SECTION 1
INTRODUCTION

1.1

PURPOSE

This report was produced as an integral part of the Western
Area Power Administration (Western) Replacement Resources
Process. This process was initiated by Western in response
to Title XVIII of the Reclamation Projects Authorization
and Adjustment Act of 1992, P.L. 102-575, also known as the
Grand Canyon Protection Act of 1992 (GCP Act). The stated
purpose of the GCP Act is “ to protect, mitigate adverse
impacts on, and improve the values for which the Grand
Canyon
National
Park
and
the
Glen
Canyon
National
Recreation Area were established, while preserving the
dam’s water storage, allocation, and delivery functions.”
Section
Power,”

1809 of the GCP
specifies that:

Act,

entitled

“ Replacement

The Secretary of Energy...
...shall identify economically and
technically feasible methods of replacing any
power generation that is lost through adoption of
long-term operational criteria for Glen Canyon
Dam...
...shall include an investigation of the
modifications or additions to the transmission
system that may be required to acquire and
deliver replacement power...
...shall present a report of the findings,
and implementing draft legislation, if necessary,
not later than two years after adoption of longterm operating criteria for Glen Canyon Dam.
The
identification
of
“ economically
and
technically
feasible methods”
of replacing power generation made
unavailable due to changes in long-range operating criteria
of the hydroelectric generating facilities at Glen Canyon
Dam (GCD), as specified in the GCP Act, is the subject of
this Replacement Resources Methods Report, referred to
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hereafter as the Methods Report. The Executive Summary from
this report will serve as the basis for the report to
Congress required by the GCP Act.
Given the recurring nature of future replacement power
actions, Western, acting on behalf of the Secretary of
Energy, interpreted the intent of Section 1809 of the GCP
Act as requiring a study defining the approach to be taken
and the tools to be applied to acquire replacement power
when
necessary,
rather
than
actual
quantification,
analysis, and acquisition of specific long-term replacement
power. Therefore, the Methods Report identifies, explains,
and demonstrates the process and methodology to be used in
evaluating replacement resources, and lays the foundation
for subsequent and recurring acquisition steps in Western’s
Replacement Resources Process
A copy of the text of the GCP Act is contained in Appendix
A.

1.2

REPLACEMENT RESOURCES PROCESS

Western’s Replacement Resources Process is divided into
three distinct phases: Phase 1 (Public Consultation); Phase
2 (Identification of Acceptable Methods); and Phase 3
(Implementation of Methods).

1.2.1

PHASE 1 - PUBLIC CONSULTATION

In satisfying the requirements of Section 1809, the
Secretary of Energy is to consult with the Secretary of the
Interior, representatives of the Colorado River Storage
Project power customers, environmental organizations, and
the Colorado River Basin States.
Phase 1, the “ Public
Consultation” phase of the Replacement Resources Process,
formally began with publication of a notice in the Federal
1
This notice initiated the
Register on August 8, 1994.
public process to identify feasible methods of replacing
power lost at GCD, and indicated that Western would prepare
information on the process and schedule public meetings. A
copy of the Federal Register was mailed on August 10, 1994
to approximately 900 interested stakeholders identified by
2
Interested stakeholders were identified prior to
Western.
this mailing through direct mail contact by Western to
1-2
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approximately 2,600 entities, including those agencies and
organizations for consultation identified in Section 1809
of the GCP Act.
On October 7, 1994, Western published a second Federal
Register Notice (FRN) announcing the availability of
information on the Replacement Resources Process, along
with a schedule for four public meetings to be held in
Western’s Salt Lake City Area Integrated Projects (SLCA/IP)
3
A notice of the meeting dates and an
service territory.
information packet on the process were also mailed on
October 20, 1994 to interested stakeholders.
Public consultation meetings were held during November 1994
in Salt Lake City, Utah; Albuquerque, New Mexico; Phoenix,
Arizona; and Denver, Colorado. These meetings were open to
the
public,
and
attended
by
power
customers,
representatives from the U.S. Bureau of Reclamation
(Reclamation), and the National Park Service, Basin States
representatives, and environmental groups.
The objectives
of these public meetings were to inform those attending on
Western’s proposed process, and to encourage public input.
Western accepted written comments on the proposed process
until December 19, 1994. Western also attempted to refine
its list of interested stakeholders for consultation by
direct mailings to all Colorado River Basin States
governors during the month of December. Phase 1 ended with
the close of the comment period in December 1994.
Near the end of Phase 1, Western retained the engineeringconsulting firm R.W. Beck to provide assistance with
specific aspects of the Replacement Resources Process.
R.W. Beck was engaged to provide services during the
remainder of Phase 1 and continuing into Phase 2, beginning
with attendance at the public meetings in November 1994.
R.W. Beck’s principal focus was to assist Western with
identifying economically and technically feasible methods
for replacing lost GCD power and preparing the Methods
4
Report in Phase 2 of the Replacement Resources Process.
Table 1-1 summarizes the significant public consultation
milestones in Phase 1 of the Replacement Resources Process.
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TABLE 1-1
REPLACEMENT RESOURCES PROCESS: SIGNIFICANT MILESTONES
PHASE 1 - PUBLIC CONSULTATION

Action

Completion Date

Notice
of
Initiation
of
Public
Consultation,
GCP
Act
Replacement
Resources Methods Report,
(59 FR 40357)
FRN Mailing
Notice
of
Meetings
(59 FR 51191)

August 8, 1994

August 10, 1994
Public

Consultation

FRN (and Information Packet) Mailing

October 7, 1994

October

20, 1994

Public Consultation Meetings

November 1994

End of Public Comment Period

December 19, 1994

Appendix A of this report contains the Federal Register
notices, the Information Packet, and other documentation of
Phase 1 of the process.

1.2.2

PHASE 2 - IDENTIFICATION OF ACCEPTABLE METHODS

Phase 2, the “ Identification of Acceptable Methods” stage
of the Replacement Resources Process, began in January 1995
with the analysis of public comments, the identification of
technical issues by R.W. Beck, and the formulation of key
policy issues by Western.
Consideration of principal
replacement power influences, such as the response to
public
comments,
decisions
on
key
policy
issues,
consideration of developments in ongoing environmental
processes, power contract modification negotiations, and
other agency program activities, resulted in the refinement
of process goals and objectives.
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In
February
and
October
1995,
Western
distributed
newsletters to approximately 900 interested stakeholders.
Much of the effort during 1995 focused on refining process
goals and objectives and developing modeling methods, which
were then implemented in the proof-of-concept analysis
during early 1996.
The Draft Methods Report was issued to the public in July
1996.
Four public meetings were held during July in
Albuquerque, Denver, Phoenix, and Salt Lake City to present
the Draft Methods Report and to encourage those in
attendance to comment on the Draft Methods Report and the
overall Replacement Resources Process.
Approximately 40
interested
individuals
and
stakeholders
attended,
representing environmental organizations, firm electric
power customers, state and Federal (including Department of
the Interior) agencies, and various utilities and power
marketers interested in supplying replacement resources.
Stakeholders were also encouraged to submit written
5
comments,
and
seven
comment
letters
were
received.
Overall, the comments supported the Colorado River Storage
Project (CRSP) Customer Service Center’s approach to
developing the Draft Methods Report.
Suggestions offered
included additional public involvement, revisions to the
Report, and delay of the scheduled submittal date of
the
final report to Congress.
Overall, phase 2 of Western’s Replacement Resources Process
included:
•

publication in the Federal Register of a notice of
availability of the draft Methods Report, and the
initiation of a period for public comment;

•

regional public information/comment meetings held
in Albuquerque, Denver, Phoenix and Salt Lake City
during the public comment period, where Western
presented an overview of the contents of the draft
Methods
Report
and
accept
additional
public
comment;

•

a review period of public comments, potential
direct consultation with interested stakeholders,
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and consideration of necessary modifications to the
recommended methods;
•

preparation of a final Methods Report;

•

publication in the Federal register of a notice of
availability of the final Methods Report and
executive summary for public review; and

•

presentation of the summary report to Congress,
fulfilling the requirements of Section 1809 of the
GCP Act.

The Replacement Resources Process to date, including the
Methods Report completed in Phase 2, examines only the
feasible methods for evaluating power supply alternatives
to replace the generating capability made unavailable at
GCD. The actual solicitation, evaluation, acquisition, and
integration of replacement resources by Western will occur
later, in the next phase of the process.
The final
operating criteria at GCD, the ultimate SLCA/IP marketable
resource, and the customers’ replacement resource demand
are not precisely defined at present.
Additional changes
in these parameters could also occur in the future based on
research and long-term monitoring at GCD, operational
changes at other federal facilities, and future changes in
resource decisions by Western’s customers.
This report
therefore identifies economically and technically feasible
methods appropriate to a wide range of potential future
replacement resource needs.
Table
1-2
summarizes
both
completed
and
projected
milestones for Phase 2 of Western’s Replacement Resources
Process.
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TABLE 1-2
REPLACEMENT RESOURCES PROCESS: SIGNIFICANT MILESTONES
PHASE 2 - IDENTIFICATION OF ACCEPTABLE METHODS

Action

Newsletter Updates, Mailings

Notice of Availability, Draft
Replacement Resources Methods
Report, Public Consultation
Meetings, Public Comment Period
FRN Mailing

Completion Date
February 1995
October 1995
December 1996

July 1996

July 5, 1996

Public Information/Comment
Meetings
Close of Public Comment Period
Notice of Availability of Final
Replacement Resources Methods
Report
Final Report to Congress

July 1996

September 3, 1996
August 1997

August 1997

Appendix A of this report contains the newsletter updates
distributed during Phase 2 of the Replacement Resources
Process.

1.2.3

PHASE 3 - IMPLEMENTATION OF ACCEPTABLE METHODS

Phase 3, the “ Implementation of Acceptable Methods” for
the Replacement Resources Process, is expected to be
influenced by:
•

the provisions of the amended long-term firm
electric service contracts between Western and the

August 1997

Western Area Power Administration

1-7

Section 1

SLCA/IP wholesale
Contracts);

Introduction

firm-power

customers

(Amended

•

the
nature
of
SLCA/IP
hydroelectric
facility
operational constraints and forecasted hydropower
availability; and

•

subsequent decisions by Western’s customers on the
magnitude and timing of their replacement power
needs.

As stated in the Amended Contracts, post-1989 allocations
begin in April 1997.
Short-term replacements will begin
one year later in April 1998, with long-term replacements
following
two
years
after
that.
Until
short-term
replacements begin, Western expects to supply the firmpower customers entire contract rate of delivery (CROD)
through SLCA/IP resources and firming purchases.
The
decision process for subsequent recurring implementation of
replacement power acquisitions will be influenced by
provisions in the Amended Contracts, the methods defined in
this report, and other conditions at that time.
These
influences are discussed in more detail in Section 4.

1.3

REPORT ORGANIZATION

The following paragraphs describe the overall organization
and contents of this report.
Section 1 (Introduction) describes the purpose of the
Methods Report and Western’s Replacement Resources Process.
Section 2 (Background) includes information on Western’s
SLCA/IP resources and loads, and additional studies,
processes
and
policies
relevant
to
the
Replacement
Resources Process.
Section 3 (Policy Issues and Assumptions) describes policy
and program issues, overall assumptions, and key external
issues related to resource replacement.
Section 4 (Resource Acquisition Process) describes the
methods to be used for potential replacement resource
acquisition, including evaluation criteria and methodology,
analytical tools, and a format for requests for replacement
power.
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Section
5
(Proof-of-Concept
Analysis)
describes
and
demonstrates the implementation of the principal analytical
tools for replacement resource acquisition described in
Section 4 using a range of hypothetical replacement
resource alternatives.
This “ proof-of-concept” analysis
demonstrates of the key tools and analyses Western plans to
use in the future acquisition phase of the Replacement
Resources Process.
Section 6 (Analysis Results) covers the results of the
proof-of-concept analysis, including findings from this
demonstration of analytical tools and methods.
Section 7 (Conclusions and Recommendations) describes the
overall conclusions and recommendations of the Report.
Appendix
A
(Key
Documents)
contains
key
documents
pertaining to the Replacement Resources Process, including
the text of the Grand Canyon Protection Act, public process
records, and other relevant policies and documents.
Appendix B (Review of Planning Tools and Methodologies)
contains a brief summary of many resource planning
documents and tools reviewed prior to preparing the Methods
Report.
Appendix
C
(References)
bibliography.
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ENDNOTES:
1

The formal public process began with issuance of a Federal
Register notice (59 FR 40357-40359) on August 8, 1994 (copy in
Appendix A). However, for a year prior to this notice, Western had
several informal meetings with power customers to discuss necessary
modifications to the firm-power contracts to address many changing
conditions, including the implementation of replacement power
provisions.

2

The almost 900 persons on the Replacement Resources Process
mailing list are broken down as follows: over 200 CRSP power
customers, over 90 members of Congress and staff persons from
Colorado River Basin states, over 40 Department of the Interior or
other Federal agencies, over 40 Colorado River Basin State and other
State agencies, over 30 environmental organizations, almost 70
electric utilities and other power producers, and over 300 members of
the general public, scientists, consultants, elected officials,
media, and other interested persons.

3

Federal Register notice (59 FR 51191-51192), October 7, 1994.
A copy is included in Appendix A.

4

The principal work products provided by R.W. Beck are the draft
and final Methods Report, and the modeling tools developed and
implemented for the “ proof-of-concept” analysis.

5

Written comments were requested from Western’s list of
interested stakeholders (see note No. 2 above). Copies of the seven
comment letters received are included in Appendix A.
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In addition to the changed operations at GCD and the
resulting loss of generating capability at the Glen Canyon
power plant, many other related Western processes and
policies will influence the Replacement Resources Process.
This section describes the context of the Replacement
Resources Process, including an overview of the SLCA/IP and
GCD operations, historical events and precedents, a
discussion of potential future operational changes, and
other relevant policies and processes that influence the
Replacement Resources Process.
Figure 2-1 illustrates some of these key process and policy
influences on the Replacement Resources Process, which are
addressed in further detail.

FIGURE 2-1
INFLUENCES ON WESTERN’S REPLACEMENT RESOURCES PROCESS
BY OTHER RELATED POLICIES, PROGRAMS AND PROCESSES

SLCA/IP Contract
Amendment

FERC Order
888 and 889

Replacement
Resources
Process

Principles of
Integrated
Resource
Planning

EPAMP-EIS
Record of
Decision
August 1997
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GCD Operating
Criteria
Reclamation’s
GCD-EIS Record
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EPM-EIS
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WESTERN AND THE SLCA INTEGRATED PROJECTS

Western is a power marketing administration within the
Department of Energy (DOE) created by
the Department of
Energy Organization Act in 1977. This act transferred the
power marketing and transmission functions from the
Secretary of the Interior (Bureau of Reclamation) to the
Secretary of Energy, acting through Western.
Western’s
mission is to sell and deliver electricity from the power
plants built as a part of certain Federal water projects
which is generated in excess of project use (power required
for the project operation.
Western’s power marketing
responsibilities begins at the switchyard of Federal
hydroelectric power facilities, and includes the operation
and maintenance of transmission facilities interconnected
with regional utilities.
Western’s CRSP Customer Service Center (formerly the Salt
Lake City Area Office) is responsible for marketing power
from the CRSP, the Collbran Project, the Rio Grande
Project, and the Provo River Project.
The Glen Canyon
power plant is the CRSP’s largest power plant, with the
other resources being Flaming Gorge, Fontenelle, and the
Aspinall Unit (comprising Blue Mesa, Crystal, and Morrow
Point power plants).
On October 1, 1987, the CRSP, the
Collbran Project and Rio Grande Project were integrated for
marketing and rate-making purposes, and are collectively
known as the SLCA/IP.
The SLCA/IP includes hydroelectric generating features
located on the Colorado, Green, Gunnison, and Rio Grande
rivers, in the states of Arizona, Colorado, New Mexico,
Utah, and Wyoming. The SLCA/IP facilities together have an
installed capacity of 1,763 megawatts (MW). In fiscal year
1996, the SLCA/Integrated Projects had a net maximum
operating capacity of 1,774 MW and generated 7,459,000
megawatt-hours (MWh) of net energy.

2.2.1

SLCA INTEGRATED PROJECTS FIRM-POWER CUSTOMERS

In addition to Reclamation project use loads, Western
currently serves 138 wholesale firm-power customers from
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the SLCA/IP, including municipal utilities, rural electric
cooperatives, federal and state agencies, and irrigation
districts.
Western’s current long-term electric service
contracts with these SLCA/IP firm-power customers extend
through fiscal year 2004.
Current power
Rate Schedule
kW-month, or
two cents per

rates for SLCA/IP firm-power (referred to as
SLIP-F5) are 0.89 cents per kWh and $3.83 per
a composite wholesale rate of approximately
kWh (or $20.17 per MWh).

SLCA/IP firm-power customers are located in the states of
Arizona, Colorado, Nevada, New Mexico, Utah and Wyoming.
Customer dependence on SLCA Integrated Projects power
varies widely, but about half of the firm-power customers
receive less than twenty-five percent of their total energy
requirements from the SLCA/IP.

2.2.2

GLEN CANYON DAM AND POWER PLANT

Glen Canyon Dam was authorized in April 1956 by the CRSP
Act.
Construction of the dam and all eight associated
generating units was completed in 1966.
Glen Canyon Dam
and power plant (GCD) is located on the Colorado River in
northern Arizona, near the Utah border. GCD operations are
controlled by Reclamation to meet water storage and
delivery requirements to the Lower Colorado River Basin
consistent with the laws, treaties, contracts, and court
decisions on Colorado River operations, known collectively
as the Law of the River.
The eight generating units at GCD have a combined nameplate
capacity rating of 1,288 MW, and produced 5,506,000 MWh of
energy in fiscal year 1996. The generation available from
GCD is highly variable; its average annual generation
during the last fifteen years was 5,166,000 MWh, with a low
of 3,599,000 MWh (1992) and a high of 8,818,000 MWh (1985).
As the largest of the SLCA/IP generating resources, GCD
currently represents about two-thirds of the total SLCA/IP
marketable capacity and seventy-five percent of the
marketable energy.
Historically, GCD has been used primarily to generate
peaking power.
While operating this way made the power
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generated at Glen Canyon more valuable, it also caused
significant
hourly
and
daily
fluctuations
in
water
releases.
These fluctuations caused concern because of
their
potential
effects
on
downstream
recreational,
cultural, ecological and biological resources.
The maximum possible release at GCD was designed to be
33,200 cubic feet per second (cfs).
With the completed
generator uprate and rewind program in 1982, growing
concerns developed over the potential impacts from greater
magnitude and frequency of releases from GCD.
Also at
issue
was
the
adequacy
of
existing
environmental
documentation prepared by Reclamation.
As a result,
Reclamation established an institutional maximum release
constraint of 31,500 cfs until the growing public concern
could be addressed.
In December 1982, Reclamation began
Phase I of the multi-agency Glen Canyon Environmental
Studies (GCES) to respond to the concerns of environmental
and recreational interests regarding GCD operations. Phase
I of the GCES was completed in 1988. In June 1988, Phase
II of the GCES was initiated to address economic impacts to
power customers, along with other concerns. Phase II also
incorporated
additional
data
collection
from
special
research flows conducted from June 1990 through July 1991.

2.2.3

OTHER SLCA INTEGRATED PROJECTS RESOURCES

Operations at several other SLCA/IP facilities are also
likely to be modified to remedy perceived environmental
concerns.
These facilities include the Flaming Gorge,
Aspinall Unit, and Collbran Project power plants, and
possibly the Rio Grande Project Elephant Butte power
1
Such operational changes could reduce the total
plant.
capacity available to SLCA /IP customers.

2.2.3.1

FLAMING GORGE

Flaming Gorge Dam and power plant is located on the Green
River in northern Utah, 40 miles north of Vernal.
The
three generating units have a combined maximum capability
of 151 MW and a useable operating capacity of 141 MW.
About 667,000 MWh of energy were generated in fiscal year
1996.
Like Glen Canyon, annual generation available from
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Flaming Gorge power plant is highly variable from year to
year.
The average annual generation during the last
fifteen years was 498,000 MWh, with a low of 252,000 MWh
(1989) and a high of 885,000 MWh (1984).
The Final Biological Opinion for the Operation of Flaming
Gorge Dam issued by the U.S. Fish and Wildlife Service
(USFWS) on November 25, 1992 discusses the effects of
Flaming Gorge power operations on endangered fish species.
The reasonable and prudent alternative included in this
biological opinion recommends changes to mimic the natural
pre-dam flows in the Green River and to preserve declining
populations of Colorado Squawfish and other endangered fish
species..
Dam operations have been altered since 1985 to
improve habitat conditions for these fish species, and the
dam is currently operated to comply with the reasonable and
prudent alternative.
Research and recovery test releases as part of the
Biological Opinion currently limit the amount of useable
peaking capacity at Flaming Gorge.
Maximum water release
is currently limited to approximately 4,500 cfs, while
minimum release is normally 800 cfs.
The operating
constraints resulting from the Final Biological Opinion
combine to reduce the useable Flaming Gorge on-peak
capacity by about 50 megawatts. Exception criteria for
emergency situations and system regulation, similar to
those in effect for Glen Canyon, have been included in the
1992 Biological Opinion and are currently in effect at
Flaming Gorge.

2.2.3.2

ASPINALL UNIT

The Aspinall Unit, comprised of Blue Mesa, Morrow Point,
and Crystal Dams and power plants, is located on the
Gunnison River in west-central Colorado.
The combined
operating capacity of the Aspinall Unit is 277 MW, which
produced 1,050,000 MWh of energy in fiscal year 1996.
Annual generation from this unit also varies considerably.
Generation has averaged 861,000 MWh during the last fifteen
years, with a low of 452,000 MWh (1990) and a high of
1,253,000 MWh (1984).
Normal maximum water releases are
currently 1,600 cfs at Crystal, 5,300 cfs at Morrow Point,
and 3,700 cfs at Blue Mesa.
Only Crystal currently has
August 1997
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minimum release requirements of 300 cfs below the Gunnison
Tunnel, and 300 cfs below the Redlands diversion, subject
to certain Blue Mesa reservoir storage requirements.
However, physical limitations and restrictions on the
operation of Crystal dam severely limit Western’s hourly
power scheduling decisions, unlike operations at Morrow
Point and Blue Mesa.
Like Flaming Gorge, the Aspinall Unit has been undergoing
research and recovery test releases as part of Section 7
consultation under the Endangered Species Act. This fiveyear program of research flows and test releases will be in
place until 1997.
Following completion of this research,
the USFWS is expected to issue a biological opinion on
operations of the Aspinall Unit.

2.2.3.3

OTHER FACILITIES

Although the other SLCA/IP facilities at Fontenelle,
Collbran and Rio Grande are not affected by hourly power
scheduling decisions made by Western, operations at these
facilities are also likely to be affected by environmental
concerns in the future. While operational changes at these
other
facilities
would
not
affect
Western’s
power
scheduling flexibility, the total capacity available to
SLCA/IP customers could be reduced.

2.2.4

SLCA INTEGRATED PROJECTS FIRM LOAD

In addition to serving Reclamation project use loads,
Western markets SLCA/IP firm power at “ Post-1989” levels.
This marketing level was put into effect in October 1996
upon the signing of the Record of Decision (ROD) on
Western’s Electric Power Marketing EIS.
For the purposes
of this report, the interim allocation contract rate of
delivery (CROD) in effect up until October 1996 has been
assumed for the SLCA/IP, as shown in Table 2.1.
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2-1

TOTAL SLCA/IP INTERIM POST-1989 ALLOCATION CROD

WINTER SEASON
STATE
Arizona
Colorado
Nevada
New Mexico
Utah
Wyoming
Total

2.2.5

CAPACITY
(MW)
111
484
43
244
392
17
1291

ENERGY
(MWh)
239,915
1,053,048
86,776
475,532
781,545
34,939
2,671,755

SUMMER SEASON
CAPACITY
(MW)
209
469
45
220
311
15
1269

ENERGY
(MWh)
506,938
1,148,920
105,335
506,803
724,367
35,177
3,027,540

GCD OPERATIONS

2.2.5.1 OPERATING CRITERIATo protect downstream resources,
Reclamation implemented operating procedures in February
1997, to operate GCD in a restricted mode.
The operating
procedures include release criteria which limit the maximum
release rate to 25,000 cfs, reducing the useable capacity
at GCD to about 1,000 megawatts at current reservoir
2
Minimum releases of 5,000 and 8,000 cfs
levels.
(depending on the time of day) must be maintained, and ramp
rate restrictions are in effect as well.
Down ramp rates
are limited to 1,500 cfs per hour and up ramp rates are
limited to 4,000 cfs per hour to avoid the rapid rise and
fall of water levels downstream from GCD.
Finally, the
maximum daily (24-hour) change in water release is limited
to 5,000 cfs/day to 8,000 cfs/day, depending on the monthly
release
volumeLimiting
the
maximum
allowable
release
results in a lower available on-peak capacity, while
restricting ramp rates and the allowable daily change in
flow, reduces operating flexibility, or the ability to
follow hourly and instantaneous changes in electrical load.
Increasing minimum flows also reduces the total value of
energy generated by forcing increased off-peak releases and
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limiting the ability to make high-cost, on-peak economy
energy sales from low-cost, off-peak purchases.
The
overall effect of the interim operating criteria is to
reduce the amount of operable hydroelectric capacity and
energy generation during on-peak hours, and increase the
amount of energy generated off-peak.
The operating criteria also outline operating procedures to
address
certain
emergency
and
system
regulation
requirements.
These procedures allow water releases to
exceed the flow restrictions imposed by the operating
criteria.
The
degree
to
which
Western
can
use
hydroelectric
generation to respond to emergencies and system regulation
requirements
is
an
important
consideration
in
the
Replacement Resources Process, because it influences the
characteristics of replacement power.
Because capacity
from GCD can be used to serve load under emergency
circumstances, Glen Canyon has a higher useable on-peak
capacity, albeit for short periods of time.
Replacement
power can therefore be obtained at lower cost on the bulk
power market than would be the case in the absence of these
emergency and system regulation procedures.

2.2.6

GLEN CANYON DAM EIS

In July 1989, the Secretary of the Interior announced that
the Bureau of Reclamation would prepare an EIS on the
effects of GCD operation on the downstream environment
under guidelines established by the National Environment
Policy Act of 1969. The study area in the GCD-EIS was the
Colorado River corridor from GCD through the Grand Canyon
down to Lake Mead. The following alternative flow regimes
were identified:

2-8

•

No Action:
Maintain fluctuating releases
provide baseline for impact comparison

•

Maximum Power Plant Capacity:
power plant capacity

•

High Fluctuating Flows:
Slightly reduce
fluctuations from historical no-action levels

Western Area Power Administration
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Permit full use of
daily
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•

Moderate Fluctuating Flows:
Moderately reduce
daily fluctuations from historical no-action levels

•

Modified
Low
Fluctuating
Flows
(Preferred
Alternative):
Substantially
reduce
daily
fluctuations from historic no action levels

•

Interim Low Fluctuating Flows: Substantially reduce
daily fluctuations from historic no action levels;
same as interim operations

•

Existing Monthly Volume Steady Flows:
steady flows that use historic monthly
strategies

•

Seasonally Adjusted Steady Flows:
flows on seasonal or monthly basis

•

Year-Round Steady Flows:
throughout the year

Provide

Provide
release

Provide steady
steady

flows

From
the
No
Action
alternative
to
the
restricted
fluctuating and steady flow alternatives, the operating
flexibility at GCD is increasingly limited.
The maximum
allowable release rates decrease, and the minimum allowable
release rates increase, resulting in a narrower range of
dam and power plant operations.
Operations are further
restricted by limiting the allowable daily change (daily
fluctuation) in release rates.
The draft GCD-EIS was released by Reclamation in January
1994, and identified the Modified Low Fluctuating Flow
(MLFF) alternative as the preferred alternative. The draft
preferred alternative allowed for a maximum release rate of
20,000 cfs, a minimum release rates of 5,000 cfs at night
and 8,000 cfs during the day, a daily fluctuation limits of
5,000, 6,000 or
8,000 cfs per day depending on monthly
volume, an up ramp rate of 2,500 cfs per hour, and a down
ramp rate of 1,500 cfs per hour.
The draft preferred
alternative also included habitat maintenance flows, beach4
and habitat-building flows , flood frequency reduction
measures and endangered fish research flows.
After releasing the draft GCD-EIS, additional scientific
information from ongoing research and public comments
prompted Reclamation to modify the preferred alternative in
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the final GCD-EIS.
The modifications to the final
preferred alternative included: increasing the maximum
release rate from 20,000 cfs to 25,000 cfs; increasing up
ramp rate from 2,500 cfs per hour to 4,000 cfs per hour;
and deferring endangered fish research flows. According to
the GCD-EIS, winter on-peak capacity at GCD with endangered
fish research flows would be reduced from 1,288 MW to 945
MW, summer capacity would be reduced from 1,288 MW to 852
MW, and average annual energy would remain unchanged at
6,010,000 MWh, but redistributed throughout the months of
the year.
The endangered fish research flows remain as an element of
the reasonable and prudent alternative identified in the
final Biological Opinion issued by the USFWS in December
6
as a result of Section 7 consultations with
1994,
Reclamation on the preferred alternative (MLFF).
The
reasonable and prudent alternative calls for high steady
releases in the spring, and low steady releases in the
summer and fall, for low water release years in order to
study effects on endangered and native fish.
The effects
of the endangered fish research flows were not evaluated in
7
the GCD-EIS.
Section 1803 of the GCP Act specifies that, following
implementation of the ROD based on the final GCD-EIS, Glen
Canyon Dam shall be operated consistent with section 1802
of the GCP Act.
Reclamation’s GCD-EIS changes the longterm operating criteria at GCD, which will affect the
magnitude and timing of electric power available under a
range of possible hydrological conditions.
The ROD was
signed by the Secretary of the Interior on October 9,
8
In addition, further operational changes could be
1996.
made in response to conclusions from adaptive management
research and long-term monitoring.

2.2.7

SLCA/IP ELECTRIC POWER MARKETING EIS

In
accordance
with
the
provisions
of
the
National
Environmental Policy Act of 1969 (NEPA), Western began an
EIS process to determine the environmental impacts of
Western’s proposed changes to the level of long-term firm
electric capacity and energy sales from the SLCA/IP.
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Western produced a final EIS entitled the Salt Lake City
Area
Integrated
Projects
Electric
Power
Marketing
9
Environmental Impact Statement (EPM-EIS).
The economic and natural resource assessments in this EIS
were based on a range of commitment-level alternatives for
the SLCA/IP, which were combinations of capacity and energy
that could feasibly fulfill Western’s firm-power marketing
responsibilities.
The capacity commitment levels studied
ranged from 550 MW to 1,449 MW, and the range of annual
energy commitment varied from 3,300,000 to 6,200,000 MWh
per year.
In addition, the EPM-EIS studied a range of operational
scenarios for GCD, ranging from no fluctuation in water
release
volume,
to
high
fluctuations.
The
modified
operations at Flaming Gorge due to the USFWS Final
Biological Opinion were reflected in the analyses conducted
within the EPM-EIS. A range of operational release volumes
were also studied for the Flaming Gorge and Aspinall Unit.
Finally, various supply options were assessed, including
combinations of electrical power purchases and hydropower
operational scenarios. The EPM-EIS evaluated the impact of
this range of commitment levels, operational scenarios and
supply options on air resources, ecological resources, land
use, recreation, socio-economics, visual resources, and
water resources.
The post-1989 firm power commitment levels (1449 MW of
capacity and 6,156,000 MWh of energy) was selected by
Western as the SLCA/IP preferred alternative, following an
extensive public process.
The ROD in Western’s EPM-EIS
establishes Western’s commitment level for its wholesale
SLCA/IP firm-power contracts which expire in 2004. The ROD
was signed by Western’s Administrator on October 17, 1996.

2.2.8

FUTURE SLCA/IP OPERATIONAL CHANGES

Additional changes to the operating criteria for GCD, the
SLCA/IP
marketable
resource,
and
future
replacement
resource demand could occur as a result of research and
long-term monitoring at GCD, and future changes in resource
decisions by Western’s customers. Potential future changes
in operations at other SLCA/IP facilities may also affect
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Western’s customers’ resource decisions.
Until it is
established to what degree mimicking pre-dam flows helps
native fish populations to survive, research flows will
likely continue to be tested and/or implemented at SLCA/IP
generating resources for the foreseeable future.
Some discussion of the current operations at the SLCA/IP
facilities relevant to this study was provided earlier.
The operating regimes at several SLCA/IP facilities,
including Flaming Gorge, Blue Mesa, Morrow Point and
Crystal dams of the Aspinall Unit; and GCD, have recently
been altered due to potential impacts to downstream
ecological, cultural and recreational resources.
These
modified release constraints, which typically prescribe
water releases to mimic pre-dam river flows, have reduced
the flexibility of dam operations and resulted in financial
and operational impacts to Western’s customers. Potential
future operational changes at GCD, Flaming Gorge and
Aspinall are discussed below.

2.2.8.1

GLEN CANYON DAM

Potential future changes to GCD operations include:
•

recurring tests of
maintenance flows;

•

adaptive
management
program
special
(endangered fish research releases);

•

changes to Upper Colorado River basin depletions;
and

•

revised operational constraints.

2.2.8.2

beach

building

and

habitat
releases

FLAMING GORGE

Flaming Gorge currently generates about 50 MW less than its
maximum capability, due primarily to steady flows during
winter as a result of the 1992 Biological Opinion.
A
revised biological opinion is scheduled to be issued in
1997.
At that time, Reclamation will prepare a NEPA
document, potentially an EIS, on the operation of Flaming
Gorge Dam.
Future operational constraints could contain
provisions for continuation of exception criteria for
emergency
situations
and
system
regulation
and/or
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continuation of targeted flows at downstream
(i.e, the stream gage at Jensen, Utah).

2.2.8.3

locations

ASPINALL UNIT

Interest in changing operations to mimic pre-dam flows
below Aspinall is based primarily on improved habitat for
endangered
fish
species
along
with
recreational
considerations at the Black Canyon of the Gunnison National
Monument.
The USFWS favors an operational scheme that
would allow native fish to be able to migrate and spawn in
the Gunnison River upstream from its confluence with the
Colorado
River.
Similar
to
Flaming
Gorge,
future
operational
constraints
could
contain
provisions
for
continuation of exception criteria for emergency situations
and system regulation and/or continuation of targeted flows
at downstream locations (i.e, below the Gunnison Tunnel).

2.3
2.3.1

WESTERN POWER PURCHASES
CURRENT PURCHASING PRACTICES

The Replacement Resources Process is interrelated with, and
dependent on, Western’s power purchasing authorities and
practices.
Pursuant to Reclamation Law, Western has the
authority to purchase power reasonably incidental to the
integration of Federal hydroelectric power generated at
Reclamation projects.
When establishing long-term firm
capacity and energy commitment levels, Western considers
many relevant factors, such as hydroelectric generator
capability,
transmission
limitations,
annual
rainfall
quantities and reservoir levels.
Because of the non-interruptible nature of its long-term
firm capacity and energy commitments, Western must acquire
power from others when its hydroelectric generating
resources are unable to supply contractually guaranteed
quantities
of
firm
capacity
and/or
energy.
When
Reclamation’s monthly water release patterns are not
sufficient to provide the capacity and energy needed for
Western to meet its firm sales commitments, Western
acquires
short-term spot market power to meet its
contractual
obligations.
With
Western’s
extensive
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transmission
network
across
several
western
states,
purchases or exchanges can be made with a large number of
utilities and generating resources.
Western acquires power on the spot market on a short-term
basis not only in response to shortfalls in hydroelectric
generation, but for various other reasons, including the
relief of operational constraints (such as transmission
limitations) and variations in the cost of power. This is
consistent with the standard operating practices of
electric utilities.
Purchases and exchanges also allow
Western to diversify its generation risk, capitalize on
short-term market differentials in supply and demand, and
maximize the value of SLCA/IP resources.
The overall
effect of these purchases and exchanges is to provide
Western flexibility to respond to customer needs during
varying hydroelectric operating scenarios.

2.3.2

PURCHASE POWER POLICY

In response to the Department of Energy’s Office of
Inspector General’s “ Report on the Inspection of Power
Purchase Contracts at Western Area Power Administration”
(May 1995), Western has implemented agency-wide changes in
its policies for the solicitation, negotiation, award and
documentation of power purchase contracts.
Western has
improved its power purchasing procedures to ensure that an
open
and
competitive
process
appropriate
to
the
circumstances
is
used,
that
rate
reasonableness
is
examined, and that the acquisition process is fully
documented. These policies and procedures are included in
a Western-wide Purchase Power Policy adopted by Western on
May 31, 1996.
The Purchase Power Policy includes
provisions for power purchase of short-term (spot-market
and one year or less), mid-term (1 to 5 years), and longterm (greater than five years).
The Purchase Power Policy will serve as a general guideline
for Western in purchasing replacement power. However, the
Policy does not supersede the provisions of the GCP Act for
firm power contracts.
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CONTRACT AMENDMENT, REPLACEMENT POWER PURCHASES

Western has been working with a group of SLCA/IP firm-power
customer representatives (the Contract Modification Team)
to implement contract amendments in order to accommodate
replacement power decisions, and to address other impacts
of changed operations at GCD and other Western resources.
The Amended Contracts establish a prudent long-term
commitment level of sustainable hydropower (SHP) and
address the replacement of GCD (and other facilities)
power, either by Western (Western Replacement Power, or
“ WRP” ), or by customers on an individual basis (Customer
Displacement Power, or “ CDP” ).

2.3.3.1

SUSTAINABLE HYDROPOWER

Replacement power will be acquired as WRP, CDP, or a
combination of the two, based on the preferences of
individual SLCA/IP customers. The acquisition costs will be
passed through to these individual customers and not
included as part of the SLCA/IP wholesale firm-power rates.
However, some replacement power acquired by Western could
be included in the rates.
The amount in this latter
category will be determined by sustainable hydropower
(“ SHP” ), which will be the minimum aggregate level of
long-term firm capacity and energy that will be provided by
Western to all SLCA/IP customers through the contract
period.
The cost of purchases or exchanges by Western
required to firm SHP during any future period will be
included as part of SLCA/IP wholesale firm-power rates.
SHP has been determined initially as part of developing the
Amended Contracts, and can be adjusted over the term of the
contract.
The short-term seasonal SHP levels for the
SLCA/IP are based on a 25% risk level, using anticipated
hydrological conditions for the next two and a half years,
and are set at 941 MW for the winter season and 928 MW for
the summer season.
A long term SHP has also been set for each season using a
10% risk level and the anticipated hydrological conditions
through the end of the contracts. The long-term SHP level
is 915 MW in the winter and 853 MW in the summer.

August 1997

Western Area Power Administration 2-15

Section 2

2.3.3.2

Background

CONTRACT COMMITMENT

The contract rate of delivery is the maximum amount of
capacity (with firm transmission) that can be scheduled by
the SLCA/IP customer each season through the contract
period, as set forth in the contract.
The post-1989
commitment levels (1449 MW of capacity and 6,156,000 MWh of
energy) was selected by Western as the SLCA/IP preferred
alternative, following an extensive public process in the
Electric Power Marketing EIS.
The Contract Amendment
discussed above will add the concepts of SHP and available
hydropower (“ AHP” ).
AHP represents the amount of
hydropower that will be made available to each customer for
an upcoming season.
AHP will vary based on hydrological
conditions between SHP (which would be the contractual
floor for AHP) and CROD (which is the contractual ceiling).
The amount of replacement power required will vary by
season, depending on the level of AHP available to the
customer in any given season.

2.3.3.3

REPLACEMENT POWER

Western expects to acquire replacement power (WRP) on
behalf of SLCA/IP customers.
The offer to acquire power
for any upcoming 6-month season will be made twice per year
in advance of each season.
Periodically, but at least
every three years, Western expects to also offer to
purchase WRP on a long-term basis (i.e., more than one
season). Based on the price of WRP, customers can authorize
Western to make the purchase, or decline the offer.
Customers that do not contract for WRP may procure their
own replacement power (CDP) up to their CROD.
CDP can
either be provided from a customer’s internal resources or,
if
acquired
from
an
entity
directly
or
indirectly
interconnected with Western, may be transmitted by Western
to the customer’s system. Delivery of CDP to customers is
expected to be subject to available transmission capacity.
The critical issue which arises is the importance of
Western obtaining a least-cost resource.
Customers are
expected to decide to request WRP, or to obtain their own
replacement power (CDP), primarily on the basis of the
WRP’s cost competitiveness.
Therefore, it will be of
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paramount importance to Western and its customers to obtain
resources at the lowest possible cost consistent with
system-reliability and other constraints.

2.4

TRANSMISSION ACCESS AND PRICING

Western historically has had an open access policy for its
transmission system. Western is not a federally-regulated
utility under Section 206 of the Federal Power Act, but its
power and transmission rates are subject to review by the
Federal Energy Regulatory Commission (FERC) pursuant to a
delegation order, and it is subject to the open access
provisions of Section 211 of the Energy Policy Act (EPAct)
of 1992.

2.4.1

ENERGY POLICY ACT SEC 211, 212 & 213

Prior to enactment of the EPAct, FERC’s authority to order
an electric utility to provide transmission service was
extremely limited and was not applicable to federal power
marketing agencies.
Under most circumstances, this meant
that a transmission owner did not have to provide a
requested service and did so on essentially a voluntary
basis.
If an investor-owned utility agreed to provide
service, the FERC regulated the rates for the service.
The EPAct amended the Federal Power Act, including the
following revisions to sections 211 and 212, and adding
213:
“ SEC. 211.
(a)
Any electric utility, Federal power
marketing
agency,
or
any
other
person
generating electric energy for sale for resale,
may apply to the Commission for an order under
this
subsection
requiring
a
transmitting
utility
to
provide
transmission
services
(including any enlargement of transmission
capacity necessary to provide such services) to
the applicant... [t]he Commission may issue
such order if it finds that such order meets
the requirements of section 212, and would
otherwise be in the public interest...
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SEC. 212.
(a)
RATES, CHARGES, TERMS, AND CONDITIONS FOR
WHOLESALE TRANSMISSION SERVICES -- An order under
section 211 shall require the transmitting
utility subject to the order to provide
wholesale
transmission
services
at
rates,
charges, terms, and conditions which permit the
recovery by such utility of all costs incurred
in connection with the transmission services
and necessary associated services... [and]
shall
promote
the
economically
efficient
transmission and generation of electricity and
shall be just and reasonable...
SEC. 213. INFORMATION REQUIREMENTS
(a) * * *
(b)
TRANSMISSION CAPACITY AND CONSTRAINTS ...the
Commission shall promulgate a rule requiring
that information be submitted annually to the
Commission by transmitting utilities which is
adequate
to
inform
potential
transmission
customers, State regulatory authorities, and
the
public
of
potentially
available
transmission capacity and known constraints.”

These sections provide authority to the FERC to order
transmission
service
in
the
interest
of
maximizing
efficient use of transmission and generation, at rates that
are compensatory.
This expands the FERC’s traditional
authority to include publicly-owned utility systems and
PMAs (including Western), and is causing profound changes
to
the
FERC’s
policies
toward
transmission
access,
transmission pricing, and the structure of the entire
electric industry.

2.4.2

FERC ORDER 888 AND 889

On April 26, 1996 FERC issued orders 888 and 889 concerning
open transmission access on the nation’s electrical grid.
Order 888 addresses equal access to the transmission grid
for all wholesale buyers and sellers, transmission pricing,
and the recovery of stranded costs. Stranded costs are the
investments
made
by
utilities
under
the
regulated
environment that may not be recoverable in market-based
rates in a competitive environment.
Order 889 requires
jurisdictional utilities that own or operate transmission
facilities to establish electronic systems to share
information about their available transmission capacities.
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In response to these rulemakings, utilities are proposing
to form Independent System Operators (ISO) to operate the
transmission grid, form regional transmission groups, and
develop open access same-time information systems (OASIS)
to inform all competitors of the available capacity on
their lines.
Although not all parts of these FERC Orders
apply directly to Western and the other PMAs, Western plans
10
to comply with the principles of the Orders.

2.4.2.1

OPEN ACCESS SAME-TIME INFORMATION SYSTEMS

Activity
in
1996
and
early
1997
centered
around
establishing Open Access Same-time Information Systems
(OASIS), also known as Real-Time Information Networks (RIN)
or Transmission System Information Networks (TSIN), as
outlined in FERC Order 889.
FERC requires that electric
utilities provide all transmission customers, including the
transmission owner or controller, simultaneous access to
transmission and ancillary services through an OASIS that
would operate under industry-wide standards.
Western’s
Desert Southwest customer service region has established an
OASIS which the CRSP Customer Service Center will use to
post the availability of CRSP transmission facilities and
ancillary services.

2.4.2.2

REGIONAL TRANSMISSION GROUPS

Regional Transmission Groups (RTG) are groups of utilities
and power providers established to coordinate regional
transmission issues and to comply with FERC Order 888.
Western has joined two Regional Transmission Associations
(RTA) that are subject to FERC regulation and intend to
comply with the FERC Order 888.
Western also plans to
coordinate the planning of large transmission system
additions through these groups.
The CRSP Customer Service Center is one of the customer
service regions of Western which is a member of the Western
RTA (WRTA) and the Southwest RTA (SWRTA), within the
11
Western
Systems
Coordinating
Council
(WSCC)
region.
Western’s customer service regions are developing their
respective comparability tariffs for filing with WRTA. In
developing these tariffs, the FERC pro-forma tariffs will
be used as a model.
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Western is working on rules and procedures for the tariffs
and intends to file them once customer consultation is
complete.
Meanwhile, the respective customer service
regions will give WRTA information on their existing
wheeling contracts and submit current prototype contracts
plus rates.
The CRSP Customer Service Center, along with
its customers, will decide how to develop the comparability
tariffs and will review the history and basis for the
establishment of available transmission capacity (ATC).
ATC is the portion of the Federal transmission system that
is surplus to committed uses and may be made available to
transmission requesters.
ATC is also important for nondiscriminatory transmission access considering the RTAs’
obligations and FERC’s open-transmission-access order.
The initial focus of the CRSP Customer Meetings was a
Western briefing on its determination of ATC on the CRSP
system. Customer involvement in developing comparable CRSP
transmission tariffs was also requested, to include
contract terms and conditions and transmission rates. Once
finalized, these tariffs will be made available to other
members of the RTAs.

2.4.3

TRANSMISSION ACCESS AND POWER MARKETS

The implementation of FERC Order 888 will allow increased
transmission access, which will provide more options for
power supply, including non-utility power suppliers such as
power marketers, traders, and IPPs.
The increased number
and diversity of options in power supply should also
increase competition and lower prices.
As a transmission provider and an entity purchasing power,
the SLCA/IP will experience the effects of changed
transmission
access
policies
from
both
perspectives.
Western is receiving new requests for transmission service
on the CRSP transmission system, for which it must
determine whether or not there is ATC.
Its determination
must account for a number of factors relevant to ATC,
including the highly variable pattern of hydroelectric
generation experienced over the years and the need to
purchase
varying
amounts
of
replacement
power
from
different suppliers.
To ensure that the most cost-
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effective sources of replacement power can be utilized, the
CRSP transmission system must retain adequate capacity,
which may be jeopardized if the determination of ATC does
not anticipate the location and amount of replacement power
purchases.
While the transmission requirements of replacement power
may complicate the determination of the CRSP system’s ATC,
it will likely improve
the overall availability and
pricing of replacement power to Western.
Increased
transmission access will allow many utility systems with
surplus
power,
but
without
direct
transmission
interconnection to the CRSP system, to respond to Western’s
RFP if transmission capacity is available on intervening
systems, as the pricing and other terms of transmission
service will be known.
Likewise, it will allow power
marketers to act as intermediaries in offering replacement
power to Western from a variety of electric systems and
non-utility generators.
Having many entities able to transmit power from a large
number of resources to the SLCA/IP will ensure competition,
so that the acquisition of replacement power (as opposed to
Western’s direct participation in a generating facility)
will be cost-effective.
In addition, it will allow more
flexibility in the timing and length of acquisition
commitments.
In the past, with limited transmission access, purchases
were often made for a longer term than was desirable from a
cost and flexibility standpoint in order to lock-up
transmission access when it was made available.
The
strategy of “ locking-up”
transmission will be less
important due to the assurance that providing transmission
service based on ATC will be mandatory, not voluntary, on
every system.
If one path becomes fully committed, there
will likely be several other available transmission
options.
Increased transmission access will allow for
shorter-term acquisitions, which will better match the need
for replacement power without substantially increasing the
risk that transmission limitations will drive up the
effective cost by severely restricting the available
resource alternatives, as often occurred in the past.
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INTEGRATED RESOURCE PLANNING

Integrated resource planning (IRP) is a comprehensive
planning
approach
that
expands
traditional
resource
planning, which is typically limited to matching loads and
supply-side resources, to considering the overall effect a
resource has on the total power system, including the
environment,
reliability,
dispatchability,
and
fuel
diversity.
Demand-side management is another part of the
integrated approach to resource planning.
The IRP process typically includes projecting future loads
and resource needs, identifying resource alternatives,
screening or ranking the alternatives, developing and
evaluating
resource
plans,
and
risk
or
sensitivity
analyses, resulting in the selection of a preferred
resource plan based on least-cost principles.
Developing
specific planning goals or guidelines to use in the
development of alternative resource plans is a critical
first step in the IRP process.
Once identified, these
goals can then be used to guide the development of
evaluation criteria, the selection of resource options, and
the overall process.
In preparing an IRP, assumptions are necessarily relied on
to represent various resources, including the amount and
timing of their availability, and their cost, location, and
associated environmental impacts.
Assumptions are also
made as to transmission availability, fuel pricing and
reliability, and many other factors affecting power system
cost and reliability.
In a resource acquisition process, the planning assumptions
are transformed to factual information.
For example, in
response to a Request for Proposals (RFP), pricing terms
may be stated in the proposal, with either absolute figures
or a base price escalated with reference to a specific
index.
The typical result is that the resource options
offered by a potential supplier in response to an RFP may
only vaguely resemble the assumed resources and their
characteristics used in an IRP by a potential buyer.
Accordingly, it is important to distinguish between the
results of an IRP and application of the Principles of IRP
to a specific group of resource options.
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In general, the principles of the IRP process used in
making resource acquisitions are least-cost; consideration
of all system impacts, risks, and environmental effects;
and public participation.

2.5.1

ENERGY POLICY ACT

In addition to affecting transmission access as discussed
above, the EPAct also addressed requirements for integrated
resource planning.
Section 114 requires that Western’s
utility customers prepare IRPs that meet certain minimum
standards.
Failure to prepare and submit an IRP could
result in the reduction in a customer’s firm-power
allocation or a financial surcharge. Sections 201 and 204
of the EPAct further delineate the IRP requirements for
Western’s customers, as follows:
“ SEC. 201. DEFINITIONS.
(1) * * *
(2)
The term ‘integrated resource planning’
means a planning process for new energy
resources that evaluates the full range of
alternatives... in order to provide adequate
and reliable service to its electric customers
at the lowest system cost.
(3)
The term ‘least cost option’ means an
option for providing reliable electric services
to electric customers which will, to the extent
practicable, minimize life-cycle system costs,
including adverse environmental effects, of
providing such services...
SEC. 204. INTEGRATED RESOURCE PLANS.
(a) * * *
(b)
CRITERIA FOR APPROVAL OF INTEGRATED RESOURCE
PLANS.--The
Administrator
shall
approve
an
integrated resource plan... if... the customer
has:
(1) Identified and accurately compared all
practicable energy efficiency and energy
supply resource options available to the
customer.
(2)
Included a 2-year action plan and a
five-year action plan...
(3) Designated ‘least-cost options’... and
explained the reason why such options were
selected.
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(4)
To the extent practicable, minimized
adverse
environmental
effects
of
new
resource acquisitions.
(5)
... [P]rovided for full public
participation...
(6) Included load forecasting.
(7)
Provided methods of
validating
predicted performance ...”

2.5.2

ENERGY PLANNING AND MANAGEMENT PROGRAM

In April 1991, as part of Western’s planning for the many
customer contracts due to expire in the next several years,
Western proposed a comprehensive Energy Planning and
Management Program (EPAMP).
Western’s EPAMP covers the
entirety of Western’s system and links power resource
allocations to preference customers with long-term energy
planning and efficient energy use through the preparation
of IRPs.
Western proposed to develop an EIS on this process on May
1, 1991, and held public scoping meetings in June 1991.
Western then developed alternatives to be studied in the
EIS, which were discussed at public meetings during March
and April of 1992.
On October 24, 1992, the EPAct was
signed into law, which requires that Western’s customers
prepare and implement Integrated Resource Plans (IRP).
Section 114 of EPAct also specified that NEPA requires
Western to complete an EIS on actions implementing IRP
requirements for its customers. The proposed EPAMP program
was modified as a result of passage of the EPAct in 1992 to
fully incorporate the Act’s provisions.
Western published the EPAMP-EIS on July 27, 1995. The ROD
12
and the final
on EPAMP was published on October 12, 1995,
13
program regulations were published on October 20, 1995.
The first of the two major components of the program is the
IRP Provision. This provision requires Western’s long-term
firm-power customers to prepare IRPs, and includes a small
customer
exemption
for
customers
with
total
energy
purchases of less than 25 gigawatt-hours (gWh) per year.
The second major component of EPAMP is the Power Marketing
Initiative (PMI).
The ROD specifies that the extension
period for contract allocations will be 20 years from the
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current expiration date, with adjustments possible with a
five-year notice to customers.
However, required changes
in operations may be implemented immediately, with any lost
power being replaced by purchases of other resources until
allocation adjustments can be made under the five-year
notice provision.
In addition, the PMI calls for
establishing a resource pool, with resource extensions
initially including 96 percent of the current marketable
resource.
The customer IRP requirement provisions of EPAMP are now
effective for all Western customers.
The first IRPs for
most SLCA/IP customers were due to Western in November
1996.
The PMI provision of EPAMP is initially effective
only for the Loveland Area Projects and the Pick-Sloan
Missouri Basin Program - Eastern Division.
Western has
initiated consideration of applying the PMI to the SLCA/IP.
Information about the process to be followed will be
published in the Federal Register.

2.5.3

WESTERN’S PRINCIPLES OF IRP

In June 1995, Western published its Final Principles of
Integrated
Resource
Planning
for
Use
in
Resource
Acquisition
and
Transmission
Planning
(“ Western’s
14
The
Principles of IRP” ) in the Federal Register.
Western’s Principles of IRP, developed in response to the
EPAct, encompass the following concepts:
Resource Acquisition Principles:
•

Consider a broad range of supply-side, demandside, and renewable resource options

•

Use a public process

•

Develop resource evaluation criteria addressing
resource
cost,
environmental
impact,
dependability, dispatchability, risk, diversity,
and DSM verification

•

Develop
evaluation
criteria
to
allow
for
maintaining the lowest possible customer rates
consistent with sound business principles
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•

Ensure that resource acquisition planning is
consistent
with
power
marketing
plans
and
associated contractual obligations

•

Document resource acquisition decisions and make
available to customers and the public

Transmission Planning Principles:
•

Conduct early and wide public involvement

•

Describe the transmission need and
alternative methods for meeting the need

•

Evaluate
reasonable
alternative
methods
for
meeting
the
need
using
cost,
general
environmental impacts, and system reliability

•

Make results of the
available to the public

•

Proceed with NEPA analysis,
preliminary analysis

preliminary
using

develop

evaluation
data

from

These principles are guidelines for the Replacement
Resources Process. Appendix A contains a complete copy of
Western’s Principles of IRP.

2.5.3.1

APPLICATION

TO

RESOURCE REPLACEMENT

As described in its October 1994 Replacement Resources
Process Information Packet, Western will apply these
Principles of IRP in the evaluation of replacement
resources.
As part of its integrated resource planning
approach
to
identifying
cost-effective
replacement
resources, Western will consider non-renewable conventional
resources, as well as renewable resources and energy
efficiency measures.
Another important aspect of the IRP
approach will be inclusion of the effects of resource type
and location on Western’s transmission system and overall
system reliability.
However, Western’s resource acquisition process will not be
based on, nor be the equivalent of, a typical IRP.
The
resource acquisition process will be guided by Western’s
agency-wide Principles of IRP.
Goals and objectives for
the Replacement Resources Process will serve the same
function as in an individual utility IRP.
To the extent
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that Western acquires replacement power at the request of
individual customers, this policy will also provide
consistency between Western’s replacement power acquisition
process and the customer’s IRP.

2.5.4

REGIONAL UTILITY IRPS AND RFPS

Recent regional utility integrated resource plans and
requests for proposals were also reviewed as a part of the
background research done for this report. Western intends
to make use of the latest available methodologies and
information on resource planning, along with the options
available on the power market, in its Replacement Resources
Process. Appendix B contains more detailed information on
some of the regional utility IRPs and RFPs reviewed for
this report.
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ENDNOTES:
1

The Collbran Project, which is integrated with the other
SLCA/IP, but is not a part of CRSP, includes two powerplants, Upper
Molina and Lower Molina. These power plants have a combined output
of about 14 MW. The sole power feature of the Rio Grande Project is
Elephant Butte Dam and power plant, with an installed capacity of 24
MW.

2

At maximum reservoir levels, about 1000 megawatts of capacity
would be available under the interim operating criteria, based on
approximately 40 megawatts per 1,000 cfs.

3

Off-peak hours are hours of lower electrical demand, generally
at night and on weekends and holidays.
On-peak hours are hours of
high electrical demand, generally during daytime and evening hours on
work days.

4

In March and April 1996, Reclamation conducted a test of
Beach/Habitat-Building flows at GCD.
Beach/Habitat-Building flows
are identified in the GCD-EIS as an element of the preferred
alternative to be conducted approximately one year out of ten. The
initial test was conducted to assess the effectiveness of a high
release of short duration for rebuilding high elevation sandbars,
depositing nutrients, restoring backwater channels and providing some
of the dynamics of a natural river ecosystem.
During the test,
213,000 acre-feet of water by-passed the GCD turbines, resulting in
105,000 MWh of lost generation.
Preliminary results of the test
provided by Reclamation indicate that the test was successful in
restoring beaches and creating backwater habitats for endangered
fish, but that a shorter release could achieve the desired results
with a small loss of generation.

5

Operation of Glen Canyon Dam, Final Environmental Impact
Statement, U.S. Dept. of the Interior, Bureau of Reclamation, March
1995.

6

Biological Opinion, Operation of Glen Canyon Dam as the
Modified Low Fluctuating Flow Alternative of the Final Environmental
Impact Statement Operation of Glen Canyon Dam, U.S. Fish and Wildlife
Service, Arizona State Office, December 21, 1994.

7

However, the effects of endangered fish research flows on
summer capacity can be approximated by that of the Seasonally
Adjusted Steady Flow alternative. Summer capacity would be reduced
from 1,315 MW to 498 MW during years in which endangered research
flows occur, while winter capacity and annual energy would
essentially remain unchanged from those identified above for the
final preferred alternative.

8

Record of Decision, Operation of Glen
Environmental Impact Statement, October 1996.

Canyon

Dam,

Final

9

Salt Lake City Area Integrated Projects Electric Power
Marketing, Final Environmental Impact Statement, Western Area Power
Administration, DOE/EIS-0150, January 1996.

10

Western is currently reviewing its transmission pricing and
contract terms for consistency with the orders. In addition, Western
will continue to have rates approved by FERC and will develop
standard contract offerings through a separate process.

11

The documents signed by Western to join WRTA and SWRTA were:
the WRTA Governing Agreement, signed by the Salt Lake City Area
Office on 2/17/95, the Phoenix Area Office on 4/24/95, and the
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Loveland Area Office on 5/23/95; and the SWRTA Bylaws, signed by the
Phoenix Area Office on 6/8/94 and the Salt Lake City Area Office on
6/9/94.
12

Record of Decision for the Energy
Program, (60 FR 53181) October 12, 1995.

Planning

and

Management

13

Final Rules for the Energy Planning and Management Program, (60
FR 54151-54180), October 20, 1995.

14

Final Principles of Integrated Resource Planning for Use in
Acquisition and Transmission Planning, (60 FR 30533-30535), June
1995.
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SECTION 3
POLICY ISSUES AND ASSUMPTIONS

3.1

INTRODUCTION

After the public comments received during Phase One of the
Replacement Resources Process, it became clear at the
beginning of Phase Two that certain fundamental policy
issues would need to be resolved by Western to produce a
useful and focused Methods Report.
This section begins
with a summary of the policy issues identified, followed by
a discussion of the assumptions made with respect to each
issue. Finally, related issues that affect the Replacement
Resources Process are discussed.

3.2

REPLACEMENT RESOURCES PROCESS POLICY ISSUES

According to Western’s latest contract amendment, customers
will
decide
whether
to
replace
“ lost”
GCD
power
themselves (“ Customer Displacement Power” or CDP), or to
request Western Replacement Power (WRP). Favorable market
conditions currently exist on regional bulk power supply
markets, due in part to existing regional capacity
surpluses.
Electric utility industry deregulation is
beginning to allow transmission access to additional power
suppliers, thereby increasing competition and decreasing
prices on the bulk power supply market.
Therefore, the
primary concern to Western’s SLCA/IP customers is the cost
of replacement resources relative to other power available
in the new, more competitive, wholesale power market. Cost
competitiveness is an overall concern influencing other
fundamental policy issues associated with the Replacement
Resources Process.
These policy issues are listed below
and discussed in the paragraphs that follow.
•

Relationship to Western’s Other Strategic Goals

•

Resource Evaluation Criteria

•

External Costs
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•

Energy Efficiency

•

Planning Horizon

•

Frequency and Duration of Replacement

•

Public Involvement

3.2.1

RELATIONSHIP TO OTHER STRATEGIC GOALS

The primary purpose of the Replacement Resources Process
and the Methods Report is to comply with the Grand Canyon
Protection Act.
Many other goals could be developed
consistent with objectives within Western, other Federal
agencies, or national energy policy (for example, promoting
fuel diversification, promoting renewable energy, promoting
energy efficiency, reducing emissions, etc.). However, the
primary goal of Western and its customers at this time is
to establish methods to acquire replacement resources at a
cost that is competitive in the market.
Western’s
Principles of IRP also dictate that resources be evaluated
in a fair and equitable manner.
In examining the methods for acquiring replacement power,
this report will maintain a focus on the following
strategic goals:
•

compliance with the GCP Act;

•

compliance
mandates;

•

adherence to Western’s Principles of IRP; and

•

obtaining
least-cost
Western’s customers.

with

the

CRSP

Act

and

replacement

related

power

legal

for

It
is
possible
that
additional
strategic
goals
or
guidelines for replacement resource acquisition will be
added in the future based on other agency or departmental
policy mandates consistent with the GCP Act and CRSP
legislation.

3.2.2

RESOURCE EVALUATION CRITERIA

Renewable energy, energy efficiency, or specific nontraditional generating technologies could be promoted
through evaluation criteria that give added “ weight” or
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preference
to
certain
initiatives
such
as
reducing
environmental
effects
or
increasing
fuel
diversity.
Further, the evaluation criteria could target certain
technologies by providing capacity set-asides that could
only be filled by these technologies, or by special credits
in the quantitative evaluation.
Such evaluation criteria
would generally result in resource selections that are less
cost-competitive for the SLCA/IP customers.
However, the
results might better support certain of Western’s other
strategic goals for resource development consistent with
the GCP Act and CRSP legislation.
Consistent with the primary goal to acquire least-cost
replacement power, no preference or weighting of any
particular technology or fuel source will be pursued in
these methods.
All resources will compete on an equal
basis, and the evaluation criteria and process will be
consistent with Western’s Principles of IRP.

3.2.3

EXTERNAL COSTS

External costs, or “ externalities,” are the environmental
or social costs of resource production and operation that
are apart from the market system and are not reflected by
1
An example of an
the market price of the resource.
external cost is the noxious smoke produced by a fossilfuel electrical power plant coincident with the generation
of electricity.
The cost, in terms of reduced human
health, air cleanliness, and other effects, is not directly
considered by plant operation and is not reflected in the
price of electricity.
Electric utilities, and the public utility commissions that
regulate them, have a variety of ways to deal with external
costs.
They may be quantified and added directly to the
costs of producing electricity (environmental adders), they
may be considered separately, they may remain unquantified
but still considered in planning, or they may be ignored.
At present, there are no industry-wide standards for the
consideration
of
external
costs
or
even
for
their
identification and description.
Moreover, there are
compelling arguments for the elimination of external cost
2
Specifically, since Federal and state
considerations.
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laws require electrical power plants to meet effluent
emissions standards, the residual pollution output may be
below the level that has been determined by legislation to
be “ socially desirable.”
Under these circumstances,
especially for existing generating resources, it is
arguably inappropriate to impose environmental adders or
additional weighting considerations.
In light of these arguments, Western will consider
environmental
and
social
effects
qualitatively
in
evaluating replacement resources.
Furthermore, least-cost
to SLCA/IP customers and their customers will be the
primary consideration, subject to Western’s Principles of
IRP.

3.2.4

ENERGY EFFICIENCY

Western cannot directly control, verify, or account for
indirect energy efficiency measures, such as those on the
customer’s systems.
Energy efficiency measures will
therefore be considered within the Replacement Resources
Process through two separate methodologies. First, Western
will
consider
direct
efficiency
measures;
that
is,
reduction of loads and transmission losses under direct
Western or other Federal control (e.g., Reclamation) as a
potential resource.
Second, indirect efficiency measures
on customer systems will also be considered, but only to
the extent that such measures result in measurable savings
of capacity, reducing Western’s capacity obligation to the
customer. All energy efficiency measures will be evaluated
on an equal basis with other supply resources.
Western’s
plans in the area of energy efficiency are discussed in
more detail in Section 3.3.4.

3.2.5

PLANNING HORIZON

Because of current favorable bulk power supply market
conditions,
regional
capacity
surpluses,
increased
transmission access to power suppliers, and increased
competition, short- to mid-term purchases will likely be
the lowest-cost and least-risk options currently available.
On the other hand, replacement methods should be flexible
enough to address changing conditions and other types of
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capacity resources.
While the immediate focus of the
Replacement Resources Process will be on a shorter planning
horizon
(less
than
5
years),
replacement
resource
methodologies and evaluation techniques will allow for
longer purchases, as well as other types of supply
resources.

3.2.6

PUBLIC INVOLVEMENT

Public meetings and other opportunities for public input
are
critical
overall
components
of
the
Replacement
Resources Process and the identification of acceptable
replacement power methods. Public consultation during the
process
was
discussed
in
Section
1,
and
documents
pertaining to this process are contained in Appendix A.
The level of public involvement in future implementation of
the
methods
identified
for
screening,
evaluation,
selection, and negotiation for replacement resources is
itself a policy issue.
Public input and involvement is a
key component of the Replacement Resources Process, and
will be included to the maximum practical extent consistent
with Western’s Principles of IRP.
SLCA/IP customers and
others will have the opportunity to comment during
appropriate points of the selection process, depending
primarily
upon
the
term
of
replacement.
Resource
evaluation and acquisition process information will be
documented
and
available,
subject
to
confidentiality
considerations required by potential suppliers.

3.3
3.3.1

RELATED ISSUES
TRANSMISSION ISSUES

Changes in Western’s power system due to modifications of
GCD operations (including the addition of replacement
resources),
changes
in
the
operation
of
existing
generation, and changes to customer loads (e.g., through
the implementation of energy efficiency programs) will all
affect Western’s transmission system. These changes could
improve Western’s transmission system operating capability,
exacerbate current transmission constraints, or even create
new transmission constraints.
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The type of replacement resources considered could be
designed to intentionally and directly affect Western’s
transmission system.
Transmission modifications could be
designed to improve the reliability of power being
delivered or to increase the firm transfer capability of a
transmission line. Without knowing the type and source of
replacement power to be acquired, the need for and cost of
transmission system additions or upgrades cannot be
determined.
In accordance with its IRP approach, Western
will include effects on its transmission system as part of
the evaluation of replacement resources.
There are several transmission-related issues Western will
consider in its evaluation of replacement resources, as
outlined below.

3.3.1.1

TRANSMISSION

OF

LONG-TERM FIRM-PURCHASE COMMITMENTS

Western will reserve transmission rights equivalent to the
CROD on the CRSP transmission system to serve its long-term
firm-power customers. Western will deliver long-term firm
power to its customers at the same delivery points as the
hydroelectric power currently delivered.
Some deliveries
from remote locations will be subject to available
transmission
capacity
and
possible
additional
cost,
depending on the location of the source of the power.
Transmission service needed by an SLCA/IP customer for
delivery of any resource in excess of the customer’s CROD
may
be
provided
by
Western
subject
to
available
transmission capacity and according to the terms and
conditions of the appropriate tariff.

3.3.1.2

CURRENT TRANSMISSION CONSTRAINTS

The transmission system surrounding GCD is limited in east
to west and in north to south power flows.
Two primary
factors are responsible for this situation: (i) as Southern
California experienced a population boom, many Southern
Californian utilities opted to purchase lower cost coal
power from the Arizona and New Mexico region instead of
constructing higher-cost, local gas-fired generation; and
(ii) Phoenix, a major metropolitan area of more than 2
million, is south of GCD.

3-6

Western Area Power Administration

August 1997

Policy Issues and Assumptions

Section 3

Much of the region’s generation is located in the coalrich, Four Corners region, the area where Utah, Colorado,
New Mexico, and Arizona meet.
Although a part of this
power is transmitted to the north, the majority flows
either West into the Los Angeles Basin via the Las Vegas
area, or South to the Phoenix area and beyond to San Diego
or Los Angeles.
This situation affects Western directly
through power flow limitations on Western’s east-west
Shiprock-Glen Canyon 230 kV line, and on Western’s northsouth Shiprock-Western Colorado path.
Current transmission constraints will be used to evaluate
replacement resources. A benefit or cost may be associated
with
resource
location,
depending
on
whether
the
replacement resource relieves or adds to the existing
constraints.

3.3.1.3

SRP EXCHANGE AGREEMENT

The Salt River Project Agricultural Improvement and Power
District (SRP) entered into an exchange agreement with
Reclamation on June 26, 1962, which was subsequently
amended and reformed in 1974 (SRP Exchange Agreement). The
initial term of the agreement extends through May 2014.
Western later assumed the contractual obligations for the
agreement in 1979.
The concept for the agreement arose
from Reclamation’s need to transmit power from GCD to its
customer loads north and east of GCD in Utah, Colorado, New
Mexico, and Wyoming, and SRP’s desire to build additional
generating capacity near sources of inexpensive coal to
serve its customer loads south of GCD.
Through the SRP Exchange Agreement, SRP delivers power from
its thermal generation in Colorado and New Mexico to
Western for use in serving Western’s customers north and
east of GCD in the SLCA/IP territory.
Western then
delivers a like amount of power from GCD to SRP in the
Phoenix area at Pinnacle Peak.
Under the SRP Exchange
Agreement, Western also provides transmission service to
SRP for SRP’s thermal generation that cannot be exchanged.
The SRP Exchange Agreement allowed both parties to reduce
costs
by
avoiding
the
need
to
construct
redundant
transmission facilities.
However, because changes in GCD
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operations
may
reduce
the
amount
of
hydroelectric
generation available to exchange with SRP’s thermal
generation, and because the transmission paths from
northwest Colorado and the Four Corners area (where SRP’s
generation is located) to GCD are constrained, delivery of
the full amount of power to SRP may not be possible at
certain times along this path.
SRP and Western recently
signed an amendment to the SRP Exchange Agreement to better
describe operation of the exchange given these changes.
Information on the modeling of this important agreement as
a part of this study is provided in Section 5.

3.3.1.4

NTUA EXCHANGE AGREEMENT

Western also has an exchange agreement with the Navajo
Tribal Utility Authority (NTUA).
Under this agreement,
Western delivers approximately 22 MW of Glen Canyon
generation to NTUA at the Glen Canyon substation in
exchange for 22 MW of NTUA generation delivered to Western
at Shiprock substation in northwest New Mexico.
This
agreement also includes a wheeling component, whereby
Western wheels 22 MW of NTUA generation to their loads at
Kayenta and Long House Valley substations.

3.3.2

HOOVER PROJECT INTEGRATION

The GCP Act states that the Secretary of Energy shall
“ include an investigation of the feasibility of adjusting
operations at Hoover Dam to replace all or part of such
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lost generation” at GCD.
While a new investigation of
integration was not conducted as a part of the Methods
Report, prior research on integration of power from the
Boulder Canyon (Hoover) Project with SLCA/IP power was
collected and reviewed.

3.3.2.1

BACKGROUND

Hoover Project power is marketed by Western under the
Hoover Powerplant Act of 1984, and the 1984 Conformed
General
Consolidated
Power
Marketing
Criteria
or
3
The Hoover
Regulations for Boulder City Area Projects.
Powerplant Act of 1984 provides for the marketing of Hoover
power from June 1, 1987 through September 3, 2017.
It
provides the method for allocating Hoover capacity to be
made available under renewal contracts to the original
contractors, and Hoover capacity resulting from the Hoover
Uprating
Project
(collectively
called
“ Contingent
Capacity” ), along with associated firm energy, for the
period.
All generating units of Hoover Powerplant are
operationally integrated with each other, and also with the
Parker-Davis Project, to form the Desert Southwest Region.

3.3.2.2

INTEGRATION MECHANISMS

True project integration would involve creating one common
load-control area, such that all projects would be operated
and dispatched to serve the total combined loads of the
contractors.
Such
operation
would
maximize
watergeneration efficiency and take advantage of the diversity
in loads and operating constraints.
However, for diverse
systems to be successfully integrated into one load-control
area and operated for maximum overall benefits, the
contractual rights of existing contractors, transmission
constraints or required transmission additions, and other
institutional constraints must be considered.
Although
integration
may
improve
overall
system
efficiency,
reconciling the different contractual requirements could
prove difficult.
Providing compensation for benefits
provided or lost would be complex.
Quantifying the
benefits and losses would likely require complex modeling,
along with new coordination agreements and contractual
amendments.
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Project
integration
must
also
consider
transmission
constraints and losses, whether physical or contractual.
While
integration
could
increase
the
efficiency
of
generation
dispatch,
the
efficiency
gains
could
be
significantly reduced or negated by transmission losses and
transmission costs.
True system integration must also
consider whether constructing new transmission and dispatch
facilities would be required.
The costs of any new
construction
would
then
need
to
be
considered
in
determining the overall cost-benefit and feasibility of
integration.
Integration could also be at least partially implemented by
establishing formal, long-term exchange agreements, which
would allow projects in different control areas to more
efficiently take advantage of generation and load diversity
and to enhance the ability to trade or sell power between
projects.
Such agreements could also include purchase,
exchange, or sharing of reserves, and could be implemented,
subject to transmission availability, to maximize the
mutually beneficial exchange of power.

3.3.2.3

INTEGRATION ISSUES

Prior studies indicate that integrating the Boulder Canyon
Project (Hoover) and GCD may be technically feasible.
However, benefits have not been quantified as the studies
have generally been qualitative and primarily issue
oriented.
The following items have been identified in
previous studies as potential integration issues:
•

While integration would likely increase overall
system efficiency, it is not clear whether the
integration would increase firm on-peak capacity,
or what the magnitude of any such benefits might be
to SLCA/IP or to Western contractors in total.

•

Hoover power is fully committed
contracts extending until 2017.

•

Hoover power is scheduled by its customers and
their entitlements and rights are based on its
actual output.
Therefore, customers would have to
agree
to
any
changes
in
Hoover
powerplant
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these

contractual

•

Regulation benefits could potentially be increased.

•

Hoover customers schedule large amounts of spinning
reserves and have rights to those reserves.

•

Currently Hoover’s operating restrictions place few
constraints upon the scheduling of its power
output, except for the fact that its energy
potential is governed by water release requirements
and not by power requirements.
This is likely to
change in the future due to the constraints being
placed on Lake Mojave, and lake-level fluctuations
may not be allowed for periods of up to six months.
Such constraints would degrade Hoover’s hydraulic
capacity, thereby severely limiting its peaking
capability.

•

Contractual differences between the Boulder Canyon
Project and SLCA/IP may be difficult to reconcile,
or may place constraints upon the scheduling of the
projects.

•

Transmission constraints and losses could outweigh
power benefits obtained due to diversity in loads
and power scheduling.

•

It would be very difficult to measure the benefits
and
losses
resulting
from
integration,
and
determine to whom those benefits or losses should
flow.
Such issues have been a matter of dispute
among Hoover contractors for many years.

3.3.2.4

SUMMARY

Western reviewed the findings of previous studies performed
by Western and Reclamation on integrating Hoover and GCD.
These
studies
indicate
that
while
some
efficiency
improvements are possible from integration, institutional
and physical barriers make realization of these efficiency
improvements a difficult and complex task. At the present
time, integrating Hoover and GCD does not appear to be a
feasible method for replacing lost capacity at GCD.
However, Western will continue to monitor, and participate
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in when appropriate, Reclamation’s future investigations of
power plant integration.

3.3.3

ENVIRONMENTAL COMPLIANCE

Western will comply with the National Environmental Policy
Act of 1969 (NEPA) through an appropriate level of
environmental analysis on the impacts of any proposed
replacement resource.
Western will also ensure that
replacement power acquisition is consistent with the
Council
on
Environmental
Quality
Regulations
for
Implementing the Procedural Provisions of NEPA, and DOE
4
At the present time, Western does
policy and regulations.
not intend to enter into power purchase commitments outside
the range of alternatives studied in the EPM-EIS.
Western
cannot
establish
the
appropriate
level
of
environmental documentation and public review for resource
acquisitions to meet long-term firm-power commitments until
after specific resource alternatives have been identified
and SLCA/IP contract terms determined.
In addition, the
required NEPA documentation will depend on whether new
generation or transmission facilities will be constructed
as a consequence of the replacement resources selected.

3.3.4

ENERGY EFFICIENCY EFFORTS

As discussed above, only energy efficiency and demand
management directly under Federal control (Western and
possibly Reclamation) will be considered in the Replacement
Resources Process.
Western intends to pursue increased
energy efficiency on loads and facilities within its
control as a part of replacing unavailable capacity at GCD.
Energy efficiency programs relevant to the Replacement
Resources Process will be those programs where Western is
able to decrease the energy and/or capacity requirements
through increased system efficiency.
These programs may include transmission
efficiency improvements, such as:
•

upgrading
losses;

voltage

of

existing
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•

reconductoring
losses;

•

constructing new
system losses;

•

replacing power transformers with lower loss types;

•

reconductoring
capacity;

•

reducing
station
station equipment;

loads/more

efficient

•

increasing
dispatch
efficiency
to
available energy during peak periods;

increase

•

applying peak-shifting to selected substation loads
(HVAC, battery chargers); and

•

modifying maintenance
insulation.

existing

lines

transmission

substation
service

bus

to

reduce

lines

that

building

system

that

has

reduce

marginal

lighting,

HVAC,

Western will also continue to examine and implement
programs which decrease Western's dependence on energy.
For example, improvements may be proposed to Western's
office buildings and communications sites, such as:
•

modifying building lighting/HVAC/insulation;

•

applying peak-shifting to selected loads;

•

procuring more efficient office equipment (Energy
Star, etc.); and

•

installing PV at remote communication sites.

Reclamation
is
also
continuing
to
implement
energy
efficiency measures for their facilities, including dam and
power plant improvements such as:
•

upgrading existing
efficiency;

•

increasing generating unit availability
more efficient maintenance procedures;

•

replacing power transformers with lower-loss types;
and

•

reducing dam station service loads through use of
more efficient equipment.
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Other Reclamation improvements include modifications
visitor centers and other buildings, such as:

to

•

modifying building lighting/HVAC/insulation;

•

applying peak-shifting to selected loads (HVAC); and

•

procuring more
Star, etc.).

efficient

office

equipment

(Energy

Reclamation also examines programs at irrigation pumping
facilities within their jurisdiction, such as:
•

testing and
efficiency;

•

modifying low
efficiency;

•

applying peak-shifting to irrigation pumping loads;

•

modifying pressurized
requirements; and

•

reducing irrigation
requirements.

modify

irrigation

voltage

pumps

distribution

irrigation
water

loss
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1

Seneca, Joseph J. and Michael K. Taussig, “ Environmental
Economics,” Englewood Cliffs, New Jersey, Prentice-Hall, Inc. (pg.
49)

2

Freeman, Myrick A. et al, “ Weighting Environmental
Externalities; How to Do it Right” Electricity Journal, August 1992

3

49 FR 50582. 1984 Confirmed General Consolidated Power
Marketing Criteria and Regulations for the Boulder City Area Project.

4

10 CFR Part 1021. Council on Environmental Quality Regulations
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4.1.1.1

SECTION 4
RESOURCE ACQUISITION PROCESS

4.1

INTRODUCTION

The guiding principles for resource acquisition as a part
of the Replacement Resources Process are least cost, rate
reasonableness to Western’s customers, an appropriate level
of
public
review,
and
process
documentation.
Any
combination of building new resources, leasing existing
resources, or purchasing or exchanging power from others
1
are
potential
candidates
for
replacement
resources.
However, surplus generating capacity in Western’s marketing
area,
coupled
with
the
ongoing
restructuring
and
deregulation in the electric utility industry, have made
the purchase of power from others a viable, low-cost option
now and for the foreseeable future.
This section begins with a discussion of the historical
context for Western’s power purchasing practices, both
before and after the implementation of interim operations
at GCD.
The major sub-sections which follow cover
Western’s overall approach to the acquisition process for
replacement
power,
followed
by
information
on
the
methodology, evaluation criteria, analytic tools, format
for replacement power requests, and risk mitigation
measures that Western may use in acquiring and evaluating
replacement resources.

4.1.1

HISTORICAL CONTEXT

Even
prior
to
interim
operations
at
GCD,
SLCA/IP
hydroelectric resources did not produce power to exactly
match
scheduled
commitments
to
SLCA/IP
firm
power
customers.
At times, SLCA/IP hydroelectric resources
generate either more or less than customers need hourly,
monthly, seasonally, or annually because of several
factors:
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•

monthly
water
releases
required
downstream water rights and demands;

•

water conditions beyond the ability of the Colorado
River system reservoirs to completely control
(including flood control releases); and

•

use of the release and storage capability of GCD
and other CRSP facilities (within defined limits)
to sell in the bulk power market when prices were
highest and to purchase when prices were lowest.

to

satisfy

In the past, the first two factors above were the principal
cause of hydroelectric generation exceeding or falling
short of Western’s firm commitments for a month, a season,
or an entire year.
High water conditions or high dam
releases meant that hydroelectric generation exceeded
Western’s commitments, while drought or low water releases
meant that hydroelectric generation would fall short of
these commitments. Western would normally fill the latter
deficits with monthly or seasonal non-firm purchases.
However, monthly water releases and reservoir levels
generally have not been the cause of hourly or daily power
purchases.
Hourly
and
daily
purchases
were
often
dispatcher-initiated according to operating guidelines, or
pre-scheduled under existing contracts with regional power
pools, and were undertaken to optimize short-term economic
operation of GCD (the third factor above).
Recognizing the variation in water conditions and its
effect on hydroelectric generation, Western has forecasted
the level of long-term capacity and firm energy to market
based on the risk of not having enough hydroelectric power
(making supplemental power purchases necessary). Long-term
firm capacity is marketed for the post-1989 contract period
seasonally at a 10 percent risk level (that is, the level
that would be equaled or exceeded 90 percent of all future
years within the contract term), while long-term firm
energy is marketed at the forecasted average energy level
(or that level that would be equaled or exceeded in
approximately 40 percent of all future years).
Both
forecasts were based on conditions prior to the current
interim operations at GCD.
Therefore, prior to interim
operations, Western expected that supplemental energy
4-2
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purchases would be necessary to meet customers’ seasonal
firm load about 60 percent of the time, and firming
capacity purchases would be required one year in ten.
Prior to interim operations at GCD, when water conditions
were inadequate to meet customers’ firm load, hydroelectric
generation was shaped to meet firm load during on-peak
periods, limiting power purchases to off-peak periods when
the price was lower.
As a result of this flexibility to
“ shape” GCD power to customer loads, SLCA/IP was expected
to be energy deficient in six of ten seasons, but deficient
during on-peak periods in only one season in ten.
This
meant that while supplemental energy purchases to meet
SLCA/IP monthly or seasonal energy load would have often
been needed, supplemental capacity purchases normally would
not.
Although supplemental energy purchases for the SLCA/IP were
forecasted to be needed about 60 percent of the time, the
specific months and seasons when purchases were needed
could not generally be projected more than one to two
seasons in advance.
As a result of this uncertainty,
Western generally purchased power using daily, weekly, or
seasonal
arrangements.
Daily
and
weekly
operating
flexibility at GCD and other SLCA/IP facilities allowed
Western to use hydroelectric generation during peak load
periods, and thereby avoid more expensive purchases in the
bulk power market, such as on-peak purchases, guaranteed
energy, firm energy, and capacity with energy.
Instead,
Western could use off-peak, non-firm purchases from the
2
spot market at a much lower price.

4.1.1.1

INTERIM OPERATIONS

AND

FUTURE PURCHASES

With the imposition of research and interim operations at
GCD, the mismatch between SLCA/IP hydroelectric resources
and customers’ firm load described above still occurs.
However, interim operations have caused additional hourly
and daily mismatches between hydroelectric generation and
customer load. Compared with prior operations, the timing
of short-term purchases is now reversed, with purchases
needed more often during on-peak hours than off-peak hours.
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Although short-term purchases are still required for
seasonal or annual energy shortfalls (due to low water
levels),
the
resource
needs
of
SLCA/IP
have
been
fundamentally changed by the hourly and daily water release
limitations of interim operations. While hourly and daily
purchases were once optional and made to increase economic
efficiency, purchases are now often needed to make up the
hourly shortfall of hydroelectric generation during on-peak
load hours created by the operational restrictions at GCD
and other SLCA/IP facilities.
When restrictions are adopted and implemented in accordance
with the GCD-EIS Record of Decision (ROD), SLCA/IP resource
operations and resulting power purchase needs will become
more certain.
The requirement for supplemental resources
will, nonetheless, still be variable with water conditions.
During
wet
years
(high
water
conditions),
SLCA/IP
hydroelectric generation should be sufficient to meet
Western’s firm commitments, even during on-peak hours.
However, the capacity risk level based on long-term
hydrology will be greater than the current level of 10
percent; that is, purchases during on-peak load hours will
become the rule rather than the exception (as was the case
prior to interim operations).
For most seasons, when purchases are required, variability
in water conditions will also affect the number of hours of
shortfall. Purchases may be required in 2000 on-peak hours
in one season and in only 200 on-peak hours in the next
season.
Accordingly, while the need for substantially
increased on-peak purchases is likely, the amount and
timing of purchases will remain variable and hard to
predict. Further, there is uncertainty as to the nature of
future operating procedures for GCD operations, which could
affect the cost and type of purchases needed.
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GENERAL APPROACH TO ACQUISITION

The intent of Section 1809 of the GCP Act was to mitigate
the adverse economic and reliability effects on SLCA/IP
customers caused by the restrictions on water releases and
power generation at GCD.
The GCP Act directed the
Secretary of Energy to investigate methods of replacing any
lost power, including transmission system modifications
which might be needed to deliver the replacement power. At
the time it was enacted in 1992, the GCP Act may have
anticipated that realistic replacement resources might
include long-term firm-power purchases, lease or ownershiplike entitlements in one or more specific generating units,
long-term power exchanges, long-term power integration
agreements with other federal hydroelectric projects, and
possibly construction of new transmission facilities or
upgrades of existing facilities.
There is no implication in the GCP Act or legislative
history, however, that power lost at GCD should necessarily
be replaced through long-term commitments.
Instead,
replacement power will be acquired competitively based on
the needs of the SLCA/IP customers.
Western will consult
with its customers to define the amount and timing of
replacement power as part of Western’s SLCA/IP firm-power
marketing
program
through
the
term
of
the
Amended
Contracts, including a potential term extension.
The trade-off for allowing customers to select the amount
of replacement resource they need is the requirement that
they financially commit to their proportionate share of the
3
Western
costs associated with the replacement resource.
will be a physical, legal, and financial conduit for the
power transaction by which replacement power is acquired
for individual customers.
At least for the term of the
current SLCA/IP power sales agreement as amended, Western
will implement the process by which replacement power may
be acquired, but the customers will determine the level of
4
resource purchases by Western at the established price.
Given the anticipated arrangements with customers
replacing power lost at GCD, Western’s emphasis to date
been on the planning process, the public process, and
decision process between Western and its customers.

for
has
the
The
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specific characteristics (i.e., type, cost, location, etc.)
of
prospective
replacement
resources
or
contractual
arrangements between Western and the seller/developer will
be more important later in the implementation phase of the
acquisition process. However, the methodology developed in
this report must account for a variety of potential
resource characteristics.
Western’s replacement resource
follow these technical steps:

acquisition

process

will

•

estimate resource need;

•

establish eligibility and minimum standards for the
power resource offered, the entity offering the
resource to Western, and the financial and legal
obligations of Western;

•

develop a request for replacement power, which for
longer-term
replacements
may
become
a
formal
request for proposals (RFP);

•

compile responses to the request for replacement
power, and protect the confidential information
submitted in proposals;

•

determine the availability of transmission capacity
to
reliably
and
economically
integrate
power
associated with any proposal;

•

evaluate the proposals or power supply offers using
pre-determined evaluation techniques, tools, and
methods;

•

make
resource
decision(s); and

•

negotiate contract terms
replacement resource.

4.2.1

acquisition/power
and

purchase

conditions

for

the

RELIANCE ON BULK POWER MARKET

In order to provide replacement power to customers, Western
must be able to offer firm resources that match the time
period to which it will commit to supply the firm resource.
Therefore,
Western
must
be
reasonably
certain
that
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economical sources of power supply will be available to
5
supply customers’ requests.
Through its own transmission facilities and entitlements in
other systems, the SLCA/IP has extensive access to the bulk
power market in the Rocky Mountain and Desert Southwest
regions of the western United States.
Although the
transmission system is constrained along certain paths
6
during certain conditions, SLCA/IP can purchase from and
sell to a large number of electric utilities, non-utility
generators, and power marketers.
With both direct
transmission access and indirect access through others
7
under “ open-access” transmission service tariffs, Western
has
many
options
for
acquiring
economically-priced
replacement power on a short-term, mid-term, and long-term
basis
for
the
foreseeable
future.
While
existing
transmission constraints might at times restrict purchases
from the lowest-cost resource, the constraints are not so
severe or prolonged to significantly restrict Western’s
initial acquisition by geographical location or market
sector. In summary, Western has widespread access to many
competitive sources of replacement power.

4.2.2

RESOURCE REPLACEMENT OPTIONS

The contractual arrangements with SLCA/IP customers will
limit
Western’s
obligation
to
providing
only
the
replacement power specifically requested by individual
8
The maximum
customers within a range set by Western.
SLCA/IP requirement for replacement power will be the
difference between Western’s firm-load obligation and
hydroelectric power availability.
However, customers will
likely request only a limited amount of replacement power
to be purchased for the long-term. The term of replacement
power options could vary from a single month to a long-term
purchase up to the term of the customer’s SLCA/IP power
sales agreement.
If a customer chooses to have Western supply the maximum
possible level of replacement power for the remaining term
of the power sales agreement, the load to be served by
Western from that customer would be known in advance.
While some customers may choose from the outset to make
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this commitment, most probably will not, leaving
aggregate replacement power resource need uncertain.

the

Furthermore, even if the replacement resource need was
completely determined in advance, the actual need for
replacement power for each season would still vary with
water
conditions.
During
high
water
conditions,
replacement power purchases would not be needed.
During
drought conditions, additional replacement power will be
needed during summer and winter on-peak hours.
Due
to
the
large
variability
in
replacement
power
requirements from month-to-month and year-to-year, some
customers might adopt a portfolio approach to their
requests for replacement power. For example, the amount of
replacement power likely to be needed under almost any
circumstance
might
be
purchased
through
long-term
commitments to assure availability at a known price.
A
second tier of replacement power requirements might be met
through a mid-term purchase for the amount having a 50
percent probability of occurring.
A final tier of
replacement power requirements having a relatively low
probability of occurrence might be met through short-term
(seasonal) purchases, or the customer could decide to take
on more risk in hopes of achieving lower costs, and allow
Western to continue its current practice of purchasing
hourly or monthly on the spot market (with no guarantee of
9
power availability for any given hour).
Other strategies or portfolio structures may be developed
by each of Western’s customers to meet their specific
needs.
Western will aggregate the requests of the
customers and attempt to secure the requested terms and
levels of purchases.
In the future, it may also become
more common for utilities and power consumers, including
Western and its customers, to use electricity options or
futures as a part of their resource portfolios in order to
hedge price risk.
Evaluating the amount and term of the desired portfolio of
replacement power will depend on estimates of future
hydroelectric generation from SLCA/IP.
It will also
require estimates of the amount and price of power
available in the spot market. Energy purchased on the spot
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market (either by Western or by individual customers) can
be used to displace energy that would otherwise be
scheduled from replacement resources.
Excess energy from
the replacement resource could also be sold on the spot
market. Accordingly, the evaluation of any alternative for
replacement power must account for energy displacement and
sales opportunities in the spot power market.

4.2.2.1

TYPES

OF

PURCHASES

Replacement power must provide firm energy during on-peak
hours when customers most need to schedule their full CROD
capacity.
Several types of purchase arrangements would
fulfill this requirement, including:
•

capacity
with
reserves
(system purchase);

•

capacity and associated
(unit purchase);

•

capacity with return of any scheduled energy;

•

firm on-peak energy; and

•

spot market non-firm energy.

and
energy

associated
without

energy
reserves

Western will structure purchases to economically meet the
customers’ requests for replacement power. However, under
normal circumstances, Western does not intend to limit the
types of purchases to be considered.
For example,
purchasing capacity and energy or capacity only, could be
the best option based on economic, operational, and
marketing flexibility.
By not limiting responses from
suppliers to certain purchase types, a wide range of
options will be available to choose from under varying
conditions.
Typical types of purchases in the current utility market
can be categorized in several ways, such as length of time
(hourly, daily, weekly, etc.), or according to shape or
schedule, such as:
•

block - the amount of capacity or firm energy is
constant for a fixed period of time, typically for
each month or for a season or year;
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•

shaped - the amount of capacity and energy varies
by month according to a schedule provided to the
supplier;

•

partial requirements - the amount of capacity and
energy varies by month based on the requirements
remaining after SLCA/IP hydroelectric resources are
used to meet customers’ CROD and associated energy.

In addition, the Electric Power Research Institute (EPRI)
and the Western System Power Pool (WSPP) are recommending
that utilities begin using standardized power purchase
“ products,” according to the following categories:
•

Four-hour block power

•

Monthly on-peak power

•

Weekly energy

•

Monthly peak flexible energy

•

Monthly non-peak flexible energy

These standard categories were only recently developed by
WSPP, and are not currently widely used. They are intended
to complement, rather than replace, customized purchase
transactions which meet special needs of individual
utilities.

4.2.2.2

TERM

OF

PURCHASE

Customers will have the opportunity to commit to an initial
purchase of replacement power from Western on a short-term
or
seasonal
basis.
Once
the
replacement
resource
acquisition process is fully implemented, customers might
select from short-term (seasonal), mid-term (one to five
years), or long-term (over five years) replacement power.
To reduce the burden of administering the Replacement
Resources Process, customers will likely be limited to
standard commitment terms (for example, one season, three
years, five years, or the remaining term of their current
contract).
Requests by customers will then be matched by
term length and aggregated, and the total requirements
satisfied through acquisition of replacement power.
The term of the current power sales agreements with the
SLCA/IP customers extends through September 30, 2004.
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Until a contract extension is arranged, the maximum initial
term of a long-term replacement power purchase by Western
would be six years (assuming purchases begin October 1,
10
1998).

4.2.3

SHORT-TERM (SEASONAL) ACQUISITION

According to current contracts, SLCA/IP customers will have
the opportunity to request replacement power for the
upcoming season twice per year.
The maximum amount that
can be requested will be limited to the customer’s seasonal
CROD,
less
the
total
available
hydroelectric
power
(“ AHP” ) and previously acquired long-term replacement
power from either Western (“ WRP” ) or the customer
11
Western’s Purchase Power Policy for short-term
(“ CDP” ).
purchases will provide a guideline for the solicitation of
short-term replacement power.

4.2.3.1

DECISION PROCESS

The evaluation of short-term purchase resources will
include (i) consideration of practical resource options
that are capable of supplying at least a portion of the
seasonal
replacement
power
requirements,
and
(ii)
determination of the least-cost alternatives using a
consistent economic evaluation method which considers
integration with other resources and the transmission
system.
Given the relatively short time between the
evaluation of the alternatives and the purchase, the
evaluation process will consist of a straightforward
determination of the least-cost option(s) through an open
competitive process.
Specific targets in the resource acquisition process have
been initially determined through consultation between
Western and SLCA/IP customers during implementation of the
Amended Contracts. Notice to suppliers of Western’s intent
to purchase seasonal WRP, and subsequent evaluation and
selection of supply offers, must be coordinated with the
seasons in the power sales agreements, as well as Western’s
determination
of
AHP
for
the
upcoming
season.
Documentation of the short-term acquisition process will
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include, at a minimum, an explanation of the evaluation
process and results from the acquisition process.
Figure 4-1 on the following page graphically depicts the
expected decision process for short-term (seasonal) WRP
acquisitions. The information presented in this figure is
a representation of contract provisions from the Contract
Amendment.
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FIGURE 4-1
SEASONAL WRP DECISION PROCESS
Begin Seasonal
Acquisition Planning

4.2.4
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Seasonal (6-month)
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Inform Firm-Power
Customers of AHP
Availability and
Need/Timing vs. Cost
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Develop
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Acquisition Plan

Analyze Responses
and
Determine Cost of
Least-Cost Option(s)
Inform Firm-Power
Customers of
significant changes
to cost

Perform
Market Survey
(Need/Timing vs.
Cost)
(Customer)
Analyze Initial
Need,
Decide and
Provide Response

Seek
Seasonal WRP

(Suppliers)
Respond to
Seasonal WRP Request

(Customer)
Terminate Request
for Purchase

Determine Final
Adjusted Aggregate
Seasonal WRP Need

Establish
Acquisition
Agreements
for Seasonal WRP
d
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LONG-TERM ACQUISITION
The SLCA/IP firm-power customers will periodically have the
opportunity to request that Western purchase long-term
replacement power.
The frequency of these opportunities
will recognize the time and resulting administrative cost
of soliciting and evaluating bids.
The timing of future
customer requests will also reflect the degree to which the
maximum requirement for long-term WRP has already been
filled by prior commitments.
Long-term WRP as defined in the Contract Amendment
corresponds to mid-term and long-term purchases (one to
five years, and over five years, respectively) as defined
in Western’s Purchase Power Policy.
The duration of the
purchase
commitment
should
provide
customers
with
flexibility, while minimizing the administrative burden for
Western. A set of standard length purchases may be set by
Western in consultation with the customers, such as one
year, three years, five years, and the remaining term of
the SLCA/IP power sales agreement. The customer would then
be free to request different amounts of replacement power
12
As with seasonal WRP,
for each of the commitment lengths.
customers will not be allowed to acquire WRP such that the
total of AHP, CDP and all WRP will exceed their seasonal
CROD.

4.2.4.1

DECISION PROCESS

Western
will
consult
with
the
customers
regarding
acceptable price and desired quantities for long-term
purchases. This information will then be used to prepare a
request for replacement power indicating the approximate
amount of power for each commitment period.
Western’s
Purchase Power Policy for mid- and long-term purchases will
provide a guideline for this solicitation.
In soliciting and selecting long-term replacement power
resources, Western will incorporate its Principles of IRP
13
In particular, Western’s
for resource acquisition.
decision process will include the following:
•

consideration of all practical resource options,
including renewable and demand-side resources;
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•

determination of the least-cost alternative(s)
using a consistent economic evaluation method, and
considering relevant factors affecting the quality
of power supply (reliability, risk, etc.); and

•

minimization of adverse environmental effects to
the extent practicable, based on a qualitative
analysis.

Specific targets in the resource acquisition process have
been initially determined through consultation between
Western and SLCA/IP customers in the Contract Amendment.
The key steps in determining time requirements are
Western’s initial evaluation and ranking of proposals, and
the customers’ review of Western’s information and decision
to authorize Western to make the purchase. Estimating the
time requirement is difficult without knowing the number of
proposals that will be received.
For long-term resource
acquisitions (i.e., up to 25 years), electric utilities may
14
allow up to four months to evaluate and rank proposals.
The time allowed typically varies, however, with the term
of the acquisition, with less time being used to evaluate
acquisitions
of
shorter
duration.
For
mid-term
acquisitions of five years or less, one month may be a more
reasonable target for completion of proposal evaluations.
The typical time allowed for suppliers to respond to an RFP
is fairly wide-ranging within common utility practice,
reflecting the differences in the information that must be
submitted in the proposal.
Allowed time responses can
range anywhere from 30 days to six months.
Given the
anticipated requirements for responses to Western’s request
for replacement power, one month may be a reasonable time
allowance for mid-term acquisitions of five years or less,
assuming that the request is publicized in advance of its
release.
For long-term acquisitions of greater than five
years, a more reasonable time allowance may be three
months.
These time allowances should fit well with
Western’s goal of a one-year time period from giving notice
of AHP to customers, to having signed contracts for WRP.
Documentation of the long-term WRP acquisition process will
include
definition
of
resource
need,
solicitation,
evaluation results, negotiation, and contract execution.
Proprietary information will not be included in the
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publicly available documentation.
In addition, Western
will include participation at appropriate points in the
selection process by customers and other interested
stakeholders. For mid-term purchases (one to five years),
customer participation is expected to be less structured,
and may be limited to review of the evaluation and
selection of supplier responses. Long-term purchases (more
than five years) will include a greater degree of customer
involvement and information sharing, including identifying
and responding to customer concerns, and reviewing results
from the selection process.
Figure 4-2 on the following page graphically depicts the
decision process for long-term WRP acquisitions.
The
information presented in this figure is a representation of
contract provisions from the Contract Amendment.
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FIGURE 4-2
LONG-TERM WRP DECISION PROCESS
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Resource Acquisition Process

TO

CUSTOMERS

Western will present different levels of detail regarding
resource evaluation information to the SLCA/IP customers.
For short-term purchases, this will include at a minimum,
an explanation of the evaluation process and results from
the acquisition process.
For long-term purchases, this information will include, at
a minimum, (i) the terms of the proposal or power supply
offer (except specific confidential information), and (ii)
the results of the evaluation of the offers by Western. As
described above, the stand-alone analysis of each proposed
replacement resource will result in a levelized, per-unit
cost based on the screening methodology.
For longer-term
purchases, those proposals that pass the screening may also
undergo a detailed integrated power system analysis.
The
results of both analyses will be provided for those
proposals evaluated under both methodologies.
To the extent that non-cost factors were applied to
differentiate among proposals having equal cost, the
specific factors utilized and the relative ranking of each
proposal with respect to these factors will also accompany
the evaluation results.
The assumptions used in the
screening evaluation, and the key assumptions and data
sources used in the integrated analysis, may also be
provided.
Western will also provide an opportunity for
interested customers to review the detailed results in
Western’s offices.

4.2.4.3

IDENTIFICATION

OF

INTERNAL OPTIONS

To comply with the intent of its Principles of IRP, Western
will consider energy efficiency improvements in SLCA/IP
facilities in conjunction with resources proposed in
15
In
response to Western’s request for replacement power.
order to have timely consideration, the identification
(i.e., the amount, cost, and timing of energy efficiency
improvement) of SLCA/IP’s internal resource options may be
done separately from the WRP acquisition process. Keeping
the two processes independent will ensure the earliest
consideration of any energy efficiency options and prevent
delay of WRP acquisition process.
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The
identification
process
will
produce
information
consistent with that resulting from evaluation of the
responses to Western’s request for replacement power. This
information is presented in detail below (Section 4.3), and
would include for each energy efficiency alternative (i)
the minimum and maximum amount available in each year and
(ii) a levelized cost for each potential acquisition period
(e.g., three years, five years, 20 years, etc.).
Since most energy efficiency alternatives have a useful
life longer than most of the proposed acquisition periods,
the calculation of levelized cost must address the value of
the alternative for the period after each acquisition
period up through the alternative’s useful life.
If
“ acquired”
by Western (i.e., Western undertakes the
energy efficiency measure or program), the equivalent
resource will exist beyond the acquisition period for which
customers have committed to purchase the output as WRP.
Western would have no assurance that customers will renew
their requests for WRP to support the need for the resource
beyond the initial acquisition period.
Although it is likely that at least part of the resource
would be supported by customer renewals of WRP, or that the
equivalent resource could be marketed as firm power outside
of the WRP process, the power could be assumed to be sold
on the spot market at the estimated average prices
available in the last year of each acquisition period based
on the time-of-day resource characteristics. This approach
is conservative yet reasonable, because it offsets the
additional risk created by Western’s making a long-term
investment in an energy efficiency measure.

4.2.4.4

PREPARATION

OF A

REQUEST FOR REPLACEMENT POWER

The
document
requesting
replacement
power
(including
standard contract terms and conditions) would normally be
prepared before Western begins an acquisition cycle.
Depending on conditions causing Western’s to initiate the
acquisition process, the first cycle may be an exception,
as the process may need to start while substantial work
remains to complete the request.
In subsequent cycles,
however, a major modification should be completed in
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advance, leaving only the entry of specific information,
such as amounts and dates, unique to each request.
Western may also issue separate requests for different
length acquisitions. For example, one standard request may
be developed for long-term acquisitions (more than five
years),
with
another
standard
request
for
mid-term
acquisitions (one to five years).
Having more than one
format for a wide range of commitment durations will allow
Western to clarify any differences in the information
requested, qualifications of the proposal, and contractual
terms of the power purchase agreement.
In addition to segmenting the solicitation by intended
contract length, the request for long-term replacement
power (five years or more) may also be segmented by the
amount of power to be supplied. For example, customers may
have indicated interest in purchasing 100 MW of WRP for
five years. The request may then be structured to solicit
proposals to provide power at one or two intermediate
levels, such as asking for (i) an amount not to exceed 50
MW, (ii) an amount not to exceed 75 MW, and (iii) an amount
not to exceed 100 MW. This segmentation of the bid avoids
pricing discontinuities when Western reconciles the total
amount of WRP requested by customers with the amounts bid.
Segmenting the bid by amount is not as important for midterm acquisitions (less than five years), since the likely
source of supply for such acquisitions would be system
purchases, rather than dedicated output from a specific
generating unit.

4.2.4.5

INTERACTION

WITH

CUSTOMERS

Depending
on
the
term
of
the
replacement
power
solicitation, Western will consult with SLCA/IP customers
regarding baseline data, key assumptions and projections,
and basic methodology prior to issuing a request, as
needed. Incorporating this updated information will refine
the proposal, allowing the evaluation process to proceed
without major interruptions.
Customers will receive
Western’s evaluation already understanding the underlying
process and, as a result, should be familiar with the
methodology used to rank proposals.
No amount of advance
preparation will eliminate questions regarding specific
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results, but these should be straightforward and require
minimal additional analysis or effort.
More detailed
information on the process for issuing requests for
replacement power, and interaction with customers as part
of this process, is contained in Section 4.5.

4.2.4.6

CONTRACT NEGOTIATION

Western can minimize the time and effort spent in
negotiations by preparing standard contracts and attaching
them when issuing RFPs.
Different contracts may be
prepared for short-term versus long-term acquisitions.
Proposers would then be required to list any exceptions to
Western’s standard contract provisions and suggest revised
language. This practice is common in the utility industry,
and is especially appropriate when time does not allow for
extensive negotiations with potential suppliers.
If a proposal selected by Western lists no exceptions,
there should be little or no need for negotiation.
If a
selected proposal lists one or more exceptions, Western
will first determine if it can accept the revised language.
If not, Western will attempt to negotiate acceptable
language.
At the same time, Western will identify an
alternative proposal that will be selected if negotiations
are unsuccessful with the original supplier.
If time
permits, Western may select a “ short-list” of the top two
to four proposals and negotiate a “ best and final”
proposal with each.
The final proposals will then be reevaluated under the same process and criteria used to
select the short-list.
The negotiation of a “ best and
final” offer, although time-consuming, may result in more
favorable costs or terms than originally proposed by the
supplier.
For longer-term power purchases, there will be
substantial additional effort involved to negotiate the
terms of the purchase.
To maintain the acquisition schedule, even in negotiating a
“ best and final” offer, Western may limit negotiations to
a relatively short period.
For example for mid-term
acquisitions, the negotiation period may be limited to no
more than one week and, in the instance of a long-term
acquisition, no more than three weeks.
After the
negotiation period, if acceptable revisions cannot be
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reached, Western would reject the proposal and move to an
alternative proposal having acceptable terms.

4.2.5

FUTURE CONSIDERATIONS

The power sales agreements between Western and the SLCA/IP
customers are neither static nor rigid.
At some point in
the future, these agreements may be further amended or
replaced in a manner that substantially changes the
customers’ role in selecting replacement resources. If and
when customers are not making seasonal and long-term
selections
of
replacement
resources
and
directly
responsible for replacement power costs, the emphasis and
role for Western with respect to replacement power could
16
Western must retain the capability to potentially
change.
fulfill a different role in the future acquisition of
replacement power.

4.3
4.3.1

RESOURCE EVALUATION
INTRODUCTION

Various criteria, methodologies and techniques for resource
evaluation currently in use in the electric utility
industry were reviewed as a part of the research for this
report. The review covered technical papers and reports on
resource evaluation, including several papers published by
Lawrence Berkeley Laboratories, and additional reports and
papers
published
by
the
National
Renewable
Energy
Laboratory, Western, and Argonne National Laboratory.
Information on resource evaluation was also obtained from
IRPs developed by electric utilities within WSCC.
The
resource planning tools, techniques and methodologies used
in the GCD-EIS and Western’s EPM-EIS were also reviewed in
detail.
Appendix
B
contains
additional
background
information on the documents reviewed.
This review indicated that there is no single “ correct”
way to evaluate resources or “ best” evaluation criteria
or methodology to use for all circumstances.
There is a
range of commonly used and generally accepted practices,
and
the
resource
evaluation
concepts
in
Western’s
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Principles
practices.

of

IRP

are

consistent

Section 4

with

this

range

of

Two major areas of divergence within accepted practices
are: (i) the manner in which non-cost factors are
considered and (ii) the valuation of environmental effects,
commonly referred to as “ externalities.”
Non-cost factors may be treated in one of three ways: they
may be simply described for consideration and whatever
weight the decision-maker may choose; they may be evaluated
and either ranked or categorized (e.g., low impact, high
impact, etc.); or they may be evaluated, an ordinal rank or
score given, and the resulting “ points”
summed after
17
first normalizing and weighting the individual factors.
No single methodology is predominant in the utility
industry.
The second issue, valuation of environmental effects, is
interrelated with the first, since it is a specific type of
non-cost factor.
There are numerous variations of
evaluations including externalities, which fall into two
general types: cost of control technology, and “ damage”
function.
Control cost involves estimating the cost of
adding equipment or re-designing processes to reduce the
particular environment effect (e.g., tons of sulfur dioxide
emitted).
The second type seeks to estimate the costs
incurred by the public as the result of “ damage” in the
form of reduced production and lost economic utility. The
valuation
entails
substantial
subjectivity
and
the
resulting estimates of environmental effects varies so
widely that no range of values has found widespread use or
18
acceptance.
Consistent with Western’s Principles of IRP, the specific
resource
acquisition
evaluation
methodologies
and
techniques chosen for Western’s Replacement Resources
Process are described below.

4.3.2

EVALUATION CRITERIA

In
evaluating
replacement
resource
options,
Western
anticipates consideration of the characteristics listed
below.
The degree to which these characteristics will be

August 1997

Western Area Power Administration 4-23

Section 4

Resource Acquisition Process

explicitly evaluated will be substantially less for shortterm acquisitions, and greater for long-term acquisitions.
Quantitative
•

Resource reliability (forced outage and scheduled
maintenance)

•

Influence of resource location on the ability to
deliver
power
(interaction
with
transmissionrelated evaluation criteria)

•

Transmission availability

•

Net cost at various capacity factors (considering
on-peak capacity factor, and evaluated as levelized
per-unit cost)

•

Net cost at expected level of operation
integration into the SLCA/IP system

after

Qualitative
•

Environmental effects

•

Environmental risk - cost and availability impacts
from present and potential future environmental
regulations, permitting and site environmental risk
for new facilities

•

Technology risk - stage of development, performance
and reliability

•

New project development risk - completion delay,
securing of project financing, financial viability,
non-performance risk

•

Transmission
effects
losses,
constraints (i.e., counter-flow)

relieving

Qualitative or Quantitative
•

Relative fuel price/power price risk

•

Power need risk

•

Hydrologic risk

4.3.3

EVALUATION METHODOLOGY

Western anticipates using the five steps listed below to
evaluate and rank proposals for mid-term and long-term
resource acquisitions (one year or more).
A procedure
similar to steps one and two will likely be used by Western
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to rank
power.
1.

b)

c)
d)

short-term

seasonal

replacement

Credit any power available during off-peak hours
(at the positive difference between the estimated
incremental spot market price for off-peak energy
and the proposed incremental energy cost to
Western)
Add the estimated costs that will be incurred by
Western for wheeling on other utility systems and
transmission facility upgrades or additions
Adjust for transmission losses to the SLCA/IP
transmission system
Credit power available either before or after the
intended acquisition period.

Rank the proposals based on the levelized per-unit
cost.
a)
b)

3.

for

Calculate the levelized, per-unit cost as a function
of capacity factor during on-peak hours for each
proposal.
a)

2.

proposals

Section 4

Select proposals based on lowest weighted average
cost across the on-peak period
Determine the number selected based on the
relative difference in levelized, per-unit cost
(using a bandwidth of cost)

Based on the rankings determined in Step 2, select the
higher ranked proposals and prepare an integrated
analysis simulating Western’s use of the resources
within the SLCA/IP integrated system and WSCC bulk
power market for the intended acquisition period.
a)

b)

Compute a range of total SLCA/IP customer costs
using a range of estimated SLCA/IP generation at
low, average, and high hydroelectric generation
levels, based on probability of exceedance (for
example, at 15 percent, 50 percent, and 85
percent)
Where applicable, identify the cost to Western
associated
with
transmission
constraints,
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c)

d)

4.

including upgrade cost (rerun the analysis with
the constraint if economically feasible)
Calculate
the
cost
impact
to
all
SLCA/IP
customers (both those requesting WRP and those
who do not)
Re-calculate a levelized, per-unit cost including
the adjustments in steps 1b and 1d with (“ total
costs” ) and without the savings calculated in
step 3c (“ SLCA/IP costs” )

Re-rank the proposals based on levelized, per-unit
cost to SLCA/IP customers (as in Steps 1 and 2 ) using
the results from Step 3.
a)

5.

Resource Acquisition Process

Describe the non-cost factors associated with
each proposal, including environmental effects,
development risks (e.g., permitting, construction
delays, financing, etc.), and operational risks
(e.g., relative fuel prices, fuel and equipment
availability, and need)

Combine the proposal amounts to produce a cost curve
relating the amount of power available at the lowest
cost (using levelized per-unit cost)
a)

These cost curves will illustrate the cost of the
replacement power based on the total purchase
amount
required
to
satisfy
customer
authorizations

When
proceeding
through
the
five
steps
above,
two
levelized, per-unit cost estimates are calculated; one
based primarily on the independent (or “ stand-alone” )
costs of the proposal (steps 1 and 2), and the other based
on the interaction (or integration) of the proposed
resource with the WSCC power grid (steps 3 and 4). Western
will need to judge the need to use both of these
methodologies, and if both are used, the accuracy of the
two methods relative to each other. In general, short-term
(seasonal) acquisitions may require only the stand-alone
evaluation, while the full five step evaluation would
likely
be
used
for
long-term
replacement
resource
evaluations.

4-26 Western Area Power Administration

August 1997

Resource Acquisition Process

Section 4

Ideally, the integrated analysis will yield the most
accurate and reliable results, which will be increasingly
important for the evaluation of longer-term purchases.
When judged to be necessary, Western will perform an
integrated
analysis
which
“ backcasts”
last
year’s
operations, to confirm the accuracy of the integrated
analysis model and give increased credibility to analysis
results.
In some cases, proposals may differ significantly in
qualitative
(non-cost-related)
characteristics.
Such
differences will in some cases be equalized by converting
them to qualifications for proposals (e.g., performance
bond or acceptable financial guarantee to cover liquidated
damages), or the differences will be described and used to
distinguish among competing proposals that have a similar
levelized, per-unit cost.
Proposals with SLCA/IP costs
estimated within some tolerance (e.g., 5 percent) of the
lowest cost proposal will be determined to be equivalent
for analytical purposes.
For acquisitions of more than five years (long-term), steps
1 and 3 above may be modified to include the effects of
uncertainty in fuel price and load projections. This could
be accomplished using a methodology similar to the
methodology which can be used to address uncertainty in
SLCA/IP generation (i.e., by using a range of high, medium
and low fuel price and load projections).
A flow chart of the resource evaluation methodology above
is included in Figure 4-1 on the following page:
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FIGURE 4-3
EVALUATION OF PROPOSALS

Calculate levelized
cost vs.
capacity factor
Shortterm
(Seasona
l)

Rank proposals

Standalone
Evaluation

Select higher
ranked proposals

Prepare integrated
analysis within SLCA/IP
system and bulk
power market

Calculate adjusted
levelized cost
Mid-term &
Long-term
Evaluation

Integrated
Evaluation

Re-rank
proposals

Combine amounts
and produce
supply curves
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RESOURCE EVALUATION ASSUMPTIONS

In the context of Western’s evaluation, resource screening
will serve two purposes.
First, it will provide a
straightforward calculation of the financial cost of each
proposal to Western, through use of a levelized cost
analysis. Second, in the case of longer-term acquisitions,
it will limit the number of proposals evaluated in detail
through an integrated analysis to a manageable number.
Some of the key assumptions in the screening calculation
will be:
•

the estimated value of surplus power during offpeak hours;

•

the estimated value of power before and after the
intended acquisition period;

•

the discount rate used in levelizing costs; and

•

transmission-related cost adjustments (for wheeling
power to the SLCA/IP system).

The first two of these can be estimated from Western’s
recent non-firm energy transactions, published market
surveys and indices.
The annual pattern of prices and
resulting annual costs will likely vary significantly among
proposals received by Western, so the discount rate used to
levelize the costs calculated for each proposal will be an
important analytic parameter.
Western will follow the
generally accepted utility industry practice of using a
utility’s cost of funds as its discount rate in evaluating
19
Cost of funds will also be adjusted for
resource options.
the underlying inflation rate assumed in the projection, to
produce a real cost rate estimate.
Development of a
nominal, as well as real, discount rate will allow
comparisons between all potential suppliers regardless of
the approach used in their proposal.
Table 4-1 illustrates a composite cost of capital estimate
to be used as the discount rate. In this illustration, the
resulting cost of capital/discount rate is 7.02 percent.
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TABLE 4-1
ESTIMATE OF COMPOSITE COST OF CAPITAL

Composite Cost of Capital:

Percent of
SLCA/IP

Cost of

Weighted
Cost of

Contractors

Funds

Funds

Long-Term Debt:
Taxable -Equivalent AA-rated
Equivalent A-rated
Tax-exempt -Equivalent AA-rated
Equivalent A-rated

5.0%
10.0%

0.0750
0.0790

0.0038
0.0079

25.0%
50.0%

0.0590
0.0610

0.0148
0.0305

3.0%
7.0%
0.0%
100.0%

0.1150
0.1400

0.0035
0.0098

Equity:
Equivalent to common stock
Consumer borrowing rate

Other:
Total

4.3.4.1

TREATMENT

OF

0.0702

CAPACITY

Due in part to the interim operating agreement, Western
previously relied largely on non-firm energy purchases
(rather than capacity with energy purchases) to meet
20
However,
SLCA/IP on-peak load during interim operations.
with the newly implemented GCD operating criteria, Western
may need to rely more heavily on firm purchases that
provide a guarantee of on-peak deliveries.
The maximum
rate of delivery during on-peak hours will be an important
part of the offers to supply replacement power, as will the
“ capacity”
cost for each kilowatt of maximum on-peak
capacity delivered.
The specific characteristics of the
purchase offers may also vary with respect to reliability
and the provision of reserves.
During resource screening, differences between proposals
regarding reliability can be treated either by describing
the differences, or by equalizing costs with additional
assumptions.
In
the
absence
of
similar
operating
procedures, the latter approach would be necessary to
ensure that adequate reliability could be obtained from all
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proposals. Cost differences caused by the availability of
on-peak power could be equalized by applying an estimated
curtailment, or interruption, rate for the purchase during
periods when purchases from the on-peak energy spot market
would be required.
Since the on-peak energy price should
be greater than the incremental energy price contained in
the proposal, less reliable purchases will be penalized
accordingly.
As long as Western retains the ability to
operate
GCD
up
to
maximum
output
during
emergency
conditions, adjustments may not be required for additional
backup capacity or reserves for less reliable purchases.

4.3.5

COST OF REPLACEMENT POWER

The evaluation process described above looks at the net
costs of Western’s replacement resource alternatives on
both a stand-alone basis (steps 1 and 2) and an integrated
basis (step 3, 4, and 5).
Integrated analysis means
integration
of
the
replacement
resource
into
the
interconnected power system in which the SLCA/IP and their
customers operate.
The stand-alone analysis uses the costs in the supplier’s
proposal to determine the net costs. However, even in the
stand-alone analysis, adjustments need to be made for
transmission costs incurred by Western in delivering the
power to the SLCA/IP system, and also for the value of
power received off-peak, or before or after the intended
acquisition period. However, for the stand-alone analysis,
these adjustments will be based on estimates rather than a
detailed analysis of Western’s operation of the proposed
resource.
In contrast, the integrated analysis will be performed on
an integrated basis, providing a direct estimate of the
financial effects on Western’s SLCA/IP customers. Further,
by including the interaction of the major regional utility
systems within the SLCA/IP marketing area, Western will be
able
to
accurately
simulate
the
operation
of
the
replacement resource as it would actually be used.
The
simulation will accurately project the replacement resource
utilization level (capacity factor) based on the principles
of economic dispatch.
This methodology is representative
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of the true operation of the interconnected power system,
and may result in spot-market energy purchases displacing
replacement
resource
energy
at
certain
times,
and
replacement resource energy being sold on the spot-market
at other times, which can significantly affect the true
cost of the replacement resource.

4.3.5.1

COST PASS-THROUGH

Western will recover the cost of each replacement resource
by passing it through to SLCA/IP customers.
Based on the
Contract Amendment, costs associated with each separate
long-term WRP purchase will be accounted for in a specific
cost pool, and will be recovered only from the SLCA/IP
customers purchasing this power in proportion to their
commitment level.
The total pool costs would be reduced
for any revenues derived from Western’s sales of surplus
replacement power to those not in the pool.
Sales of surplus replacement power will be made at market
conditions, and revenues will accrue whenever the price
received by Western is greater than the incremental price
21
At
to Western of replacement power from the supplier.
times, Western may also use surplus generation from
replacement resources to avoid or reduce their spot-market
purchases
when
SLCA/IP
is
energy
deficit
(when
hydroelectric energy for a month or season is less than
average firm load), and credit the avoided purchase cost to
the appropriate cost pool.
Dividing the net costs in a particular cost pool by the
amount of replacement power scheduled by customers in that
pool will produce a per-unit cost that represents the
average rate for the replacement power.
This WRP passthrough rate for a specific cost pool could be higher or
lower than the base SLCA/IP firm-power rate, and will have
no relation to it.
The estimated WRP pass-through rate does not represent the
total actual cost to SLCA/IP customers, however, because it
does not account for the actual scheduling of the
replacement
power
alternative.
For
example,
two
replacement resource alternatives may have the same
estimated pass-through rate at a certain on-peak capacity
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factor, but one of the two may have a higher fixed charge
and lower incremental energy rate than the other, which
would likely cause it to be scheduled differently,
22
The cost effect of
resulting in different actual costs.
the interaction of the replacement power alternative with
SLCA/IP customers’ resources and spot market energy options
may be substantial, but will not be part of Western’s passthrough rate.

4.3.5.2

SLCA/IP BASE FIRM-POWER RATE EFFECTS

As explained above, because the costs for replacement power
resources will be passed through to the SLCA/IP customers
in proportion to their share of replacement power, there
will be no direct effect on the base SLCA/IP wholesale
firm-power rate. However, Western’s firm-power rate could
be indirectly affected by replacement power transactions.
The rate would decrease if surplus energy from a
replacement resource can be used economically to firm
SLCA/IP resources, thereby reducing spot-market purchases.
Conversely, WRP could cause the firm-power rate to increase
in certain circumstances because of transmission-related
effects.
WRP could
including:

affect

transmission

costs

in

several

ways,

•

cost-effective additions or upgrades to the SLCA/IP
transmission system to accommodate replacement
power acquisitions;

•

foregone revenues from third-party transmission
service due to use of available transmission
capacity on the SLCA/IP system for WRP; and

•

increased transmission system losses.

These potential adverse effects are case-specific and
cannot be estimated in advance of evaluating specific
proposals for WRP.
However, these effects will be
quantified
during
Western’s
evaluations
of
specific
resources using the transmission analysis methods discussed
below.
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TRANSMISSION ANALYSIS

In evaluating longer-term replacement resources, Western
will use transmission power flow analysis in cases where
replacement resources are identified to significantly
affect key transmission paths.
Transmission analysis can
be used:
•

to determine the effect of
Western’s transmission system;

•

to identify transmission system modifications that
would
be
cost-effective
with
respect
to
a
particular resource, and if modifications are
selected;

•

to examine the
alternatives.

operation

of

WRP

resources

replacement

on

power

In addition, potential wheeling arrangements with other
entities could be examined instead of modifications to
Western’s transmission system if this is a more costeffective method of transmitting WRP.
Transmission analysis results may also be used to develop
evaluation criteria for screening and ranking potential
replacement resources.
For example, adjustments to lifecycle costs or net present value can be made to include the
positive or negative impacts of the replacement resource on
the transmission system capability, system dispatch, and
non-firm energy marketing capability. In addition, certain
transmission-related information (e.g., losses and line
capacity) can be used directly in modeling resource
options.

4.3.6.1

TRANSMISSION EVALUATION METHODS

The transmission planning reliability criteria Western will
use in its transmission evaluation of replacement resource
alternatives is outlined in Western’s recent FERC 715
23
A general outline of the process Western may use
filing.
for
transmission
evaluation
of
replacement
power
alternatives includes the following:
Step 1:
Model and evaluate Western’s existing system
under peak load conditions and selected other load
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levels that are known to potentially limit optimal
generation dispatch or non-firm energy transactions
Step 2:
Investigate modifications and estimate the cost
to increase transfer capability associated with each
limit
and
the
economic
impact
of
non-optimal
generation dispatch
Step 3:
Develop specific evaluation criteria related to
the transmission system to use in the resource
screening
process,
and
identify
transmission
characteristics to use in modeling resource options
Step 4:
Reevaluate the transmission system with selected
resources (as necessary)
The first step involves a detailed evaluation of Western’s
existing transmission system using system operating data
and load flow analysis, similar to analyses Western has
conducted in the past.
From this analysis, the existing
line
and
transformer
loadings
for
various
resource
scenarios
are
determined,
identifying
capability
and
constraints on the transmission system.
The analysis also
determines areas that would benefit by the addition of
local generation to relieve constraints.
Based on the results of the first step, a cost estimate for
increasing the transfer capability of the transmission
system is prepared in the second step.
In addition, the
economic impact of less-than-optimal generation dispatch
due
to
limitations
on
the
transmission
system
is
identified.
This will identify opportunities for costeffective additions or upgrades to the transmission system,
irrespective
of
the
effects
of
Western’s
acquiring
replacement power.
In the third step,
existing system can
to use in screening
result, replacement
eliminated due to
selected because of
system.

the results from the evaluation of the
be used to develop evaluation criteria
or ranking replacement resources. As a
resources that may otherwise have been
economics or other reasons, may be
the positive impact on the transmission

The production cost modeling used to evaluate the resource
alternatives
included
some
consideration
of
the
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transmission
system
capability
between
load
centers,
losses, and the ability to market non-firm transactions.
To expand upon the base set of transmission constraints
identified
in
the
initial
resource
modeling,
the
transmission system can be re-evaluated with each selected
replacement
power
alternative
(or
combination
of
alternatives) in the fourth step.
This re-evaluation
process will provide both a methodology to review the
transmission
system
capability
with
the
selected
replacement resources and an opportunity to refine the cost
estimates of the transmission enhancements identified.

4.3.6.2

SCREENING CRITERIA

Although transmission-related resource evaluation criteria
will need to be tailored to the specific situation and the
results of the transmission analysis and investigations,
the following list provides examples of the type of
screening criteria which may be developed:
•

Resource “ transmitability”

•

Resource location relative to existing transmission
constraints

•

Resource potential to improve transmission system
transfer capability

•

Resource ability to respond to fluctuations in load
(flexibility)

•

Resource potential to improve transmission system
stability

•

Estimated cost for transmission system enhancements
required for replacement resource

•

Estimated economic impact on non-firm transactions
from replacement resource

•

Estimated wheeling cost and 3rd party requirements
to transmit power from replacement resource

The detailed evaluation of Western’s transmission system
will require the use of sophisticated analytical tools as
described below.
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POWER FLOW ANALYSIS

In power flow analysis, transmission system capability is
evaluated with a power flow model representing one snapshot
in time, usually at either seasonal peak (heavy) or offpeak (light) load levels. Since Western is located in the
WSCC region, appropriate power flow case(s) can be selected
from the WSCC data-bank, from which Western can develop its
own case, or a previously developed case can be used. The
WSCC data-bank consists of various cases with load levels
ranging from off-peak load to peak load.
These cases are
developed for selected years and seasons with input from
electric systems in the region with generation dispatch and
system configuration adjusted to match the season and load
condition. By modifying control area loads and generation
dispatch, additional cases can be created to study the
feasibility of altering generation or transfer levels
between control areas.
The heavy-load summer cases will likely be among those
chosen, since the region is generally summer peaking.
A
heavy-load winter case may also be selected in order to
address selected regional issues. Once the WSCC cases are
selected, Western may also need to incorporate additional
regional detail not included in the WSCC case model.
Western can perform the load flow analysis using any power
flow analysis program capable of handling over 5,000 buses.
The three most commonly used programs are WSCC, Power
Technologies’ PSS/E or General Electric’s EPC program, any
of which capable of interchanging data compatible with the
other programs.
To examine the region near GCD, Western may select cases
illustrating issues created by acquiring replacement power
resources. These issues include:
•

reduced availability of GCD generation;

•

impacts on existing contractual wheeling and/or
displacement obligations such as the SRP Exchange
Agreement;

•

the desirability of selling surplus replacement
power in the highest priced regional markets; and
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the ability to deliver replacement power to SLCA/IP
customers under both low and high water conditions.

Western would begin the power flow analysis by using
selected case(s) to evaluate the existing system under
various
single
and
selected
multiple
contingency
24
The baseline power flow analysis will be used
conditions.
as the reference case to evaluate other alternatives. From
this case, Western can benchmark line and transformer
loadings, bus voltage levels, losses, area interchange
flows, etc.
Western can also estimate the cost of
potential transmission additions and enhancements, using
Western’s
standard
engineering
practices
for
cost
estimating, that would be required to locate new generation
in areas with limited transmission capability.

4.4

ANALYTICAL TOOLS

Several analytic tools will be required for evaluating
replacement
power
alternatives,
including
(i)
a
hydroelectric
simulation
model
for
projecting
power
availability from the SLCA/IP hydroelectric facilities,
(ii) a spreadsheet for screening resource alternatives,
(iii) a production cost simulation model for integrated
analysis, and (iv) spreadsheet and database models for preand post-processing of data.
In selecting analytical
tools, Western balanced several key goals:
•

Accuracy and technical viability

•

Implementation and future upgrade costs

•

Availability of technical support for the model

•

Understanding and acceptance by SLCA/IP customers

•

Flexibility (including limited need for reliance on
confidential data)

•

Complexity and ease of use

Details of the analytic modeling tools selected for use in
25
replacement resource evaluations are reviewed below.

4.4.1

SLCA/IP HYDROELECTRIC GENERATION MODELING

Western has relied on Reclamation, through its use of the
Colorado River Simulation System (“ CRSS” ) model, for
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simulating and projecting monthly SLCA/IP hydroelectric
generation. This model projects monthly water releases at
SLCA/IP (and other Colorado River system) plants, reservoir
elevations,
hydroelectric
energy,
and
hydroelectric
capacity,
as
well
as
other
system
information.
Alternatives to CRSS are currently limited. Reclamation is
supporting the development of PRYSM, which may offer an
alternative when completed and tested.
While Western will continue to monitor the availability of
hydroelectric modeling options, use of the CRSS model is
satisfactory.
The results have been widely used and
generally accepted for a number of years. Reclamation has
in the past provided technical support and limited
enhancements of the model to reflect changes in Colorado
River operating restrictions.
The use of the water scheduling model, WATERWAY,™ was also
26
considered, but its use was not considered appropriate.
This model would have to be used in conjunction with,
rather than a replacement of, CRSS.

4.4.2

SPOT-MARKET TRANSACTIONS

With or without the long-term acquisition of replacement
power, the SLCA/IP will have to purchase and sell power in
the spot energy market.
Estimating the price and the
location of these spot energy transactions is a significant
part of the effort of evaluating purchased power costs for
the
SLCA/IP.
In
evaluating
replacement
resource
acquisitions, the need to estimate the economic effects of
this interaction with the spot market is equally important.
Several strategies could be used to evaluate these
interactions.
The simplest is to use historical prices
paid and received for spot energy transactions during onpeak and off-peak periods to estimate with a spreadsheet
the number of hours that a replacement power alternative
will be scheduled.
Based on this estimate, the net
purchased power cost of the alternative could also be
derived.
While this methodology is straightforward, it
fails to capture several important factors affecting actual
power costs, including:
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•

hour-to-hour price variations;

•

changes in spot energy prices with the level of
transactions;

•

the effect of transmission constraints; and

•

the influence
conditions.

of

changing

load

and

resource

Perhaps
most
important,
such
a
methodology
becomes
increasingly inaccurate in predicting future spot-market
conditions beyond the following season or year, as loads
and resource costs change.

4.4.3

MODELING APPROACH

Several modeling approaches were considered for evaluating
replacement
power
alternatives.
These
ranged
from
production cost models, to capacity expansion models based
on linear or dynamic programming. Use of a spreadsheet to
calculate
levelized-costs
was
also
considered
as
a
simplified modeling approach.
Each of the modeling
approaches offers relative advantages and disadvantages
with respect to time and personnel requirements, likely
accuracy, flexibility, satisfying management concerns and
the ability to comply with the requirements of Western’s
27
Principles of IRP.

4.4.3.1

CAPACITY EXPANSION MODELS

Capacity expansion models considered were:
•

EGEAS, developed and marketed by Stone & Webster;

•

PROVIEW,
developed
and
Management Associates/EDS;

•

UPLAN, developed and marketed by Lotus Consulting
Group;

•

MAPS, developed and marketed by General Electric
(“ GE” ); and

•

PACE, developed by Argonne National Laboratories.

marketed
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PRODUCTION COST SIMULATION

To
capture
the
complex
interaction
of
spot
energy
transactions and prices over a longer period, a production
cost simulation model can be used. Models of this type use
hourly load information, available resources, and the
operating costs of resources at various loading levels. As
the name implies, this type of model estimates production
costs by simulating the actual economic dispatch of
resources performed by utilities.
A production cost model can evaluate the operation of a
single electric system as a single area, a single electric
system divided into multiple areas, or a group of electric
systems divided into multiple areas.
When simulating the
operation of a single area interconnected electric system,
a
production
cost
model
typically
represents
the
transactions available through the interconnections with
other electric systems as potential purchase and sales for
spot energy transactions and as emergency generation for
reliability effects. The problem with representation of a
single area is that it is not significantly more accurate
28
than the use of a simple spreadsheet model.
The multi-area representation of a single system accounts
for
internal
transmission
constraints
and
locationdependent pricing.
It cannot, however, represent the
effect of external transmission constraints or the dynamic
effects of load and resources on spot energy transactions.
To consider these last effects, a production cost model
must represent multiple electric systems divided among
multiple
load/resource
areas
(also
referred
to
as
“ transmission” areas).
A production cost model may also be integrated with other
computer software to provide a generation planning or
integrated resource planning model that develops a leastcost plan for future resource development.
Capacity
expansion models develop and test alternative plans on an
iterative
basis
to
satisfy
user-defined
constraints
regarding system reliability and the type and availability
of resource alternatives.
The production cost module is
29
then used to estimate the operational costs of each plan.
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PREFERRED APPROACH

The preferred modeling approach identified in this report
is use of a spreadsheet model for resource screening and a
production cost model for integrated analysis.
This
approach was chosen for several reasons, as reviewed below.
Replacement power decisions will be performed sequentially
to satisfy specific, current requests. Western will not be
performing a long-term capacity expansion planning function
as a part of the Replacement Resources Process, either for
the SLCA/IP or for its customers. Accordingly, there is no
need to balance current resource decisions with the effects
of potential future resource acquisitions for the SLCA/IP
30
through use of a capacity expansion model.
The economic dispatch modules of capacity expansion models
are inferior in representing resource operation (especially
the
more
complex
characteristics
of
hydroelectric
resources, such as limits on up-ramp and down-ramp rates,
which are critical to GCD operation), impacts due to
resource location, and transmission constraints. Since the
GCP Act emphasizes evaluation of transmission requirements
associated with replacement power, the ability to integrate
the modeling of replacement power alternatives within the
SLCA/IP transmission system was considered an important
feature for selecting a model.
Using a capacity expansion model would entail either
receiving detailed resource planning and capacity expansion
information from each major SLCA/IP customer individually,
or applying generic capacity expansion assumptions.
The
first option would be time consuming and might raise
confidentiality concerns, while the second option would
raise concerns regarding the likely inconsistency of the
resulting resource plans with those developed by individual
SLCA/IP customers.
Based on the foregoing considerations, it was judged that a
capacity expansion model would be more costly to maintain,
would
not
address
certain
issues
associated
with
replacement power acquisition, and would not improve the
resulting selection of the least-cost replacement power
alternatives.

4-42 Western Area Power Administration

August 1997

Resource Acquisition Process

Section 4

At the other extreme, use of a spreadsheet “ screening”
model by itself was judged to be too simplistic. Resource
interaction,
transmission
constraints,
and
economic
dispatch cannot be accurately simulated with a spreadsheet
model. In addition, as discussed above, Western’s ranking
of the replacement power alternatives must accurately
account for spot energy transactions and transmission
constraints that will affect the net price paid for
replacement power, which cannot be accomplished accurately
with a spreadsheet model.
Given the potential financial
magnitude of the purchase (as much as $20 million
annually), use of a simplified and less accurate approach
was not judged to be appropriate.

4.4.3.4

PRODUCTION COST OPTIONS

The MAPS (Multiple Area Production Simulation) model was
reviewed and considered for use in the production cost
modeling,.
The review indicated, however, that the
capabilities of the model with respect to hydroelectric
generation are limited, and probably inappropriate for
evaluating the SLCA/IP system.
The model developer,
General Electric, is reportedly looking into improving
MAPS’
hydroelectric
generation
modeling
capability.
General Electric is also in the process of updating the
MAPS data set of the WSCC system to 1995. Currently, the
WSCC has several task forces looking into the modeling
capabilities of MAPS.
Their findings will provide
additional information.
The Transmission Oriented Production Simulation (TOPS)
model
is
a
production
cost
modeling
program
under
development by Power Technologies, Inc. (PTI).
TOPS will
be a production cost modeling program that also includes
transmission
system
modeling
capabilities,
making
it
similar in concept to the GE MAPS program.
Western and
several other utilities are funding development of TOPS,
and will have licenses to use the program when it is
completed.
Since the model is under development, and
Western has a confidentiality agreement with PTI during the
development phase, details of the program’s features and
capabilities are not yet available.
Western is currently
evaluating a beta version of TOPS.
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MULTISYM™

The production cost model, MULTISYM, was selected for
performing the integrated analysis of replacement power
alternatives because it offered several advantages, as
follows:
•

Western’s CRSP Customer Service Center in Salt Lake
City has already licensed the software and received
training on its use. This greatly reduces the time
and cost in implementing the model compared with a
new software package.

•

The model provides the key features important for
the production cost modeling to be undertaken. It
can be used to model a single system as a single
area, a single system with multiple areas, and
multiple systems with multiple areas.
The first
two configurations can be modeled with the PROSYM
model version.
The third configuration requires
the MULTISYM version.

•

The program is developed, marketed commercially,
and supported by a third-party, The Simulation
Group/Henwood
Energy.
This
reduces
time
requirements and increases the likely understanding
and acceptance of the model by SLCA/IP customers.

An additional description
provided in Appendix B

4.4.4

of

PROSYM/MULTISYM

model

is

MODELING TOPOLOGY

A production cost model allows grouping of load and
resources into separate areas, referred to in MULTISYM as
“ transmission” areas.
Transmission areas may have load,
resources, or both, and may be linked to one another with
transmission links.
While MULTISYM has the capability to
model numerous transmission areas and links, it is not
feasible even in MULTISYM to represent every electric
system in the WSCC individually. Accordingly, the largest
SLCA/IP customers can be represented, along with noncustomers having major effect on spot energy transactions.
Small SLCA/IP customers will be aggregated with larger

4-44 Western Area Power Administration

August 1997

Resource Acquisition Process

Section 4

customers or with one another by sub-region to preserve the
load profile information of these utilities.
Those electric systems farthest from the SLCA/IP and its
customers in terms of geography and spot-market effects
will not be included directly.
Instead, the limited
effects of these other systems can be represented by
potential purchases and sales, the characteristics of which
are estimated from historical data.
More detailed
information on the modeling topology developed for the
proof-of-concept evaluations is included in Section 5.

4.5

REQUEST FOR REPLACEMENT POWER

Current practices of some regional utilities in developing
formal requests for proposals (RFPs) for power supply
resources were reviewed as a part of the research for this
31
Requests for replacement power issued by Western
report.
for mid-term and long-term replacement resource acquisition
will present three areas of information:
•

relevant background;

•

the process, including estimates and assumptions
which will be used to evaluate and rank proposals;
and

•

the information
proposals.

4.5.1

and

document

requirements

for

BACKGROUND

For
longer-term
purchases,
Western’s
request
for
replacement power will summarize the GCP Act and the
replacement power process.
It will contain basic system
descriptions, including a physical description of the
hydrology and generation limitations of SLCA/IP plants and
available transmission system capacity. Also included will
be SLCA/IP’s hourly firm load for the most recent year, and
historical information on monthly, on-peak and off-peak
SLCA/IP
generation,
purchases,
and
sales.
This
information, coupled with the description of the evaluation
process, will allow entities to define and refine the type
of purchase (e.g., the level of a minimum take requirement)
being proposed without individually contacting Western.
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To the extent that a significant change is expected in the
physical description of the SLCA/IP system (such as a
change in an operational limitation at GCD), the expected
effect of the change on the background information would be
provided.
Finally, the request will briefly describe the
evaluation process, including the data and analytical steps
to be used in the evaluation and subsequent ranking, the
factors to be considered in the cost evaluation, and how
non-cost factors may be used in breaking ties between
proposals ranked equal based on costs.

4.5.2

QUALIFICATION OF SUPPLIERS

For short-term (seasonal) purchases, qualifications of
suppliers can be less restrictive and given somewhat less
weight in the overall evaluation process. The majority of
power supply offers will likely be received from large
electric utility systems and power marketers, for which
meeting standard qualifications will not generally be an
issue.
For
mid-term
and
long-term
purchases,
standard
qualifications
(which
can
become
exclusionary)
and
information relevant to the general qualifications of the
entity making the proposal will be developed. The majority
of proposals will probably be received from large electric
utility systems and power marketers, for which meeting
standard qualifications will not generally be an issue.
However, even with the length of the initial purchase term
limited to five or six years, Western could also receive
proposals
from
entities
planning
development
of
“ merchant”
generating
plants
and
other
speculative
arrangements.
Accordingly, Western will develop its
qualifications to anticipate proposals from a wide range of
respondents.

4.5.3

DATA REQUIREMENTS

The data to be supplied with a proposal will vary with the
length of the proposed acquisition period; the longer the
acquisition, the greater the data. Table 4-2 and Table 4-3
below summarize general data requirements for suppliers
responding to requests for supply of mid-term and long-term
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WRP, respectively.
Western will judge the appropriate
level of detail needed for individual requests, and the
requirements will be refined further to correspond with
specific requests.

TABLE 4-2

Suggested Contents for Mid-Term Requests for Power
Description of
Proposer

Name, address, legal description of entity

Description of
Proposed Sale

Capacity, scheduling
restriction/requirements, term, points(s) of
delivery conditions on term extension or
cancellation

Type of Sale

Energy only, capacity with reserves, unit
contingent

Pricing Terms

Basic rates and charges, escalation factors,
adjustment factors, penalties for failure to
deliver, rates/escalation for term extension

Source(s) of Power

Units or systems serving as primary supply

Transmission
Agreements

Third-party service, team, curtailment
provisions.
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TABLE 4-3

Suggested Contents for Long-Term Requests for Power
Description of
Proposer

Name, address, legal description of entity

Description of
Proposed Sale

Capacity, scheduling restriction/requirements,
term, points(s) of delivery conditions on term
extension or cancellation

Type of Sale

Energy, capacity with reserves, unit contingent

Pricing Terms

Basic rates and charges, escalation factors,
adjustment factors, penalties for failure to
deliver, rates/escalation for term extension

Source(s) of Power

Units or systems serving as primary supply

Transmission
Agreements

Third-party service, team, curtailment
provisions, upgrade/additions required

Financial Security

Type of arrangement, credit references,
financial statement

If power from
specific unit(s):
Description of Units

Capacity; type; design or major systems; year
constructed; outage history; projected
scheduled maintenance, additions

Ownership

Owner and lessee (if any) of capacity
entitlement supporting the sale; other unit
owners and amount owned

Site Description

Current ownership and easements and planned
changes

Regulatory

Current permits and licenses, plans for
new/extension of permits/licenses, required
regulatory approvals for sale

Environmental

Water supply and discharge rates, air emissions
rates, description of pollution control systems
and monitors, environmental restrictions on
operations (if any)

Management

Operator, membership and voting of operating
committee

If power from unit(s)
not yet in operation:
Status of financing

Current creditors/mortgage holders, planned refinancings debt/equity ratio

Status of design and
construction

Unit architect/engineer; prime contractor; type
of development; all milestones reached and
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planned for permits, design, construction, and
commissioning; contractor/developer warranties
on unit performance or commissioning date (if
any)

4.6

TREATMENT OF RISK

Western will commit to purchase replacement power only in
the amounts and under the terms that have been authorized
in advance by SLCA/IP customers.
Financial risks will be
assumed by those customers purchasing replacement power, as
Western cannot guarantee the availability of replacement
power or its price. Western also cannot guarantee delivery
of WRP at times when the sum of AHP and WRP exceeds the
customer’s CROD (unless transmission service is available
and arranged for separately).
Although the customers
purchasing WRP will assume the financial risks of the WRP,
Western is in the best position to describe the relative
risks associated with each WRP proposal as it prepares its
evaluation and ranking of WRP alternatives.

4.6.1

CONSULTATION WITH CUSTOMERS

Western will consult with customers in advance of issuing a
request for replacement power to discuss the treatment of
risk for a particular mid-term or long-term replacement
resource solicitation. This consultation will occur prior
to issuing the request so that potential suppliers will be
aware of how risks will be treated before preparing a
proposal.
The alternative, negotiating changes to terms
after
proposals
have
already
been
submitted,
is
unacceptable. Principal areas of risks are reviewed below.

4.6.2

HYDROLOGY RISK

The amount of WRP needed to fill the resource deficiency
between a customer’s CROD and AHP will vary with water
conditions, especially the monthly quantities released at
GCD. If a customer purchases long-term WRP based on AHP at
average water conditions, the customer will have monthly
surplus power above its CROD about half of the time on
average. Western may or may not have transmission capacity
to deliver the WRP above CROD to the customer.
Even if
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deliverable, WRP above CROD will essentially be a seasonal
firm resource, not a long-term firm resource.
Therefore,
at the margin, WRP that exceeds CROD will generally be less
valuable than the portion of WRP used to meet CROD.
It
will be up to each customer to determine the level of WRP
at which the combination of price and frequency of surplus
decreases the overall value of the purchase.
As described previously, one way customers may mitigate
this risk is by requesting a portfolio of WRP with varying
amounts and terms. Long-term WRP could fill only a portion
of a customer’s total WRP need.
Short-term seasonal WRP
could be used to fill the balance of WRP requirements,
which could be requested after customers have better
current information on AHP levels.
Committing less than
the full projected SLCA/IP resource deficit to long-term
WRP may also provide some customers with the additional
benefit of a hedge against the risk of their load falling
below projected levels.

4.6.3

FUEL AND ENERGY PRICE RISK

Fuel price is central to the risk analysis and risk
mitigation associated with resource alternatives. Risk is
affected by the pricing terms of the purchase relative to
the prices of other resources and, especially, the spot
energy market. This risk is either totally absorbed by the
seller, shared between the seller and the purchaser, or
absorbed by the purchaser.
Contractually, balancing risk between buyer and seller is
accomplished by adjusting the purchase price based on the
fuel price(s) paid by the seller, a price index based on or
related to fuel price, or the per-unit energy cost
experienced by the seller at one or more generating
facilities. The purchaser may want to avoid any fuel price
risk since the seller may not have the financial resources
to absorb all the risk of adverse fuel prices.
In such
instances, the purchaser may insist that the price risk be
shifted further back the production chain to the fuel
supplier/producer, assuming that other fuel sources can be
found if the supplier/producer is rendered insolvent.
Of
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purchaser

will

One approach to mitigating price risk is to adjust the
purchase price based on indices that follow the value of
power to customers. Such indices include the following:
•

Inflation - risk protection: poor

•

Fuel prices, general - risk protection: fair

•

Natural gas prices - risk protection: fair-good

•

Electric futures prices - risk protection: good

The proposed evaluation methodology does not incorporate
price risk as a cost factor in ranking proposals.
Accordingly, to the extent that customers want to limit
their price risk, Western recommends that potential
suppliers be required to adjust future purchase price
levels based on either natural gas prices or electric
futures prices, as measured at an appropriate location.
Another risk for any utility system is having resources
32
that exceed their market, or “ competitive” , value.
Price risk is not avoided by having a resource that costs a
constant $50 per MWh if the market price for power similar
to that derived from the resource falls to $35 per MWh in
the bulk power market. Indexing purchase prices to the GNP
deflator does nothing to guard against this risk.
If a purchaser wants to avoid or limit risk with regard to
purchase price, there are two options: (i) the purchase
price can be tied directly or through an index to spot
market power prices or to average wholesale prices or (ii)
the purchase price can be determined to be so low compared
with projections of future bulk power prices as to have
little inherent price risk.
Western will allow proposers to address how fuel price and
energy price risk would be apportioned between the
purchaser (the customers) and the seller.
In fully
describing the pricing terms and conditions of each
proposal, Western can apprise customers of the relative
risk inherent in each proposal. Customers can best decide
what is acceptable given the proposed prices and other
relevant terms of each proposal.
Western will support
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SLCA/IP customers in evaluating their fuel and energy price
risks by providing projections of spot energy prices under
various scenarios, subject to the time constraints of the
33
process.

4.6.4

RESOURCE AVAILABILITY

A purchase could potentially be unavailable for delivery to
the SLCA/IP transmission system due to physical or
financial factors.
Possible physical limitations include
forced outage of key generation or transmission equipment,
or fuel supply interruptions.
Power may also be
unavailable due to owner or operator financial problems, or
physical problems induced by financial problems.
The risks of physical unavailability have various causes,
which will be addressed separately.
One approach to
mitigate availability risk would be to allow proposals
based only on “ system” sales, rather than unit purchases,
greatly reducing the risk of generation unavailability.
This would tend to limit the number of proposals received
and could increase the price.
Another approach to mitigate availability risk is to
require that any charges or rates in a proposal be adjusted
to reflect resource availability.
For example, fixed or
demand charges could be reduced in proportion to the
purchase availability if it falls below a threshold, such
as 90 percent.
This would have the effect of maintaining
the unit price of the purchase, even if the amount of
available power was curtailed.
SLCA/IP customers would
still have the risk of Western’s being unable to quickly
find power to substitute for replacement power, but
customers would not have to pay for unavailable power.
The risks associated with financial problems are usually
mitigated using a combination of approaches, most of which
aim at ensuring the initial and continued financial
viability of the seller.
For longer-term acquisitions,
each potential supplier could be required to submit a
projected financial statement showing the annual cash flow
associated with the sale and the internal rate of return
for the transactions during the period of the sale.
A
requirement
for
the
entity
to
financially
support
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Requiring
minimum
levels
of
liability
and
property
insurance is also typically required, especially in
instances of a “ unit purchase.”
For a unit purchase,
periodic inspection of equipment and review of maintenance
practices is sometimes also required.
The financial viability of a sale can also be undermined by
fuel unavailability.
To mitigate this risk with “ unit
purchase” arrangement, a proposal can be required to have
part or all of the necessary fuel delivered under firm
contract.
The operating economics from the seller’s
viewpoint are equally important.
The biggest risk is the
fuel component of operating cost relative to the purchase
price.
It does no good for Western to have locked-in a
preferential purchase price if fuel price escalation
bankrupts the seller.
It will be important in reviewing the proposals to ensure
that the purchase prices being proposed and the operating
costs of the seller are consistent with financial viability
for the duration of the transaction.
Since the customers
will ultimately bear any financial risks of replacement
power unavailability, Western will be guided by the
customers’ preferences with regard to risk mitigation.

4.6.5

CONTRACTUAL RISK

Western expects to provide standard provisions for the
contract it expects to execute.
Specific information on
the amount of power to be purchased, rates for purchase,
interconnection
requirements,
and
other
information
particular to a purchase transaction would be covered in
exhibits to the standard contract.
The terms and conditions for longer-term purchases will be
developed considering the wider variety of proposals that
may be received.
For example, a mid-term (one to five
year) purchase can be supplied from a system sale, an
existing generating plant, or a power marketer.
For a
five-year or longer purchase, the proposal could be based
on a single generating plant, which may be under
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construction or in an earlier phase of development. Terms
for conditions such as force majeure, property and
liability insurance, performance guarantees, and dispute
resolution need to be quite different in these cases.
With longer-term purchases there can be the additional
problem
of
financial
security/contract
performance.
Discounting or levelizing costs is a common practice in
evaluating
resource
alternatives
to
represent
the
differences in the shape of the price or payment streams.
The difficulty occurs when the proposal with the higher
34
In this
initial price has the lower present value.
instance, SLCA/IP customers pay a higher price during the
early years of the agreement in the expectation that the
lower prices in later years of the agreement will more than
offset the higher price in the early years.
However, the
offset will only occur if the seller is able to deliver the
power in the later years of the contract. If disruption in
fuel supply, poor equipment performance, or catastrophic
equipment failure results in reduced power availability in
the later years of the agreement, customers will pay more
than planned.
The financial risk associated with continued, reliable
performance by the seller can be managed in a variety of
ways, including:
•

requirements for the seller to provide performance
bonds or other forms of financial security;

•

requirements to maintain property insurance and
guarantee the purchaser the right to make repairs
and operate a non-performing project;

•

requirements for periodic inspections of generating
equipment by independent third-parties; and

•

performance of any indicated remediation.

For
shorter-term
purchases,
liability
insurance,
indemnification, and demonstration of a minimum amount of
financial assets are normally adequate to manage the
purchaser’s financial risk.
For longer-term purchases
(five years or more), the simplest approach is to establish
levels of liquidated damages in each year of the agreement
for non-performance in subsequent years, and require that
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funds be retained in escrow or another acceptable form of
security equivalent to the liquidated damages.
This
provides maximum flexibility for the seller in structuring
the payment stream while providing an essentially uniform
level of risk to the purchaser with regard to project
35
performance through the term of the purchase agreement.
Liquidated damages provisions would provide protection to
SLCA/IP customers; however, the protection will likely
cause a substantial increase in proposed prices by limiting
the number of proposals and increasing the seller’s direct
costs.
Accordingly, this approach will likely be limited
to special circumstances such as longer-term acquisitions
based on unit purchases.
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ENDNOTES:
1

Purchases can include a variety of structures, including
capacity and energy exchanges.
Also, Western’s authority to
build new generating capacity or own existing capacity is
limited by its legal authority, as discussed herein.

2

See Section 4.2.2.1 for a more complete discussion of
types of power purchases.

3

In contrast to the direct cost responsibility for
replacement power, the base rates charged SLCA/IP customers
for other firm power may over- or under-recover the annual
costs of the federal hydroelectric projects and associated
transmission system.

4

Although the Methods Report focuses on Western acquiring
replacement power, customers will also be able to directly
acquire replacement power (see the discussion of CDP, or
customer displacement power in Section 2.3).
CDP may be
transmitted over the SLCA/IP transmission system, subject to
Western approval based on available transmission capacity.
5

If future availability of firm power was expected to be
restricted, either due to demand exceeding supply or an
inability to deliver available supply to load centers, Western
would be faced with three alternatives with respect to
replacement power: (i) making an immediate, long-term purchase
commitment, (ii) no longer offering replacement power, or
(iii) having to participate, potentially as the sole sponsor,
in development of new generating capacity.
The chance that
Western will be faced with such a choice is unlikely under
current circumstances in the regional power supply market, as
most regional utilities anticipate that the capacity surplus
will exist for at least the next few years.

6

See the discussion of Western’s transmission system and
the SRP Exchange Agreement in Section 3.3.1.
7

See Section 2 of this report regarding FERC Order 888,
Section
211
of
the
Energy
Policy
Act
and
Western’s
participation in WRTA and SWRTA.
8

See the discussion of the Contract Amendment in Section
2.3.3.

9

The illustration describes three tiers, but does not
exclude two tiers or more than three tiers.
A customer’s
selection of the numbers of tiers would depend on several
factors and vary over time. In addition, the figures in the
illustration do not imply that the probability of an amount of
replacement power being required is constant over time.
For
example, for one year there might be an 80 percent probability
that replacement power requirements will exceed 100 MW; while
for another year in the future, the probability of requiring
100 MW or more of replacement power may only be 30 percent.
10

As part of its Record of Decision for the Energy Planning
and
Management
Program
(“ EPAMP” ),
and
after
public
consultation, Western may offer customers 20-year extensions
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to the term of the existing power sales agreements under the
Power Marketing Provision. See the discussion in Section 2 of
this report for additional details.
11

These terms are formally defined
Amendment, as discussed in Section 2.3.4.

in

the

Contract

12

See the discussion regarding customers acquiring a
“ portfolio” of WRP purchases of different lengths in Section
4.2.2.
13

See Appendix A and Section 2.5.1.

14

The time needed to evaluate proposals can vary widely.
Often, a utility may prepare an evaluation resulting in a
preliminary ranking, which is subject to clarification or
modification of certain key provisions of a proposal (e.g.,
obtaining a firm transportation contract for fuel delivery).
The evaluation process is then entwined with contract
negotiations. If the negotiations are unsuccessful, some reevaluation may be necessary.
As a result, the time between
receipt of proposals and final selection of winning proposals
may 12 months or more. This additional time, however, is due
to an RFP allowing proposals to contain terms that are
unacceptable that the utility attempts to eliminate in afterthe-fact negotiations.
The process can be streamlined by
making clear in the proposal what terms are unacceptable or to
what degree a proposal will be penalized for containing
certain provisions (e.g., “ front-end loading” of the payment
stream).
15

See Section 3.3.4 of this report.

16

For example, changes could cause Western to evaluate a
wider range of resource options with respect to contractual
rights and length of the acquisition term.
If individual
customers are no longer directly responsible for paying the
costs of replacement power, Western would likely adopt a more
traditional utility approach of evaluating the least-cost
method of meeting its projected load requirements.
17

In the latter approach, the scoring system and weighting
factors are typically developed in advance based on a variety
of approaches and techniques ranging from “ delphi” surveys to
application of damage functions (for environmental impacts) to
production cost modeling (for risk assessment).
18

See the
Appendix B.

review

of

regional

utility

IRPs

and

RFPs

in

19

Rates for various funding sources will be estimated using
published projections of long-term interest rates, adjusted to
the equivalent risk level (e.g., from “ Aaa” rating to “ A”
rating).
20

See the discussion of operations in Section 2.

21

Within transmission limits, Western may market surplus
replacement power on behalf of the customers whenever the
incremental price of replacement power passed-through by
Western is less than the estimated net price (i.e., less any
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wheeling charges, losses, and scheduling costs) available to a
customer from an off-system sale.
22

For example, two replacement resource alternatives may
have the same net cost and estimated pass-through rate at a
given use level (e.g., 70 percent on-peak capacity factor).
One of the two, however, may have a higher fixed charge and
lower incremental energy rate relative to the other.
It is
likely that the alternative with the lower incremental energy
rate will be scheduled more than the other, displacing more of
the customer’s higher cost resources and producing a lower net
cost during actual use of the resource.
23

Part IV of Western’s FERC 715 filing, dated April 1,
1996, a copy of which is included in Appendix A to this
report.
24

If a WSCC case is selected for the power flow analysis,
based on the coordinating council’s planning criteria, the
initial analysis should result in no single contingency
violations of the planning criteria for any lines or
transformer loadings or buses voltage levels included in the
bulk system (i.e., 230 kV and higher).
This stems from the
fact that each utility is required to plan its system to
adhere to the minimum WSCC criteria, and since these cases are
designed with joint effort from all utilities in the region,
each utility must sign off on the case prior to it being
finalized.
However, this does not mean that some regional
areas could not experience problems as indicated from this
analysis, or that Western will not see areas of the system
that are approaching maximum transfer capability, or minimum
voltage levels.
25

The demonstration of how the modeling tools are utilized
together to evaluate replacement resources is the subject of
Section 5 of this report.
26

This model is marketed by Henwood Energy Services Inc.,
Sacramento, California.
27

The EGEAS (“ Electric Generation Expansion Analysis
System” ) model was one of three modeling approaches used by
Stone & Webster in preparing the power system impact
evaluation of potential changes in GCD operations for the
GCES. This model was used to estimate the least-cost resource
plan, under varying input scenarios, for each of seven large
SLCA/IP customers.
One or more additional, interconnected
electric systems was included with each of the seven to
represent the effects of inter-system transactions on resource
selection and operations.
The PACE (“ Production and Capacity Expansion” ) model was used
by Argonne in preparing the power system impact evaluation for
the EPM-EIS.
This model was used to estimate the least-cost
resource plan, under varying input scenarios, for each of 12
large SLCA/IP customers.
In contrast to EGEAS’ capabilities
in modeling multiple, interconnected systems, PACE models a
single system. To account for inter-system transactions, the
amount and price of incremental spot energy transactions was
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modeled separately and input to the PACE modeling of each
system.
28

Like the spreadsheet model, historical transactions are
used to estimate an amount and price for on-peak and off-peak
power.
While these estimates can be differentiated to a
degree by amount and price, historical data is a limited
source for deriving such estimates, since at any point in time
it gives no indication of the associated price if a utility
had purchased or sold more power than it actually did. Also
like the spreadsheet model, the estimated amounts and prices
of spot energy are static and there is no consideration of
location effects and transmission constraints.
29

Because of the need to test many alternative plans, most
capacity expansion models limit the representation of the
electric system to a single electric system operating within a
single area.
Accordingly, there is a tradeoff for the user
between accuracy in estimating system operating costs, and
finding a least-cost plan given the modeling assumptions and
methodology used.
30

While it could be argued that there would be benefit in
considering replacement power acquisitions that best fit with
the least-cost resource plans of individual SLCA/IP customers,
the development of such plans by Western for individual
SLCA/IP customers is ill-advised from a policy perspective and
would be extremely burdensome in terms of time and staffing
requirements.
31

See Appendix B.

32

The regulatory policy struggle at the FERC and state
regulatory agencies regarding “ stranded investment”
is
evidence of the real price risk associated with generating
plant whose prices may not have changed but, nonetheless, are
uneconomical because cheaper resources have become available.
33

Again, Western’s goal is to avoid the
reimbursement by customers for such services.

necessity

of

34

“ Present value”
is an economic and financial term
representing the discounting of future costs, or benefits,
based on the time value of money which can be invested and
earn a return in the interim.
(Using a 10 percent discount
rate, $1.10 to be paid next year is equivalent to a cost today
of $1; $1.21 to be paid in two years is equivalent to a cost
today of $1, etc.)
For example, one proposal may provide a
uniform price of $40 per MWh for 10 years, while another
provides an initial price of $31 per MWh which increases by $2
per year. The average price paid under each is the same, but
the proposal beginning at $31 is superior if it has a lower
present value.
35

In the case of longer-term acquisitions, Western will
also require that proposals be accompanied with a forecasted
financial
statement
for
the
transaction
or
project,
demonstrating its associated cash flow and internal rate of
return. This helps ensure Western will properly interpret key

August 1997

Western Area Power Administration 4-59

Section 4

Resource Acquisition Process

provision’s of the proposal and, in turn, that the proposal is
based on proper interpretation of the RFP and standard
contract terms (for example, with regard to financial security
for any “ overpayment” received in the early years of the
purchase agreement).
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SECTION 5
PROOF-OF-CONCEPT ANALYSIS

5.1

INTRODUCTION

The methods for identifying, evaluating, and acquiring
power
resources
to
replace
the
useable
generating
capability lost at GCD were discussed in the preceding
sections of this report.
In this section, these methods
are demonstrated by testing them under conditions similar
to those Western may actually encounter during the
replacement resource acquisition process. To prepare this
demonstration, an extensive data gathering, analysis, model
development,
and
model
implementation
effort
was
undertaken, collectively referred to as the “ proof-ofconcept” analysis.
Because of the extensive geographic span of Western’s
marketing area, the proof-of-concept analysis involved
developing a model of a large part of the interconnected
electrical system in the western United States, covering
the Rocky Mountain and Desert Southwest areas of the WSCC
region.
It was also necessary to identify data sources
accessible to Western, and to gather, process, and
integrate a large amount of data into the models.
The
modeling of such a large area required a significant
investment of time and effort, but produced integrated
modeling tools which will form the basis for a useable
resource analysis system which will benefit Western and its
customers not only for the Replacement Resources Process,
but in other resource planning functions as well.
An extensive and detailed modeling approach is necessary to
provide accurate evaluations of the value of replacement
resources.
A summary of the principal benefits of a
1
detailed interconnected system model is provided below:
•

The GCP Act required the Replacement Resources
Process to include the impacts of replacement power
on the transmission system.
The ability to
integrate the modeling of replacement resources
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within the SLCA/IP transmission system is therefore
an important consideration in developing methods
and tools.
Use of a multi-area interconnected
system model is especially important because of its
ability to model more complex transmission system
2
interactions, such as the SRP Exchange Agreement.
•

The
ability
to
simulate
the
interaction
of
replacement
resources
with
other
customer
resources, Western resources, and the economy
energy market is a key requirement.
To consider
these effects, the model must represent multiple
electric
systems
divided
among
multiple
load/resource
areas
(also
referred
to
as
“ transmission”
areas).
A
multi-area
model
represents the effects of external transmission
constraints and the dynamic effects of load and
resources on spot-market energy transactions.

•

The evaluation of any alternative for replacement
power must account for energy displacement and
sales opportunities in the spot power market.
Estimating the price and the location of these
spot-market energy transactions is a significant
part of performing a detailed evaluation of
SLCA/IP’s net purchased power costs.
Given the
current and projected market conditions under
deregulation, and regional capacity surpluses,
capturing these complex interactions through a
multi-area production cost and dispatch simulation
is even more important.

•

Use of a multi-area model developed, marketed
commercially, and offering user support will reduce
the time requirements, and will likely increase the
understanding and acceptance of the model by
SLCA/IP customers.

5.1.1

PROCESS

The goal of the proof-of-concept analysis was to develop an
integrated system of models for proposal evaluation, and to
demonstrate
their
use
through
examples.
The
five
recommended
steps
for
evaluation
of
proposals
for

5-2

Western Area Power Administration

August 1997

Proof-of-Concept Analysis

Section 5

replacement power of over one-year duration were identified
in Section 4.3.3, and are summarized below.
1. Calculate the levelized per-unit cost (of each
supply option proposed) as a function of capacity
factor during on-peak hours.
2. Rank the proposals based on the levelized per-unit
cost.
3. Based on the rankings determined in Step 2, select
the
higher
ranked
proposals
and
prepare
an
integrated analysis simulating Western’s resource
use within the SLCA/IP integrated system and the
WSCC bulk power market for the intended acquisition
period.
4. Re-rank proposals based on levelized, per-unit cost
to SLCA/IP customers using the results of Step 3.
5. Produce a cost curve relating the amount of power
available at the lowest cost (based on levelized,
per-unit cost).
Before these steps could be demonstrated, it was first
necessary to identify the system of modeling tools to be
used, and to select appropriate models to develop or modify
for the proof-of-concept analysis.
Then, the selected
models were implemented using actual system data, in order
to demonstrate their use.
The most complex part of the
process was modeling Western’s resource use within the
SLCA/IP integrated system and the WSCC bulk power market.
This modeling effort comprised the majority of the proofof-concept analysis.
A potential course of action could have been to implement
the models using system data already existing from other
studies, supplemented with “ example” or “ representative”
data.
The course of action used for the proof-of-concept
analysis was to take a more comprehensive approach to model
implementation, which involved identifying data sources,
gathering most of the data from these sources, processing
the data, and constructing comprehensive implemented models
using this data. This more comprehensive approach offered
several advantages, the most important of which were:
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•

confidentiality concerns with respect to existing
data from other studies were avoided;

•

the data gathering, data processing, and data
entering processes were tested and confirmed,
rather than testing only the models themselves;

•

the accuracy and appropriateness of an integrated
system model using publicly-available data sources
were tested;

•

the use of actual rather than example data should
provide
results
which
give
Western
and
its
customers more confidence in the feasibility of the
methods proposed;

•

the data implementation
database for Western to
evaluations; and

•

the models developed during the proof-of-concept
analysis are now in a more advanced stage of
implementation, reducing the amount of additional
work for Western prior to performing actual
replacement resource use.

resulted in a
begin with for

useful
actual

Because of the significant preparatory data gathering and
modeling necessary prior to evaluation, the proof-ofconcept analysis consisted of work beyond the five
evaluation steps listed previously. The following are the
major steps completed in the proof-of-concept analysis,
each of which is discussed in a sub-section of the report
as shown below:

5-4

•

gathered data and implemented the MULTISYM model
for a significant portion of the WSCC system
(Section 5.2);

•

utilized MULTISYM to develop the
model, without WRP (Section 5.3);

•

identified representative resource alternatives for
integrated analysis (Section 5.4);

•

developed the screening tool and demonstrated its
use on the representative resources (this covered
steps 1 and 2 of the evaluation process above, and
is discussed in Section 5.5);

Western Area Power Administration

“ base

case”
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•

performed an integrated analysis of each resource
to simulate its integration into the Western and
interconnected WSCC system (step 3 above, Section
5.6);

•

showed results of integrated MULTISYM model for
base case, and for each alternative resource (step
4 above, Section 6.2);

•

updated levelized-cost analysis using results from
integrated model (Section 6.3);

•

described
application
of
results
to
Western/customer needs through cost curves (step 5
above, Section 6.4);

•

showed the impact of the replacement resources on
SLCA/IP rates (Section 6.5);

•

described methodology for addressing risks through
sensitivity analysis (Section 6.6); and

•

analyzed and interpreted the results of the overall
proof-of-concept analysis (Section 6.7).

As shown above, the first five of these steps are described
in this section, while the last six items, covering the
results of the analysis, are presented in Section 6.

5.2

MULTISYM MODEL IMPLEMENTATION

Implementation of the MULTISYM model involved gathering,
evaluating, processing, and entering an extensive amount of
data. To shorten and simplify presentation of the modeling
details, most information on model implementation is
presented as lists of items and tasks.
Use of the hourly production model MULTISYM allowed Western
to accurately model:
•

the effects of hour-to-hour price variations;

•

the changes in spot energy prices with level of
transaction;

•

the effects of transmission constraints; and

•

the influence
conditions.
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Implementation of the MULTISYM model involved a sequential
series of tasks, each of which is discussed under a topic
heading below.

5.2.1

SYSTEM TOPOLOGY

System topology includes not only the representation of the
individual systems modeled, but also the transmission
interconnections between systems. The following items were
key aspects in determining system topology:
•

MULTISYM has the capability to model independent
systems through the use of transmission areas

•

Transmission between systems is represented by
links between the transmission areas representing
the systems

•

Transmission areas fall within control areas

•

Systems modeled included all SLCA/IP customers plus
six large regional investor owned utilities (IOU)
that have significant purchase/sale transactions
with the customers

•

The regions modeled were those where the SLCA/IP
firm-power customers are located (Utah, ArizonaNevada, Colorado-Wyoming, and a small part of New
Mexico)

•

Other
systems
modeled
externally
were
the
California market and the New Mexico market, which
4
were represented by non-firm sale transactions

3

The simplified map on the following page (Figure 5-1)
illustrates the complex system topology modeled in the
proof-of-concept analysis.
Items shown on the figure are
defined on the two page table which follows.
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[ INSERT Figure 5-1 System Topology ]

(MULTISYM TRANSMISSION AREA MAP - FILE = MRDS5MAP.DOC )
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TABLE 5-1
SYSTEM LAYOUT DEFINITIONS
SLCA /IP C U STO M ER S -U TA H
U AM PS

Beaver City M unicipalElectric Light&
W ater
Blanding Electric D epartm ent
BountifulC ity Light& Pow er
Enterprise Electric D epartm ent
Ephraim Light& Pow er
Fairview M unicipalLight& Pow er Plant
Fillm ore C ity Electric D epartm ent
H eber Light& Pow er D epartm ent
H olden Electric LightSystem
H urricane C ity Pow er
H yrum C ity Corporation
Kanosh Electric D epartm ent
Kaysville C ity C orporation
LehiC ity Pow er
Logan C ity M unicipalLight& Pow er
M eadow Tow n Corporation
M onroe C ity Electric LightD epartm ent
M organ C ity C orporation Electric
D epartm ent
M t.PleasantM unicipalElectric Light&
Pow erD epartm ent
M urray C ity Pow er D epartm ent
O ak C ity Electric D epartm ent
Page Electric U tility
Paragonah
Parow an City Electric D epartm ent
Payson C ity C orporation
Price M unicipalC orporation
Santa Clara
Spring C ity Light& Pow er Plant
Springville M unicipalPow er & Light
D epartm ent
St.G eorge C ity W ater& Pow er D epartm ent
Straw berry Electric Service D istrict
U tah State U niversity
W ashington
W eber Basin C onservancy D istrict

DGT

BridgerV alley Electric Association,Inc.
C entralU tah W ater C onservancy D istrict
D ixie Escalante RuralElectric Association,
Inc.
Flow ellElectric Association,Inc.
G arkane Pow erAssociation,Inc.
Kanab
M oon Lake Electric Association,Inc.
M t.W heelerPow er,Inc.

U M PA

U tah M unicipalPow er Agency

SLCA /IP C U STO M ER S -A R IZO N A /N EV A D A
SM _C RC

C olorado River C om m ission ofN evada

N TU A

N avajo TribalU itility Authority

SM _SRP

C handler H eights C itrus Irrigation
D istrict
Electric D istrictN o.4,PinalC ounty
Electric D istrictN o.5,PinalC ounty
Electric D istrictN o.5,M aricopa C ounty
Electric D istrictN o.6,PinalC ounty
(partial)
O cotillo W ater C onservation D istrict
Q ueen C reek Irrigation D istrict
RooseveltIrrigation D istrict(partial)
RooseveltW aterC onservation D istrict
San Tan Irrigation D istrict

SM _W ALC

Arizona Pow er Pooling Authority
Safford M unicipalD epartm ent,C ity of
San C arlos Irrigation Project
Thatcher M unicipalU tilities
W elton-M ohaw k Irrigation D rainage
D istrict

SM _APS

Ak-C hin Indian C om m unity
C olorado River Agency
Electric D istrictN o.3,PinalC ounty
Electric D istrictN o.6,PinalC ounty
(partial)
Electric D istrictN o.7
Luke AFB
M aricopa M W C D N o.1
RooseveltIrrigation D istrict(partial)
Yum a Proving G round

SRP

SaltRiverProjectAgricultural
Im provem ent& Pow erD istrict

SM _PACE Brigham C ity Light& Pow er
D efense D epartm ent,O dgen
H elperC ity Light& Pow er D epartm ent
H illAFB
Tooele Arm y D epot
U niversity ofU tah
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TABLE 5-1
(Continued)
SLCA /IP C U STO M ER S -C O LO R A D O /W YO M IN G

W A PA R ESO U R C ES

W M PA

W illw ood Light& Pow er
W yom ing M unicipalPow erAgency

SRP_EXC H

SRP Exchange Resource (G len
C anyon)

TSG T

D elta M unicipalLight& Pow er
FortM organ Electric LightD epartm ent
Frederick M unicipalLightSystem
G unnison Light& W ater D epartm ent
H olyoke M unicipalLight& Pow er
D epartm ent
Pueblo Arm y D epot
Torrington Electric LightD epartm ent
Tri-State G eneration & Transm ission
Association,Inc.(LM )
Tri-State in U C
W ray Light& Pow er D epartm ent

W APA_ASP

Blue M esa
C rystal
C ollbran
M orrow Point
Rio G rande

W APA_C _H

SRP Exchange Resource (C raig)
SRP Exchange Resource (H ayden)

W APA_FG

Flam ing G orge
Fontenelle

W APA_G C

G len C anyon

C O _SPRIN G

C olorado Springs U tilities

W APA_SJ_FC

PRPA

Platte River Pow er Authority

San Juan -APS,PN M ,SRP Exchange
Resource;FourC orners -APS,PN M
TEP,SRP Exchange Resource

SM _PSC O

C enter M unicipalElectric Light& Pow er
System s
G lenw ood Springs Electric System
G rand V alley RuralPow er Lines Inc.
H oly C ross Electric Association Inc.
Interm ontain RuralElectric Association
Lam arU tility Board
Raton PSC (ARPA)
Yam pa V alley Electric Association Inc.

SM _M EAN

Aspen M unicipalElectric System
Flem ing Electric LightD epartm ent
H axtun M unicipalLight& Pow er
D epartm ent
O ak C reek Electric D epartm ent
Yum a M unicipalLight& Pow er

IN V ESTO R -O W N ED U TILITIES
N PC

N evada Pow er C om pany

TEP

Tucson Electric Pow erC om pany

APS

Arizona Public Service C om pany

PAC E_U T

PacifiC orp Eastern D ivision-U tah

PAC E_W Y

PacifiC orp Eastern D ivision-W yom ing

PSC O

Public Service ofC olorado

PN M

Public Service ofN ew M exico

TR A N SM ISSIO N N O D ES
W APA_U T_S

SLCA /IP C U STO M ER S -N EW M EXIC O
W APA_U T_N
PEG T

Plains Electric G eneration & Transm ission
C ooperative Inc.
Truth or C onsequences Electric U tility

SM _PN M

D epartm entofEnergy (Albuquerque
O perations O ffice)
G allup JointU tility
H ollom an AFB
Kirtland AFB
Los Alam os County

FARM

Aztec U tility System
Farm ington Electric U tility

N O TE:

W APA_LM
W APA_TO T5
N M 2_TO T

The five N ew M exico contractors currently notreceiving SLC A/IP allocation w ere notincluded (RooseveltCounty Electric
C ooperative,Lea County Electric Cooperative, Cannon A FB, Central V alley Electric C ooperative, and Farm ers Electric
C ooperative Inc.ofN ew M exico).
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TRANSMISSION AREAS

The following are the characteristics of transmission areas
within MULTISYM:
•

Transmission
both

•

Transmission areas can have both primary
secondary spinning reserve requirements

•

Each transmission area can have unique values for
the cost of energy not served and dump power price

•

Transmission areas need not necessarily correspond
to physical transmission arrangements, and can be
defined in the most useful way for the purposes of
modeling the key system characteristics

•

Each transmission area can have one hourly load
representation; if more than one system is included
in the transmission area then the transmission area
load represents the combined load

•

Individual transmission
other transmission areas

•

Only
one
link
can
be
defined
between
two
transmission areas; however, a transmission area
can be linked to several other transmission areas

•

Transmission link characteristics can be defined
separately for each direction, and include contract
line capacity, losses, and wheeling costs.

areas

can

have

areas

load,

can

resources,

be

•

and

linked

Several types of transmission area representations
used in the proof-of-concept analysis, including:

or

to

were

SLCA/IP customer load areas - Large customers with
their own resources were modeled in separate
transmission areas. Smaller customers with similar
purchase power and/or transmission arrangements, or
within the same control area, were grouped together
5
(with a few exceptions for certain control areas).
The portion of customer load served by SLCA/IP
resources was also accounted for separately in the
6
MULTISYM model.
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•

Regional IOU customer areas - The six large
regional utilities that provide a significant
portion of power to customers through firm and nonfirm purchase arrangements were modeled. The IOU’s
projected hourly loads, resources and purchase/sale
transactions were modeled within MULTISYM.

•

Resource-only
transmission
areas
Western
resources
were
modeled
as
three
separate
transmission areas, based on their location. Three
generating resources (San Juan, Four Corners and a
portion of Palo Verde) were also modeled in
separate transmission areas to assist in modeling
transmission arrangements.

•

Nodes
(transmission
areas
with
no
loads
or
resources)
Nodes
were
used
to
model
key
transmission interconnections with constraints.

5.2.1.2

CONTROL AREAS

Control areas can be defined separately from transmission
areas in MULTISYM to allow for definition of control area
operating reserves. Each system modeled was assigned to a
unique control area based on data reported to WSCC.
Control area information was considered in assignment of
customers to transmission areas, although for some small
customers, there were exceptions made to simplify the
model.
5.2.1.3

SRP EXCHANGE AGREEMENT

Under the terms of the SRP Exchange Agreement, the Salt
River Project Agricultural Improvement and Power District
(SRP) exchanges output from its shares of Craig Unit 1,
Craig Unit 2, and Hayden Unit 2 (in northwest Colorado),
and Four Corners Units 4 and 5 (in northwest New Mexico) to
Western for like power delivered by Western, mainly from
GCD, to SRP in Arizona.
Operation details of the SRP
Exchange Agreement were discussed in Section 3.3.1.3.
Previous modeling of this exchange has been accomplished
external to hourly production cost model simulation.
MULTISYM, because of its multi-area modeling capability,
was used to represent the exchange as it actually would
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occur on an hourly basis through the use of modeling
transmission links between the various transmission areas
7
involved.
5.2.1.4

NTUA EXCHANGE AGREEMENT

For the exchange agreement between Western and the Navajo
Tribal Utility Authority, Western delivers approximately 22
MW of Glen Canyon generation when available to NTUA in
exchange for 22 MW of NTUA generation delivered to Western
in New Mexico. Due to the small size of this exchange (and
wheeling) agreement, the NTUA Exchange was not explicitly
modeled, but rather treated as wheeling in the proof-ofconcept analysis.

5.2.2
5.2.2.1

DATA REQUIREMENTS
CONFIDENTIALITY

A major issue with respect to gathering data from other
utilities is confidentiality.
In the power system cost
evaluations prepared as part of the GCD-EIS and the EPMEIS, the confidentiality of data supplied voluntarily by
some electric systems has been at issue.
While federal
agencies and their customers have sought the best, most
current
information,
many
electric
systems
provide
information only if its use and disclosure was limited. As
a result, review of the data by others has been difficult
and time-consuming to arrange.
Data access restrictions
for the Replacement Resources Process could impair the
credibility of the evaluation results and contribute to
misunderstanding and apprehension on the part of SLCA/IP
customers and the public.
With the increasing availability of load, resource, and
transmission data through publicly-accessible databases,
the benefits of marginally better quality data restricted
by confidentiality agreements do not offset the costs.
Western will avoid using existing system information whose
dissemination is restricted by a confidentiality agreement
wherever possible. To the extent that Western has concerns
regarding publicly-available load and resource information,
specific electric systems can be contacted to request
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However, if requested to do so by power suppliers
responding to an RFP, Western will be prepared to keep
confidential
information
specifically
identified
as
confidential (e.g., specific location of a generating unit
or point of delivery to Western, or information that would
identify the entity making the proposal).
5.2.2.2

IDENTIFICATION OF DATA SOURCES

A critical portion of the research and development work for
this report involved identifying, investigating and using
data from sources available to Western. The principal data
source used to construct the MULTISYM model of Western’s
marketing area was Resource Data International, Inc. (RDI),
an information services firm that specializes in electric
utility
industry
databases,
syndicated
studies,
and
consulting. RDI was selected primarily because it is both
8
comprehensive and readily available to Western.
An overall list of the key data sources which Western
intends to use in the Replacement Resources Process, as
tested in the proof-of-concept analysis, is provided below.

5.2.3

•

RDI

•

FERC Form No. 1 (filed by IOUs)

•

EPRI Technical Assessment Guide (TAG)

•

Electric
Producers

•

NERC Generating Availability Data System (GADS)

•

FERC Bulletin Board System (BBS)

•

Western’s in-house data sources

•

Utility resource plans and IRPs

World

Directory

of

Electric

Power

DATA COLLECTION AND PROCESSING

Data was collected simultaneously with the modeling effort.
The type of data and level of detail required for purposes
of the proof-of-concept analysis varied, depending on what
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was required to implement the model. The general types of
data collected are each discussed below.
5.2.3.1

GENERATING RESOURCE DATA

The sources for generating resource data were as follows:
•

RDI data (primary source)

•

Electric
Producers

•

FERC Form No. 1 (for IOU’s)

•

Utilities’ current resource plans or IRPs

World

Directory

of

Electric

Power

MULTISYM allows modeling of several generation types,
including thermal units, hydroelectric units, and pumpedstorage
units,
each
with
its
own
unique
set
of
characteristics.
Jointly-owned
generating
resources
required special modeling considerations, as follows:
•

Each utility’s share of joint resources was located
in the respective utility’s transmission area

•

Each
individual
share
was
assumed
to
have
respective minimum load requirements, and the same
dispatch and commit priority

•

Individual
shares
were
linked
together
using
MULTISYM’s Rules of Existence Logic for forced
outage and maintenance outages

Non-federal hydroelectric generation was modeled based on
RDI data, which provided 1994 generation and capacity for
each hydroelectric resource. Generation was summarized by
customer.
Small projects within a transmission area were
grouped together and modeled as one resource
Other generating
assumptions used
reviewed below.

unit characteristics and
in the proof-of-concept

the modeling
analysis are

Scheduled and Forced Outages
Periods when generating units are not available to serve
load are typically referred to as outages.
Maintenance
outages represent unavailability due to routine scheduled
(planned) maintenance. Utilities attempt to schedule these
outages during low load periods, and for larger units, also
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often coordinate with other interconnected utilities to
minimize system reliability effects.
The other major
category of generating unit outage is a forced outages,
when units are taken out of service for repair due to an
unplanned event.
These outages occur more or less
randomly.
Maintenance outages can be scheduled by MULTISYM using a
9
This simplified method
“ distributed maintenance” method.
was used for most resources in the proof-of-concept
analysis.
A
maintenance
outage
schedule
for
each
generating unit can also be directly entered into MULTISYM,
which more accurately represents the system impact for long
10
Forced outage rates used for the
outages of larger units.
proof-of-concept analysis were based on average rates for
generating unit size and fuel type from NERC GADS data.
Fuel Costs
Current fuel costs were based on RDI data.
Fuel cost
projections for the proof-of-concept analysis used forecast
11
data from the Energy Information Administration.
Heat Rates
The average heat rate provided in RDI was used for the
proof-of-concept analysis, supplemented by historical fuel
burned reported in RDI, and net generation for the station.
Other Operating Characteristics
A minimum load was assumed for each unit based on the type
of unit. Minimum up and down times were also based on type
12
Unit dispatch and commitment parameters were
of unit.
based on the size and type of unit, and usage information
13
provided in the RDI database.
5.2.3.2

LOAD DATA

Data sources for load data were:
•

historical energy sales and peak demand from 1994 from the 1996 Electric World Directory of Electric
Power Producers;

•

load forecasts for some customer systems already
14
provided to Western;
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•

RDI database; and

•

load forecasts and hourly load files - from the
FERC Bulletin Board System (BBS).

For the proof-of-concept analysis, hourly load schedules
were developed from data obtained from RDI and the FERC
BBS.
In cases where the hourly load patterns were not
available, representative load shapes based on capacity
factor and geographic location were used.
5.2.3.3

PURCHASE/SALE TRANSACTIONS DATA

Firm Transactions
Firm-power purchase and sales transactions were the most
difficult to model because of their proprietary nature.
Historical data from RDI was used to identify firm purchase
and sale transactions.
Limited additional information
available in this area was taken from IRPs and wholesale
15
Historical
transactions as reported in FERC Form No. 1.
FERC Form 1 data was then used to determine the schedule of
16
the purchase or sale.
MULTISYM does not currently have the capability to locate a
firm purchase in one transmission area and link the supply
to a specific system in the same or a different
17
Therefore, for the proof-of-concept
transmission area.
analysis, off-setting sales and purchases were used to
model the transactions.
Firm purchases and sales between
systems modeled were represented as two separate resources
with corresponding schedules.
Non-Firm Transactions
For non-firm purchase/sale transactions, data sources were
FERC Form No. 1 and RDI data.
These transactions, also
known as economy energy transactions, were modeled by
allowing such transactions to take place through the
transmission links included in the analysis, just as in
actual utility practice.
Non-firm transactions outside of the modeling area were
modeled explicitly through aggregated non-firm purchases.
The California market was defined with six separate sales
with varying capacity and increasing cost.
The capacity
and price for each sale was defined on a monthly basis, and
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the proportionate share of each sale was located in three
18
For the New Mexico market, three nontransmission areas.
19
firm sales were included.
5.2.3.4

SLCA/IP RESOURCE ALLOCATION DATA

The contract allocations of SLCA/IP power used in the
proof-of-concept analysis were based on Western’s interim
seasonal CROD allocations. These seasonal allocations were
divided into monthly allocations of energy and capacity
based on information from Western and its customers.
The
contract allocations were then used to determine actual
resource generation, as discussed below.
5.2.3.5

SLCA/IP GENERATION

As described in Section 4.4.1, the CRSS model was used to
represent the Colorado River System and determine the
20
monthly hydroelectric generation for the SLCA/IP projects.
This CRSS analysis contained 86 traces of monthly capacity
and energy for Fontenelle, Flaming Gorge, Blue Mesa, Morrow
Point, Crystal and GCD for the water years 1992 through
21
The monthly generation representing the total SLCA
2012.
resource was developed for each trace by summing the
monthly generation determined in the CRSS model for each of
the six sites.
This resulted in 86 monthly generation
patterns for the years 1992-2012, from which relevant
portions were used in the proof-of-concept analysis.
The 86 annual energy patterns were sorted and ranked to
identify a representative minimum, lower quartile, median,
average, upper quartile and maximum energy trace for each
year. The review included a plot of annual energy for each
year in the study period, total energy for study period,
and monthly shape of the energy.
The annual energy and total energy were used to narrow the
selection to a few traces, and the monthly energy was then
used to select the representative trace.
The trace
representing average generation was selected for purposes
22
The projected monthly
of the proof-of-concept analysis.
capacity and energy available from the Rio Grande and
Collbran projects were then included based on historical
data for these projects.
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Monthly Minimum and Maximum Operating Capacity
The following steps were used to determine the monthly
minimum and maximum operating capacity for each CRSP
resource for the proof-of-concept analysis:
•

GCD - The monthly generation from CRSS for the
selected trace was used to develop the maximum and
minimum monthly capacities for GCD.
A modified
version of the Geometric Model (see Appendix B), a
post-processing routine developed by Western, was
used to simulate the operating constraints of the
MLFF alternative.
In addition to the monthly
capacity and generation data, the post-processor
also required the monthly Lake Powell elevation,
which was based on the CRSS data.

•

Fontenelle - Both the maximum monthly capacities
and monthly generation for Fontenelle from CRSS for
the selected trace were used directly in the
analysis.
The minimum monthly capacities for
Fontenelle were determined from the projected
monthly generation amounts, since the releases are
steady
throughout
the
month
to
maintain
a
downstream fishery.

•

Flaming Gorge - Both the maximum monthly capacities
and monthly generation for Flaming Gorge from CRSS
for the selected trace were used directly in the
analysis.
The minimum monthly capacities for
Flaming
Gorge
were
developed
by
converting
23
representation of the minimum monthly
Argonne’s
flow rates for average hydrology
from the USFWS
24
Biological Opinion into megawatts.

•

Crystal - Both the maximum monthly capacities and
monthly generation for Crystal from CRSS for the
selected trace were used directly in the analysis.
The minimum capacity was determined based on a
minimum release of 300 cfs below the Gunnison
Tunnel.

•

Blue Mesa and Morrow Point - Both the maximum
monthly capacities and the monthly generation for
Blue Mesa and Morrow Point from CRSS for the
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selected trace were used directly in the analysis.
These plants can be turned off when required, so
the minimum for both of these plants was set to
zero.
In addition, the integrated projects, Collbran and Rio
Grande, were represented in the model based on historical
operation of the projects.
Project use was included as a
load requirement for Western to serve.
5.2.3.6

OTHER WESTERN FACILITIES

The following assumptions were used for other non-SLCA/IP
Western resources within the proof-of-concept analyses.
Modeling of these resources may be updated by Western for
the actual replacement resource evaluations.
Boulder Canyon Project
Allocations
of
Boulder
Canyon
were
modeled
as
a
hydroelectric
resource
located
in
each
customer’s
transmission area. The historical monthly generation for
each
project
was
provided
by
Reclamation,
and
the
historical annual generation was calculated.
The year
closest to the average annual generation was used to
represent the monthly shape; and the projected annual
generation was scaled to the selected shape.
This
generation was then compared to RDI historical data for
1993 and 1994.
Parker-Davis Project
Allocations of Parker-Davis were modeled as a hydroelectric
generating resource located in each customer’s transmission
25
area.
As with Boulder Canyon, historical monthly generation for
each
project
was
provided
by
Reclamation,
and
the
historical annual generation was calculated for each year.
The year closest to average annual generation was selected
to represent the monthly shape, and the annual generation
was scaled to the selected shape.
When the results were
compared to RDI historical data for 1993 and 1994, review
of the data indicated that the annual output varies
significantly.
Loveland Area Project (LAP)
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Allocations of LAP were modeled as a hydroelectric resource
located in each customer’s transmission area. The monthly
shape for each season was determined based on historical
26
The seasonal allocation
data for capacity and energy.
was applied to the monthly load shape to determine monthly
generation and capacity.
LAP customers were assumed to
schedule their share of the project independent of the LAP
resources and other users (a load-based schedule).

5.3

DEVELOPMENT OF “ BASE CASE”

After the MULTISYM model representation of the system was
constructed using the system topology and resource and load
data reviewed above, the “ base case” for the proof-ofconcept analysis was developed.
The base case is the
completed representation of the WSCC system model on
MULTISYM without replacement resources.
The proof-ofconcept analysis was set up using 1994 as the base year
(beginning year for data). The analysis was set up for a
five year period, from 1996 through 2000.
The base case
represents the CRSP system with flow restrictions at Glen
Canyon and spot market energy purchases.
The following steps were involved in completing the base
case:
•

Develop SLCA/IP AHP level

•

Develop initial
resources)

•

Test
the
data
(benchmarking
historical operation)

•

Finalize base case

5.3.1

base

case

(without
to

replacement
compare

to

DEVELOPMENT OF AVAILABLE HYDROPOWER (AHP)

Western will provide projections of AHP each season to
SLCA/IP customers.
These projections will incorporate
current reservoir levels, the current annual operating plan
for water releases, planned habitat maintenance or beachbuilding releases, planned research flows, and any planned
changes in flow restrictions at GCD or other SLCA/IP
plants.
Western must post-process the CRSS or PRYSM data
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to reflect station use and losses, and to calculate maximum
and minimum generation under the various ramp rate
restrictions using a geometric or peak-shaving algorithm.
The uncertainty in the absolute level of AHP (because of
variable water conditions and the individual customer’s
hourly schedule of AHP), combined with the uncertainty in
Western’s hourly schedule of SLCA/IP resources to serve
load, creates a complex system to model. For the proof-ofconcept analysis, several simplifying assumptions were
used, including the following assumptions with respect to
SLCA/IP and WRP resources:
•

Average
water
conditions
were
assumed,
with
modified low fluctuating flow (MLFF) operations at
GCD.
As discussed in Section 4, Western may
prepare the analysis for a range of expected water
conditions
during
the
actual
evaluation
of
replacement resources.

•

The hourly load shape of the customers’ CROD
schedule was assumed not to change during the fiveyear study period.
For longer-term purchases of
WRP, Western may prepare the analysis for varying
load shape over the study period.

•

All SLCA/IP customers were assumed to purchase WRP
and receive their allocated share of the WRP
alternative.
The total quantity of WRP evaluated,
and each customer’s allocation, was determined
based on a comparison of the contract monthly
capacity and the available hydropower under average
water conditions.
The amount of WRP included in
the actual evaluations will be based on those
customers requesting WRP.

Based on these simplifying assumptions, an hourly shape for
the customers’ schedule of AHP was developed for one
representative year, which was then used to represent the
customers’ hourly schedule of AHP for each year in the
analysis.
This shape was based on the projected monthly
capacity of SLCA/IP resources for the year 2000, which
represented the average monthly capacity over the five year
period.
The monthly AHP was calculated as the total
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SLCA/IP capacity, reduced by the projected project use and
Western’s estimated planning reserve requirement.
The monthly AHP was then allocated to each customer
according to the monthly CROD allocations. If the AHP was
greater than the total monthly capacity in any month, the
customer’s monthly capacity was increased up to a maximum
of their CROD. Alternatively, if the AHP was less than the
total monthly capacity, each customer’s monthly capacity
was reduced proportionately.
5.3.1.1

INTEGRATED MODELING APPROACH

Each SLCA/IP customer was assigned to a transmission area
representing a single utility or multiple utilities. This
resulted in a total of 19 groups of SLCA/IP customers. For
each group, a “ main” transmission area was identified
that represents the loads and resources for the group. In
addition, a “ SLIP” transmission area was identified for
each group in order to model the SLCA/IP load to be served
by Western’s resources and WRP.
This was done to ensure
that SLCA/IP resources would be used to serve SLCA/IP
customer load, and the economics of Western’s customers
could be separated from those of other utilities modeled on
the interconnected system.
A two-step approach was used to estimate the hourly
schedule of AHP and the hourly schedule of SLCA/IP
resources to meet the AHP load (or SLCA/IP load). In the
first step, the SLCA/IP contract was modeled from the
perspective of the SLCA/IP customers. The hourly schedule
for the customers’ allocation of AHP was determined by
simulating the interconnected system using MULTISYM. Each
customer’s SLCA/IP allocation was included in their
resource mix and scheduled to meet their load, subject to
the contractual monthly capacity as adjusted for available
hydropower, monthly energy, and minimum take requirements.
This resulted in a projection of the customer SLCA/IP
hourly resource schedule, which was converted to an hourly
load shape in the “ SLIP”
transmission area.
The
equivalent load shape was subtracted from the total load in
the customer’s “ main” transmission area.
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The second step then implemented the SLCA/IP contract from
Western’s perspective as a load obligation.
Western’s
resources were scheduled to meet the SLCA/IP load shape in
the MULTISYM model.
As described previously, the SLCA/IP
resources were located in three transmission areas. These
transmission areas were connected to each other and to the
SLCA/IP load areas with transmission links.
The flow of
generation from these transmission areas to the SLCA/IP
load areas was controlled by the capacity limits defined
for the links, whereby the Western resources would serve
the SLCA/IP load first.
The GCD resource representation
was further refined to reflect the SRP Exchange Agreement,
as described above in Section 5.2.1.3.
The model
simulation allowed any surplus to be sold to customers or
IOU’s.
If Western’s resources were insufficient to serve
the SLCA/IP load, non-firm energy transactions were allowed
to fill the remaining load.

5.3.2

BENCHMARKING THE MODEL

A type of benchmarking known as a backcasting analysis was
completed for the historical test year of 1994 to verify
the modeling of the system.
The reasonableness of the
modeling results for the base case were checked by
comparing them to historical utility data.
The resulting
hourly schedule for Western’s resources, customer SLCA/IP
hourly schedules, and the representation of the SRP
Exchange Agreement, were checked for reasonableness against
historical operations.
In addition, the following parameters from the
were reviewed during the backcasting:

analysis

•

Capacity factor of major generating resources on
all systems

•

Transmission
paths

•

Fuel cost and heat rates

•

Generating unit outages

•

Firm and non-firm purchase and sale transactions

•

Generation of non-Federal hydroelectric resources

August 1997

loadings

on

critical

transmission

Western Area Power Administration 5-23

Section 5

Proof-of-Concept Analysis

As a part of the backcasting process, modeling of several
operating parameters were refined as required to ensure
that the modeling methods and assumptions were appropriate
27
After
for the purposes of the proof-of-concept analysis.
refinements were implemented, results of the backcasting
analysis confirmed that the overall representation of the
integrated system was reasonable.

5.4

REPLACEMENT RESOURCE ALTERNATIVES

In the proof-of-concept analysis, the evaluation tools and
methods recommended for use by Western in the Replacement
Resources Process were tested using a realistic and
28
representative set of replacement resource alternatives.
These
alternatives
were
chosen
to
demonstrate
the
evaluation process and modeling tools, and to show that:
•

the
evaluation
process
differentiating the distinct
each resource alternative;

•

the evaluation process estimates the effects of
resource alternatives with respect to the SLCA/IP
transmission system and other location-related
factors;

•

the estimated net costs to SLCA/IP are reasonable
in absolute terms and in relation to one another;
and

•

the overall results of the resource alternative
rankings and selection are reasonable in absolute
terms and in relation to one another.

5.4.1

is
capable
characteristics

of
of

RESOURCE CHARACTERISTICS

The
following
describes
the
characteristics to be tested in
analysis:

critical
resource
the proof-of-concept

Purchase type:
Four different types of purchases were
selected, including firm capacity and associated energy,
firm energy, firm capacity with energy exchange, and energy
from a renewable resource.
As discussed previously,
Western may not need to purchase capacity (with or without
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reserves) as long as the current exception criteria for
emergency conditions exist. However, Western may not limit
the types of purchases considered, so a variety of
purchases were included in the proof-of-concept analysis to
test the model’s capabilities.
Capacity delivery pattern:
The alternatives selected
include three variations in the pattern or shape of the
capacity to illustrate the effects of WRP capacity varying
by month, by season, or by purchase term. Two alternatives
represent seasonal purchases in which the capacity was
assumed to be uniform within a season.
Monthly capacity
variations were included for the monthly capacity purchases
represented
with
the
two
other
alternatives.
One
alternative includes energy delivered in a fixed pattern
for the term of the purchase.
Pricing structures:
For each of the four types of
purchases modeled, representative pricing structures were
selected.
Firm-capacity purchases typically include a
capacity charge and an energy charge as illustrated with
the first two alternatives.
A slight variation in the
relative pricing level of the capacity charge and energy
charge was included to illustrate the economics of a higher
capacity charge and lower energy price (first alternative)
as compared to a lower capacity charge and higher energy
price (second alternative).
The second alternative was
designed to illustrate the capability of the model to price
purchases at the hourly marginal cost of a particular
utility.
The third alternative, a firm-energy purchase,
included an energy price higher than the first two
alternatives,
but
no
capacity
charge.
The
fourth
alternative represented a capacity-exchange purchase in
which the energy received on-peak was repaid with off-peak
energy. The fifth alternative represented a purchase with
all energy generated priced at a fixed level.
Finally,
various escalation rates were included to illustrate how
the economics of alternatives change over time.
Scheduling
restrictions:
A
variety
of
scheduling
restrictions or requirements were included. The first two
alternatives included no minimum hourly schedule, no
minimum energy take, and a maximum energy take. The third
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and fourth alternatives included no minimum hourly take, a
minimum energy take, but no maximum energy take. The fifth
alternative represented a non-dispatchable resource (i.e.,
Western would not be able to modify the hourly schedule for
the resource). The actual hourly take by Western customers
within the restrictions will be determined by the operation
of the resource within the interconnected system as
simulated by the MULTISYM model.
Location (delivery point): To illustrate the capability of
the model to incorporate the effects of transmission
constraints
into
the
economic
dispatch
of
the
interconnected system, the five alternatives include four
widely different geographical delivery points to Western’s
system. Location differences can also impact the economics
of alternatives through transmission losses and wheeling
charges.

5.4.2

SELECTED RESOURCE ALTERNATIVES

The following is a brief description of the replacement
resource alternatives selected for examination in the
proof-of-concept analysis.
Alternative 1:
Craig

Fixed Seasonal Block Purchase Delivered at

A block (uniform monthly) firm purchase by season was
assumed, with capacity and associated energy assuming no
minimum take and up to an 80 percent capacity factor. The
point of delivery to Western was Craig, Colorado.
The
capacity price was $3.50 per kW-month, escalating at 4
percent per year, and the energy price was $14 per MWh
escalating at 3 percent per year.
Alternative 2:
Pinnacle Peak

Fixed Seasonal Block Purchase Delivered at

A block firm purchase with the same characteristics as
Alternative 1 was assumed, with the point of delivery being
Pinnacle Peak in Arizona. The capacity price was $2.50 per
kW-month, escalating at 4 percent per year, and the energy
price was based on the incremental cost of an Arizona IOU.
Alternative 3:
Corners

Energy Purchase Delivered at Shiprock-Four
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A “ firm-energy” purchase was assumed, with a maximum rate
of delivery to meet monthly requirements, and a monthly
minimum energy take of 50 percent of the monthly maximum
rate of delivery.
The point of delivery to Western was
Shiprock-Four Corners in New Mexico, and the energy rate
was $26 per MWh, escalating at 5 percent per year.
Alternative 4:
Block Capacity-Exchange
PacifiCorp-Eastern Division

Delivered

at

A block capacity exchange was assumed, with energy received
during the on-peak hours and returned during off-peak hours
at a ratio of 1.6 to 1. The exchange has a minimum monthly
energy take of 60 percent of the capacity available during
the peak hours. The point of delivery to Western was from
PacifiCorp-Eastern Division.
Alternative
Craig

5:

Renewable

Energy

Purchase

Delivered

at

A block purchase of energy from a specific resource, a wind
farm located in Wyoming, was assumed.
The point of
delivery was Craig, and the energy cost was a flat rate of
$50 per MWh.

5.5

SCREENING ANALYSIS

The levelized-cost screening analysis covers steps 1 and 2
of Western’s proposal evaluation process, as reviewed at
the beginning of this section:
Step 1:
Calculate the levelized per-unit cost (of each
supply option proposed) as a function of capacity factor
during on-peak hours.
Step 2:
cost.

Rank the proposals based on the levelized per-unit

The proposals Western receives for WRP will include various
pricing structures, capacity levels, delivery points, and
other characteristics as demonstrated by the resource
alternatives identified above.
The diversity of proposal
pricing and other characteristics will make it difficult to
determine the lowest cost alternative simply by reviewing
them. On the other hand, preparing an integrated analysis
for all responses received would be too time-consuming. To
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limit the number of alternatives evaluated in detail, a
screening
analysis
was
developed
that
provides
a
straightforward method to process the basic data, represent
each alternative on a consistent basis, and create an
economic ranking of the alternatives based on the estimated
levelized per-unit cost at different capacity factors.
Based on the results of the screening analysis, Western
will be able to select the alternatives to be evaluated in
detail using a fair and objective process.

5.5.1

DEVELOPMENT OF SCREENING TOOL

The tool developed to prepare the screening analysis was
designed to evaluate the on-peak value of the resource
alternatives.
Although customers may schedule WRP during
the off-peak hours, off-peak energy would not be part of
the primary cost ranking, since replacement power is
required to make up for shortfalls during on-peak, not offpeak load periods.
Accordingly, energy available from an
alternative during the off-peak load period was assumed to
be sold as non-firm energy, to the extent this was
economical based on the estimated non-firm market prices.

5.5.2

DEMONSTRATION OF SCREENING TOOL

The screening tool incorporates the levelized per-unit cost
for each alternative, calculated for capacity factors
ranging from 10 percent to 100 percent on-peak capacity
factor.
Only those capacity factors relevant to a
particular alternative are shown (e.g., an alternative with
a maximum energy take of 80 percent capacity factor would
not be shown for the 90 percent and 100 percent capacity
factors).
For each capacity factor, the estimated annual
amount of on-peak energy available to the customers and the
estimated annual amount of off-peak energy available for
the non-firm market was calculated for the evaluation
period 1996 through 2000. The level of non-firm, off-peak
sales was determined based on estimated non-firm market
prices.
The net annual cost for each capacity factor was then
calculated as the sum of all of the fixed costs, plus the
variable costs, less the revenues from marketing off-peak
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energy. A levelized per-unit cost was calculated based on
the net annual costs and annual on-peak energy, discounted
to current year dollars, assuming a discount rate of seven
29
percent.
The results of the screening analysis for the replacement
resource alternatives is summarized in the table below:

TABLE 5-2
SUMMARY OF LEVELIZED COST SCREENING ANALYSIS
Alternative 1
Firm Capacity
Block

Alternative 2
Firm Capacity
Block

Alternative 3
Firm
Energy

Alternative 4
Capacity
Exchange

Alternative 5
Non-dispatchable
Wind

491
434

491
434

491
227

491
227

200
100

On-Peak Capacity Factor
Maximum
Minimum

100%
0%

100%
0%

100%
88%

100%
60%

57%
38%

Capacity Factor
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%

105.00
59.78
44.70
37.17
32.64
29.65
27.53
25.94
24.70
23.70

Levelized Per Unit Cost (mills per kWh)
89.94
29.70
22.89
57.64
29.70
22.89
46.88
29.70
22.89
41.49
29.70
22.89
38.26
29.70
22.89
36.11
29.70
22.89
34.57
29.70
22.89
33.42
29.70
22.89
32.52
29.67
22.89
31.80
29.46
22.89

70.02
70.02
75.38
77.70
72.57
70.03
70.03
70.03
70.03

Capacity Maximum (MW)
Capacity Average (MW)

70.03

In an actual screening analysis, all proposed alternatives
would be screened, and a number would be selected to carry
forward to the integrated analysis discussed below.
Noneconomic factors may be used to determine which among
closely cost-competitive offers will be considered in the
integrated analysis. In the proof-of-concept analysis, the
screening
tool
was
demonstrated
on
five
resource
alternatives, all of which were pre-selected to be analyzed
in detail.
For shorter-term seasonal replacement resource acquisition,
the levelized-cost analysis screening tool described below
may be useful in some circumstances as a tool to make
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without

performing

a

more

complex

INTEGRATED ANALYSIS

The integrated analysis is step 3 of Western’s proposal
evaluation process, as reviewed at the beginning of this
section:
Step 3: Based on the rankings determined in Step 2, select
the higher ranked proposals and prepare an integrated
analysis simulating Western’s use of the resources within
the SLCA/IP integrated system and the WSCC bulk power
market for the intended acquisition period.
To prepare the integrated analysis, each WRP resource was
modeled to simulate its integration into the Western and
interconnected WSCC system.
A separate replacement
resource model run was prepared for each alternative, in
which the WRP resource was added to the base case model
developed earlier.
Similar to the method developed for
modeling the AHP level of the SLCA/IP resources (discussed
in Section 5.3.1), a two step process was developed to
represent the WRP alternatives and ensure that each
customer would receive an allocated amount of WRP based on
their needs.
In the first step, the customers’ hourly schedule for the
WRP alternative was determined.
For some of the
alternatives, the hourly schedule could be estimated
directly from the description of the alternative, but most
of the alternatives required an actual MULTISYM simulation
to determine the hourly resource schedule.
This hourly
schedule was then converted to an equivalent load shape.
In the second step, the hourly load shapes developed in the
first step were then located in the customer transmission
areas, such that this load would be served by the SLCA/IP
resources, including WRP.
The total WRP resource was
located in the appropriate transmission area based on its
delivery point, and a MULTISYM simulation was executed for
each WRP alternative. If surplus WRP was available, it was
marketed as non-firm energy.
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considerations
alternatives are reviewed below.

Section 5

for

each

of

the

Alternative 1 was a seasonal fixed block purchase with a
maximum energy take of 80 percent. The winter capacity for
this resource was set at the maximum winter deficit for
each year, and the summer capacity for this resource was
set at the maximum summer deficit for each year.
This
alternative was modeled assuming that the maximum amount of
power available would be scheduled.
The WRP resource was
modeled as a fixed energy resource at an 80 percent
capacity factor.
Alternative 2 was also a seasonal fixed block purchase with
a maximum energy take of 80 percent. The capacity for this
resource was the same as for Alternative 1.
The winter
capacity was set at the maximum winter deficit for each
year and the summer capacity was set at the maximum summer
deficit for each year. As for Alternative 1, this purchase
was modeled assuming that the maximum amount of power
available would be scheduled. The WRP resource was modeled
as a fixed energy resource at an 80 percent capacity
factor.
Alternative 3 was a monthly energy purchase with a minimum
energy take of 50 percent of the monthly capacity.
The
third alternative was assumed to be a firm-energy purchase
and, as such, the supplier would not guarantee the delivery
of the maximum capacity during all peak hours.
Western
would need to rely on its own resources or purchases from
others to provide capacity in hours where the full capacity
from this alternative was not available.
An implicit
capacity charge of $.75 per kW-month was included to
account for this.
This charge could represent a
reservation charge that Western may pay to a supplier, for
the
right
to
schedule
capacity
in
certain
hours.
Alternatively, this charge could represent the value of
Western’s own resources to provide this back-up capacity.
The monthly capacity was set at the total monthly deficit
for each month, and no minimum hourly capacity was
30
scheduled.
Alternative 4 was a capacity energy exchange with the
energy received during the peak hours returned during the
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off-peak hours at a ratio of 1.6 to 1, and a minimum
monthly energy take of 60 percent of the capacity available
during the peak hours. This required separate simulations
using MULTISYM, because the customers’ hourly schedule for
31
this resource was not easily estimated.
Alternative 5 was a renewable energy purchase from a wind
farm. It was assumed that the wind resource was capable of
providing a peak month average maximum capacity of 100 MW.
Thus, the maximum capacity modeled in MULTISYM was assumed
to represent the average maximum capacity for the resource,
32
This was
not the nameplate capacity for the project.
assumed to be a non-dispatchable resource, and was
represented by a fixed hourly and seasonal energy pattern.
Each customer or group of customers was allocated a prorated share of the resource.
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ENDNOTES:
1

For further details, see the discussion of these issues in
Section 4.4.3.
2

See Section 3.3.1.3 and Section 5.2.1.3 for a more detailed
discussion of the SRP Exchange Agreement.
3

In MULTISYM, transmission areas can be used to define a single
utility, or several utilities combined into a single load shape.
Each transmission area can be assigned to a control area for
calculation of reserves.
Specific resources within a transmission
area can be assigned to a control area different than the control
area that the transmission area is assigned to.
4

These markets would add a great deal of size, complexity and
cost to the model, which would not be a good trade-off for the
additional information which would be gained.
5

Separate transmission areas were defined to specifically
identify SLCA/IP customers, identify transmission links, and simulate
the flow of power for customers with partial requirements or full
requirements contracts with another utility. To explicitly identify
SLCA/IP customers, each IOU was modeled in a unique transmission
area. Since it was not feasible to locate each SLCA/IP customer in a
unique transmission area, some customers were grouped together.
Several factors were used to determine the appropriate location for
each customer.
The largest customers with owned generation were
identified and located in separate transmission areas.
Smaller
customers that either had minimal generation or no generation, and
purchased a significant amount from one of the large customers was
included in the large customer transmission area.
Small customers
that purchase the balance of their energy requirements from an IOU
were grouped appropriately in transmission areas and linked to the
corresponding IOU. The control area that each customer is assigned
to was also used to determine the appropriate location.
Simplifying assumptions were also used for the
analysis (e.g., Tri-State East and West was
transmission area, and members of Deseret were
transmission area).
These configurations can be
changed if needed for the actual evaluation process.

proof-of-concept
modeled in one
modeled in one
re-examined and

6

SLCA/IP customer load areas were actually split into two
components for the modeling, each of which was represented as a
transmission area within MULTISYM.
One transmission load area
contained the loads which SLCA/IP resources (including WRP) serves,
and the other contained the balance of the customer load. This was
done to ensure that SLCA/IP resources (including WRP) were delivered
to the customer’s transmission area and dedicated to serve customer
load.
7

SRP’s exchange power from Western, generated at GCD, is modeled
as six separate but linked units (five units corresponding to each of
the SRP Exchange Agreement units available to Western, plus the
balance of GCD). When the exchange is operating (the units involved
in the exchange are available), the units are treated as if they are
dispatchable by the exchange utility, and available GCD power is
reduced by the power used by SRP as part of the exchange.

8

Western currently subscribes to RDI.
As a part of Western’s
subscription, most of the data needed is provided by RDI in a
database format. Additional data can also be requested from RDI by
special arrangement.
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9

Maintenance outages are distributed throughout the year with
the objective of levelizing the weekly reliability indices (Loss of
Load Probability, or LOLP). The weekly outage factor for each unit
was a function of the unit’s maintenance outage rate and the
distribution factor computed for the week.

10

In the proof-of-concept analysis, actual maintenance for Palo
Verde based on the schedule provided in APS 1992 IRP was implemented
to show an example of using actual maintenance schedules.

11

Supplement to the Annual Energy Outlook 1995: Table 71 (Lower
48 Crude Oil Production and Wellhead Prices by Supply Region), Table
76 (Natural Gas Delivered Prices by End-Use Section and Census
Division), and Table 86 (Domestic Coal Supply, Disposition, and
Prices Mountain Census Division).

12

Large coal-fired, gas-fired, or oil-fired steam turbines
assumed to require one-week minimum down time, small steam turbines
24 hour minimum down time, combustion turbines no minimum up or down
time

13

Large coal-fired, gas-fired, and oil-fired steam turbines with
a relatively low fuel cost (20 mills/kWh or less) were assumed to be
base loaded and not cycled (modeled as must run at minimum load);
large coal-fired, gas-fired, and oil-fired steam turbines with a
relatively high fuel cost (higher than 20 mills/kWh) were assumed to
be cycled (if taken down, they were assumed to be out for one week);
small steam turbines, all combustion turbines and combined cycle, and
some small diesel units assumed to be economically dispatched (no
must runs); small diesel units and other units identified in the RDI
database as emergency units were modeled as peak only or emergency
units.

14

These included load forecasts that Western received from
customers dependent on Western’s transmission system for their entire
load.
15

FERC Form 1 Sales for Resale Page 310 - 311 and Purchase Power
Page 326 -327 (provides notes on some transactions including term).

16

For 35 percent or less operating factor, peaking was assumed
with no minimum scheduled at maximum for enough hours to produce
annual energy reported 5 or 6 days per week.
Over 35 percent
operating factor assumed to be intermediate to baseload with a
minimum capacity factor between 10-25 percent scheduled on off-peak
hours. Peak hours were assumed to be either 5 days a week and enough
hours to generate the reported capacity adjusted for off-peak
generation, or 6 days a week and enough hours per day to generate
reported capacity adjusted for off-peak generation.

17

Western will pursue this with The Simulation Group (the firm
which developed and licenses MULTISYM) to allow for this capability
in future versions of MULTISYM.

18

Based on 1996 BPA ACME as input to non-firm revenue analysis
program (NFRAP), June 26, 1995.
Only non-firm sales to California
were included.

19

The estimated capacity and pricing structure were based on CA
market data, but 2 mills per kWh higher price than CA market was
assumed.

20

1994

For the purposes of the proof-of-concept analysis, the August
CRSS study by Reclamation simulating the MLFF alternative
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monthly release volumes at GCD for the GCD-EIS was used as the
primary source of data.
21

The number of appropriate traces was based on the number of
historical years available at the time the proof-of-concept analysis
was prepared.
The number of traces could be different in future
analyses.

22

The data used in the proof-of-concept analysis was for calendar
years 1996 through 2000.

23

Relationships between Western Area Power Administration’s Power
Marketing Program and Hydropower Operations at Salt Lake City Area
Integrated Projects (draft), Argonne National Laboratory, January,
1994.
24

Final Recovery Implementation Program for Endangered Fish
Species in the Upper Colorado River Basin, U.S. Fish and Wildlife
Service, September 29, 1987.
25

The allocations were based on Federal Register July 29, 1987
for Parker-Davis Project. The losses were assumed to be 5 percent,
and a 10 percent minimum (or run-of-river) balance was assumed to be
available to shave peak load.
26

LAP allocations were based on November 3, 1993 Federal
Register, Final Post-1989 allocation. The representative monthly
capacity and energy used in the proof-of-concept analysis was based
on monthly average historical generation and capacity provided in the
Loveland Area Resource Team’s Draft Post-1999 Resource Study (Draft
Post-1999 Resource Study, Loveland Area Resource Team, August 1994).
Five percent losses were assumed, and a ten percent minimum schedule
was assumed.

27

For example, the actual hourly historical schedules of
customers SLCA/IP allocation was compared to the results from the
model. The simulated schedules were found to replicate the general
pattern of the historical SLCA/IP schedules.
Also, the hourly
schedules of Western’s resources were examined in the development of
the appropriate representation of the SRP Exchange. At the time of
the actual Replacement Resource evaluations, Western will prepare a
similar backcasting effort with updated data, and refine modeling
assumptions as appropriate to their effort.

28

The purpose of the selected examples was to demonstrate the
capabilities of the modeling tools to handle a wide-range of
alternatives, not to prepare an actual evaluation that would result
in the selection of a specific alternative.
29

Levelized per-unit costs are calculated by first taking the
annual cost for the resource in each year of the study adjusted by
revenues from surplus sales, and reducing the cost for each future
year by discounting the costs using a constant discount rate for each
year into the future (7 percent in this case) which results in the
net present value of the costs. A similar process is used to adjust
the available on-peak energy for each year and calculate the net
present value of energy. The net present value of the costs are then
divided by the net present value of the energy to determine the
levelized cost. Applying the net present value process to the energy
component of the calculation captures the relationship between
available energy and cost over the period analyzed.
30

This alternative required two separate simulations using
MULTISYM, because the customers’ hourly schedule for this resource
was not easily estimated.
MULTISYM first scheduled the resource
based on economics; if the minimum schedule was not met, MULTISYM
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rescheduled the resource as a peak shaving resource with energy equal
to the minimum monthly energy requirement. In the second step, the
WRP resource was modeled as a limited energy resource with a minimum
energy take of 50 percent, and no minimum hourly schedule to serve
the allocated hourly share of WRP located in the SLIP transmission
areas.
31

MULTISYM has the capability to model capacity energy exchange
purchases where the energy is returned the same week that it is
scheduled, but a simplified approach was used for the proof-ofconcept. A model simulation was made with no WRP resources and the
average monthly off-peak marginal cost for selected transmission
areas was reported. This information was used to estimate the cost
of return energy. The resource was then modeled as a limited energy
resource available during peak hours (from 7 a.m. to 11 p.m.), with a
minimum energy take of 60 percent of the available on-peak energy,
and no minimum hourly schedule.
The resources were priced at the
appropriate transmission area off-peak marginal cost times 1.6,
representing the cost of return energy.
32

Western’s modeling of a renewable purchase for an actual
evaluation will depend on the specifics of the project as well as the
Inland Power Pool’s treatment of renewable power.
MULTISYM is
capable of representing the characteristics of renewable power.
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SECTION 6
PROOF-OF-CONCEPT RESULTS

6.1

INTRODUCTION

In the preceding section of this report, five hypothetical
replacement
resource
alternatives
were
identified
to
demonstrate the methods, tools, and techniques for resource
evaluation and acquisition.
These resource alternatives
illustrate the varying characteristics of replacement power
arrangements that Western may encounter in its Replacement
Resources
Process,
including
alternative
pricing
structures, alternative capacity commitments (seasonal,
monthly, unit purchase), and differing points of delivery
to Western’s system.
The replacement resources were then
analyzed
using
a
levelized-cost
screening
tool
to
demonstrate the screening process which Western will use to
reduce the number of alternatives selected for the
integrated analysis.
For the proof-of-concept analysis, the detailed integrated
system analysis was prepared for all of the replacement
alternatives.
First, a base case model was prepared,
representing the interconnected system with no replacement
power resource.
Then, integrated analysis cases were
prepared for each of the five replacement resource
alternatives, assuming all SLCA/IP customers take their
proportionate share of the WRP resource.
The integrated analysis of the replacement resource
alternatives
involves
a
simulation
of
the
economic
scheduling of resources to serve load over the entire
integrated system modeled for each hour (i.e., 8,760 hourly
simulations of a very complex system to simulate all of the
hours in one year).
For the proof-of-concept analysis, a
typical week was used to represent each month.
In
addition, the base case and WRP Alternative 1 were
evaluated for each of the five years in the study period
(1996-2000), while the other alternatives were evaluated
1
A linear approximation
only for the years 1996 and 2000.
was used to interpolate values for the years not modeled.
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The results of the integrated analysis presented in this
section illustrate the evaluation process, demonstrate the
use of the modeling tools, and confirm that the recommended
2
Presentation of the
analysis produces reasonable results.
results in several formats aids in evaluation, and
demonstrates the range of criteria that can be used to
compare the alternatives, as well as the ability of the
modeling tools to accommodate the varying needs of Western
and its diverse customer base.
The economic impact of the replacement resource on SLCA/IP
customers is presented first.
This information is then
used to develop an adjusted levelized-cost analysis as a
revision to the screening analysis shown in Section 5. The
levelized-cost information is presented in both tabular
form and graphically in the form of cost curves. Finally,
a sample rate analysis is provided to illustrate a rate
impact calculation for customers purchasing WRP.
At the
end of this section, findings based on the proof-of-concept
analysis are presented.

6.2

RESULTS OF INTEGRATED ANALYSIS

The integrated analysis results are summarized on Table 6-1
below.
The purpose of the integrated analysis was to
determine the net effect that the WRP alternative has on
the operation of the integrated system.
Therefore, the
results are presented as the difference between each
alternative and the base case, with positive figures
indicating that the alternative has a higher cost than the
base case.
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TABLE 6-1
COST OF REPLACEMENT RESOURCE ALTERNATIVES *
(ANNUAL COST IN $1,000’S)
1996

1997

1998

1999

2000

Alternative 1: Seasonal Block Purchase @Craig
SLCA/IP Customers Purchasing WRP:
Direct Costs (or Savings)
Indirect Costs (or Savings)
Total

$11,050
(6,803)
$4,247

$8,223
(7,055)
$1,168

$4,171
(7,713)
($3,542)

$5,546
(9,842)
($4,295)

$4,757
(12,583)
($7,826)

Alternative 2: Seasonal Block Purchase @Pinnacle Peak
SLCA/IP Customers Purchasing WRP:
Direct Costs (or Savings)
Indirect Costs (or Savings)
Total

$11,216
(1,570)
$9,646

$11,402
($1,268)
$10,135

$11,592
($1,024)
$10,568

$11,784
($827)
$10,958

$11,980
(668)
$11,312

Alternative 3: Monthly Energy Purchase @Shiprock-Four Corners
SLCA/IP Customers Purchasing WRP:
Direct Costs (or Savings)
$17,059 $17,215 $17,372 $17,531
Indirect Costs (or Savings)
(11,540) ($13,606) ($16,042) ($18,913)
Total
$5,519
$3,609
$1,330
($1,383)

$17,691
(22,299)
($4,608)

Alternative 4: Capacity/Energy Exchange @PacifiCorp-Eastern Division
SLCA/IP Customers Purchasing WRP:
Direct Costs (or Savings)
($1,546) ($1,856)
Indirect Costs (or Savings)
3,818
$2,184
Total
$2,272
$328

($2,228)
$1,250
($979)

($2,675)
$715
($1,960)

($3,212)
409
($2,803)

Alternative 5: Wind Project Purchase @Craig
SLCA/IP Customers Purchasing WRP:
Direct Costs (or Savings)
Indirect Costs (or Savings)
Total

$17,320
($7,456)
$9,863

$16,657
($8,818)
$7,839

$16,020
(10,429)
$5,591

$18,725
(5,331)
$13,394

$18,009
($6,305)
$11,704

* Shaded area represents interpolated numbers.

For the proof-of-concept analysis, all SLCA/IP customers
were assumed to purchase a proportional share of WRP, which
may not occur in the actual replacement resource analyses
that Western prepares. To illustrate the effect of the WRP
resource on all SLCA/IP customers, the presentation could
be modified to show the effect on SLCA/IP customers not
participating in WRP.
For each alternative, the SLCA/IP customer total cost (or
savings, represented by negative numbers) compared to the
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base case are calculated as the sum of the direct costs to
SLCA/IP customers, plus indirect costs (or savings)
resulting from transactions with other utilities.
The direct costs for SLCA/IP customers include the fixed
costs of the WRP alternative, the energy cost of WRP
scheduled directly by SLCA/IP customers, and the change in
the annual energy cost of SLCA/IP customer-owned resources
compared to the base case.
The fixed costs for WRP
alternatives include both the capacity cost and any costs
3
associated with minimum scheduling requirements.
To determine the indirect cost or savings from transactions
with other (non-SLCA/IP) utilities, the difference in
operation of all resources was calculated by comparing the
results of each WRP resource alternative to the base case.
The difference in operation of SLCA/IP customer-owned
resources represents WRP scheduled by SLCA/IP customers
4
The difference in
which displaced their own resources.
operation of resources owned by other utilities represents
surplus WRP marketed to other utilities.
When WRP
economically displaces generation from other utilities’
resources, WRP sales were assumed to be priced at a splitthe-savings rate between the cost of WRP and the
decremental
cost
of
the
affected
resources.
Both
Alternative 1 and Alternative 2 demonstrate the capability
of the model to show a WRP alternative economically
5
displacing energy from other utility resources.
For the alternatives in which non-economic scheduling of
surplus WRP was necessary to meet purchase restrictions or
contract commitments (such as minimum scheduling levels),
surplus WRP was marketed to the other utilities.
An
example of minimum scheduling requirements of the WRP
resulting in a “ forced” sale of surplus WRP to other
6
utilities was demonstrated in Alternatives 3, 4, and 5.
For illustrative purposes, the results of the integrated
analysis are presented in Figure 6-1 below, with the
relative cost of each alternative compared to the base
case.
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FIGURE 6-1
COST OF REPLACEMENT RESOURCE ALTERNATIVES
(ANNUAL COSTS IN $1,000’S)
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In the first two years of the analysis, Alternative 4 has
the lowest cost.
By 1998, the economics of Alternative 1
improve, and Alternative 1 is the lowest cost through the
end of the analysis. Additionally, all of the alternatives
(except Alternative 2) show reduced costs (or increasing
savings) over the study period as compared to the base
case.
This is due, in part, to the increasing cost of
spot-market purchases in the base case, as the capacity
surplus on the WSCC system is reduced, causing resources
with higher energy costs to serve deficits.
The cost of
Alternative 2 increases through the analysis because the
energy cost of the alternative is based on the incremental
energy cost of a specific utility, which is projected to
7
increase along with the non-firm market price.
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INTERPRETATION OF RESULTS

In the base case, the resource deficit of the SLCA/IP
customers is filled by spot-market energy purchases. This
would be expected to be a low cost strategy for the shortterm, but does not provide the guarantee of available power
during peak hours, or the price of this power if available.
All of the resource replacement alternatives provide
greater certainty of power availability and cost than the
base case, and would therefore be expected to be more
expensive than the base case, at least in the short-term.
This expectation was borne out by the analysis results, as
summarized in the chart above, which show that all of the
WRP alternatives are more expensive than the base case in
the first few years.
This represents the “ cost” of the
greater certainty provided by acquiring a replacement
resource, compared to relying on the spot-market.
In addition to the cost results presented above, Western
can use other results from the integrated analysis in their
decision making process.
For example, the model reports
effects on the transmission system on hourly, monthly, or
annual basis.
Western can identify the number of hours
when transmission transactions are scheduled at the defined
maximum capacity of a path, or the amount of energy
scheduled across a particular path for a particular time
period.
Detailed results of the economic dispatch,
resource operation, and other system output can also be
used where necessary to clarify overall results or study
specific situations.

6.3

UPDATE OF LEVELIZED-COST ANALYSIS

The fourth step of the proposal evaluation process reviewed
at the beginning of Section 5 is:
Step 4: Re-rank the proposals based on levelized, per-unit
cost to SLCA/IP customers using the results from Step 3.
In the screening analysis described in Section 5.5, the
revenues for marketing off-peak energy were estimated based
8
on a simplified representation of the non-firm market.
The integrated analysis simulated the interaction of each
WRP alternative in the interconnected bulk power system of
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the Rocky Mountain and Desert Southwest areas of the WSCC
region.
The results of the integrated analysis were
incorporated into the initial levelized-cost (screening)
analysis to provide an improved estimate of both the level
9
and value of energy sales of WRP to other utility systems.
The adjusted levelized-cost analysis is summarized in the
10
A lower levelized cost in this adjusted
table below.
analysis indicates that the net revenues from sales of WRP
to other utility systems determined from the integrated
analysis was greater than the estimate used in the
screening analysis. For some alternatives, the uneconomic
operation of the resource due to minimum energy scheduling
requirements resulted in an increase in levelized costs as
compared to the base case.

TABLE 6-2
ADJUSTED LEVELIZED-COST ANALYSIS

Alternative 1
Firm Capacity
Block

Alternative 2
Firm Capacity
Block

Alternative 3
Firm
Energy

Alternative 4
Capacity
Exchange

Alternative 5
Non-dispatchable
Wind

491
434

491
434

491
227

491
227

200
100

On-Peak Capacity Factor
Maximum
Minimum

100%
0%

100%
0%

100%
88%

100%
60%

57%
38%

Capacity Factor
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%

96.07
50.85
35.78
28.24
23.74
21.90
21.32
21.28
21.59
22.15

Levelized Per Unit Cost (mills per kWh)
89.94
29.70
22.89
56.46
29.70
22.89
45.69
29.70
22.89
40.31
29.70
22.89
37.08
29.70
22.89
35.02
29.70
25.90
33.66
29.70
25.28
32.69
29.70
24.63
31.97
31.72
23.97
31.44
30.48
23.31

70.02
70.02
75.38
91.06
86.37
83.71
70.03
70.03
70.03
70.03

Capacity Maximum (MW)
Capacity Average (MW)

In general, the results from the levelized-cost analysis
show that Alternatives 1 and 4 are the lowest cost options,
Alternatives 2 and 3 provide the next lowest cost, and
Alternative 5 is the most expensive option.
Results from
August 1997

Western Area Power Administration

6-7

Section 6

PROOF-OF-CONCEPT RESULTS

the integrated analysis discussed above in Section 6.2
could be used to determine the ranking between alternatives
that have a relatively close levelized cost (such as
11
Alternatives 1 and 4, or Alternatives 2 and 3).

6.4

COST CURVE PRESENTATION

The fifth step of the proposal evaluation process reviewed
at the beginning of Section 5 is:
Step 5: Produce a cost curve relating the amount of power
available at the lowest cost (based on levelized, per-unit
cost).
Cost curves show a visual representation of the interaction
of each replacement resource with the interconnected power
system. The cost curves below are constructed so that each
curve represents the adjusted levelized-cost of a single
12
WRP alternative at various capacity factors.

FIGURE 6-2
COST CURVES
(MILLS/KWH)
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100
Alternative 5
80

60

Alternative 2

40

Alternative 3
Alternative 1

Alternative 4

20

0
10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Capacity Factor

6.5

RATE ANALYSIS

Western will recover costs associated with replacement
power from the SLCA/IP customers receiving replacement
power as WRP on a pass-through cost basis.
Rates and
charges for WRP will be developed and applied independent
13
The basic SLCA/IP wholesale firmof the SLCA/IP rate.
power rate will be unaffected by WRP, and customers
choosing to purchase WRP will continue to purchase SLCA/IP
power at the same rate as customers who do not purchase
WRP.
The integrated analysis results can be dis-aggregated among
various
electric
systems
modeled
within
the
Rocky
Mountain/Desert Southwest region.
The level of disaggregation can be extended to (i) Western, (ii) various
groupings of SLCA/IP customers, and (iii) various groupings
of other systems.
For purposes of the proof-of-concept
analysis, the dis-aggregation was made between SLCA/IP
customers and other utility systems.
This level of disaggregation was sufficient to estimate the net expenses
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that Western would incur for WRP, and therefore the rate
14
that it would have to charge to customers purchasing WRP.
In the table below, an example of a rate analysis is
provided based on results for Alternative 1.
The actual
rates for the WRP purchase are shown in the first section
of the table.
In the second section of the table, the
average pass-through rate for WRP is calculated, based on
the total capacity and energy charges that would be
incurred by Western for WRP, less the revenues from
marketing surplus WRP to other utilities, divided by the
total WRP energy scheduled.

TABLE 6-3
SAMPLE RATE ANALYSIS

1996
WRP Alternative 1
Charges/Rates:
Maximum Rate of On-Peak Delivery ($ per KW-Month)
All Energy (mills per KWh)
Western Scheduled Use and Costs:
To SLCA/IP Contractors Purchasing WRP
Maximum Rate of On-Peak Delivery (MW)
Energy (gWh)
Annual Costs (000)
Surplus Sales of WRP to Other Entities
Maximum Rate of On-Peak Delivery (MW)
Energy (gWh)
Net Revenues (000)
Western Average Pass-Through Rate
Net Costs (000)
Energy (gWh)
Average Per Unit Cost (mills per KWh)

1997

1998

1999

2000

3.50
14.00

3.64
14.42

3.79
14.85

3.94
15.30

4.09
15.76

491
1237.1
$35,695

475
899.0
$28,959

352
713.1
$23,610

366
994.4
$32,131

468
1001.5
$35,494

0
1680.8
$6,803

0
1416.8
$7,055

0
1140.4
$7,713

0
1532.1
$9,842

0
1626.1
$12,583

$28,892
1237.1
23.35

$21,904
899.0
24.36

$15,898
713.1
22.29

$22,289
994.4
22.41

$22,910
1001.5
22.88

The WRP rate charged by Western does not represent the
total cost impact to customers. In addition to the effect
of rates paid to Western, the operational costs of each
SLCA/IP customers’ own resources can be affected by the
commitment to purchase WRP. In general, these impacts will
be positive; that is, there will be additional savings
through reduced energy costs and, in some instances,
reduced capacity costs.
The reverse can occur, however,
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when a purchase alternative results in forced purchases of
WRP
due
to
Western’s
purchase
obligations.
These
additional cost impacts, while significant, will not affect
Western’s rates and, therefore, were not considered in the
WRP rate calculation.
(However, these impacts will be
accounted for when Western develops a levelized-cost
analysis and cost curves, as they were in the results of
the proof-of-concept analysis.)

6.6

SENSITIVITY (RISK) ANALYSIS

As discussed in Section 4.6, the financial risk associated
with
acquisition
of
WRP
rests
with
the
customers.
Financial risk can be classified into four areas: hydrology
risk, fuel price risk, load growth risk, and contractual
risk.
Contractual
risk
is
best
addressed
through
structuring terms and conditions of the purchase as a part
of contract negotiations.
Western will use sensitivity
analyses where necessary to address other areas of risk.
Hydrology risk describes the probability that Western will
not be able to fulfill its contractual obligation to supply
CROD during any given season, due to the variation in water
conditions. Conversely, during favorable water conditions,
Western may be able to supply additional hydroelectric
power, reducing the need for WRP. As described in Section
4, one way customers may mitigate this risk is by
requesting a portfolio of WRP with varying amounts and
15
By examining a range of low, average, and high
terms.
water conditions in analyses of longer-term purchases,
Western
can
demonstrate
the
value
of
various
WRP
alternatives to the customers under differing future
scenarios to assist in these decisions.
For acquisitions of more than five years, Western’s
evaluation process will address the effects of uncertainty
in fuel price and load projections.
When appropriate to
the circumstances, sensitivity analyses could be examined
for these long-term purchases by using a range of future
load growth and fuel price scenarios for the utility
systems modeled.
Fuel price is central to risk analysis
and risk mitigation associated with resource alternatives.
While price fuel risk can be mitigated through contractual
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terms, such risk mitigation comes at a cost. The effect of
variation in future fuel prices on the value of a WRP
alternative can be examined by Western through conducting
model evaluations over a range of future fuel prices.
Similarly, a range of future load growth for customers, as
provided by the customers, can be examined when appropriate
to determine the effects of future load growth on the value
of the WRP alternatives.
After reviewing the results of all of the analyses
described throughout this section, Western will make
replacement resource acquisition decisions based on the
aggregate purchase amount requested by customers.
The
sensitivity analysis discussed above, along with the
integrated analysis for a range of water conditions for the
actual WRP evaluations, will assist Western in what in many
cases
will
be
a
decision
among
closely
competing
alternatives.
The non-cost characteristics of resource
alternatives will also be considered to further refine the
ranking as a tie-breaker to assist further in selecting the
winning proposal(s).

6.7

DISCUSSION OF RESULTS

As discussed previously, the purpose of the proof-ofconcept analysis was to demonstrate the modeling tools and
evaluation methodology, not to prepare an actual evaluation
resulting in selection of specific replacement resource
alternatives.
The hypothetical replacement resources were
selected to test the capabilities of the recommended tools
to evaluate the wide range of alternatives that Western may
encounter during the Replacement Resources Process.
The
paragraphs which follow summarize the performance of these
tools with respect to:
•

replacement resource characteristics;

•

transmission system transactions;

•

the SRP Exchange Agreement; and

•

economic dispatch of system resources.
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WRP RESOURCE CHARACTERISTICS

The
proof-of-concept
analysis
demonstrated
that
the
evaluation process is capable of differentiating the
distinct characteristics of each hypothetical replacement
resource, as discussed below.

6.7.1.1

SCHEDULE

AND

PRICE

The results of the analysis illustrated the interaction of
differences in WRP price and scheduling restrictions for
the five purchases modeled, as discussed below.
The
first
two
alternatives,
involving
firm-capacity
purchases with associated energy, were priced so that the
first alternative had a higher capacity cost and lower
energy cost than the second.
The levelized cost over the
five-year study period was lower for Alternative 2 only at
the lowest (10 percent) capacity factor.
At higher
capacity factors, the increased use of lower cost energy
from Alternative 1 offset the higher capacity cost,
resulting in Alternative 1 being the lower cost resource
overall.
Although Alternative 3 did not have an explicit capacity
charge, its energy rate was higher than that for
Alternatives 1 and 2.
In addition, Alternative 3 had a
minimum monthly schedule of 50 percent.
The modeling
results showed that based on economics, the purchase would
not be scheduled at the required 50 percent level. Energy
from
other
lower
cost
resources
was
displaced
to
accommodate the minimum schedule for Alternative 3.
The
minimum schedule requirement of 60 percent on-peak capacity
factor for Alternative 4, the capacity-exchange purchase,
also displaced lower cost power to schedule the WRP power
(non-economic scheduling).
The wind resource modeled in Alternative 5 showed the
economic effects of a non-dispatchable resource.
The
hourly energy schedule was estimated as the actual output
from the project, and was not scheduled based on economics.
The combination of high energy cost and a lack of
dispatchability resulted in the wind resource being the
highest cost alternative.
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FIRM CAPACITY

An additional difference between the alternatives and the
base case was that all of the alternatives provide some
degree of assurance of power deliveries during the on-peak
period, as opposed to the short-term economy energy
purchases assumed in the base case, which offer no
guarantee of availability at any given time.
The firmcapacity resources (Alternatives 1, 2 and 4) would give
Western the ability to schedule the maximum hourly demand
in any hour.
The cost of this was either the direct
capacity cost, or for the capacity exchange, the increased
amount of return energy required.
Alternative 3 was assumed to be a firm-energy purchase and,
as such, the supplier would not guarantee delivery of the
maximum capacity during all peak hours. Western would need
to rely on its own resources or purchases from others to
provide capacity in hours where the full capacity from this
alternative was not available.
Alternative 5, purchase from the wind resource, is nondispatchable and, like Alternative 3, cannot be considered
a firm-capacity resource based on its nameplate capacity.
Although the energy produced is dependent on the wind speed
during any given hour, some level of reliable capacity can
be associated with this power, although it would be
significantly lower than the maximum, or even the average,
capacity produced. The special characteristics of the wind
resource also limit its “ capacity factor,” based on the
16
wind profile at the site.

6.7.1.3

LOCATION

Delivery location was varied across the alternatives to
illustrate the capability of the model to incorporate the
effects of transmission constraints into the economic
dispatch of the interconnected system.
The alternatives
included four different delivery points to Western’s
system.
(Alternatives 1 and 5 were both delivered at
Craig, Colorado, but varied with respect to other resource
characteristics.)
The WRP resource location will affect the power flow on
Western’s transmission system and over other transmission
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paths in the WSCC region. An example of this in the proofof-concept analysis was Alternative 1, which was assumed to
be delivered at Craig, and Alternative 2, which was
delivered at Pinnacle Peak.
Both resources provided
approximately the same amount of capacity and energy, but
affected power flows differently. The effects of resource
location
on
transactions
and
power
flows
between
transmission areas is discussed in more detail below.

6.7.2

TRANSMISSION SYSTEM TRANSACTIONS

Although
specific
transmission
improvements
were
not
explicitly
modeled
as
part
of
the
proof-of-concept
analysis, the results of the analysis do illustrate how the
location of the WRP resource will affect the flow of power
on Western’s system. In the example of Alternatives 1 and
2 which were assumed to be delivered at Craig and Pinnacle
Peak, respectively, the detailed transmission information
available from MULTISYM shows that the net flow of energy
across TOT2A from north to south was about twice as much in
17
In addition, Western’s
Alternative 1 as in Alternative 2.
defined transmission link was scheduled at the maximum flow
approximately half of the hours in the year in Alternative
1 as compared to less than 20 percent of the hours in the
year for Alternative 2.
These results suggest that
relaxing Western’s transmission constraint by purchasing
transmission capacity from another system or upgrading
facilities across TOT2A might improve the economics of
Alternative 1.
While MULTISYM can model contractual transmission path
constraints and identify the consequent effect on economic
dispatch and reliability, traditional power-flow analysis
will be necessary to study transmission effects in detail,
as discussed in Section 4.3.6.3.
During the actual WRP
evaluations, Western will examine the results, and identify
cases where detailed transmission analysis can be used to
identify transmission improvements that would increase
Western’s transfer capability (in this case across TOT2A).
Engineering analysis could then produce cost estimates for
potential transmission system additions.
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The integrated analysis would then be reanalyzed with the
additional
transmission
capacity
available
after
improvement. Western would then recalculate the levelized
cost for Alternative 1 with the transmission improvement
including the effects of the change in system economic
dispatch, as well as the cost of the upgrades or
improvements.
This modified levelized cost would then be
compared to the levelized costs for the other alternatives
to determine the lowest cost WRP resource.

6.7.3

SRP EXCHANGE AGREEMENT

A WRP resource located at Craig could affect the
transmission available to SRP under the SRP Exchange
Agreement.
When Western is not able to provide exchange
power, and SRP requires wheeling from Western to wheel
power from SRP’s allocation from its share of Craig,
Hayden, or Four Corner generating units, some of this
transmission capacity could be used by the replacement
resource.
This is illustrated by Alternative 1, in which
the WRP resource was assumed to be located at Craig. The
amount of power that SRP was projected to schedule from its
share of the Craig and Hayden units was reduced in
Alternative 1, as compared to Alternative 2.
The
transmission constraints limited the amount of power that
could flow from SRP’s Craig and Hayden units to its load in
Alternative 1.
Conversely, one of the limiting factors in the amount of
energy that can be exchanged as part of the SRP Exchange
Agreement is the requirement that sufficient generation
must be available at Glen Canyon for Western to serve its
Arizona and Southern Utah customers.
A WRP resource
located near Arizona could potentially provide Western
additional power in Arizona and increase the amount of
power available to be exchanged.

6.7.4

RESOURCE DISPATCH

6.7.4.1

SLCA/IP RESOURCES

The WRP resource will primarily provide on-peak power to
the extent that Western cannot provide it from SLCA/IP
resources, including GCD, due to operating restrictions.
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Typically, the WRP resource will not affect the way that
Western schedules its hydropower; however, Western may
modify its hydroelectric schedule to accommodate economy
energy transactions using WRP.

6.7.4.2

THERMAL PLANT DISPATCH

The WRP resource can affect the dispatch of thermal
resources owned by SLCA/IP customers purchasing or not
purchasing WRP, as well as resources owned by other
utilities.
The minimum scheduling requirements of a WRP
purchase can displace lower cost resources.
This was
illustrated in several of the alternatives evaluated,
including Alternative 3.
In this example, Alternative 3,
which had a 50 percent minimum monthly schedule and an
energy cost of 26 mills, displaced other resources owned by
SLCA/IP
customers
with
an
average
energy
price
of
approximately 23 mills. Similar displacement of lower cost
SLCA/IP customer resources occurred for Alternatives 4 and
5.
Alternatively, the WRP resource could change the economic
dispatch of other thermal resources.
To the extent that
the WRP energy is priced lower than the system marginal
cost, the WRP resource could displace more expensive
resources.
This was illustrated with Alternative 1 as
discussed in Section 6.2.
In addition, a capacity exchange resource where payment is
in the form of return energy can affect both the hourly
scheduling
of
resources
and
the
overall
level
of
generation. The on-peak resource schedule would be reduced
and the off-peak generation increased to provide return
energy.

6.8

FINDINGS

The
proof-of-concept
analysis
demonstrated
feasible
methods, techniques and tools for Western to use in
evaluating and acquiring replacement resources. While the
methods identified were demonstrated primarily with power
purchases, these same methods and modeling tools will be
applicable for analyzing alternatives such as resource
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lease or build options for longer-term replacement in the
future. Additional findings follow:
1. Given the complexities of the purchase and sale
transactions in the WSCC bulk power market, a tool such
as the MULTISYM production cost model is essential for
accurately
modeling
the
interaction
of
potential
replacement resources with the interconnected system.
The MULTISYM model, as implemented for the proof-ofconcept analysis, also accounts for:
•

the
effect
of
existing
transmission
system
constraints on replacement resource alternatives
and their operation in the interconnected system,
including
the
ability
to
modify
transmission
constraints to examine “ what-if” scenarios;

•

the interaction of replacement resources within the
interconnected system;

•

the modeling of a wide variety of power purchase
pricing
structures,
scheduling
restrictions,
delivery locations, and other characteristics such
as dispatchability and reliability;

•

non-firm purchase and sales opportunities
transactions, from both existing resources
replacement power resources;

•

the displacement of generation from other resources
by replacement power; and

•

varying
levels
of
customer
participation
specific replacement resource alternatives.

and
and

in

2. Although specific transmission improvements were not
explicitly modeled as part of the proof of concept
analysis, the results of the analysis do illustrate how
the location of the WRP resource will affect the flow of
power on Western’s system.
While MULTISYM can model
contractual transmission path constraints and identify
their affect on economic dispatch and reliability,
traditional power-flow analysis will be necessary to
study transmission effects in detail.
3. Appropriate sources for interconnected system load and
resource data were identified and tested, and will be
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appropriate for Western to use in maintaining a current
database to use in evaluating replacement resources.
4. Data gathering and implementation resulted in a useable
database for Western as a starting point for actual
evaluations.
The models developed during the proof-ofconcept analysis are in a relatively advanced stage of
implementation, reducing the amount of additional work
for Western prior to performing actual replacement
resource evaluations.
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ENDNOTES:
1

For each year, this would normally involve 8,760 hourly
simulations of a very complex system.
The model was further
simplified for the proof-of-concept analysis to represent one typical
week for each month. For the base case and first WRP alternative,
this still involved a total of over 10,000 hours simulated
(168
hours per week x 1 week per month x 12 months per year x 5 years).
For the remaining four WRP alternatives, the two years simulated
resulted in over 4,000 hourly simulations.

2

The analysis did not attempt to demonstrate Western’s ultimate
decision-making process, which would result in the selection of a
particular replacement resource alternative or combination of
alternatives.
3

For example, the costs associated with the 50 percent minimum
energy schedule for Alternative 3 were treated as a fixed costs,
because SLCA/IP customers would be required to pay for that amount of
energy regardless of whether it was scheduled or not. Similarly, all
of the energy costs of Alternative 5 were assumed to be fixed because
of the non-dispatchable nature of the wind resource.

4

The change in the operation of other utility resources
represents a combination of (i) economy sales by Western of surplus
WRP (not used by SLCA/IP customers), (ii) economy sales by SLCA/IP
customers from resources displaced by WRP, and (iii) reduced economy
energy sales from other utility resources to SLCA/IP customers
because of energy displaced by “ forced”
sales of WRP to meet
minimum purchase obligations or accommodate energy from a nondispatchable resource.

5

As compared to the base case in 1996, the projected generation
from non-SLCA/IP resources in Alternative 1 was reduced by
approximately 1,680 gWh, with an associated decremental cost of
approximately 22.1 mills per kWh.
This represented a savings of
approximately 8.1 mills per kWh, or $13,600,000. These savings were
assumed to be split 50/50 between SLCA/IP customers and other
utilities.
A similar calculation was used to estimate the split
savings for Alternative 2.

6

For the proof-of-concept analysis, these sales were assumed to
take place at 85 percent of the decremental cost of the resources
affected.
For example, Alternative 5 (the wind project) was
estimated to displace approximately 271 gWh of energy from other
utility-owned resources with an associated decremental cost of 23.1
mills per kWh.
The other utilities were assumed to pay SLCA/IP
customers 85 percent of the decremental cost or 19.7 mills per kWh
for this power for a total cost of approximately $5,331,000.
This
represents the revenues the SLCA/IP customers would receive. Similar
calculations were used to determine the SLCA/IP customer and other
utility estimated split the savings for Alternative 3 and Alternative
4.

7

In this case, the marginal energy cost of the particular IOU
was projected to increase slightly more than the average increase in
non-firm energy costs system-wide; hence the decrease in economics
compared to the base case.

8

The non-firm market was represented with a five block pricing
structure in which each block is assigned a price and a corresponding
percent of total non-firm energy. For the proof-of-concept analysis,
representative prices were estimated based on current market
conditions.
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9

The results of the integrated analysis were used to better
estimate the net reduction in the levelized per-unit costs of each
alternative due to sales to other utility systems.
These energy
sales to other utility systems would occur primarily during the offpeak but could also occur during the on-peak period.
To be conservative, the per-unit credit derived at the specific peakperiod capacity factor from the integrated analysis was assumed to be
the maximum credit in refining the screening analysis.
For peakperiod WRP capacity factors greater than the capacity factors
projected in the integrated analysis, the per-unit credit was reduced
proportionately, so that at a 100 percent peak-period capacity factor
the per-unit credit was reduced to a small fraction of the maximum
per-unit credit.
The proportionate reduction was made in order to
approximate the reduction in WRP energy available for sale to other
utilities when SLCA/IP customers make more intensive use of WRP
during the peak period. For example, if the per-unit credit from the
integrated analysis was 4.5 mills/kWh associated with a 55 percent
peak-period capacity factor, the per-unit credit was not increased at
a 50 percent peak-period capacity factor.
Although, arguably, a
reduction in WRP scheduled to SLCA/IP customers represented by a
lower peak-period capacity factor would result in more WRP available
for non-firm sales, there is no guarantee there would be opportunity
for additional, economical non-firm sales.

10

Comparing the results of the initial screening analysis and the
adjusted levelized-cost analysis demonstrates how the economic
ranking of the alternatives can change through use of the more
accurate cost estimates obtained from the integrated analysis.
In
the screening analysis, Alternative 2 had the lowest costs up to a 30
percent capacity factor. The results of the adjusted levelized-cost
analysis changed this ranking, and Alternative 1 is now the lowest
cost resource at a 20 percent capacity factor. Also, the screening
analysis indicated that Alternative 4 has the lowest cost at a
capacity factor of 60 percent or greater.
This changed in the
integrated analysis, with Alternative 1 becoming the lowest cost
option at a capacity factor of 60 percent or greater.
Although
Alternative 5 is the highest cost resource in both analyses, the
integrated analysis in which the actual hourly interaction of this
non-dispatchable resource is captured, results in a significant
increase in the cost of this alternative.

11

For example, the results from the integrated analysis show that
Alternative 4 provided the lowest costs in the first year (1996),
while Alternative 1 had the lowest costs over the five-year period.
Therefore, Alternative 1 was the lowest cost resource for a five-year
purchase, while Alternative 4 would be the lowest cost resource for a
single year purchase in 1996.

12

Only those alternatives which operate at particular capacity
factors shown are included in the curves.
(For example, only two
cost curves are shown at 30 percent capacity factor and below,
because only two alternatives operate at 30 percent capacity factor
or below.)

13

As described in Section 4.3.5.1, separate cost “ pools” are
assumed to be established for expenses associated with specific
purchases of WRP, which will include both the direct and indirect
costs associated with Western’s purchase and delivery of WRP.
In
addition, the cost pool will be reduced by any revenue gained from
Western’s marketing surplus WRP to others or, if economical, use of
surplus WRP to meet Western’s firming energy requirements for its
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SLCA/IP commitments. The net revenues derived from these sales will
be applied as a credit to the appropriate cost pool.
14

As discussed in Section 6.2, Western may dis-aggregate the
results further in cases when some SLCA/IP customers choose not to
participate in WRP.

15

See the discussion of this portfolio approach in Section 4.2.2.

16

One possibility would be to firm the capacity of this resource
by adding low-capital cost backup generation
However, this would
significantly increase the cost of this alternative, which was
already the highest cost resource over the five-year period.
Construction of any type of generation, including backup generation
at a wind resource site, would not be likely to be economical over a
short period such as five years. The capacity for renewable resource
alternatives (and therefore any firming judged to be necessary by
Western depending on the circumstances) will depend on a number of
factors including the treatment of the specific project by the Inland
Power Pool.
17

TOT2A is the constrained transmission path connecting the
Southwest corner of Colorado and the Northwest corner of New Mexico.
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SECTION 7
CONCLUSIONS AND RECOMMENDATIONS

7.1

INTRODUCTION

This report has addressed the three principal requirements
of Section 1809 of the Grand Canyon Protection Act of 1992.
Western, acting on behalf of the Secretary of Energy, has:

7.2

•

identified feasible methods of replacing power made
unavailable at Glen Canyon Dam;

•

included an investigation of the methods to
identify
modifications
or
additions
to
the
transmission system that may be required to acquire
and deliver replacement power; and

•

included an investigation of the feasibility of
integrating operations at Hoover Dam and Glen
Canyon Dam to replace all or part of such lost
capacity.

•

developed this report in consultation with agencies
of the Department of the Interior, representatives
of
CRSP
power
customers,
environmental
organizations, and the Colorado River Basin States.

FEASIBLE METHODS

This Methods Report identifies the economically and
technically feasible methods that Western will use to
evaluate and select resources to replace capacity made
unavailable (or “ lost” ), due to changes in operational
criteria at Glen Canyon and other SLCA Integrated Projects
sites. The methods are consistent with established Western
resource acquisition policies, such as Western’s Principles
of IRP.
The methods also reflect consideration of
provisions of the SLCA/IP Contract Amendment; the Record of
Decision in Western’s Energy Planning and Management
Program EIS; considerations related to Western’s Electric
Power Marketing EIS and Reclamation’s Glen Canyon Dam EIS;
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pertinent FERC orders; and laws affecting the DOE, Western,
and the Colorado River Storage Project.
Western intends to use the methods outlined in this report
to replace lost generation to meet resource needs.
Western’s firm-power customers will periodically inform
Western of the amount and term of replacement resource
acquisitions to be made on their behalf, which Western will
then acquire and deliver to them.
Western will evaluate
and select resources based on the methodology and criteria
explained in this Methods Report, and generally follow a
least-cost strategy.
Western will also investigate and
apply energy efficiency measures when cost effective.
Western will use a screening tool and a detailed computerbased economic dispatch and production cost model to
evaluate resource offers from potential suppliers.
This
Methods Report details how these evaluation tools can be
used to evaluate resource acquisitions options.
Greater
public involvement and more complex evaluation procedures
and acquisition methods will be used for long-term
acquisitions than for short-term or seasonal acquisitions.
This report also includes a “ proof-of-concept” analysis
demonstrating use of the evaluation tools and procedures on
five hypothetical replacement resource alternatives with
varying degrees of complexity.
The proof-of-concept
analysis was limited to hypothetical resource alternatives
involving power purchases.
By evaluating diverse power
acquisition
alternatives
and
considering
transmission
system constraints and possible mitigation measures, the
analysis illustrates the ability of the screening and
evaluation tools to be flexible enough to handle a “ real
world” resource acquisition process. The proof-of-concept
analysis demonstrates that the acquisition methods and
evaluation tools identified in the Methods Report provide
an economically and technically feasible methodology for
Western to use in selecting replacement power resources to
offer to firm-power customers.

7.3

TRANSMISSION SYSTEM MODIFICATIONS

Western has identified transmission system constraints that
could affect the acquisition of power to replace lost Glen
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Canyon capacity.
This Methods Report did not investigate
or attempt to identify transmission system modifications
associated with any specific acquisition, since no specific
long-term acquisition has yet been identified.
Western will continue to study potential future CRSP
transmission system modifications that could yield needed
improvements in system reliability and increased transfer
capability.
Additionally, Western will supplement its
studies of potential transmission system modifications
whenever it identifies a specific resource that it expects
would result in a least-cost replacement for Western and
its firm-power customers.
If cost-effective transmission
projects
are
identified,
Western
will
seek
the
authorization and appropriations required to construct (or
participate in construction of) such projects.

7.4

ADJUSTING HOOVER POWER PLANT OPERATIONS

Western has investigated the feasibility of adjusting
operation at Hoover Power Plant to replace all or part of
the lost capacity at Glen Canyon. All Hoover capacity and
energy
currently
available
is
allocated
to
Hoover
contractors.
Previous work done by the Bureau of
Reclamation and Western suggests that small efficiency
improvements (roughly a few percent) are possible from
integrating operations at Glen Canyon and Hoover. However,
efficiency improvements would result mainly in additional
energy, rather than the capacity that is needed to replace
lost capacity at Glen Canyon.
Physical and institutional barriers would make efficiency
improvements difficult to realize, since Hoover and CRSP
customers have widely varying interests and physical
locations.
Allocating
efficiency
gains
among
the
contractors would be a complex undertaking. Additionally,
transmission system use and losses would increase, negating
some benefits of integration.
Complicated and expensive
changes
to
Western
and
Reclamation
control
and
communications systems would also be required to integrate
the two power plants.
At this time, Western has concluded that adjusting
operations at Hoover Power Plant is not a feasible method
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of replacing lost Glen Canyon capacity.
However, Western
will continue to monitor and participate (when appropriate)
in any of Reclamation’s future investigations of power
plant integration.

7.5

ADDITIONS TO LEGAL AUTHORITIES

The methods outlined in this Methods Report can be
accomplished within Western’s existing authorities to
purchase or exchange power on the regional power market.
This will be adequate for resource acquisitions in the near
term, while regional surplus power is assumed to be
inexpensive and readily available, and may also be adequate
over the longer term.
Western is not currently proposing acquisitions that would
require new legal authorities, so implementing draft
legislation is not needed at this time.
Should regional
power surpluses be exhausted and power purchase costs
increase,
it
could
become
feasible
for
Western
to
participate in or acquire power generation resources.
If
this is determined to be more cost effective than other
replacement power alternatives, Western will request from
Congress
any
additional
required
legal
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DOCUMENT AND METHODOLOGY REVIEW

B.1

INTRODUCTION

This appendix contains a review of resource planning tools,
models, methodologies, and relevant background information,
including recent resource planning studies utilizing these
planning tools.
Recent modeling efforts completed by and
for Western and Reclamation were reviewed, as were
methodologies and models in current use and commonly
accepted within the electric utility industry.
Pertinent
integrated resource plans (IRPs) completed by utilities
within the Western region were also reviewed, primarily for
modeling methodologies and tools, and secondarily for
information provided on other topics relevant to the
Replacement Resources Process.
Many reports, articles, studies, and analyses were reviewed
as part of the background research for this report.
In
addition, comparative reviews and analyses of resource
planning tools conducted by others were utilized.
A
listing of the primary reference documents for this study
is included in Appendix C to this report.
The summary
comments provided below represent a limited discussion of
the area of resource planning techniques and tools,
focusing on the models which were determined to be most
likely candidates for use by Western, and the principal
resource planning documents reviewed.

B.2

GLEN CANYON DAM STUDIES

A summary of the power modeling techniques used in the most
recent planning efforts in support of environmental studies
on GCD is provided below.
The two studies discussed are
Western’s Salt Lake City Area Integrated Projects Electric
Power Marketing Environmental Impact Statement (EPM-EIS),
and the Operation of Glen Canyon Dam, Final Environmental
Impact Statement (GCD-EIS) by the Bureau of Reclamation.
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WESTERN SLCA/IP ELECTRIC POWER MARKETING EIS

Argonne National Laboratory (Argonne) prepared the analysis
for the EPM-EIS primarily by using existing modeling tools
which were customized, as required, to model the specific
issues related to the analysis. Individual descriptions of
the models used are provided below under the heading Models
and Analytical Tools.
The utility systems that Argonne modeled encompassed all of
Western’s long-term firm customers, plus five large
investor-owned
utilities
that
are
interconnected
to
Western’s
long-term
firm
customers
and
purchase
a
significant amount of non-firm energy from Western.
To
simplify the modeling requirements, only the five investorowned utilities and Western’s 12 largest long-term firm
customers, which account for more than 85% of Western’s
total load, were modeled in detail.
Western’s remaining
smaller customers were represented through a process of
scaling the information for the large customers.
The power output from the Colorado River Storage Project
was projected using Reclamation’s Colorado River Simulation
model (CRSS) and Western’s geometric algorithm.
CRSS was
used to estimate the monthly maximum capacity and energy
for
each
hydroelectric
facility,
and
the
geometric
algorithm was then used to refine these estimates to
account for hourly and daily ramp rates. The model used 85
traces (sequences of historical water conditions) to
develop
monthly
capacity
and
energy
probability
distributions.
The monthly capacity and energy for the Collbran and Rio
Grande projects were estimated based on an average of
historical data.
This treatment of the smaller projects
did not account for changes in future generation levels;
however, Argonne determined that since the two projects
represent only 3% of the total SLCA/IP resources, the
errors introduced from this methodology would be relatively
small.
Argonne modeled Western’s long-term firm energy and
capacity purchase requirements, which Western uses to
supplement
its
hydroelectric
generation,
with
two
relatively
simple
equations.
These
equations
balance
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Western’s load and control area obligations with Western’s
resources, adjusting appropriately for project use and
losses. Argonne noted that this simplified methodology may
result in an apparent mismatch between capacity and energy
purchases; however, they felt that the additional time and
effort required to enhance the modeling would not result in
significantly different conclusions for the analysis.
When
Western’s
projected
power
supply
resources
significantly exceed its load obligations, Western markets
the surplus through short-term (seasonal or monthly) firm
capacity and energy sales. Based on a review of Western’s
historical marketing of short-term firm sales, Argonne
decided to model only short-term firm energy sales (i.e.,
not include short-term firm capacity sales), and assign the
short-term energy sales to Western’s customers based on
each customer’s allocation of long-term firm energy.
Argonne modeled Western’s spot-market activities using both
the Hydro LP model and the Spot-Market Network model. The
Spot-Market Network model represented Western’s sales-forresale activities.
The Hydro LP was then used to model
Western’s activity in the spot-market, including shifting
off-peak hydroelectric energy to on-peak periods, based on
marginal cost curves derived using ICARUS.
To evaluate the impact of the power marketing alternatives,
Argonne prepared least-cost expansion plans for each of the
12 large long-term firm customers and the five selected
investor-owned utilities, using Argonne’s PACE series of
models.

B.2.2

GLEN CANYON DAM EIS

The EGEAS model developed by EPRI was the principal tool
used to simulate operations of the regional interconnected
power system, and to quantify the impacts of operational
changes at GCD, in the GCD-EIS prepared by Reclamation.
The EGEAS model is discussed in more detail later in this
section.
The base case alternative to which all other alternatives
were
compared
represented
utilities’
operations
and
expansion over time, with GCD operating under average
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conditions just prior to the adoption of the interim flow
regulations (according to the post-89 marketing criteria).
The change cases examined changes in operating criteria
that affect GCD’s ability to generate power, including the
preferred (modified low fluctuating flow) alternative. The
SLCA/IP
marketable
resource
is
different
for
each
alternative, as resource-based marketing is assumed.
The
study period encompassed a 50 year time frame commencing in
1991.
The year 1991 was used instead of 1995 to be
consistent with other analyses in the GCD-EIS.
The study area encompassed essentially the entire regional
power market receiving GCD power from the SLCA/IP. Utility
systems were analyzed in two categories:
•

Large systems, which represent about one-half of the
SLCA/IP power market, were analyzed using EGEAS.

•

Small systems, many of which do not own generation
resources, were analyzed using a simple spreadsheet
model that assumed the costs of purchasing replacement
power would be the rate of the current wholesale
supplier, or the avoided costs of the selling utility.

The Environmental Defense Fund’s Electric Utility Financial
and Production Costs Model (Elfin) was also used to verify
the production cost and economic dispatch results from the
EGEAS model.

B.3

MODELS

B.3.1

AND

ANALYTICAL TOOLS

SCREENING TOOLS

Screening tools are used in the resource evaluation process
to reduce the number of alternatives to be examined in a
detailed evaluation.
There are several methodologies and
techniques available to develop screening tools.
The
Electric Power Research Institute (EPRI) identifies the
most common screening technique as the levelized busbar
1
The Northwest Public Power
revenue requirement method.
Council also uses levelized costs, based on a resource’s

1
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capital and operating costs, as a preliminary
2
tool.

APPENDIX B

screening

The development of levelized busbar costs for a resource
involves calculating the annual revenue requirement over
3
the period , producing an equivalent annual stream of
costs, and dividing the costs by the energy to determine a
4
This information can then be used
levelized busbar cost.
to develop a screening tool, which would consist of a table
that ranks the alternatives based on the levelized busbar
costs.
This technique does not consider the affects of
variations in capacity factor on cost.
To account for
alternative capacity factors, the process can be repeated
for different capacity factors.
The results can then be
used to develop a screening diagram, or graph, that
identifies the levelized cost as a function of capacity
factor. Resource options that have a higher cost under all
capacity factors can then be screened out (assuming for
this example that cost is the sole screening criteria).
The
analysis
can
be
further
expanded
to
include
consideration of other input variables which affect cost,
such as alternative fuel price projections.
Additionally, evaluation criteria specific to the analysis
being conducted can be developed and then used as a
screening tool. Resource alternatives that do not meet the
evaluation criteria would be eliminated from further
evaluation.
For example, if an evaluation criteria is
“ select only mature technologies” , a resource option that
is a developing technology would be eliminated from further
analysis.
There are several techniques available to develop screening
tools and the selection of the approach depends on the

2

3

4

1991 Northwest Conservation and Electric Power Plan, Volume II - Part
II.
The period can be set at the book life of the resource. Alternatively,
a set period can be defined for an analysis to ensure that the resources
are evaluated over similar periods.
This may require replacing a
resource with a shorter life or accounting for end-effects if the
resource life extends beyond the defined period.
Levelizing costs is a process that converts a non-uniform series of
costs into a uniform series of costs that has the same present value as
the original stream of costs. The levelized cost of a $10 payment that
remains constant each year is $10.
The levelized cost of a payment
that begins at $10 but escalates at 5 percent per year thereafter is
$17.27 over a 40-year period, assuming a 7% discount rate.
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evaluation; however, it is critical that a
approach is adopted and applied to each

HYDROLOGY MODELS

B.3.2.1

COLORADO RIVER SIMULATION MODEL (CRSS)

The CRSS is a series of computer programs and databases
developed by Reclamation to simulate the operation and
hydrology of the Colorado River system.
It is used for
long-term planning and operational studies by water
resource managers. It can be used to evaluate such issues
as flood control, irrigation, municipal and industrial
water use, hydroelectric capacity and energy, water quality
(salinity), recreation, and fish and wildlife under a
variety of hydrologic conditions.
Development of the CRSS began in 1970; after 10 years of
development and initial testing the CRSS began receiving
widespread use and acceptance in the early 1980’s.
It is
currently the standard model used by Reclamation to plan
its operation of the system, and is used by Reclamation to
prepare the Annual Operating Plan for the Colorado River
reservoirs.
The CRSS is a monthly average water accounting model which
originally ran only on a mainframe computer, but there is
now a PC version of the model available.
The CRSS uses
initial reservoir conditions; anticipated water depletions
due to municipal, industrial, and irrigation usage;
scheduled generator outages; and historical hydrology to
project
monthly
reservoir
water
releases,
reservoir
elevation
levels,
salinity,
maximum
hydroelectric
generating capacity, and hydroelectric energy generation.
The model also incorporates all the relevant “ laws of the
river”
and compacts that govern the operation of the
Colorado River system.
These include the Colorado River
Compact, Upper Basin Colorado River Compact, and the
Mexican Water Treaty.
The CRSS is the most comprehensive and accepted system
model for projecting reservoir water releases on a monthly
basis.
Its
current
ability
to
accurately
project
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hydroelectric generation is more approximate.
Generation
is based on the total reservoir release for the month and
the average monthly generating head, while generating
efficiency is based on average monthly hydroelectric
equipment efficiencies.
The generating capacity estimate
is the instantaneous maximum generating capability based on
the average monthly reservoir head.
Head losses are also
based on average conditions.
The model does not currently simulate the effects of daily
and hourly operating restrictions such as minimum releases
and generating ramp rates on power generation. The effects
of these restrictions could be approximated by modifying
the CRSS to incorporate algorithms such as the geometric
algorithm (discussed below).
The effects would, however,
still be approximate since the CRSS does not perform any
hydroelectric power dispatch simulation to projected load
curves.
The CRSS is typically run by Reclamation using a series of
hydrologic traces to represent differing potential future
runoff conditions over the planning horizon.
Reclamation
has standardized a method called the index sequential index
method for generating the hydrologic traces based on the
historic hydrologic sequence.
A lag of one year is
typically used for wrapping to the end of the historic
sequence of years.
The CRSS is considered to be the “ standard”
Colorado
River Model. It is well documented and tested. It is also
the official planning model used by Reclamation and other
entities.

B.3.2.2

PRYSM

PRYSM is a new hydrologic model being developed by the
CADSWES of the University of Colorado at Boulder.
A
version of this model is being developed for Reclamation.
It appears that the model will primarily be a water routing
model with limited hydroelectric generation and dispatch
modeling abilities. Eventually, this model may be used by
Reclamation as a replacement for the CRSS.

B.3.3
B.3.3.1

HYDROELECTRIC GENERATION DISPATCH
VALORAGUA

VALORAGUA is a model for the optimal operating strategy of
mixed hydro-thermal generating systems developed by the
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International Atomic Energy Agency in 1992.
It was
developed for the Electricidade de Portugal (EDP) primarily
for planning of EDP’s power generating system. The goal of
VALORAGUA is to determine the optimal operational strategy
for a fixed power system configuration, taking into account
the most important constraints and uncertainties that
characterize the operation of a hydro-thermal system. The
model is a monthly model and determines the value of water
in terms of energy value.
The model is only designed to
optimize the current power system operation and not future
investments in power generation. The model optimizes water
releases over a year using input and output of the
hydroelectric generating units in the system, taking into
account the costs of operating the thermal power system.

B.3.3.2

HYDRO LP

Argonne developed and used Hydro LP for the EPM-EIS to
simulate the ability of Western’s SLCA/IP hydroelectric
generation facilities to serve firm and project use loads
and estimate Western’s participation in the spot-market.
The model is a custom model developed for Western.
It
incorporates spot-market prices determined by the SpotMarket Network Model discussed below. Microsoft FoxPro is
used as the primary programming tool; the model also
includes custom C-code and requires Industrial Strength
LINDO as its linear optimization package.
The Hydro LP model is designed to minimize Western’s net
operating costs considering spot-market purchases, supply
source energy costs, and revenues from spot-market sales.
Hydro LP incorporates the discharge restrictions placed on
GCD. Operational restrictions include minimum and maximum
discharge restrictions, and hourly and daily ramp rate
restrictions at GCD and Flaming Gorge.
Hydro LP also
includes a minimum transaction margin that is required for
shifting hydroelectric generation between on and off-peak
periods, area load control services, and IPP spinning
reserve requirements.
Hydro LP is a model for simulating
It runs on a weekly basis to
generation operations and imports
for each hour of the week from the
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ramp rate restrictions and monthly mandated water releases
at each dam which are determined externally by the CRSS
model, each hour of the simulated week depends on all other
hours in the week. Monthly results are extrapolated based
on one simulated week per month.
Required input data for Hydro LP includes:
•

Hourly long-term firm and short-term firm demand to be
met by the SLCA/IP hydroelectric generation system

•

Operational restrictions imposed at each dam and on
Crystal Reservoir

•

Monthly water releases at each dam and an associated
power conversion factor

•

Side flows into the hydrologic network

•

Inland Power Pool (IPP) reserve requirements

•

Area load control requirements

•

Hourly spot-market price estimates for the week (from
SMN model)

•

Variable operation and
hydroelectric facility

•

Hydroelectric generation shifting price margin

maintenance

costs

for

each

Model output includes:
•

Hourly operations at each dam
reservoir level, and generation

•

Purchased power costs

•

Sales revenue

•

Spot-market hourly purchases

•

Spot-market hourly sales

B.3.3.3

including

discharge,

WATERWAY

WaterWay
is
a
generalized,
short-term
hydroelectric
simulation and optimization model designed to represent the
hourly operation of a network of hydroelectric stations.
The model is commercially available from The Simulation
Group (TSG), and can be integrated into the use of TSG’s
production-costing models, which use the same input format
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and grammar, MULTISYM and PROSYM.
WaterWay allows the
modeler to represent the engineering level detail of a
hydroelectric system; this allows for accurate simulation
of the hourly operations.
The model uses an hourly time
step but can model multi-year operations.
Hydroelectric
generation is optimized over 168-hour weeks. The model is
designed to handle large problems.
It is driven strictly
by user input.
WaterWay is designed to run in either a stand-alone mode or
in conjunction with MULTISYM/PROSYM.
When used in
conjunction with the production-costing model, WaterWay
allows detailed simulation of a hydro-thermal power system.
In
the
integrated
mode
of
operation,
WaterWay’s
optimization routine will maximize the economic benefits of
hydroelectric production.
This can be accomplished by
using either the electric system load or the electric
system incremental cost as the optimization target.
When
the load is used as the optimization target, a peak-shaving
solution is obtained. When the incremental cost is used as
the
target,
the
optimization
considers
time-of-day,
hydroelectric
generation,
and
thermal
system
unit
commitment costs.
In stand-alone mode, the optimization
target is the time differentiated generation values, that
is, static price signals that vary by time of day.
The following details of the hydroelectric system can be
specified:
•

hourly level operation

•

cascaded and branched projects

•

time delays in water travel down river reaches

•

up to 30 storage reservoirs

•

evaporation

•

seepage from impoundments

•

time varying release requirements

•

natural inflows from up to 30 gages

•

multiple operating modes for storage facilities

•

multiple types of ramp rate constraints
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•

multi-point turbine efficiency curves

•

multi-point head loss functions

•

minimum turbine operating requirements

•

flexible tailwater representation

•

pump-back facilities

APPENDIX B

Since WaterWay operates on a weekly optimization basis, it
currently has no way to automatically look back and adjust
constraints based on past operating results.
When an
entire hydroelectric generating station is being simulated
as a single node, WaterWay combines the individual turbinegenerator units and treats them as one via the composite
efficiency function. Individual penstocks are also treated
as being combined.
For multiple penstocks, the head loss
function needs to be formulated to represent the combined
losses of a multiple penstock system.
Variables within WaterWay that constrain hydroelectric
operations can be varied by the user on an hourly basis.
These include river releases, diversions, control settings,
and inflows to the reservoirs.
Power generation is
calculated hourly.
WaterWay allows the user to simulate
the operation of each reservoir within the system in one of
five different modes.
These modes include 1) using set
releases or storage elevation control functions, 2) flowoptimized mode where elevation effects are not significant,
3) flow and head optimized when elevation changes within a
week are significant, 4) unit commitment where units are
cycled to make best use of available water, and 5) mixed
optimized and non-optimized nodes within the reservoir
network.
In the set release mode, the user can specify the release
pattern along with the storage operating constraints and
the
discharge
constraints.
WaterWay
performs
unit
commitment respecting the constraints imposed on the node.
In the storage elevation control modes, WaterWay operates
the
reservoir
to
stay
within
the
user-specified
elevation/storage
constraint
and
other
operating
constraints.
This mode is used for automatic peaking
operation.
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In WaterWay, flow releases are optimized using convex cost,
network
flow
programming
to
non-linear
optimization
targets.
Unit commitment is performed using incremental
dynamic programming on a node-by-node basis.
Discharges
affected by enforcement of operating constraints are
rescheduled using the network flow programming routine.
Full detailed power calculations are made on an hour-byhour basis.

B.3.3.4

HYDROELECTRIC LOAD/DISPATCH TOOLS

Environmental Defense Fund Hydroelectric Peak Shaving Model
This model simulates the dispatch of a single hydroelectric
station
considering
hourly
operating
restrictions.
Dispatch is based on the assumption that hydroelectric
generation is most valuable during periods when the loads
are highest, and thus the shape generated is load
dependent.
Within the constraints related to water
availability, available reservoir storage, and operating
constraints such as ramp rates and minimum generation
levels, the model dispatches the hydroelectric generation
to minimize peak load.
Western’s Geometric/Trapezoidal Model
The CRSS model provides information on a monthly level. The
algorithm is a simple approximation to an hourly dispatch
model and could be incorporated into a variety of models.
It does not include any actual generation dispatch against
system load curves. The geometric algorithm is strictly an
algorithm for approximating hydroelectric generation and is
not
a
simulation
model,
but
merely
a
geometric
approximation
of
dam
performance,
given
operational
restrictions and an assumed daily peak load duration.
For
the
EPM-EIS,
the
monthly
capacity
and
energy
information was further refined to account for operational
constraints such as hourly and daily up and down ramp
rates, minimum and maximum discharges, and maximum daily
discharge fluctuations.
A trapezoidal/geometric algorithm
was used to estimate the maximum generation level that can
be achieved for a specified time for each peak day in a
month based on the discharge restrictions at a particular
dam. The algorithm recognizes weekend off-peak periods and
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accounts for the total monthly generation.
The geometric
algorithm uses a rectangle to represent the minimum flow
requirement and a trapezoid to represent the amount of
energy that can be used for peak-load shaving.
For the
EPM-EIS, it was assumed that peak generation levels were to
be maintained for four hours during the time of system peak
load.

B.3.4
B.3.4.1

ELECTRIC PRODUCTION COST/ECONOMIC DISPATCH
MULTISYM

MULTISYM is a chronological production costing simulation
model designed specifically for modeling multiple-areas
including power pools, dispersed multi-utility operations,
shared transmission lines, and exchange contracts with
transmission limits. MULTISYM is a commercially available
5
model developed and supported by the Simulation Group.
The CRSP CSO of Western currently
is a licensed user of
MULTISYM.
The basic time-unit in MULTISYM is one hour. The Loadfarm
module of MULTISYM is used to generate hourly loads for the
projected period based on representative historical hourly
loads, and a projection of capacity and energy.
The chronological nature of MULTISYM allows for modeling
almost all types of technologies, and allows for
the
explicit consideration of ramp rates and other timedependent parameters. Several types of purchases and sales
can be modeled including firm, non-firm, variable, and
fixed.
Resources can be defined with up to five capacity
blocks.
The “ existence logic”
included in the model
provides the capability to link jointly owned units, and to
accurately model the heat-rate curve of all generating
units, including separate operating configurations for
combined-cycle
units.
The
hydroelectric
resource
dispatching capabilities of MULTISYM are enhanced through
integrating the model with the WaterWay model discussed
above.

5

MULTISYM is an expanded version of PROSYM which was also developed by
The Simulation Group/Henwood Energy Services.
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Maintenance schedules can be entered for each resource.
Alternatively,
the
distributed
maintenance
scheduling
option, which attempts to levelize the loss of load
probability, can be used.
Forced outages are represented
with the Monte Carlo method which includes random draws
from a probability distribution.
Units can be forced out
from one hour to one week.
The loads and resources are assigned to transmission areas
which are connected via explicitly-defined links.
These
transmission areas can represent different utility systems
or sub-sections of a single utility.
Transmission line
losses, capacity constraints, and wheeling charges can be
defined for each direction of the transmission links.
Transmission line outages can be represented using the
“ existence logic” provided in the model.
Both primary
and secondary spinning reserve can be defined for a
transmission area.
Additionally, the transmission areas
can be assigned to control areas to honor control area
spinning reserve requirements.

B.3.4.2

PRODUCTION

AND

CAPACITY EXPANSION (PACE)

Argonne developed the PACE expansion planning system which
consists of
a series of models including the production
costing module ICARUS and the expansion planning module
BUILD .
The annual costs for alternative inventories of
units are developed in the ICARUS module. The BUILD module
then compiles “ snapshots” of the results from ICARUS to
determine the lowest cost expansion plan. The PACE system
of models is a proprietary product of Argonne.

B.3.4.3

SPOT-MARKET NETWORK MODEL (SMN)

The SMN model is linear program, developed by Argonne, that
simulates
the
non-firm
energy
transactions
over
a
transmission network.
The SMN model uses a network of
nodes connected by links to represent the spot-market
system. The nodes represent loads, generating resources,
and distribution substations; and the links represent the
transmission paths connecting nodes.
The objective
function for the linear program is to minimize the
production costs for the network including supply costs,
wheeling costs, and profit margins.
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The type of nodes include variable-supply/fixed-demand,
fixed-supply/demand,
and
sub-station.
The
variablesupply/fixed-demand node represents a single generating
resource or a group of interconnected units. The demand at
the node can be zero or set equal to the load used in the
ICARUS and PACE modules.
The generating resources are
represented as piece-wise linear marginal cost curves. The
curves can be developed by the user, if the node represents
a single generating unit, or the APEX model of the ICARUS
production costing model can be used to generate cost
curves representing a system.
The effects of forced
outages can be included through the cost curve developed by
APEX.
Alternatively, the capacity of the generating unit
can be derated.
Fixed-supply/demand nodes represent fixed generating units
with fixed local demands.
The sub-station nodes are used
to reroute power flow.
The total power flow entering a
substation node must equal the total power flow exiting the
node.
Transmission lines are represented as links which can
include associated wheeling costs, losses, transmission
constraints, and line rights.
The maximum transfer is
based on the net transfer, i.e., the schedule in one
direction can exceed the maximum capacity if an opposite
schedule, or back-schedule, occurs at the same time.
A value is defined at each node to represent the minimum
profit margin that a supply source must receive before it
will sell to the grid.

B.3.4.4

ICARUS

The ICARUS module is a production costing model that
estimates system costs, generation by unit, and system
reliability, and is also a proprietary product of Argonne.
ICARUS is a probabilistic algorithm that uses load duration
curves to estimate block-level capacity
factors.
Each
load duration curve is represented by forty-two data
points.
Load duration curves can be developed for
different periods, for the EPM-EIS, load duration curves
were developed for 26 periods for each year.
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Power supply resources can be modeled in ICARUS with a
maximum of two capacity blocks, a base block and a peak
block. These resources can be thermal generating units as
well as purchases between utilities.
To model jointly
owned units, the unit is split into two or more units based
on ownership fractions. The user then models the physical
characteristics of these jointly owned units, i.e.,
equivalent forced outage rate and heat rate curves, on a
consistent basis. The operating and maintenance costs and
the fuel cost characteristics can be entered separately for
each owner.
The maintenance schedule for units can be specified
completely by the user, partially by the user, or
completely determined by the model.
With the 26 period
definition used in the EPM-EIS, if a unit is out any
portion of the two-week period it is out the entire period.
Therefore, units requiring three weeks of maintenance would
be out for four weeks. (In the EPM-EIS, Argonne adjusted
for this by alternating the maintenance schedule of any
unit with an odd number of outage weeks by scheduling the
maintenance for one year one-week short and the next year
one-week long.)
To determine the schedule of maintenance
for units without a fixed maintenance schedule, the model
uses the expected reserve margin to evaluate the effect of
the maintenance schedule on the system and schedules
maintenance to minimize this effect.
The generating dispatch logic used in ICARUS is based on
the Balaeriaux-Booth method in which the effect of unit
forced outages are represented by additional load that must
be served by other units creating an equivalent load curve.
This process of convolving each unit into the equivalent
load curve provides estimates of system reliability
parameters including loss-of-load probability, expected
unserved energy, and loss-of-energy probability.
The order in which units are loaded is based on the user
defined order, economics, or spinning reserves. A unit is
assumed to contribute to spinning reserve only when it is
loaded at a capacity level equal to its first block.
The capacity of energy limited resources, hydroelectric
generation, or limited contracts, is represented with a
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base or run-of-river portion and a peak portion. The peak
portion is then loaded to meet the specified energy
generation in the period.

B.3.4.5

ELECTRIC GENERATION EXPANSION ANALYSIS SYSTEM (EGEAS)

The EGEAS model was developed by Electric Power Research
Institute
(EPRI)
to
evaluate
expansion
planning
alternatives for a single electric utility or a pool of
utilities.
The model includes optimization, production
costing, and reliability analysis. Additionally, the model
provides five capacity expansion options ranging from a
basic screening analysis to a detailed dynamic programming
algorithm. The EGEAS model is a proprietary model of EPRI,
although it can be licensed by others through arrangements
with EPRI.
The EGEAS model contains a pre-processor that converts
hourly loads to load duration curves for a year, which can
be further refined to seasons and sub-seasons.
This
preprocessor
also
shapes
the
generation
from
nondispatchable resources to the appropriate time-period.
EGEAS is capable of modeling several types of technologies.
Each resource can be defined with up to five capacity
blocks.
The maintenance schedule for a resource is
defined in terms of weeks per year.
Forced outage rates
can be defined for the unit or for each block of capacity.
Four different reliability measurements are reported to
evaluate system reliability; including reserve margin, loss
of load probability, relative reliability, and unserved
energy.
The loads and resources of a utility can be linked to other
utilities
to
model
reserve
sharing
and
spot-market
activities.
The utilities are linked via defined tielines.
Transmission constraints are modeled based on the
maximum amount of energy transfer allowed across the tieline based on the transmission capacity limit, capacity
factor, and the energy in the period.
EGEAS contains four capacity analysis options, ranging from
preliminary analysis tools based on screening curves to
sophisticated
non-linear
analysis
tools
utilizing
a
generalized benders decomposition algorithm and a dynamic
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programming
algorithm.
A
stand-alone,
detailed
probabilistic
production
costing
algorithm
is
also
available for production costing and reliability analysis.

B.3.5

COMBINED GENERATION AND TRANSMISSION SIMULATION

B.3.5.1

MULTI-AREA PRODUCTION SIMULATION (MAPS)

The MAPS model incorporates generation and transmission
system expansion planning, production costing, and marginal
energy costing. The model simulates the economic operation
of a power pool or coordinated group of utilities.
MAPS
was developed by General Electric and is primarily used to
evaluate transmission expansion options.
The model is
currently commercially available for an annual license fee
of $85,000.
Two methods are provided to simulate power exchanges among
utilities.
The transportation algorithm provides a less
detailed approach.
Alternatively, the MWFLOW module uses
distribution factors, derived from an ac power flow, to
monitor the flows on the key transmission lines in the
system.
This
methodology
allows
simultaneous
considerations of both pre- and post-contingency conditions
of the transmission system, resulting in a “ secure”
dispatch.
The
MWFLOW
approach
uses
a
transmission-constrained
production simulation model.
Separate dispatches of the
interconnected system and individual company loads and
generation can be performed to determine the economic
interchange of energy between interconnected companies.
Loads are modeled chronologically based on all hours in the
year, and can be separated down to the individual bus level
if desired. Both Monte Carlo and probabilistic simulation
modes are available. Thermal generating units can also be
modeled on a detailed basis.
Because of the detailed electrical representation of the
transmission system in MAPS, it’s strength is modeling
transmission-related configurations such as transmission
access, wheeling costs, bottlenecks, and loop flow.
At
present, output is in binary format, requiring customized
report formatting at a later date.
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With regard to transmission system modeling, when a new
unit is added the existing transmission system is used to
transmit the power to the load centers.
If an overload
occurs the information can be stored and used for planning
purposes, alternatively, the system can be re-dispatched to
prevent overloads recording the increased production costs,
and allowing loss of load.

B.3.5.2

TOPS

The Transmission Oriented Production Simulation (TOPS)
model
is
a
production
cost
modeling
program
under
development by Power Technologies, Inc. (PTI).
TOPS will
be a production cost modeling program that also includes
transmission
system
modeling
capabilities,
making
it
similar in concept to the GE MAPS program.
Western and
several other utilities are funding development of TOPS,
and will have licenses to use the program when it is
completed.
Since the model is under development, and
Western has a confidentiality agreement with PTI during the
development phase, details of the program’s features and
capabilities are not yet available.
Western is currently
evaluating a beta version of TOPS.

B.4

RENEWABLE RESOURCES

Renewable resources are those generating resources which
utilize fuel sources which are not depleted through use
(hence
“ renewable” ).
Examples
are
solar,
wind,
hydroelectric, and certain “ waste-fuel” sources such as
MSW and biomass.
Renewable technologies have been most
frequently used to date in the following circumstances:
•

to increase the fuel source diversity of utilities
with a large pool of generating resources;

•

in situations where the alternative energy cost is
high;

•

in remote locations where distributed generation is
required; and

•

in cases
offered.
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With respect to the last item, the Energy Policy Act of
1992, Section 121, established a 15 mill (1.5 cents) per
kilowatt-hour Renewable Energy Production Incentive (REPI)
to be paid to owners or operators of renewable energy
production facilities.
This may be a significant aid to
renewable resource development and competitiveness in the
marketplace. Currently, taxable entities can claim the 1.5
cent payment as a tax credit, but funding sources for
payments of the REPI to non-taxable entities are less
certain at present.

B.4.1

EVALUATION OF RENEWABLE RESOURCES

In determining the suitability of a particular resource
alternative to given load requirements, it is useful to
consider many factors, including resource availability and
cost, status of technology, environmental impacts, capital
and operating cost, and implementation schedule. Pressures
on the regulated utility market to keep near-term rates as
low as possible implicitly defers the risk associated with
uncertain future events. The difficulty of evaluating and
weighing such risk factors as fuel price risk, fuel
availability risk, and environmental impact risk makes
technology
comparisons
complex,
and
can
disadvantage
renewable electric technologies.
Renewable resources have different characteristics from
conventional supply-side technologies in many cases. Care
must be taken to ensure that capacity, availability,
location, and risk are properly accounted for when
evaluating renewable resources.
As
previously
mentioned,
resource
type,
location,
reliability, dispatchability, environmental impact, and
fuel cost and availability are all important factors to be
considered in resource evaluation.
Many of these factors
are especially important to consider with respect to
renewable resources, as their characteristics in these
areas often differ greatly from those of “ conventional”
supply-side resources.

B-20 Western Area Power Administration

August 1997

Document and Methodology Review

B.4.1.1

APPENDIX B

RESOURCE TECHNOLOGY

Resource
type,
for
example,
includes
the
stage
of
technology development, which can vary from mature to the
pilot or demonstration stage for some renewables.
Some
renewable technologies are in a relatively early stage of
commercial development compared with common fossil fuelfired technologies, and have little operating history from
which to judge commercial cost and reliability. Of course,
this risk also exists with newer fossil fuel technologies
such as coal gasification, and with some newer emissions
control technologies used on fossil fuel-fired facilities.
In addition, the development stage can change quickly in
some of the rapidly advancing areas of technology like
solar, fuel cells, and wind generation.
A traditional
source for this type of information is EPRI's Technology
Assessment Guide (TAG).

B.4.1.2

RESOURCE LOCATION

Solar, geothermal and wind resources are limited to certain
well-defined geographic areas within Western’s service
territory, where the energy resource (or the renewable
energy “ fuel” ) exists in sufficient quantities to allow
cost-effective renewable resource facility development.

B.4.1.3

RESOURCE DISPATCHABILITY

The time- and climate-dependent characteristics of wind and
solar energy are clear examples of the direct affect on
generating unit availability and ability to serve peak
loads when needed. Wind and solar energy are intermittent
resources because capacity is not necessarily available at
any given time.
Solar energy generally peaks on summer
afternoons, which is coincident with summer peaks due to
air conditioning demand in the areas of the southwestern
United States where insolation is highest. This is not the
case for wind energy, which may be both seasonally and
time-of-day dependent.
Studies have been done on the
correlation between wind resource and utility daily load
curve.
It is generally true that the better the wind
resource, the higher the resource capacity factor, reducing
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the importance of the daily coincidence between system peak
and peak wind availability.

B.4.1.4

FUEL RISK

Renewable resources generally carry lower risks than
conventional fossil fuel resources with respect to fuel
availability and the potential for future fuel price
increases.

B.4.1.5

ENVIRONMENTAL IMPACT RISK

Also, risks associated with current and future cost and
availability impacts on generating facilities associated
with air quality, water quality, hazardous waste disposal
and other environmental regulations can vary greatly
between technologies.
The difficulty from a planning and
evaluation standpoint is that risks must be quantified to
some
extent
to
be
incorporated
into
a
meaningful
evaluation, and this can be a difficult and somewhat
subjective process.

B.5

ENERGY EFFICIENCY

Energy efficiency (“ EE” ), or demand-side management
(DSM), entails activities which involve actions on the
customer
side
(demand-side)
of
the
electric
meter.
Activities of this type could potentially be considered a
resource in the Resource Replacement Process.
DSM/EE
programs could reduce the need for capacity and energy, and
thereby “ replace”
a portion of the power previously
provided by GCD.
DSM/EE activities are usually either directly caused or
indirectly stimulated by the actions of the utility or a
particular customer.
These actions can be as simple as
providing information to customers on lowering energy
consumption.
DSM/EE
involves
deliberate
utility
intervention in the marketplace to change the configuration
or magnitude of the end-use customer’s demand and energy
requirements.
Through DSM/EE, the utility impacts the
demand of the customers, which in turn impacts the
utility's load shape.
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categories of activities:

categorized
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into

four

general

•

Load management. Shifting load from high cost onpeak periods to lower cost off-peak periods.

•

Strategic conservation.
Reducing
regardless of the time period.

•

Electrification.
Replacing non-electric equipment
or processes with electric uses.

•

Strategic
growth.
Deliberately
utility's market share.

B.5.1

electric

usage

increasing

a

CURRENT WESTERN ENERGY EFFICIENCY PROGRAMS

Western currently has several programs for increasing
internal energy efficiency at its facilities, including:
•

The DOE has an agency-wide goal to reduce the
overall energy usage for its facilities by 20
percent (compared to 1985 usage) by 2005 in
response to the EPAct.
An Executive Order signed
by President Clinton set a goal of saving 30
percent by 2005.
As a part of achieving these
goals, Western is complying with federal “ Energy
Star” regulations requiring the purchase of energy
efficient computer equipment.

•

Western has joined the EPA’s “ Green Lights”
program
to
increase
lighting
efficiency
at
Western’s facilities. Specifically, Western’s CRSP
CSC
had
an
instrumental
role
in
a
program
undertaken by the building manager of
Western’s
leased office space in Salt Lake City.
The
existing
office
lighting
was
replaced
with
efficient fluorescent lamps, electronic ballasts,
and motion sensing light switches, not just in
Western’s leased space, but throughout the 13 story
building.

•

Western is preparing a building master plan for all
Western-owned
CRSP
buildings
(administrative
buildings, substation control buildings, storage
garages, warehouses, etc.).
Part of the building
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master plan addresses energy
building
and
identifies
improvements.
•

B.5.2

efficiency at each
needed
efficiency

Whenever Western designs a transmission system
addition,
upgrade,
or
replacement,
energy
efficiency
is
factored
into
the
design.
Transmission system upgrades or additions are
designed with power losses in mind.
Substation
improvement
projects
considered
include
more
efficient substation lighting, building HVAC and
lighting
improvements,
power
transformer
efficiency, and station service loads.
Finally,
transmission line and power transformer losses are
valued at the cost of new replacement generation
rather than the current firm power rate.

EVALUATION OF ENERGY EFFICIENCY

When considering demand-side measures as a potential
replacement resource, four principal areas should be
considered, as follows:
•

Performance.
The DSM/EE program should influence
the demand for electricity.
There should be a
direct action or outcome from the utility's
efforts.

•

Selected objectives.
The DSM/EE program should
achieve a selected objective: for example, reduce
overall energy costs, reduce peak demand purchases,
or
improve
reliability.
Supply-side
options
usually have a stated objective, such as delivery
of baseload amounts of energy, or provision of
peaking power during high load periods.
Demandside
resources
should
also
have
targeted
objectives, such as reducing the peak demand on the
system, or shifting load to lower cost periods.

•

Evaluation versus non-DSM.
The concept of demandside management as a resource also means that it
must be selected for economic reasons and compared
to alternative resources, including traditional
supply-side resources.
The resource should be
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evaluated based on its costs and benefits, and only
those DSM/EE which make economic sense should be
developed as a resource.
•

B.5.2.1

Response of customers. A demand-side resource must
involve desired changes of the customer's demand
and must ultimately impact the utility's load shape
and influence the total costs of the utility.

COST EFFECTIVENESS TESTS

There are several cost effectiveness tests available
evaluate DSM/EE programs, as described below.

to

•

The
Utility
Cost
Perspective.
The
utility
perspective only looks at the costs that the
utility incurs; consequently, it measures if a
program is "good" from the utility's point of view.

•

The Participant Perspective. From the participant's
view,
only
their
out-of-pocket
expenses
are
considered.
This test measures if the DSM/EE
program is "good" for a participant.
Incentives
from the utility act to reduce a participant's outof-pocket expense.
Any money spent by the utility
for marketing or administration is not considered in
this cost-effectiveness test.

•

The Ratepayer Perspective.
Not all customers are
participants in a DSM/EE program.
These nonparticipants look at costs differently than the
participants.
The Ratepayer Impact Measure (RIM)
test explores the costs to the ratepayers based on
the impact of the DSM/EE program on the utility's
revenue requirements and rates. This test measures
if a program is "good" for all the ratepayers based
on rate impacts.

•

Total Resource Cost Perspective.
The Total
Resource Cost (TRC) Test examines the total cost of
implementing the measure, without regard to who
pays the cost.
It does not consider rebates or
other transfer payments between the utility and the
entity implementing the program, but only the
actual cost required to implement the program.
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The Societal Perspective.
Some impacts from
electric generation, such as unmitigated pollution,
are not captured in the marketplace, yet are still
costs to society.
The Societal Test extends the
Total Resource Cost Test, which includes all costs,
from whatever perspective, to include external costs
of environmental damage.
Although this test is
designed to measure if a DSM program is "good" for
society, the subjective nature of this measurement
has made it difficult to date to standardize
externality costs.

RESOURCE EXPANSION PLANS

AND

IRPS

The resource plans of several utilities located in the
region of Western’s service territory were reviewed.
The
primary purpose of the review was to identify the modeling
methodologies, tools, and evaluation criteria used by the
utilities in their resource planning.

B.6.1 SALT RIVER PROJECT
BALANCED STRATEGY REPORT, 1992 and FORECAST OF LOADS AND
RESOURCES, 1994
Salt River Project (SRP) is the nation’s third-largest
public power utility, and Arizona’s largest water supplier.
SRP consists of two organizations, the Salt River Valley
Water Users’ Association and the Salt River Project
Agricultural Improvement and Power District. SRP describes
its power planning process as a “ balanced strategy” that
attempts to strike an effective balance between multiple,
and often, competing objectives. The goals of the twentyyear plan are to:
•

ensure the future adequacy and reliability of service
to electric customers;

•

provide
for
an
economically
efficient
and
environmentally responsible utilization of resources;

•

maintain the financial and operational integrity of
SRP; and

•

minimize risks associated
uncertain future.

with
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SRP planning horizon in its 1994 Forecast of Loads and
Resources included fiscal years 1993 through 2013. In this
forecast, SRP planned to meet its projected short-term load
growth with purchases, and its projected long-term load
growth with a total of 1188 megawatts of new resources
including
900
megawatts
of
gas-fired
resources,
50
megawatts of alternative/renewable resources, 236 megawatts
of a diversity exchange, and a 2 megawatt-Watt fuel cell.
SRP uses a wide-variety of models for various planning
efforts.
In its next planning efforts, SRP will probably
use the MIDAS model which includes decision analysis to
model uncertainty. Economy energy purchases represent such
a small portion of SRP’s total system that they are not
modeled in detail.
SRP will model economy energy sales
with the methodology provided in MIDAS.

B.6.2 PUBLIC SERVICE COMPANY OF COLORADO
INTEGRATED RESOURCE PLAN, 1993 and INTEGRATED RESOURCE
PLAN ANNUAL PROGRESS REPORT OCTOBER, 1994
The Public Service Company of Colorado (PSCO) is an
investor-owned electric utility with a service territory
that covers approximately 10% of the state of Colorado and
includes 80% of the total state population. PSCO’s IRP was
developed to balance the following objectives:
•

minimize the total resource costs;

•

minimize impacts on electricity prices;

•

maintain system reliability;

•

minimize impacts on the environment;

•

ensure flexibility for responding to future unknowns;

•

maintain the financial health of the company;

•

use a diverse mix of resources and technologies;

•

utilize resource efficiently;

•

use renewable energy sources where appropriate;

•

contribute favorably to local and state economies; and

•

develop a sustainable plan.
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PSCO plans to meet its projected load growth with demandside management savings of 549 megawatts (approximately 10%
of total demand) and over 1500 megawatts of capacity
additions
including
combustion
turbines,
coal-fired
generation, repowering of an existing unit, and two small
renewable energy demonstration projects; a wind project and
a photovoltaic project.
PSCO used COMPASS to prepare the detailed evaluation of
alternative DSM programs. An initial screening of supplyside options was prepared based on the calculated levelized
ownership costs.
The supply-side options were further
refined with PROSCREEN. The PROVIEW/PROSCREEN models were
then used to integrate and optimize the supply-side and DSM
options and develop alternative plans including sensitivity
analysis.
MAINPLAN was used to develop the maintenance
schedules for the alternative resource plans. MULTISYM was
used to determine production costs and evaluate system
reliability.
The corporate financial model was used to
determine the rate impacts of the options.
The analysis
resulted in a preferred plan for the 20-year planning
horizon.
As part of its IRP process, PSCO issued a request for
information (RFI) for generation options.
The bids were
first screened using a static screening analysis (i.e.,
levelized cost analysis).
PROVIEW was then used to
determine if the options reduced the cost of the base
resource plan.
The lowest-cost alternatives were further
evaluated with PROVIEW/PROSCREEN. A system needs analysis
and a feasibility analysis was prepared to determine
potentially feasible options.
These options were then
included as part of the development of the proposed plan.

B.6.3 BONNEVILLE POWER ADMINISTRATION
1992 RESOURCE PROGRAM, 1996 INITIAL RATE PROPOSAL DIRECT
TESTIMONY SPONSORING THE LOADS AND RESOURCES STUDY AND
DOCUMENTATION, and 1996 INITIAL RATE PROPOSAL LOADS AND
RESOURCES STUDY
BPA prepares, on a biannual basis, a plan of resource
programs to meet future loads in a manner consistent with
the Northwest Power Plan adopted by the Northwest Power
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Planning Council.
The analysis for the 1992 Resource
Program was prepared using ISAAC for a 50-year study
period. This information was then used to develop the tenyear resource program which consisted of cost-effective
conservation, new resource acquisitions, and purchases.
The process that BPA used to develop the 1996 Load and
Resource Study includes the following major steps:
•

Regional load forecasts were developed

•

Resources were evaluated for their expected output

•

Load and resource balances were prepared for each of
the major utilities in the region

•

BPA’s system resources were compared to firm loads to
determine the Federal firm surplus or deficit

BPA developed two types of regional load forecasts (1) a
“ price effects” forecast that projects the loads assuming
no new DSM programs, and (2) a “ sales” forecast that
includes both the effects future DSM programs and the
estimated load that will no longer be served by BPA.
To
determine
the
firm
and
non-firm
hydroelectric
generation, BPA used a regional hydroelectric regulation
model that simulates the operation of the Pacific Northwest
electric power generation system.
The model includes
consideration of historical stream flow record, monthly
loads, thermal and other non-hydroelectric resources,
hydroelectric plant data for each project, and the
constraints limiting each project’s operation.
These
constraints included the findings from the National Marine
Fisheries Service’s Biological Opinion, dated March 2,
1995.
Incorporating the Biological Option restrictions
changed the critical period from the 42-month period
September 1, 1928 through February 29, 1932 to the 8-month
period of historical stream flows that occurred from
September 1, 1936 through April 30, 1937.
This
determination of a critical period that is less than one
year eliminated the ability to shift firm energy between
water years, which simplified the modeling process.
The
projection of firm and non-firm energy generation were
determined directly by simulating the 1997 through 2001
levels of load and resource development with the 50-year
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hydroelectric regulation study, and the previous iterative
process was not required.
The projection of the generation from the non-hydroelectric
generating resources owned by other utilities in the
Northwest was provided each utility. For each of the major
utilities in the Northwest, a monthly load and resource
balance was developed to determine the if the utility had
sufficient firm resources to serve firm load.
The firm
deficits for the public utilities in the Northwest
represent the firm load for BPA.
Firm hydroelectric
generation was then compared to the firm BPA loads to
determine if
BPA has sufficient firm generation to meet
loads.

B.6.4 TRI-STATE GENERATION AND TRANSMISSION ASSOCIATION,
INC.
INTEGRATED RESOURCE PLAN OCTOBER 1993, and POWER
REQUIREMENTS STUDY, 1992
Tri-State Generation and Transmission Association (TriState) is a member-owned generation and transmission
cooperative. Tri-State provides wholesale power to its 34
members located in Colorado, Nebraska, and Wyoming.
The
objectives for Tri-State’s IRP were to:
•

Refine Tri-State’s Planning Process;

•

Maximize Efficient Life of Resources;

•

Enhance Role as Member Planning Resource;

•

Develop In-house Expertise; and

•

Develop Meaningful Action Plan.

Tri-State uses the EGEAS model to perform production cost
modeling and expansion planing.
At the time the IRP was
prepared, Tri-State had adequate power resources available
to meet its obligations for the next 20 years.
This IRP
provides the framework for the IRP process to be used when
new resources are required.
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B.6.5 NEVADA POWER COMPANY
REFILED 1994 RESOURCE PLAN EXECUTIVE SUMMARY AND ACTION
PLAN
Nevada Power Company (NPC) is an investor owned electric
utility that serves a population of over 998,000 people in
Southern Nevada.
NPC’s plan was developed to meet the
following objectives:
•

create a company-wide plan which draws upon expertise
both inside and outside the company;

•

implement strategies to guide resource planning
efforts and decisions which comply with applicable
laws and regulations, and allow flexibility and quick
responses to changing conditions; and

•

create a plan that is “ reader friendly”
encourages understanding of the process.

and

NPC’s service territory is experiencing significant growth
due primarily to the gaming industry. NPC plans to meet
approximately four percent of its projected load growth
with
DSM,
and
meet
the
balance
of
its
projected
requirements through purchase power.
NPC utilized a competitive bidding process for new demandside management programs that resulted in contracts with
three energy service companies to provide new services for
commercial customers.
Because of the current relatively
low-cost surplus power available, NPC is reevaluating its
other existing and planned DSM programs and anticipates an
overall reduction in its DSM programs.
NPC’s plan also includes improvements in its transmission
system to maintain adequate transfer capability levels.
These improvements include the construction of a new 230-kV
transmission project from the Arden Substation in
the
southeast part of the Las Vegas Valley to a substation in
the northwest part of the valley, called the Northwest
Substation. Additionally, NPC is planning to construct two
new 230-kV switching stations in the Las Vegas Valley, the
Gibson station and the Lake Mead/Eastern station.
The Action Plan section of NPC’s Plan includes a detailed
description of
the competitive bidding process with a
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public request for proposals that the company went through
to fill the company’s future power supply requirements.
The bids were first screened with PROVIEW and then further
evaluated with PROMOD/PROSCREEN. NPC discovered a problem
with the way that PROMOD III modeled pumped storage units.
PROMOD III did not allow pumped storage units to use
economy energy to pump. NPC and the affected bidder agreed
to have EMA and Henwood Energy Systems, Inc. evaluate the
problem. EMA used PROMOD IV which allows economy energy to
be used for pumping purposes and Henwood used MULTISYM
which also allows economy energy to be used for pumping
purposes. The results from both models were comparable. A
total of fifteen expansion plans were developed with the
short-list
of
proposals
and
short-term
firm
power
purchases.
The lowest cost option relied on short-term
firm purchases to meet the company’s incremental capacity
needs through 1998 rather than any of the proposed
projects.
Although NPC’s study horizon extended through
2013, NPC’s plan is based on the short-term.
NPC plans to enhance its modeling capability by upgrading
to the multi-area version of PROMOD.
In addition, NPC’s
Action Plan includes the request to hire a consultant to
prepare a 10-year price and availability forecast of shortterm firm and non-firm power purchases.

B.6.6 PACIFICORP
POSITIONING FOR COMPETITION AND UNCERTAINTY, RESOURCE AND
MARKET PLANNING PROGRAM (RAMPP-3), APRIL 1994
PacifiCorp, an investor-owned electric utility, provides
energy services to customers in seven Western states
through its Pacific Power and Utah Power divisions.
The
primary considerations used to develop RAMPP-3 include:
•

Reduce long-term total resource costs;

•

Achieve equity among customers;

•

Meet increasing competition in the electric industry;
and

•

Reduce environmental emissions.

In its third RAMPP, PacifiCorp used the multi-attribute
trade-off analysis (MATO) approach to integrated resource

B-32 Western Area Power Administration

August 1997

Document and Methodology Review

APPENDIX B

planning. PacifiCorp defines the MATO approach as testing
many possible resource strategies against many possible
futures.
Resource strategies are defined by assigning
restrictions to certain resource acquisition activities,
e.g., the cost-effective level for demand-side management
programs or exclude coal-fired resources.
The possible
futures these resource strategies are evaluated over
include alternative levels of load growth, and also
alternative fuel price projections.
A set of strategies
combined with a set of futures define a unique case; and a
resource plan is developed for each case.
To perform the detailed analysis for the integrated
resource planning, PacifiCorp selected Integrated Planning
Model (IPM) by ICF Resources, Inc.
IPM is a linear
programming model that is capable of modeling a utility
with several discrete regions and associated transmission
constraints, and also capable of modeling hydroelectric
resources in a limited manner.
The system was modeled
using six geographic areas. PacifiCorp minimize costs over
a 50-year period, to capture the end effects of a 20-year
planning period. The detailed resource selection analysis
was prepared for 14 of the 20 years.
The annual utility
costs were then calculated for each year of the study
period based on the resource selection for the closest
years.
The modeling recognizes the non-firm purchase and sales
activities Pacific Northwest, the Desert Southwest, and
California.
Historical trends for price and power
availability was used to determine the price, seasonally
and by time-of-day, and the quantity of power available.
The price was assumed to escalate at the gas price
escalation used in the particular run.
The environmental analysis was prepared using two different
methodologies:
the
MATO approach defined above, and
environmental
adders.
PacifiCorp
found
that
both
methodologies provided useful information.
The PacifiCorp
plans to refine its MATO approach in its next plan.
PacifiCorp recognized the following limitations with the
modeling effort using
IPM (1) transmission network
representation is simplified, (2) time-period increment is

August 1997

Western Area Power Administration B-33

Appendix B

Document and Methodology Review

limited to four seasons per year rather than hourly, and
(3) expansion planning is limited to one user defined
season and does not capture the immediate summer needs for
the utility.

B.6.7 PLATTE RIVER POWER AUTHORITY,
RESOURCE INTEGRATION STUDY, 1994
Platte River Power Authority (PRPA), a joint action agency,
generates and transmits electricity for the Colorado Cities
of Estes Park, Fort Collins, Longmont and Loveland.
PRPA
has existing resources sufficient to meet the requirements
of its member cities for the next twenty years.
A major issue addressed in this IRP is the potential loss
of peaking capacity from GCD, along with corresponding cost
increases for their allocation of SLCA/IP power from
Western.
The results of the IRP show that demand-side
management programs which will reduce system peak, along
with a natural gas-fired peaking unit, will likely be the
most economical replacement options for GCD peaking power.
Details of the software and modeling techniques used in
this study are not provided in the study, although
traditional power supply cost screening techniques appear
to have been used.
Traditional power supply planning production cost analysis
was used to determine the most cost-effective options.
Costs were not assigned to externalities in this study, and
PRPA explains that the lead of the Colorado Public
Utilities Commission was followed in this respect.

B.7

REVIEW

OF

REGIONAL RFPS

During the past several years, Western has actively tracked
selected regional electric utility planning activities and
public solicitations of bids for power supply resources..
These public solicitations have included both supply-side
and demand-side requests for proposals (RFPs), general
requests for renewable resources, and targeted requests for
renewable technologies, such as solar power.
Approximately 20 RFPs were analyzed for the purpose of
identifying “ representative” request components.
These
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RFPs provide valuable background information to Western,
and were relied on in determining recommended “ standard”
components for future seasonal, mid-term and long-term
requests for proposals by Western.
By understanding the
RFPs used by regional utilities, Western can improve and
refine its future requests to potential regional suppliers.
Table B.6-1 contains a listing of the 20 selected regional
RFPs that were analyzed. Table B.6-2 contains the listing
of the all components which were included in these RFPs,
including those components which requested basic bid source
information.
Finally, Table B.6-3 is a tabulation of all
RFP components contained in each separate request for
proposals.
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C.1

GLOSSARY OF ACRONYMS AND ABBREVIATIONS

AHP - Available Hydro Power
ATC - Available Transmission Capacity
BBS - Bulletin Board System (electronic data access through
FERC)
CDP - Customer Displacement Power
cfs - Cubic feet per second
CREDA - Colorado River Energy Distributors Association
CROD - Contract Rate of Delivery
CRSP - Colorado River Storage Project
CRSP CSC - Western’s CRSP Customer Service Center in Salt
Lake City, Utah
DOE - United States Department of Energy
DSM - Demand Side Management
EA - Environmental Assessment
EIS - Environmental Impact Statement
EPA - Environmental Protection Agency
EPAct - Energy Policy Act of 1992
EPAMP - (Western’s) Energy Planning and Management Program
EPAMP-EIS - The EIS conducted for EPAMP
EPM-EIS - (Western’s Salt Lake City
Projects) Electric Power Marketing EIS

Area

Integrated

EPRI - Electric Power Research Institute
FERC - Federal Energy Regulatory Commission
FR - Federal Register
FRN - Federal Register Notice
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GADS - Generating
database)

Availability

Data

System

(a

NERC

GCD - Glen Canyon Dam (and power plant)
GCD-EIS - Operation of Glen Canyon Dam EIS prepared by the
Bureau of Reclamation
GCES - Glen Canyon Environmental Studies
GCP Act - Grand Canyon Protection Act of 1992
gWh - Gigawatt-hours
IOU - Investor-owned Utility
IRP - Integrated Resource Planning
IPP - Independent
Project

Power

Producer,

or

Independent

Power

kW - Kilowatts
kWh

- Kilowatt-hours

MW - Megawatts
MWh - Megawatt-hours
NEPA - National Environment Policy Act of 1969
NERC - North American Electric Reliability Council
NOPR - Notice of Proposed Rulemaking (by FERC)
NREL - National Renewable Energy Laboratory
PMA - Power Marketing Administration
PUHCA - Public Utility Holding Company Act (1935)
PURPA - Public Utility Regulatory Policy Act (1979?)
RDI - Resource Data International
RFP - Request for Proposals
RIN - Real-time Information Network
ROD - Record of Decision
RPA - Reasonable and Pruden Alternative
RTA - Regional Transmission Association
RTG - Regional Transmission Group
SHP - Sustainable Hydro Power
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SLCA/IP - Salt Lake City Area Integrated Projects
SLIP - SLCA/IP (shortened form)
SWRTA - Southwest Regional Transmission Association
TAG - Technical Assessment Guide (published by EPRI)
TSIN - Transmission System Information Network
USFWS - United States Fish and Wildlife Service
WRP - Western Replacement Power
WRTA - Western Regional Transmission Association
WSCC - Western Systems Coordinating Council
WSPP - Western System Power Pool

C.2

GLOSSARY OF RESOURCE TERMINOLOGY

AHP, or Available Hydro Power - The monthly capacity and
energy actually available based on prevailing water release
conditions.
Baseload Power - Power generated to meet the level
electrical demand during all hours of a time period

of

Capacity - The maximum potential of a resource to deliver
power.
Capacity Factor - The fraction or percentage of total
energy delivered from a resource over a period of time,
divided by the maximum that could have been delivered if
the resource was used at its maximum capacity over the
entire period.
CDP, or Customer Displacement Power - Replacement power
purchased directly by the customer, rather than by Western.
CDP is also considered part of the customer’s CROD.
CROD, or Contract Rate of Delivery - The customer’s
seasonal firm peak capacity allocation from Western.
Dispatch - The connection of a generating resource to the
electric system to serve load.
Economic Dispatch - The centralized coordinated decision to
use generating resources to serve load in the most economic
manner.
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DSM, or Demand-Side Management - Programs which alter the
requirement for, and pattern of use of, electric power in
order to achieve operational objectives of the entity
supplying the power.
Energy - The amount of power generated or delivered to
serve load over a period of time; usually measured in
kilowatt-hours or megawatt-hours.
IRP, or Integrated Resource Planning - Consideration of
both supply-side resources and demand-side management
programs as potential sources of power to fulfill future
demand and energy requirements.
Load Flow Model - A computer-based model to analyze the
flow of electric power from generating sources to loads
through transmission lines at a certain point in time..
Long-Term WRP - Long-Term Western Replacement Power is
power purchased by Western for a period of one year or
longer, and is considered part of the customer’s CROD.
Off-Peak - Off-peak hours are hours of low electrical
demand, generally at night and on weekends and holidays.

On-Peak - On-peak hours are hours of high electrical
demand, generally during daytime and evening hours on work
days.
Operating Factor - The average operating level of a
resource, when in use.
(e.g., a resource with a 50%
capacity factor, could operate half of the time at an
operating factor of 100%, or all of the time at an
operating factor of 50%)
Peaking Power - Power generated to meet electrical load
during the period of highest demand only.
Power Flow Model - see Load Flow Model
Production Cost - The cost of producing electric power to
serve load.
Production Cost Model - A software package designed to
project the cost of producing electric power to serve load
in the future, normally including some representation of
hourly loads and generating resources, along with an
economic dispatch algorithm.
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Ramp-Rate - The rate of change (increase or decrease) in
water release volume, usually expressed as cfs per hour.
Seasonal WRP - Seasonal Western Replacement Power is power
purchased by Western on behalf of a customer for a period
of one six-month season, and is part of the customer’s CROD
during that season.
SHP, or Sustainable Hydro Power - A fixed level of long
term capacity and energy available from the SLCA/IP
facilities during the summer and winter seasons, based on
an established risk level.
WRP, or
Western Replacement Power - Capacity and energy
acquired by Western on behalf of the customer as part of
the customer’s CROD.
WRP may be purchased as either
Seasonal WRP or Long-Term WRP.
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6450-01-P
DEPARTMENT OF ENERGY
Western Area Power Administration
Replacement Resources Methods Report, Grand Canyon Protection Act of 1992
AGENCY: Western Area Power Administration (Western), DOE.
ACTION: Notice of Availability of Replacement Resources Methods Report and
Executive Summary.
SUMMARY: The Secretary of Energy, acting through Western, has the responsibility of
marketing hydroelectric power generated at Glen Canyon Dam Powerplant. Western
has been engaged in the Replacement Resources Process to identify economically and
technically feasible methods for replacing power resources that are lost due to longterm operational constraints at Glen Canyon Dam Powerplant. Western announces the
availability of the Replacement Resources Methods Report (Report) and the Executive
Summary, which satisfies the requirement in section 1809 of the Grand Canyon
Protection Act (GCP Act) of 1992, Title XVIII of Public Law 102-575.
ADDRESSES: To request a copy of the Report and/or Executive Summary or to
provide written comments on the Report, contact: Mr. S. Clayton Palmer, Resource and
Environmental Analysis Team, CRSP Customer Service Center, Western Area Power
Administration, P.O. Box 11606, Salt Lake City, UT 84147-0606.
FOR FURTHER INFORMATION, CONTACT: Samuel D. Loftin, (801) 524-6381.
SUPPLEMENTARY INFORMATION: The Report outlines the economically and
technically feasible methods that Western will use to evaluate and select resources to

1

replace capacity made unavailable (“or lost”) due to the adoption of long-term
operational criteria for Glen Canyon Dam as required by the GCP Act. The Report
includes a “proof-of-concept” analysis of five hypothetical resource options with varying
degrees of complexity. The methods are consistent with other Western resource
acquisition policies, such as Western’s Principles of Integrated Resource Planning
(IRP). The methods are also consistent with the Salt Lake City Area/Integrated Projects
Contract Amendment, the Records of Decision in the Salt Lake City Area/ Integrated
Projects Power Marketing Environmental Impact Statement (EIS) and Energy Planning
and Management Program EIS, Reclamation’s Glen Canyon Dam EIS, pertinent
Federal Energy Regulatory Commission orders, and laws affecting DOE, Western, and
the Colorado River Storage Project (CRSP).
In the Report, Western provides methods to replace lost capacity using spot market,
seasonal (6 months), and mid- to long-term (1 year or more) resource acquisitions.
Western will consult with firm power customers periodically about the amount and term
of resource acquisitions to be made on their behalf, which Western would then acquire
and deliver to them. Western will evaluate and select resources based on criteria
broadly defined in the Report and follow a least-cost strategy. Greater public
involvement and more complex evaluation procedures and acquisition methods will be
used for long-term acquisitions rather than for seasonal acquisitions.
Western will use a screening tool and a production cost computer model to evaluate
future resource offers from potential suppliers. The Report details how these evaluation
tools are applied to evaluate five hypothetical resource purchases. These resource

2

alternatives were designed to illustrate the screening and evaluation tools’ abilities to
survey and select from among many diverse replacement resource options and to
consider transmission system constraints and possible solutions. The Report concludes
that the screening criteria and evaluation tools developed will enable Western to select
economically and technically feasible replacement power resources.
PUBLIC INVOLVEMENT: Section 1809 of the GCP Act requires the Secretary of
Energy to consult with representatives of the CRSP power customers, environmental
organizations, the Colorado River Basin States, and with the Department of the Interior
in this process. Western published a notice initiating the formal, public consultation
process on August 8, 1994, at 59 FR 40357. On October 7, 1994, at 59 FR 51191,
Western announced four regional public consultation meetings.
A 20-page, Replacement Resources Information Packet was prepared that included
Western’s process to complete the method identification requirement of the GCP Act.
On October 20, 1994, Western mailed this information packet, along with the text of the
October Federal Register notice, to 900-plus organizations and individuals on Western’s
Replacement Resources Methods mailing list, including representatives of organizations
with which Western was required to consult. In November 1994, Western held four
regional public involvement meetings in Salt Lake City, Utah; Denver, Colorado;
Phoenix, Arizona; and Albuquerque, New Mexico. Comments from organizations and
the public were accepted through December 19, 1994, the comment deadline.

3

Western prepared newsletters in February and October 1995 that provided updates
on the status of replacement resources activities. These newsletters were distributed to
Western’s mailing list. On April 30, 1996, at Western’s CRSP Customer Service
Center’s Annual Customer Meeting in Salt Lake City, Western provided an update on
replacement resources activities to CRSP power customers and to representatives of
the Department of the Interior, Bureau of Reclamation. This update included a
discussion of public comment received by Western.
On July 2, 1996, Western published a notice of availability of a Draft Methods Report
at 61 FR 34433. Notice was made to those entities who responded to Western’s mailer
and wanted information or copies of the Draft Report. Western held public consultation
meetings at Albuquerque, Phoenix, Denver, and Salt Lake City between July 23 and
July 29, 1996. At these meetings, Western presented the proposed replacement
resource methods, which will be implemented with the Report. A 60-day public
comment period closed on September 3, 1996. Western mailed a subsequent
newsletter in December 1996, updating changes implemented by Western from the
comments received during the public comment period.
ENVIRONMENTAL COMPLIANCE: Western will comply with the National
Environmental Policy Act of 1969 through an appropriate level of environmental analysis
of the impacts of specific replacement resources when such specific resources are
identified.
REGULATORY REQUIREMENTS: DOE has determined this is not a significant
regulatory action because it does not meet the criteria of Executive Order 12866, 58 FR

4

51735. Western has an exemption from centralized regulatory review under Executive
Order 12866; accordingly, no clearance of this notice by the Office of Management and
Budget is required.
Dated: May 4, 1998

Michael S. Hacskaylo
Administrator
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Replacement Resources Process
Update Newsletter, December 1996
Western responds to public comments on Draft Methods Report
The Draft Methods Report was produced as an integral part of the Western Area Power
Administration (Western) Replacement Resources Process. This process was initiated by
Western in response to Title XVIII of the Reclamation Projects Authorization and Adjustment
Act of 1992, P.L. 102-575, also known as the Grand Canyon Protection Act of 1992 (GCP
Act).
The stated purpose of the GCP Act is to "protect, mitigate adverse impacts on, and improve
the values for which the Grand Canyon National Park and the Glen Canyon National
Recreation Area were established, while preserving the dam's water storage, allocation, and
delivery functions." The identification of "economically and technically feasible methods" of
replacing power generation made unavailable due to changes in long-range operating
criteria of the hydroelectric generating facilities at Glen Canyon Dam (GCD), as specified in
the GCP Act, is the subject of the Replacement Resources Methods Report.
The Draft Methods Report was issued to the public in July 1996. Four public meetings were
held during July in Albuquerque, Denver, Phoenix, and Salt Lake City in which those
attending offered comments on the Draft Methods Report and the overall Replacement
Resources Process.
Attending were approximately 40 interested individuals and stakeholders from
environmental organizations, firm electric power customers, state and Federal agencies, and
various utilities and power marketers interested in becoming potential suppliers of
replacement resources.
Seven organizations provided written comments before the Sept. 3 comment deadline.
Overall, the comments supported efforts by the CRSP Customer Service Center staff in
developing the Draft Methods Report. However, suggestions were offered to further involve
the public, revise the Report, and delay the final report to Congress.
Comment Summary
Purchase Power Policy: Several commentors questioned the relevance of including
Western's Purchase Power Policy (Policy) in the Replacement Resources Process, and believe
it should be excluded because it had not been the subject of adequate public review, nor
was it relevant to the process. They believe that since the Methods Report is required under
specific legislation, it should be exempt from the policy, and that the Methods Report's
requirements are intended to address a very specific replacement power need.
Response: Western will revise the Final Report to clarify that the Purchase Power Policy is
an internal policy document created to provide guidance to Western employees involved in
power purchases, but that it does not have priority over provisions of the firm power
contracts or the GCP Act. Western will remove the Policy as a direct influence in the
Replacement Resources Process.
Non-Hydro Renewable Resources Concept: Commentors also questioned the relevance
of the April 1996 Concept for Purchase of Non-Hydropower Renewable Resources and
Solicitations of Interest to the Replacement Resources Process because of the lack of
adequate public consultation at the time the Draft Report was issued. One commenter
believes it is critical that Western establishes that the replacement power program is a
consequence of pursuing GCP Act policy objectives and that it should not be viewed as an
opportunity to accomplish goals other than those set forth in the GCP Act.
Response: Western included the Concept as an influence on the Replacement Resources
process because, at the time the Draft Methods Report was written, it was uncertain what
final form the Concept would take, and whether it would affect the Replacement Resources
process. Since the publication in July of the Draft Methods Report, the Final Concept was
issued (August 2, 1996), eliminating the proposed set-aside for renewable resource
purchases. Western will modify references to the Concept in the Final Methods Report and
remove it as a direct influence on the Replacement Resources Process.
Technology Maturity: Western was asked to reconsider the policy guideline that requires
replacement resource acquisitions be made only from mature resource technologies, as
defined by the Electric Power Research Institute. Conversely, support for Western's strategic
goals, particularly the goals of obtaining least-cost replacement power for customers and
focusing on mature technologies, was also voiced.
Response: After reevaluating the issue of technology maturity in resource acquisition,
Western believes that it can achieve the goal of shielding purchasers of Western
Replacement Power from nonperformance risks by including appropriate protections in its
future contracts with resource providers, rather than using the technology maturity criterion
to screen out unproven technologies. Western will remove references to the technology
maturity criterion from the Final Report, and include additional explanation of the types of
protections it will include in future resource acquisition contracts.
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Schedule: The schedule for completing the Methods Report brought several comments.
Western was urged to delay completing the report until after completion of the Record of
Decision on the Glen Canyon Environmental Impact Statement (GCD EIS) and until
Western's firm power contract modification process is completed. It was recommended that
the Draft Report be carefully reviewed to ensure consistency with definitions,
interpretations, concepts, understandings, and agreements developed through the firm
power contract modification process. Some want to review the Methods Report executive
summary and any accompanying transmittals before they are completed and submitted to
Congress.
Response: To ensure that methods are in place in time to potentially acquire short-term
resources by the fall of 1997, Western believes that the Final Methods Report and report to
Congress should be completed no later than early summer. This schedule should allow
sufficient time for Western to incorporate changes to the amendment to the firm power
contracts and operational criteria that come from the Record of Decision on the GCD EIS.
Salt River Project Exchange: Western received a comment that Western omitted
discussion of its obligation to provide transmission service under the Salt River Project
Exchange Agreement. Western transmits SRP's thermal generation from its Craig, Hayden,
and Four Corners powerplants to Phoenix when this generation is greater than either
Western's northern customer loads or GCD generation.
Response: Western will clarify the sections of the Final Methods Report that deal with the
Salt River Project Exchange Agreement.
Integrated Resource Planning: Comments about Integrated Resource Planning varied.
One commenter strongly supports the policy of requiring IRP principles to be used in
evaluating replacement resource options. Another commenter suggests including the
concept that the industry generally believes that IRP, as currently practiced, is outdated
and that a competitive market will lead to the most economic choice of resource, and that
Western should begin to make a case to remove this requirement from its customers. The
commenter believes that information on the fund method (debt-to-equity ratio) is not a
requirement of an IRP as outlined in the Criteria.
Response: The requirement for firm power customers to prepare IRPs is contained in the
Energy Policy Act of 1992 and Western's Energy Planning and Management Program
regulations, neither of which are affected by the Final Methods Report. The Final Methods
Report will continue to include Western's Principles of IRP as a primary influence on
resource acquisition decisions.
Proof-of-Concept Model: One commenter believes that since Western is proposing not
adding generation, only purchasing, developing and maintaining an extensive production
cost model, for which the Report seemed to make a case, is not necessary. Providing
flexibility to customers for replacement of lost resources and transmission constraints will
depend on the source and destination of the replacement resource.
Response: Western believes that the proof-of-concept production cost model developed for
the Draft Methods Report is necessary to evaluate fairly and accurately the potentially wide
variety of resources being offered to Western. As Western gains additional knowledge and
experience with resource evaluations and acquisition in the future and as industry practice
in resource evaluation changes, the proof-of-concept model can be revised.
Assistance: One commenter suggested using the expertise of the National Renewable
Energy Laboratory, the Inland Power Pool, and other relevant pools to help Western, while
another commenter offered customer representative assistance.
Response: Western plans to seek additional information and data to update the proof-ofconcept model and incorporate the latest industry practices before actual resources are
acquired.
Next Steps
Final Report Issued - Spring 1997
Report to Congress - Summer 1997
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AGENCY: Western Area Power Administration, DOE.
ACTION: Notice of non-hydropower renewable resources policy.
SUMMARY: This notice announces the Western Area Power Administration (Western)
adoption of a policy to purchase a portion of its expected purchase power requirements on
a project-by-project basis and in a competitive manner, from non-hydropower renewable
resource producers. This concept includes a proposal to purchase 50 percent of those
purchases from solar resources. Western's policy focuses on technical assistance and
facilitation of renewables, as opposed to a mandatory purchase power set-aside for
renewables.
FOR FURTHER INFORMATION: For additional information, please contact Mr. Michael S.
Cowan, Chief Program Office, Western Area Power Administration, P.O. Box 3402, Golden,
CO 80401-0098, (303) 275-1630.
SUPPLEMENTARY INFORMATION: On April 15, 1996, Western published a notice entitled
Western Area Power Administration's Concept for Purchase of Non-hydropower Renewable
Resources, and Solicitation of Interest (Concept) in the Federal Register (61 FR 16480). In
response to requests, the original 30-day comment period was extended in 61 FR 24789
(May 16, 1996). The comment period closed May 31, 1996, 45 days after the publication of
the Concept. Western received 150 comment letters concerning the Concept. A summary
discussion of those comments and Western's responses are included in this notice along
with Western's policy on non-hydropower renewable resource purchases.
The primary focus of the Concept was the purchase of non-hydropower renewable resources
as part of Western's electric firming requirements. Western also requested comments on
the criteria that Western would use to implement a new policy. These proposed criteria
included: (1) The assumption that additional costs associated with non-hydropower
renewable resource purchases would have little or no discernable rate impact to Western's
firm power customers; (2) the cost of the non- hydropower renewable resources purchased
by Western would be equal or less than an established cost cap; and (3) the contract term
for the purchase of these renewable resources would vary project by project, but in no case
would the term extend beyond the termination date of Western's long-term firm power
sales contracts for a project.
Western specifically requested comments on the following points related to the proposed
Concept: (1) Whether or not the respondents support the proposed Concept, (2) the
magnitude of percentage of a potential purchase power requirement set-aside, (3) whether
it is appropriate to have 50 percent reservation for solar resources within the set-aside, and
if so, whether the reservation amount for solar should be increased or decreased, (4) the
acceptable rate impact, (5) a recommended cost cap in mills per kWh for non-hydropower
renewable resources, (6) a recommended contract term for purchases, (7)
recommendations on alternative methods whereby Western would facilitate market
opportunities for non-hydropower renewable resources, and (8) any other related issues.
Western also was interested in receiving comments concerning other terms, requirements,
and criteria of the proposed Concept such as: dispatchability, point of delivery,
dependability, resource diversity, and environmental impact. The proposed Concept also
indicated that resource acquisitions would be made through the application of the Concept
on a project-by-project, cost competitive basis and in a manner consistent with Western's
formally adopted principles of integrated resource planning published in the Federal Register
(60 FR 54151).
Western also solicited comments from the public interested in having Western facilitate the
delivery of non-hydropower renewable resources on their behalf and at their cost; for
alternative Concepts; and for information from renewable resource developers.
Comments were received from a variety of entities including power customers, developers,
environmentalists, government agencies, investor-owned utilities, and Native American
tribes.
Western has taken into consideration each comment in the development of its nonhydropower renewable resource policy.
Discussion of Comments
Western received 150 comment letters representing both individual commenters and groups
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of interested entities. The majority indicated that they or the entities they represent do not
support the proposed Concept. Western reviewed each comment and responded to them in
the text which follows.
Comments: The primary reason given for not supporting the proposed Concept was the
increased cost and subsequent adverse rate impact. Several entities stated that ``any''
rate impact is significant and the cost of these types of renewables is too high and should
not be blended into their costs. Although many Western firm power customers support the
development of renewables, they strongly oppose the proposed Concept because of the
increase in costs and lack of local choice for customers to support renewables that make
sense in their particular community. The firm power customers strongly suggest that the
proposed Concept be abandoned.
Other commenters stated that the impact to rates is acceptable, and an even higher rate
impact should be used as a ceiling. Several of those commenters stated that Western may
have overestimated the rate impacts and suggested alternative methodologies to calculate
the rate impacts and make the program more attractive to developers. The various
suggestions included: taking into account capacity values; aggregating Western's purchase
power needs into one contract; focusing on one large resource where economies of scale
would make it more cost competitive; extending the length of the commitment; purchase
year-round as opposed to seasonal; and increasing the amount of the resource purchased.
Response: Western acknowledges that there are minimal rate impacts associated with the
Proposed Concept. Western also recognizes its obligation to both the taxpayers and the
power customers to keep rates as low as possible to maintain a market for the Federal
hydropower resource and thereby assure project repayment to the Treasury. Western
reviewed the comments concerning the suggested rate impacts and acknowledges that
there are several ways to recalculate those impacts and different methodologies that could
be used to determine a larger or smaller rate impact. However, Western has not
ascertained a method of purchasing nonhydropower renewable resources that does not
increase costs.
In response to the large negative response to the proposed Concept, Western will not
mandate the purchase of a certain portion of its replacement and firming requirements from
non-hydropower renewable resources. The proposed concept is impracticable given
Western's policy in the Energy Planning and Management Program that allows customers to
provide their own firming energy and the customers strong opposition to the proposed
Concept. Consequently, proceeding with a non-hydropower renewables firming energy
purchase over the objection of customers would likely result in customers exercising their
option not to purchase higher priced firming energy from Western. Western will strongly
support the use of these non-hydropower renewable resources by means other than the
conceptual purchase power set-aside and, when available at competitive prices, will
purchase replacement and firming requirements from these renewable resources.
Comments: Many commenters stated that the proposed Concept is in conflict with
Western's primary mission and contradicts legislation, regulations, and policies that Western
is presently required to observe. Numerous customers indicated that the Concept is not
consistent with Western's primary mission as stated in section 9(c), Reclamation Act of
1939, 43 U.S.C. 485h<Copyright> and by section 5, Flood Control Act of 1944, 16 U.S.C.
825s which obligates Western to provide power ``* * * in such a manner as to encourage
the most widespread use thereof at the lowest possible rates to consumers consistent with
sound business principles''. In addition, commenters explained that the proposed Concept is
inconsistent with section 1809 of the Grand Canyon Protection Act of 1992, which states
that the Secretary of Energy will replace lost generation with ``economically and
technically'' feasible methods. Some commenters indicated that the proposed Concept is not
consistent with Western's policies established in the Energy Planning and Management
Program (EPAMP) and the Integrated Resource Planning (IRP) section of EPAMP, and
Western's IRP principles. Additionally, commenters indicated that the proposed Concept is
incompatible with existing agency purchase power policies that allow customers to choose
to make their own replacement energy purchases. A few commenters indicated that the
proposed Concept is contrary to the provision in the Public Utilities Regulatory Policies Act
that only requires utilities to purchase resources such as being proposed for acquisition by
Western at the ``avoided cost''. These commenters' contention is that the 5.5 cents/KWH
far exceeds the ``avoided cost''. A few commenters suggested that Western is violating the
National Environmental Policy Act by considering implementation of the proposed Concept
without an environmental impact statement.
Response: Western is an agency of the DOE and has responsibilities to support DOE's
mission and to provide benefits to the public, but Western must also observe applicable
legislation and fulfill its contractual obligations. Western believes it has the authority to
implement the proposed Concept. Since Western has modified the method Western will use
to support the non-hydropower renewable resources program, it will not address the
specific legal issues raised by the commenters.
Comments: Numerous commenters objected to the Concept, citing that it did not recognize
the new competitive utility environment in light of the Federal Energy Regulatory
Commission's (FERC) recent Orders, 888 and 889. They stated that open access to the
electric transmission system will create a highly competitive industry and that high priced
resources would be an unnecessary obstacle to such competition. A few commenters
indicated that the proposed Concept would be directly at odds with a competitive market
place and that if the proposed Concept was implemented, the creation of an artificial market
may ultimately hurt development of non-hydropower renewable resources.
Response: Western believes that competition by itself is not at odds with the development
of non-hydropower renewable resources. Western recognizes the environmental and
socioeconomic benefits that non-hydropower renewable resources provide and will promote
the use of these types of resources. However, there are currently large amounts of surplus
power available in the spot market, with pricing detrimental to the competitiveness of nonhydropower renewable resources. In response, Western has developed a policy to commit
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staff resources to continuously evaluate power pricing, identify market opportunities for
renewables, and facilitate transactions between renewable resource developers and
customers interested in purchasing renewable resources.
Comments: Many commenters believe the proposed Concept is not equitable because
Western's firm power customers would be the only ones paying for the non-hydropower
renewable resource program and the program would benefit many other stakeholders. Most
of these commenters indicated that DOE should fund this ``subsidy'' program. Some
commenters are very much against financing any type of subsidy and indicated that the
proposed Concept, if implemented, should be funded by all taxpayers. Some commenters
stated that they were already funding Federal policies detrimental to power, such as
replacing the lost generating capacity at Glen Canyon Dam and questioned the fairness of
the firm power customers being assigned the responsibility to pay above-market costs to
accommodate a policy that would increase their costs to benefit the general public.
However, one commenter stated that Western's firm power customers have received the
most direct benefits from the Federal hydro projects, so they should fund the proposed
Concept's non-hydropower renewable purchases.
Response: Western understands that all Americans will benefit from the research and
development of the non-hydropower renewable resources. Western believes that nonhydropower renewable resources are very important and will benefit all Americans,
including the commenters that do not support the proposed Concept. Western has decided
not to adopt a policy that would include a mandatory set-aside of power purchases for nonhydropower renewables, but Western will provide technical support to customers willing to
pursue non-hydropower renewable resource transactions.
Comments: Several commenters indicated that the choice of purchasing firming energy
should be at the local level and they should have the right to choose any resource that
meets their needs. Some of these commenters indicated that participation in the proposed
Concept should be on a voluntary basis. One commenter suggested the purchase of the
renewables should be incorporated into existing contracts and that Western should reevaluate its IRP process to provide purchase alternatives for Western's customers.
Response: Western supports its existing policies of allowing the firm power customers to
choose the resources that provide for their requirements. Western's policy incorporates the
principles of voluntary participation and least-cost resource acquisition.
Comments: A few commenters believe that Western should have additional involvement
with the public and hold meetings with stakeholders to discuss the proposed Concept. In
addition, a few commenters stated that the purpose of the proposed Concept is unclear and
questioned a perceived lack of a goal or reasoning behind the proposed Concept. One
commenter stated it is illogical to use one renewable resource (hydropower) to subsidize
another renewable resource (non-hydropower).
Response: Western published the proposed Concept in the Federal Register to solicit
comments from the public and to determine the level of public interest in non-hydropower
renewable resources. Western supports the idea of developing non-hydropower renewable
resources if each local utility can make the appropriate decision, with customer
involvement. Western also believes that there was an appropriate amount of public
involvement, but as part of facilitating transactions under the policy, Western is willing to
consider other actions the agency can perform to further the use of renewable resources.
Comments: Several commenters questioned the reasoning behind the 50% solar
reservation of the purchases that would be provided under the proposed Concept.
Commenters questioned the reasoning behind the promotion of any type of generation
when there is already excess capacity available. In addition, a number of comments
recommended that the set aside level be modified.
Response: The proposed Concept reflected Western's desire to ensure a diversified mix of
non-hydropower renewable resources and Western's goal of supporting the DOE's
commitment to commercializing a variety of renewable resource technologies. In the
modified program, each customer will be free to choose the type and level of resource,
since all costs are paid for by the individual utility.
Comments: Several commenters expressed their support for the proposed Concept, citing
the environmental and societal benefits as a primary reason Western should implement the
proposal. One commenter stated that Western should evaluate the impact of renewables
using the NEPA process. One commenter cited three environmental benefits from
implementing the proposed Concept; ``(1) mitigates the decision to add firming power to
Western's output mix, (2) improves the conservation and economic efficiency of electrical
use in the region, and (3) is a prudent step toward responsible domestic participation in
addressing global environmental problems.'' This commenter also suggested Western should
adopt an environmental impact policy featuring the purchase of non-hydropower renewable
resources.
Response: Western recognizes the environmental and societal benefits from renewable
resource use. However, Western also recognizes that firm power customers would be
adversely impacted by implementing the proposed Concept. Therefore, Western has
determined to evaluate opportunities on a case-by-case basis and to support voluntary
efforts to develop non-hydropower renewable resources.
Comments: Several commenters suggested that Western work with the Nevada Corporation
for Solar Technology and Renewable Resources (CSTRR) by implementing the proposed
Concept or a modified version of the Concept. It was also suggested that Western could
facilitate CSTRR power sales and distribution and provide a market for solar power
generated from CSTRR. A few commenters encouraged Western to support CSTRR's effort
irrespective of statistical data. One commenter pointed out that if Western supports CSTRR
through this or a modified version of the Concept, then Nevada will have a better
opportunity to develop a safe and reliable use for the Nevada Test Site as well as
promoting the abundant solar resource in southern Nevada. Commenters suggested that
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Western should give priority to purchasing solar energy produced at the Nevada Solar
Enterprise Zone. Another commenter suggests that Western team up with the Utility
Photovoltaic Group and other partners to develop solar projects in the West.
Response: Western believes it can facilitate additional markets for entities such as CSTRR
through partnering and coordinating operations with these and similar entities. The policy
adopted will promote these developments to assure that CSTRR and other renewable
developments have the maximum probability of success.
Comments: Several commenters expressed concern over the problems with the
dispatchability of the non-hydropower renewable resources.
A commenter pointed out that due to the intermittent, non- dispatchable nature of
renewable power generation, Western should allow projects the flexibility to sell power in
the off peak seasons. Another commenter stated that the solar resource is significantly
better for the integrated operation of the Western system than the spot market, non-firm
fossil thermal resource presently used. Comment was received that stated transmission
requirements on the part of the supplier of the renewable power is an important element.
One comment suggests that any switch to power from alternative uses should be directed
to residential end users. Comments also supported Western providing discounted or free
transmission and ancillary services. One commenter suggested a modified Concept could
provide for transmission services or discounted ancillary services.
Response: Western agrees there are unique dispatching problems with solar and wind
generation. Western also believes that the dispatching problems can be mitigated when the
solar and wind resources are mixed with traditional generation resources. Western will
continuously seek operational strategies to integrate non-hydropower renewable resources.
Comments: A significant number of commenters stated that they support Western being a
facilitator and providing staffing resources to assist those entities that are willing to
purchase non-hydropower renewable resources at their own expense. Several commenters
also support a ``green pricing'' alternative strategy for non-hydropower renewable
resources.
One comment suggested that Western participate in identifying locations that would be
suitable for solar generation and that preference for solar development at Bureau of
Reclamation projects should be extended. In addition, that commenter suggested Western
assist its customers in surveying the environmental preferences of their retail users. Several
commenters suggest developing a ``green power'' marketing program and for Western to
facilitate market opportunities for non-hydropower renewable resources.
Response: Commenters that agreed and disagreed with the proposed Concept suggest or
imply that Western should facilitate non-hydropower renewable resource transactions and
consider developing ``green power'' programs. Western agrees with these comments and
as part of the policy will facilitate such services to assure renewable resources are fully
evaluated.
Comments: One commenter requested clarification as to whether an ethanol facility would
qualify as a non-hydropower renewable resource and another commenter as to whether
small wind generators would be considered solar power.
Response: For purposes of this proposed Concept the ethanol facility would not have been
considered a non-hydropower renewable resource and the small wind generators would
have been considered wind generation, not solar generation.
Policy: Western will not mandate that each project must purchase a portion of its firming
power requirements from non-hydropower renewable resources. Western will continue to
consider the purchase of non- hydropower renewable resources where they are competitive
with other supplies, consistent with Western's IRP principles.
Western shall establish a program to facilitate the voluntary use of renewable resources by
Western's wholesale customers. Western shall provide technical expertise, marketing
information, and act as a facilitator with Western's customers and renewable energy
developers. The goal of the program is to identify customers that desire renewable
resources in their generation mix, and provide the technical and marketing assistance
required for them to fully evaluate the option.
Determination Under Execution Order 12866
DOE has determined this policy does not meet the criteria of Executive Order 12866 and is
not a significant regulatory action. Western has an exemption from centralized regulatory
review under Executive Order 12866; accordingly, no clearance of this notice by the Office
of Management and Budget is required.
Review Under the Regulatory Flexibility Act
The Regulatory Flexibility Act, 5 U.S.C. 601 et seq, requires federal agencies to perform a
regulatory flexibility analysis if a proposed regulation is likely to have a significant economic
impact on a substantial number of small entities. In the notice proposing the Concept,
Western's Administrator certified that, if promulgated, it would not have significant adverse
economic impact on a substantial number of small entities. Western did not receive any
comments that addressed the certification.
Review Under the National Environmental Policy Act
As per Department of Energy 10 CFR 1021 National Environmental Policy Act (NEPA)
Implementing Procedures and Guidelines; Final Rule and Notice section 1021.102,
Applicability, this action is not a major federal action affecting the quality of the
environment of the United States, and therefore no NEPA documentation is required.
Review Under Executive Order 12612
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Executive Order 12612 requires review of regulations or rules for any substantial direct
efforts on States, on the relationship between National Government and the States, or on
the distribution of power and responsibilities among various levels of Government. Western
has assessed this policy in light of the criteria in sections 2 through 5 of Executive Order
12612. Western has determined that its policy is consistent with those criteria, and that the
policy will not impose significant costs or burdens on States or affect the States' ability to
discharge traditional State functions.
Review Under Executive Order 12988
With respect to the review of existing regulations and the promulgation of new regulations,
section 3(a) of Executive Order 12988, ``Civil Justice Reform,'' 61 FR 4729 (February 7,
1966), imposes on Executive agencies the general duty to adhere to the following
requirements: (1) Eliminate drafting errors and ambiguity; (2) write regulations to minimize
litigation, and (3) provide a clear legal standard for affected conduct rather than a general
standard and promote simplification and burden reduction. With regard to the review
required by Section 3(a), section 3(b) of Executive Order 12988 specifically requires the
Executive agencies make every reasonable effort to ensure that the regulation: (1) clearly
specifies preemptive effect, if any; (2) clearly specifies any effect on existing Federal Law or
regulations, (3) provides a clear legal standard for affected conduct while promoting
simplification and burden reduction; (4) specifies the retroactive effect, if any; (5)
adequately defines key terms; and (6) addresses other important issues affecting clarity
and general draftsmanship under any guidelines issued by the Attorney General. Section
3(c) of Executive Order 12988 requires Executive agencies to review regulations in light of
applicable standards in section 3(a) and section 3(b) to determine whether they are met or
it is unreasonable to meet one or more of them. The Administrator has completed the
required review and determined that, to the extent permitted by law, today's action meets
the relevant standards of Executive Order 12988.
Issued in Golden, Colorado
August 2, 1996.
J.M. Shafer, Administrator.
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1996, and extending through September
30, 1997.
Opportunity is presented for
customers and interested parties to
receive copies of the study data for the
Integrated System. If you desire a copy
of the Repayment Study Data Package
for the Integrated System, please submit
your request to: Mr. George Grisaffe,
Assistant Administrator, Office of
Administration and Rates, PO Box 1619,
Tulsa, OK 74101, or call (918) 595–
6628.
Following review of the written
comments, the Administrator will
submit the rate extension proposal for
the Integrated System to the Deputy
Secretary of Energy for confirmation and
approval.
Issued in Tulsa, Oklahoma, this 21st day of
June, 1996.
Michael A. Deihl,
Administrator.
[FR Doc. 96–16846 Filed 7–1–96; 8:45 am]
BILLING CODE 6450–01–P

Western Area Power Administration
Replacement Resources Methods
Report, Grand Canyon Protection Act
of 1992
Western Area Power
Administration (Western), DOE.
ACTION: Notice of availability, meetings,
and comments.
AGENCY:

SUMMARY: Western has been engaged in
a process to identify economically and
technically feasible methods for
replacing power resources which will be
lost due to long-term, operational
constraints at Glen Canyon Dam. This
process will conclude with a report of
the findings to Congress as required by
the Grand Canyon Protection Act (GCP
Act) of 1992, Title XVIII of Pub. L. 102–
575. Section 1809 of the GCP Act
requires the Secretary of Energy to
consult with representatives of the
Colorado River Storage Project (CRSP)
power customers, environmental
organizations, and the Colorado River
Basin States and with the Secretary of
the Interior in this process. The
Secretary of Energy, acting through
Western, has the responsibility of
marketing power generated from Glen
Canyon Dam and other CRSP power
facilities, including power acquired by
Western to replace the power lost due
to operational changes at Glen Canyon
Dam.
Western published a notice initiating
the formal, public consultation process
in the Federal Register on August 8,
1994 (59 FR 40357). An October 7, 1994,
Federal Register notice (59 FR 51191)

by Western announced four regional
public consultation meetings. A 20page, Replacement Resources
Information Packet was prepared that
included Western’s proposed process to
complete the method identification
requirement of the GCP Act. On October
20, 1994, this information packet, along
with the text of the October Federal
Register notice, was mailed to
approximately 900 entities and
individuals on Western’s Replacement
Resources Process mailing list. In
November 1994, four regional public
involvement meetings were held in Salt
Lake City, Utah; Denver, Colorado;
Phoenix, Arizona; and Albuquerque,
New Mexico. Public comments were
received on the proposed process
through December 19, 1994, the
comment deadline. Newsletters that
provided updates on the status of
replacement resources activities were
prepared by Western in February and
October 1995. These newsletters were
distributed to Western’s mailing list. On
April 30, 1996, at Western’s CRSP
Customer Service Center’s Annual
Customer Meeting in Salt Lake City,
Western provided an update on
replacement resources activities to
CRSP power customers and to Bureau of
Reclamation (Reclamation)
representatives. This update included a
discussion by Western of earlier public
comment.
DATES: Western now announces the
availability of the Draft Replacement
Resources Methods Report (Draft
Methods Report). Western is also
seeking comments on the Draft
Replacement Resources Methods
Report. To be considered, comments
need to be received by September
3,1996. In addition, Western will hold
four public meetings to provide
information and to accept public
comment on the proposed methods
included in this report. Public
consultation meetings will be held:
July 23, 1996: Albuquerque, New
Mexico, Courtyard Marriott Hotel,
1920 Yale Boulevard, SE., 9 a.m. to
noon
July 24, 1996: Phoenix, Arizona,
Embassy Suites Hotel, 3210 NW.,
Grand Avenue, at 9 a.m. to noon
July 25, 1996: Denver, Colorado, Denver
West Marriott, 1717 Denver West
Boulevard, 9 a.m. to noon
July 29, 1996: Salt Lake City, Utah,
Doubletree Hotel, 215 South Temple,
8:30 a.m. to 11:30 a.m.
Background
The Replacement Resources Methods
Report identifies economic and
technically feasible methods to replace
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capacity made unavailable (‘‘or lost’’)
due to operational constraints. The
report also includes a ‘‘proof-ofconcept’’ analysis of five hypothetical
resource options with varying degrees of
complexity. The methods considered
are consistent with other Western
resource acquisition policies, such as
Western’s Principles of Integrated
Resource Planning (IRP) and its
Purchase Power Policy. The methods
would also be consistent with the
pending Salt Lake City Area/ Integrated
Projects (SLCA/IP) Contract
Amendment, the Records of Decision in
Western’s SLCA/IP Electric Power
Marketing Environmental Impact
Statement (EIS) and Energy Planning
and Management Program,
Reclamation’s Glen Canyon Dam EIS,
pertinent Federal Energy Regulatory
Commission orders, and laws affecting
DOE, Western, and CRSP.
In the Draft Methods Report, Western
evaluates methods to replace capacity
made unavailable (‘‘or lost’’) due to
operational constraints using spot
market, seasonal (6 months), and midto long-term (1 year or more, up to the
end of the contract term) resource
acquisitions. Western would consult
with firm power customers periodically
about the amount and term of resource
acquisitions to be made on their behalf,
which Western could then acquire and
deliver to them. Greater public
involvement and more complex
evaluation procedures and acquisition
methods would be used for long-term
acquisitions rather than for seasonal
acquisitions, consistent with Western’s
Purchase Power Policy.
Western proposes to use a screening
tool and a production cost computer
model to evaluate future resource offers
from potential suppliers. The Draft
Methods Report details how these
evaluation tools are applied to evaluate
five hypothetical resource purchases.
These resource alternatives were
designed to illustrate the screening and
evaluation tool’s abilities to evaluate
and select from among many diverse
replacement resource options and to
consider transmission system
constraints and possible solutions. The
Draft Methods Report concludes that the
screening criteria and evaluation tools
developed will enable Western to
identify economically and technically
feasible replacement power resources in
the future.
Further Information
To provide written comments on the
Draft Replacement Resources Methods
Report, contact: Mr. Jeffrey McCoy,
Resource Analysis Team Lead, CRSP
Customer Service Center, Western Area
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Power Administration, PO Box 11606,
Salt Lake City, UT 84147–0606.
Environmental Compliance
Western will comply with the
National Environmental Policy Act of
1969 through an appropriate level of
environmental analysis of the impacts of
specific replacement resources when
such specific resources are being
considered for acquisition.
Determination Under Executive Order
12866
DOE has determined this is not a
significant regulatory action because it
does not meet the criteria of Executive
Order 12866, 58 FR 51735. Western has
an exemption from centralized
regulatory review under Executive
Order 12866; accordingly, no clearance
of this notice by the Office of
Management and Budget is required.
Issued at Washington, DC, June 24, 1996.
Joel K. Bladow,
Assistant Administrator.
[FR Doc. 96–16847 Filed 7–1–96; 8:45 am]
BILLING CODE 6450–01–P

FEDERAL COMMUNICATIONS
COMMISSION
[FO Docket Nos. 91–171/91–301; DA No. 96–
941]

Emergency Alert System
Federal Communications
Commission
ACTION: Notice.
AGENCY:

In accordance with the GSA
final Rule on Federal Advisory
Committee Management, the Federal
Communications Commission (FCC)
announces the amending and renewing
of the advisory committee charter for
the Emergency Broadcast System
Advisory Committee. This amendment
restructures this committee to reflect
changes resulting from the new
Emergency Alert System (EAS), and
changes the name of the committee to
the National Advisory Committee
(NAC). The Advisory Committee is also
renewed for a term that runs from July
25, 1996 to July 25, 1998. At the same
time, the FCC terminates the National
Business and Industry Advisory
Council.
EFFECTIVE DATE: July 25, 1996.
FOR FURTHER INFORMATION CONTACT: The
EAS staff by phone at 202–418–1220, or
write the Office of the Emergency Alert
System, Room 736, Stop Code 1500B1,
Federal Communications Commission,
1919 M Street, NW, Washington, DC
20554.
SUMMARY:

The
purpose of the NAC is to assist the FCC
in overseeing the new Emergency Alert
System (EAS). The EAS recently
replaced the Emergency Broadcast
System as a means of alerting the public
about emergencies. The primary mission
of the NAC is to advise the Commission
on all matters concerning the EAS and
its implementation, including
emergency alerting policies,
technologies, plans, regulations, and
procedures at the national, state, and
local levels. The NAC also recommends
and develops training and education
regarding the EAS, and coordinates with
state and local officials to assist in
maintaining effective emergency
alerting programs. The NAC is necessary
and in the public interest because of the
close coordination and exchange of
information that is needed between the
Federal Government, industry and state
and local governments in implementing
and operating the new EAS. The NAC’s
membership consists of volunteer
government and industry personnel
selected by the Commission. Members
include representatives from
broadcasting, cable, satellite, MMDS,
other technologies, government agencies
involved in emergency
communications, State Emergency
Communications Committees (SECC),
and special audiences such as the
hearing impaired. Officers of the NAC
are elected for two year terms and
consist of a President, and
Subcommittee Chairs.

SUPPLEMENTAL INFORMATION:

Federal Communications Commission.
William F. Caton,
Acting Secretary.
[FR Doc. 96–16816 Filed 7–1–96; 8:45 am]
BILLING CODE 6712–01–P

FEDERAL RESERVE SYSTEM
Formations of, Acquisitions by, and
Mergers of Bank Holding Companies
The companies listed in this notice
have applied to the Board for approval,
pursuant to the Bank Holding Company
Act of 1956 (12 U.S.C. 1841 et seq.)
(BHC Act), Regulation Y (12 CFR Part
225), and all other applicable statutes
and regulations to become a bank
holding company and/or to acquire the
assets or the ownership of, control of, or
the power to vote shares of a bank or
bank holding company and all of the
banks and nonbanking companies
owned by the bank holding company,
including the companies listed below.
The applications listed below, as well
as other related filings required by the
Board, are available for immediate

inspection at the Federal Reserve Bank
indicated. Once the application has
been accepted for processing, it will also
be available for inspection at the offices
of the Board of Governors. Interested
persons may express their views in
writing on the standards enumerated in
the BHC Act (12 U.S.C. 1842(c)). If the
proposal also involves the acquisition of
a nonbanking company, the review also
includes whether the acquisition of the
nonbanking company complies with the
standards in section 4 of the BHC Act,
including whether the acquisition of the
nonbanking company can ‘‘reasonably
be expected to produce benefits to the
public, such as greater convenience,
increased competition, or gains in
efficiency, that outweigh possible
adverse effects, such as undue
concentration of resources, decreased or
unfair competition, conflicts of
interests, or unsound banking practices’’
(12 U.S.C.
1843). Any request for
a hearing must be accompanied by a
statement of the reasons a written
presentation would not suffice in lieu of
a hearing, identifying specifically any
questions of fact that are in dispute,
summarizing the evidence that would
be presented at a hearing, and indicating
how the party commenting would be
aggrieved by approval of the proposal.
Unless otherwise noted, nonbanking
activities will be conducted throughout
the United States.
Unless otherwise noted, comments
regarding each of these applications
must be received at the Reserve Bank
indicated or the offices of the Board of
Governors not later than July 26, 1996.
A. Federal Reserve Bank of New
York (Christopher J. McCurdy, Senior
Vice President) 33 Liberty Street, New
York, New York 10045:
1. Banponce Corporation, Hato Rey,
Puerto Rico; Popular International Bank,
Inc., Hato Rey, Puerto Rico; and
Banponce Financial Corp., Wilmington,
Delaware; to acquire 100 percent of the
voting shares of Combancorp,
Commerce, California; and thereby
indirectly acquire Commerce National
Bank, Commerce, California.
B. Federal Reserve Bank of Chicago
(James A. Bluemle, Vice President) 230
South LaSalle Street, Chicago, Illinois
60690:
1. St. Joseph Capital Corporation,
South Bend, Indiana; to become a bank
holding company by acquiring 100
percent of the voting shares of St. Joseph
Capital Bank, Mishawaka, Indiana.
C. Federal Reserve Bank of
Minneapolis (James M. Lyon, Vice
President) 250 Marquette Avenue,
Minneapolis, Minnesota 55480:
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SUMMARY: On August 8, 1994, Western Area Power Administration (Western) published a
notice in the Federal Register (59 FR 40357-40359) announcing its intent to initiate a public
consultation process to identify methods of replacing lost Glen Canyon Dam power and to
report the findings to Congress, as required by the Grand Canyon Protection Act (GCP ACT)
of 1992. (Title XVIII of Pub. L. 102-575). Section 1809 of the GCP Act requires the
Secretary of Energy to consult with representatives of the Colorado River Storage Project
power customers, environmental organizations, seven Colorado River Basin States, and the
Secretary of the Interior to identify methods to replace the lost power from Glen Canyon
Dam.
The Secretary of Energy, acting through Western, has the responsibility of marketing power
generated from Glen Canyon Dam, including power acquired by Western to replace the
power lost at Glen Canyon Dam.
Western now announces that four consultation meetings have been scheduled to provide
full opportunity for public participation. Western has developed an information packet
outlining the replacement resources process and the required report as a starting point for
discussions with customers, other stakeholders, and the public. Western is seeking
feedback on (1) the proposed outline of the process, (2) the proposed content of the report,
and (3) the potential methods to acquire the most cost-effective alternative firm power
replacement resources needed to meet Western's firm contract obligations.
The information packet will be distributed to identified stakeholders and other publics on
Western's mailing list. To receive this packet or have your name or organization added to
the mailing list, call or write Jeffrey McCoy at the address below.
DATES: Public information meetings will be held as follows. All meetings are scheduled from
1:30 p.m. to 5:30 p.m. local time.
November 7, 1994
Salt Lake City, Utah
Doubletree Hotel
215 West South Temple
November 8, 1994
Albuquerque, New Mexico
Best Western - Fred Harvey Hotel
2910 Yale Boulevard SW.
November 14, 1994
Phoenix, Arizona
Western Area Power Administration
Phoenix Area Office
615 South 43rd Avenue
November 18, 1994
Denver, Colorado
Stapleton Plaza Hotel
3333 Quebec Street
SUPPLEMENTARY INFORMATION: The GCP Act was enacted to protect environmental
resources in Grand Canyon National Park and Glen Canyon National Recreation Area below
Glen Canyon Dam. Operation of Glen Canyon Dam has been modified on an interim basis
pending completion of the Glen Canyon Dam environmental impact statement to assure the
protection of these resources. Identifying feasible replacement power resources will require
assessment by Western of the magnitude and timing of the power lost at Glen Canyon Dam
and the cost for replacing it. Western's customers will then decide if they desire Western to
replace any or all of the lost Glen Canyon Dam resource. Such acquisitions might be made
by Western on behalf of firm power customers on a pass- through cost basis.
Western will use an integrated resource planning approach to acquire long-term
replacement resources at the lowest possible cost. Western will consider a variety of
resource options, both supply-side and demand-side, as well as renewable resources.
A Replacement Resource Methods Report to Congress detailing Western's findings is to be
completed no later than 2 years after implementation of long-term operational criteria at
Glen Canyon Dam. Notices of dates and locations of future consultation opportunities will
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be published in the Federal Register and provided to interested stakeholders.
FOR FURTHER INFORMATION CONTACT:
Mr. Jeffrey J. McCoy
Resources and Marketing Studies
Western Area Power Administration
P.O. Box 11606
Salt Lake City, UT 84147-0606
(801) 524-5399 or (801) 524-5493
ENVIRONMENTAL COMPLIANCE: Western will comply with the National Environmental Policy
Act of 1969 through an appropriate level of environmental analysis on the impacts of
implementing selected replacement resource methods. Western is just beginning the
process of identifying methods to replace lost Glen Canyon Dam hydropower. Environmental
impacts will be a factor in that process.
DETERMINATION UNDER EXECUTIVE ORDER 12866: DOE has determined this is not a
significant regulatory action because it does not meet the criteria of Executive Order 12866,
58 FR 51735. Western has an exemption from centralized regulatory review under
Executive Order 12866; accordingly, no clearance of this notice by the Office of
Management and Budget is required.
Issued at Golden, Colorado, September 29, 1994.
William H. Clagett
[FR Doc. 94-24926; Filed 10-6-94; 8:45 am] 6450-01-P
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improve the environment downstream from Glen Canyon Dam. Since 1994, Western has
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operational changes at the dam.
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With the publication of a Federal Register notice on July 2, 1996, Western announced the
release of the Draft Replacement Resources Methods Report, a requirement of the Grand
Canyon Protection Act (GCP Act) of 1992. Section 1809 of the GCP Act specifies that the
Secretary of Energy, acting through Western, will:
(1)". . .identify economically and technically feasible methods of replacing any power
generation lost through adoption of long-term operational criteria for Glen Canyon Dam."
(2) ". . .present a report [to Congress] of the findings, and implementing draft legislation, if
necessary, not later than two years after adoption of long-term operating criteria."
The GCP Act requires Western to consult with key publics, including the Department of the
Interior, firm power customers of the Colorado River Storage Project (CRSP), environmental
organizations, and the Colorado River basin states. Since the start of the Replacement
Resources Process, Western's public consultation activities have included Federal Register
notices, an information packet, periodic newsletters, and public meetings to provide
information and gather comments.
Draft Methods Report
The Methods Report summarizes acceptable methods for replacing power and outlines
preferred replacement power methods. However, it does not provide specific costs and
recommendations for actual replacement options. Actual replacement resource acquisition
decisions will be made in separate future actions, as defined by customer need.
The recommended replacement resources methods meet the intent of the requirements in
the GCP Act, Section 1809, and are consistent with Western's Principles of Integrated
Resource Planning and Purchase Power Policy. The methods also consider the outcomes
identified in several related environmental impact statements, namely Reclamation's Glen
Canyon Dam EIS (GCD-EIS), Western's Electric Power Marketing EIS (EPM-EIS), and
Western's Energy Planning and Management Program EIS (EPAMP-EIS). Further, the
proposed methods do not interfere with Western responsibilities as defined in the CRSP Act
of 1956 and other relevant legal requirements. Western also researched integrated resource
plans and Requests for Proposals issued by regional electric utilities in establishing and
developing the methods presented in the Methods Report.
Western followed several policy guidelines in preparing the Methods Report, including:
Western would seek replacement resources in amounts and terms requested by
customers. Consistent with future firm power contract provisions, customers could
request any combination of short- to long-term resources to meet their individual
load requirements up to the limits defined in the contract. Customers could also
choose to replace lost generation on their own and have Western transmit it on the
CRSP transmission system, subject to available transmission capacity.
Western would consider offers of all types of resources (conventional supply side,
renewable resources, and energy efficiency) with a goal of ensuring a least-cost
acquisition for customers consistent with other departmental initiatives. However,
due to current conditions in the regional power market, short- to medium-term
resource acquisitions are expected to be emphasized at the outset.
All types of resources would be treated equally in resource evaluations.
Resource acquisitions would be made primarily from mature resource technologies.
A qualitative consideration of environmental effects would be prepared for each
potential resource.
For the present, Western will consider energy efficiency improvements only for loads
under Western control.
Public involvement in resource acquisition would vary depending on the nature of the
replacement, consistent with Western's Principles of IRP and Purchase Power Policy,
and with the notification and decision process in the future firm power contract
amendment.
Hoover Integration
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As required by the GCP Act, Western considered the feasibility of adjusting operations at
Hoover power plant to provide the needed resources. A review of studies done by the
Reclamation suggested that operational integration of Hoover power plant with Glen Canyon
could not provide the necessary capacity, so adjusting Hoover operations was deferred from
further consideration at this time. However, Western will continue to follow Reclamation's
efforts in this area.
Transmission Considerations
The GCP Act also states that transmission system restrictions need not be a factor in
replacement decisions and that Western can propose additions or modifications to the CRSP
transmission system to facilitate replacements. Western regularly studies transmission
system constraints and possible upgrades as part of its normal planning work and seeks
authority to participate in improvements when cost-effective projects are identified.
Therefore, no special transmission system study was done as part of the Methods Report.
After Western has initiated power replacement steps and received actual resource
proposals, it will then identify any transmission constraints associated with delivery of that
resource and study cost-effective upgrades.The GCP Act also states that transmission
system restrictions need not be a factor in replacement decisions and that Western can
propose additions or modifications to the CRSP transmission system to facilitate
replacements. Western regularly studies transmission system constraints and possible
upgrades as part of its normal planning work and seeks authority to participate in
improvements when cost-effective projects are identified. Therefore, no special transmission
system study was done as part of the Methods Report. After Western has initiated power
replacement steps and received actual resource proposals, it will then identify any
transmission constraints associated with delivery of that resource and study cost-effective
upgrades.
NEPA Compliance
Western will comply with the National Environmental Policy Act of 1969. Western expects to
prepare a Categorical Exclusion before completion of the Methods Report. Environmental
compliance work for actual resource acquisitions will be consistent with applicable DOE
orders.
Term of Contract
In the Methods Report, Western evaluates methods to replace lost power using seasonal
(six months), mid-term (one to five years), and long-term (from five years to the end of
the customer's contract) resource acquisitions. Western would consult with firm power
customers periodically about the amount and term of resource acquisitions to be made on
their behalf. Western would then acquire and deliver the resources to them. Greater public
involvement, increased documentation, and more complex evaluation and acquisition
procedures are proposed for longer-term acquisitions than for seasonal acquisitions,
consistent with Western's Purchase Power policy.
Evaluation Methods
Several analytical tools were created to evaluate potentially diverse resource proposals.
They include a spreadsheet-based screening tool that can be used as a stand-alone
evaluation model for short-term acquisitions, or be used to screen proposals for more
detailed analysis. A detailed evaluation tool was created for Western's CRSP hydro system
and simulated interconnections using the MULTISYM production cost computer program.
This program can analyze complex electric system effects on a defined system under a
wide range of conditions for factors such as load, resource, and transmission system
capabilities. Other evaluation tools applied include Reclamation's Colorado River Simulation
System hydrological model and a variety of pre- and post-processing applications.
Resource Options
The Methods Report also details how these tools can be used to evaluate potential
replacement resource acquisition options. A "proof-of-concept" analysis is included in the
Methods Report that demonstrates the use of evaluation tools and procedures on five
hypothetical replacement resource alternatives. The five alternatives were chosen to show
the evaluation tool's capability of weighing different resources types with varying pricing
and delivery conditions.
All hypothetical resource options were evaluated by simulating expected future CRSP
operations during a five-year period. The detailed evaluation tool was also applied to
identify and evaluate transmission system constraints that could then be studied for
possible system modification or upgrade.
Conclusions
The Methods Report concludes that the acquisition methods and evaluation tools identified
will provide an economically and technically feasible methodology, and will enable Western
to evaluate replacement resources to offer to firm power customers in the future.
For more information on this process, please write to Mr. Jeffrey McCoy, Western Area
Power Administration, P.O. Box 11606, Salt Lake City, UT 84147-0606, or call (801) 5245399.
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SUMMARY: The Western Area Power Administration (Western) is initiating a public
consultation process to identify methods of replacing lost Glen Canyon Dam power and to
report the findings to Congress, as required by the Grand Canyon Protection (GCP) Act of
1992, Title XVIII (P.L. 102-575), referred to hereafter as the GCP Act, enacted October 30,
1992. Section 1809 of the GCP Act states that the Secretary of Energy.
In consultation with the Secretary of the Interior and with representatives of the Colorado
River Storage Project power customers, environmental organizations and the States of
Arizona, California, Colorado, Nevada, New Mexico, Utah, and Wyoming shall identify
economically and technically feasible methods of replacing any power generation that is lost
through adoption of long-term operational criteria for Glen Canyon Dam***
This section further states that-The Secretary shall present a report of the findings, and implementing draft legislation, if
necessary, not later than two years after adoption of long-term operating criteria.
Western is beginning the process of identifying methods to replace lost Glen Canyon Dam
hydropower at this time in order to effectively evaluate customer needs and implement
necessary contract modifications as soon as possible. Section 1809 also requires that the
Secretary shall
* * * Include an investigation of the feasibility of adjusting operations at Hoover Dam to
replace all or part of such lost generation.
In addition, the Secretary shall
Include an investigation of the modifications or additions to the transmission system that
may be required to acquire and deliver replacement power.
The Secretary of Energy, acting by and through Western, has the responsibility of
marketing power generated at Glen Canyon Dam, including power sold in place of any lost
Glen Canyon Dam marketable resource, which necessitates the Replacement Resource
Methods Report to Congress.
Western's approach to identifying methods and acquiring long-term replacement resources
for Glen Canyon Dam will be to consider cost- effectiveness while incorporating principles of
integrated resource planning. Western will consider a variety of resource options, both
supply-side and demand-side, as well as renewable resource options, which would enable it
to provide reliable service to its customers at the lowest possible system cost.
Western has been formulating a plan (1) to prepare, through consultation, the report on the
economically and technically feasible methods of replacing lost Glen Canyon Dam power,
and draft legislation if necessary; and (2) to identify the range of replacement resources
needed and the necessary revisions to existing wholesale firm power contracts to
accommodate replacement resource obligations. Western will implement the acquisition of
any replacement resources later, through a separate process.
As part of this planning, Western has had several meetings since April 1993 with firm
power customers to discuss informally the range of customer replacement resources
needed. Western has discussed limitations of, and needed modifications to, existing longterm wholesale firm power contracts, as well as assumed timing of decisions by the U.S.
Bureau of Reclamation (Reclamation) and Western in certain ongoing environmental impact
statements (EIS) and related decision processes. Reclamation's Glen Canyon Dam EIS will
ultimately influence the magnitude and timing of available hydroelectric power from the
Glen Canyon Dam. Western's Salt Lake City Area/Integrated Projects (SLCA/IP) electric
power marketing (EPM) EIS will determine Western's commitment level for the near-term
and may affect its long-term obligations in wholesale firm electric service contracts. Both
short-term and long- term obligations may influence and be influenced by eventual costs to
customers.
Future consultation meetings and informational mailings on replacing lost power from Glen
Canyon Dam will focus on a reasonable range of future SLCA/IP firm power contract
obligations and potential methods to acquire the most cost-effective alternative sources of
replacement firm resources needed to meet those obligations. The SLCA/ IP consists of
resources from the Rio Grande Project, Collbran Project, and Colorado River Storage Project
(CRSP), which includes Glen Canyon Dam. Cost-effectiveness will be an integral component

http://www.wapa.gov/crsp/planprojectscrsp/replacement/AUG8FRN.HTM

Page 1 of 3

Replacement Resource Methods Report for Grand Canyon Protection Act of 1992, Aug. 8, 1994

6/4/08 4:43 PM

of the selection criteria for replacement resources.
PROCEDURES: The consultation period for identifying the methods of replacing the
marketable resource lost at Glen Canyon Dam has begun and will end prior to submission
of the report to Congress. Following publication of this notice, the next step will be the
preparation of a brochure, which will address, among other items, the scope and schedule
of the entire process envisioned by Western to identify the required replacement resource
methods. Formal consultation will be initiated with representatives of CRSP power
customers, environmental organizations and the Colorado River Basin States, Native
Americans, the Secretary of the Interior, and other interested parties in late 1994 or early
1995. Notices of dates and locations of future meetings regarding identification of GCP Act
replacement resource methods will be provided in Federal Register notices. In addition, the
brochure and notices will be mailed to interested parties, including those identified in the
GCP Act.
Western and the Colorado River Energy Distributors Association have cosponsored several
informal regional customer meetings in Phoenix (June 23), Salt Lake City (July 1),
Albuquerque (July 6), and Denver (July 7) to discuss contract-related issues regarding nearterm and long-term firm power obligations and replacement resource needs. Discussions
between Western and existing wholesale firm power customers concerning events, possible
outcomes, and necessary contract modifications are expected to continue throughout 1994.
Western's Salt Lake City Area Office is developing an initial list of individuals and
organizations interested in the replacement resource process. Parties interested in receiving
information or adding their names to the mailing list may contact the sources listed below.
FOR FURTHER INFORMATION CONTACT: Replacement Resource--Jeffrey J. McCoy,
Resources and Marketing Studies, Western Area Power Administration, P.O. Box 11606, Salt
Lake City, Utah 84147-0606. Telephone: (801) 524-5399 or (801) 524-5493. Contract
Modifications-- Burt Hawkes, Contracts and Customer Services, Western Area Power
Administration, P.O. Box 11606, Salt Lake City, Utah 84147-0606. Telephone: (801) 5243344 or (801) 524-5493.
SUPPLEMENTARY INFORMATION: The GCP Act states that the Secretary of the Interior:
Shall operate Glen Canyon Dam in accordance with the additional criteria and operating
plans * * * and exercise other authorities under existing law in such a manner as to
protect, mitigate adverse impacts to, and improve the values for which Grand Canyon
National Park and Glen Canyon National Recreation Area were established,... (GCP Act,
Section 1802) (emphasis added)
The GCP Act was enacted to address resource management problems in Grand Canyon
National Park and Glen Canyon National Recreation Area attributed to the operation of Glen
Canyon Dam. Operations of Glen Canyon Dam have been modified during the interim period
prior to completion of the Glen Canyon Dam EIS. It is anticipated that compliance with the
GCP Act to reduce operations-related impacts to the downstream environment will result in
further long-term modifications following the Glen Canyon Dam EIS Record of Decision.
The Glen Canyon Dam EIS was initiated in 1989 to evaluate impacts of Glen Canyon Dam
operations on downstream resources of the Colorado River. The draft Glen Canyon Dam
EIS, published by Reclamation in January 1994, presents a range of long-term operational
alternatives for the dam. Reclamation published a notice of availability of such draft EIS on
January 7, 1994; (59 FR 1023). The Glen Canyon Dam EIS is mandated by the GCP Act to
be completed no later than 2 years after the date of enactment of the Act, or October
1994.
Long-term operating criteria will be established based on the findings, conclusions, and
recommendations made in the Glen Canyon Dam EIS and the audit performed by the
Comptroller General on the costs and benefits of management policies. A Reasonable and
Prudent Alternative, presented in a U.S. Fish and Wildlife Service Biological Opinion on
operations of Glen Canyon Dam, may also be incorporated into the long- term operating
criteria.
The amount of marketable resource lost at Glen Canyon Dam will be a function of the longterm operating criteria selected and operational changes made in response to conclusions
emerging from research and the long-term monitoring results. Estimates of the amount of
hydropower resource available at Glen Canyon Dam will become better defined as the dam
operations are revised.
Identifying feasible methods of replacing the power will require assessment by existing firm
power customers of both the magnitude and timing of the lost resource at Glen Canyon
Dam. Western's firm power customers will influence whether Western will replace any or all
of the lost Glen Canyon Dam resource. Customers' decisions concerning replacement
resource needs will depend in large part on the availability and costs of alternative
resources. Such acquisitions might be made by Western on behalf of firm power customers
on a pass- through-cost basis, incorporating all associated costs.
Since neither lost marketable resources nor customer replacement resource demand may
be known for some time, and may vary as more scientific knowledge of the effects of dam
operations becomes available, the replacement Resource Methods Report to Congress is
expected to address both changes in hydropower generation under several possible longterm operational alternatives at Glen Canyon Dam and a range of customer-defined firm
replacement resource needs.
The final SLCA/IP EPM EIS is expected to be released in November 1994. The Record of
Decision which follows may establish new firm power resource commitment levels for the
SLCA/IP. The timing of the implementation of Western's SLCA/IP EPM EIS Record of
Decision, relative to Reclamation's Glen Canyon Dam EIS Record of Decision, is uncertain at
this time.
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The Replacement Resource Methods Report to Congress is to be completed no later than 2
years after implementation of long-term operational criteria at Glen Canyon Dam. Contract
amendments to replace the lost resource will need to take effect at the time of
implementation of Reclamation's Glen Canyon Dam EIS Record of Decision, or other
accommodations will need to be made to satisfy contractual commitments. Western and its
firm power customers have been working to develop a mutual understanding of principles
for revising existing wholesale firm power contracts to address the possible range of
outcomes.
Formal consultation with representatives of environmental organizations, Native Americans,
the Colorado River Basin States, the Secretary of the Interior, as well as CRSP power
customers and other interested parties, for identifying GCP Act replacement resource
methods and any necessary legislation begins with publication of this notice in the Federal
Register. Meetings are planned for late 1994 or early 1995, and their dates and locations
will be published in subsequent Federal Register notices. A brochure will be prepared to
provide more information on a range of subjects including (1) the quantification of lost
marketable resources from Glen Canyon Dam and other CRSP sites, (2) the range of
replacement resource needs, (3) the relation of resource replacement to Western's other
EISs, (4) the proposed schedule for related replacement resource and Glen Canyon Dam
EIS and SLCA/IP EPM EIS events, and (5) a list of common questions and answers related
to these topics. It will be distributed to representatives of organizations specified in the GCP
Act and other interested parties in the summer of 1994.
ENVIRONMENTAL COMPLIANCE: Western will comply with the National Environmental Policy
Act of 1969 through an appropriate level of environmental analysis on the impacts of any
proposed replacement resource methods. Western is just beginning the process of
identifying methods to replace lost Glen Canyon Dam hydropower. Those processes will
address environmental concerns.
DETERMINATION UNDER EXECUTIVE ORDER 12866: DOE has determined this is not a
significant regulatory action because it does not meet the criteria of Executive Order 12866,
58 FR 51735. Western has an exemption from centralized regulatory review under
Executive Order 12866; accordingly, no clearance of this notice by the Office of
Management and Budget is required.
Issued in Golden, Colorado, July 27, 1994.
William H. Clagett, Administrator.
[FR Doc. 94-19297 Filed 8-5-94; 8:45 am]
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