used
when referring to NRG Energy, the parent, or to one of the NINA South Texas LLCs.
Further detail regarding the ownership of the NRG LLCs is provided in Part 1 of the
COLA. NRG is a wholesale power generation company, primarily engaged in the
ownership and operation of power generation facilities and the sale of energy, capacity
and related products in the United States and internationally. NRG has a diverse
portfolio of electric generation facilities in terms of geography, fuel type, and dispatch
levels. NRG does not meet the definition of an electric utility in 10 CFR 50.2. NRG is
a merchant generator that will sell its share of the electricity generated at STP 3 & 4 to
the wholesale market in bilateral transactions with wholesale purchasers of electric
power and at market prices. As such, NRG does not have a specific service area in
the traditional sense of pre-deregulation utilities. The area of Texas that is served by
the Electric Reliability Council of Texas (ERCOT) is the area in which NRG intends to
sell its power.
As a municipal utility, CPS Energy meets the definition of an electric utility in 10 CFR
50.2, that provides retail power to its service area around San Antonio, which is within
the ERCOT region, and sells excess capacity to wholesale buyers anywhere within the
ERCOT system. The CPS Energy electric system serves a territory consisting of
substantially all of Bexar County and small portions of the adjacent counties.
Certification of this service area has been approved by the Public Utility Commission
of Texas (PUCT). CPS Energy is currently the exclusive provider of electric service
within this service area. Until and unless the San Antonio City Council and the CPS
Energy Board exercise the option to opt-in to retail electric competition, CPS Energy
has the sole right to provide retail electric services in its service area (Reference 8.11). The ERCOT studies being relied upon for the need for power evaluation include
the CPS Energy electric system.
In addition to the area served at retail rates, CPS Energy currently has wholesale
supply agreements to sell wholesale electricity to the Floresville Electric Light & Power
System, the City of Hondo, and the City of Castroville. These three wholesale supply
agreements have remaining terms ranging from less than one to ten years, although
all of the agreements provide for extensions. Discussions are ongoing with all three
entities to renew their respective long-term wholesale power agreements. Additionally,
Description of Power System
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CPS Energy has recently entered into several one-year wholesale supply agreements
with various other municipalities and cooperatives. CPS Energy will seek additional
opportunities to enter into long-term wholesale electric power agreements in the future.
The requirements under the existing and any new wholesale agreements would be firm
energy obligations of CPS Energy (Reference 8.1-1). In any event, because the need
for power evaluation for STP 3 & 4 is based on the need for power in the entire ERCOT
region, these supply agreements are not material to the need for power from STP 3 &
4 or the need for CPS Energy to develop additional generation to meet the needs of
the growing customer base within its certificated service area.

8.1.2 Public Utility Commission and Electric Reliability Council of Texas
In 1975, Texas became the last state in the country to provide for state-wide
comprehensive regulation of electric utilities by creating the Public Utility Commission
of Texas (PUCT). For approximately the first 20 years of the PUCT’s existence, its
primary role was traditional regulation of electric and telecommunications utilities.
Significant legislation enacted by the Texas Legislature in 1995 dramatically changed
this role by creating a competitive electric wholesale market. In 1999, the Legislature
provided for restructuring of the electric utility industry, further changing the PUCT’s
mission and focus (Reference 8.1-2).
Although the PUCT’s traditional regulatory functions have decreased since 1999,
many of those functions have been replaced by other, more challenging
responsibilities. Restructuring of the utility industry is not simply elimination of
regulation. Effective oversight of competitive wholesale and retail markets is
necessary to ensure that customers receive the benefits of competition. The PUCT’s
responsibilities under the Public Utilities Regulatory Act (PURA) include the following
(Reference 8.1-2):

8.1-2



Issuance of certificates of convenience and necessity for proposed transmission
lines



Licensing of retail electric providers



Registration of power generation companies and aggregators



Oversight of competitive wholesale and retail markets



Resolution of customer complaints, using informal processes whenever possible



Implementation of a customer education program for retail electric choice



Regulation of vertically integrated investor owned utilities outside ERCOT



Jurisdiction over ratemaking and quality of service of transmission and distribution
utilities within ERCOT



Establishing wholesale transmission rates for investor owned utilities,
cooperatives, and municipally-owned utilities within ERCOT
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ERCOT is a membership-based 501(c)(6) nonprofit corporation governed by a board
of directors and subject to oversight by the PUCT and the Texas Legislature. ERCOT’s
members include retail consumers, investor- and municipally-owned utilities, rural
electric cooperatives, river authorities, independent generators, power marketers, and
retail electric providers (Reference 8.1-3). 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 to direct
and manage ERCOT’s day-to-day operations, accompanied by a team of executives
and managers responsible for critical components of ERCOT’s operations areas
(Reference 8.1-4).
ERCOT manages the flow of electric power to approximately 20 million Texas
customers, representing 85% of the state’s electric load and 75% of the state’s land
area (approximately 200,000 square miles). Figure 8.1-1 depicts the ERCOT region.
As the independent system operator (ISO) for the region, ERCOT schedules power on
an electric grid that connects 38,000 miles of high-voltage transmission lines and more
than 500 generation units. ERCOT also manages financial settlements for the
competitive wholesale bulk-power market and administers customer switching for 5.9
million Texans in competitive choice areas (Reference 8.1-3).
ERCOT performs three main roles in managing the electric power grid and
marketplace (Reference 8.1-5):


Monitor schedules submitted by wholesale buyers and sellers for the next day’s
electricity supply. ERCOT ensures the system can accommodate those schedules
and, if necessary, creates a new market to fill the gap.



Ensure electricity transmission reliability by managing the incoming and outgoing
supply of electricity over the grid. ERCOT monitors the flow of power and issues
instructions to generation and transmission companies to maintain balance.



Serve as the central hub for retail transactions. When a consumer chooses a retail
electric provider, ERCOT ensures the information related to that transaction is
conveyed to the appropriate companies in a timely manner.

The ERCOT region is almost entirely isolated from other areas. At the beginning of
World War II, several electric utilities in Texas banded together as the Texas
Interconnected System (TIS) to support the war effort. They sent their excess power
generation to industrial manufacturing companies on the Gulf Coast to provide reliable
supplies of electricity for energy-intensive aluminum smelting. Recognizing the
reliability advantages of remaining interconnected, the TIS members continued to use
and develop the interconnected grid. TIS members adopted official operating guides
for their interconnected power system and established two monitoring centers within
the control centers of two utilities, one in North Texas and one in South Texas. TIS
formed ERCOT in 1970 to comply with North American Reliability Council (NERC)
requirements (Reference 8.1-6). The goal of TIS, and later ERCOT, was not to create
ties with the rest of the country, but to assure that the Texas grid was reliable through
interconnection. Even today, there are only a few asynchronous ties that go outside
Description of Power System
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of the ERCOT region with a total capacity of approximately 1100 MW. There are also
approximately 2,850 MW of “switchable” generation resources that can be connected
to either the ERCOT transmission grid or a grid outside the ERCOT region. There is
currently no indication of plans to increase either the asynchronous MW or the
switchable resources (Reference 8.1-7). While this means that ERCOT can only
export a very small amount of power, it also means that ERCOT cannot import
significant amounts of power. This becomes an important fact when considering the
need for power in the ERCOT region. Essentially, all power required to supply the
ERCOT region loads must be generated within the ERCOT region.
Representatives of all segments of ERCOT’s market participants collaboratively
created the ERCOT Protocols, which is the governing document adopted by ERCOT
that contains the scheduling, operating, planning, reliability, and settlement policies,
rules, guidelines, procedures, standards, and criteria of ERCOT. These Protocols
were approved by the PUCT and amendments are subject to PUCT review and
modification. The Protocols are intended to implement ERCOT’s functions as the
Independent Organization for the ERCOT Region as certified by the PUCT. The
ERCOT Board, Technical Advisory Committee (TAC), and other ERCOT
subcommittees authorized by the Board or the TAC, may develop procedures, forms
and applications for the implementation of and operation under the Protocols. ERCOT
and its market participants must abide by the Protocols (Reference 8.1-8).
Since deregulation of the electric supply market in the ERCOT region, utilities no
longer perform the comprehensive analysis and planning functions 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 [See e. g., Tex. Util.
Code Ann. §§ 39.155(b) and 39.904(k)].

8.1.3 Deregulation of the Texas Electric Utility Industry
The traditional discussion of the need for power, including a description of the power
system, service areas, regional relationships, power pool agreements, electrical
transfer capabilities, diversity interchange agreements, wheeling contracts, types of
customers, and major electrical load centers, generally does not apply in the case of
STP 3 & 4 because the electrical utility industry in Texas has been deregulated.
In 1995, the Texas Legislature passed Senate Bill 373 (SB 373) introducing wholesale
competition into Texas’ intrastate markets. Under what is now Chapter 35 of the
PURA, prior bilateral transactions addressing use of the interconnected transmission
systems of vertically integrated utilities within ERCOT were replaced by PUCTregulated open access requirements and a methodology for placement of new
merchant generation. SB 373 directed the PUCT to adopt rules requiring all
transmission system owners to make their transmission systems available for use by
others at prices and on terms comparable to each respective owner’s use of its system
for its own wholesale transactions. The PUCT implemented its initial transmission
open access rules in January 1997.
8.1-4
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During the 1999 legislative session, the Texas Legislature enacted Senate Bill 7 (SB
7), providing for retail electric open competition that began in 2002. SB 7 continued
electric transmission wholesale open access and fundamentally redefined and
restructured the Texas electric industry. SB 7 allowed retail customers of investorowned utilities (IOUs) to choose their electric energy supplier (Reference 8.1-1). SB 7
allowed municipally-owned utilities and electric cooperatives to remain non-opt-in
entities (NOIEs) until they choose to enter competition. Most have elected to remain
NOIEs. Therefore, the customers within the service areas of most electric
cooperatives and municipally-owned utilities are not able to choose their electric
energy supplier.
Under the terms of SB 7, NOIEs may remain vertically integrated electric utilities
offering generation, transmission, and distribution services. However, SB 7 required
IOUs to separate their retail energy service activities from regulated utility activities and
to unbundle their generation, transmission/distribution, and retail electric sales
functions into separate units. An IOU could choose to sell one or more of its lines of
business to independent entities, or it could create separate but affiliated companies,
and possibly operating divisions, that could be owned by a common holding company,
but which must operate largely independent of each other subject to code of conduct
restrictions under PUCT rules. The services offered by transmission entities had to be
available to other parties on a non-discriminatory basis (Reference 8.1-1).
IOUs and independent power producers owning generation assets must be registered
as Power Generation Companies (PGCs) with the PUCT and must comply with certain
rules that are intended to protect consumers, but they are otherwise unregulated and
may sell electricity in private bilateral transactions and at market prices (Reference 8.11).
IOU owners of transmission and/or distribution facilities, or Transmission Service
Providers (TSPs), are fully regulated by the PUCT. IOU TSPs, Municipal Utilities,
Electric Co-ops, and other entities providing transmission and distribution service are
obligated to deliver the electricity to retail customers. These utilities are also required
to transport power to wholesale buyers. TSPs are required to provide access to both
their transmission and distribution systems on a non-discriminatory basis to all eligible
customers (Reference 8.1-1).
Retail sales activities in the IOU service areas are performed by Retail Electric
Providers (REPs) on a “customer choice” basis. These are the only entities authorized
to sell electricity to retail customers. REPs must register with the PUCT, demonstrate
financial capabilities, and comply with certain customer protection requirements.
REPs buy electricity from PGCs, power marketers, or other parties and may resell that
electricity to retail customers at any location in Texas other than within the service
areas of Municipal Utilities and Electric Co-ops (Reference 8.1-1).

8.1.4 Market Economic Forces
Beyond compliance with operational procedures, ERCOT does not have authority over
the business activities of its market participants. The economic forces of the market
Description of Power System
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and signed agreements by the market participants provide the cooperative
atmosphere in which the ERCOT system functions.
Figures 8.1-2 and 8.1-3 demonstrate the market economic forces at work. Since 1999,
ERCOT market participants have made the economic decision to decommission 95
units with a total generation capacity of 3,536 MW (Figure 8.1-2). These decisions
were based on economic parameters such as unit efficiency, age, capacity, cost of
operation, outage frequency, outage duration, and fuel cost. Similarly, since 1999, the
ERCOT market participants have made the economic decision to add 205 new units
and to upgrade 2 units for a total generation capacity of 25,372 MW (Figure 8.1-3).
These decisions were based on the same economic parameters that led to
decommissioning the 95 older units. Figures 8.1-2 and 8.1-3 show that on a countyby-county basis, in accordance with the market economic forces, the decommissioned
units were sometimes replaced by new units and sometimes they were not replaced
by new units.
By law, ERCOT must perform extensive annual and semi-annual studies, issue
reports, make recommendations for transmission system needs and resource
adequacy, and make legislative recommendations to further those objectives [See e.
g., Tex. Util. Code Ann. §§ 39.155(b) and 39.904(k)]. ERCOT analyzes the region in
the context of the competitive ERCOT market using load growth scenarios, industrial
growth projections, regional transmission topology, sub-regional modeling, and new
generation characteristics. The development of these reports is subject to vigorous
market participant stakeholder input and review. ERCOT only forecasts the generation
and transmission capacity that may be necessary to meet the forecast load. The
market economic forces drive the market participants’ decisions to increase or
decrease their generation and transmission capacity.

8.1-6
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8.2 Power Demand
This section provides a high-level overview of the 2007 ERCOT Long-Term Demand
and Energy Forecast (Reference 8.2-1) and all of the tables, figures, and data are
taken from the Forecast. The methodology is briefly described, highlighting the major
aspects involved in producing the forecast, including the data input used in the
process. An historical perspective of the load growth in the ERCOT region is provided,
and final results of the forecast peak demands and energy consumption are presented
in a graphical form and summarized in table. A discussion of the major drivers of peak
demands and energy consumption is included, along with the uncertainties associated
with the forecast, and the differences from last year’s forecast. A more detailed
explanation of the econometric forecasting methodology used by ERCOT is described
in Appendix 3 of Reference 8.2-1.

8.2.1 Historical Trends
Figure 8.2-1 provides the average hourly load and the annual system peak hour load
from 1997 to 2006. The average hourly load growth is almost constant.
The historical annual peak demand for 1997-2006 is included in Figure 8.2-2 and the
historical energy consumption for the same period is included in Figure 8.2-3.
Table 8.2-1 provides the historical annual growth percentage of the average hourly
load, peak demand, and energy consumption for the period of 1998-2006. Figure 8.24 provides the three annual growth percentages graphically.

8.2.2 ERCOT Forecast of Long-Term Demand and Energy
The long-term load forecast covers a period from 1 to 15 years using a process and
tools developed internally by ERCOT. The forecast is used for (Reference 8.2-2):


Annual budget development (energy)



System planning studies



Resource adequacy assessments
–

Annual Capacity, Demand, and Reserves Report

–

Seasonal and long-term assessments



Weekly forecast for outage coordination



Statement of Opportunities Report



PUCT/NERC/DOE/FERC reporting
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Methodology
The econometric forecasting basics center on a regression analysis, i.e., the
development of an equation or set of equations that describes the historical load as a
function of independent variables. The regression analysis is used to calculate the
appropriate coefficients for each variable and to choose the best equations describing
historical patterns (Reference 8.2-2). The forecasting process is shown in Figure 8.25. Refer to Appendix 3 of Reference 8.2-1 for a detailed description of the model and
methodology.
The long-term forecast was produced with a set of econometric models that use
weather, and economic and demographic data, to capture and project the long-term
trends from the past five years of historical data. Each of these factors is discussed
below.
Weather
Weather drives most of the variation in electric demand in the short-run. Because
weather also affects the variation in the electric demand in the long-run, long-term
forecasting uses historical average weather profiles to indicate the future variation in
weather. There are eight defined weather zones in ERCOT. The largest metropolitan
statistical areas are located in the North Central, South Central, and Coastal zones:


North Central

(Dallas-Ft. Worth)



South Central

(Austin-San Antonio)



Coastal

(Houston)

Twelve years of weather data were available from WeatherBank for 20 ERCOT
weather stations. These weather stations were used to develop weighted hourly
weather profiles for each of the eight weather zones. These data were used in the load
shape models. Monthly cooling degree days and heating degree days were used in
the monthly energy models.
A representative hourly load shape by weather zone is forecast using an average
weather profile of temperatures, cooling degree hours, and heating degree hours
obtained from historical data. Seasonal daily, weekly, monthly, and yearly load
variations and holiday events were considered, in addition to various interactions, such
as weather, weekends, and weekdays. This hourly load shape only describes the
hourly load fluctuations within the year and in itself does not reflect the long-term trend.
The long-term trend was provided by the energy consumption forecast. The monthly
energy consumption forecast models by weather zones used cooling degree days and
heating degree days to project the monthly energy for the next nineteen years (20072025).
One measure of the uncertainty associated with extreme weather impacts on the peak
demand can be obtained by using a more extreme weather profile to obtain the
forecasts. ERCOT developed weather profiles that rank at the 90th percentiles of all
8.2-2
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the temperatures in its hourly temperature database and did the same to develop
profiles with the 10th percentile of all temperatures. Strictly speaking these are not
confidence bands in the statistical sense, but this term has commonly been used to
refer to the results. A more appropriate term would be to use scenarios associated with
the 90th percentile temperature distribution or 90th percentile scenario forecasts.
ERCOT has also run Monte Carlo simulations to assess the impact of extreme
temperatures on the peak demands. Subsection 8.2.3 provided the results of the
analysis for both normal and extreme weather patterns.
Economic and Demographic Data
Economic and demographic changes can affect the characteristics of electrical
demand in the medium- to the long-run. Economic and demographic data at the
county level were obtained on a monthly basis from Moody’s Economy.com. The data
were used as input to the monthly energy consumption models.
The regional economic outlook for Texas is projected to outperform the U.S. as a
whole. Three of its major metropolitan areas, Houston, Dallas, and Austin, which are
among the top 50 in the U.S., are leading the South. Employment growth in Texas
shows a stronger performance for the Dallas-Fort Worth area and the Austin-San
Antonio area. The Houston area is expanding, but is expected to lose some
momentum due to a slowdown in the energy industry.
Some of the indicators that were used in the forecast are economic and demographic
drivers such as real per capita personal income, population, employment in the
financial services, non-farm employment, and total employed. These are presented in
Figures 8.2-6 through 8.2-10. As discussed in Subsection 8.4.1, actions to reduce the
demand for power (i. e., demand-side management or conservation) are taken into
account in determining the reserve margin.

8.2.3 Results of ERCOT Long-Term Demand and Energy Forecast
The forecast energy consumption for 2007-2017 using the normal weather scenario is
included in Figure 8.2-3. Figure 8.2-11 provides the forecast average hourly load for
2007-2017 using the normal weather scenario.
Figure 8.2-12 shows the forecast peak demand scenarios for 2007-2017 using the
extreme weather profiles described above. The red dashed line on the top is a plot of
the system peak demand forecast using temperatures above 90% of the historical
temperatures (90th percentile) experienced during the last twelve years. This extreme
forecast is referred to in the figure as the High Hourly Forecast 90-10. The middle line
is the normal weather scenario (Base 50-50). The Low Hourly Forecast 10-90 refers
to the forecast obtained by using temperatures above 10% of all temperatures during
the last twelve years.
The historical peak demand for 2002-2006 and the forecast peak demand for 20072015 for the eight weather zones are shown in Table 8.2-2. The forecasts for the three
major zones (North Central, South Central, and Coastal) show a stable and strong
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growth. The forecasts for the smaller zones show an average or below-average trend
in growth.
A summary of the long-term forecast model results for 2007-2025 peak demand and
energy consumption is provided in Table 8.2-3. Table 8.2-4 provides the forecast
growth percentages for average hourly load, peak demand, and energy consumption.
Figure 8.2-4 provides the three annual growth percentages graphically.
Difference between the 2006 and 2007 Forecasts
In the long-term, the 2007 forecast is very similar to the 2006 forecast for the same
period. The energy forecast from 2007 to 2015 is 0.06% higher than the 2006 forecast.
A one-time adjustment due to economic revisions and other factors, such as Hurricane
Katrina, contributed to the growth from the actual energy consumption in 2006 to the
forecast for 2007. One of the key factors driving the long-term higher energy
consumption is an improvement in the outlook of the overall health of the economy as
captured by economic indicators such as the real per capita personal income,
population, and various employment measures including non-farm employment and
total employment. If income is growing at a faster rate than population, the average
person expects to enjoy an overall higher standard of living. A higher standard of living
generally translates into an improvement in comfort, which in many cases directly
translates into increases in electricity consumption.
The energy consumption forecast scenarios show a rather slight degree of variability
between the 90-10 high weather forecasts and the median (50-50) base case. The
same holds true for the 10-90 low weather forecast scenario.
Figure 8.2-13 shows the difference between the two forecasts of peak demand for the
period of 2007-2015.
Accuracy of the Long-Term Forecast
A comparison of the historical actual and forecast peak demand (Figure 8.2-14) and a
comparison of the historical actual and forecast energy consumption (Figure 8.2-15)
show that since 1999 ERCOT long-term forecasts have been within + 5% of the
actuals. Since 2003 the accuracy of the energy consumption forecast has been very
close to + 1% (Reference 8.2-2).
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Table 8.2-1 Historical Annual Growth of Average Hourly Load, Peak Demand, and
Energy Consumption, 1998-2006

Year

Average Load
Load
Peak
Peak
Peak
Energy
Energy
Load
Growth Growth Demand Growth Growth Consumption Growth
(MW)
(MW)
(%)
(MW)
(MW)
(%)
(TWh)
(TWh)

Energy
Growth
(%)

1998

30,475

1,986

6.97%

53,691

3,326

6.60%

270

16

6.30%

1999

30,336

-139

0.46%

54,980

1,289

2.40%

269

-1

-0.37%

2000

32,488

2,152

7.09%

57,981

3,001

5.46%

289

20

7.43%

2001

31,623

-865

-2.66%

55,214

-2,767

-4.77%

278

-11

-3.81%

2002

32,052

429

1.36%

56,086

872

1.58%

281

3

1.08%

2003

32,533

481

1.50%

60,037

3,951

7.04%

285

4

1.42%

2004

32,917

384

1.18%

58,506

-1,531

-2.55%

289

4

1.40%

2005

34,161

1,244

3.78%

60,214

1,708

2.92%

299

10

3.46%

2006

34,899

738

2.16%

62,339

2,125

3.53%

306

7

2.34%

Compiled from Reference 8.2-1

Table 8.2-2 Yearly Coincident Peak Demands by Weather Zone (MW)
North

North
Central

East

Far
West

West

South
Central

Coast

South

System
Load

2002

1,904

20,527

2,175

1,830

1,595

9,492

14,578

3,985

56,086

2003

2,070

22,303

2,319

1,805

1,675

10,016

15,823

4,025

60,037

2004

2,047

20,749

2,265

1,658

1,562

9,619

16,611

3,996

58,506

2005

2,080

21,975

2,351

1,661

1,542

10,162

16,282

4,159

60,214

2006

2,361

22,687

2,432

1,598

1,612

10,718

16,739

4,191

62,339

2007

2,086

23,782

2,251

1,412

1,638

11,329

17,174

4,123

63,794

2008

2,117

24,059

2,363

1,415

1,683

11,708

17,631

4,158

65,135

2009

2,145

24,472

2,323

1,429

1,725

12,075

18,112

4,227

66,508

2010

2,183

24,914

2,353

1,435

1,770

12,475

18,554

4,271

67,955

2011

2,229

25,365

2,382

1,441

1,820

12,901

19,002

4,317

69,456

2012

2,263

25,743

2,402

1,442

1,863

13,292

19,377

4,351

70,733

Year
Historical

Forecast

2013

2,325

26,267

2,517

1,448

1,914

13,725

19,794

4,405

72,394

2014

2,377

26,788

2,462

1,509

1,964

14,111

20,312

4,474

73,998

2015

2,447

27,360

2,484

1,461

2,022

14,570

20,727

4,525

75,596

Compiled from Reference 8.2-1
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Table 8.2-3 2007 ERCOT Long-Term Forecast Model Results
Forecast Energy
Consumption
(MWh)

Historical Energy
Consumption
(MWh)

Peak
(MW)

2002

281,930,582

280,772,959

56,086

2003

284,207,211

284,983,916

60,037

2004

287,569,872

289,140,984

58,506

2005

300,553,020

299,253,971

60,214

2006

305,552,884

305,687,145

62,339

Year
Historical

Forecast
2007

313,027,658

63,794

2008

319,688,988

65,135

2009

325,408,664

66,508

2010

332,578,515

67,955

2011

340,089,254

69,456

2012

347,087,436

70,733

2013

354,122,426

72,394

2014

361,232,831

73,998

2015

369,322,241

75,596

2016

377,330,064

77,024

2017

384,606,172

78,694

2018

391,597,067

80,161

2019

398,301,224

81,622

2020

404,587,586

82,871

2021

411,162,342

84,363

2022

417,594,564

85,681

2023

423,892,847

87,015

2024

430,373,659

88,180

2025

436,287,512

89,883

Compiled from Reference 8.2-1
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Table 8.2-4 Forecast Annual Growth of Average Hourly Load, Peak Demand, and
Energy Consumption, 2007-2017

Year

Average Load
Load
Peak
Peak
Peak
Energy
Energy
Load
Growth Growth Demand Growth Growth Consumption Growth
(MW)
(MW)
(%)
(MW)
(MW)
(%)
(TWh)
(TWh)

Energy
Growth
(%)

2007

35,734

835

2.39%

63,794

1,455

2.33%

313

7

2.29%

2008

36,395

661

1.85%

65,135

1,341

2.10%

320

7

2.24%

2009

37,147

752

2.07%

66,508

1,373

2.11%

325

5

1.56%

2010

37,966

819

2.20%

67,955

1,447

2.18%

333

8

2.46%

2011

38,823

857

2.26%

69,456

1,501

2.21%

340

7

2.10%

2012

39,513

690

1.78%

70,733

1,277

1.84%

347

7

2.06%

2013

40,425

912

2.31%

72,394

1,661

2.35%

354

7

2.02%

2014

41,237

812

2.01%

73,998

1,604

2.22%

361

7

1.98%

2015

42,159

922

2.24%

75,596

1,598

2.16%

369

8

2.22%

2016

42,957

798

1.89%

77,024

1,428

1.89%

377

8

2.17%

2017

43,905

948

2.21%

78,694

1,670

2.17%

385

8

2.12%

Compiled from Reference 8.2-1
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Figure 8.2-1 Historical Average Load and System Peak Load
Compiled from Reference 8.2-1
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Figure 8.2-2 Historical and Forecast Hourly Peak Demands
Reference 8.2-1
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Reference 8.2-1

Figure 8.2-3 Historical and Forecast Energy Consumption

Compiled from Reference 8.2-1

Figure 8.2-4 Annual Percentage Growth of Average Hourly Load, Peak Demand,
and Energy Consumption
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Figure 8.2-5 ERCOT Long-Term Forecasting Process
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Figure 8.2-6 Real Personal Per-Capita Income
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Figure 8.2-7 Population in the ERCOT Region
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Figure 8.2-8 Employment in Financial Services
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Figure 8.2-9 Total Non-Farm Employment
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Figure 8.2-10 Total Persons Employed
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Figure 8.2-11 Forecast Average Load versus Forecast System Peak
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Figure 8.2-12 Historical and Forecast Hourly Peak Demand
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Figure 8.2-13 Comparison of 2006 and 2007 Peak Demand Forecast
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Figure 8.2-14 Historical Accuracy of Peak Demand Forecasts
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Figure 8.2-15 Historical Accuracy of Energy Consumption Forecasts
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