5.1.1.1

SECTION 5
PROOF- OF- CONCEPT ANALYSI S

5.1 | NTRCDUCTI ON

The nmethods 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 nethods
are denonstrated by testing them under conditions simlar
to those Wstern my actually encounter during the
repl acenent resource acquisition process. To prepare this
denonstration, an extensive data gathering, analysis, nodel
devel opnent, and nodel i mpl enent ati on effort was
undertaken, <collectively referred to as the * proof-of-
concept” anal ysis.

Because of the extensive geographic span of Wstern's
marketing area, the proof-of-concept analysis involved
devel oping a nodel of a large part of the interconnected
electrical system in the western United States, covering
the Rocky Muntain and Desert Southwest areas of the WSCC

regi on. It was also necessary to identify data sources
accessible to Wstern, and to gather, process, and
integrate a large anpunt of data into the nodels. The

nodeling of such a large area required a significant
investment of time and effort, but produced integrated
nodeling tools which will form the basis for a useable
resource analysis systemwhich will benefit Western and its
custonmers not only for the Replacenent Resources Process

but in other resource planning functions as well.

An extensive and detail ed nodeling approach is necessary to
provi de accurate evaluations of the value of replacenent
resour ces. A summary of the principal benefits ?ﬁ a
detail ed i nterconnected system nodel is provided bel ow

« The GCP Act required the Replacenent Resources
Process to include the inpacts of replacenent power
on the transm ssion system The ability to
integrate the nodeling of replacenent resources
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within the SLCA/IP transm ssion systemis therefore
an inmportant consideration in developing nethods
and tools. Use of a nulti-area interconnected
system nodel is especially inportant because of its
ability to nodel nore conplex transm ssion system
interactions, such as the SRP Exchange Agreenent. ]

e The ability to sinulate the interaction of

repl acenent resour ces W th ot her cust oner
resources, Western resources, and the econony
energy market is a key requirenent. To consider
these effects, the nodel nust represent multiple
el ectric systens di vi ded anong mul tiple
| oad/ resource ar eas (al so referred to as
“ transm ssion” areas) . A multi-area nodel

represents the effects of external transm ssion
constraints and the dynamic effects of |oad and
resources on spot-nmarket energy transactions.

* The evaluation of any alternative for replacenent
power nust account for energy displacenent and
sales opportunities in the spot power nmarket.
Estimating the price and the location of these
spot - mar ket energy transactions is a significant
part of performing a detailed evaluation of
SLCA/IPs net purchased power costs. G ven the
current and projected market conditions under
der egul ati on, and regional capacity surpluses,
capturing these conplex interactions through a
mul ti-area production cost and dispatch simnulation
is even nore inportant.

» Use of a nulti-area nodel developed, narketed
comercially, and offering user support will reduce
the tinme requirenents, and will likely increase the
understanding and acceptance of the nodel by
SLCA/ I P custoners.

5.1.1 PROCESS

The goal of the proof-of-concept analysis was to devel op an
i ntegrated system of nodels for proposal evaluation, and to
denonstrate their use through exanples. The five
recomrended steps for eval uation of proposals for
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repl acenment power of over one-year duration were identified
in Section 4.3.3, and are sunmarized bel ow.

1. Calculate the Ilevelized 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 determned in Step 2, select
the higher ranked proposals and prepare an
integrated analysis sinulating Wstern's resource
use within the SLCA/IP integrated system and the
WSCC bul k power market for the intended acquisition
peri od.

4. Re-rank proposals based on |evelized, per-unit cost
to SLCA/I P custonmers using the results of Step 3.

5. Produce a cost curve relating the anount of power
available at the |owest cost (based on Ilevelized,
per-unit cost).

Before these steps could be denonstrated, it was first
necessary to identify the system of nodeling tools to be
used, and to select appropriate nodels to develop or nodify

for the proof-of-concept analysis. Then, the selected
nodel s were inplenented using actual system data, in order
to denonstrate their use. The nost conplex part of the

process was nodeling Wstern's resource use wthin the
SLCA/IP integrated system and the WSCC bul k power market.
This nodeling effort conprised the majority of the proof-
of - concept anal ysi s.

A potential course of action could have been to inplenment
the nodels using system data already existing from other
studi es, supplenmented with “ exanple” or “ representative”

dat a. The course of action used for the proof-of-concept
anal ysis was to take a nore conprehensive approach to nodel
i npl enentation, which involved identifying data sources,
gathering nost of the data from these sources, processing
the data, and constructing conprehensive inplenmented nodels
using this data. This nore conprehensive approach offered
several advantages, the nost inportant of which were:
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« confidentiality concerns with respect to existing
data from ot her studies were avoi ded;

 the data gathering, data processing, and data
entering processes were tested and confirned,
rather than testing only the nodel s thensel ves;

» the accuracy and appropriateness of an integrated
system nodel wusing publicly-available data sources
were tested;

e the use of actual rather than exanple data should
provide results which give Wstern and its
custonmers nore confidence in the feasibility of the
nmet hods proposed,;

 the data inplenentation resulted in a usefu
dat abase for Wstern to begin wth for actua
eval uations; and

* the nodels developed during the proof-of-concept
analysis are now in a nore advanced stage of
i npl enentation, reducing the anount of additional
work for Western prior to performng actual
repl acement resource use.

Because of the significant preparatory data gathering and
nodel i ng necessary prior to evaluation, the proof-of-
concept analysis consisted of wrk beyond the five
eval uation steps listed previously. The following are the
maj or steps conpleted in the proof-of-concept analysis,
each of which is discussed in a sub-section of the report
as shown bel ow

» gathered data and inplenented the MILTISYM nodel
for a significant portion of the WCC system
(Section 5.2);

e utilized MITISYM to develop the *“ base case”
nodel , wi thout WRP (Section 5.3);

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

» developed the screening tool and denonstrated its
use on the representative resources (this covered
steps 1 and 2 of the evaluation process above, and
is discussed in Section 5.5);
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« performed an integrated analysis of each resource
to sinmulate its integration into the Wstern and
i nterconnected WSCC system (step 3 above, Section
5.6);

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

e updated |evelized-cost analysis using results from
i ntegrated nodel (Section 6.3);

* described application of results to
West ern/ cust omer needs through cost curves (step 5
above, Section 6.4);

» showed the inpact of the replacenent resources on
SLCA/IP rates (Section 6.5);

* described nethodol ogy for addressing risks through
sensitivity analysis (Section 6.6); and

* analyzed and interpreted the results of the overal
pr oof - of -concept anal ysis (Section 6.7).

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

5.2 MILTI SYM MCDEL | MPLEMENTATI ON

I mpl enentation of the MILTISYM nodel involved gathering,
eval uati ng, processing, and entering an extensive anount of
data. To shorten and sinplify presentation of the nodeling
details, nost information on nodel inplenentation is
presented as lists of itens and tasks.

Use of the hourly production nodel MILTISYM al |l owed Western
to accurately nodel:

» the effects of hour-to-hour price variations;

* the changes in spot energy prices with |evel of
transacti on;

e the effects of transm ssion constraints; and

* the influence of changing load and resource
condi ti ons.
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| mpl enentati on of the MJILTI SYM nodel involved a sequenti al
series of tasks, each of which is discussed under a topic
headi ng bel ow.

5.2.1 SYSTEM TOPOLOGY

System t opol ogy includes not only the representation of the
i ndi vidual systenms nodeled, but also the transm ssion
i nterconnections between systens. The following itens were
key aspects in determ ning systemtopol ogy:

e MILTISYM has the capability to nodel independent
systens through the use of transm ssion areas

e Transm ssion between systens is represented by
links between the transm ssion areas representing
t he systens

e« Transm ssion areas fall within control areas

» Systenms nodeled included all SLCA/IP custonmers plus
six large regional investor owned utilities (IQU)
that have significant purchase/sale transactions
Wi th the custoners

* The regions nodeled were those where the SLCA/IP
firmpower custoners are |located (Uah, Arizona-
Nevada, Col orado-Wom ng, and a small part of New
Mexi co)

* O her systens nodel ed externally wer e t he
California market and the New Mexico market, ﬁhi ch
were represented by non-firmsale transactions

The sinplified mp on the following page (Figure 5-1)
illustrates the conplex system topology nodeled in the
pr oof - of -concept anal ysi s. Items shown on the figure are
defined on the two page table which foll ows.
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[ INSERT Figure 5-1 System Topol ogy |

( MULTI SYM TRANSM SSI ON AREA MAP - FI LE = MRDS5NMAP. DOC )
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TABLE 5-1

SYSTEM LAYQUT DEFI NI TI ONS

SLCA/IPCUSTOMERS - UTAH
UAMPS

Beaver City Municipal Electric Light &
Water

Blanding Electric Department

Bountiful City Light & Power

Enterprise Electric Department

Ephraim Light & Power

Fairview Municipal Light & Power Plant

Fillmore City Electric Department

Heber Light & Power Department

Holden Electric Light System

Hurricane City Power

Hyrum City Corporation

Kanosh Electric Department

Kaysville City Corporation

Lehi City Power

Logan City Municipal Light & Power

Meadow Town Corporation

Monroe City Electric Light Department

Morgan City Corporation Electric
Department

Mt. Pleasant Municipal Electric Light &
Power Department

Murray City Power Department

Oak City Electric Department

Page Electric Utility

Paragonah

Parowan City Electric Department

Payson City Corporation

Price Municipal Corporation

Santa Clara

Spring City Light & Power Plant

Springville Municipal Power & Light
Department

St. George City Water & Power Department

Strawberry Electric Service District

Utah State University

Washington

Weber Basin Conservancy District

DGT Bridger Valley Electric Association, Inc.

Central Utah Water Conservancy District

Dixie Escalante Rural Electric Association,
Inc.

Flowell Electric Association, Inc.

Garkane Power Association, Inc.

Kanab

Moon Lake Electric Association, Inc.

Mt. Wheeler Power, Inc.

UMPA
SM_PACE

Utah Municipal Power Agency

Brigham City Light & Power

Defense Department, Odgen

Helper City Light & Power Department
Hill AFB

Tooele Army Depot

University of Utah

SLCA/IP CUSTOMERS - ARIZONA/NEVADA

SM_CRC Colorado River Commission of Nevada
NTUA

SM_SRP

Navajo Tribal Uitility Authority

Chandler Heights Citrus Irrigation
District
Electric District No. 4, Pinal County
Electric District No. 5, Pinal County
Electric District No. 5, Maricopa County
Electric District No. 6, Pinal County
(partial)
Ocotillo Water Conservation District
Queen Creek Irrigation District
Roosevelt Irrigation District (partial)
Roosevelt Water Conservation District
San Tan Irrigation District

SM_WALC Arizona Power Pooling Authority

Safford Municipal Department, City of

San Carlos Irrigation Project

Thatcher Municipal Utilities

Welton-Mohawk Irrigation Drainage
District

SM_APS Ak-Chin Indian Community

Colorado River Agency

Electric District No. 3, Pinal County

Electric District No. 6, Pinal County
(partial)

Electric District No. 7

Luke AFB

MaricopaMWCD No. 1

Roosevelt Irrigation District (partial)

YumaProving Ground

Salt River Project Agricultural
Improvement & Power District

SRP
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Section 5

TABLE 5-1
(Cont i nued)

SLCA/IP CUSTOMERS - COLORADO/WYOMING

WMPA Willwood Light & Power
Wyoming Municipal Power Agency

TSGT DeltaMunicipal Light & Power

Fort Morgan Electric Light Department

Frederick Municipal Light System

Gunnison Light & Water Department

Holyoke Municipal Light & Power
Department

Pueblo Army Depot

Torrington Electric Light Department

Tri-State Generation & Transmission
Association, Inc. (LM)

Tri-Statein UC

Wray Light & Power Department

CO_SPRING Colorado Springs Utilities
PRPA Platte River Power Authority

SM_PSCO Center Municipal Electric Light & Power
Systems

Glenwood Springs Electric System

Grand Valley Rural Power LinesInc.

Holy Cross Electric Association Inc.

Intermontain Rural Electric Association

Lamar Utility Board

Raton PSC (ARPA)

Yampa Valley Electric Association Inc.

SM_MEAN Aspen Municipal Electric System

Fleming Electric Light Department

Haxtun Municipal Light & Power
Department

Oak Creek Electric Department

YumaMunicipal Light & Power

SLCA/IP CUSTOMERS - NEW MEXICO

PEGT Plains Electric Generation & Transmission

Cooperative Inc.
Truth or Consequences Electric Utility

SM_PNM Department of Energy (Albuquerque
Operations Office)

Gallup Joint Utility

Holloman AFB

Kirtland AFB

Los Alamos County

FARM Aztec Utility System
Farmington Electric Utility

WAPA RESOURCES

SRP_EXCH SRP Exchange Resource (Glen

Canyon)

WAPA_ASP Blue Mesa
Crystal
Collbran
Morrow Point

Rio Grande

WAPA_C_H SRP Exchange Resource (Craig)

SRP Exchange Resource (Hayden)

WAPA_FG Flaming Gorge

Fontenelle
WAPA_GC

WAPA_SJ FC San Juan - APS, PNM, SRP Exchange
Resource; Four Corners - APS, PNM
TEP, SRP Exchange Resource

Glen Canyon

INVESTOR-OWNED UTILITIES

NPC Nevada Power Company

TEP Tucson Electric Power Company

APS Arizona Public Service Company
PACE UT PacifiCorp Eastern Division-Utah
PACE WY PacifiCorp Eastern Division-Wyoming
PSCO Public Service of Colorado

PNM Public Service of New Mexico

TRANSMISSION NODES

WAPA_UT_S
WAPA_UT N
WAPA_LM
WAPA_TOT5
NM2 TOT

NOTE: Thefive New Mexico contractors currently not receiving SLCA/IP allocation were not included (Roosevelt County Electric
Cooperative, Lea County Electric Cooperative, Cannon AFB, Central Valley Electric Cooperative, and Farmers Electric

Cooperative Inc. of New Mexico).

August 1997

Western Area Power Adm nistration 5-9



Section 5 Pr oof - of - Concept Anal ysi s

5.2.1.1

TRANSM SSI ON AREAS

The follow ng are the characteristics of transm ssion areas
Wit hin MULTI SYM

Sever a
used in

Transm ssion areas can have |oad, resources, or
bot h

Transm ssion areas can have both primary and
secondary spinning reserve requirenents

Each transm ssion area can have uni que values for
the cost of energy not served and dunp power price

Transm ssion areas need not necessarily correspond
to physical transm ssion arrangenents, and can be
defined in the nost useful way for the purposes of
nodel i ng the key system characteristics

Each transmi ssion area can have one hourly I oad
representation; if nore than one systemis included
in the transm ssion area then the transm ssion area
| oad represents the conbined | oad

Individual transmssion areas can be linked to
ot her transm ssi on areas

Only one link can be defined between two
transmi ssion areas; however, a transn ssion area
can be linked to several other transm ssi on areas

Transm ssion |ink characteristics can be defined
separately for each direction, and include contract
line capacity, |osses, and wheeling costs.

types of transmssion area representations were
t he proof-of-concept analysis, including:

SLCA/IP custonmer |oad areas - Large customers wth
their own resources were nodeled in separate
transm ssion areas. Snaller custoners with simlar
pur chase power and/or transm ssion arrangenents, or
within the sane control area, were grouped togeth
(wwth a few exceptions for certain control areas).
The portion of custoner |load served by SLCA/IP
resources was itfo accounted for separately in the
MULTI SYM nodel .
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* Regional 1QU custoner areas - The six large
regi onal utilities that provide a significant
portion of power to customers through firm and non-
firm purchase arrangenents were nodeled. The 1QU s
projected hourly | oads, resources and purchase/sale
transactions were nodeled within MILTI SYM

* Resource-only transm ssi on ar eas - West ern
resour ces wer e nodel ed as t hree separate
transm ssion areas, based on their location. Three
generating resources (San Juan, Four Corners and a
portion of Palo Verde) were also nodeled in
separate transm ssion areas to assist in nodeling
transm ssi on arrangenents.

* Nodes (transmssion areas wth no |loads or
resour ces) - Nodes were used to nodel key
transm ssion interconnections with constraints.

5.2.1.2 CoONTROL AREAS

Control areas can be defined separately from transm ssion
areas in MILTISYM to allow for definition of control area
operating reserves. Each system nodel ed was assigned to a
uni que control area based on data reported to WSCC
Control area information was considered in assignnment of
custonmers to transm ssion areas, although for sone snall
customers, there were exceptions mnmade to sinplify the
nodel .

5.2.1.3 SRP EXCHANGE AGREEMENT

Under the terns of the SRP Exchange Agreenent, the Salt
Ri ver Project Agricultural |nprovenment and Power District
(SRP) exchanges output from its shares of Craig Unit 1,
Craig Unit 2, and Hayden Unit 2 (in northwest Col orado),
and Four Corners Units 4 and 5 (in northwest New Mexico) to
Western for |ike power delivered by Wstern, nmainly from
GCD, to SRP in Arizona. Qperation details of the SRP
Exchange Agreenent were discussed in Section 3.3.1.3.
Previous nodeling of this exchange has been acconplished
external to hourly production cost nodel sinulation.
MULTI SYM because of its nulti-area nodeling capability,
was used to represent the exchange as it actually would
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occur on an hourly basis through the wuse of nodeling
transm ssion |inks between the various transmn Sssion areas
i nvol ved. 1

5.2.1.4 NTUA EXCHANGE AGREENMENT

For the exchange agreenent between Western and the Navajo
Tribal Uility Authority, Western delivers approxi mately 22
MV of G en Canyon generation when available to NTUA in
exchange for 22 MW of NTUA generation delivered to Wstern
in New Mexico. Due to the small size of this exchange (and
wheel i ng) agreenent, the NTUA Exchange was not explicitly
nodel ed, but rather treated as wheeling in the proof-of-
concept anal ysis.

5.2.2 DATA REQUI REMENTS

5.2.2.1 CONFI DENTI ALI TY

A major issue with respect to gathering data from other
utilities is confidentiality. In the power system cost
eval uations prepared as part of the GCD-EIS and the EPM
ElIS, the confidentiality of data supplied voluntarily by

some electric systens has been at issue. Wil e federal
agencies and their custoners have sought the best, nost
current i nformation, many el ectric syst ens provi de

information only if its use and disclosure was limted. As
a result, review of the data by others has been difficult
and tine-consumng to arrange. Data access restrictions
for the Replacement Resources Process could inpair the
credibility of the evaluation results and contribute to
m sunder st andi ng and apprehension on the part of SLCA/IP
customers and the public.

Wth the increasing availability of |oad, resource, and
transm ssion data through publicly-accessible databases,
the benefits of marginally better quality data restricted
by confidentiality agreenents do not offset the costs.
Western will avoid using existing system information whose
dissem nation is restricted by a confidentiality agreenent
wher ever possible. To the extent that Western has concerns
regardi ng publicly-avail able | oad and resource information,
specific electric systems can be contacted to request
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better information, preferably wthout confidentiality
restrictions.

However, if requested to do so by power suppliers
responding to an RFP, Wstern will be prepared to keep
confidenti al i nformation 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 | DENTI FI CATI ON OF DATA SOURCES

A critical portion of the research and devel opnment work for
this report involved identifying, investigating and using
data from sources available to Western. The principal data
source used to construct the MJITISYM nodel of Western's

mar keting area was Resource Data International, Inc. (RD),
an information services firm that specializes in electric
utility industry databases, syndi cated studies, and

consulting. RDI was selected primarily becausE]it is both
conprehensive and readily available to Western.

An overall list of the key data sources which Wstern
intends to use in the Replacenent Resources Process, as
tested in the proof-of-concept analysis, is provided bel ow

* RD
e FERC Form No. 1 (filed by 10QUs)
* EPRI Technical Assessment Guide (TAG

e Electric Wrld Directory of El ectric Power
Pr oducers

* NERC Generating Availability Data System ( GADS)
* FERC Bulletin Board System ( BBS)
* Western's in-house data sources

e Uility resource plans and | RPs

5.2.3 DATA COLLECTI ON AND PROCESSI NG

Data was collected sinmultaneously with the nodeling 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 inplenment the nodel. The general types of
data coll ected are each di scussed bel ow.

5.2.3.1 GENERATING RESOURCE DATA
The sources for generating resource data were as foll ows:
« RDI data (primary source)

« Electric Wor | d Directory of El ectric Power
Producers

e FERC Form No. 1 (for 1QU s)
e Uilities’ current resource plans or |RPs

MULTI SYM allows nodeling of several generation types,
including thermal wunits, hydroelectric units, and punped-
storage units, each with its own unique set of
characteristics. Joi ntly-owned generati ng resour ces
requi red special nodeling considerations, as foll ows:

e Each utility’'s share of joint resources was |ocated
in the respective utility’'s transm ssion area

* Each individual share was assuned to have
respective mninmum |load requirenents, and the sane
di spatch and conmt priority

* | ndividual shares were linked together usi ng
MULTISYMs Rules of Existence Logic for forced
out age and mai nt enance out ages

Non-federal hydroelectric generation was nodel ed based on
RDI data, which provided 1994 generation and capacity for
each hydroel ectric resource. CGeneration was summari zed by
cust omer. Smal|l projects within a transm ssion area were
grouped toget her and nodel ed as one resource

O her generating wunit characteristics and the nodeling
assunptions wused in the proof-of-concept analysis are
revi ewed bel ow.

Schedul ed and Forced Qut ages

Peri ods when generating units are not available to serve
load are typically referred to as outages. Mai nt enance
out ages represent unavailability due to routine schedul ed
(pl anned) maintenance. Uilities attenpt to schedul e these
out ages during low | oad periods, and for larger units, also
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often coordinate with other interconnected utilities to
mnimze system reliability effects. The other rmgjor
category of generating unit outage is a forced outages,
when units are taken out of service for repair due to an
unpl anned event. These outages occur nore or |less
randonml y

Mai nt enance outages can be schedutfd by MJILTI SYM using a
“ distributed mai ntenance” nethod. This sinplified nethod
was used for nobst resources in the proof-of-concept
anal ysi s. A maintenance outage schedule for each
generating unit can also be directly entered into MILTI SYM
whi ch nore accurately rﬁﬂffsents the systeminpact for |ong
out ages of larger units. Forced outage rates used for the
pr oof - of -concept analysis were based on average rates for
generating unit size and fuel type from NERC GADS dat a.

Fuel Costs

Current fuel costs were based on RDI data. Fuel cost
projections for the proof-of-concept analysis uifglforecast
data fromthe Energy Information Adm nistration.

Heat Rates

The average heat rate provided in RD was used for the
proof - of -concept anal ysis, supplenented by historical fue
burned reported in RDI, and net generation for the station.

O her Operating Characteristics

A mninmum | oad was assuned for each unit based on the type
of unit.Ei¥ ni mum up and down tinmes were al so based on type
of wunit. Unit dispatch and comm tnment paraneters were
based on the size and type %ijunit, and usage information
provided in the RDI database.

5.2.3.2 LoaD DaTA

Dat a sources for | oad data were:

* historical energy sales and peak demand from 1994 -
fromthe 1996 Electric Wrld Directory of Electric
Power Producers;

* load forecasts for Eiﬂne customer systens already
provi ded to Western;
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« RDI database; and

* load forecasts and hourly load files - from the
FERC Bul l etin Board System (BBS).

For the proof-of-concept analysis, hourly |oad schedul es
were devel oped from data obtained from RDI and the FERC
BBS. In cases where the hourly |oad patterns were not
avai l abl e, representative |oad shapes based on capacity
factor and geographic | ocation were used.

5.2.3.3 PURCHASE/ SALE TRANSACTI ONS DATA

Firm Transacti ons

Fi rm power purchase and sales transactions were the nost
difficult to nodel because of their proprietary nature.
Hi storical data from RDI was used to identify firm purchase

and sale transactions. Limted additional information
available in this area was taken from | RPslzgjwd whol esal e
transactions as reported in FERC Form No. 1. Hi stori cal

FERC Form 1 data was l{i(fn used to determ ne the schedul e of
t he purchase or sale.

MULTI SYM does not currently have the capability to |locate a
firm purchase in one transm ssion area and link the supply
to a specific Eﬁtem in the same or a different

transm ssion area. Therefore, for the proof-of-concept
anal ysis, off-setting sales and purchases were used to
nodel the transactions. Firm purchases and sal es between

systens nodel ed were represented as two separate resources
W th correspondi ng schedul es.

Non- Firm Tr ansacti ons

For non-firm purchase/sale transactions, data sources were
FERC Form No. 1 and RD data. These transactions, also
known as econony energy transactions, were nodeled by
allowing such transactions to take place through the
transm ssion links included in the analysis, just as in
actual utility practice.

Non-firm transactions outside of the nodeling area were
nodel ed 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 nonthly basis, and
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the proportionate share of each sale was located in three
transm ssion areas."_1For the New Mexico market, three non-
firmsales were included. F]

5.2.3.4 SLCA/ | P RESOURCE ALLOCATI ON DATA

The contract allocations of SLCAIP power wused in the
proof - of -concept analysis were based on Wstern's interim
seasonal CROD al l ocations. These seasonal allocations were
divided into nonthly allocations of energy and capacity
based on information from Western and its customers. The
contract allocations were then used to determ ne actual
resource generation, as discussed bel ow.

5.2.3.5 SLCA/| P GENERATI ON

As described in Section 4.4.1, the CRSS nodel was used to
represent the Colorado River System and determ ne tﬁfj
nmont hly hydroel ectric generation for the SLCA/IP projects:
This CRSS anal ysis contained 86 traces of nonthly capacity
and energy for Fontenelle, Flam ng CGorge, Blue Mesa, Mrrow
PointE:f)ystal and GCD for the water years 1992 through
2012. The nmonthly generation representing the total SLCA
resource was developed for each trace by summng the
nonthly generation determned in the CRSS nodel for each of
the six sites. This resulted in 86 nonthly 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 mninum |ower quartile, nedian,
average, upper quartile and maxi mum 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 nont hly shape of the energy.

The annual energy and total energy were used to narrow the
selection to a few traces, and the nonthly energy was then
used to select the representative trace. The trace
representing average generation Eﬁﬁ sel ected for purposes
of the proof-of-concept analysis. The projected nonthly
capacity and energy available from the R o Gande and
Coll bran projects were then included based on historical
data for these projects.
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Mont hly M ni num and Maxi mum Oper ati ng Capacity

The followng steps were used to determne the nonthly
m ni mum and nmaxi mum operating capacity for each CRSP
resource for the proof-of-concept analysis:

e GCD - The nonthly generation from CRSS for the
selected trace was used to devel op the maxi num and
m nimum nonthly capacities for GCD. A nodified
version of the CGeonetric Mdel (see Appendix B), a
post - processing routine devel oped by Wstern, was
used to sinulate the operating constraints of the
MLFF alternative. In addition to the nonthly
capacity and generation data, the post-processor
also required the nmonthly Lake Powell elevation,
whi ch was based on the CRSS dat a.

* Fontenelle - Both the maxi mum nonthly capacities
and nonthly generation for Fontenelle from CRSS for
the selected trace were wused directly in the
anal ysi s. The mninmum nonthly capacities for
Fontenelle were determned from the projected
nmont hly generation anpunts, since the releases are
steady throughout the nmnth to maintain a
downstream fi shery.

* Flam ng Gorge - Both the maxi mum nonthly capacities
and monthly generation for Flam ng Gorge from CRSS
for the selected trace were used directly in the
anal ysi s. The mninmum nonthly capacities for
Fl am ng rge were devel oped by converting
Argonne’s— representation of the mninmm nonthly
flow rates for a ge hydrol ogy from the USFW5
Bi ol ogi cal Opi ni on nto negawatts.

e Crystal - Both the maxi mum nonthly capacities and
monthly generation for Crystal from CRSS for the
selected trace were used directly in the analysis.
The mninmm capacity was determ ned based on a
mnimm release of 300 cfs below the Gunnison
Tunnel .

 Blue Mesa and Mrrow Point - Both the nmaxinum
nmonthly capacities and the nonthly generation for
Blue Mesa and Mrrow 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 mnimum for both of these plants was set to
zero.
In addition, the integrated projects, Collbran and R0
Grande, were represented in the nodel based on historica

operation of the projects. Project use was included as a
| oad requirenent for Western to serve.

5.2.3.6 OrHER WESTERN FACI LI TI ES

The follow ng assunptions were used for other non-SLCA/IP
Western resources Wwthin the proof-of-concept analyses.
Modeling of these resources nmay be updated by Western for
t he actual replacenent resource eval uations.

Boul der Canyon Proj ect

Al | ocations of Boul der Canyon were nodeled as a

hydroel ectric resource | ocat ed in each custoner’s
transm ssion area. The historical nonthly generation for
each project was provided by Reclamation, and the
hi storical annual generation was cal cul ated. The year

closest to the average annual generation was used to
represent the nonthly shape; and the projected annual
generation was scaled to the selected shape. Thi s
generation was then conpared to RD historical data for
1993 and 1994.

Par ker - Davi s Proj ect

Al | ocations of Parker-Davis were nodeled as a hydroelectric
generg&ﬁng resource located in each custonmer’s transm ssion
ar ea.

As with Boul der Canyon, historical nonthly generation for
each project was provided by Reclamation, and the
hi storical annual generation was calculated for each year
The year closest to average annual generation was sel ected
to represent the nonthly shape, and the annual generation
was scaled to the selected shape. When the results were
conpared to RDI historical data for 1993 and 1994, review
of the data indicated that the annual output varies
significantly.

Lovel and Area Project (LAP)
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Al l ocations of LAP were nodeled as a hydroel ectric resource
| ocated in each custoner’s transm ssion area. The nonthly
shape for each season was detﬁifined based on historical

data for capacity and energy. The seasonal allocation
was applied to the nonthly | oad shape to determ ne nonthly
generation and capacity. LAP custoners were assuned to

schedul e their share of the project independent of the LAP
resources and other users (a | oad-based schedul e).

5.3 DEVELOPMENT OF “ BASE CASE’

After the MILTI SYM nodel representation of the system was
constructed using the system topol ogy and resource and | oad
data reviewed above, the “ base case” for the proof-of-
concept analysis was devel oped. The base case is the
conpleted representation of the WCC system nodel on
MULTI SYM wi thout replacenment resources. The proof - of -
concept analysis was set up using 1994 as the base year
(begi nning 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 den
Canyon and spot market energy purchases.

The following steps were involved in conpleting the base
case:

» Develop SLCA/I P AHP | evel

» Develop initial base case (wthout replacenent
resour ces)

 Test the data (benchmarking to conpare to
hi storical operation)

e« Finalize base case

5.3.1 DEVELOPMENT OF AVAI LABLE HYDROPOVAER ( AHP)

Western will provide projections of AHP each season to
SLCA/I P custoners. These projections wll incorporate
current reservoir levels, the current annual operating plan
for water releases, planned habitat maintenance or beach-
bui l di ng rel eases, planned research flows, and any planned
changes in flow restrictions at GCD or other SLCAIP
pl ant s. Western nust post-process the CRSS or PRYSM data
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to reflect station use and | osses, and to cal cul ate maxi num
and mnimum generation under the various ranp rate
restrictions using a geonetric or peak-shaving al gorithm

The wuncertainty in the absolute level of AHP (because of
variable water conditions and the individual custoner’s
hourly schedule of AHP), conbined with the uncertainty in
Western’s hourly schedule of SLCA/IP resources to serve
| oad, creates a conplex systemto nodel. For the proof-of-
concept analysis, several sinplifying assunptions were
used, including the follow ng assunptions wth respect to
SLCA/ I P and WRP resources:

* Average water conditions were assuned, W th
nodi fied |ow fluctuating flow (M.FF) operations at
GCD. As discussed in Section 4, Wstern nmy
prepare the analysis for a range of expected water
condi tions during t he act ual eval uati on of
repl acenent resources.

 The hourly I|oad shape of the custoners’ CROD
schedul e was assumed not to change during the five-
year study period. For | onger-term purchases of
WRP, Western may prepare the analysis for varying
| oad shape over the study period.

e Al SLCA/IP custonmers were assunmed to purchase WRP
and receive their allocated share of the WRP
alternative. The total quantity of WRP eval uated
and each custonmer’s allocation, was detern ned
based on a conmparison of the contract nonthly
capacity and the avail abl e hydropower under average
wat er conditions. The amount of WRP included in
the actual -evaluations wll be based on those
custoners requesting VRP.

Based on these sinplifying assunptions, an hourly shape for
the custoners’ schedule of AHP was developed for one
representative year, which was then used to represent the
custoners’ hourly schedule of AHP for each year in the
anal ysi s. This shape was based on the projected nonthly
capacity of SLCA/IP resources for the year 2000, which
represented the average nonthly capacity over the five year
peri od. The nmonthly AHP was calculated as the total
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SLCA/I P capacity, reduced by the projected project use and
Western’s estimted planning reserve requirenent.

The nonthly AHP was then allocated to each customer
according to the nonthly CROD all ocati ons. If the AHP was
greater than the total nonthly capacity in any nonth, the
custonmer’s nonthly capacity was increased up to a maxi mum
of their CROD. Alternatively, if the AHP was | ess than the
total nonthly capacity, each custoner’s nonthly capacity
was reduced proportionately.

5.3.1.1 | NTEGRATED MODELI NG APPROACH

Each SLCA/IP custonmer was assigned to a transm ssion area
representing a single utility or nultiple utilities. Thi s
resulted in a total of 19 groups of SLCA/IP custoners. For
each group, a “ main” transmssion area was identified
that represents the |oads and resources for the group. In
addition, a “ SLIP" transmssion area was identified for
each group in order to nodel 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 Wstern s custoners
coul d be separated fromthose of other utilities nodel ed on
the interconnected system

A two-step approach was used to estinmate the hourly
schedule of AHP and the hourly schedule of SLCAIP
resources to neet the AHP load (or SLCA/IP |oad). In the
first step, the SLCA/IP contract was nodeled from the
perspective of the SLCA/IP custoners. The hourly schedul e
for the custoners’ allocation of AHP was determ ned by
simulating the interconnected system using MJILTI SYM Each
custonmer’s SLCA/IP allocation was included 1in their
resource mx and scheduled to neet their |oad, subject to
the contractual nonthly capacity as adjusted for available
hydr opower, nonthly energy, and m ninum take requirenents.
This resulted in a projection of the custonmer SLCA/IP
hourly resource schedule, which was converted to an hourly
load shape in the * SLIP transm ssion area. The
equi val ent | oad shape was subtracted fromthe total load in
the custoner’s “ main” transm ssion area.
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The second step then inplenented the SLCA/IP contract from

Western’s perspective as a load obligation. Western's
resources were scheduled to neet the SLCA/IP |oad shape in
the MUILTI SYM nodel . As described previously, the SLCA/IP

resources were located in three transm ssion areas. These
transm ssion areas were connected to each other and to the
SLCA/IP load areas with transm ssion |inks. The flow of
generation from these transm ssion areas to the SLCAIP
| oad areas was controlled by the capacity limts defined
for the links, whereby the Wstern resources would serve
the SLCA/IP load first. The GCD resource representation
was further refined to reflect the SRP Exchange Agreenent,
as described above in Section 5.2.1.3. The nodel
sinmulation allowed any surplus to be sold to custoners or
| QU s. If Western's resources were insufficient to serve
the SLCA/IP | oad, non-firm energy transactions were all owed
to fill the remaining | oad.

5.3.2 BENCHVARKI NG THE MODEL

A type of benchmarking known as a backcasting anal ysis was
conpleted for the historical test year of 1994 to verify
the nodeling of the system The reasonabl eness of the
nodeling results for the base case were checked by
conparing them to historical utility data. The resulting
hourly schedule for Western' s resources, custoner SLCA/IP
hourly schedules, and the representation of the SRP
Exchange Agreenent, were checked for reasonabl eness agai nst
hi stori cal operations.

In addition, the followng parameters from the analysis
were revi ewed during the backcasti ng:

» Capacity factor of mmjor generating resources on
all systens

e Transmission l|oadings on critical transm ssi on
pat hs

* Fuel cost and heat rates
e GCenerating unit outages
* Firmand non-firm purchase and sal e transactions

* GCeneration of non-Federal hydroel ectric resources
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As a part of the backcasting process, nodeling of severa
operating paraneters were refined as required to ensure
that the nodeling nethods and assunptions were a&gifpriate
for the purposes of the proof-of-concept analysis. After
refinements were inplemented, results of the backcasting
analysis confirmed that the overall representation of the
i ntegrated system was reasonabl e.

5.4 REPLACEMENT RESOURCE ALTERNATI VES

In the proof-of-concept analysis, the evaluation tools and
nmet hods reconmmended for use by Western in the Replacenent
Resources Process were tested wusing a realistic ZE%
representative set of replacenent resource alternatives:
These alternatives were chosen to denonstrate the
eval uati on process and nodeling tools, and to show that:

e the eval uati on process is capabl e of
differentiating the distinct characteristics of
each resource alternative;

* the evaluation process estimates the effects of
resource alternatives with respect to the SLCAIP
transm ssion system and other |ocation-related
factors;

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

e the overall results of the resource alternative
ranki ngs and selection are reasonable in absolute
terns and in relation to one another.

5.4.1 RESOURCE CHARACTERI STI CS

The foll owi ng descri bes t he critical resource
characteristics to be tested in the proof-of-concept
anal ysi s:

Pur chase type: Four different types of purchases were
selected, including firm capacity and associated energy,
firmenergy, firmcapacity with energy exchange, and energy
from a renewable resource. As di scussed previously,
Western may not need to purchase capacity (with or w thout
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reserves) as long as the current exception criteria for
energency conditions exist. However, Western may not limt
the types of purchases considered, so a variety of
purchases were included in the proof-of-concept analysis to
test the nodel’ 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 nonth, by season, or by purchase term Two alternatives
represent seasonal purchases in which the capacity was

assuned to be uniform within a season. Mont hly capacity
variations were included for the nonthly capacity purchases
represented with the tw other alternatives. One

alternative includes energy delivered in a fixed pattern
for the termof the purchase.

Pricing structures: For each of the four types of
pur chases nodel ed, representative pricing structures were
sel ect ed. Firmcapacity purchases typically include a
capacity charge and an energy charge as illustrated with
the first two alternatives. A slight wvariation in the
relative pricing level of the capacity charge and energy
charge was included to illustrate the econom cs of a higher

capacity charge and lower energy price (first alternative)
as conpared to a |lower capacity charge and higher energy

price (second alternative). The second alternative was
designed to illustrate the capability of the nodel to price
purchases at the hourly marginal cost of a particular
utility. The third alternative, a firmenergy purchase,
included an energy price higher than the first two
alternatives, but no capacity charge. The fourth

alternative represented a capacity-exchange purchase in
whi ch 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 I|evel. Finally,
various escalation rates were included to illustrate how
the econom cs of alternatives change over tine.

Scheduling restrictions: A variety of schedul i ng
restrictions or requirenents were included. The first two
alternatives included no mnimum hourly schedule, no
m ni mum energy take, and a maxi nrum energy take. The third
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and fourth alternatives included no mninum hourly take, a
m ni mum energy take, but no maxi num energy take. The fifth
alternative represented a non-di spatchable resource (i.e.
Western would not be able to nodify the hourly schedul e for
the resource). The actual hourly take by Western custoners
Within the restrictions will be determ ned by the operation
of the resource wthin the interconnected system as
simul ated by the MJLTI SYM nodel .

Location (delivery point): To illustrate the capability of
the nodel to incorporate the effects of transm ssion
constraints into t he economi ¢ di spatch of t he

i nterconnected system the five alternatives include four
wi dely different geographical delivery points to Western's
system Location differences can also inpact the econom cs
of alternatives through transm ssion |osses and wheeling
char ges.

5.4.2 SELECTED RESOURCE ALTERNATI VES

The following is a brief description of the replacenent
resource alternatives selected for examnation in the
pr oof - of - concept anal ysi s.

Alternative 1: Fi xed Seasonal Bl ock Purchase Delivered at
Craig

A block (uniform nonthly) firm purchase by season was
assuned, with capacity and associated energy assum ng no
m ni mum take and up to an 80 percent capacity factor. The
point of delivery to Wstern was Craig, Colorado. The
capacity price was $3.50 per kWnonth, escalating at 4
percent per year, and the energy price was $14 per MM
escal ating at 3 percent per year.

Alternative 2: Fi xed Seasonal Bl ock Purchase Delivered at
Pi nnacl e Peak

A Dblock firm purchase with the same characteristics as
Al ternative 1 was assunmed, with the point of delivery being
Pinnacle Peak in Arizona. The capacity price was $2.50 per
kW nont h, escalating at 4 percent per year, and the energy
price was based on the increnental cost of an Arizona | OU

Al ternative 3: Energy Purchase Delivered at Shiprock-Four
Cor ners
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A “ firmenergy” purchase was assumed, with a maxinumrate
of delivery to neet nonthly requirenments, and a nonthly
m ni mum energy take of 50 percent of the nonthly maxi mum
rate of delivery. The point of delivery to Western was
Shi prock-Four Corners in New Mexico, and the energy rate
was $26 per MM, escalating at 5 percent per year.

Al ternative 4: Bl ock Capacity-Exchange Delivered at
Paci fi Cor p- Eastern Di vi si on

A bl ock capacity exchange was assuned, with energy received
during the on-peak hours and returned during off-peak hours
at aratio of 1.6 to 1. The exchange has a m ni mrum nont hly
energy take of 60 percent of the capacity avail able during
t he peak hours. The point of delivery to Western was from
Paci fi Cor p- Eastern Di vi sion.

Al ternative 5: Renewabl e Energy Purchase Delivered at
Craig

A bl ock purchase of energy froma specific resource, a w nd
farm located in Womng, was assuned. The point of
delivery was Craig, and the energy cost was a flat rate of
$50 per M.

5.5 SCREENI NG ANALYSI S

The | evelized-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: Rank the proposals based on the |evelized per-unit
cost.

The proposals Western receives for WRP will include various
pricing structures, capacity l|levels, delivery points, and
other characteristics as denonstrated by the resource
alternatives identified above. The diversity of proposa
pricing and other characteristics will nmake it difficult to
determine the |owest cost alternative sinply by review ng
them On the other hand, preparing an integrated analysis
for all responses received would be too tinme-consuning. To
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[imt the nunber of alternatives evaluated in detail, a
screeni ng anal ysi s was devel oped t hat provi des a
straightforward nethod to process the basic data, represent
each alternative on a consistent basis, and create an
econom ¢ ranking of the alternatives based on the estinated
| evelized per-unit cost at different capacity factors.
Based on the results of the screening analysis, Wstern
will be able to select the alternatives to be evaluated in
detail using a fair and objective process.

5.5.1 DEVELOPMENT OF SCREENI NG TOOL

The tool developed to prepare the screening analysis was
designed to evaluate the on-peak value of the resource
alternatives. Al t hough 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 off-
peak | oad peri ods. Accordingly, energy available from an
alternative during the off-peak | oad period was assuned to
be sold as non-firm energy, to the extent this was
econom cal based on the estimated non-firm market prices.

5.5.2 DEMONSTRATI ON OF SCREENI NG TOCL

The screening tool incorporates the |evelized 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 maxi mum 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 annua
anount of on-peak energy available to the custonmers and the
estimated annual anmount 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 determ ned based on estimated non-firm nmarket
prices.

The net annual cost for each capacity factor was then
cal culated as the sum of all of the fixed costs, plus the
variabl e costs, less the revenues from marketing off-peak
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energy. A levelized per-unit cost was cal cul ated based on
the net annual costs and annual on-peak energy, discounted
to current year dollars, assumng a discount rate of seven
percent . E_1

The results of the screening analysis for the repl acenent
resource alternatives is summarized in the table bel ow

TABLE 5-2

SUMVARY OF LEVELI ZED COST SCREENI NG ANALYSI S

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5
Firm Capacity Firm Capacity Firm Capacity Non-dispatchable
Block Block Energy Exchange Wind
Capacity Maximum (MW) 491 491 491 491 200
Capacity Average (MW) 434 434 227 227 100
On-Peak Capacity Factor
Maximum 100% 100% 100% 100% 57%
Minimum 0% 0% 88% 60% 38%
Capacity Factor Levelized Per Unit Cost (mills per kWh
10% 105.00
20% 59.78
30% 44.70
40% 37.17
50% 32.64
60% 29.65
70% 27.53
80% 25.94
90% 24.70
100% 23.70

In an actual screening analysis, all proposed alternatives
woul d be screened, and a nunber would be selected to carry
forward to the integrated analysis discussed bel ow. Non-
economc factors may be used to determne which anong

closely cost-conpetitive offers will be considered in the
integrated analysis. In the proof-of-concept analysis, the
screeni ng t ool was denonstrat ed on five resource

alternatives, all of which were pre-selected to be anal yzed
in detail.

For shorter-term seasonal replacenment resource acquisition
the levelized-cost analysis screening tool described bel ow
may be wuseful in sonme circunstances as a tool to meke
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short-term decisions wthout performng a nore conplex
i ntegrated anal ysi s.

5.6 | NTEGRATED ANALYSI S

The integrated analysis is step 3 of Wstern' s proposal
eval uation 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 sinulating Western’s use of the resources within
the SLCA/IP integrated system and the WSCC bulk power
mar ket for the intended acquisition period.

To prepare the integrated analysis, each WRP resource was
nodeled to simulate its integration into the Wstern and
i nterconnected WSCC system A separate replacenent
resource nodel run was prepared for each alternative, in
which the WRP resource was added to the base case nodel
devel oped earlier. Simlar to the nethod devel oped for
nodeling the AHP |l evel 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
custonmer would receive an allocated anobunt of WRP based on
t heir needs.

In the first step, the custonmers’ hourly schedule for the
WRP alternative was determ ned. For sone of the
alternatives, the hourly schedule could be estinated
directly from the description of the alternative, but nost
of the alternatives required an actual MJILTI SYM simul ation
to determne the hourly resource schedule. This hourly
schedul e was then converted to an equival ent | oad shape.

In the second step, the hourly | oad shapes devel oped in the
first step were then located in the custonmer transm ssion
areas, such that this load would be served by the SLCAIP
resources, including WRP. The total WRP resource was
| ocated in the appropriate transm ssion area based on its
delivery point, and a MJILTI SYM sinul ati on was executed for
each WRP alternative. |If surplus WRP was avail able, it was
mar ket ed as non-firm energy.
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Det ai | ed nodel i ng consi derati ons for each of t he
alternatives are reviewed bel ow.

Alternative 1 was a seasonal fixed block purchase with a
maxi mum 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 maxi mum sumrer deficit for each year. Thi s
alternati ve was nodel ed assum ng that the maxi num anount of
power available would be schedul ed. The WRP resource was
nodeled as a fixed energy resource at an 80 percent
capacity factor.

Alternative 2 was al so a seasonal fixed block purchase with
a maxi mum energy take of 80 percent. The capacity for this
resource was the sane as for Alternative 1. The w nter
capacity was set at the maximum winter deficit for each
year and the sunmer capacity was set at the maxi num sunmmer
deficit for each year. As for Alternative 1, this purchase
was nodeled assuming that the nmaxi num anount of power
avai | abl e woul d be schedul ed. The WRP resource was nodel ed
as a fixed energy resource at an 80 percent capacity
factor.

Alternative 3 was a nonthly energy purchase with a m ni num
energy take of 50 percent of the nonthly capacity. The
third alternative was assuned to be a firmenergy purchase
and, as such, the supplier would not guarantee the delivery
of the maxi mum capacity during all peak hours. Western
woul d 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 inplicit
capacity charge of $.75 per kWnmonth was included to
account for this. This charge could represent a
reservation charge that Wstern may pay to a supplier, for
the right to schedule <capacity in certain hours.
Al ternatively, this charge could represent the value of
Western’s own resources to provide this back-up capacity.
The nonthly capacity was set at the total nonthly deficit
for each Eanth, and no mninmum hourly capacity was
schedul ed.

Alternative 4 was a capacity energy exchange wth the
energy received during the peak hours returned during the
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of f-peak hours at a ratio of 1.6 to 1, and a mninmum
mont hly energy take of 60 percent of the capacity avail able
during the peak hours. This required separate sinulations
usi ng MJLTI SYM because the custonmers’ hourly schedule for
this resource was not easily estimted. ]

Alternative 5 was a renewabl e energy purchase from a w nd
farm It was assunmed that the wind resource was capabl e of
provi ding a peak nonth average maxi num capacity of 100 MW
Thus, the maxi num capacity nodeled in MJLTI SYM was assumned
to represent the average maxi mum capacity fortiﬁe resource,
not the nameplate capacity for the project: This was
assuned to be a non-dispatchable resource, and was
represented by a fixed hourly and seasonal energy pattern.
Each custoner or group of custoners was allocated a pro-
rated share of the resource.
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ENDNOTES:

' 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 nore detailed
di scussi on of the SRP Exchange Agreenent.

: In MIULTI SYM transnmi ssion areas can be used to define a single
utility, or several utilities conbined into a single |oad shape.
Each transmission area can be assigned to a control area for
cal cul ati on of reserves. Specific resources within a transm ssion
area can be assigned to a control area different than the control
area that the transmi ssion area is assigned to.

N These markets would add a great deal of size, complexity and

cost to the nodel, which would not be a good trade-off for the
addi ti onal information which would be gai ned.

° Separate transnmission areas were defined to specifical

I
identify SLCA/IP custoners, identify transnmi ssion |inks, and sinul at
the flow of power for custoners with partial requirenents or ful
requi renents contracts with another utility. To explicitly identif
SLCA/ I P custoners, each 10U was nodeled in a unique transmssio
area. Since it was not feasible to locate each SLCA/IP customer in a
uni que transnission area, sone custoners were grouped together.
Several factors were used to deternmine the appropriate |location for
each custoner. The largest custonmers with owned generation were
identified and located in separate transm ssion areas. Smal | er
custonmers that either had mninmal generation or no generation, and
purchased a significant anmount from one of the large custonmers was
included in the large custoner transmi ssion area. Smal | custoners
that purchase the balance of their energy requirenents from an QU
were grouped appropriately in transmssion areas and |linked to the
corresponding IQU. The control area that each customer is assigned
to was al so used to determ ne the appropriate | ocation.

y
e
I

y
n

Sinplifying assunptions were also used for the proof-of-concept

analysis (e.g., Tri-State East and Wst was nodeled in one
transm ssion area, and nmenbers of Deseret were npdeled in one
transm ssion area). These configurations can be re-examned and
changed if needed for the actual eval uation process.

° SLCA/IP custoner |oad areas were actually split into two
conponents for the npdeling, each of which was represented as a
transm ssion area within MILTISYM One transmission |load area

contai ned the |oads which SLCA/IP resources (including WRP) serves,
and the other contained the bal ance of the custoner | oad. This was
done to ensure that SLCA/IP resources (including WRP) were delivered
to the custoner’s transm ssion area and dedicated to serve custoner
| oad.

! SRP' s exchange power from Western, generated at GCD, is nodel ed

as six separate but |inked units (five units corresponding to each of
the SRP Exchange Agreenent units available to Wstern, plus the
bal ance of GCD). Wen the exchange is operating (the units involved
in the exchange are available), the units are treated as if they are
di spatchable by the exchange utility, and available GCD power is
reduced by the power used by SRP as part of the exchange.

s Western currently subscribes to RD. As a part of Wstern's

subscription, nmost of the data needed is provided by RD in a
dat abase format. Additional data can also be requested from RD by
speci al arrangenent.

August 1997 Western Area Power Adm nistration 5-33



Section 5 Pr oof - of - Concept Anal ysi s

° Mai nt enance outages are distributed throughout the year wth

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 wunit’s nmaintenance outage rate and the
di stribution factor conputed 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 i nmpl enented
to show an exanpl e of using actual nmaintenance schedul es.

" Suppl ement to the Annual Energy Qutlook 1995: Table 71 (Lower
48 Crude QG| Production and Wl | head 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 Muuntain Census Division).

12 Large coal-fired, gas-fired, or oil-fired steam turbines

assuned to require one-week mnimum down time, snall steam turbines
24 hour mninmum down time, conbustion turbines no m ni mumup or down
tinme
' Large coal-fired, gas-fired, and oil-fired steam turbines with
a relatively low fuel cost (20 mlls/kW or |ess) were assuned to be
base | oaded and not cycled (modeled as nust run at mninmm | oad);
large coal-fired, gas-fired, and oil-fired steam turbines with a
relatively high fuel cost (higher than 20 mlls/kW) were assuned to
be cycled (if taken down, they were assuned to be out for one week);
smal | steam turbines, all comnbustion turbines and combi ned cycle, and
sone small diesel units assumed to be economcally dispatched (no
must runs); small diesel units and other units identified in the RDI
dat abase as energency units were nodeled as peak only or energency
units.

“ These included |oad forecasts that Wstern received from

cust omers dependent on Western’s transm ssion systemfor their entire
| oad.

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

10 For 35 percent or |less operating factor, peaking was assuned

with no mninmm scheduled at naxi num for enough hours to produce
annual energy reported 5 or 6 days per week. Over 35 percent
operating factor assunmed to be internediate to baseload with a
m ni mum capacity factor between 10-25 percent schedul ed on off-peak
hours. Peak hours were assuned 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.

v Western will pursue this with The Sinmulation Goup (the firm

whi ch devel oped and licenses MITISYM to allow for this capability
in future versions of MJLTI SYM

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

1 The estinmated capacity and pricing structure were based on CA

market data, but 2 mlls per kW higher price than CA market was
assumed.

20 For the purposes of the proof-of-concept analysis, the August

1994 CRSS study by Reclamation simulating the MFF alternative

5-34 Western Area Power Adm nistration August 1997



Pr oof - of - Concept Anal ysi s Section 5

nonthly release volumes at GCD for the GCD-EIS was used as the
primary source of data.

2 The nunber of appropriate traces was based on the number of
historical years available at the tine the proof-of-concept analysis
was prepared. The nunber of traces could be different in future
anal yses.

2 The data used in the proof-of-concept analysis was for cal endar

years 1996 t hrough 2000.

z Rel ati onshi ps between Western Area Power Adm nistration’s Power
Mar ket i ng Program and Hydropower Operations at Salt Lake City Area
Integrated Projects (draft), Argonne National Laboratory, January,
1994.

# Final Recovery Inplenentation Program for Endangered Fish

Species in the Upper Colorado River Basin, US. Fish and Wldlife
Service, Septenber 29, 1987.

% The allocations were based on Federal Register July 29, 1987

for Parker-Davis Project. The |osses were assuned to be 5 percent,
and a 10 percent mnimum (or run-of-river) balance was assuned to be
avai | abl e to shave peak | oad.

2 LAP allocations were based on Novenber 3, 1993 Federa
Regi ster, Final Post-1989 allocation. The representative nonthly
capacity and energy used in the proof-of-concept analysis was based
on nmonthly average historical generation and capacity provided in the
Lovel and Area Resource Teamis Draft Post-1999 Resource Study (Draft
Post - 1999 Resource Study, Loveland Area Resource Team August 1994).
Five percent |osses were assuned, and a ten percent m ni mum schedul e
was assumed.

z For exanple, the actual hourly historical schedules of

custonmers SLCA/IP allocation was conpared to the results from the
nodel . The simulated schedules were found to replicate the genera

pattern of the historical SLCA/IP schedul es. Al so, the hourly
schedul es of Western's resources were examned in the devel opment of
the appropriate representation of the SRP Exchange. At the tine of
the actual Replacement Resource evaluations, Wstern will prepare a
simlar backcasting effort with updated data, and refine nobdeling
assunptions as appropriate to their effort.

28 The purpose of the selected exanples was to denobnstrate the

capabilities of the npdeling tools to handle a wde-range of
alternatives, not to prepare an actual evaluation that would result
in the selection of a specific alternative.

# Level i zed 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 sinilar process is used to adjust
the avail able 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 determ ne the
| evelized cost. Applying the net present value process to the energy
conponent of the «calculation captures the relationship between
avai | abl e energy and cost over the period anal yzed.

% This alternative required two separate sinulations using
MJLTI SYM because the custonmers’ hourly schedule for this resource
was nhot easily estimated. MULTI SYM first scheduled the resource

based on economcs; if the mninmm schedule was not net, MILTISYM
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reschedul ed the resource as a peak shaving resource with energy equa
to the mninmum nonthly energy requirenent. In the second step, the
WRP resource was nodeled as a limted energy resource with a mni num
energy take of 50 percent, and no mininmum hourly schedule to serve
the allocated hourly share of WRP located in the SLIP transm ssion
ar eas.

3 MULTI SYM has the capability to nodel capacity energy exchange
purchases where the energy is returned the same week that it is
scheduled, but a sinplified approach was used for the proof-of-
concept. A nodel sinulation was nmade with no WRP resources and the
average nonthly off-peak nmarginal cost for selected transnission
areas was reported. This information was used to estimate the cost
of return energy. The resource was then nodeled as a linmted energy
resource avail abl e during peak hours (from7 a.m to 11 p.m), with a
m ni mum energy take of 60 percent of the avail able on-peak energy,
and no mnimum hourly schedul e. The resources were priced at the
appropriate transmssion area off-peak marginal cost times 1.6,
representing the cost of return energy.

% Western’s nodeling of a renewable purchase for an actua

eval uation will depend on the specifics of the project as well as the
Inland Power Pool’'s treatnment of renewable power. MULTI SYM i s
capabl e of representing the characteristics of renewabl e power.
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