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l. INTRODUCTION

A. PROJECT BACKGROUND

In march of thisyear SDG&E filed its gpplication for a Certificate of Public Convenience and Necessity
for the Valey-Rainbow Transmisson Project (VRTP), A.01-03-036. This proposed project is
described as congsting of the following Sx mgor eements:

. SDG&FE’s proposed 500/230/69 kV Rainbow substation that would be located in northern
San Diego County and would interconnect the new 500 kV transmission line initidly with
SDG& E'sexigting 230 kV transmisson systems.

. A new single-circuit 500 kV transmission line, initialy rated a gpproximately 1,000 megawatts
(“MW") which would interconnect SDG&E’s proposed Rainbow Substation with SCE's
exiding Vdley Substation. Thistransmisson line has the capability to increase the importsto or
exports from SDG& E by from 700 to 800 MW in each direction.

. Edison’s existing 500/230 kV transmission substation in south-western Riverside County would
be modified to accommodate the proposed 500 kV transmission line from the proposed
rainbow subgtation.

. The exigting Tdega— Escondido 230 kV line would have another circuit added, the new circuit
tried into both substation and then looped into the new Rainbow Subgtation.

. A 7.7 mile section of the existing 69 kV transmission circuit, currently ingtaled on one side of
the existing double-circuit Taega— Escondido 230 kV transmisson line structures and
interconnecting SDG& E' s existing Palaand Lilac substations, would be rebuilt on new 69 kV
wood and sted pole structures adjacent to the existing 230 kV line. The rebuild of the 7.7 mile
section of the 69 kV transmission circuit would make room for the proposed second 230 kV
circuit just described.

. A 230 kV Static Synchronous Compensator (*STATCOM”) would be added at the existing
Mission Subgtation. Shunt capacitors would be added at the Miguel and Sycamore Canyon
substations (230 kV). The STATCOM would provide dynamic voltage support and the shunt
capacitors would provide continuous voltage support.

Our best estimate of the total cost of the project is about $350 million (See Appendix B) or roughly
$450 per KW of effective capacity.

The project was first thought by the Applicant to be needed by the summer of 2004. Late last summer
the on-line date was dipped to the summer of 2005 due to what the Applicant noted to be some
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reduction in the forecast of expected annud pesk load in the SDG& E service area. The Applicant
maintains that the project is judtified on both rdigbility and economic grounds. The proposed 2005 on-
line date is gpparently attributable to the Applicant’s concern that the SDG& E system would otherwise
violate beginning that year an 1SO rdiability requirement which mandating that no loss of firm load shdl
occur following the combination of the worst line loss (i.e., N-1) along with the outage of the ared's
largest unit on asummer peak day so severe that it would be expected with only aten percent
probability. In SDG& E's case the largest generator in Encina 5 and the largest single transmission
contingency isthe loss of the 500 kV Southwest Power Link (SWPL) which connects SDG& E's
Migud substation with the Pdlo Verde switchyards in Arizonaviathe Imperid Vdley and Yuma
subgtations.  According to the Applicant’s calculations, the amount of generation needed to endure this
contingency in 2005 would be short by about 46 MW and would grow increasingly more deficit in the
ensuing years thanks to load growth.

B. SCOPE AND PURPOSE OF THE INTERVENTION

The CPUC must render adecision asto the Need for the project later this year after considering its
reliability and economic vaue and environmenta impacts. Should it be determined that the project is
needed then a determination of an authorized cost cap for the project has to be determined. To ded
with these issues the proceeding has been split into two phases.  During thisfirst phase the need for
and the cost effectiveness of the project isto be determined. In the second phase the appropriate cost
and needed environmental mitigation would be determined for the project if isfound to be needed.

The Office of Ratepayer Advocates (ORA) has the Sate delegated responsibility to participate in the
examination of the economic vaue of the project relative to various dternatives maximize Ratepayer
benefits. To assst them in this intervention they contracted with Serra Energy and Risk Assessment,
Inc. (SERA) to perform economic and engineering analyses specific to the reiability and economic
need for the project and its appropriate cost. This report documents the data gathering and analyses
perform by the SERA team to assst ORA and the overal Commission in their ddliberations.

C. OVERALL STUDY DESCRIPTION

The mgor tasks that the SERA team is charged with carrying out during the course of this engagement
are:

1 Perform reliability analyses gppropriate to evauate the claims of the Applicant asto the
reliability benefits of the project. The primary tool that is employed for this task congsts of
power flow modeling of the SDG& E system in the context of the overall Western System
Coordinating Council (WSCC) of which SDG&E isamember.

2. Perform economic assessments of the project and evauate its potentia contribution to reducing
future ratepayer payments for power. In the quantifying of the possible economic vaue of the
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project, the key tool being employed is the production cost mode which can produce estimates
of how much the presence of the project would annudly reduce the cost of serving Cdifornia's
load.

3. Conduct astudy of the components proposed for use in the project and their estimated cost of
indalation and maintenance. This runs the gamut from cost estimation to very sophigticated
assessments of the functiondity and value of each of the mgor components proposed for
incluson in the project.

4, Perform an integrated assessment of the project and all of its components. This assessment
needs to consder carefully al potentia dternatives including the No Project dternative, arange
of delayed or modified Project aternatives and the subgtitution of other aternatives that might
be either more cogt effective or more more suitable for the required conditions.

5. Thelast mgor function of this engagement is to document our findings, critique thefilings of the
Applicant and other Intervener and be available for cross examination of the topics discussed in
this report.

D. REPORT ORGANIZATION

The second section documents our findings, the rationaes for those findings and the recommendation
following therefrom. The third section triesin mostly quditative discussons to describe the SDG& E
system as we think it will be in about 2005, what are its mgjor challenges and the role that the VRTP
might play in meeting those system chdlenges. In this section reiability criteria are considered and
gpplied, and various aspects of the overdl dectricd Stuation in SDG& E defined. This chapter should
provide agood general understanding of the SERA team’s view of the SDG& E system.

Section IV discusses the results of origina powerflow modding that was performed for this engagement
and compares our determinations with those of the Applicant and their Consultants. Reliability benefits
such as reduced susceptibility to voltage sags are described and to the degree possible quantified aong
with the level of losses savings from the project. Possible minor or mgjor aternatives are so
considered in the course of the analyses reported in this chapter and in Chapter 111. Asaadjunct to the
reliability assessment, Appendix A provides a detailed critique of Applicant’s pref-filed testimony on
the reliability benefits of the project.

Section V provides a detailed assessment of expected total economic benefits of the project through
2010. Theinputsto and the results of independent Smulations of scenarios measuring VRTP svaue
are discussed and conclusons drawn.  This section aso discusses the Applicant’ s economic study
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presented in Section |V of thelr testimony. [t compares their analysis with the one reported upon in this
Section and describes reasons for and implications of specific results.

Appendix B provides a comprehensive summary our best current as to what the project would cost
based upon Applicant’s design and estimates. Additional detailed assessments of cost related issues
and the need for specific, proposed components were from this report due to the bifurcation of the
proceeding and the opportunity to present those analyses in the second phase of the proceeding.
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1.  SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

A. PROPOSED PROJECT

The Vdley-Rainbow Transmisson Project (VRTP) isalarge, expensive and complex project that is
being supported by arguments and scenarios that are only dightly less convoluted. 1n this sub-section
we discuss the background for the project and how it evolved into the unusud date in which it is now
found.

1 Background

VRTP hasavery long and unusua history. It was being discussed and evaluated during the mid-1980s
asone of aclass of possible northward running transmission lines that would enable SDG& E to import
more power into the system that dso included consderation of apossible linesto Devers which is il
further east.! These potentid lines were initially most serioudy considered during the period that the
second Deversto Pdo Verde line (DPV2) was under serious consderation.

After DPV2 was shelved the interest in the line outsde of SDG& E lgpsed until much more recently
when San Diego had |€eft the generation business, was aware of the extreme difficulty of any developer
getting the pollution offsets necessary to Site anew plant in the area and was concerned as to how it
could continue to reliably serveits ratepayers. In this context it identified the need for the project based
upon the combination of continued relaively strong demand growth in its Orange and San Diego county
franchise area and the perceived difficulty in increasing the amount of firm power that could be imported
from either of its north or south/east portds. Starting with the 1999 transmission planning process,
SDG&E formdly identified the project with an on-line date scheduled for 2004 assuming a continuation
of business as usud for thelate 1990s. This Stuation, of course, changed markedly starting in 2001 and
extending through today. The high prices for power simulated the market and initiated a huge increase
in development of new generation. The high power costs were eventudly trandated into huge rate
increases that coupled to scarcity triggered, increased conservation to depress current demand by ten
percent or more. This combination of unforseen events has had a Sgnificant impact in San Diego as
well asthe remainder of the state and has thrown the prior SDG& E caculus for the need for the line
into two disparate lines of orthogond reasoning; viz, the perceived shortage was only postponed and
will return soon or there is going to be such a surplus of power in San Diego and in Bgja Norte that
another portd to the north is needed to relieve the congestion through the San Diego areafor the
benefit of dl.

The difficulty with these two postionsis that they represent the two extremes when plotted on a
continuum of possible load and resource balancesin San Diego.  Between them liesthe vast mgority

!Even in the mid-1980s concerns over siting and the objections of those along the ROW were considered a
serious deteorent to the building of theline.
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of the possible outcomes. Currently San Diego plansin the context of being able to receive afirm 2500
MW of imports from their SONGS lines even in the face of the loss of the SWPL line. Beforethereis
the meaningful need for greater export potentid, the full 2500 MW imports to San Diego would have to
be satisfied from other sources and the additional net about 350 MW of generation that could be
exported north of SONGS from San Diego in addition to SDG& E’'s 420 MW share of SONGS
output. Thismorethan 2800MW of effective exports permitted under the current SDG& E grid isthe
first increment of increased generation into the San Diego service area that would have to be absorbed
before any export project, VRTP included, would be needed in order to relieve any putative “ bottled-
up” generation in the San Diego Badn.

With this backdrop we turn to the analyses of the two tails of the load resource balance continue that
are a the heart of the Applicant’s case for the need for VRTP.

2. Project Need/Benefits
a Generation Shortage Scenario

Asindicated in the previous subsection the initid  reason that SG& E gave for proposing VRTP was
based upon a smple numbers balance: The difference between aonein ten year summer peek load and
the sum of dl of its generation and permitted non-smultaneous import limit this became negetivein
2004 by 408 MW if, at the time of annual system peak, the SWPL line was lost while SDG&E's
largest indigenous generator (Encina 5 at 330 MW) was unavailable? Needlessto say thisis arather
improbable event but does comply with the ISO G-1/N-1 reiability requirements for westhering a
disturbance without the need to drop load. Not only was the design event for which the line was
proposed unlikely but other key factors dso changed thereby requiring arecdlibration and a one year
postponement of the on-line date.

In SDG& E' stestimony they changed the shortage margin due to a reduction in the projected onein ten
year load, and increasse in the non-amultaneous import limit and some incresse in the amount of
generation present. The sum tota of these changes delayed the negetive margin until 2005 when it is
now forecasted to be 46 MW growing to 199MW in 2006 assuming that no additional new generation
isbuilt after thisfdl.

Three dements of the load and resource equation have coincidentally to move against SDG&E’'s
planning and now suggest that, based on SDG& E' s balance agorithm gpproach, the line will not be
needed for at least severd years. As can be seen on the following table, asmple baancing of current
events predicts that there will be asurplusof  many megawatts well into the future.

2Page 1-5 of SDG& E’s Proponents Environmental Assessment date March 2001
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The difference between thisload and resource and that propounded by Applicant are very
sraightforward and quite conservative. The 1-in-ten year load forecast was reduced by 29 MW in
2005 and 48 MW in 2006 based upon the latest CEC demand forecast.® Two other changes were
made. Theincreasein loca generation was a Smple augmentation of Attachment 2 of Section Il of
Applicant’ s testimony to reflect two new peskers just now on-linein San Diego. The extra unit shown
is the biggest single change and is extremely conservative. It can be viewed as the Otay Mesa
Generation Project (OMGP) currently under construction or power from the new Rosita 7 550 MW
power plant in Bgja or generation from the Las Rosita 750 MW power plant currently under
congruction near Mexicali or some mix of generation from the first of two of the SEMPRA power
plant, the AEP power plant, or the second Intergen power plant. The key concept is that with the
upgrades to the interconnections between SDG& E and CFE, the equivadent of the full output of the
OMGP will be able to be imported into SDG& E even in aG-1/N-1 event.

CONSERVATIVE SDG&E LOAD AND RESOURCE BALANCE

WITHOUT VRTP
LOAD/RESOURCE CONTRIBUTOR 2005 2006
1-10 YEAR PEAK DEMAND 4491 4625
ASSUMED OUTAGE OF ENCINA 5 329 329
TOTAL LOAD 4820 4954
NON-SIMULTANEOUS IMPORT 2500 2500
LIMIT
EXISTING GENERATION AS OF 2486 2486
1/2002
NEW GENERATION FROM OTAY 550 550
OR BAJA
TOTAL SUPPLY 5536 5536
NET SURPLUS 716 582

Since there is SO much generation coming into the Bgja areain the next couple of years dong with the
500 MMcf/d North Bga Pipeline which is complete below the border and planned to be completed
and opened this summer. This pipeine will provide the equivaent fud for about 3000 MW of
combined cycle generation and dmost the entire supply of the pipdine is subscribed to dectric
generators. Thus, it is certain that VRTP s vaue will need to be established on economic groundsiif at
al. We examine this question in summary next and in some detall in Section V.

b Generation Surplus Scenario

3CEC, Attachment A, California Energy Demand 2002-2012 Forecast, October 2001
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For the Applicant’ s generation surplus scenario to obtain two critica eements must be present: (1)
There must be generation available that exceeds the 2800 MW swing that congtitutes the current
capabilities of the SDG& E systemn north and south of SONGS and (2) there must be amarket for the
production from the SDG& E steam units. Both of these dements are quite implausible for different
reasons.

In order for there to be more than 280 MW of surplus generation either atremendous amount of new
generation must come on line or the load in SDG& E' s service areamust be very low. Since the load
will bevery rarely below 2000 MW in the year 2005 and on those occasions -in the middle of the
night in the shoulder months - there is dmost certain to be no takers for even the chespest generation
from SDG&E. Thusit is reasonable to assume that there must be at least 2000 MW of extra
generation before there would even be aload and resource surplus enough to export any generation.
Further even if one assumes that the steam boiler generation would be marketable the tota generation
needed would have to be greater than 2000 MW to serve load + 2800 MW to fill the currently
available export capability - 1682 MW in the steam units = 3118 MW The maximum that can be
imported to SDG& E from the south after the second line between Misson and Migud is built will be
about 2360 MW or aimost 800 MW less than the amount needed to initiate exports through VRTP.
Thus, on adeterministic basis the line is usdless for exports.

Conditions do varying unpredictable ways S0 various combingtion of Stugations can result in some higher
levels of export than a determinigtic calculation. Production cost modeling does permit just such a
probabilistic assessment. Asreported in Section V we have produced Smulations usng unredistically
high levels of chegp generation and have found no bendfitsin the early years and negligible benefitsin
the period after 2007. The reason for thisresult in that the model only very rardly encountered
Stuations where the generators in SDG& E could export more than about 1500 MW due to the high
cost of the Steam generation in the San Diego Basin.

Our andysis was done for median water stuations. The Applicant’ s analysis looked a a 1-in-35 year
drought case and did find some benefitsin that highly unlikely case. However, as discussed in Section
V the assumptions about increased generation in Bgja was dways coupled to the imination of
generation in areas from which otherwise, other generation would flow and thereby diminate the benefit
measured. Both modeling agree that in the absence of very peculiar resource growth, expected benefits
are esentialy none exigtent in the first few years and very modest at best around 2010.

One further surplus scenario by the Applicant deserves further mention. In the “If we build it, they will
come scenario” they assume that only in the presence of VRTP will 1700 MW of incrementa
generators build at, or near the border. With that unsupported assumption more substantia benefits are
Seen. To test this scenario we modeled the first 600 MW of the Applicant’s scenario to seeif the
generator actudly benefitted from the VRTP. The answer was clearly no. In fact, it had no effect on
the operation of the generator who ran by backing down the expensive steam units within San Diego
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and on occasion export a bit via the existing export capability. The same would apply to additiona new
generators.  Thus, our results show absolutely no benefit to the N plant from the transmission line.

3. Project Costs

TOTAL COST OF VRTP BASED UPON APPLICANT’'SESTIMATES

VRTP Total Estimated Cost
2001 $ Escalated to | Escalated $
2005% w/AFUDC
a | Rainbow Substation $112,420,000 $115,277,000 $131,767,000
b | Valley-Rainbow 500 kV Transmission Line 99,385,000 105,504,000 125,974,000
c Edison & VRTP Substation Additions 28,340,000 28,552,000 34,592,000
d | 230kV System Upgrades (230 kV 2" ckt) 14,591,000 15,334,000 16,915,000
e | 230kV System Upgrades (move 69 kV) 3,631,000 3,726,000 4,123,000
f | Voltage Support Additions 28,991,000 31,314,000 36,244,000
TOTALS $287,358,000 $299,707,000 $349,615,000
NOTES
1 Basic cost data and escalation rates from SDG& E’'s November 16, 2001 response to ORA data
request 74 as modified by errata provided on November 30, 2001.
2. Allowance for funds used during construction was assumed to remain at the current SDG& E

level of 7.92 percent which was provided via e-mail from Mr. Steven Nelson, Esg., SEMPRA on

January 18, 2002.

Using aredidtic fixed charge rate of on the order of 18 % suggest that the cashflow from the ratepayers
will be about $60 million per year. Generdly speaking, a project such as VRTP should be brought on-

line a atime when it can demondrated thet there isahigh likelihood of it immediately producing the
level of reduced cogts necessary to satisfy the otherwise increase in rates that would result from the

project.

4. The Evolving CAI SO Postion

Serra Energy and Risk Assessment, Inc.
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Higtorically spesking, the |SO has been a strong supporter of the VRTP since it was firgt put forward
by SDG& E during the course of the 1999 5-Y ear Planning Cycle. A separate stakeholder, stand-
aone study was then conducted in early 2000 to more closdly evauate the need and timing for VRTP
and thisreport confirmed that violation of the 1SO Grid Planning Criteria were “ expected to occur
(starting) in 2004 as aresult of serving theincreasing loca load in San Diego County and southern
Orange County.”* Since then the planning for VRTP has been anything but quiescent. Almost
immediately after approving the project, the ISO Board issued a Request for Proposdl for “non-wires’
dternatives to the project which was then subsequently rescinded and the need for the Project
reeffirmed as recently as March of 2001by the 1SO Board for the Reliability purposes st forth in the
origind gpprova action.

The latest Board gpprova was concomitant with amagjor sea change in the eectricity landscapein
Cdifornia. This change resulted in the rapid gpprova of many mgor Applications for Certification by
the CEC, the invention and very rapid implementation of specid pesker agreementsthat were to go
through the CEC in less than about 90 days and featured relaxed emisson standards and the full
imposition of rate increases on the retail ratepayers including increases as high as 60 % for some of the
SDG& E rate classes. these actions had a profound impact on the SDG& E franchise area. The AFC
for the 550 MW Otay Mesa Generating Project (OMGP) in San Diego County was gpproved and
condruction initiated. A total of eight peskerswith 380 MW of total capacity were licensed at the
CEC by this summer and subsequently constructed and brought on-line by January, 2002. (See Table
V-1) for details. Between the rate increases and a heightened awareness of energy use, theload in San
Diego dropped precipitioudy. There is areasonable expectation of some “snap back” of a portion of
the current load lost but even taking that effect into account, the SDG& E planners recognized the
overal impact by reducing their 1-in-10 year peak |oad forecasts for 2004 and 2005 by 280 and 249

MW respectively.

Thisreduction in total net resource balance by 280 +380 = 909MW in 2004 and by 249+380 = 629
MW in 2005 excluding the contribution from OMGP of 550 MW in both years. SDG&E
acknowledged this sea change by proposing to postpone the project by one year, The |SO responsg, in
our opinion, was more in kegping with the extreme magnitude of the change as noted in the following
response to an ORA data Request:

“ As stated in the | SO's opening testimony, the VRTP was initially approved by the

governing board as needed to meet the 1SO Grid Planning Criteria. However,

given revisionsin SDG& E's load forecast, and the devel opments related to

proposed new generation, the project is no longer needed to meet | SO Grid

Planning Criteria in 2004-5. (emphasis added) Since, although it has Reliability

benefits, the VRTP is not needed to meet 1SO Grid Planning Criteria in 2004-5, it

isimportant to assess the economic benefits of the project and to confirm

“Fluckiger, Kellan and A. J. Perez, Memorandum to I SO Grid Reliability/Operations Committee dated May 11,
2000.
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economic need, in accordance with 1O Tariff section 3.2.1.1. Whilethe SO
believes that the VRTP has economic benefits, without a thorough economic
assessment, it is not possible to confirm economic need.” ®

We, of course agree with the 1SO’ s sentiments that the project is not needed for Reliability reasonsin
2005 - at least. We aso understand why the 1SO would include the proviso that they think the project
would be economic at the time this statement was made. However, based upon our more recent
production cost analysis discussed in Section V the project in no where near economical.

5. Alter native Options
a Deferral Option

SDG& E presented severa 500 kV dternativesto V-R, al of asmilar or larger scde. We areinclined
to accept SDG& E's evauation of these dternatives. All appear more costly and/or less effective than
V-R.

However, we believe there are amyriad of aternatives between ano project dternative and the V-R
dternative. These dternatives could alow sgnificant deferrd of the V-R project or possbly full
avoidance of it and any similar large scde project. Since there is much uncertainty about the future
import and export needs of SDG&E, deferra can only lead to a better transmission system. A deferra
islikely not only to reduce the cost of transmission, but would help ensure that when amgjor project is
deemed necessary, the correct project will be chosen based on long-range planning and a better
defined need.

b El Centroto Highline Project Option

We have identified one project dterative that could provide 70% of the import capability of VRTP for
asmdl fraction of the cost of VRTP. We have dso suggested severa techniques for increasing the
capability of the SONGS corridor, again a far less cost than the VRTP. Those options will be
discussed infra. Here we focus on the dternative that we fed has probably the most merit based upon
our sate of knowledge at thistime.

An El Centro to Highline 115 to 230 kV upgrade would provide 70% of the import capability of the
VRTP. The El Centro to Highline project cost is dominated by a 20 mile Transmission line upgrade
from 115 kV to 230 kV. Thisupgrade will likely cost less than $20 million. Subgtation and other costs
in the area could double this figure. Thetota cost islikely to be lessthan one years carrying charges
on the VRTP of about $60 million.

SCAISO, Response to ORA DR 1.6 responded dated November 21, 2001.
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The export benefit of an El Centro to Highline 115 to 230 kV has not been examined and may be
modest. However, were high exports needed with little advance warning, aremedid action scheme or
gpecia protection scheme could be used to drop some generation when certain outages occur. Such
schemes are in wide usein WSCC.

B. RESULTS OF ORA SPONSORED BASE CASE ASSESSMENT
1 Likely Future Generation/Load Balancein SDG&E Service Area

As discussed, supra, we expect that in 2005 and 2006 the effective surplus for the SDG& E service
areafor most stressing L-1/G-1 event is 716 MW in 2005 and 582 MW is 2006. In subsequent years
were there to be no additiona generation built then the margin would decay with growth in demand.
Regardless, there is alarge generation surplus for sufficiently long to defer the VRTP indefinitely.

It isimportant to establishing the credibility of this conclusion to examine the two areas where SERA
and SDG& E daff have different number; the totd existing SDG& E generation and the ability to count
on 550 MW from OMGRP or its equivaent. Our estimate of existing generation exceeds that employed
by Applicant by atota of 183 MW. Applicant’s number istoo ow for two reasons. They exclude the
capability of two Ramco units with atotal of 91 MW merely because they do not have, currently,
contracts for more than three years of operations® Thisisared sretch in our opinion. These new
units are reasonably efficient by steam boiler standards and extremely efficient as compared to other
combustion turbines. It isfar fetched to think they will not be able to operate during 2005 and 2006. If
nothing ese, SDG& E could treat them as a“non-wires’ option and put them under contract for much
less cost than the carrying cost of VRTP.

The Applicant fals to included two other new peskers possibly because they had yet to come on line
when the testimony wasfiled. They are there now and must be factored in to the load and resource
balance.

The other differenceis our incluson of 550 MW from OMGP or some combination of exising Bga
units or those under congtruction. Two issues are related to this problem: availability of resources and
appropriateness of counting such aresource in SDG& E' sloss of SWPL criticd disturbance. Until very
recently, the question of OMGP failing to come on line by 2004 was not anissue. Capine bought the
rights to plant from gpproved from PG& E in much the say way that it bought what is now Los
Medonos from Enron and proceeded to build it post haste. In addition, one of the Calpine contracts
from DWR explicitly cdls out Otay among others. Since those contracts are assignable by Calpine, it
seems very unlikely that Calpine will walk away from this plant without, at lesst sdlling it dong with its

5SDG& E Testimony, Chapter |1 dated October 5, 2001.
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contract to amore financialy stable entity such as Duke or Mirant which wold make its power easly
available by 2005 to help SDG& E’'s N-1 Reliahility.

Even were OMGP to be postponed for a couple of years, the new peakers would tide SDG& E over.
In addition, the new upgrades that have adready occurred and are in process on the interface between
SDG& E and CFE will permit the Tijuanato Migue line to be operated without being crossed tripped in
case of the loss of SWPL as was heretofore the procedure. The new interface israted at 800 MW and
when the SDG& E Operations personnd get around to estimating its firm value in the face of the loss of
SWPL, we are confident that they will find at least 550 MW can be treated as firm as discussed infra.
We are confident that there would be sufficient generation ins Bgjato provide the 550 MW if needed
snce, CFE has much new generation including the 550 MW Rosarita 7 which came on line this year,
the Los Rosita 750 MW power plant is currently under construction and numerous other projects
including two owned by SDG& E' s parent company, SEMPRA, are either currently under construction
or in an advanced planning stage.

2. Rdiability Impacts

The VRTP can only affect transmission-related outages, so only those are discussed here. There are
two approaches to evauating the Reliability impacts of VRTP: oneis based on rigidly applying the
gpplicable criterion; the other is determining whether VRTP would be cost-effective. In addition, there
are two basic scenarios to congder--(1) a significant amount of new generation will be operating by
2005, and (2) no new generation will be added.

Based on the Rdliahility Indexes provided by SDG& E (in response to our Data Request # 35), the
frequency of transmission-related outagesis about 6.5 percent of al outages, and the duration of
transmission-related outages is about 4.2 percent of dl outages. For smplicity, it is assumed that the
amount of transmission-related outages is about Sx percent of al outages, representing a reasonable
leve of the proportion of the total energy that is not served due to outages.

If transmission outages were cut by haf—from six percent to three percent--the overdl reduction in
customer outages would aso be on the order of three percent. It can be seen that rlatively large
changes in transmisson-related outage rates would have relatively minor effects on overdl Reliability.

Regarding whether the project is cost-€effective, some smple analysis can readily be done to shed some
light onthat. If VRTP wereto cost something like $350,000,000 as presented in Appendix B then the
annua cost would be about $63,000,000 per year, based on an annualizing factor of eighteen percent.
The SO has stated that a reasonable implicit unit customer cost for outages is about $25 per kilowatt-
hour, or $25,000 per MW-hour. Dividing the annual cost ($63,000,000 per year) by the unit customer
outage cost ($25,000 per MW-hour) gives a breskeven level of expected unserved energy (customer
outages) of abut 2520 MWh per year. If VRTP would serve that much (or more) expected unserved
energy (EUE) then it would provide an absolutely certain measure that it was needed. Unfortunately for
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the project, the Applicant has never asserted such a claim and since the project is being targeted at a 1-
in-10 year wegather event, the actuad breskeven using this metric is ten times as much EUE or about
25,200 MWh

It should be noted that if additional generation were developed, as indicated above, the differencein
unserved energy would essentidly be zero, snce there would be no supply shortfal. Next, assume no
generation was added (such as Otay Mesa). Thereis no information indicating that even with this
scenario, the combined events of having Encina 5 down followed by the loss of SWPL—each unlikely
in its own right—have a high enough joint probability to remotely gpproach the bresk-even target of
25,200 MW-hours per year.

It should be noted that a somewhat detailed probabilistic andysis, usng aload-duration curve and
typica and/or expected outage rates (for Encina5 and SWPL), could have been done. However,
based on our opinion that sufficient generation will amost certainly develop—which will diminate any
transmission outages that could be attributed to not having VRTP--that andlyssis not seen as
necessary. Further, even if the generation did not develop past the existing levels reported by SDG&E,
there is no information indicating that the difference in customer outages would gpproach the 2520
MW-hours required to make VRTP have sufficient Reliability benefits.

In summary, based on the information provided, the Reliability benefits of VRTP are either non-existent
(if sufficient generation develops), or minor (if generation is frozen a present levels). The only argument
that seems to support Reliability benefits for VRTP is gtrict adherence to planning criteria, combined

with the premise that no new generation will develop and that some new generation will actudly depart.

3. Project Benefitsand Costs
a Production Cost M odeling Assumptions

Asdiscussed in some detall in Section V we ran aseries of production cost runs with the
SERASYM/SERAM |1 WSCC modding system to measure the benefits that might accrue to the
Cdiforniaregion from the presence of VRTP asatool for export. To see what the benefits might be
we prepared two sets of resources and ran both sets with and with out VRTP. Thefird set is called
“High Generation” (HG) and it reflects arelatively robust ingtalation of new generation that is under
congtruction and expected to be on-line by 2003. The second scenario is entitled “Very High
Generation” (VHG) and it increases the number os generators from that found in the High Generation
caseto pick up al the new generation being planned for Bgja and some selected increased generation
in the remainder of the Sate. In both cases here reported the transmission ratings for the VRTP were
set at 800 MW and the export rating for the SONGS plant was set at 720MW. For the low
generation case the import limit from Bgjawas set at 800 MW consigtent with the current rating. In the
VHG case the transmission rating from Bgjawas raised to 1400 MW to reflect the assumed rating
consstent with the Development agreement between SDG& E and the Cross Border Generation group.
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The second Misson Migue Line was assumed in the VHG case only. This set of runs was done a
median water conditions and with no enlargement of Path 15.

Naturd gas prices and availability are important features in these smulations both in Bgaand SDG& E
and especialy in comparison to the SoCadGas rate for eectric generators. We chose to assume that
the North Bgja Pipdline (NBP) would be completed well before 2005 and at 500 MMcf/d in size, was
pooled with SDG& E's supply including its recent 700 MMcf/d increase in deliverability after

SDG& E’s core, non-electric non-core and cogeneration |oads were netted out along with residentia
and commercid demand in Mexicali. Interestingly because the SERASYM limited fud agorithm was
employed on these runs, it was determined that in the later years in the VHG case especidly, there
were some limitations on fud use in the region and some minor use of resdud oil by the SDG& E
steamers, who were assumed to be able to continue to fuel switch asthey did in the last two years.

Before reviewing the results it isimportant to recognize that we intentionally sdected cases that were
high in new generation in order to bias the outcome in favor of the proposed line. If these cases were
not high in generation especialy in Bga, it is obvious that the existing export capability which was
normaly used to import up to 2500 MW from the north could be turned around and increased to 2800
MW of actua export and displacement before VRTP would be needed to accommodate further
exports. Were OMGP and others of the planned unitsin Bganot constructed then the need for the line
for export would be non-existent and the absence of a Reliability need based upon new generators just
now on-line.

b Economic Reaults

Table 11-1 presents the results for the HG case. It can be seen that VRTP has absolutely no net impact
on the system until 2007 when there is am estimated $200 thousand benefit. Troubling, thereisan
actud negative benefit in 2008 though it is only $144 thousand. (In redity, the addition of anew tieline
should never cause a negative benefit as distinguished from some lines that actudly increase Reliability
risk.) The benefitsin 2009 return to being postive but are minuscule. Overdl, the total mixed year
dollar benefits are $114 thousand. The results are little better for the line as presented in Table 11-2.
Theoverd|

TABLEII-1
SYSTEM COSTS FOR HIGH GENERATION CASE
NOPG&E  NOVRTP VRTP VRTP
UPGRADE BENEFITS
YEAR $MILLION $MILLION $MILLION
2005 6882.424 6882.424 0.000
2006 7588.090 7588.090 0.000
2007 7830.275 7830.472 0.197
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2008 8560.322 8560.178 -0.144
2009 9109.917 9109.978 0.061
2010 9909.942 9909.942 0.000
0.114
TABLEI-2
SYSTEM COSTS FOR VERY HIGH GENERATION CASE
NOPG&E  NO VRTP VRTP VRTP
UPGRADE BENEFIT
YEAR $MILLION $MILLION $MILLION
2005 6679.481 6679.481 0.000
2006 7341.628  7341.560 0.068
2007 7510.826  7510.452 0.374
2008 8215.031 8214.641 0.390
2009 8784.343 8784.702 -0.359
2010 9503.567 9503.567 0.000
0.473

net benefit was $473 thousand. Much too smdl an amount to justify any portion of the line.

We a0 ran these cases with a enlargement of the Path 15 by 1000 MW in eech direction . Theresults
for these cases were unremarkable and showed nearly negligible benefits for the Six year period.

Another interesting sengtivity cases was run in response to the Applicant’s scenario in which they

postulated that the presence of VRTP would euctably lead to the siting of 1700 MW of additional
generation in southern San Diego county. We refer to this case as the “If we build it, they will come”’
case. Since there were no reported cases of looking at the vaue of this case from the eyes of the
generator with or with the VRTP in place, we choose to make a set of runsthat tried to quantify the
benefit from the line from the context of the developer. To do this we started with the HG case and
added a single 550 MW generator in both cases. We then compared the leve of operations of that
sngle unit in the presence or absence of VRTP. The results are presented in Table 11 -3 below:

TABLEI-3

YEAR
2005
2006
2007
2008
2009
2010

BENEFITS TO NTH PLANT FROM VRTP

WITH VRTP

GWH MILLS/kWh
3537.50 23.81
3720.48 24.80
3606.91 26.30
3724.58 27.75
3727.43 29.19
3734.87 30.76

22051.77

WITHOUT VRTP VRTP BENEFIT

GWH MILLS/kWh GW
3537.50 23.81
3720.48 24.80
3606.91 26.30
3724.58 27.75
3727.41 29.19
3734.51 30.76

22051.39

H

0.00
0.00
0.00
0.00
0.02
0.36
0.38

MILLS/kWh
0.00
0.00
0.00
0.00
0.00
0.00

Reported on Tab le [1-3 are the annual generation and average cost of generation for each of the cases
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for the new plant. It is gpparent from these results that the 380 MWh benefit is far too smdl to have
any appreciable impact on the locational decision by a developer.

C Natural GasLimitation and Environmental | mpacts

As discussed above we assumed that there would be a pooling of the natural gas supply in San Diego
and Bgawith the presence of the NBP. We aso assumed that al gas fired generation would draw
from the same supply. Asshown in Section V this supply varies somewhat with the month due to
higher priority users and is mogt plentiful in the summer months. Especidly in the VHG case but dsoin
the HG case to alesser degree we found that in the summer, the supply was not fully adequate to the
demand. Our modeling assumed that the new CCs and CTs would not have a separate ditillate or
propane supply so their levels of generation would decline. We did, however, modd the Encina and
South Bay Plants in San Diego and Presidente Juarez Units 5 and 6 as being able to switch to resdua
fud ail. Inthe HG and VHG cases that happens. Oil generation gppearsin San Diego in the summer
0, if it were to occur, the emission problems would be substantidly worse than as aresult of the winter
gas shortages that have occurred with some frequency in San Diego in the winter.

d Why isthe VRTP of So Little Economic Value ?

Based on our detailed study of the project in the context of the San Diego system we believe that the
explanation is as follows for the current system:

1 The pergsting bottleneck between Misson and Migud will trap efficient generation in Bgaand

2. All the generation that is free to be exported via VRTP is north of Mission and not economically
competitive with generation from the LA Basin.

See Section V.F for an example of how this might occur.
4, Cumulative Impacts of Project
The project per se, would have no cumulative impacts because the line would be little used and of very
limited usefulness. To make it ussful would require thet it be at the terminus of inexpengve power. This
could eventuate through the building of a 500 kV line to Rainbow from Migud or some other porta for
cheap Bgja generation.
C. ALTERNATIVES

1 No Project Alternative

Asdiscussed above. The line does not seemsto be need for either Reliability or economic transfer of
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generation. Thus, the No Project option seems highly appropriate.

2. Highlineto Imperial Transmisson Link
a Thumbnail Description

An El Centro to Highline transmission line upgrade could provide 500 MW of import capability, 70%
of that which VRTP would provide, & asmdl fraction of the cost of VRTP.

b Detailed Discussion

Edison purchases alarge quantity of QF generation from geotherma QFs around El Centro. That
generation is delivered to Edison through ardatively subgtantia 230 kV transmisson sysem whichis
largely within the Imperid Irrigation Didtrict (11D). The generation is connected to two 11D, 230 kV
Subgtations, Highline and Midway--about 104 MW is connected at Highline, and 261 MW is
connected a Midway, making atota of about 365 MW. That power goes north through the [1D
transmission system, connecting to two additiona 11D 230 kV Subgtations, Coachdlla Valey and
Avenue 42, which are connected to the 11D grid at 92 kV. Power continues north at 230 kV, past the
[1D substations, and ultimately goes to Edison at Mirage and Devers Subgtations. Any power not
absorbed at the 11D substations, or Mirage Substation, is generally absorbed at Devers Substation.
Devers Subgtation is connected at 500 kV, to the west, to Valey Substation (the proposed termina for
the Valley - Rainbow project).

SDG& E owns and operates the Imperid Vdley Substation. The SWPL, a500 kV line connecting
Pdo Verde to Miguel Subgtation, isterminated at Imperia Valey Substation. (Thereis another 500
kV termind a North Gila Subgtation, which is rdaively smdl, and not abig factor in this discusson.)
In addition, from Imperid Vdley thereisa230 kV lineto CFE's La Rosita Substation near Mexicdi,
and a230 kV lineto 1ID's El Centro Substation. 1t should be noted that dthough El Centro Substation
isfarly close to the Highline Subgtation, thereis no direct connection between them. From La Rosta
there isa subgtantid loca transmission network, and aso two lines that go to the west, ultimatey
connecting to CFE's Tijuana Substation. El Centro is connected through a 230/161 kV transformer to
afairly substantia 161 kV network that tiesthe [ID system together.

The origina rationae for requiring the Valley - Rainbow project is an outage of SWPL. Laoss of SWPL
east of Imperid Vdley resulting in a complete loss of the power source from the east. Virtudly dl
power that was on SWPL prior to the outage would be shunted around the system to enter SDG& E
from SONGS. An outage of SWPL west of Imperid Valey doesnat, in itself, sever the tie between
Pdo Verde and SDG&E. However, the effect is presently the same. Loss of SWPL west of Imperia
Valey would cause much of the pre-outage SWPL power flow to go through the CFE 230 kV
transmission system, which-for critica conditions-would have significant overloads. To avoid those
overloads thereisaRAS to open one of the ties between CFE and SDG& E, between Tijuana and
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Migud. That action keegps power from going through the CFE transmission system, diminating the
overloads. However, opening the CFE tie so removes dl SWPL sources. Therefore, for a SWPL
outage--east or west of Imperial Valey--no power from Palo Verde can presently get directly to
SDG&E.

Building ardatively short (about twenty miles) 230 kV line from Highline to ether El Centro or to
Imperid Vdley would create another source to the Imperid Vdley. For an outage east of Imperid
Vdley, thiswould dlow a sgnificant amount of power to go from Highline (and aso from Devers) to
Imperid Vdley and onto Migud. Hence, there is a prospective solution that would dlow at least
some power from the Pao Verde areato get directly to Migud Substation. This prospective new
line-Highline to Imperid Vdley-is not sufficient, though, without other reinforcements, since the CFE
interface and some 230 kV lineswithin CFE could iill overload.

The "Interconnection Capacity Expansion Agreement Between Comision Federa De Electricidad and
San Diego Gas & Electric Company™ dated August 15, 2001, seems to solve the problem of CFE
overloads quite well. This agreement would reinforce the CFE/SDG& E ties between the two
transmisson interfaces, a Imperid Valey/La Rosta and Migud/Tijuana, and also reconductor between
CFE's Metropoli and Tijuana Subgtations. This would solve the transmission overloads described
above, 0 that an outage of SWPL (east of Imperid Valey) would il result in having atie which
would dlow a subgtantid amount of power to get to Imperid Vdley, from Highline Subgtation. These
reinforcements would aso mitigate an outage of SWPL, to the west of Imperid Vdley, by dlowing
power to get to Migud viathe CFE system. Based on power flow anadyss, the above-described
connection and reinforcements would adlow something like 500 MW to get to Migue for a SWPL
outage.

Though this dternative seemsto provide a significant amount of capability, at areasonable cog, it may
not be necessary.. Rather, the CFE reinforcements, in conjunction with expected generation additions
in the Imperid Valey, LaRosta, and Tijuana areas, might suffice to mitigate the problem of a SWPL
outage. However, if there were uncertainty about the generation development or the expected
generation does not materidize in atimdy fashion, then aHighline tie is an atractive potentia solution.

In addition to itsimport capability, this proposed tie in conjunction with the CFE upgrades might have
the potentid for permitting more exporting from Bgaaswell. These grid components may provide a
230 kV path from La Rositato the IV substation and on up to Highline and Devers and points north
that would relieve the need for the power to flow through the SDG& E or be trapped in Bga should
subgtantial development actualy occur. This capability has been studied only very briefly by usso it
would need to be carefully evauated before its cgpability could be gauged accurately.

3. North of SONGS Upgrade

a Thumbnail Description
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Currently it is generdly agreed thet there is a significant limitation on the ability to import more than
about 2500 MW into the SDG& E service areafrom SONGS. This 2500 MW non-smultaneous
import limit oawned the origind argument for the VRTP. It appears that the limitations on the NSIL
arise north of SONGS and may to susceptible to upgrade thereby increasing the amount of possible
imports further postponing any possible need for VRTP from a Planning Criteria perspective.

b Detailed Discussion

SDG&E had indicated as recently asin its Year 2000 vintage of it Five Y ear Tranamisson Plan that it
would congtruct projects to reinforce the transmisson south of SONGS to increase its NSIL to about
2800 MW. This position has now changed to one where such upgrades are no longer useful, snce
thereisalimitation north of SONGS that is more restrictive However, there ssemsto some
contradiction about what that north of SONGS redtriction is. At least some documents directly state
that the north of SONGS redtriction is caused by a contingency that would be in addition to the
overlapping loss of Encina’5 and SWPL. Though beyond the scope of this andysis, we suggest that the
various causes of the north of SONGS redtriction be identified, and if it can be demongtrated that the
restrictions are based on contingencies beyond a T-1 outage overlapping with a G-1outage then the
NSIL should be increased accordingly because the Grid Planning Criteria do not impose the same
performance requirements following an N-2 especidly coincident with a G-1

As an example, in adocument sponsored by SDG& E,"Comprehensive Progress Report of the
'South-of-SONGS Peth Re-Rating”, the following statement is made on page 9:

"The south-of-SONGS 2500 MW rating was established based on the following limiting conditions, in
SCE system:

1. Under 2500 MW South-of-SONGS flow and SWPL open conditions, the loss of the SCE
Dd Amo - Ellis230 kV line loads the Barre - Ellis 230 kV line to 99.8 % of its N-1
contingency "A" rating of 2850 amps. However, thisis within the N-2 contingency "B" rating of
3210 amps."

The above seemsto clearly have two T-1 outages-SWPL, and the Ddl Amo - Ellis230kV line. This
seems a violaion of the use of accepted criteria. Firdt, an outage of SWPL is assumed, which is
required to load the south of SONGS transmission to 2500 MW in thefirst place. (It seemsvery
unlikely that the transmission south of SONGS could load to anything like 2500 MW without SWPL
being out. Infact, if it did load that heavily with SWPL in service, then the subsequent loss of SWPL
would cause an overload that may be now mitigated by the reinforcements being made in the SDG& E
and CFE system.) Based on the above, restricting the south of SONGS flow to 2500 MW seemsto
be based on a spurious event. That Stuation is (1) loss of SWPL, so the transmission south of SONGS
actudly carries 2500 MW, and then (2) a subsequent outage of the Del Amo - Ellisline, which then
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causesthe Barre - Ellislineto load virtudly to its full capacity.

Ancther point isthat the Del Amo - Ellislineis only 23 milesin length, so it should not have a
particularly high outage rate. The higtorica record should be examined to determineif thet line has a
aufficient number of outages to justify usng an N-2. Also, the overloaded Barre - Ellislineisonly 13
milesin length. If the prospective overloading of thet line isindeed the rationde for the limitation, the
cost of reconductoring such a short line should also be considered.

There is no gpparent ambiguity about whether an overlgpping N-2 was the determining factor in
edtablishing the above cited limitation on the path north of SONGS. We strongly recommend thet it be
definitively stated exactly what stuations cause the south of SONGS to be limited to 2500 MW.
Further, if the limitation is indeed caused by an N-2 condition, then the rationale for usng an N-2
condition should be adequately and coherently made.

4, Other Options & Combinations

In the table below we list options and dternatives that should be investigated before a $350 million
project such as V-R is undertaken. Even if one or more of these options and dternatives is used only
to defer the V-R project or asimilar costly project, ayear or two they have great value at a $60 million
annud carrying charge. Aswe ve mentioned repeatedly, Sincethereis, at least, great uncertainty asto
the short and long-term need for V-R, deferra should be agod.

All of the dternatives that we list below would require some engineering to define thelr import/export
benefits and codts. For afew of them we have estimated the benefits and costs without benefit of such
gudies. Our estimates are thus very rough. Very low cost would generdly be afew million dollars or
less. Modest cost impliesfive to ten million dollars or somewhat more. High cost impliestensand in
some cases hundreds of millions of dollars.

While some of these dternatives could be individua projects and make a significant contribution, most
of them will be mogt effective when done in concart with one or more others. We have not done the
engineering that would indicate how they could best be grouped.

We have not ascertained the relative impact of these options on imports and exports. Most are listed
with imports in mind but would likely improve export capability to some extent as well.
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TABLEI1-4
No. Project Benefit/ Cost
Function
1 | PARsonthe SONGS or SWPL or other 230 kV lines Maximizes use of SWPL & | Modest
other lines cost
2 Bifurcation at SONGS to better utilize existing 230 kV lines Potentially hundreds of M odest
MW cost
3 Dynamic line ratings or dual overload ratings, perhaps utilizing Potential incresse of Very low
monitoring eguipment hundreds of MW cost
4 | Load balancing north and south of SONGS (using seriesreactorsor | Several hundred MW Very low
PARS) cost
5 Fixed phase shift PARson V-R or projects similar to V-R. Easy Much less costly than Reduces
design for 30 or 60 degrees but others possible at modest cost. adjustable PARs cost of
projects
6 Remedial Action Schemesto drop generation on high export Many hundreds of MW of | Very low
(excellent hedge to defer large projects) export cost
7__| Demand side alternatives Depends on existing low cost
8 Re-tension lines to eliminate sag bottlenecks to increase thermal Potentially hundreds of Very low
capability of 230 kV lines MW cost
9 | Standby/Pesking generation/power barge as a hedge against rapid Defersinvestment that M odest
load growth may nhot be needed cost
10 | Seriesreactor or PAR on the 230 kV path through Mexico to Potentially several hundred | Low cost
optimally use this path on loss of IV-Miguel MW
11 | Uprate/rebuild the Escondido-El Centro ROW (currently operated Potentially many hundred | Moderate
N.O.) MW cost
12 | Replace 230 kV with compact 500 kV, eventually from Serrano to Potentially much more Highline
Miguel and possibly two circuits. Would compliment a second productive than VRTP cost but
SWPL line or ddliver large MW from Mexico to SDG&E & Edison saves cost
load areas. Reduces 230 kV necessary to reach SDG& E customers of new
ROW
13
Fixed phase shift PARs. Easy design for 30 or 60 degrees but Much less costly than Reduces
others possible at modest cost. adjustable PARs cost of
projects

D. FINDINGS

1. Conclusions

a. Isthe project needed for local/grid reliability?

The project isamost certainly not needed for grid rdiability in the 2005 to 2007 period. The decrease
in load observed in San Diego and the expectation that it will continue to be depressed in the future, the
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ingdlation of nearly 400 MW of new peaking unitsin San Diego in the last year, the ongoing
reinforcement of the CFE - SDG& E interface, the near completion of the North Bga Gas Pipdine and
the large number of combined cycle plants currently under construction al combine to made the
likelihood of the project being needed quite remote.

b. Isthe project cost effective?

The project is expected to cost about $350 million by the SDG&E planners. For VRTP to be cost
effective it would need to be expected to have vaue greater than its cost and to have annua benefits
somewhat concomitant with the carrying charges. Our analyses conclude that the project have
essentidly no value in reduction of losses and it vaue in economic dispaich through 2010 is essentidly
negligible except under extreme conditions with very probabilities of occurrence.

C. How does the project compare with alter natives?

We do not believe that any mgor transmission projects are required in the time frame of interest, snce
it seems gpparent that the problem has amost certainly been solved with the additiona generation just
inddled in San Diego and the generation that likely will be built within and around the area.
Nevertheless, there are reasonable dternatives to VRTP that

deserve some discussion, based on the possibility that the SDG& E areawill experience some mgor,
unanticipated changein conditions. (These dternatives are discussed in detall in Section 1l C.)

2. Recommendations
a. Should the project be approved?

Based upon current conditionsin San Diego, the actions of developers in the region and the depressed
load, we believe that the VRTP is not needed and should not be approved.

b. Arethereother actiongalter natives needed?
Yes, we believe that the following actions are dl gppropriate:

1. The progress of the NBP and generation projectsin the area of interest should be tracked and
the progress noted. If such prefects accelerate then additiona action should be initiated though
not of the scope proposed in this project.

2. The limitation north of SONGS is not clearly demonstrated or defined. Some kind of
independent task force should review thisissue, and report back to the CPUC with
independent conclusions. 1t might be the case that the limitation is correct, but that is not
obvious a thistime. If the limitation north of SONGS can be increased, at some reasonable
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cogt, then anumber of possibilities for increasing import capability would make economic sense
further obviating the need for VRTP.

3. Anaysis of the Highline aternative should be done. If it makes sense from a conceptud bas's,
then the estimated costs of doing that should be pursued. If it still makes sense, then permitting
issues should aso be pursued.

4, Proper long-term studies are needed to define strategicaly sdected codt-effective options that
can address any of the credible load and generation growth scenarios.
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1. SDG&E RELIABILITY OF SERVICE

A. SDG& E SERVICE OUTAGESAND LOCAL RELIABILITY

There are many issues and claims regarding the impact of the proposed Vadley Rainbow Transmisson
Project (VRTP) on locd rdiahility within SDG& E’s sarvice area and regiondly reliability covering the
SO Control Area. Much of the confusion stems from an imprecise definition of the term reiability
among the eectric utilities and thar regulators and the evolving nature of the reiability concerns. Inthe
ingtance of VRTP:

. The SO board found and SDG& E 4iill claimsthat the VRTP is required to meet
reliability criteriafor one generator and one line out Smultaneoudy;

. The 1SO gtaff has now representing that the line is not needed to meet the rdiability
criteriaany more but Hill provides great reliability benefits to the sysem: and

. Our initid review of dl the system andlys's documentation surrounding the project does
not obvioudy identify subgtantid religbility benefits gpart from the stisfying the
reigbility criteria

In the course of our engagement one of our maor objectivesis to establish the factsin these areas by
(1) studying past power outagesin the SDG& E area and how VRTP might have affected the course of
the mgor outages, (2) andyzing the exising SDG& E and Cdifornia transmission sysems with and
without VRTP: (3) andyzing likely future scenarios of load, generation and transmission resources for
their rdiability implications; (4) analyzing whether the presence of VRTP would have a Sgnificant effect
on future areardiability and (6) performing powerflow assessments of pesk and sholder hoursto
ascertain the manner in which VRTP would fit into the SDG& E' s grid and affect its operations. All of
these task save the last one are reported upon in this Section, The powerflow modeling is discussed in
detall in Section V.

1. General SDG& E Condderations

Outages experienced by SDG& E customers can be divided into three groups in accordance with the
disturbances that caused them. Thethree groups are:

. Regiond transmisson events
. Locd transmisson events
. Digribution events
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SDG& E's customers experience the vast mgority of their outages and outage time as aresult of events
within the distribution syssem. The V-R project does nothing to enhance digtribution system reigbility
and thus will not reduce the frequency and duration of outagesin this category. The second most
prevalent source of outages and outage time for SDG& E's customersis from regiona events. A good
example of such events are the July 2 and August 10 events of 1996. Regiona events do not occur
often, but tend to be of longer and much larger duration and so are significant in terms of impact. The
very smdl remaining category of outagesis associated with locd tranamisson. The V-R projectisin
this category, as are SDG& E's 230 SONGS lines and the 500 kV SWPL line.

The VRTP would fal into the loca transmisson category because it would be aradid feed into the
SDG&E load area. Further, it would not be particularly critica to the Cdiforniaor Western grid (as
would, for instance, an outage on the 500 kV lines running east into Arizona or the main trunk lines
running from Edison north through PG& E and into Oregon). An outage of the V-R line or on the
SONGS path or the SWPL line will affect primarily only SDG&E. Even were SDG& E to export 1700
MW with VRTP as their planning suggests, outages of the lines through SONGS or the V-R line would
have minima impact on sysems to the north of SDG&E.

2. Actual Experience and Rdiability Objectives

Thereis no established rdiability sandard set by the CPUC. It is assumed that the Cdifornia investor
owned utilities will follow Rule 14, which basicaly requires that utilities exhibit areasonable leve of
diligence. Another requirement isthat service will be "religble,” with no effort to quantify what thet
means. This procedure is reasonable since there are events beyond the control of utilities-such as
earthquakes and severe slorms-which can result in prolonged and wide-spread outages. Rura areas
generdly have more outage exposure than urban or suburban areas making it very difficult to match the
Rdiability that is achievable in urban areas. Ladly, while increasing investment in transmission will
generdly improve Rdiahility, each incrementd invesment brings asmdler Rdigbility improvement.
Increasing Reiability from very good to excellent can be very codly, likely producing avery low
cost-benefit ratio in terms of the reduced outages to customers. Hence, a specific one sizefitsal set of
Rdiability criteriawould be counterproductive and exceedingly difficult to achieve.

For virtudly dl utilitiesincluding SDG& E digtribution-reated outages are condderably more frequent,
and result in far more unserved energy, than transmission-outages. In response to our Data Request
question # 35, SDG& E provided information, in the form of two indexes, system average interruption
duration index (SAIDI) and system average interruption frequency index (SAIF), that indicates the
following, for the period from 1996 through 2000.
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SAIDI SAIF
Digribution-related outages 89.4 % 85.8 %
Substation-related outages 6.4 % 7.8%
Transmisson-related outages 4.2 % 6.5%

Y ou may note that each index sums to 100% and most of the contribution to loss of load isfrom
SDG& E sdigribution sysem. SDG&E's transmission-related outages represent between four and
seven percent of al outages.” The conclusion, based on our experience, and data provided by
SDG&E, isthat didribution-related outages have been and will dmost certainly continue to be far more
prevaent than transmisson-reated outages. Further, transmisson-rel ated outages include impacts on
SDG& E customers from event throughout the western interconnection. The mgjor events of 1996 are
thus a sgnificant share of the transmisson-related outages experienced by SDG& E cusomers. Few if
any outages resulted from SDG& E's own tranamission lines. The significance of thisis that mitigations
to improve transmisson Rdiability of SDG&E's locd transmisson sysem will have asmdl and likdy
negligible impact, from a customer perspective. That isnot to say that transmission Religbility should be
ignored, or that cost-effective transmission projects should not be pursued; but, the benefits of these
actions must be kept in context.

3. Major Transmisson Related Outages

In relatively recent history, there have been severa wide-Spread outages caused by transmission
falures. We will review them because they were the largest disturbances in recent years, they affected
sgnificantly SDG& E ratepayers, and we do not believe that the presence or absence of VRTP would
have changed their loca impacts.

On duly 2, 1996 there was a widespread outage that was initiated in the Pacific Northwest partialy
atributable to aline sagging into atreein an orchard in an EHV right-of-way. Within the SDG& E

"It should be noted that generation-related outages are not included. Generation-related outage rates are
usually far lower than transmission-related outages, so not including those outages does not appreciably change the
above conclusion.
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sarvice areait interrupted 232.5 MW of load and resulted in unserved energy of about 110.5 MWh.®

On August 10, 1996 there was another widespread outage, again initiated in the Pacific Northwest. It
interrupted 880 MW of load resulting in about 1566.4 MWh of unserved energy within the SDG& E
sarvicearea. This outage aso caused the following SDG& E generators to be tripped offline: Encina 5
(205 MW), Encina4 (118 MW), QF Nava TC (22 MW), and Yuma Cogen (51 MW). In addition it
caused SWPL to open between North Gilaand Imperid Vdley Substations. When SWPL opened it
was carrying about 757 MW.°

On duly 17, 2001, an SDG& E operator was upgrading a RAS, and accidentaly triggered that RAS,
dropping about 150,000 customers, and aload of about 208 MW. The outage ranged from 10
minutes to 40 minutes, with 90 percent of customers having service restored within 10 minutes. WE
estimate that the unserved energy for this outage would be about 35 MWh.

These mgjor outages dl have one thing in commontit is extremely unlikdly that having VRTP in service
would have made any difference. In answering our data response regarding the July 2001 outage
(question # 36), SDG& E acknowledged that having VRTP in service would not have made any
difference for the 2001 outage and, we believe that the same conclusion applies to the larger, regiond
disturbances as well.

The Cdifornial SO has used an implicit cost of $25 per kilowatt-hour of interrupted load for evauating
the customer costs of unserved energy. Using that number, the above-cited outages would have had
customer costs of about $2,800,000; $39,000,000; and $900,000, respectively. In fact, were the
VRTP in someway ableto diminate al transmisson outages, the implicit equivaent outage cost saving
would be about $150 per kilowatt hour.’* VRTP would thus cost six timesit's benefit if it could avoid
al transmission-related outages experienced by SDG& E customers, on ahistorical bass. Thereisno
documentation that the proposed project would improve Rdiability measurably, et done the amount
needed to significantly reduces transmission-rel ated outages experienced by SDG& E's customers.

B. ABSENCE OF TRANSIENT STABILITY ISSUESIN SAN DIEGO

Trandent Sability isthe anadyss of disturbances that includes “dynamic’ components, such as the rotors
of generators that can be accelerated by faults and as aresult “pull out of step” causing arapid system

80p sit, SDG& E Response to ORA Valley-Rainbow /SERA Data Requests Set#1, No. #37.
SWSCC Preliminary System Disturbance Report Draft dated 8/10/96.
OFound by taking the project cost of $350 million times 18% to get an annualized cost. Thisisthen divided

by the average annual transmission related outages in kilowatt-hours per year roughly estimated of about 400,000
KW hour.
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collgpse. Going through alarge number of filings, thereis no indication that SDG& E has gability
problems. Indeed, the sudy work done by GE on the VRTP project examined transient stability and
found no gability problem and thus no significant sability problem from VRTP. Thisis not surprisng
snce the SDG& E system is quite compact and thus less susceptible to transent stability problems than
systems with long transmission lines. Of course, there can be regiona stability problems, such asthose
that happened on July 2 and August 10, 1996. Those problems were initiated well outside the SDG& E
sarvice areg, and there is no indication that disturbances within SDG& E can readily cause such
disturbances, or that SDG& E can do al that much to mitigate them. It should be noted, that one of the
restrictions for transmitting power west from Palo Verde is stability-related. However, VRTP—or the
lack of VRTP-- will not have asgnificant impact on thet limitation.

We thus conclude that there is no measurable ,stability benefit that would help justify VRTP.

C. SDG&E’'SSUSCEPTIBLITY TO VOLTAGE COLLAPSE

There can be severd causes of voltage collapse. For our purposes, these can be reasonably limited to
conditions where the system is—or becomes--deficient in reactive power. In apower system, if there
is areactive power deficiency, the voltages will sag. If the sag becomes excessive, a complete system
collgpse can occur. If thereisasurplus of reactive capability, voltages can become too high.
Generators can supply or absorb reactive power, and are used to control the voltage by balancing the
reective supply. Like mogt utilities, SDG& E uses shunt capacitors to supply much of the needed
reective power so that the reactive capability of generatorsis held in reserve for events such asline or
generator outages that result in aneed for additiond reactive power. Hence, for any reasonable
contingency, the generators will have enough reactive power to successfully regulate the voltage.

Customer |oads take reactive power from the network. Some require nearly as much reactive power
as they do active power (MW). Again, shunt capacitors are commonly used to supply the reactive
demand of customer loads so that generator reactive capability isheld in reserve.  In their power flows,
SDG& E shows aload var/watt ratio of about .125 on the transmission side of their distribution
transformers, indicating a sgnificant amount of capacitors are ingadled in the digtribution system. In
addition, transmission lines and transformers have reactive losses, which can burden the system.
SDG&E hasingdled, and isingdling, additiond capacitors a a number of transmisson subgtations to
ensure that a reactive shortage does not occur for the more likely disturbances listed in Reliability
criteria

In addition, SDG& E has or will utilize under-voltage load shedding (UVLYS) in accordance with 1ISO
criteriato ensure that if areactive shortage does occur, it is not likely to cause excessively low voltage
and asystem collgpse. Typicdly UVLS goes well beyond the Reliahility criteria and can handle very
severe outages. The cost of UVLSisvery low and reliable so it is practical to protect againgt very
severe events even though such events are vary unlikely.
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Based on SDG& E' s studies and our power flow work, we find that the SDG& E system can be
protected againgt voltage collapse by in-basin generators, generators in Mexico, cgpacitors, and UVLS
for import levels well above those that are projected to occur in 2005, without need for VRTP.

D. TRANSMISSION RISK ABATEMENT OPTIONS

When conditions such as load or generation growth lead to violation of operating criteriaand analyss
shows that the probability of troublesome eventsiis high and the consequences severe, amagor
transmission project may be warranted. Alternatively, some group of lessor projects may be as
effective or aufficiently effective.

When the probability of troublesome events is not high or the consequences (such as under-voltage
load shedding in the case of avoltage collapse problem) are more than can be tolerated, aRAS or SPS
may be apractical solution. For ingtance, if aonein twenty year event that causes unacceptable
conseguences can be covered by dropping 100 or 200 MW of specific customer load, then the RAS
or SPSisan option that should be consdered. This gpproach is particularly viable where the condition
under which the event is troublesome exists only for limited hours of the year. Likewise, when the
condition has alow probability, an gpproach of thistype may be used as a hedge against sudden and
rapid generation development load growth that exceeds transmission capability defined in accordance
with traditiona deterministic Rdligbility criteria. In this case, the RAS or SPS may need to be gpplied
for only afew years while transmisson catches up with need. In another example, the condition may
exig for only afew years because locd load growth will offset the sudden generation growth in a short
period of time. In this case the need for anew line may be only temporary, making the new line avery
costly solution to a short-term problem.

Probabiligic andysis on large systems can be complex and difficult. However, in Stuations where only
afew key dements are involved (e.g., the SONGS units, the SWPL line, the path 43 and 44, and
V-R), thetask is sraightforward. Evauating RAS and SPS on a probabilistic bases for such situations
iseminently practical. Likewise, lessor dternatives or groups of lessor dternatives can be smilarly

eva uated.

E. THE SDG&E SYSTEM CIRCA 2005

In this section we discuss the how the San Diego systems operates now and how it will operate in the
near future a about the time that VRTP would come on line.

1 Unusual Sdg& e Generation-import Balance
Mogt utility systems serve a sgnificant percentage of their load from locd (ak.a native) generetion.

For example, for many years contract agreements to which Edison isa party necessitated that it
maintain between 40 and 50 percent of native generation at time of daily peek. This requirement was
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imposed because of the problems that 1osing imports might cause both to Edison and its neighbors. In
San Francisco for many years generation within the City was operated at dl hoursto serve a least 40
to 50 percent of tota |oads to protect critical loads downtown in case its tranamission link was
severed.

In contrast San Diego requires alower leve of loca generation and is permitted to count its 400 MW
of SONGS generation. Considering atypicd load of about 3000 MW, it is easy to see that with 400
MW of generation from SONGS and just allittle generation in the city, the total imports will satisfy most
of thetota load since up to 2850 MW of imports were permitted without taking account of the Bga
tie-line upgrades. This operating gpproach is permitted due to extensive use of automatic load shedding
(up to 80% as of 2001) in case of regiond disturbances that result in the idanding of SDG&E.. The
incentive to operate in this fashion sems from the congderation that SDG& E'slocd steam and
combustion turbine generation is reatively expensive to operate. It once was described as an energy
desert, so it looked to the outside for cheaper firm and economy energy supply..

SDG&E is proposing to thrust VRTP into this context and thereby permit the level of importsasa
fraction of load to increase dtill further. This planned leved of reliance on imported power, wereit to be
redlized, would be unprecedented in such alarge system to the best of our knowledge. Fortunately, as
discussed next we believe that other factors have overtaken SDG& E planning and such an event will
not obtain.

2. Impacts of Importson Reliability of Supply
a Developmental and Operational Risk

SDG&E ratepayers will not be directly impacted by insufficient export capability, SO our comments are
limited to import capability,

SDG& E ratepayers could be impacted if a combination of high load growth and low generation
development results in aneed for imports beyond the currently available 2500 MW.

The 2500 MW import limit is purportedly dictated by the worst-case contingency, a“G-1/N-1" event,
consgting of an overlapping outage of the Encina 5 generating unit and SWPL. Following this event
only the south of SONGS corridor is presently available to handle imports, and it is purported to be
limited to 2500 MW.*? Higher imports would require that load be reduced upon disconnection of

1E.g., CAISO Operating Procedures T-126 dated 4/19/99.

12 SDG&E’'s“ Comprehensive Progress Report of the South-of-SONGS Path Re-Rating” dated March
23, 2001 indicates the SONGS 2500 MW rating is the result of reactive margin limitations on the Edison system
during an overlapping outage of two of the corridor 230 kV lines. Since such outages should not be assumed to
occur prior to or during an overlapping Encina 5 and SWPL outage, a higher rating for the SONGS corridor based on
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Encina5 or SWPL, whichever occurs second. If import islessthan about 3000 MW load can be
reduced in the minutes following the second event, possibly through operator action. Higher imports
would require automatic load reduction triggered by the second event.

The probability of an overlapping outage of Encina 5 and SWPL during high load level (which dictates
the high import) islow. The Encinaunit likely experiences only one or two sudden outages esch yeer,
and istypicaly out for less than 24 hours from such events. The SWPL line likely experiences2 or 3
sudden outages, most lasting only an hour or two. The probability of an overlapping outageis likely on
the order of one event in 10 to 20 years. The probability of this hgppening during high load is on the
order of one event in 20 to 40 years.

If the Encina outage occurs firdt, there will be an attempt to increase output of other generators so asto
reduce the impact of a possble SWPL outage. Likewise, if the SWPL outage occurs fird, the output
of al area generators would be increased to lessen the import and resulting overload on south of
SONGS lines should a subsequent Encina’5 outage occur. 1n both cases there may be limited
generation, such as combustion turbines, available to reduce imports. To the extent other generation is
available, the load that would have to be dropped during an overlapping outage would be reduced.

Cusgtomers that have signed up for lower ratesin return for possible or occasiond interruption would be
interrupted first. Additiond customers would be dropped in order of priority. The duration of the
outage could be at least severd hours, depending on the area demand, and whether it is an extreme
case, where neither the generator or line can be placed back in service quickly.

b Response Time and Options
While the probability of having to drop customers as a result of the above severe contingenciesis very
low, it need never hgppen. The conditions that would require imports beyond the system capability are
unlikely to come about on such short notice that nothing can be done about it. It ishard to envison a

Stuation where the notice would be less than one or two years.

SDG&E has options that can be implemented in ayear or less. Examplesinclude:

. Seriesreactors in south of SONGS lines to balance loading in accordance with line
thermal capabiility (so one line does not overload while another has yet to reach its
thermd rating).

. Re-tensoning lines or adding conductor support at critical sag locations could add 100

MW or more to the SONGS corridor capability.

all corridor linesin service would be appropriate.
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. Re-vigt line thermd ratings and/or implement dynamic line ratings.

. Some Orange County load could be “block transferred” to the Edison system so asto
alow more room on the south of SONGS corridor for power flow to other SDG& E
customers.

. Demand sde dternatives might involve specid temporary arrangements with large
customers for rapid load reduction during emergencies.

. Adding shunt capacitors to solve any voltage problems that limit transfers.

A somewhat longer time-frame would alow the Highline-El Centro transmission project to be put into
sarvice. Thisoption, coupled with the CFE and CFE tie upgrades that are planned soon to occur,
could increase import cagpability by as much as 500 MW. Normdly thiswould be a severd year
project, but under an emergency program, and recognizing that it involves upgrading an exigting line on
an exiging ROW, we believe this project could be complete within two years.

3. SDG& E’S Planned and Updated L oad and Resour ce Balance

SDG& E represents thet in the near future they will not have sufficient combined generation and
transmission facilities to serve their customers for a certain condition, a G-1 outage overlapping with an
N-1 outage, during peak conditions. For those conditions the Applicant’s planning determines that it
would not be possible to serve al of the SDG&E areaload.  SDG& E uses asmple dgorithm to
demondtrate this perceived shortage. There are two supply components. Oneisthe available area
generation, which was provided as an answer (# 1.23) to our data request. The second is the amount
of transmission import capability, caled the non-smultaneous import limit (NSIL).

The dgorithm adds the available generation capability, and the NSIL rating, and subtracts the largest
generator (Encina5), assuming that it could be out of service. The second supply component is the
NSIL, stated to be 2500 MW. If the forecasted |oad exceeds that combined number, theniitis
concluded that the combined generation and transmission system is deficient. Using the results from
SDG& E’ s testimony*3, and subtracting 329 MW for Encina Unit 5, results in available generation of
1974 MW by SDG& E reckoning which includes excluding two new peakersin the San Diego Basin
because they don't currently have long term contracts. Adding the NSIL of 2500 MW gives atota
capability for serving areaload of 4474 MW.

SDG&E released arevised load forecast in October 2001, which contains several forecasts, based on
estimated probability of occurrences. It has been generdly accepted that the analysis to be used for the
purpose of evaduating Valey - Rainbow will use a 1-in-10-year forecast. That means that the

A ttachment 2 to Section |1 of SDG& E October 5 testimony
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forecasted load used would-on average-be exceeded about once every ten years; nine out of ten years
the load would be somewhat lower than the forecast. As an example, a 50/50 forecast means that
there is about an equa probability that the actua load will exceed the forecast, versus the equa
probability that the load would be less than forecast. According to that forecast, load (one-in-ten)
would be 4355 MW in 2004. Thisislower by 119 MW than the critical level of 4474 MW, s0 no
reinforcement is required in 2004 using San Diego’s estimates. Their forecast for 2005 is 4520 MW,
46 MW grester than the presumed capability. Therefore, based on the dgorithm and above
information, system import reinforcements are required before summer 2005.

Here, it isuseful to consider another point. It isindicated that it might not be possibleto serve dl area
load for the above conditions.  Thisraises a point about the utilization of interruptible loads. It is
commonly thought that interruptible loads are to be interrupted only if there is a shortage of supply,
usudly conddered to be generation. The described conditions, though, seem eminently be precisely
that-a shortage of supply. There is no indication about how much interruptible load is presently within
the SDG& E system. It might be enough for a one-year deferrd. If not, there should be some
indication of how much more interruptible load could be made available, particularly if atariff were
tallored for this particular Stuation. A one-year deferra would probably save enough to judtify atariff
that would entice enough customers to accept interruptible service,

However, the data supplied by SDG& E does not include al new peakers on line, generation under
congtruction, or generdtion that is very advanced in the permitting process. There are four different
types of generation that are deserving of discusson. Fird, clearly units that are finished should be
counted even if their contracts after 2004 are not currently nailed down. Second, we have concluded
that most generation under congtruction will in fact be finished. Third, we have reasonably concluded
that certain generation with advanced permitting-meaning that a Sgnificant financid invesment has
aready been made-will aso be built before 2005. Fourth, there are severa generators which have
target operating dates of 2005 or before, which seem more problematic to assume would be operating
in 2005. For our analysis, thislast group was not assumed to be available for 2005.

Peakers excluded congist of about 183 MW. Magjor generatorsthat are likely to be available by
summer 2005 include (1) 550 MW at Otay Mesa; (2) 250 MW at AEP Resources, near Otay Mesa;
(3) 160 MW at Intergen B phase 1, near Imperia Valey; (4) 550 MW at Sempra# 1, near Imperia
Vadley; and (5) 750 MW at LRPP, near La Rogta Subgtation, in CFE (which is near Imperid Valley).
A magjor generator, 550 MW, Rosarita 7, has been operating since May 2001.

The significance of these generatorsis that Otay Mesa and AEP Resources-totaling 800 MW are both
within the SDG& E service area. This would make the avallable in-area generation up to 2957 MW in
2005. When the NSIL is added, the total capability for supplying the areaas high as 5457 MW, some
966 MW above the CEC forecasted load for 2005 of 4491 MW.

The further addition of generation near Imperid Vdley, LaRosta, and Rosarita aso has a Sgnificant
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impact. Agreements have been made to reinforce the SDG& E/CFE transmission interfaces, and to
reconductor acritica line near Tijuana. In conjunction with the added generation, this certainly should
have the effect of making subgtantial deliveries from CFE to SDG&E firm, viathe Tijuanato Migud tie.
Thisisdiscussed in more detail in Section IV. Based on power flow anadyss discussed in Section 1V, it
seemsthat a least another 500 MW would be firmed from CFE, including generation connected to the
SDG&E system at Imperid Valey. The net increase in capability would be the sum of 666 MW (new
generation within SDG& E) plus a least 500 MW from firming CFE ddivery capability, for atotd of a
least 1166 MW. Thiswould push the timing of required reinforcements very far into the future. Even
under very pessmistic assumptions that no new generation would be forthcoming, the surplus would be
over 716 MW in 2005 and about 582 MW in 2006.

Based on (1) the additiona generation within the immediate SDG& E service areg, (2) other generation
to the south and east, and (3) planned transmission reinforcements, there is no compelling reason to
reinforce the import capability beyond that discussed, the CFE interfaces, and CFE reconductoring.

4. Some Additional Considerations about the Value of the Sl

SDG&E hasfive 230 kV transmission circuits from SONGS switchyard to SDG& E 230 kV
substations. Three of the circuits go to San Luis Rey Subgtation, and two go to Talega Substation. The
three circuits to San Luis Rey each have a capability of about 796 MW normd and 912 MW
emergency; the two circuits to Taega each have a capacity of about 456 MW normd, and 578
emergency. Thereisaso a500kV line, caled the SouthWest Power Link (SWPL), which connects
Pdo Verde Nuclear Plant and SDG& E's Miguel Substation, with a capacity of about 1212 MW. (The
ratings are, in fact, based on ampacity at nomina voltages. Also, the ratings are not based drictly on
MW, but on MVA. Since the prevdent voltage is generdly consdered close to the nomina voltages
(230 and 500 kV), and the power factor is close to unity, only amodest amount of error is introduced
by assuming that the ratings can be converted to MW, aform more useful for comparisons.)

Of interest, it is stated that loss of SWPL isamaor factor in the need for Valey - Rainbow. However,
there is no information provided on how often SWPL is not available, or the causes of the unavailability.
Outage rates for transmisson lines are generdly low; however, thislineis 2785 milesin length, so the

length aone would create a significant amount of exposure to outages.  To make the documentation
more complete, information should have been provided indicating the frequency of outages, particularly
during summer peak type conditions, and the causes. It islikely that there are avariety of causes,
however, lacking such information, it could be seen as plausible (1) that there are very infrequent
outages, and (2) they could dl have the same cause. That could mean some kind of outage avoidance
should be considered in lieu of building avery expensve transmisson project.

For the above-described conditions, emergency ratings should reasonably be used. The total
emergency rating of the five 230 kV circuits south of SONGS is about 3544 MW. However, those
rating cannot redigticaly be achieved, since that would require a perfect split between the circuits going
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to San Luis Rey and those going to Talega. Also, it is represented that there can be loading problems
on lower voltage lines. Mot important, though, isthe fact that it is represented that the south of
SONGS rating is limited to 2500 MW due to loading problems north of SONGS. At thistime thereis
not enough available information to provide conclusive comments on the 2500 MW limitation north of
SONGS. It should be noted, though, that thisis not a minor matter. If the limit north of SONGS were
somewhat higher, it is very likely that there would be cost-effective ways of increasing the NSIL south
of SONGS. For now, though, that consideration is beyond the scope of this andysis.

It should be noted, though, that based on information in the "Comprehensive Progress Report of the
‘South-of SONGS-Path Re-rating™ (page 9) that limitation (2500 MW) could be based on an N-2
condition. Were thistrue then the import limit in SDG& E would be based upon an N-4 event and
incredibly over protected.
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V. POWERFLOW MODELING RELATED TO THE NEED FOR
VRTP

A. PROJECT VERSUS NO-PROJECT ALTERNATIVE
1 Introduction to the Power flow M odeling Assessment

SDG&E and the ISO initidly argued that without the Valey Rainbow Transmisson Project (VRTP),
the WSCC and 1S0 rdiahility criteriafor the transmission sysem would be violated in 2004, and with
VRTP the rdigbility criteriawould be met. SDG& E and the 1SO determined that the violation of the
reliability criteria created areliability need for VRTP and led to the CAISO's endorsement of this
project, now said to be required by summer Of 2005.

Following is the key reliability scenario that first triggered the asserted need for the VRTP. Therewas
concern that an outage of the Southwest Power Link (SWPL) that overlaps the outage of the biggest
generator within the SDG& E service area, during the system peak load, would overload the set of
transmission lines south of SONGS. Thiswould force operators or automatic devicesto drop load to
avoid damaging those lines. Thiswould be aviolation of the criteriain that loss of load is not
considered acceptable for this outage.

To evaduate the claim of ardiability need, we took a close look at the potentia for violation of the
WSCC rdiahility criteria under more recent and more redistic assumptions of SDG& E loads and new
generation coming on line in the San Diego Basin and Mexico.

SDG& E's sudies show that this event does not involve angular sability, which would require dynamic
gamulations. Therefore we were able to apply power flow modeling to study the effect of recent load
forecasts and forecadts of generation and transmission import cagpability. We modeled the SDG& E
system forecasts for summer peak 2005, when SDG& E currently assertsis the necessary first year of
operation of VRTP. We looked at the 2005 conditions first without VRTP and then with VRTP. In
both cases we studied the one-in-ten year system peak load (aload level that is projected to have a
10% probability of being reached or exceeded in any year).

2. Key Modeling Assumptions

Power flows were run for the 2005 Heavy Summer condition.** They were based on afairly recent
case made available on the | SO web site, and adjusted to use SDG& E's October 2001 forecast, which

“powerflows were run with GE ps Version 12.0.
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showed a one-year-in-ten load level of 4520 MW for summer of 2005.%°

The power flow cases were run with generation added in the SDG& E/CFE tier of the transmisson
system, asfollows.

1. Seven nomina 49 MW pegking units added in the SDG& E service area.
2. Otay Mesa, 550 MW combined cycle power plant (CCPP).

3. AEP Resources, 250 MW CCPP, near Otay Mesa.

4, Intergen B Phase 1, 160 MW C/T, near Imperid Valley.

5. Intergen B Phase 2, 440 MW CCPP, near Imperial Valey.

6. Sempra, 550 MW CCPP, near Imperid Valley.

7. Rosarita 7, 550 MW CCPP, south of Tijuana.

8. LRPP, 750 MW CCPP, near La Rosita Substation.

These particular projects were modeled because we believe there exists a strong probability that they
will, in fact, be developed within the time frame of concern. They are ether dready built, in the process
of being built, or there is sufficient investment in the project. Likewise, the gas supply line, the North
Baja Pipeline (NBP), seems likdly to complement their timely completion. 6

Prior to adding these generation projects, al the area steam turbines were shown as being on-line as
well as some of the exigting small combustion turbines. When we added the new and very economical
projects listed above, we turned off dl of the older combustion turbines and reduced generation at
South Bay and Encina, as a reasonabl e approximation to economic dispatch consistent with production
gmulations done for this system, as reported in Section V.

New transmission projects reinforcing the CFE -SDG& E interconnect, (i.e., Path 45) were dso
included. Though the full extent of the just completed, in-process, and prospective reinforcements to the
SDG& E and CFE transmission are not precisely known, certain of those reinforcements have been
described in reasonable detall and were modeled as follow:

The case was run from RMR 2002-04 TECH STUDY - from WSCC 2003 HS2-SA.

16The 500 MMcf/d NBP will run from The TNP pipeline south of San Diego to Ehrenberg in Arizona. The
Baja portion comprising about 75% of the pipeline is complete and the FERC just authorized the building of the
American portion subject to final environmental approvals.
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- The lines between Imperid Valey and La Rogta were reinforced to become two circuits,
bundled ACSS conductor,

- The second Migud - Mission 230 kV circuit was included,

- A second 500/230 kV transformer was shown at Imperia Valey,

- The Metropoli - Tijuana 230 kV circuit, reconductored to an ACSS conductor, was included,
and

- The transmisson between Tijuana and Miguel was assumed to be reinforced with bundled
ACSS conductor

These CFE interface and CFE line reinforcements are discussed in the latest I nterconnection agreement
between SDG& E and CFEY and in the agreement between SDG& E and the Border Generation
Group's Joint Milestone Schedule, filed in 1.00-11-011, titled Construction of New Generation
Projects, executed December 3, 2001. At thistime we do not know what additiona transmission
reinforcements will beingaled. For thisanalyss we have assumed that no other reinforcements would
be added.

3. Power flow Results

Our power flow andysis shows that in the no project base case (with dl linesin service), there would
be the following loadings. 1066 MW on the south of SONGS entry; 1054 MW on SWPL; and 504
MW entering from CFE a Tijuana. The power flowing from SWPL into Migud is about the same as
for a case without the generation and transmisson changes. The SONGS entry flow is reduced
consderably dueto interna generation and increased flow from CFE via Tijuana Substation.

We expect the SWPL outage to remain the single most critical outage. An overlapping outage of
SWPL with and Encina 5, the largest single generator in the SDG& E service area, will ill probably be
the critical transmisson scenario. Thisis congstent with the SO criterion that requires surviva of the
most challenging overlgpping transmission (T-1) and generator (G-1) outages without loss of load. Itis
expected that Encina5 will remain the single largest generator in the SDG& E service area even after
congtruction of the new projects listed above.

In addition, San Diego has assumed that outage of the largest generator cannot be compensated by an
increase in output of other in-basin generators, and thus assumes imports must increase upon the
generator outage. Thiswas due to the fact that dl of the in-area generators would be running at

Y nterconnection Capacity Expansion Agreement Between Comision Federal De Electricidad and San Diego
Gas & Electric Company dated August 15, 2001

18| 00-11-001, San Diego Gas & Electric Company and the Border Generation Group’s Joint Milestone
Schedule Coordinating Construction of the Miguel Mission and Imperial Valley Upgrades with
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maximum levels, hence cannot beincreased. This meansthat if the system sustainsthe critical G-1/T-1
event, it is hit with both an increase in imports and a transmission outage that constrains import
cagpability. Based on presently available information we question this assumption, given the forecast
amount of generation being added in the basin and in Mexico. To the extent this new nearby generaion
could cover an outage of Encina5, the import increase would be reduced, and would not so heavily
compound the effects of the SWPL outage. However, for now we have assumed that an outage of
Encina 5 would require an increase in imports.

Power flows were run for an outage of the section of SWPL between Imperid Valey and Migue, with
Encina 5 aso being down, and with the transmission reinforcements and generation additions previoudy
noted. There were severd modest overloadsin the CFE 230 kV system, from east to west. Tofind a
mitigation for these overloads, another case was run that curtailed 300 MW of generation in the
Imperid Vdley area. That generation reduction mitigated dl overloads. Further, it gppears likely that
sgnificantly lessthan 300 MW of generation would need to be curtailed to remove these overloads.
Thus, through the use of operator action or a very commonly implemented Specid Protection Scheme
(SPS) that automaticaly drops or reduces generation upon certain conditions and events, the system
easly weathers the G-1/N-1 test without VRTP.

Based on our assumptions used in the andyds, the VRTP is not necessary to support imports in 2005,
and probably for asignificant period of time beyond 2005.

To explore the export benefit of the VRTP in 2005, we ran power flow cases at aload level
corresponding to 70 percent of the peak load in the SDG& E service area. Thisload leve increases
potentia exports, and isacredible casefor investigation of whether VRTP is needed to support
exports. Generation was unchanged from the peak casein order to maximize exports. Thisincludes
high running-cost peaking combustion turbines within SDG& E territory that would surely not be
operating under partid peak export conditions. Likewise, older generators a Encina and South Bay
are unlikely to be running at the levels represented in these power flows. Nevertheless, they were left a
relatively high levelsin order to overdate the export demands. In this case, the 230 kV north of
SONGS (Peth 43) carried atotal of 2005 MW, well under its Peath limit of 2440 MW.

Based on this power flow andyss of potentia export needs, there seemsto be no Rdiability or export
bassfor reinforcing the system with VRTP in 2005.

4, The Impact of VRTP on System Operation and L osses

In addition to examining the Rdliability benefit of VRTP, we aso andyzed the project's effects on
system linelosses. Under the right circumstances, atransmission project can yield benefits to
generators and consumers by reducing transmission line losses or other system operation costs. These
benefits occur during normal operation rather than during the few hours each year when mgjor outages
dress the system. Hence normd, routine operation is studied. Our study was able to quantify such
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benefits associated with the VRTP, to see if they congtituted a significant reason to support construction
of the project.

A power flow case with the VRTP included was run for the 2005 Heavy Summer conditions. Inthis
case the VRTP includes a500 kV line from Edison's Vdley Subgtation to a new Rainbow Subdtation;
one 500/230 kV transformer a Rainbow; and two 230 kV circuits between Taega and Escondido
Subgtations looped into the new Rainbow Substation. This forms two Rainbow - Talega circuits, and
two Rainbow - Escondido circuits, for atota of four separate 230 kV circuits to deliver power to or
from the VRTP. Additiond station equipment at Rainbow included a phase angle regulator (PAR) to
control the direction and amount of power flowing between Valey and Rainbow Subgtations.

For this case, the PAR was sat a a "neutrd” point, meaning that power was not being forced to flow in
ether direction (power was dlowed to flow asit naturaly would if the PAR were not present). The
flow from Valey to Rainbow was sx MW, virtudly zero relative to the nomina 1000 MW capability
of the overdl Project. Further, with the minima change in flows, other transmission loadings were not
changed appreciably. Power entering from SONGS was reduced from 1066 MW to 1065 MW. The
WSCC-wide reduction in losses was less than one MW, well within the accuracy of the data being
used. Hence, for this condition the Valey Rainbow Project has no measurable impact and hence no
benefit.

A smilar casg, including VRTP, was run with SDG& E |oads reduced to 70 percent of their pesk leve,
to test the system export capability. Under this condition the flow from Rainbow to Valey is231 MW,
with the PAR again set at the neutral position. Flow on the 230 kV north of SONGS was 1830 MW,
adecrease of 175 MWW. Losses throughout WSCC were reduced by 3.3 MW. Again, the impact
of the VRTP is not Sgnificant.

5. Elimination of the Smultaneous Import Limit

In the course of our study, we reviewed the SDG& E Simultaneous Import Limit (SIL). ThisSIL limits
the power that can be imported by SDG& E and has done so since SWPL was constructed. Our
review looked at this SIL in light of recent changes to the SDG& E and CFE transmisson systems, and
new generation being congtructed in the San Diego Basin and Mexico. Independent of the congtruction
of the VRTP, the transmission reinforcements discussed supra, aong with the large amount of
generation currently being ingtdled dong the border, have sgnificantly changed the import dynamic for
the SDG& E system. Previoudy, there were only two entry points to the San Diego system, south of
SONGS and SWPL. Though there was a400 MW intertie capability across the border to Mexico
(Path 45), consideration of the possible loss of SWPL, and the resulting immediate tripping of the
Tijuanato Migud 230 kV lines, bascdly diminated any sgnificant firm import cgpability into Miguel
Subgtation from either Arizona or Mexico. That |eft only the SONGS entry point to be considered
reliable for import planning. With the Path 45 reinforcements described supra, another rdiable entry

Serra Energy and Risk Assessment, Inc. Page 41



E ASSESSMENT OF THE VALLEY-RAINBOW TRANSMISS ON PROJECT

point has been added-the 230 kV interconnections with the CFE system. This has avery sgnificant
and beneficid effect on total import capability. Generation in the Imperid Vadley, Mexicdi, and the
Tijuana areas now has another path that will dlow that power to get to Miguel. An outage of the
SWPL segment between Imperid Valey and Migud Subgtations no longer fully disables the capacity of
SWPL. We have amply demondtrated this fact via our power flow andyses. The conclusion of this
assessment isthat use of the smultaneous import limit will need to be reconsidered and, &t leedt,
broadened in scope if not dismissed completely.

B. ALTERNATIVESTO VRTP

Based on our exploratory analyss. It isour pogtion that neither VRTP nor any of the aternatives we
are about to describe need to be congtructed to satisfy Reliability requirementsin 2005. We bdlieve
that the above-described transmission reinforcements, and the above-described generation, will arrive
in atimely manner and delay any need for amgor project such as VRTP. However, if the Commission
deems there to be a need in 2005 or beyond 2005, we provide the following analyses to demondtrate
that options far less cogtly than VRTP are available.

There are anumber of possible transmisson options that could replace VRTP or at least substantialy
defer it or any amilar project. For smplicity, only afew are discussed here. A much longer ligt is
provided in Appendix A.

1. North of SONGS Upgrade

There are now five 230 kV circuits south of SONGS that can deliver SDG& E's SONGS output and
imports viathe SCE sysem. Thereisan "underlying’ 138 kV circuit in the SONGS-San Luis Rey
corridor that could be converted to 230 kV. If that conversion were done, it would provide a
ggnificant increase in capability south of SONGS a a relatively modest cost, probably much less than
the annua VRTP carrying chargesthat it would defer or avoid. Severd of these upgrades were
approved by both SDG& E and the SO as products of the 2000 SDG& E five year transmission
planning cycle, but have been taken off the table by SDG&E in their most recent transmission plan.

Recently announced limitations north of SONGS are indicated to be more redtrictive than those south
of SONGS, and thus supercede those to the south. Hence, based on restrictions north of SONGS,
reinforcing south of SONGS would not increase transfer cgpability due to those limitations north of
SONGS. However, if it were found to be reasonably economic to increase capability north of
SONGS, then reinforcements south of SONGS might aso be an economic dternative to building the
Valey Rainbow Project.

Therefore, it seemsthat the cost of reinforcing this corridor should be considered if it would add a
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sgnificant amount of capability a areasonable cost. Also, it is our understanding that the limits north of
SONGS are based on contingencies in addition to the key SDG& E G-1/N-1 (Encina 5 and SWPL)
outages that limit SDG&E imports. If so, then there seemsto be an error in SDG& E's andyss. What
they have doneis akin to double counting, since the limits both north and south of SONGS are
determined by different contingencies that should not be assumed to occur a the sametime. Hence, it
gppears that the limitations north of SONGS have been misgpplied. They appear to be inconsstent
with 1SO Reliability planning criteria and are unduly limiting the use of the SONGS corridor (Peths 43
and 44). A proper andysis of the capability of the north and south of SONGS corridor capability is
needed to ensure full advantage is take of thisimport path.

2. Highlineto El Centro/Imperial Valley Line

While we usudly speak of a G-1/N-1 event conssting of outage of Encina5 and the SWPL, there are
in fact two different SWPL outages. An outage of SWPL east of the Imperid Valey substation means
no power can get from Palo Verde to Imperia Vdley, and of course this power is thus dso not
availableto Migud. A SWPL outage west of Imperid Vdley, between Imperia Vdley and Migue, on
the other hand, does not fully sever the tie from Palo Verde to Migud because there isatransmission
path from Imperid Vdley to Migud through Mexico. Unfortunately this path overloads sgnificantly
when the power flowing west from Imperid Vdley trandersto it following an Imperid Valey to Migue
outage. In recent yearsthis path has been opened upon an outage of the Imperid Vdley to Migud line
to solve thisproblem.  The result has been afull bresk in the power flow from Pao Verde to Miguel
upon outage of the Imperid Vdley to Migue segment of SWPL. Hence, with the existing system,
outage of either ssgment of SWPL leaves SDG& E without a direct route from Palo Verde.

This problem is being addressed in part by upgrades to the path from Imperia Valey to Migud through
Mexico. Routine outages of the Imperid Valey to Migud line will no longer require the path through
Mexico to be opened. Anaysis shows that more than 500 MW can be routed from Imperia Valey to
Migud viathis pah.

This leaves the problem of SWPL outages between Pdo Verde and Imperid Vdley. We havea
prospective solution to this problem. It is about twenty miles from Highline Subgtation, in the Imperid
Irrigation Digtrict (11D) system to El Centro Subgtation (also within [1D), or to SDG& E's Imperid
Valey Subgtation. There are severa subtransmission lines that dready go through this corridor and an
upgrade to 230 kV ispossible. Building a230 kV tie from Highline to El Centro (or Imperid Valey)
could have sgnificant Reliability benefits. For a SWPL outage east of Imperid Vadley, it would alow
the dgnificant amount of power in the Highline areato go to Imperid Valey, and thence to Migud,
rather than go north to Devers, and west to eventualy go to SDG& E through SONGS as it must now.

The combination of the CFE upgrades and a Highline to El Centro tie address outage of both segments
of SWPL-to the east or west. Our power flow andysis indicates this combination will provide
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approximately 500 MW of additiond transmission cgpability to Migud during outage of either SWPL
segment. The cost of the Highline to El Centro upgrade would be a smdl fraction of the cost of VRTP,
yet it would provide about 70% of the benefit (500 MW versus 700 MW). That makes this dternative
deserving of atention.

3. Other Alternatives

There are numerous other dternaives. Some of them have to do with optimizing the capability of the
exiding sysem. Mog of these dternatives would provide relatively smal amounts of cgpability.
However, in the aggregate, these dternatives could provide significant relief. Since these have not been
andyzed in detail with power flows, their discusson is limited to the quditative discussonsin Appendix
A of thisreport.

C. UPC JUSTIFICATION CONFIRMATION
Prdim text of section....
1 Purpose and Function

SDG&E proposesto ingtdl a unified power flow controller (UPFC) on the Valey-Rainbow line a the
Rainbow subgtation. A UPFC is a solid state device that provides two functions. One functionisto
control the level of power flowing on atransmission line much like a phase angle regulator (PAR). The
other isto provide voltage control the same way a static var compensator or statcom does. The UPFC
thus can replace both a statcom and a PAR where both are needed.

The UPFC has a modest advantage over aPAR. The UPFC can adjust power flow quickly while the
PAR does so relatively dowly. In an emergency the UPFC can change how power flowsin the
network in afew seconds whereas a PAR can take severd minutes.

The UPFC also has adisadvantage. It costs about 33 percent more than a statcom and PAR.
Additiondly, only two small proof-of-concept UPFCs arein service. The SDG& E unit would be the
fird & itsvoltage and Sze. Findly, combining two critical eements of the tranamisson system in one
"box" makes Relidbility of this relatively unproven device a question.

2. Isit Necessary and Justified?

SDG& E has concluded that a UPFC iswarranted on the V-R line a Rainbow. While a UPFC will do
the job SDG& E indicates needs to done, we have not seen any andyss indicating that the faster

Serra Energy and Risk Assessment, Inc. Page 44



E ASSESSMENT OF THE VALLEY-RAINBOW TRANSMISS ON PROJECT

response of the UPFC, iswarranted. Indeed, the speed is afeature that addresses angular stability, a
problem that does not exist in San Diego according to SDG& E's studies and reports. Hence we
conclude that the UPFC need only address voltage and overload problems. The voltage problems
could as well be addressed with a statcom. The overload problems to be addressed are on the
SONGS corridor. According to SDG& E studies, the UPFC would normally be set to place about 400
MW flow onthe VRTP. Thiswill allow overloads to occur on the SONGS corridor upon a G-1/N-1
overlapping outage of Encina 5 and SWPL. Only after this event occurs, will the UPFC be adjusted to
move power from the SONGS corridor to the VRTP to bring the SONGS line overloads down to
continuous ratings. Because these lines have overload capability that alows 10 minutes or more of
operation a the overload level, the high speed feature of the UPFC is thus not necessary to address
overloads. A less costly PAR could do afully adequate job.

The reader, from the above paragraph, may wonder why SDG& E would not smply set the UPFC or
PAR to increase the normal flow on the VRTP so that overloads would not occur on SONGS
following an overlapping Encina 5 and SWPL outage. SDG& E's reports do not indicate why thisis not
done. We suspect that losses would be increased if VRTP were to be more heavily loaded under
normal conditions. Indeed, our brief studies indicate that |osses are increased when power is shifted
from the SONGS corridor to VRTP under norma conditions.

Additiondly, it is a times feasible to insart afixed phase shift transformer in atransmisson line and
accomplish the needed power shift. A fixed phase shift transformer is much less costly than a PAR
which has two tap changing mechanisms, one to effect a change in phase, and a second one to correct
the voltage ratio change caused by the phase shift. A fixed phase shift transformer needs no tap
changing mechanisms and thus is far less codtly than aPAR. SD& GE has not examined this option or
indicated that the adjustability of a PAR is necessary.

A smple series reactor inserted in an overloaded transmission line will shift power to other pardld
transmission lines and is often avery low cost dternative to a PAR. 1t may be quite practica to place
switchable series reactorsin the 230 kV lines south of SONGS to effect the necessary power shift to
the V-R line when overloads occur. Series reactors offer high Reliability, low cost, and are compact
and thus should dways be explored before the higher cost PAR option is consdered. SDG& E has not
indicated that this option has been examined. The andytical work to explore this option is minima and
we suggest it be done.

We would like to suggest that the UPFC, or a statcom and PAR for that matter, may not be essentid in
some early years of the V-R project when it does not need to provide the full 700 MW of additiona
import. However, as our power flows have shown, the VRTP is virtualy usdess without a UPFC or
PAR. Hence such devices would be needed from the outset. The fact that the devices are necessary
to make the line function does, however, raise questions as to whether thisistheright linein theright
place. Itisrarethat anew line require help from these devices. Usualy they are gpplied to control
loap flow or to limit flow on older lower voltage lines that can be overloaded by outage of new higher
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voltage lines (e.g., on the SONGS 230 kV lines, though a series reactor would likely be an adequate
and much less costly option).

We dso saw no analysis of the benefit or role of the UPFC or statcom and PAR in later years when
further 500 kV transmission line additions will be made south of Rainbow. SDG& E has sated that
there are no plansto build more 500 kV transmission linesin the area and any future expansion beyond
V-R iswhally unknown. However, acosly investment in this kind of equipment should be based on
both near and longer-term needs so that it does not become a white el ephant and is properly sized and
designed for it's probable longer-term role. If the V-R project is appropriate, then clearly a 500 kV
line from Miguel to Missonisalogica future expanson and the UPFC, statcom, or PAR should be
designed with & least abrief ook at this probable future expansion.

In conclusion, while we have argued that the VRTP project is unnecessary in 2005 and possibly well
beyond 2005 or should be deferred or replaced by other less costly projects, we aso wish to say we
have sgnificant questions about the technical merits of the VRTP. A 500 kV line should increase
import capability far more than 700 MW. It should at least match the SWPL line (1212 MW) or
approach the south of SONGS corridor's rating of 2500 MW.

Serra Energy and Risk Assessment, Inc. Page 46



E ASSESSMENT OF THE VALLEY-RAINBOW TRANSMISS ON PROJECT

V. PROJECT ECONOMICS

This section examines whether the economic benefits ratepayers would receive if this line were built
more than offset the costs of the project. This rigorous economic andlyssis necessary because the
gpplicant cannot demondtrate that the project is needed to maintain system reliability, the ISO staff no
longer finds that the project is needed in the near future to meet rdidbility criteria, and our own andyss
et forth in Sections 3 and 4 above concludes that there is no reliability need and few reiability benefits
asociated with this project. Surprisingly, the gpplicant included no rigorous analysis of the economics
of this project in itsfilings with the ISO, nor even in its testimony accompanying its gpplication in
March, 2001. It was not until October 2001, after being ordered by ALJ Cooke to provide more
andysis of the need for this project, that the gpplicant submitted a substantia economic andysis
prepared by its consultants, Henwood Energy Associates, Inc (Henwood). 1°

We begin with a discussion of the basic economics that determines whether or not a project is cost
effective and then proceed to discuss our andytica effort and andyss. The results and assumptions
behind those results are then compared to those of SDG& E;s consultant and points of disagreement
identified.

A. GENERIC ECONOMIC CONSIDERATIONS
1 Ratepayer Costs and Cashflow

As shown in Appendix B the estimated tota cost of the project is aout $350 million including
materids, labor, land and interest during construction. Annua maintenance charges are very modest
and can beignored for this economic assessment. The net present value of the societa reduction in
operating cost for the overal syssem must equa or exceed $350 million in order for the Valey Rainbow
Transmission Project (VRTP) to be viewed as having a benefit cost ratio of greater than one..

Using the typical fixed charge rate of gpproximately 18 per cent per annum results is an annud charge
to ratepayers for the line of about $60 million dollars. For the line to be ratepayer cashflow postive the
savings in rates to the ratepayers must exceed $60 million in savings every year. From apurely
economic perspective, VRTP should be built only if it has both a benefit-cost ratio of greater than one
and it isimmediately ratepayer cashflow positive or breskeven and no other project has a higher return
on investment. If it were not immediately cashflow neutrd or pogitive then the project should be
postponed until it becomes cashflow positive unlessit could be shown that the maximum net present
vaue of future benefitsis maximized by earlier construction due to some unusua cost escalation process
that would obtain.

2. | SO Revenue Recovery Tariff

®Chapter IV, Prepared Testimony of SDG& E regarding VRTP dated October 5, 2001.
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Asthe 1SO explainsin a data response to ORA:

“The transmission Access Charge methodol ogy that was implemented on
January 1, 2001 consists of a High Voltage Access Charge (220 kV and above)
and a Low Voltage Access Charge. The High Voltage Access Charge consists of
a TAC Area component and a SO Grid-wide component. For 2001 this splitis
90% TAC Area and 10% I SO Grid-wide for existing facilities. However all new
High Voltage Transmission Facilities are included 100% in the ISO Grid-wide
component. The VRTP would be a new High Voltage Transmission Facility and
would thus be incorporated into the | SO Grid-wide component of the CAISO’'S
High Voltage Access Charge. When the cost isincluded in the Grid-Wide
component, then all users (SDG& E& E ratepayers, PG& E ratepayers, generators
who export, etc.) of the ISO Controlled Grid pay for the transmission project.

“The rulesfor the dlocation of codts of atransmission addition or upgrade are set forth
in section 3.2.7.0f the ISO Tariff. The rulesfor trestment of costs for new High
Voltage Transmisson Facilities are set forth in section 3.2.7.4 of the 1SO Tariff and
Appendix F, Schedule 3 of the ISO Tariff. These rules are currently pending before
FERC in Docket No. ER00-2019-000 and may change.”?°

Thus, the cost saving measured throughout the SO region is the appropriate level a which to measure
the benefits or dis-benefits. of the project.

3. Appropriate BenefitFigure of Merit

The 1SO’s contractor that was hireto develop a methodology for evaluating the benefits of a
transmission project, London Economics, Inc. has already decided upon the appropriate economic
perspective from which to estimate benefits and that is total net societd benefits* For this project the
benefits then should be the change in cost of total generation asit is measured over, a leadt, the ISO
region.

B. ORA'’s Economic Benefit Assessment
ORA'’s consultant Sierra Energy and Risk Assessment, Inc. used its proprietary production cost

modeling system of SERASY M/SERAM 11 in the independent assessment of the benefits of this
project. Initsgpplication to the evaluation of the SDG& E& E region, the moddling sysem started from

2)bid.

21| ondon Economics, “Foundation Paper - Initial suggested transmission evaluation methodology dated
November 18, 2001.
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themodel structure and data base employed in the Otay Mesa Generating Project (OMGP) report
filed in 99-AFC-05.2 To this structure in the SERASYM model was added a North Bgja Control
Areaand transmisson from that Areaiinto the SDG& E& E Area. To smplify the modd and accelerate
run time, northern Cadiforniawas collgpsed into asingle region interfacing on Peth 15 with the more
southern portion of the state. Median hydro and wesather conditionsin the region were assumed. The
SERASY M probabilistic mode of solution was employed..

1 Conservative Scenarios and Sensitivity Cases

Higher economic benefits will be observed for VRTP as generation in Southern San Diego

County and north Bgja and associated transmisson isincreased. Thisis the opposite perspective from
evauating VRTP as ardiability ement permitting secure service of SDG& E& E peak load. To be
conservative we decided to sdect two scenarios. High Generation (HG) and Very High Generation
(VHG) particularly as applied to the SDG& E& E and north Bgja control areas as defined infra. For
the VHG case the second Mission to Migud transmission line was assumed present. For both cases
we studies the impact of the proposed Path 15 improvements. In al casesthe North Bgja Gas Pipeline
was assumed ingtalled at 500 MM cf/d with rates equa to gasrates for SDG& E& E and electric
generators which were, in turn, lowered to equate them to SoCd Gas rates consistent with the latest
BCAP proceeding.

To spedificdly investigate Applicant’ s scenario which postulated that the building of the line would
attract further generation, we included a sengtivity case consisting of the addition of one additiond
highly efficient, CC power plant in an area below the Misson-Migud bottleneck. We then ran the
scenarios both with and without VRTP to see if there was any increase in operations of the plant
consistent with an increased economic incentive to build there in the presence of VRTP. Indl
scenarios al other things were kept constant in order to accurately vaue the VRTP in the context of the
assumed scenario.

2. Use of CAISO Societal Costs

Asdiscussed in Section V.A.1 the CAISO’ S Economic Consultant has adopted socid (aka societa)
costs as the true measure of benefits from atranamission project. We have adopted this perspective
and will report differencesin the cost of generation as distinguished from the hourly market clearing
price. Sincewe include LADWP in the modeing the net benefits will reflects impacts on the resdents
of LA aswdl.

3. SDG& E&E, Baja and California L oads

2\Weatherwax, R. K., K. Z. Tang and K. J. Weatherwax, “Analysis of the Operational and Environmental
Impacts of the Proposed Otay Mesa Generating Project” filed in CEC 99-AFC-05 dated March 25, 2001.
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One-in-two year peak load and total energy for load for each area of Californiawere updated to reflect
the CEC’ s October 2001 forecast.?® Hourly north Bgja loads were taken directly from the information
provided by SDG& E& E's consultant.*

4, New and Existing Gener ation Resour ces

Weincluded in al scenarios new Cdifornia generators over 300 MW that were shown as either
completed or under congtruction in the January 12, 2002 version of the CEC Power Plant Status
Report In addition we included a number of new, gpproximately 49 MW peskers. Information about
these peskers was derived from the CEC Status Report, information from SDG& E' s testimony and
responses to data requests from both ORA and the CPUC energy Division, and information from each
of other IOV’ sasfiled in 1.00-11-001. A specia adjustment for reliability reasons was madein the
San Francisco area where the remaining on-line units at Hunters Point, HP 1 and HP4 were assumed to
be retired and replaced by Potrero 7 currently beforethe CEC.  Since OMGP was included by
Applicant the only differences between our assessment and theirs for the High Generation case was our
inclusion of three additiona peakers with about 150 MW of capacity.

For theVHG case we added an additional 2400 MW of capacity in Bgaas named in Table V-1. We
added only three additiona plantsin the remainder of the state: 3 Mountain, Metcaf and Morro Bay
power plants; two of which have been dready approved by the CEC.

5. L ocal Natural Gas Availability and Cost

We assumed that there was gas available from the existing SDG& E& E system including the recent 70
MMcf/d upgrade and the assumed completion of the 500 MMcf/d North BgjaPipeine. IN the
modeling we pooled the two gas supplies and adjusted them for the demand of higher priority
customersin San Diego and Mexicali. We estimate that there will be available for Electric Generators
anywhere from about 1000 MMcf/d in August of 2004 to aslittle as 875 MMcf/d in a cold December
of 2010. These are quite generous amounts of gas assumed to serve dl of C.E.’sexisting and planned
gasfired generators, dl new gas fired generatorsin Bgja, dl gasfired generation in SDG& E& E and the
Blythe dectric plant dong the North Bga Fipeline (NBP) route.

Basad upon review of these runs the NBP is indispensable to any claim by SDG& E& E that the VRTP
has vaue for exports. Surprisingly, even with this copious amount of

20p sit, CEC October Forecast.

2Response to ORA follow-up response to DR 2.4.
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NEW GENERATION IN THE SAN DIEGO AND CFE SERVICE AREAS-TABLE V-1

SDG&E SERVICE AREA INTERCONNECTION

EQUIPMT PRIMARY AVAIL @ INTERCONNECTION ONLINE
UNIT NAME TYPE FUEL SIZE(MW) PEAK(MW) SUBSTN VOLT(kW) STATUS DATE

RAMCO Escondido CT NG 49.5 49.5 Escondido 69 On-Line
RAMCO Otay CT NG 495 495 Otay 69 On-Line
RAMCO ChulaVista CT NG a2 42 Cv?138 On-Line
Wildflower-Larkspur 1 CT NG 46 49 Border 69 On-Line
Wildflower-Larkspur 2 CT NG 46 49 Border 69 On-Line
Calpeak #1 CT NG 49 49 Border 697 On-Line 10/26/01
Calpeak #2 CT NG 49 49 Escondido 697 On-Line 9/30/01
Calpeak #3 CcT NG 49 49 El Cgjon 69? Underway 1/15/02
Otay Mesa CcC NG 595 550 Miguel/Otay 230 Underway 6/30/03

ONLINE BY 2003 975

ONLINE >2003 0
TOTAL 975

CFE SERVICE AREA INTERCONNECTION

EQUIPMT PRIMARY AVAIL @ INTERCONNECTION ONLINE
UNIT NAME TYPE FUEL SIZE(MW) PEAK(MW) SUBSTN VOLT(kW) STATUS DATE
Rosarita 7 CcC NG 595 550 PJZ 230 online 5/1/01
LRPP CcC NG 800 750 LaRosita230 Underway 3/31/03
AEP Resources CcC NG 250 250 Miguel/Otay 230 ?6/1/03
AEP Resources CcC NG 250 250 Miguel/Otay 230 ? 6/1/05
Intergen B-Phase 1 CT NG 160 160 Imperial 500 ?8/1/02
Intergen B-Phase 2 CcC NG 440 390 Imperia 500 ?6/1/03
Sempra#1 CcC NG 600 550 Imperia 500 ?6/1/03
Sempra#2 CcC NG 600 550 Imperia 500 ? 6/3/05
Other EWGs CC NG 722.5 722.5 CFE 2307 ?2002 - 03
ONLINE BY 2003 1395
ONLINE >2003 3022.5
TOTAL 4417.5

assumed gas supply, our cases do run short of naturd gas in some sdected days of the latter years of the smulation.

Serra Energy and Risk Assessment, Inc. Page 51



E ASSESSMENT OF THE VALLEY-RAINBOW TRANSMISS ON PROJECT

6. Transmisson Assumptions

For the HG case we assumed that the CFE.-SDG& E interconnection was rated at 800 MW. We
increased the CFE intertie rating to 1400 MW For the VHG Case . In two cases the Path 15 rating
was assumed not to change from its current rating. In another set of two run we explored the impact of
that transmisson link by increasing the bilaterd rating by 1000 MW.

C. Base Cases Results

Before reviewing the results it isimportant to recognize that we intentionally sdected cases that were
high in new generation in order to bias the outcome in favor of the proposed line. If these cases were
not high in generation especialy in Bga, it is obvious that the existing export capability which was
normally used to import up to 2500 MW from the north could be turned around and increased to 2800
MW of actua export and displacement before VRTP would be needed to accommodate further
exports. Were OMGP and others of the planned unitsin Bga not constructed then the need for the line
for exort would be non-existent and the absence of a rdiability need based upon new generators just
now on-line.

1. Annual Production Cost Results 2005 - 2010

Table V-2 presentsthe resultsfor the HG case. It can be seen that VRTP has absolutely no net
impact on the system until 2007 when there is am estimated $200 thousand benefit. Troubling, thereis
an actud negative bendfit in 2008 though it is only $144 thousand. (In redity, the addition of anew tie
line should never cause a negative bendfit as distinguished from some lines that actudly increase
religbility risk.) The benefitsin 2009 return to being pogtive but are minuscule. Overdl, the total mixed
year dollar benefits are $114 thousand. The results are little better for the line as presented in Table V-
3. Theoverdl

TABLE V-2
SYSTEM COSTS FOR HIGH GENERATION CASE
NO PG&E  NOVRTP VRTP VRTP
UPGRADE BENEFITS
YEAR $MILLION $MILLION $MILLION
2005 6882.424 6882.424 0.000
2006 7588.090 7588.090 0.000
2007 7830.275 7830.472 0.197
2008 8560.322 8560.178 -0.144
2009 9109.917 9109.978 0.061
2010 9909.942 9909.942 0.000
0.114
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TABLE V-3
SYSTEM COSTS FOR VERY HIGH GENERATION CASE
NO PG&E  NO VRTP VRTP VRTP

UPGRADE BENEFIT

YEAR $MILLION $MILLION $MILLION
2005 6679.481 6679.481 0.000,
2006 7341.628 7341.560 0.068
2007 7510.826  7510.452 0.374
2008 8215.031 8214.641 0.390,
2009 8784.343  8784.702 -0.359
2010 9503.567 9503.567 0.000,
0.473

net benefit was $473 thousand. Much too smdl an amount to justify any portion of the line.
We a0 ran these cases with a enlargement of the Path 15 by 1000 MW in each direction . Theresults
for these cases were unremarkable and showed nearly negligible benefits for the Sx year period.

2. Sensitivity Analyses

Another interesting sengtivity cases was run in response to the Applicant’s scenario in which they
postulated that the presence of VRTP would euctably lead to the sting of 1700 MW of additional
generation in southern San Diego county. We refer to this case as the “If we build it, they will come’
case. Since there were no reported cases of looking &t the value of this assumption from the eyes of
the generator with or with the VRTP in place, we choose to make a set of runs that tried to quantify the
benefit from the line from the context of the developer. To do this we started with the HG case without
an upgrade to Path 15 and added a single 550 MW generator in both cases. We then compared the
level of operations of that single unit in the presence or absence of VRTP. Theresults are presented in
TableV-4infra:

Thetota change is generation is 380 MWh over asix year period. Far less than necessary to
encourage anew plant. The reason for thisis quite clear transmission out of the SDG& E& E north area
never exceeds the 720 MW currently present. In fact, the peak reverse flows never exceed about 500
MW due to the relative unattractiveness of the available surplus generation from the northern section of
SDG& E& E service area
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TABLE V-4
BENEFITS TO FIRST PLANT FROM VRTP
WITH VRTP WITHOUT VRTP VRTP BENEFIT
YEAR GWH MILLS/kwh GWH MILLS/kwh ~ GWH MILLS/kwh
2005 3537.50 23.81 3537.50 23.81 0.00 0.00
2006 3720.48 24.80 3720.48 24.80 0.00 0.00
2007 3606.91 26.30 3606.91 26.30 0.00 0.00
2008 3724.58 27.75 3724.58 27.75 0.00 0.00
2009 3727.43 29.19 3727.41 29.19 0.02 0.00
2010 3734.87 30.76 3734.51 30.76 0.36 0.00
3. Natural GasLimitation and Environmental |mpacts

As discussed above we assumed that there would be a pooling of the natural gas supply in San Diego
and Bgawith the presence of the NBP. We aso assumed that al gas fired generation would draw
from the same supply. Asshown in Section V this supply varies somewhat with the month due to
higher priority usersand is mogt plentiful in the summer months. Especidly in the VHG case but dsoin
the HG case to alesser degree we found that in the summer, the supply was not fully adequate to the
demand. Our modeling assumed that the new CCs and CTs would not have a separate ditillate or
propane supply so their levels of generation would decline. We did, however, modd the Encina and
South Bay Plants in San Diego and Presindente Juarez Units 5 and 6 as being able to switch to residud
fud ail. Inthe HG and VHG cases that happens. Oil generation gppearsin San Diego in the summer
90, if it were to occur, the emisison problems would be substantialy worse than as aresult of the winter
gas shortages that have occurred with some frequency in San Diego in the winter.

4, Why isthe VRTP of So Little EconomicValue ?

Based on our detailed study of the project in the context of the San Diego system we believe that the
explanation is as follows for the current system:

1 The pergsting bottleneck between Mission and Migud will trep efficient generation in Bgaand
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2.

Exam

All the generation that is free to be exported via VRTP is north of Mission and not economically

competitive with generation from the LA Basin.

el

The SDG& E system is congtrained at either end. The condraint to the north towards
and beyond SONGS is about720 MW south to north of SONGS and 2500 MW in
the oppogte direction. The congraint into the SDG& E system via Migud is about
1700 MW. Hypothesize that there is 2000 MW of cheap CC power that can comein
viathe Imperid Valey to Migud Line, the Tijuanato Migud line and the short line from
Otay to Migudl. Also hypothesize that SDG& E's 400 MW of SONGS is operating
and that 200 MW of Encina And South Bay Steamers are operating. If theload in
SDG&E is 3000 MW then by adding the 1700 MW at Migud + 200 MW in Steamers
+ 400 MW SONGS + 700 MW of SONGS imports = 3000 MW. All the cheap
generation that SDG& E can import is aready being imported leaving 300 MW locked
out of Cdifornia

At thistime there are no exports from SDG& E and the low cost generators south and
esst of Migud can't increase their sdles because thelineisfully loaded. The Steamers
could increase their generation were the demand present. So they could displace some
of theimportsif any utility wanted their output. Unfortunately, with an incrementa heet
rates of approximately 10,000 BtwkWh or higher, they are no more efficient, and
arguably less efficient than most of the Steamersin the LA Basin and their gas supply is
no cheaper; S0, there is no demand for their generation. And certainly no demand for
extraexport capability supplied from VRTP.

Example 2

Exam

Now, assume that SONGS Unit 1 suddenly SCRAMS dropping about 1100 MW of
power including 200 MW from SDG& E’ s share of SONGS. Further assume that the
700 MW of importsis now cdled back to support the load north of San Diego leaving
SDG& E 200+700 = 900 MW short. In this case the Steamers are cranked up from
200 MW to 900 MW to baance load |eaving them with about 800 MW of headroom.
No exports are seen in this case even though the system lamdain the LA Basin has
increased. The low cogt generators south and east of Miguel can't increase their sales
because thelineisfully loaded. And the incrementd hest rate hasincreased in the San
Diego Basin aswell. Still no need for VRTP.

e3

Findly, now assume that the PACI transmission line to the north islost losing 3200
MW of additiona generation. In this case the system is stressed and the |SO would

cdl on dl available generators including the over 600 MW of peskers now found in San
Diego. To support the system the 600 MW of peakers comes on aong with the
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remaining Steamer headroom of 900 MW (minus some control reserve) comes on-line
aswdl. Thereis 900 +600 = 1,500 MW of exports going north. Thisisfully
accommodated with the 720 MW of SDG& E norma export plus the 800 MW of lost
generation from the down SONGS unit. Thelow cost generators south and east of
Migud ill can't increase their sdes because the line into the San Diego Basin isfully
loaded. Still no need for VRTP.

Fault can be taken with the assumption in this hypothetica that one of the SONGS units conveniently
SCRAMS opening up transmission capability to the north. I it were a Diablo unit then the VRTP line
might be used. On the other hand, the odds of needing al of SDG& E’ s generation whileitsload is at
3000 MW isvery, very smdl. Theload throughout southern Cdifornia are dmost entirely coincident
and the loads in the north are nearly as coincident. So, if San Diego isat 3000 MW thereis plenty of
headroom in existing generators outside of the SDG& E service area and many more that can be
committed to carry the extraload thereby marked reducing the exports from San Diego.

If the series of problems were to occur at a higher loading, say 4000 MW then San Diego would need
1700 MW of indigenous generation (including SONGS) to meet load and there would only be about
1000 MW of head room left including some control reserve and 250 MW in the form of extremely
amall and inefficient peakers which would not run except in agreat emergency. So eveninthiscaseitis
difficult to see how the export flows would exceed 720 MW (which has a higher emergency rating)
resulting in the absence of need for VRTP once again

5. Applicant’s Economic Benefit Assessment

The Applicant’s economic assessment is contained in Section 4 of their pre-filed October 2001
testimony. It congsts of a series of production cost Smulations performed by Henwood employing the
PROSYM production cost smulation model. 1n the modeling Henwood assumed that the project
would be on line for the full amulation period 2005 through 2010 They measured the Benefits as the
difference in market clearing prices for SDG& E and for the CAISO region. As discussed above, the
benefit to the SDG& E istoo narrow a group for which to measure the benefits snce the costis are
distributed more widdly Measuring the savings across the |SO service territory and Los Angdlesis
appropriate, and is Smilar to the scope we used in out analysis.

The Commission should note that the use of the difference in market clearing price as the measure of
benefit is not the same as the socid cost change. 1t measures the increase in consumer benefit but not
the change in cogt of production. Depending upon how monotonic the supply and demand curves are
in the region thismay or may not be a suitable way to measure reative changes in benefits between
dternatives. We accept this relaive dement of their assessment subject to further check but believe
that the benefit vaue islikdly to be inflated to a degree determined by the actua shapes of the supply
and demand curves. Clearly the Applicant’s choice in form of benefit is a generous measure of the
benefits of the project only dightly compensated for by reporting the results in $2001.
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6. Benefits of Project vs No Project

Henwood' s general approach to the smulations seems appropriate. The base-case generation
resources include existing, very recently constructed and under-congtruction plants as determined by
Henwood. However, The loads used in dl cases gppear too high. Rather than reflecting current load
forecadts, the loads Henwood used in the modeling are reflective of pesk and total net dectricity for
load forecasts prior to the recent enormous eectric price increases and frequent appeals for
conservation. These price increases and conservation efforts have resulted in the plunging of demand
and the Applicant’ s deferra of the in-line date of this project by one year. Since the net benefits of this
project are postively correlated with forecast load, the Applicant’ s use to excessively high load
forecagts resultsin their overstating the benefits of the project.

Even with this overstatement of benefits, the results of the SDG& E/Henwood andysis showed
surprisngly few benefits from this project. The forecast benefits were in arange of from negative
$800,000 to positive $1.6 million for the entire Six year period, depending upon whether the Los
Banos-Gates transmission project (Path 15).2° Even the Applicant’s andysis concludes that in the
absence of Los Banos-Gates, this project is hot economic, athough very expensive.

Additiona runs were reported that increased somewheat the level of resource development in the state
by 4,109 MW while increasing the postulated Baja generation by a disproportionate 1,700 MW which
tends to bias the results toward the benefits of VRTP. In these scenarios the second Mission to Migue
230 kV lineisaso assumed. Further impacting these scenarios was the eimination of other generation
within the region equd to the total additions made. Even with these controversa assumptions, the
basic total benefits for the full six year period were forecasted to range from only 1.2 to $6 million
depending upon the status of Path 15 upgrades. Even in the severe drought case the expected benefits
ranged from only about $250,000 to $2.5 million for the full 6 year period.®

We believe the extreme paucity of benefitsis indicative of unavoidable physical flow limits within
SDG& E& E's system and gppropriate locations of new generation. Even were the second Mission to
Migud line built, the maximum amount of inexpendve generation that could be imported including Otay
Mesawould be lessthan 2,400 MW. Since SDG&E is currently capable of exporting 720 MW north
of SONGS even by their reckoning, the load is SDG& E would need to drop below 1700 MW before
there would be a condriction to the north of the possible export of chegp power. Sincethe load in San
Diego essentialy never gets that low except in times when the entire Sate has very low load, thereisno

2In astrictly economic assessment the benefit of any transmission line cannot be negative; thus, these
negative result is anomal ous and suggests that the estimation technique employed by the Applicant’s consultant is
subject to modest inaccuracies at the margin.

%3DG&E, response to ORA datarequest A. 2.23.3.
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demand for power from SDG& E& E of any kind during normd times.

Two possible unusud circumstances have been mentioned by SDG& E& E in its testimony; the double
outage of SONGS or a severe drought. In the outage of SONGS case, there is over 2400 MW of
export capability from SDG& E& E; more than enough to satisfy any credible generation buildout
scenario in SDG& E&E and Bga.  The other scenario is a severe drought at atime when the SONGS
units are operating. However, this scenario depends on the highly implausible assumption that the
generation from the South Bay and Encina plants which would be exported, at least by displacement,
would be of vauein the Edison area or further north. In fact, the Encina and South Bay units are less
efficient than some comparable unitsin the LA Basin when line losses and hest rates are considered.
Their amulations clearly show that Encina and South Bay generation is only economic outside of the
SDG& E& E sarvice area in the most severe of droughts.

7. “If WeBuUild It, They Will Come Scenario”

The SDG& E/Henwood anayses contain severd scenarios that assume as a modd input that 1700 MW
of new generaion would be added in the San Diego Areawithout any net generation additions
anywhere in the western U.S. (technicaly in the WSCC). In other words, SDG& E/Henwood assumed
that 1700 MW of generic generation was retired in the Pacific Northwest, a the Cdifornia-Oregon
Border near Mdin and Arizona areas to retain a congtant total amount of WSCC generating capacity.
We think that the title of this section is apt because the addition of these is gpparently, done on faith and
without any anayticd basis.

The Commission should disregard the results derived using these scenarios for the following three
reasons.
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SDG& E/Henwood have provided no analytical foundation for such an assumption and it could have
been easlly tested by adding one, two and then three unitsin both the “with” and “without” VRTP cases
and see what the impact is upon the new generator. If the first new generator sees no benefit from the
presence of VRTP then the remaining runs would be unnecessary. (See supra in this Section for the
results of our scenario test which conclude that there is no benefit to the ri" plant).

No demonstration was made to show that, merely, by the act of shifting 1700 MW of generation from
outsde of Cdiforniainto the sate, there would not be a net benefit to the state. Certainly, there would
be alikely reduction inlosses. The ungtated assumption seemsto be that gas by wireis, at least no
more expensive than gas by pipeline when applied to San Diego. This assumption is not based upon
factsin evidence.

This case assumes that al generation not nearing completion will be dropped and that only the
postulated new generation in San Diego or below the border will be build within the state during the
period after 2004, except possible, for that built precisaly to match load. As discussed earlier, with
only 1700 MW of additiona cheap generation beyond that supplied by OMGP, any export will be
steam boiler generation from Encinaand South Bay. Our experienceisthat if there is an opportunity to
displace rdatively expensive, seam-boiler generation north of SDG& E then others will build other
places within or near the Sate (e.g., the Mojave desert, east of the river or in southern Nevada) to
better and more cheaply fill this competitive opportunity.

8. Problemswith Applicant’s Assessment

Aside from the, what we bdieveto be, fata errorsin the “If we Build it they will come’ scenario there
are other basic limitations on the andysis undertaken that are troublesome, at best.

Gas supply limitations are not modeled or, gpparently considered. In their low generation case that
only includes the equivaent of OMGP and severd new peakers there would not be anew pipeline due
to absence of demand necessary supply®’. therefore, there could very well be eectric generator gas
shortages such as occurred in 2000 even with the recent 70 MMcf/d upgrade to the SDG& E& E gas
delivery sysem. Any generation exported would have to be steam boiler generation and it might well
be resdud ail fired and as such, very unpopular with the San Diego Air Quaity Management Didtrict.

The resource planning assumption found in the high generation case is that if additiona generation is
built in Cdifornia or in Baja then other generation in the WSCC will not be built.?® Most of the reduced
generation was taken from the northwest. This assumption directly impacts the results of the smulation

2"OMGP is only contracting for 45 MMcf/d of what would be a 400 to 500 MMcf/d pipeline.

B3DG& E response to follow-up DR No. 2.23.2.
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and makes the presence or absence of the Path 15 upgrade much more important in evaluating the
project. The problemisthat thereisno financid analyss or expressed economic theory suggesting that
such an action would be taken by developers. The more standard approach in evauating the merits of
aproject isto assume that the rest of the region is congtant for a given scenario and to look at both the
With and Without VRTP cases againgt a consistent backdrop.

To mode correctly variations in hydroeectric power availability, one needsto look at average, wet,
and drought hydro years, and redlize that each of these types will occur some of the time, but none of
these conditions will occur every years. However, SDG& E/Henwood do not do this. They andyze the
drought scenario and the median hydro scenario, but fail to account for wet hydro years or the relative
frequencies of wet, average, and drought conditions. The 1-in-35 year drought scenario islikely an
excdllent scenario for testing the gas and other fuel supply system in the region; however, its very
severity may be what triggers the exportation of gas-boiler fired generation thereby resulting in the
asserted benefit for VRTP. We may presume that the higher hydro cases would have even less benefits
than the median water case and would, therefore, show no benefits. A correct andysis must reflect that
droughts occur infrequently and sub-median hydro years occur only haf the time, so the forecast
benefits from the project must reflect this. SDG& E/Henwood have not done this, making it impossible
for the Commission to caculate the likdly benefits of the VRTP in the varying hydro conditions that will
occur.

As gated before in this report, given the configuration of the SDG& E& E transmission system and load
nearly al generation that could ever find its way onto the new transmission line would be ether seam
boiler fired generation (more likely) or peaker generation that would otherwise be displaced by cheaper
power from the south. In this Stuation, San Diego could find itsdlf in the pogition of generating much
electricity in basin for export, railsing serious air emisson issues, and the leve of changein emisson
should be examined and reported. This necessary action was not taken in thisanayss.

0. Bottom Line of the Analysis
The stuation in San Diego regarding the value of VRTP for economic exportsis clear:

. VRTP only permits the exporting of unattractive generation due to the congtraint on the input to
San Diego from the south.

. A much enlarged Migud point of entry could possible permit the transfer of large amounts of
energy through SDG& E& E 230 kV system but probably not without significant rdliability and
losses problems.

. The project appears to have essentidly no benefit as an export facilitator
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